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Introduction

This report lists the ELAN program MICRO6UKL, which constitutes an
ALGOL 60 system, that also precompiles and inserts library procedures.
Much of this program is taken from MR 84: The ELAN source text of

the MC ALGOL 60 system for the EL X8 by F.E.J.Kruseman Aretz and
B.J.Mailloux’. It is emphasized that the gap between MR 84 and this
report is filled by no means with work of the author alone. In fact,
the author started from an unpublished program MICROLSBK, mainly work
of F.E.J.Kruseman Aretz.

- In this program a part of the system is allocated above 32K. From the
hardware point of view this is no problem. But with the ELAN assembler
used it was impossible to assemble instructions in this region. So it
becanme a task of the loader to get the instructions in the right place.
The label list given at page II corresponds to the assembler output,
and the final address (allocated by the loader) follows the address
allocated during assembly time if they differ. To run the system,
assemble and execute the ELAN program given here; then load the:

output produced.

A description of MICRO6LKL is given in MR 117/70: An ALGOL 60 library
system for the EL X8 (in dutch).

The author should like to thank Mr.P.Beertema for his help in

preparation of this manuscript.
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L’ 147360 ABsoPL '13;;;: :gttﬁzF .Snr;,.

! ! . ! F oL 11772 .: ve ‘.;r,“

228“ .iiéﬁé. ' Pbgan 1277247 START 20202

SIN

CYCLE

ENTIER

ENTOERL

SQRT

Y

<9

LN

cveLe
LisT

LNX
LNY
1

L

c5

SN2

ONE

GIANT .

BiNop4Q

CEXP

Expl

_ENTIRE

(i
€1
2
<3
c4

€5

cé

- c7

CoGE
OMEGA

cos

SINOOEF

TWOORP |
ARCTAN -
TOGOHER
1

c2

. €3

C4
<5
c6
7615
TG30

PIQOERD

TODRUM

FROORUM

TIME
MATMAT
8Ky
MATOATS
MATOATO
TAMMAT

“HATTAM

BJK
MATVEC
BK
TAMVEC

120202
120207
120240
120222

L2n274:

20277

.'2n3gd:

*20326°

. '20365!

120373°

.. '20375¢

120377

120492

r20403

_120405°

120497
120412
120413

.12n454

120415

.. 120445

'20462

..'20464°

*204566°

_'2nazgo’

1204720

1204740

120476

1205007

ransg2

. 120504

120506

120540

120547

1205631

*20577¢

. '20601!

120530

L 12065008

r20652°

. 120654

120656

120560°

1205620
120664"
1206667

. r20670¢

120672
120674
120752
1207550
'20757°
120765
120766
1207740
120774°
1207760

*21005°

'21907°
*22.015¢



vECVEC
PLI®T22
PLIOD22
PL19225
PLI®PTZ2:
PLIOTIL
PLISTZ

PL1°725
PLISTL

TESODIM

INDY
IND2

AlK
AK i
INPR
RR
RI
Al
IR
1

STReBOL

‘CALOCST
ouNP

BTgopMg

DRBOOFS

bRROOME

_QUEUSB
CRBOQF§

.CRBeOES

bupoS

BuFno

STRWRD
CRBUF

“CRouFa
Dupeorfr

INT®TRM
LOOP.

INIoPOS .

 STO° ING

NEXOWRD
_EMPOCORD

NINOGRD ©

BTSOM18
LAS® TS
BTSOM27

GETRUF T

TODRUM

CRTODR
PRO®sS8
FOR® ;TS

ASKPEND

FINOTRM

Enpoump

comMe VAR
sToCK
STOCKL

 QUO®TER

"TEX®TER

SHIFT
FIR®IFT

&

r21923! WCROAFL '222410  CODOORY 1222350 UNSNOE
| 1240%6'  LETOBOL 120142  POI®TER 122236  ADIDF
1240400 DigeBCL. 122,43 END'RAY_~ 122237 MEXTC
121642 OwnevPE 122144 MNP 122240'  ELSEC
124u52 TYPE 129,45 BEGOLER = 'PP241*  ELSEL
121055 CHA®TER 122146 D16Mm3 122245 RDiDF1
1214061'  VALOHAR  '92:47+'  DiB°INL  122242'  nNxTPNR
121056 ARROCLS 122150 Dig 122243  LOOKUP
123243 TPpeclLs  v2245i' P19 . 22244 NEXTC
121125  ARROMNCR 192152 D2o 122245  NExTI
124230  REA®BER _ '22:53: D21 .. 122246'  NEXTZ
123,40 SMALL 122154 D21°D20 122247 NAMO ARY
121456  LAgOMLP ., '27155' D22 ... '22250"  INNOLST
1212661  WORSUNT 122156+ D229usy 1222511 NXTIDF
121176 INFOIST 122157+ D24 _'22252"  SKPIDF
T 1019150 INAGDEC '22260" D25 . 1222531 SKPONEC
124225+ INTOELS  '27164' FRAME 122254  S5KpoaLl|
121235+ INTLAB 122162'  LOCeBER 122255  SKPoPL|
121237+  OLDBCP  '22:63'  BASED - 122256 . DisOLVL
“121247¢  OsPLVL 122164 BASE. 122261'  TPO°DSP
122257 GLOOUNT 122165% BASE?2 122264+ . LOCSPC
121317+  ARROTER 1221661  MASK 122247 PRCLVL
121320 . DIMC:ION  '22167' _ WORPDEL . '22301°' .  USECST
121320 SUBPUNT 122170¢  NXTSBL 122331, STATUS
t21324 FORCNT 22171+ . SKiPR '22242° . INCODE
Tve13220 T NxTBCP 192172 ELSEO 122346  ENTOBLK
121323 STATE  '22173'  SKIP: el 223521 LOCLAB
1243247 STACKD 122574 ELSEL 122360 EX198LK -
124325 . STACKY:  '22475' . SKIP2 L.122370" . . NONe(LAB . _
121326'  STACK2 122176  END ; 1224067  COR°TCP
121327 . MCR 2122477 TESODPO  '22424° SKioING
121330'  PAR 122200 TES®ERS 122424"  SKIOTAT
121332 NBR ....'2220ar _LOOP 122451 °  ARUNVA
"121533*  PAROTER 1222027  STAEST 122460  RUNVA
121733 NUMBER . '22203' ..NON®'FT _ 122466 . NEXOTRY .
121736 STCNT t22504"  NXTOSBL 122470 INISTER
L Y217627  MAXOPTH  122205' . INsBL 122503 N
. 121766 MAXD ! r22206° ELSED 122521 PROORAM
'21774 - MAXDL 122207+ ELSEZ 122527 PROSAMO .
1217720 “maxert 7 122210 NEXTO 122542+ PROPAML
L..'22003' RETMD . '22211' _ ELSE2 . .. ... 122560 . PRO®AM2 .
1223440 RETLVL 122212+ ELSEZ 122665¢  PROOAM3
'22G17 ECNT ... '22243° . NEXTL *22571'  PRO°AM4
122025 IFSeFRB 122214+ ELSE4 122606  PROOAMS .
122030° CNTOVAR ~ *22245' ELSES '22627'  BLOCK
122535 Lo T 1222161  NEXT2 122643 BLCK
1223430 Ll ... 122217 . NEXTI . 122653° .. PROC
1220641 L2 122220 ELSEG 1226631  NEXTO
122064 L3 122224 UNDSBL " '22673' = SEMCEST
1224960 La 1222201 ouTSHL 122677 NEXT1
122115 LS 122223 __AROPLS 122722 NEXT2
Tv22124 777 cmpLTD T 122224 T INVERT '22725°  SPESEST
122230 CMPLST . '22225' _RELOPLS _ '22727'  NEXT3
122433 SWIDF 122226' BOOOPLS 122732° TEST
122.33  NBROSWE  '22227' OECLLS _ 122736% _ BODY
1222341 SWLST 122230 SPECLS 123035"  NEXT4
122135 INSeDEC 122231+ OPLS '23:30' .  ELSED
B 3ar T ADRSEET s saaast T UNS INT iasise, e
1221377 LNC 122233+  MULOPLY _ '23150°'  NEXTS
122140+  LASSLNC " 022234 TENTH 123174 CMPTL

VI

resizar
123246
re3zelr
‘23500
V233597

'eddye

'aa3316’

123525

123531
*23335
123346
123354
123362
123407
123414
123421
123426
123435
1234430

123444

123447
'123452°

... 123454

123457

123463

123466°

*23507°..
123513

123530

123540

. v23564

123562°

S23570°..

'23576!

. 123604°

123624

123627

123637

1236410

123654

123654
1236551
. "23661°

1237167

. '1237320..

'23744°
'23762°
123775
124013°
124016°
124020°
124050

 124060°

124070

12474’
*24104"
. 'e4132

°24164°



DECOLST

125366"

NEXTO ...

INGERPT
FCTDES
PARLST
ACTPAR
PRCOTAT
STAONNT
ELSEG ...
ELSE: :
GTSTAT .
CMPTL
IFCOYSE
FOROTAT

ELSED
SWDECL

eWL1eT

ARRDEC
NEXTO

NEXTY o
ELSED
BNDOLST
PRCDEC
NEXTO . ...
ELSEC

END
BLOCK
DECoLST

- END

PROORAM, .~
LABOTAT

TLASTAT
LABDEC
ADD® 1 DF

“FoRoALS

'STCODDR

TEST . ..
FOR®ARS
LOCALS ..
ELSED

END

FOR®ARS
LOCALS
ADDOYPE =
ELSEOD '
ENDO
ENDL
BOOOEAN
STRING
ARMeTIC
ARBOST
DE5ONAL

“ASSTO T

"ADDRSS

124,67
NEXTL 1241790
STROEST 124213
ELSEC 1242020
NEXT2 1240940 -
NEXTS 124253
NEXTA 124306
ELSEL 124327
NEXTS  '24343' |
ELSE2 124340
END 124375 _
STAOMNT 1244050
NEXTZ 24412y
ELSEC 1244221
ELsEl . '24432'
ELSE? 1244427
ELSER 124445
END 124454
BEGOTAT  '24456'
LABDEC 1244661
TLAGDEC . '24506'
STNONCS 124521
1DF 124548
PRCO ' DF 124542
TRUCATE = '24552'
ELSED 124604
ENDSBL .. 124623 ..
ELSEL 1246241
END .. 124637 .
CLESTAB 124647
LooP 124650
PRESANQ 124656
NORMAL 124677
Loop 1247511
CARIOEXP . . '24762". ..
SARPEXP 124762
ELSEOD ... 1247747 ..
END 125007
SUBSVAR 25012
'SBSLST 1250229
BOO®EXP _  '25035°' .
SBOSEXP 1250441
ELSED . .'25056°
ELSEZ 1250717
STREXP .. 251020
'SSTOEXP 125106
DESEXP . . 125127
SDECEXP 125133°
Exp ......1251i53' .
TYPOEXP 125170
SExp ...t'e5207
ELSEQ 125235
JELSEZL . ...'25246"
RSTOEXP =~ 125266
ASseTAT .'25302' |
‘RHS 1 DE 125306
ELSED ... 1253331
ENDD 125356
ELSE. ... 125360°
END1

FNCTN

TIDF

SBSVAR ...
PROC

L e
SWLTH

CHKDIM

vi

PSSR SCTASODE 126515 AR
125372+ . ASKo i8R 126531  UN
1254021 NEXTO 126537 ~ PREPARE
125412+  END 1265561 tNASH
1254131 ° PRECAN1 '26604'  REASH
125421  ARICEXP '26633'  BOASN
125433  IFCOUSE  °'26652'  STASN
1254421 FUTURE '26662' ~ ARASN
125461' _ SAROEXP = '26673'  UNASN .
"'?5471|§ NXT2ERM 126704° FCTDES
125503y . TERM 1267157 = PRSTAT
m}zssggq NXTO®CTR 126716° PRCALL
125534+ . FACTOR 126733 . ORDNUM
1255451 NXTeRIM 126734 PARo!ST
125563 PRISARY  126746' PAR®STQ
12568761 REQPOSE 126764 . PAROSTY
125606 . ARNAME = '26777'  PAReST2
125613'  MCRDOS 127011  PAReST3
125636' _ MCRRET 127016' _ PAROST4 .
125651  RETURN 127017' PAR®STS
'25655"  SUBOVAR  '27021'  PAROST6
B e A DROSCR 1570040 PAR,ST;
' 76 EVALON - v'27054' . PAR®STS
-5231?.'W'sasLsr 127100 PAR®ST9
'25746'  REQBUS 127112 PAROTIO
125750 BOO®EXP 127117 PAReT11
125755 SBOPEXP 127136  PAReTLIZ2
125767  NXTIMP 127137 :2R°Zé3
' 750 .. iMPL e 12748549 ACTP o
-5251;~" NXTO TRM 127.52'  ACT9ARQ
126022 BLTRM 127164  ACTeARY
126025'  NXTOLFC 127165'  ACT9AR2
126056  BLFAC 27177  ACTOAR3
T126102'  NXTeLSC 127200 = ACT°AR4
126117 BLSEC  v27242':  ACTPARS
1962457  BLPRIM 127221 ACTOARG
'26156° ,  RELATN . = '27263'  ACTeAR7
1262077  RSTOFRL 127276 ACToARS
126227 BLPORST . '27303'  ACT°AR9
126240 BLNAME '27314¢ ACTOR10
126242 ARBOEXP  '27326°  ACTORIL
126254t SABOEXP V27377 ACTeR12
126310  RSTOFAE '27445°  ACTOR13
126330'  RSTOFBE 127450 ACTOR14
'26344'  RSTOPABE .~ '27454' = ACTOR'5
1263421 7 ARBORST 127462 ACTOR16 -
126345  STREXP '27512' | STA®:SR__.
126347 SSTOEXP 127534  NUMOSCR
'263510  STHAME ‘275577  PRcsoP
“126353+ . DESEXP 127572'  NONoSBL
126355 | SOE°EXP 127614 LINE
126375" ° DSNAME 1276351 LINEL
1264110 ; ARDOEXP 1276471  STA®MNT
1264251, NDSEXP 127663° UNC®TAT
126440 EXP 127676 . STAT
126442  SEXP 27712 GOTOTAT
1264551 EXPRST 130002  CMpecM8
'264601 . ASNOTAT 130042 CMPeIN]
126467  DSTOYPE '30047' ° CMPTL3
v26475' T LisT 130057° CMPTL

'30067°
130071°
130074
*30121°
'30165°'
'3nN214¢
130237
130261°
130313
130343
136351
130365
+30402¢
130421°
1304357
1304721
130510
130514
130522 .
'30543"

'30550°

1305531
130561
130567

1305730

130574°

'3N606°

*30614
*30634°
130670
130674
'30702¢

133004
*31015°

'31064°
131074
131075°

'31101°

133433°.
t31141°
133153

131203°
v31211°
t31213°



IFSTAT

FOROTAT
STOPEPR
STO®MCR
TAKOMCR
FORLST

FOR®STO
FOROSTL
FOReST2

FORSSTE
FOReST4

SWDEC
SWpeCh

swpec1 "

SWDEC?2

swpees

SWDECY ,

SWDECS
SWDECH

“ewoRDA

SWORD1

‘SWORDZ

_ARRDEC

“PRDECH ™

PRDEC1

PRBECE ™
_PRDECS .

PRDEC4

PRDECS

.SAVOLNC

BLOCK

‘DECOCME |

DEC2STI
DECLST
DECeSTO

DEcesTy

bECeST2
LINSeECL

Loop

LoopL

.'32505¢

o o
ENDO o

“Enmg
LABLST
PRO®AM3
PROORAM

“pROOCMB

.132620°
132634"

PROOCMZ .

"LABDEC
_SuBsTT
Su3sT2

JORDCKT

MACRO
MACROZ

1132655
. '32670"

" MACRO3 T
" MACRO4

STATE3

'31336"
131360°
131423

131434
'31454

'31462°
131536
131545

131576

31013
*31711

131715
131733

'31753"

1317560
31770

*32900°

132005'
132030"

132044"
132045¢

132046
1320470

132216

1322077
1322110 ..
132225

.PRODECS  ‘'32241'

1322741

e 323040

'32312°

132333 ..

1323430
152343
132345

132364

132374

v32412° .

'32461°

1325241

132530 .

132535

132571

132620°

t32651°

*32703

132711

132715

132715

132717

132726

132735

vin

133430
1334301
"33435°
'53:400
1334421
1334471
133456

1334780

1335120

133610
T133613¢

_1340n00°

L '34006°
134017

'33534

133540
133544

*33546¢
133550

133562

'33570

133631

133633
133646 _
133656
1337310

133733
1337421

133745+
1337650

'33776°

v34001"

_134326°

545220

134040°
134046°
134063"

134070 .

134077

L.134210°

134112

134137
1341421

v342077 77
1720020

*72010!

172032

172042
¥72055°

172061

172064
172077

721040

r72111°
*72.30°

Tre3er
J72141

STATEN 1307420 OuTDEC
END 132753 ASse0Fp
STATE? 132756 DEC®FED
STATE? *32765¢ supLOC
STACK . 132772+ . LOCPOS
LOAD T 1327760 SETODEC
COPTOIZE  r33003' . MRKPOS
UNLOAD 133017 PRADR
PROSUCE " 1353023 - ADDRSS
NORMAL 133041 - LSTLTH
END | ... '33952+  TESTFC
PRCOSTP '33056° TESORET
REA®T11 . . *33570° CHCeDIM
REA®T1S 1331020 CHCORET
REAPTL2 . '33411+  CHCKLL
REA®TL0 = 1334123 CHCK™P
CREAeTL3 . '33126' .  NBRLL .
REA®T14 133150 NEXTLL
PRCOPAR . '3316%1°  NXTFI
KIND2 133567 INCeSTS
_KIND3 133200  1DF
K INGs ‘335080 P
KINDD ... '33213' _  TRLCD
ENDOHNO 133223 TRLECDAD
LLENTRY 33227+  TRLCDL
SAT '33232 TRLCD?
(OPTOP . '33234r TRLCDY
OPTNBR 133236 UNSNUM
BREACT *33242¢  ARCST
CHASCTR 133245 - CSTSTR
ARpeTIC = 1332521 | CSTOTRQ
REAL 1332571 CSTeTRY
INTOGER _  '33262'  CSTOTR2
BOOOEAN 133267 CSTPTRJ
STRING 133272 . CRF s
DEgoNAL 33075 LipeouT
NOTYPE 33375+  FILeBLE
ARDOST 133300 NP
UNKOOWN ~ '33303* _CRSS . . . .
NONAR 133306° . CYCLE
NONRE . . '33315+ __ _END . . .
NONIN 133320 PSEOVAR
NONBL . '33323+ __ LOOP
NONSTR 133327 END
NONDES . '33331' . TRANSL
SIMPLE 133334 ENDCAT
SIMOLEL .~ .. '33341° . LOOP &
SUBSCR 133345 LOOPG L
PROC . 133350 PROD #
FUNCTN 133355 . NEXT &
_NOwemMPL  '33360¢  OBJU°ODE  »
NONe UBS 33370 IMPPAR ]
NON®ROC 133373 _..DYPAR™
NONFCT 133402 PURPAR &
FORMAL '33405°+  LENTRY &
INVAL ! 133411 DIRECT 8
ASsTO '33414r IMPOORD &
DYNSHIC 133417 PUReORD &
INLIBR  '33422' . NOTOCRO &
OPL I KE 133425 sypeTIT @

172144

CHA I s 11!
PSEOVAR & '722471
CINCOE'C g 172176"
VALDP & '77201°
VALONPR & '72205°
VALOPPR o '72241°
VALOESS ‘& 172215
SUBOR18 & 172220
SUDeAR9  ® 1722237,
MCRLST s 172230
~ STACK & '72230°¢
NEG & 1722310
. EMpTV & 723431
-TBC e *'72361°
TLV .. & *72363"
STST a 272572
Ju .. & 1723760
susy e 172404
LN u 724160
LAST ¥ '72417°
TAA m '72423
swp &2 1724241
EX1TSV % 172427
CODE m 72430
TABEL & '72454:
FUNOLTR 115354
fFunepiT  '15355°
CVAR 115356
ENDe IST- . 915357
BEGe 'ST 145360
BEG®IST  115361°
LiooPp - ‘15362
Lioor6 '15363"
P1ROD 1153641
. 01B°aDE | '15365°
1Mo pPAR '15366°
DivpaRr L '15367
PLUSPAR +15370°
L1ECTRY = 15374
D1i1°ECT 153721
TAMPORD '15373!
PLUOORD '15374°
Nio®CRo _  *15375¢
SiyeTiT 115376
.P1seVAR  "15377°
LANPE!IC *15400°
Via®DpPg 15401
V31AeNPR 115402
V1ASDPR " *15403°
ViA®ESS 1154047
S1U°R18 '15405°
S1U°AR9 115406°
. INsenBR = 15407
CLEAR °15411°
PARGART = *15413¢
INSOPRT 115416
KIND . .'15422°
FREeWO1 '15425"
STIAR ... .'00124°
STPaAR 00210



; IX
STiss '£0000"

sTpss  'ungno®  BEGCAT '36000*  '142000°

5PBUF l34207' ............ ENDeGUE _ .35161, .141161'
SPaR T esangpr T :

READD! 134211 ~_kLoop  '72g02° 1116553

SKPBLK 1342160 777777 LoOPS '72010°*  '116561'

SNYXTUD. 1342251 PROD 172031 1116602

ey 34 2EY e oy 1950430 1116613

SREHEP 134232 0BJoQDE- 172055  1116626"

“SREWRD T 1345431 TMPRAR 1750831 1116632+

ENDRS 134257 DYPAR = 172064 1116635’

R P P g 175077+ 1118650

. SIPINT v3ATTI LENTRY 972104 1116655

INEINS ™ s 30y ga BIRECT ™ 1721110 1116662+

WPINS 154375 IMPOORD '72130'  '116701°

4 S A — PURGORD™"™" 1731341 11167071

KEY INS 134377 NOT®CRO 172141 11167412'

A L LT SR TIT T 1794441 1116745

sipcyl 134401 CHA N _vi16722°  '71151!

PR 340 T BEEOYAR T 1721671 ‘116740

SPHBLK 134403 ... INCOEIC ~ '72176'  '116747°

S P LB § 341 i R 1753000 11167521

SPYORD 1344231 .. VALONPR 172205'  '116756'

R Y S B Y VALSDPR 1729131 11167621

SPUHEP 1344471 . VALOESS =~ '72215'  '116766°

"ENDSYS 134460" SUBeR18 70722200 1116771

o AR SUB®ARY 172223 1116774

TMCRLST 472230777 11170041

STACK '72230'  '117001°

NEG " 1 73839 1™ 1$17002¢

EMPTY 1723430 417144

CTBE TN 9364 1 1117432

Ty 1723631 11171341

CgTgy 1723720 11175431

Ju '72376" 117147

SUBY T 1 9540847 1117188

. Nl 1724416" v417167°

CLAST T 4994470 1117170

TAA 172423 v117174¢

GWP T B 4g4 1117175+

EXITSY 172427¢ 1417200

30 — 1724301 1117901 1

TABEL '724%4° 1447225






100470 - 1

"ASSEMBLY PARAMETERS 28/3/70

M{256]):
mMi5121:

mMi17613:
mMi{aseé}:
M{5111:
M[*4000' 11

M{'14745"):
SUBNOVAR([350]!
RECCVER[450]:
M{'36000¢):
BEGCAT[=399):

ME((*'124551" = '6000') ~
ME((1124581 = '6000")
BEG UP 32 K(380}:
INSTR LST(209]:

BEG TRAFO TAB[48]!

" INTERFACE CONSTANTS

MI512)

'BEGIN?

" DRUM DIVIDING CONSTANTS
PRESENCE @]
COMp DIR: 001 000 000"

DR FICORIMBEG! 'gop 000 001°'

'72000°) )¢
=iDELTA)]:

DR CATSPIMEND: (((:BEGCAT + :DELTAL)
DR L /8BR BEG? (((:BEGCAT -« !DELTA1)
DR LIBR END! 1000 144 000°

DR TRAPA BEG: 000 144 000°'
ORLIBRTABEND: (1000 146 400*' + (:BEG
DR BEGH: ('000 146 400" + (3BEG
DR ENDB: 000 236 000"

OR BEG4: "000 230 000°'

DR END4 1001 020 000

DR BEGZ: '001 020 000°

DR END2: '001 140 000°

= jRUNSYST)+2) "DRUM CATALOGUE SpACE
= SRUNSYST)+3) "DRUM L IBRARY BEGIN

TRAFOD TAB ~:BEG UPJI2K))
TRAFD TAB -:BEG UPJI2K))

CRE:
RE:
TY!
Ky ¢
PR:
PU?
PC:
CPU:
CRD:
DR

REST:

pPUST!

I BULEN?
MAX4s
BFL ¢
ITIN:
PBULEN:
MAX2:
BUFLTH:
MAX:

RECBULEN?

INSTCK
STK BEG:!
STK END:
DELTAL:

SUBVNOVAR?

RECCVER: -
RUNSYST:

BEGCAT:
END OF PERMANENT CATALOGYE:
DELTA:

BEG UP 32 K3

INSTR LS8T:

BEG TRAFO TaB:

END UP 32 K3

"D18
“DRUM FIXED CORE/COMPILERIMAGE BEGIN
IMAGE END

" 50K
" DRUMTRANSFORMATOR PART BEGIN
“DRUM LI BRARY

" 76K
o776k
" 264K
" 264K
w 304K



100470 - 1 2
DR BEG: : '001 140 000° " 304K

DR END: _ 001 540 000° " 432K
DMP BEG: ' '001 540 000 " 482K
DMP END: . *002 000 000" " 512K
"CORE DIVID /NG CONSTANTS (CONMPILE=TIME)

BEGIN OF §TACK: ! 1STK BEG

END OF STACK: 1STK END

NBR OF PERMANENT ROUTINES: +47

MAX NBR OF ROUTINES: +256

CAT END; :END CAT

PERVANENT CATALOGUE END: (:END OF PERMANENT CATALOGUE +:DELTA1)
BEGIN OF CATALOGUE: (:BEGCAT + DELTA1)

START OF CONSTANT LIST: ((:BEG CAT + :DELTAL) + 2) "INITIAL VALUE OF DPO
START OF TEXT ARRAY:? ((IBEG CAT + 3DELTALl) + 514)

BEGIN OF nNL:: ((:BEGUPI2K + (DELTA)«2}

CORRECTION! . (((:BEG UPJ2K + :DELTA)=2)=-8191)

BEGIN OF yp32k: _ (1BEG UPJ2K + :DELTA)

LENGTH OF COMP|LER; BEGCAT 4 :DELTAL) «IRUNSYST) + 1)

(3
(((:BEGCAT + (DELTAL) «fiRUNBYST) + 1)
"CORE=DIVIDING CONSTANTS (COVPILE TIME AND RECOVER TIME)

TRAFQO TAB BEG!

BEGIN OF TRAFOTABLE: (t1BEG TRAFOTAB + :DELTA)

INFC TAB pND: (((:BEG TRAFO TaAB + :DELTA) + (6 & 128)) + 5312)
LENGTH OF UP32K: . (((:BEGTRAFC TAB «~:BEGUP3I2K) + (6 # 128)) « 512)
"CORE DIVIDING CONSTANTS (RECOVER AND RUNTIME)

BEGIN OF PpRAR? 1DUNP

END oF CoMPILER OUTPUT SPACE: » 32767

"CORE DIVIDING CONSTANTS (RUNTIME) -

MEMCRY USABLE TO; "126114¢
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 "MEMORY DIVIDING VARTABLES

BEGIN OF CROSSTABLE: 'SKIPY 4

BEGIN OF INFOTABLE! 1eKIPY 1§

NBR OF ROUTINES: tSKIPY 1 "y

END OF CATALOGUE: 1SKtpY § ") ORDER 0OBLIGATE

END OF TRAFOTABLE! 1sKipY 4 ") THIS SET OF VAR!ABLES

END OF CROSSTABLE! 'SKIPY ¢ ") SPECIFIES

END OF INPOTABLE: 1SKipy 3 ") STATE OF L!BRARY

END OF DRUML ! BRARY! 'SKIPY ¢ ")

"INTERFACE VARIABLES

ERRCNEOUS S ISKIPY 1

DANGEROUS § 'SKIPY 4

RUNNUMBER:! ISKIPY ¢

VALUE OF CONSTANT! '*SKIP! ‘2

;INE COUNTER: 'SKIPY §

LAST SYMBOL: ISKiIPY 1

LAST IDENTIFIER: 'SKIPY 2

WANTED: TSKIPY 3

FLEXCODE: 1SKiPY 4 YTELEX OR FLEX?

PICC:

'BEGIN® KAR,DATE, 8YM, TBUF, ASAFE, SSAFE, FSAFE, SAFEB,
BBSAFE, KCASE, INSW, MAY!, XEENW, CASE, TEMP, CNT, BEX®,
BSAFE, PT, ESIGN, STOCK, HEAD, DEXP, MSIGN, MM,
HEP, NN, XX, ABS, FIXFLO, LASTACTION, ANEW, LIMIT, CPLTIM,
CPLEHK, ININTRPT, CRITICAL, KICKOFF, NOSWAP, ATLMSGN,
ATLMSGNL, ATLMSGN2, DYST, KBUF, HALF, SGNBIT,
S1XMM1, TENTH, SIXMIL, SCHOLTEN, DATMES, SERMES, SMES,
SMES1, RUNMES, XMES, HMES, CRNLMS, CLCKMS, PASTE,
CLPASTED, CLPASTEL, INTREP, TELXTB, TENPOW, SCALE, GIANT,
NAIGA, FIXT60, BRUSH, INTAB, HOK, RESTORE, ENDCRIT,
EXITNOSWAP, WASTE TIME, TYPE, TACT, TWAIT,
TOFF, KEYBD, XEENS, XGET, NXTKYBDSL, NKS, DNAH, HANDRD,
KYBD, FINIS1, NSTART, ESTART, KEYA, KEYT, L, KEYM,
INQET, CLOCK, COPY, DONT, KTAB, C¥l, Cw2, Cwqd, SUMCHECK,
HEPECNT, DTS, INITPU, SIGNON, INITPRY,
INITPR3

M{64+(4u:TY) ]2 TAR:

M{64+(4m:gy) e KAR?

Mmi64+(4e 39)1 CLAR}

PICOLO0]):

SER|AL: 'SKIPYY

DATE: 'gKIPTL

TE8: 18KIP' Y

SYM? 18KIPTY

TBUF: T8KIPY20

ABSAFE:S 8KIPYY

S88AFES TBKIPTY

FSAFE? "8KIp*2

SAFEB: 18K 1PYY

BBSAFE: 1SKIPYY

KCASE?S 18KIPYY
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INSW! 18KIP'Y
MAY | *EKIPYY
XEENWS 'SKIPTY
CBASE: 18KIP'24
CASE: 'EKIPTY

TEMP:CNT:BEXP: 'SKIP']
BSAFE:PT:ESIGN: *SKIP'Y

8TOCK 1SKIpP'Y
HEAD: 18KIPTL
TAIL: 1SKIPTY
DEXp: '‘8KIpTY
MEBIGNIMM; '8RIP*Y
HEP NN "SKIP1Y
XX3 18K1IP12
ABS: '8KIPTL
FIXFLO: 'SKipP']
LAST ACTION? 1SKIp'Y
ANEw ¢ '*SKipty
LIMITS 1SKIPYY
CPLTIM: gKIPY
CPLCHK: 1SKIPTY
ININTRPT: I$KiP*l

CRITICAL: TSKip']
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KICKOFF: '8KIPTY
NOSWAP: 'SKIp'Y
ATLMSGN: '§KiIPYY
ATLVSGNY ; '§KipTY
ATLNSGN2: "SKiP'Y

BEGIN OF PERMANENTS

DYST: SUBC({D18M1)H

D18 *0041 000 000

Dil8vis Q00 777 777

D23N3: (040 0006 0600' =~ 3)

KBUF: +2 "CR
+8 "N
teKIp'2

NTAR: +9
+69

- HALF! t200 000 000

SGNBIT? *400 000 000

SixXmmis +6710885%

TENTH?S 1031 463 146°
*146 314 632!

SIXMIL: +6710887
+ 671089
+ 67109

SCHOLTEN: + 12288
* 0

DATMES: 02 10 44 22 0! "CR NL BLKLT D
'30 01 20 77 O "A T E END

SERNMES: 02 10 44 24 0! "CR NL BLKLT §
'20 12 14 30 3¢ Y“E R I A
t14 77 00 00 0! WL END

SMES: 02 10 40 77 0! "CR NL BLKDG END

SMESi: 127 77 00 00 O° "/ END

TRNNES: 02 10 44 01 0 "CR NL .ELKLT T
142 30 06 24 0° "R AN S
t14 30 01 14 0O¢ "LAT
'03 06 77 00 O° "e N END

RUNNMES: 02 10 44 20 0O "CR NL BLKLT E
127 20 16 34 0 "X E C\
'01 14 03 06 O "T 1 OK
*77 00 00 00 O "END

XMES t02 10 44 27 0° YCR NL BLKLT X
120 20 06 77 O "E E N END

HMES ¢ '02 10 44 05 0 "NL CR PLKLT ®
*30 06 22 40 0° "A N D .BELKDG
77 00 00 00 O* “END

CRNLMS 02 10 77 00 0 “ER NL END

CLEKMS: *02 10 44 12 0! "CR NL pLKLT R
134 yé 04 01 Q! "y K SP T
14 07 20 33 0¢ "l M E BIG

04 77 00 00 D° "SP END
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PTRNMES ! 02 10 44 41 0¢ “ CR NL BLKLT L
114 23 12 30 0 " | BRA
'12 25 77 00 O° *" R Y END
CLCKMSL? '02 10 44 11 0O* " CR NL BLKLT L
'03 30 22 33 0 "0 ADDIG
'04 77 00 00 Q¢ " 8P END
FPlLLMES: '04 04 44 31 0 " SP SP BLKLT W
‘03 12 22 24 0 " ORDS
'04 03 06 04 0! " SP C N SP
'22 12 34 07 0° " DRUM
04 77 00 00 0O " Sp END
INFCRM OPERATOR:! ('660 072 000" + :Ky)
SUBCD(:CTYPE)
sSMES

6 = DR LIBR END

G = END OF DRUML iBRARY
SUBC(:FIXT60)
SUBCD(ICTYPE)
tFILLLMES

SUBC(UPDATE LIBRARY)
A = Di8

COMPDIR = A

PRESENCE ® « A -
(7760 072 000" + :KY)
GOTOR(MC[=11))
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PASTE

CLPASTEQ:
CLPASTEYL:

INTREP

(°000
(1004
(1004
(*o000

«1437
+'004
+7010
«='014

+1147
-1055
-1071
-1115

+'046
='000
=033

=027,

=1074
1127
+1043

=1110
«1160

=1000
91116
=077

-'137
+1000
+9153
=000

-looo
+1026
+'000
=100

+1000
-louo
~1104
=1000

004
004
000
000

400
243
261

‘400

275
400
400
400

250

000

200
200

200
434
436
200

246
goo
400
200

200
830
232
000

000
424
026
000

074
600
200
000

000'+:TY)

600 '+:KY)

000'+ 39)

000'+ 39)

002'; +'00%
004'; ='152
010'; =146
000'; <='033
573'; =1027
000'; +°'103
000'; #1127
001'; =134
poo'; ='110
000'; +'141
000'; +'16%5
00173 =006
000°; ++124
436'3 ='047
442'; =143
000*'; =t107
1013 9077
000°': +'000
poo'; +°900
001'; =°000
000'; +'000
426'; =000
432%'; ='104
000'; =7487
p00'; +1000
015'; ='170
021'; ='000.
000%'; =t000
500'; ='000
000'3 «*000
000'; +'160

003

=000

"TYPEWRITER
"KEYBCARD

") CLOCK

II)

247

400
400
400

400
25%

276

400

400

435
437
200

448
200
200

200

400
031
033
000

027
000
400
600

022
200
000
000

000
024
426
000

4011
000
000°)
001y

000°;
4051}
411y
000°':

000°;
0373
043"
go0*;

110
000
000"
001"

000°}
0273
0333
000':

0233
000°*:
000';
001's

4121}
000}
000"
001}

000"
416"}
422';
000°;

+1002
=1151
=1036
=1012

=1006
+1124
“1047
-0113

«*107
+1142
='013
=1056

#1105
=1066
«v132
-1126

=175
+1004
-'116
-'ooo

#looo
~1000
«1024
«1000

+1010
=000
=000
=000

=000
+?076
=044
=91161

241
400
400
400

400
262
400
400

400
435
200
200

433
200
200
200

200
431
200
000

627
000
200
000

423
000
000
000

000
025
200
400

002+,
000¢;
000
005¢;

000°;
0061
007+
000

000°;
4401
002°';
000}

4341,
000
000';
0061

0007 ;-
4301
001
0007,

4247}
000
000"
001

013+
000y
000°%;
00113

000
0171
004¢%,
000°%;

~11%4
»10Q7
=1035
-'011

+v121
-1072

-,066

-1132

* 059
=1014
=030
=1 055

-5071
1062
“1046
=1000

»102%
hJOOO
=000
»1176

=1000
+1133
«'025
=000

~1146
+1000
+4000
-'000

«1000
~1145
=000
-1161

400
262
400
400

241
400
400
400

234
200
200
200

200
436
474
00

430
000
000
200

000
232
475
000

200
02%
076
goo0

023
600
000
200

000+
407"y
002
600°:

403"}
000"
§00*)
001°;

035°;
000°;
000"
001"

000°;
0413
1313
000"

025
000';
0007
go1*s

000°;
031}
1271
000

000°;
4203
1303
000°;

414"
000
600"':
002
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TELXTB? +33 "
+29 H
+28 "
+16 "
+10 "
. 4 "
s21 "
+28 "
s12 "
+* 3 n
+17 "
+24 "
* 7 " °
+ 8 " w
+ 4 " SPACE

P+ OONOVSEGUNSCO

TENPOW: +4194 3040 " 1041
+5242 8800 " 1042
+6553 6000 " 1043
+4096 0000 " 1044 # 24(26-14)
+5120 0000 " 1045 ® 24(26=17)

& 24(26= 4)
»
#
#
®
+6400 0000 " 1046 # 24(26-20)
&
#
#
@

24(26=- 7)
24(26=10)

+4000 0000 " 1047 24(26=24)
+5000 0000 " 1048 & 24(26-27)
+«6250 0000 " 1049 # 24(26-30)
+3906 2500 " 10410 24(26-34)

SCALE? + 4
+ 7
+10
+14
*17
+20
+24
+27
+30
+34

GIANTS 1877737777+
1377777777
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DENTST!

1

B =BEGIN OF STACK
'660 071 046°

G = PASTE(0)

SUBC (:BRUSH)

G = PASTE[1]

SUBC (:BRUSH)
ININTRPT =2 = B
CRITICAL = = B
KI!CKOFF 3 - 8
NOSWAP = - B
SUBCD(:FOUND L 1IBRARY)
(*760 070 000Q'+:KY)
*760 060 000°

'760 0641 000°

F= $TSS{1)
TARIO0) & G
F = 0
TAR[1]) =
KCASE= =
KAR{Q] =
KAR[1) =
ATLMSGN1
CLARI2] 3 6

nw T N6

6
G
SUBCD (:CTYPE)
sDATMES
SUBCD (:DNAH)
DATE = 6
SUBCD (:CTYPE)
ISERMES
SUBCD (:DNAH)
G = 1
SERIAL = 6 ~
SUBC (:INITDR)
SUBC (:INITRE)
SUBC (S INITPU)
SUBC(: INITPRY)
$ s 1000
RUNNUMBER = §
LAST ACTION
ANEW 3 = B,

o 8

#

INITIALIZE STACK POINTER
CLEAR INTERRUPT FROM Npg

RESET TYPE WRITER

RESET KEYBOARD

NCT IN INTERRUPT PROGRAM

NC CRITICAL SEGMENT

NC KICKOFFS WAITING

SWAPPING ALLOWED

ASSURE L L.BRARY TOO

ACCEPT KEYBOARD SYMBOLS

SET INTERRURPT PERMIT

ALLCW WRONG ADDRESS |INTERRUPTS

OK INDILCATICN

INTERRUPT COUNTER = 0
FIGURE SHIFT

NC SYVBOL IN KEYBOARD YET
INTERRUPT COUNTER = 0

NG TIME LOCK/COMPILE LINE NUMBERS

NC SPEC!AL CLOCK INTERRUPTS
TYPE "DATE"

GET DATE FROM KEYBOARD

TYPE “SER|AL" -
GET SERIAL NUMBER
INITIALIZE DRUM

INITIALIZE READER
INITLALIZE PUNCH

INITIALIZE LINE PRINTER

NC ACTION DONE YET

LAST ACTION DIFFERS FROM EXECUTION

NC NEw STARTS, CONDITION = NO
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NAIGA?

1

B = BEGIN OF STACK

S a2 32767
INSW 3 §
ERRONEQUS = §
DANGERGUS = -§
MAY! = S
STOCK = S

S = ANEW, p
JUMP (2)

S = LAST AQCTION,
GOTO (:ENDRUN)
SUBC (:REHEP)
RUNNUMBER = B

A = AT ,MSGN

RCA (1)

WANTED = A

A Yt 1

LUA (14)

A = 4952

LIMIT = A

SUBC (!READCOMP)
A= 178

CLARID] = A

A= LIMIT
CLAR[1] = A

6 = CLPASTEOD
SUBCD (:BRUSH)

§ = 0
ICHECK = §
CASE 2 8
FLEXCODE = B

"

z i

SyBC (:8uUBMONITOR) ¢

SUBC (:DATE AND SERIAL)

SUBCD (:CTYPE)
¢t RUNMES
A = CLAR[O]

CPLTIM = A

A = |CHECK
CPLCHK = A

$ = 500
RUNNUMBER = 8§
SUBC( S8 IGNON)

F = 0

CASE =2 G
VALUEOFCONSTANT
SUBC (:INITPRI)
GOTO (:RUN)

1)

i0

PREPARE KEYBD FOR AUTOSTARTS
NC MISTAKES DETECTED YET
ALSO, NO DANGEROUS M|STAKES
XEEN wORD IS UNDEF INED
INITI8LIZE READ
SAVE PROGRAM ONCE MORE %

LAST ACTIGCN AN EXECUTION ?

READ AND :DISCARD FIRST HEPTAD
SCME ACTION TAKEN ’

) INDICATE WHETHER LINE NUMBERS
) ARE TO BE COMPILED OR NOT
ISOLATE AT=INDICATOR

Y A =» = 4384

VALUE FOR TIME LIMIT
ENSURE PRESENCE OF COMPILER

INITIALIZE TIME

PREPARE TIME LOCK

START CLOCK

SI1GN READER ON

LCWER CASE -

NC TELEXCODE

CcMpILE THE PROGRAM, IF voy CAN

TYPE nEXECUTICN®

NCTICE COMPILE TIME
NCTICE SUMCHECK OF INPYT

NCTICE EXECUTION PHASE
SI1GN PUNCH ON

LCWER CASE

NEW PAGE, (F NECESSARY
START THE OBJECT PROGRAM
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ENDRUN: SUBCD({ASSURE L IBRARY)
SUBC(1ISKIP) "SKIP TC END CF INPUT
SUBC(3ENDTRANS) "WAIT FCR CCMPLETION OF ARRAY TRANSPORTS
SUBC (3ENDRECDU) "wAIT FCR RECOVER AND DUMP
S = RUNNUMBER
U, § = 1000, 2z " NC ACT!ON DONE AT ALL %
Y, GOTO (INAIGA) " NEXT PROGRAM
S = 500, 2z " EXECUTION PRASE 7
LAST ACTION = §
Ys SUBC (:SIGN OFF) Y 8GN PUNGCH GFF
(1660 072 000°+:KY) " PREVENT KEYBOARD !NTERRUPTS
SUBC (:RUN TIME)
SUBC (:INjTPR3I) " NEW PAGE, IF NECESSARY
6 = CPLTIM
Y, F / 360 " TRANSFORM COMP|LE TIME
Y, F + SCHOLTEN :
Y, F = SCHOLTEN " RCUND COMPILE TIME
Y, SUBC (:AFXTSH) " PRINT TRANSLATION TIME
G = CLARIO)
SUBC (3AFXTS) " PRINT TOTAL TIME
SUBC (:NLCR)
G 3 CPLCHK
Y, SUBC (:AFXT6) " PRINT PRQGRAM CHECK SUM
6 = ICHECK
SUBC (:AFXTH) " PRINT TOTAL CHECK SUM
SUBEC (:MNLCR)
G = INSTR CNTR ") INSTR CNTR RELATIVE
Ny, JUMP(1) ") CR ARSOLUTE?
G -~ BEGIN OF PR AR "y
U, S s HMODE, Z -
N, SUBC (:AFXT&) “INC LENGTH FOR LiBR PROG.

SuUBC (:!NLCR)
$ = LAST ACTION, Z

Ny JUMP(5) " DCNT LOOK AT HEPCNT
G 3 HEPENT, 2
G + D18
N, SUBC (:AFXTSE) " PRINT PUNCH COUNT
G 2 SUMCHECK
Ny, SUBGC (:AFXT6) " PRINT PUNCH CHECK SUM
s s 1000, 2 " GCNDITION = NO
RUNNUMBER a3 .8 " NCT IN ACTION
SUBCD (1CTYPE) " NLCR
tCRNLMS
SUBC(IPRINT OFF) " S1GN L INE PRINTER OFF
('760 072 000°+:KY) * ALLOW KEYBOARD [NTERRUPTS AGAIN

GOTO (INAIGA) " NEXT PROGRAM
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FiXT60:

LOOP:

BRUSH

HOK?

STARTS

'BEGI!N' LOoOP
A = 6
S = 0
ABS = 8§

SUBC (:FIx1)
'660 060 000
SUBC (:TWAIT)

A = 8 Cy
COUNT = A

F = 1CBASE

S = ;TBUF

A = MG

A + ITELXTSH
A = MA

MS = A ‘
F + b

S & i

REPP (:LOOP)
SUBC (:TYPE)

(*'010 000 000'+:TBUF(=1))

GOTOR (MC[=11)

*END? PIXTH0
Mm{216])=6
*760 070 046°
*760 075 000!
L.C8(2),P
¥, JUMP(=3)
'660 071 046°
GOTOR(MC[~1])

"BEGIN'

8 s D18
MA[1} = s
8§ = MA[=1]
S'#1D18MY
6 = MS({1)
MC 2 6
FalQ
MS{i) = 6
MALO] = -G
G 3 A
RUA(2)
A + START
PO(A)
U, S = MG[O] , P
N, JUMP(=2)
A B MC[=])
MS[{1] = A
GOTOR(MC[=11)
(*760 070 000

YEND'  HOK

START

12
NA
My
UNSI1GNED VERSION
FiX CCNVERS!ION
PREVENT INTERRUPTS
WAIT TI1L TYPEWRITER 18 FREE
8 CHARACTERS
CrARACTER FROM FiX
ACDRESS CONVERSION TABLE "
CCNVERT
STORE
CCUNT DOWN
EXIT FIXTE0
" RESET |NSTR INTO AR}
" START RESET APPARATUS
¥ READ INTERRUPTS INTO S
" NO INTER, FROM RESETTER?
" WAIT
" REMOVE INTERRUPT
" EXIT BRUSH -

"ACTION COUNTER = 1
"ADDRESS OF SS[1)
"CLEAN AWAY NOK SECTION

"PRESERVE QLD CODEWORD

"CODEWORD
WINTERRUPT COUNTER=z=)

"APPARATUS NUMBER + 16
“START INSTR I[N A

"DONE YET?
UTHEN WAIT

"RESTORE OLD CODEWORD
"EXIT HOK
= 16)
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FOUND LIBRARY} '"BEGIN' FOUND CRCSSTABLE

S=-3

FIRST 3 TIMES = S

S a PERMANENT CATALOGUE END
END OF CATALOGUE =z §

G a BEGIN OF TRAFOTABLE
G + MAX NBR OF RCUTIWNES
BEGIN OF CROSSTABLE s G
G ¢+ MAX NBR OF RCUTINES
BEGIN OF INFOTABLE = 6

§ =0

MG(3) = § ") CROSSREFERENCE
¥} IRRELEVANT FOR
") PERMANENT PART

S = DR LIBR BEG

END OF DRUMLIBRARY = § ") NO PROCEDURE ON
) DRUM YET
G + 4
END OF INFOTABLE 2 G " 3 ENTRIES
MG = S " FIRST FREE PLACE ON DRUM

8 3 NBR OF PERMANENT ROUTINES
NBR OF ROUTINES = §
S + 1
S + BEGIN OF TRAFOTABLE
END OF TRAFOTABLE = §
S » MAX NBR OF RCUTINES
END OF CROSSTABLE = §
MS 5 G " M{END oF CROSSTABLE]:!=
" END OF INFOTABLE
G + D23M3 " (('040 000 000' = 3) +:PSEUDO ENTRY)
., FOUND CROSSTABLE: S « 1 ) ALL PERMANENT ROUTINES
MS = G ") USE PSEUDO ENTRY
U, § = BEGIN OF CROSSTABLE, 2
N, GOTO(:FOUND CRCSSTABLE)
GOTO(:UPDATE L |BRARY)

"END' FQUND L) BRARY
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¥ ALL INPUT=QUTPUT

* THRCUGH THE

ICINTP

INTAB?

INGTRUCTION IN M[24)

ASAFE = a
SSAFE = s
SAFEB = 2
FSAFE = F

'660 075 000"
t760 075 004+
660 076 100
'760 076 101!
NORAS

A = 1MC

A +« INTAB

B =2 tINSTCK
ININTRPT = B
GOTO (MA)

1CLOCK
IDENTST
‘DYST
tDYST
tDYST
tDYST
iDYST
tDYST
‘DYST
tDYST
iDYST
iDYST
sDysT
$DYST
tDYST
IDYST
tDYST
tDYST
DYST
tDYST
tDYST
tDYST
ibysT
iDYST
iDYST
ipysT

‘DYST
‘DYST
iDYST
sDYST
IDYST
iDYST
iDYST
IDYST
DYST
iDYST
iDYST
sDYST
tDYST
iDYST

IMTERRUPTS CAUSE A TRANSFER TO DINTP

"READ (NTERRUPT WORDS

"INTO AS
"RENOVE

14

"UNWANTED INTERRUPT BITS

"SELECT DEST!NATION
"INTERRUPTION STACK

"CLCCK
YRESET APPARATUS

"CHARGCN FAULT HANDL ING

"APPARATUS

36
35
34
33
32

VO NV UGN O

[N Y
<

TON NN NN > (2 g0 b 5 5§ 13§
VWHGENFO OO NOUL N

GRS
EPOoOO®NO
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INTAB(B8+:KY]:
INTAB[401]

RESTORE !

tKEYBD

15

ININTRPT 2 = B " END OF INTERRUPT

A = ASAFE
§ 3 SSAFE
B s SAFERB
F = FSAFE

GOTOR(M[23]))

"EXIT INTERRUPT PROGRAMS

END CRIT: CRITICAL = « B " END OF CRITICAL SECTION

A

KICKOFF, P

EXITNOSWAPR;

WASTE TIME:

GOTOR (MC[«1])
KICKOFF = = B
GOTO (:FINISY)
GOTOR (MC[=1)})

GOTOR (MGC([=11)

DATE AND SER!AL?

RUN TIME: u,
N,

Y,

(*660 072 000°

SUBCD (:CTYPE)
tSMES

G = DATE

SUBC (:FIXT60)

SUBCD (3CTYPE)
1SMES]

6 = SERIAL

SUBC (:FIXTé0)

(*760 072 000"

GOTO(:INITPR2)

z HWMODE, Z

SUBCD (:CTYPE)

ICLCKMS

SUBCD (:CTYPE)

CLCKMS]

6 = CLPASTE}
SUBCD (:BRUSH)
G = CLAR{0]}
F/360

F + SCHOLTEN
F = SCHOLTEN
CLAR[O] = 6
GOTO(F ! XT60)

+1KY)"PREVENT KEYBOARD INTERRYPTS
"TYPE NLCR BLK D16

"TYPE DATE

"TYPE SERIAL -
+3 KY)

"TYPE RUN TIME

"TYPE LCADING
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CTYPE:

TYPE:

TYPES:

TACT:

THAITS

TOFF @

Y
Yo
v,
N,
N,
N,

N,

U,
Y

Y

N,
Y

Ys

SUBC(:TWAIT)
A = 3
PLUSA(M[g ~ 1])
G =2 MA[-1])
KBUF{3) = B
B 2 !TBUF

A =3 MG

S 3 0
LCSA(E) , Z
F + 1

JUMP (=5)

§ =« 63, 2
M{B)] = S

B « 1

JUMP (=8)

A 3 =:TBUF
A+ 8
LUA{18)

A '« 1TBUF([=1]
B a2 KBUF([3]
GOTO(:TYPEJ)

A a j

PLUSA(M[g = 11)
A 3 MA[=1]
TsS({2] = A

A - DiBM1, P
GOTO(:TACT)

S 3 MaA

§ = 31, P
KBUF(2] = 8§
JUMP («§)

TaR([1)
$ =2 D18
TAR[2) = S

(760 070 000'+:TY)
GOTOR(MC[=3]))

§ = TAR([1]), P
GOTO(ITOFF)

8 = ININTRPT, P
1760 360 000
A+ 0

660 360 000°

8 3 KAR[O]
5'2742
5-3:P

KCASE = §

(1760 070 000'+:KY)
GOTO(:TWAIT)

A = TAR[Q), P
GOTOR(MC[=11)
suBC(D18m1)

16

"WAIT TIL PREV, 1S DONE

LINE
"INCREASE L!NK By ONE
"ADDRESS OF FIRST WORC

"SAVE STACK POINTER

"BEGIN ADDRESS OF TYPE BUFFER
"PACKED WORD IN A

"CLEAR S

"SHIFT 6 BITS TO S, DONE?

" INCREMENT FOR NEXT PACKED WORD
"GET NEXT PACKED WORD

"END MARKER?

"STORE IN TYPE BUFFER
"INCREMENT STORE ADDRESS
"RETURN FOR NEXT CHARACTER

"NO, OF CHARACTERS IN A
“SHIFT TO POSITION
"MAKE CCDEWORD

"RESTORE STACK POINTER
“TYPE CONTENTS OF TBUF

"INCREASE L INK By ONE
"CODEWORD
"STORE IN START L INK

"INCREMENT / DECREMENT, MORE?

"L0CK IN BUFFER

"iS 1T CASE DEFINITION?
"STOCRE IN KEYBOARD BUFFER
"REPEAT

"I NTERRUPT COUNTER = =1

"ACTION COUNTER w 1
"START TYPEWRITER

"EXIT CTYPE, TYPE, TACT

“TYPING COMPLETED?

" IN INTERRUPT PROGRAM ?
" ELSE ALLOW INTERRUPTS
" AND PREVENT INTERRUPTS AGAIN
"FILGURE SHIFT?

TLETTER SHIFT

"STORE IN KEYBOARD CASE
"ACCEPT SYMBOLS FROM KEVYBD

"OK?
HEXIT TwalT
"MACHINE FAILURE
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KEYBD?

N,

N,

N,

Yo

$ = KAR[Q], P
JUMP (=2)
KAR[0Q] = =S
SYyM = §
KBUF[3) = S

(1660 071 000'+:KY)

KAR[l] = B

(1760 070 000'+:KY)

A =S
A"27'Z
A"S;P
JUMP (4)

KCASE = A

A = INSW, 2
GOTO(:RESTORE)
GOTO(:KEYBD)
SUBC(:TWA!T)

8 a KCASE
LUsS(2)

S + 33

S = KBYF(2), 2
KBUF{2] = §

A =z CwW2

A 3 Cyl

A = INSW, 2
A = CW4
Tss[2] = A
SUBC(:TACT)
A s KCASE

LUa(5)

A » SYM

A + (KTAB

A = MA
GOTOR(MC[=11])
GOTO(A)

17

"18 THERE ALREADY A KEY PRESSED?
"VIAIT

"STCRE KEYBOARD SYMBOL
"STGRE FOR PRINT{ING

"CLEAR INTERRUPT BIT
"INTERRUPT COUNTER = 0
YACCEPT SYMBOLS FROM KEvBD

"FIGURE SHIFT?
"LETTER SHIFT?

“STORE IN KEYBOARD CASE
"18 KEYBD CALLED AS SUBROUTINE?

"WAIT FOR NOT SHIFT
"WALIT TiL TYPING |S DONE

"RED COLOUR

"COLOUR AND SHIPT OK?

"CHANGE

"TWC SYMBOLS TO BE PR I'NTED
"ONLY ONE SYMBOL

1S KEYBD CALLED AS SUBROUTINE?
"FOUR sYMBOLS TO BE PRINTED
"CODEWORD

YPRINT THE SYMBOL

WSYMBOL + SHIFT
"TRANSLATION AND SWITCH ADDRESS

"EXIT IF CALLED AS SBUBROUTINE
"SWITCH
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XEENS S

STOP;

XEEN:

XGET:

NXT KYBD

NKS ¢

HAND :

DNAF:

HANDRD :

KYBD:

MAYI=A
GOTO(:RESTORE)

MAYI=8B
GOTOR(MC[=11)

SUBC(:RND)
MCeG
660 060 000
A=MAVY ? ¥4
¥, AaXEENV
Y A 8" MC[=1]
G=A
Y,GOTOR(MC{=1))
SUBC(CTYPRE)
$ XMES
Az
INSW = A
MAY! = A
SUBC(: INOCT)
XEENW=A
INSW=8,P
GOTO(:XGET)

S SUBC(:KEYBD)
RUA(18)
S=4 }
GOTOR(MC(=1])

SUBC(SNXT KvyBD
U,8=255,2
N,GOTOR(MC[=11)

B3

GOTO (s HANDRD)

sUBC({ :RND)
MC=6
'660 060 000
SYBC(:CTYPE)
tHMES
GaMC[=1]
SUBC(IFIXT60)
§28TOCK
MCeS
RS
INSW=S
§=232767
8TOCK=S
$3KYBD
SUBC(:REAU])
INSW=8
S2MC[-1]
STOLK=S
GOTOR(MC[=11)
GOTO( i NKS)

18

MAKE XEEN WORD UNAVAILABLE
MAKE XEEN WORD UNAVAILABLE

RCUND pARAMETER

STACK ;T

CLEAR INTERRUPT PERMIT
1§ XEEN WORD AvAlLABLE?
THFEN TAKE 1T IN A
CCLLATE WITH PARAMETER
RESULT |IN F

AND EXiT XEEN

TYPE "XEEN"

PUT KEYBOARD IN INPUT MODE

COLLECT OCTAL WORD

STORE COMPLETED RESULT

RESET KEYBD FOR AUTOSTARTS, COND=VvES
FETCH THE RESULT AND EXIT

GET A KEYBOARD SYMBOL

CLEAN AwWAY THE ADORESS PORT{ION
CCPY IN A

EXIT NXT KYBD sL

si)

SKHARP SIGN?
EXIT NKS

REMOVE THREE L INKS FROM STACK
BEGIN AGAIN TO READ A NUMBER

RCUND pARAMETER

SAVE IT IN STACK

CLEAR |NTERRUPYT PERM|T
TYPE "HAND®

TAKE PARAMETER FROM STACK
TYPE 1T OUT

PRESERVE STOCK FROM READ

PREPARE KEYBOARD FOR INPUT
INITIALIZE STQCK FOR READ

TELL READ TO GET SYMBOLS FROM NKS
INPUT A NUMBER

RESET KEYBOARD FOR AUTOSTARTS

RESTORE OLD STOCK TO READ
EX1T mAND
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FIN:S? A 3 999
$ = CR'TICAL, P
Y, KIGKOFF = A
Y, GOTO (:RESTORE)
FINISL: ININTRPT = = B
760 060 000Q°
B 3 BEGIN OF STACK
SUBC(:ERRORM)
GOTO(: ENDRUN)

19

" TC BE POSTPONED ?

" THEN POSTPONE

" NC LONGER IN INTERRUPT
NSET INTERRUPT PERMIT
"SET STACK POINTER
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KEvYA. A = 0
JUMP (1)

KEVT: A = 2
S = 1

KEYT(Z]: S 'a' AT _MSGN1 " KEEP CTHER SIGNAL UNCHANGEUD
S +« Ma

ATLMSGNL = S
GOTO (:RESTORE)

CLOCKS ('660 071 000°+ 29) ™ CLEAR INTERRUPT BIT
A z 997
GOTO (:FINISIL))
NSTART: ) .
ESTART: GOTO (:ENSTART)
L A =z 0
JUMP (1)
KEvM: A = 1
S a3 2
GOTO (:KEYT[2]
INOCT? A =z 0
MC = A WINITIALiZE OCTAL WORD TO ZERO
SUBC(:NXT KYBD SL) "GET SYMBOL FROM KEYBOARD
A =2 MC{=1] "GET RESULT SO FaR
U, § =« 255, Z “SHARP S:!GN?
Y, GOTO(:iNOCT) "START ALL OVER
U, 8§ = 7, P “NOT AN OCTAL DIig!T?
N, LCA(3) “MAKE RCOM FOR NEW DiG)T
Ny, A '4«?" § "PUT T N
Y, § - 254, 2 "IRCN CROSS?
N, GOTO(:!NOCT{1]) "GET NEXT SYMBOL

GOTOR(¥C[=11)) WEXIT INQCT
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" COPY SECTI!ON
'BEGINY

COPY!:
M{64+(4%:CRE) ]
M{64+{4%:CPU))

COPY{0]¢

CSECOND:

CTHIRD:

pASTE 0
PASTE 1
883
HEP :
CWD:

DONT

CREADER!

CSECOND,

CTHIRD,

PASTED,

21

PASTEL, SS, HEP, CwD,

CREADER, CPCHER, CPCHER3, ENp, CiAR, CPAR

CIAR:S
CPAR:

G s PASTE 0
SUBC (:BRUSH)
G = PASTE 1
SUBC (:BRUSH)
A = MEP
CPARIO) = »p

A = ICSECOND
INTAB[B+iCRE)
A = !CPCHER
INTAB[8*:ICPU]
G0TO (:CPCHER

A = (CTHIRD
JUMP (1)
A =z 1CREADER

INTAB[B+:CRE) = A
('660 071 000"+:CRE)

GOTO(:CPCHERY)

(+000 004 000'+:CRE)
(*000 004 000'+:CPU)

'SKIPY 1
TSKIPY 4

"

RESET READER
RESET PUNCH
PUNCH OK -+ LABEL
SET INTERRUPT ADDRESS FOR READER

SET INTERRUPT ADDRESS FOR PUNCH
START READING

SET INTERRUPT ADDRESS POR READER
REMCVE INTERRUPT BIT
START READING

(*001 000 0Q00'+:HEP[=1])

(*'660 070 000'+:CRE)
(1660 070 000'+:cPV)

6 = PASTE 0
SUBC (:BRUSH)
G = PASTE |
SUBC (:BRUSH)

GOTQ (:RESTORE)

(*660 071 000°+:CRE)

CPAR[1] = B
A 3 CWD
CPAR{2] = A

(*760 070 000°+:CPV)

GOTO (:REBTORE)

RESET READER

RESET PUNCH
ExIT

REMOVE INTERRUPT BIT
INTERRUPT COUNTER = 0

ACTION COUNTER = 1
START PUNCH
EXIT
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CPCHER:!

CPCFER 3:

END:
TEND'

N

(660 071 000'¢:cPV)
A = CPAR(0], P

JUMP (7)
A = IHEP
CiAR[Q) = A
CLAR{1] = A
A = CWD

CiARI2]) = A

(*760 070 000'+:CRE)
GOTO (:RESTORE)

A = !CPAR[L]

SUBC (i1HOK)

A = ICPAR([1}

SUBC (:HOK)

GOTO (:CREADERIL}))

REMCYE INTERRUPT BIT

oK 2

READER 0K + LABEL
{NTERRUPT COUNTER

ACTION COUNTER = 1
START READER
EXIT

TCWARDS NOK2

TCWARES QK
PUNCH 8YMBOL ANEW

0

22
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KTAB:

Cwi

Cw2:

(1105
(1005
(7167
('011
(*135
(131
(0127
('130
(1167
(*175
(r004
(1145
(1010
(1000
(*174
(1106
(r003
(100
(1376
(1102
(*170
(7006
(1144
(1103
(1101
(*002
(1133
(1001
(1007
(1001
(1142
(r002

000
000
000
600
000
goo
000
000
000
0o0
000
000
0oo
009
000
000
6oo
000
600
000
000
000
000
goo
600
000
000
000
000
ago
000
0oo

000
000’
000
600"
000
000
000"
000"’
080
0go’
000
000
000!
600’
000
000
000
000"
000
000!
000
goo
600
000’
000
000’
000"
000"’
0go’
000
0nor
ooo-

(AR IR RS S JE I N 2E B O S BF B AR SR 2R Bk AR SR N S AR BE I AR I I I R

tRESTORE)
!RESTORE)
{RESTORE)
{RESTORE)
{RESTORE)
tRESTORE)
IRESTORE)
:RESTORE)
tRESTORE)
:RESTORE)
tRESTORE)
IRESTORE)
IRESTORE)
tRESTORE)
$RESTORE)
!RESTORE)
$RESTORE)
IRESTORE)
tRESTORE)
tRESTORE)
IRESTORE)
tRESTORE)
tRESTORE)
SREETORE)
tREETORE)
tRESTORE)
tRESTORE)
tKBUF(21)
IRESTORE)
tRESTORE)
tRESTORE)
SKBUF(11)

"ASTERISK = 4
“5

neR

"9

"SPACE

"NL
" )
Il4
ll]
"8
"0
" H
":
"3
LY
"IRON CROSS
ity
ny
l|6
" [
||/
"y

”2

tl;

u7
ui
N( -

23
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KTABR!?

KTaB!

cwé:

(1377
(1035
(1167
(1030
(1173
(1021
(1027
(1026
(1167
(1025

(1033
(1020
(1022

(1031
(1014
(1037

(1016

(1043
('015
(1013
(1034
(+042
('047
(1043
(v012
(1040
(1023
(1004
(1036
(1032
(*024

000
000
goo0
goo
goo
000
600
000
000
000

goo
000
coo

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
800
000

000’
000’
600"
000"
000’
000
000
000"
000"
000"

600’
000°
000’

000"
000
000"
000"’
000
000
000
000’
000"’
000’
600’
000°
goo'
000"
000
000"
000°
000

+ ++ T 4+ e T

+

¥ 4

++ EE TP EELTELEEEE TSN

tRESTORE)
SKEYT )
$RESTORE)

SRESTQRE)
IREETORE)

tRESTORE)
INSTART )

IKEYM )
SRESTORE)

L )

tRESTORE)
{RESTORE)
{RESTORE)

$RESTORE)

tCopyY )

;RESTORE)
tESTART )
{REGTORE)
tDONT )
tRESTORE)
{RESTORE)
{RESTORE)
tFINIS )
IXEENS )
IKEYA )
IRESTORE)
{RESTORE)

tKBLF{=11])

IRESTORE)
tRESTORE)
IRESTORE)

24

"SHARP 8GN
wy

"R

"

“SPACE

"t

"N

"M

nNL,

w

wp
ne
llv
"E
"z
)
ug
Ils
IOY
ng
“x
"A
"v
"J

!Iu
wQ

'"K
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* READ READS THE NEXT NUMBER FROM THE TAPE READER

1

IN MC FLEXOWR|TER

" CODE, CONVERTS IT TO A NORMALIZED FLOATING=POINT NUMBER, AND
" DELIVERS !'T IN THE F-REGISTER,
READ: TBEGINT LOOP, WORK, DO, Di, PO, P1,
ASEMBL, ZERC, SIRVE, SEPEX, SEP, CLEAN,
XPONT, NXTSYM, 'TAPE, ROUND
" ASSUMED TO BE DECLARED GLCBALLY ARE: READL, DECBIN

"
L]
n
L]
#

ASSUMED TO BE DECLARED AND DEFINED .GLOBALLY ARE!

CNT, PT, HEAD, TAIL, MSIGN, STQCK, SIXMIL, DEXP,
BSAFE, BEXP, TENPOW, SCALE, GIANT, ESIGN,
NXTTAPESL, VALUE CF CONSTANT, SIXMM1

8TOCK

v A CallL OF SUBC(:DECBIN)

" MAY BE UBED TC CONVERT A DOUBLE-LENGTE POSITIVE
ALONG WiTH A DECIMAL EXPONENT
* A NORMALIZED FLOATING<POINT NUMBER

"E,

READL®

LOOP:

WORK $

S8TAPE
NXTSYM=2S
Fal
CNT=F
HEAD=F
DEXP=F
sa8TOCK
JUMP (2)
SUBC(:S1EVE)
N, GOTO(:LLOOP)
U,8»32767,2
N>M8 | GN=S
JUMP (=5)

SeHEAD
S=8 | XMM1,P

NSsTAIL

N, MULAS(10)

Ny TAIL=S

Ny 8sHEAD

NsMULAS(10)

N,HEAD=S
88=pPT

¥, 641
CNT+S
SUBC(:8I1EVE)

N,GQTO(:LOOR)
ABES | GN
A=§5,2

Y, As=DEXP

N, AmDEXP
A+CNT
DEXP=A
STOCKaS
JUMP (3)

INTEGER IN
IN 5, INTO

lN '.

INITIALIZE FOR TAPE READER

1 ,E;, CNT:2PTigD

1,6+ HEAD:!=2TAILI=®(

1 ,E, DEXP:uMSIGN:g0

L OR SEPARATOR FROM LAST CALL
GO ANALYZE IT

GET NEXT SYMBCL

HANDLE FIRST MANTISSA DIGIT

IS NON=DIGIT .o SEPARATOR?

STORE SIGN OF MANTISSA

AND GET NEXT sYM@oOL

bt}

CAN WMULT BY 10 CAUSE :OQVERFLOW?

(HEAD, TAIL] ti=
[HEAD, TAlL]l # 10
+ THE NEW DIGIT

L S S A A

COUNT DIGITS

GET NEXT SYMBGL
IF DIGIT, PROCESS IT
NEGAT | VE EXPONENT S)GN

THEN TAKE = EXPONENT

OTHERWISE POSITIVE

CORRECT EXPONEMT WITH CNT

STORE DECIMAL EXPONENT

STORE THE FINAL SEPARATOR FOR NEXT

25

18 SET EXTERNALLY TC 32767 .-BEFORE FIRST cALL OF READ,

CaLL
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DECBIN:

00

PO

1

HEAD=F

DEXP=S

MS I GN=SB "
BSAFE=DS "
AR=HEAD

Ss~TAIlL, "
NCRAS,Z "

Y,Fa(

Y,GOTO(:ZERO)
BEXP==8 "
8.10 1]
HEAD==

U, AIDEXP,P "

Y,GOTO(:P1) "
GOTO(:D1) v

U, A+«TENPOW[B=1]),P ¢
N,RUAS(1) "
DIVAS(TENPOW([8B=11])
HEAD==-S "
DIVAS(TENPOW[B=11])
As=SCALE[B=1) "
N,A+1 "
BEXP+A "
AB=HEAD
U,B+DEXP,P "
Y;Ba=DEXP,2Z "
N,DEXP+8B "
N,GOTO(:D0) "
GOTO(:ASEMBL) "

MULS(TENPOW(B=1]))
SasHEAD
MULAS(TENPOW[B=1])
LCAS(1),P "
Y,RCAS(1) "
HEAD=a=A
ABSCALE([B-1] "
N'A-i "
BEXP+A "
U.B-DEXP,P "
Y, BRDEXP,Z "
N,DEXP=B "
N,GOTO(:PD) "

26

1,E, MSIGN % 65
PRESERVE THE STACK POINTER

=MANT i SSA IN AS
NORMAL { ZE MANTISSA. 1S |T ZERO?

INITIALIZE B!NARY EXPCNENT
INITIALIZE DECIMAL=BINARY CONVERSION

's DEXP RCS?
MULTIPLICATION CYCLE

DIVISION CYCLE

CAN WE DiVvIDE WITHOUT OVERFLOW?
IF NOT, SHIFT RIGHT ONE
" DIVIDE BY POWER OF 10
STORE MCRE SIGN|F|CANT HALF OF QUOTIENT
" DIVIDE FOR LESS SIGNIFICANT HALF
CCRRESPCNDING BINARY SCALING FACTOR
CCRRECT FCR PRESHIFT
BRING BEXP UP TO DATE

is DEXP > 10(LSUALLY)?

Ha$ DECIMAL EXPT BEEN REDUCED TO 0 YET?
BRING DEXP UP TQ DATE

DIVIDE

BINARIZATION {8 NOW COMPLETE

" MULT TAIL BY POWER oF 10

" MULT HEAD BY POWER OF 10
LEFT ONE, WAS IT ALREADY NORMAL!IZED?
THEN SHIFT IT BACK

BINARY SCALING FACTOR

CORRECT FCR NCRMALIZING SHIFT
BRING BEXP UP TO DATE

DEXP < 10(USUALLY)?

THEN USE CEXP, IS IT ZERO?
BRING DEXP UP TO DATE

MULT IPLY
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ASENBL:

ROUND?S

ZERC:

SIEVE:

1 27

ABHEAD

S3wS " PLUS MANTISSA IN AS

BsBEXP

B+12 " CORRECT BEXP FOR SHIFT
U,B+2048,7 " 1S EXPONENT UNDERFLOW [MPOSS|BLE?
Y:GOTO( tROUND)

B+2087,P " APPARENT UNDERFLOW CORRECTABLE BY SHIFT?
N,B=240 " |F NOT, PREPARE TO SHIFT 40 PLACES
Y,B=39 " MINUS REQUIRED NUMBER OF SHIFTS
YnB’”B
U.B-31,P " )

Y,8=31 ")
Y,RUAS(31) " ) SHIFT RIGHT

RUAS(B) LD

Ba=2047 " UNDERFLCW EXPCNENT

S+2048,pP " ROUND MANTISSA TAIL, NO CARRY?
N,830 " IN CASE OF CARRY, TalL :=
N,A+1,P " CARRY OVER TO MEAD., NO OVERFLOW?
N,RCA(1) " REPAIR OVERFLCW IN HEAD
N,B+1 " AND CORRECT BINARY EXPONENT
U,B=2047,P " EXPONENT CVERFLOW?Y
Y,FEGIANT
Y,GOTO(:ZERO) " THEN PRCVIDE LARGEST NUMBER

RUAS(12) " SHIFT MANTISSA TO POSITION

HEAD=A

AzB,Z " 1S EXPONENT ZgRO?

Y,AzQ " MAKE T «0 THEN

A'%14095 " REMOVE COPIES OF SIGN BIT

RCA(12) " SHIFT EXPONENT INTO PLACE

At+"HEAD " CCLLATE EXPONENT w!ITH HEAD OF MANTISSA

Fap " PUT THE RESULT IN F

BBMS iGN " SIGN OF THE MANTISSp

B=65,2 " s IT MINUS?

Y,FanF " THEN COMPLEMENT F

F+0 " NORMAL IZE F

BEBSAFE " RESTORE TFE STACK POINTER

VALUE OF CONSTANTS®F " STCRE RESULT FOR ERROR MESS.

GOTOR(MC([~1))

SUBC(INXTSYM)

A=S
UpS'qu
N,GOTO{MC[=11)
U,5=65,2
NIA'64JZ
YsGOTO(MCI=1))
U,S-BS.Z
Y:ARY
Y, PTrA
Y,GOTO(!SIEVE)
UnS'Bg,Z
Y, GOTO( I XPONT)
U;§=123,2
N, GOTO(ISER)

SUBC(INXTSYM)

U,S-123.Z

N,GOTO(:SIEVE[L])

L}

Ex1T READ

GET A SYMEBEOL

MAKE 5 COPyYy IN A

1S SYMBCL A NCN=DI1GIT?

RETURN wiITH DIG!T, CONDITION = NO
I§ IT MINUS SIGN?

OR PLUS 8§I1GN?

RETURN WITH Si1GN, CONDITION = vES
IS IT DECIMAL POQINT?

NOTE OCCURENCE OF POINT

AND GET NEXT gsYMBOL

1§ IT 17

GO TO PROCESS THE EXPONENT

1s {T A SPACE®

THEN 1T CAN ONLY .BE A SEPARATOR
GET 8SYMBOL WHICH POLLCWS THE 8$pACE
1S I'T ALSC A 8SPACE?

THEN GO FIND .QUT WHAT 1T 1S
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SEPEX: §332767,P 4 SEPARATCR INDICATION IN S, CONDITION = YES
GOTO(MC[=1)) " RETURN wiTH SEPARATOR
SEP: U,8=120,2 " |S THE SEPARATOR AN APOSTROPHE?
N,GOTO(!SEPEX) * |F NOT, AN CRDINARY SEPARATOR
CLEAN? SUBC(INXTSYM) " NeXT SYFBOL
$«420,2 " |§ IT APOSTROPHE?
N, GOTO(:CLEAN) " |F NOT, PLUSH iT :QUT
GOTO(ISEPEX) “ END OF COMMENT BETWEEN APOSTROPHES
XPONT B=1 " REMOVE THE UNUSED L INK
-SBCNT, 2
Y,A8Y,E " NO DIGITS N THE MANTISSA?
¥, TAlL=A " THEN THE MANTISSA 18 1
SUBC(!SIEVE) " NEXT SYMBCL
N, JUMP(3) * HANDLE FIRST BIGIT OF EXPONENT
V,8=32767,2 " |5 THE NON=D!G!IT A SERPARATOR?
N,ESIGN=S " THEN STCRE S!GN OF EXPONENT
JUMP ( =8) " AND GET NEXT SYMBOL
DEXP=S " STORE EXPCNENT
SUBC(:SI1EVE) " GET NEXT SYMBCL
¥,60T0( :WORK) " NON=DIGIT, SO END OF EXPONENT
SEDEXP
MULAS(10) " PROCESS THE NEW DIGIT
U,5=999,P " |S§ THE EXPONENT HUGE?
Y,5%1000 " THEN 4000 1S 216G ENOUGH
JUMP (=8) " REPEAT
NXTSYM: t8KiptY
TAPE: GOTO(INXTTAPESL)

TEND' READ
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1

" QUTPUT CONVERSIGN ROUTINES

PARAMI

STORE:

SPILLY

Fix:
FlXqy3

TBEGIN' PARAM

Div,
SHRTC

| ZERO

» STORE,

29

SPiLL, FLC2, TEN, LAST, CONV,

MUL, MULT, AR, RU, GPONE, DIiGITS,

T, RET,

3, FikbL

NDBTP, STSP, STZ, I|ZERO,

" ASSUMED TO BE DECLARED GLOBALLY ARE: Fix, Flixg,

FLLOL, GEN, PUNCH, FixP, ABSFIXP, FLoOP, PO
" ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:

Np, TEMP, aBS, NN, MM, DEXP, SIxMIL,

0, BSAFE, BEXP, CBASE, :MHEAD, TA!L, TENPOW,

" FLO,

0 xx' R
" FIXFL
" SCALE
" FLEXH

XX uF
PamMC{=~2)
TEMP=F
FeMCl=2])
SUBC( :RND)
Ss6
FaMC[=2]
SUBC{I{RND)
AsG

FaTEMP
MCeF

FaXX
GOTOR (L. INK)

MG=S
Fal
GOTOR(MC([=1])

Be=1

Az13

833

ABS=4
GOTO(:FLO2)

SUB(:PARAM)
XXeF
NNEA
MM=S
A+4i,P
Y,S%1,P
Y, A®S
YpA-ZnP
N, GOTO(:8PILL)
A'210P
Y,GOTO(:1SPILL)
s8i
SUBC { $CONV)
GOTOR(MCE=11)

» HALF,

SGNBIT, TENTH, NTAB, CCNT,

P, FLEXTS

PRESERVE F

TWO LINKS FROM THE STACK
SAVE THEM

SECOND PARAMETER

RCUND T

MF IN S

FIRST PARAMETER

RCUND 11T

NN IN A

TWO L INKS

RETURN THEM TO THE sTACK
THFIRD PARAMETER, XX, IN F
EXIT PARAN

STORE CHARACTER
INCRENENT STORE LOCATION
EXiT STCORE

REMOVE UNUSED L INK FROM STACK
NN 1= 13

MF =

SIGNED VERSION

PERFORM FLOATING CONVERSION

GET PARAMETERS IN A, §, AND F

STORE THE NUMBER TO BE CONVERTED
STORE NUMBER OF DIGITS BEFORE POINT
STORE NUMBER OF DIGITS AFTER POINT
NN 2 07

MM 2 07

MM+NN ¥ 097
MMeNN 2 2417
FIXFLEC INDICATOR

CCNVERT TWE NUMBER
EXIT FIX
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FLO:
FLO%:
FLOZ:

TEN:

LAST:

CONV:

1

SUB(:PARAM)
XXaF
COUNT=S
S=1,2

N,S-l:Z

NsS=1,2Z

N,GOTO(:SPILL)
MM=zA

U,A-13'P
A=(,E

Y;GOTO(:SPILL)
NNzS
SUBC( :CONV)
$813
MG{=1)=S
ARDEXP,P

YaS'iO

N,S=4]

N, AB=A,P
SUBC(:STORE)
S$3A
AmiS XMiIL[=1)
A+CQOUNT
MUL S (MA)

TENAS
DEXP=S
SzA
REPZ(ILAST)

Y»S88,2Z

Y,S8214
SUBC(:STORE)
S3DEXP
GOTO(:TEN)
SUBC(1STORE)
X 3 )
SUBC(:STORE)
GOTOR(MC[=41)

FIXFLO=S
BSAFE=8
Faxx,pP
N,FI-F
AgwF
Se=A
RUS(15)
BEXP=aS
Ate*32767
At w?1=32767
S8uG
FeiCBASE[1l]
NORAS
B=52
BEXP=-B
HEAD=A
Av=(
DEXP=A
Bsi0

GET PARAMETERS

IN Al s.

AND

F

30

STORE THE NUMBER TO BE CONVERTED
STORE NUMBER CF EXPONENT DIGITS

WAS IT ONE?
OR TwWC7
OR .THREE?

IF NONE OF THESE,
STORE NUMBER OF FRACTION DIGITS

Mr > 137
OR MM < 1 7
THEN ERROR

THEN ERROR

NUMBER OF DI|GITS BEFQRE POINT :=2 0
CONVERT FRACTIQON PART OF NUMBER

»
STORE 1» OVER SPACE
1S DECIMAL EXPONENT POSITIVE?

+

ABS(DEXP),

CONDITION = YES

STORE SI1GN OF EXPONENT

MULT!PLY ‘DEXP BY ,

MULT .Y TEN

" STORE FRACTION

10 '01' OR

EXPONENT DIGIT TO S

COUNT DOWN
LEADI!NG ZERQ?

THEN REPLACE IT BY A& SpacCE
STORE SPACE OR DI!GIT
RESTORE FRACTION TO S

NEXT DIGIT

STORE LAST DIGIT
SPACE

STORE PINAL SPACE

ExIT FLG

STORE FiX/FL0

INDICATOR

PRESERVE STACK POINTER

ABSOLUTE VALUE OF NUMBER IN

BINARY EXPONENT

MINUS MANTISSA

I'N

$

IN A8
INITLALIZE STORE
NORMAL I ZE MANT|8SA

F

.001

BIN EXP WHEN A,S SEEN AS FRACTION

INITLALIZE DECIMAL EXPONENT
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Dlv:

MUL $

MULT

AHZ

BEXP-A,P
N, ASBEXP
N,GOTO( :MULT)
DExP-B
ABHEAD

U.A’TENPOWIB'].] pP

N,RUAS (1)

DIVAS(TENPOW[B=1])

HEAD=S

DIVA(TENPOW(B=11])

AS=SCALE[B=1]
NsA+d
GOTO(:D1V)

A+SCALE([B=1]
BEXP=A
DEXP+B

MULS(TENPOWI[B=~11)

SIHEAD

MULAS(TENPOW[B=1])

LCAS(1),P
Y,RCAS(1)

HEAD=A

ARBEXP
NyA=}i

UsA+SCALE(B=1),P

N, GOTO( t MUL)
Bei.P

Y,GOTO(tMULT)
BE=A

U' 8-3' Z

N, GOTO( : AH)
TAIL=S
MULS (TENPOW)
s=HEAD
MULAS(TENPCW)
LCAS(1),E

Y,BR]

Yp DEXP"'B

N,SBTAIL

N, ABHEAD

N,RUAS(B)
HEAD==A
ThiLs=8
S8l
S=DEXP
DEXP=S
BeF 1 XFL.O, 2

Y)58=0
S4+MM, P
M{01=$§
Mf{41=8
ABHALF
§up

N, JUMP(6)

"

31
UPDATE BEXP, STiLL MORE DIVIDING TO DO?

ENTER MULTIPLICATION LOOP
UPDATE DEXP

CAN WE DIVIDE WITHOUT OVERFLOW?
PRESHIFT FOR DiVIS|{ON

DIVIDE BY POWER OF TEN

STORE MORE SiGNIFICANT HALF OF RESULT
DIVIDE FOR LESS SIGNIF{CANT HALF
CCRRESPONDING BINARY SCALING FACTOR
CCRRECT FOR PRESHIFT

REPEAT

UPDATE BEXP WITH BINARY SCALING FACTOR

UPDATE DEXP
MULT .Y PQWER OF TEN

CCMPLETE '‘DOUBLE PRECIS|ON MULT
NCRMALIZE, WAS |T ALREADY NORMALIZED?
THEN RESTORE 1T AS 1T waAS

BINARY EXPONENT
CCRRECT FOR NORMALIZING SHIFT

DCNE %ITH MULTIPLYING?

REMAINS OF BINARY EXPONENT
'S IT POSSIBLE TO MULT BY 10/167

MULT .eY TEN

FINISKE DOUBLE PRECISION MULT
MULT 8Y TwO, wAS THAT T0OO MUCH?

UPDATE DEXP

NCRMAL I1ZE DECIMAL MANT|8SA
STORE POS|TIVE
DECIMAL MANTISSA

ZERO 1S NOW =0
STORE DEXP wiTH CORRECT SIGN
FLO?

DEXP+¥M

STORE IN TWO
CCUNTER LECCATIONS
AS 312 .5

FCR RCUNDING
AvOiD DIVISIONS
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RU? . RUAS (4) o)

DIVAS(TENPOW) ")

TEMP=S ") .5 #» 10 4 (-DEXP = MM)

DIVA(TENPOW) "o

ABTEMP ")

REPOP(:RU) ")

S+TAIL,P " RCUND THE TAIL, NO CARRY?
N,ST«'SGNBIT * REMCVE THE OVERFLOWN BT
NyA®q " AND CARRY IT CVER TO MEAD

A+HEAD,P * RCUND HMEAD, NO OVERFLOW?
N,ABq
N,DEXP+A " GORRECT DECIMAL EXPONENT FOR OVERFLOW
N,M{1]+B " CCRRECT COUNTER IF FIX
N, AZTENTH " MANTISSA IS
N,SETENTHI{1) " .1 IN CASE QOF OVERFLOW

HEAD=A " STORE ROQUNDED

TAIL=S " MANTIS8A

ssDExp

B=2BSAFE # RESTORE STACK POINTER
U,SsF I XFL.0,2 " FLO?

N, JUMP(7)
ABCOUNT " NUMBER OF EXPONENT DiGITS
A+INTAB[=1]
U,S=MA,P " EXPONENT CVERFLOW?
N.Sl-S
N,S=MA,P " OR EXPONENT UNDERFLOW?
Y,GOTO(:SPILLI=1])) * HANDLE EXPONENT SPILL

GOTO(:SHRTCT) * SEORTCUT POR FLO

SeNN,P " DEXP~NN>(? .
Y,GOTO(:SPiLL{=1)) ™ OVERFLOW IN FiX

AsDExP,P
N,GOTO( INDBTP) " NC DiGITS BEFCRE THE POINT

M[Q)=-8,2 * NUMBER OF LEADING SPACES TO COUNTER

M{1)=A * NUMBER OF DIiGITS BEFORE THE POINT
Y, JUMP(3) " |F NO SPACES AT ALL

§214,P " SPACE, CONDITION ® YES

GPONE? SUBC(:STORE) * STORE SPACE

REPOP(:GPONE)

DIGITSS SBTAIL *o)

TENAS * )

TAIL=S “ ) CALCULATE

SsHEAD " ) AND

MULAS(10) ") STCRE

HEAD=S ) DIGITS

MG=A ")

Fel "o

REPLP(IDIGITS) ")

N,GOTO(:RET) " AFTER DIGITS AFTER THE POINT
SHRTCT! ABMM, Z
Y,GOTO(:RET) " DCNE IF NO DIGITS AFTER THE POINT

Miil=A " NUMBER OF D{GITS AFTER POINT TO COUNTER

s812

SUBC(ISTORE) " STORE DECIMAL POINT

GQTO(:DIGITS) w PCR DIGITS AFTER THE pOINT
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RET:

NDBTP?

STSP:

§TZ:

1ZEROS

| ZERO&:

sz14
SUBC(:!STORE)
CBASE=S
U,S=ABS, Z
Y,GOTOR(MC[=11])
A®;CBASE
U)S.MAIJ.JOZ
YoA#l
Y JUMP (=3)
SGXX{130P
Y,8=210
N,S=11
MAES
GOTOR(MC([=1]))

M{3)==A
ABMM, Z
Y,GOTO(:{ZERO)
SeNN, Z
Y, JUMP(5)
Mmi2l=s
Ss14
SUBC(:STORE)
REP2P(18TSP)
Y,GOTO(:IZEROJ)
AsM[1],P
N,;S30
N,HEAD=S
N'TA'L=S
N,GOTO( :SHRTCT)
SsDEXP, 2
¥Y,GOTO(:SHRTCT)

s812
SUBC{:STORE)
Su0
REPIE(:STZ)
GOTO(:DIGITS)
S=NN

S‘iop

Y,GOTO(:8TSP[=2])

s=0
SUBC(!STORE)
GOTO(:RET)

33

SPACE

FILL IN TRAILING SPACE
FILL IN LEADING SPACE
ABS VERSION?

EXIT CONV

INITHALIZE SEARCH FOR FIRST NON=SPACE

1S CHARACTER A SPACE?

THEN INCREMENT SEARCH POSIT!ION
AND REPEAT

IS THE NUMBER POSITIVE?

s

BTORE S$!GN OVER LAST LEADING SPACE
EXIT .CONV

NUMBER OF ZEROES AFTER THE POINT

NUMBER OF PLACES AFTER POINT, NONE?

PRODUCE AN INTEGER ZERO

NUMBER OF SPACES BEFORE THE POINT
IN CASE NC SPACES

STORE NUMBER CF SPACES |IN COUNTER
SPACE

STORE S$PACE

WHEEN BEING USED FOR INTEGER ZERO
SIGNIFICANT DIGITS AFTER POINT?

CREATE AN
ARTIFICIAL ZERO
AND CCNVERT T

DECIMAL POINT
STORE DECIMAL POINT OR DIGIT ZERO
DiGiIT ZERG

NN=1>017
PRODUCE NN=1 SPACES

STORE SINGLE DIGIT ZERO
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GEN:

Flll:

AsF P
N)AE=F
A'ﬁ'-32767,2
A®13
Y,Sa(
N,S83
ABS=A
N,SUBC(:FLO1)
N,GOTOR(MC[~1])
SUBC(:FIX1)
sxé
M[{0])=S
s»id
SUBC(:8TORE)
REPOP(:FILL)
GOTOR(MCI=-11])

TEND

34

ABSOLUTE VALUE OF HEAD OF F IN
IS NUWBER INTEGER?

NNtz 18 ‘

MV 13 0 POR Fix

‘M 1= 3 FOR FLO

SIGNED VERS|ON

PERFORM FLOATING CONVERSION
AND EXIT .GEN

PERFORM INTEGER CONVERSION

81X SPACES EXTRA AFTER INTEGER
COUNTER LCCATION

SPACE

STORE SPACE

EXIT .GEN

OQUTPUT CONVERS|ON ROUT|NES

A



100470 - 1 35
" DRUM SECTION

*BEGIN! HERE, DRAR, DRSS, ATT wORD, LAST TuURN, DRBUSY, DROK,
DRNBK, DRMES, WAMES, HCK DR, DRSTART1, DRUM, DRNOK

" ASSUMED TO BE DECLARED GLOBALLY .ARE:
" DREF, ACTIVE, INITOR, ATTENT|ON, DRSTART, READCOMP,
* ENDTRANS, PROCESS6, WA INTRPT

" ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:

" DR, INTAB, BRUSH, SGNBIT, D18, D18M1, RESTORE, HOK.

"  CTYPE, WASTE TIME, PROCESS0, PRQCESS], PROCESS?2,

" PROCESS3, PROCESS4, PROCESSS, PROCESS?7, PROCESSS,

"  PRQCESS9, PROCESS10, PROCESSil, 'PROCESS1i2, PROCESS1S,

" PROCESS14, PROCESS1Y5, PRESENCE, .COMPDI|R, BEGIN OF COMPILER,
"  LENGTH OF COMPILER

HERE :
INTAB[8+:DR) IDRUM
Mm{64+(4#:DR) ]} DRAR:
HERE[O]: tSKiP? 1
DRSS - 0
TSKIPY 3
ATT WORD: TSKiIPY ¢
LAST TURN} 'SKipPY 14
DRBUSY: 'SKIPY 4
DROK & 'SKiPY 3
DREF ¢ 'SKIPY § -
ACTIVE: 'SKIPY 16
DRNBK ¢ ‘02 10 44 22 0! # CR NL BLKLT D
12 34 07 04 0 "R UM BP
‘06 23 36 77 0° " N B K END
DRMES ¢ 02 10 44 22 0 " CR NL BLKLT D
t12 34 07 04 0 "R UM EP
'15 30 12 14 0° "P AR
‘gL 25 77 00 O " P Y END
WAMES ¢ '02 10 44 31 0 " CR NL BLKLT W
12 03 06 13 0 " RONGSG
04 30 22 22 0 " §P AP D
'12 20 24 24 0! “"REGS S

'77 00 00 00 O * END
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{NITDR: s = 0 -
ATT WORD = § " NC REGUESTS FOR TRANSPORT
LAST TURN = S
DRBUSY = -~ B " DRUM CHANNE| FREE
DREF(1) = B " NC SPECIAL TRANSPORT
ACTIVE{7] =~ B " NC RECOVER
ACTIVE[8] = =~ B " NC DUNP
DROK = B " DRUM CK
HOK DR G = (7000 040 000'+:DR)
SUBCD (!BRUSH) " RESET DRUWN
S = !DRSS
DRAR(O) = § " LABEL
GOTOR (MC[=11) " EXIT INITDR
ATTENTION? S '+! ATT WORD
ATT WORD = 8, 2 " NC ACTIVE PROCESSES ?
N, A = DRBUSY, P " QR DRYM GHANNEL OCCUPIED 7
¥, GOTOR (MC[=11)
DRBUSY & - B " SAVE STACK POINTER
B = LAST TURN .
RCS (B+1), P
Ns S '+' SGNBIT " CLEAR SIGN BIT
NORS , u )
S = LAST TURN ")
S = 1MC[1), Z " ) FINE NEXT VICTIM
N, & + 0, P ")
N, § » 27 ")
LAST TURN = S
B = = DRBUSY * RESTORE STACK POINTER
JUMP (8) " SwWiTCr OVER PROCESS NUMBER

GOTO (:PROCESSO)
GOTO (:PROCESS1)
GOTO (:PROCESS2)
GOTO (:PROCESS3J)
GOTO (:PROCESS4)
GOTO (:PROCESSS)
GOTO (:PROCESSS)
GOTO (:PROCESS7)
GOTO (:PROCESSS)
GOTO (:PROCESSY)
GOTO (:PROCESS10)
GOTO (:PROGESS1l)
GOTO (:PROCESS12)
GOTO (:PROCESSL)
GOTO (:PROCESS14)
GOTO (:PROGESS1S)

" |T 1S UNDERSTOOD THAT EacH PROCESS, ACTIVATED IN THIS wAY, SHALL
" END WITH THE FOLLOWING INSTRUCTIONS!

" SUBC (:{DRSTART) v START TRANSPORT
o GOTOR (MC(=11) " EXIT PROCESSI
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ORSTART? DRSS (1} A

DRSS[2])
DRSS[3}
A = M[B-1]
DRBUSY = A
DRAR{1] = B
A =z D18
DRAR[2] = A

S
G

DRSTARTY:

('760 070 000'+:DR)
GOTOR (MC[=1])

DRUN ! (1660 071 000'+:DR)

S = DRss(-1],
N, GOTO (:DRNOK)

DROK = B

A = DRBUSY

DRBUSY = = A

SUBC (:MA[1])

GOTO (:RESTORE)

37

DRUM® ADDRESS

CCRE ADDRESS

BUFFER LENGTH

L I NK

DRUM CMANNEL CCCUPIED
iNTERRUPT COUNTER = ¢

ACTION COUNTER = 1

START DRUM TRANSPORT
EX!T PRSTART

REMOVE INTERRUPT $SIGNAL
oK ? .

DrRUNV CK
DRUM CHANNEL FREE AGAIN

REPORT COMPLETION OF TRANSPORT
EX!T DRUM

" 1T IS UNDERSTOOD THAT EACH REPORT OF COMPLETION SHALL END WITH

" THE FOLLOWING INSTRUCTION:

" GOTO (:ATTENTICON)

DRNCK "BEGIN?
- S =2 -« 8§, P
Ns SUBC (D18M1)
U, § ' 015, Z
N, JUMP (7)
S = DROK, R
Y, SUBC (:CTYPE)
SDRNBK
DROK 2 = B
TRY AGAINGS

U, & et 40960 Z

Y, SUBC (:CTYPE)
tDRMES

Y: SUBC (D18Mmj1)

Uy, § "&' B192, Z

N, SUBC (D18M1)

GOTO (:TRY AGAN)

'END?  DRNOK

TRY AGA!IN

SUBC (!HOK DR)
SUBC (:DRSTARTY1)
GOTO (:RESTORE)

- COUNYING ERROR ?
GIVE P !
NEeK 7 i

FIRST OCCURRENCE ?
TYPE “DRUM NBK*"

NCTE ECCURRENCE

RESET DRUN

START DRUM TRANSPORT ANEW
Ex!T BRNOK ,

PARITY ERROR 7

TYPE "DRUM PARITY"

GIVE LP
TIMING ERROR ?
GIVE (P
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" DRUM s
REAC COMPpP:

REALC NEwWCCMP:

PROCESS6:

» AFTER COMPLETION OF THE TRANSPORT, CONTROL
INSTRUCTIONS:

" TRE NEXY

N
N,
N
N
Ny

Y,

A =

DREFi 4]

A
F =
S =

S = PRESENCE, P

GOTOR(MC[=11)

A = DRFICORIMBEG

§ = {RUN SYST
COMPD IR

38

" FIRST WwORD ON DRuUM
" FIRST WORD iN CORE
¥ CORE TODR ORDR TGO CORE

LENGTH OF COMPILER

DRTRAPABEG
BEGIN OF UP
S + COMPDIR
6 =
SUBGC(:TRANSPORT)
A=z0
COMPDIR = A
GOTOR(MC[~1))

4096

8 &
G =
SUBC(:TRANSPORT)
A =
$ =

-A.P
DREF[4])
IMA

DREF (2]

DREF{2) + A
PLUSA (DREFI[31])

A =

MG

SUBC (:DRSTART)
GOTOR (MC[=1])

A = DREF(4), P
ACTIVEI[6]) 3 A
S = 0

A = DREF

S = MA

MA =2 = §
DREF(41] =2 =» §

S =

64

GOTO (SATTENTION)

32 K

LENGTH oOF UP 32 K

"IF NOT gXPLICIT SAa1ID
"NEVER MORE CORE
"TQ DRUM

MAX IMUM TRANSPORT LENGTH
£ JOB LENGTH 7

NUMBER OF WORDS
FIRST WORD IN CORE
INCREMENT
INCREVENT

FIRST WORD ON DRUM
START TRANSPORT

IS GIVEN TC

TRANSPORT Tg BE CONTINUED ?
CONT INUE ACTIVITY
ALLOY

REFERENCE TQ THE ARRAY
FCREID WRONG ADDRESS INTERRUPTS
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WA INTRPT

END RECDU:

TRANSPORTS

ENDTRANS;

tEND

N,y

A '+' DREF([1), 2

B = BEGIN OF STACK

SUBC(:CTYPE)
tWAMES

A e M[22)

A s D1BM1
PRESENCE = - A
*760 061 000
GOTO(:FINISL)
'760 060 000
A= 1

mM{22] = A

SUBC(IWASTE TIME)

A = DREF(1]
GOTOR{M[22))

A = ACTIVE[8], P
A = ACTIVE[7), P
JUMP (=3)
GOTOR(MC[=1))

DREF{3] = A
DREF[2) = §
DREF[4] = G

A = ! PRESENCE
DREF[0] = A
PRESENCE = = A
'660 060 000
DREF{1) = = A
ACTIVE[6] = B
S = 64
SUBC(IATTENTION)
760 060 000°
A = DREF[1), P
A = MA
GOTOR(MC[~11)

39
"INTERRYPT ADMI|SSABLE
“TYPE WRONG ADDRESS
LI NK

"ALLOW WRONG ADDRESS INTERRUPTS
"TRYTO START ANOTHER JOB

"ALLOW 110 INTERRUPTS
"DECREMENT L INK

“TRY AGAIN

"DUMP READY
WRECOVER READY

"FIRST WORD ON DRuUM
"FIRST WORD IN CORE
"TRANSPORT LENGTH

WPREVENT INTERRUPTS
"ALLOW WRONG ADDRESS INTERRUPTS
"NOTE ACTIVITY OF PROCESS 6

"ASK FOR TRANSPORT
"ALLOW INTERRUPTS AGAIN
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PROCESS9:

PROCESS10:
PROCESS11:
PROCESS12:
PROCESS13:
PROCESS14:
PROCESS15:

SuBC (D18my)

" GIVE \ P

40
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v READER SECTION

'BEGIN!

HERE !
INTAB[(8+:RE}:
M{64+(4%:RE) ¢

HERE{O]:
188

|CHECK
READY:
I1POS
CRBUNOF 4
CRBUNOE4;
QUEL4?
DRBUNOF 4 ;
DRBUNODE4:
DRROOM4:
QUEUS:
CRBUNOF5;
CRBUNDES:
ITEL:
REPOS:

| BUNOF 3

1 BUNOE:
1BUSY:
DONE ¢
DFDSGN:
TRNSGN?

HERE, 1AR, 1SS, READY, 1P0S, CRBUNOF4,CRBUNOEY ,

QUEU4,

DRBUNOF4, DRBUNCE4, DRROOM4, QUEUS, CRBUNOFS.

CRBUNOES, ITEL, REPOS, ![BUNOF, IBUNOE, 1B8USY, DONE.
DFDSGN, TRNSGN, CRBUF41, CRBLF42, CRBUF51, CRBUFS52,

tBUF1,

|

BUF2, IMES, REMES, ANALYZE, INQUIRE, waIT,

FROM DRUM, START OUT, DR TC CR, CR TC DR, TO DRUM,
START IN, ISTART, ISTARTZ, ISTART4, READER, INOK,
CONTRACT, CONTRACT2

ASSUMED
ICHECK,
ENSTART

ASSUMED
INTAB,

RE,

TO BE DECLARED GLOBALLY ARE: :
INITRE, REHEP, ISKiP, PRCCESS4, PROCESSS,

TO BE DECLARED AND DEFINED GLOBALLY ARE!

41

IBULEN, BFL, DREEG4, DREND4, MAX4, ACTIVE,

ITIM, BRUSH, ERRORM, ENDRUN, ANEW, CTYPE, WASTE TIME,
ATTENTION, DRSTART, D18, D18K1, RESTORE, HOK

‘READER
AR

'SKiP?

'SKIpY

'SKIpY
TSKIP!
'SKIP?
'SKIP?
TSKIP?
TSKIP?
1SKIP?
"SKIP?
'SKIR?
'SKIP!
'sKip?
'SKIP?
'SKIP?
1SKIP!
"SKIP?
"SKIP?
TSKIP!
'sKip?
'SK1R?
VSKIPQ

P BB B RS AN R RS (S R PR A PR P AR KL R B O
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{CRBUF42
CRBLF41: "SKIP' :IBULEN

‘CRBUF 41
CRBLF42: 'SKiP?Y I1BULEN

tCRBUFS52
CRBUFS51: 'SKiP' 1 1BULEN

! CRBUFSY
CRBUFS52: 'SKIP? :IBULEN

P1BUF2

|BUFL: TSKIP!' (:BFL+1)
tiBUFY

18UF2} 'SKIRY (:BFL+1)

IMES ¢ '02 10 44 12 0 " CR NL BLKLT R
v20 30 22 20 0O " EADE
'12 04 06 23 0! "R SP NGB
'36 77 00 00 Q' ¥ K END

REMES ‘02 10 44 14 0 " GR NL BLKLT |
06 1% 34 01 0O "NPUT
‘04 04 30 15 0° " SP T AP
'20 77 00 00 0* " E END
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INITRE?

LOOPL

LOOP2:

LO0P33

Ny

N,

'BEGINY LOOPL, LOOP2,
DONE =z B "
IBUSY = = 8§ "

DFDSGN = - B
TRNSGN = - B

A = DRBEGY
DRBUNOF4 = A
DRBUNOE4 = A

A = MAX4
DRROOM4 = A

A = 0

QUEU4 = A

QUEUS = A
ACTIVE[4]) 3 ~ B
ACTIVE[S) a = B
S = (CRBUF41
CRBUNDE4 = §
CRBUNOF4 = §

A 3 MS[=1}, P
MS{=1] & - A
SUBC (:FROM DRUM)
S. = CRBUNOE4

S = JCRBUF41, 2
GOTO (:LOOPL)

S = ICRBUFS51
CRBUNOES = 8§
CRBUNOFS = §
REPOS =2 §

Ms = B

A = MS[=1]), P
MS[{=1] B = A

S = MB[(=]l])

S = CRBUNOES, Z
GOTO (:LOOP2)

S = (2568;(TIM)
ITEL = §

S =2 {I1BUFY

1 BUNOCE = §
|BUNOF = §

A & MS[wi}, P
MS[(=l] 2 - A

S 2 = M5({=1)

S = |BUNQE, Z
GOTO (:L.OOPJ)

G = ('000 040 000°'+:RE)

SUBCD (!BRUSBH)
§ = 188§
tAR[0] = &
GOTO (:ISTART)

YEND' INITRE

#

L.COP3

NC TARE IN TAPE READER
READER [INACTIVE

) NO

) MESSAGES

} SELECT FIRST
) DRUFM PAGE

DRUM EMPTY

NO GUEUES OF BUFFERS
WAITING FOR TRANSPORT

NG ACTIVE
PROCESSES

At i

) SELECT FIRST

) CORE BUFFER

) ASSURE PRESENCE

) OF BUFFER

ASK FCR TRANSPORT

SELECT NEXT BUFFER
CYCLE CLOSED ?

) SELECT FIRST

) SECCNDARY BUFFER
INITIALIZE REPOS

NC MESBAGE IN BUFFER’
) ASSURE PRESENCE

) OF BUFFER

SELECT NEXT BUFFER
CYCLE CLOSED 7

INITIALIZE ITEL

) SELECT FIiRST

1 PRIMARY BUFFER

) ASSURE ABSENCE

) OF BUFFER

SELECT NEXT BUFFER
CYCLE CLOSED 7

RESET TAPRE READER

FIRST LABEL
START READER
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REHEPS

REMEPL: .

ANALYZE:

INQUIRE !

Yo
N

Yo
Y

Yo
Yo

TBEGIN' REHEPYL

S = READY, P

SUBC (tANALYZE)

A = POS

RUAS (2)

A= MA[1)

RUS (24), 2

S s i .

JUMP (8)

RUA (9)

RUA " (9)

660 060 000°

IPOS + §

A 'ar 256, 2

A 'x' 285

ICHECK + A

S = !MA

GOTOR (MC[~=11)

MC = A

SUBCD (:FROM DRUM)
A = MC[«1], P
GOTO (:REHEPY)
YEND? REHEP
SUBC (! INQUIRE)
READY a B

GOTOR (MC[=11)
A 2 998

SUBC (IERRORM)
GOTO (:{END RUN)

S = CRBUNOE4
A = MB(wl], P
SUBC (ivaIT)
A= MS, P
ATLMSGN = A
LCA (4)

ANEW = A

GOTO (MCl-1))

ALL Ok 7
ELSE ANALYZE
PCSITION IN BUFFER

SEPARATE WORD ADDRESS

TAKE BUFFER WGRD

SFIFT INDICATION
INCRENMENT FQR |POS
SHIFT OUT

SHIFT OQUT

PREVENT INTERRUPTS
INCREMENT 1P0OS

STILL MORE CHAR,

IN BUFFER

CLEAN AWAY EXTRANEOUS BiITS

ADD TC SUMCHECK
CCPY CHARACTER

EXIT REMEP

SAVE .CMARACTER

ASK FCR REFILL

RESTORE CHARACTER, COND YES

EXIT REHEP

INPUT CONTINUED ?
THEN aLL .0K
REPORT END OF
SELECT BUFFER
PRESENT ?

WAIT FOR .ARRIVAL
INPUT CONTINUED ?

RECENT VALUE CF A/T AND L/M

SAVE WESSAGE
EXIT INQUIRE

IN 8

INPUT ~
SWITCH OVER TO NEXT PROGRAM

?

44
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WAIT:

I18KiP:S

FROv¥ DRUM:

START OQUT!

Yo

N,

- DONE) P
ACTIVE[5], P
ACTIVE[4), P
MS[-l], P
cD (1CTYPE)
'REMES
S = CRBUNOE4
A = MS[-I], P
GOTOR (MC[=1])
SUBC (!WASTE TIME)
JUMP (=5)

A
A
A
A
S

o 84 8 8

U

SUBC (! INQUIRE)
SUBCD (:FROM DRUM)
GOTOR (MC[=1])
GO0TO (:ISKIP)

S = CRBUNOES4

A = MS[{=-1)
MS{=1] = - A
CRBUNOE4 = A

LUA (2)

IPOS = A

READY = = A

A s i

QUEU4 + A

A =3 ACTIVE(4], P
A = DRROOM4

A = ;MAX4, 2
GOTOR (MC[=11)
ACTIVE[4) = B

S = 16

GOTO (:ATTENTION)

READER ACTIVE ?
v TRANSPQRT TC DRUM

v TRANSPORT FROM DRUM 27

~» ARR!IVED ?
TYRPE MINPYT TAPE®

SELECT BUFFER
PRESEMNT YET ?
EXIT wAIT

WAIT FOR A WHILE
AND TRY AGAIN

INPUT CONTINVED 7

ASK FCR NEXT BUFFER
END OF INRUT

CCNTINUE IsKIP

SELECT BUFFER

) BUFFER NOT

) PRESENT

SELECT NEXT BUFFER

INITLALIZE IPCS

STILL ANALYSIS REQUIRED

) ONE BUFFER MORE
Y} IN GQUEVE
TRANSPORT ACTIVE ?

v NO .BUFFER IN STOCK 7
T-EN POSTPONE TRANSPORT

NCTE ACTIVITY

ACTIVATE TRANSPORT

?
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PROCESS4:
DR 70 CR:

U,

DRBUNOEA4
{1BULEN
ODREND4, 2
DRBEG4
UNQE4 = A
CRBUNOF4
F = {1BULEN
SUBC (:DRSTART)
GOTOR (MC[=11])

R

LI < IR I ]

A
A
A
A
D
S

46

)
) DETERMINE

) FIRST QCCUPIED PLACE
) OF CRUM

)

FIRST WORD IN CORE
NUMBER OF WQRDS
START TRANSPORT
EXIT CR T0 ¢R

Y AFTER COMPLET10& OF THE TRANSPORT, CONTROL 1S GIVEN TOQ
INSTRUCTIONS ¢

THEE NEXT

N,
N,

Y
Y,
L

A = ACTIVE[S], P
A = QUEUS, Z
SUBC (:START (N)
S = CRBUNOF4

A 2 M8{=1]
MS{=1] & - A
CRBUNOF4 = = A

S = 1

QUEU4 - S, Z
PLUSS (DRROOM4)
S =~ I1MAX4, 2
ACTIVE(4) = = B
S s 16

§ = 0

GOTQ (SATTENTION)

REVERSE TRANSPORT ACTIVE ?

OR NO REQUESTS FOR TRANSPORT ?
ACTIVATE :REVERSE PROCESS
SELECT BUFFER

BUFFER PRESENT AGAIN
SELECT NEXT BUFFER

QUEUE SHORTER, EMPTY NoW ?
MORE FREE SPACE ON DRUM
DRU¥ EMPTY ?

NCTE INACTIVITY

CANCEL ATTENTION

CONTINUE ATTENTION
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PROCESSS:
¢R TO DR: A = DRBUNOF4 ")
A + TIBULEN " ) DETERMINE
U, A ~ DREND4, 2 " ) FIRST FREE PLACE
Y, A = DRBEGY " ) OF DRUM
DRBUNOF4 = A ")
S 3 CRBUNOES " FIRST WORD IN CORE
S + D18 " CORE TO DRUM :NDI!CATION
F = :IBULEN " NUMBER OF WORDS
SUBC (:DRSTART) " START TRANSPORT
GOTOR (MCl=1]) v EXIT ¢R TO DR

" AFTER COMPLETION OF THE TRANSPORT, CONTROL IS GIVEN TC
“ THE NEXT iNSTRUCTIONS: ‘

A = ACTIVE([4]), P " REVERSE TRANSPORT ACTIVE ?

N, A = QUEU4, Z " OR NO REQUESTS FOR TRANSPORT ?
N, SUBC (:START OUT) " ACTIVATE REVERSE PROCESS
S = CRBUNOES " SELECT BUFFER
A = M8{=1]
MSl=1) = - A " BUFFER PRESENT AGAIN
CRBUNOES = = A " SELECT NEXT BUFFER
S = i
QUEUS - 8§, 2Z " QUEU SHORTER. EMPTY NOW ?
MINS (DRROQOM4) " LLESS PREE SPACE ON DRUM
N, S = IMS, 2 " DRUM SPACE EXMAUSTED ?
Y, ACTIVE(S5] 3 - B " NCTE INACTIVITY
Yy S = 32 " CANCEL ATTENTION
N, S = 0 " CONTINUE .ATTENTION
SUBC (!ATTENTION)
A 3 TRNSGN, P " MESSAGE WAITING FOR TRANSPORT 7
S = CRABUNOFS * SELECT BUFFER
¥, MS 8 =» A n PUT MESSAGE INTO T
Y, TRNSGN 8 = A " EXTINGUISH SIGNAL
Y, GOTO (i!TO DRUM) " ASK FCR TRANSPQRT
A =2 DONE, P " DCNE wW!TH TAPE 2
Y, GOTO (:ISTART) " ASK FCR A NEW ONE
A = IBUNOE
A = MA[=1], P " OINPUT WAITING FOR TRANSPORT 7
N, GOTOR (MC[=11) " EXIT CRUM INTERRUPT
SUBC (:CONTRACT)
A 3 |BUNOE
A 3 MA[=1), P " MCRE INPUT WAI!TING FOR TRANSPORT 7

Y, JUMP (=4)
GOTO (! ISTART) " ASK FCR MCRE INPUT
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TO CRUMS

START IN:
I8TART:

18TARTZ:

ISTART4:

1START12:
ISTART13:

READER:

Ne
Y

Y,

N,

Na

A\
Yo
Yy
Yo
Y

Ns

S = CRBUNOFS

A =z M§{=1]
MS{=1] 2 = A
CRBUNOFS = A
REPOS 3 A

A = (256%;1TIM)
ITEL = A

A = 1

QUEUS + A

A = ACTIVE(B)}, P
A =2 DRROOMS, Z
GOTOR (MC[=11))
ACTIVEIB] = B

s = 32

GOTO ({ATTENTICN)

'"BEGINY ISTART12,

A = |BUSY, P
GOTOR (MC[-=11)
A = DONE’ P

A 3 ISTARTL3

A s ISTART12

48
" SELECT SECONDARY BUFFER

" BUFFER NOT PRESENT
" SELECT NEXT BUFFER
" IN[TIALIZE REPOS

" OIN|TIALIZE ITEL

" ONE BUFFER MORE (N QUEUE
" TRANSPORT ACTiVE ?

" OR DRUM SPACE EXHAUSTED ?
" PCSTPENE TRANSPORT

" NCTE BCTIVITY

“ ASK FCR TRANSPORT

ISTART13
" READER IN ACTION 7
" REQUEST FOR A NEW TAPE ?

H )
" 3 FCRF¥ CODE WORD

A + |BUNOF ")

ISSf1] = A " STORE CODE WORD

A = D18

IAR{2) = A " ACTION GOUNTER =z
tARI1) = B " INTERRUPT COUNTER = 0
(1760 070 Q00*+:RE) " START READER

IBUSY = B " READER IN ACTION NOW

GOTOR (MC([=11)

" EXIT 18TART

(1301 000 000'#:BFL)

('001 000 000'+ 2)

'END® ISTART

('660 074 000'+:RE) * GLEAR INTERRUPT BIT

S = ) BUNOF " ) SAVE POSITION OF

G 3 1AR[3] ") LAST CHARACTER READ
MS = 6 ") IN TOP OF BUFFER
1BUSY 8 = B " READER IMACTIVE

A = 1AR[0), P
GOTO (! INCK)

A = DONE, P
DONE =2 =» 8

A 3 ATLMSGN1
ATLMSGNZ = A
SUBC (:I1START2)
GOTO (:RESTORE)
A s = ME[al]
MS{=1] & A

| BUNOF = A

S = Ma[~1), P
SUBC (:ISTARTS)
SUBC (:CONTRACT)
GOTO (:RESTORE)

"
"
"
H
L

it

" 0K ?

FiRST INTERRUPT AFTER EOT ?
NCTE PRESENCE OF NEW TAPE
FIX vaALUE OF

A/T AND L/M SIGNALS

START READER FOR FIRST INFORMATION
EX1T READER

) BUFFER FILLED

) WITE INPUT

SELECT NEXT BUFFER

FILLED WITH INPYT ?

START READER AGAIN

Ex1T READER
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INOK ¢

CONTRACT:

CONTRACTYL

N,

Ys

RUA (18), Z

SUBC (ICTYPE)
$ IMES

syBC (d18M1)

A = DONE, P

MS 2 =« G

A = MS[=]1]

‘MS[=1) ® -~ A

IBUNOF ® = A

A = 11AR[1])

SUBC (:HOK)

SUBC (:ISTART2)
SUBC (:1CONTRACT)
GOTO (:RESTORE)

'*BEGIN' CONTRACT1

S = CRBUNOFS
A 2 MS§[=1), P
GOTOR (MC[=1))
G 3 |BUNOE

A = MG, P
A 8 « A

S = 256

ITEL & = 8§
ITEL = 8§, P
MA 4+ S

DONE = -~ B

B z REPOS

A 2 :BFL

S = MG[1)
LUS (9)

S + MG[2)
LCs (9

S + MG[3J)
MCli] = 8

F + 3

A = 312

GOTO (3CONTRACTY)

REPOS =2 B

8 2 = DONE

A 2 |BUNOE

S a Ma[=1)
MA[=1] B = B
IBUNOE 8 §

S = ITEL, P
GOTOR (MC[=11)
G = CRBUNOFS

A = ATLMSGN2
MG 1 A

S + 2%6, 2

GOTO (:TO DRUM)
SUBC (:TO DRUM)
DONE = B

A = DFDSGN
DFDSGN = = B

49

NEK ?
TYPE "READER NBK"

GIVE P

FIRST INTERRUPT AFTER EOT ?
MARK LAST BUFFER

) BUFFER FILLED

} WITE INPUT

SELECT NEXT BUFFER

RESET TAPE READER
REJECT

ACCEPT

EXIT INOK

SELECY SECONDARY BUFFER
PRESENT ?

POSTPONE .CONTRACT ! ON
SELECT PRIMARY BUFFER

NCT LAST ‘PORTION OF TAPE ?

INDICATE SPECIAL CASE

MORE PLACE IN SECONDARY BUFFER ?
MARK LAST CHARACTER

SAVE STACK POINTER

PCSITION IN SECONDARY BUFEER
NUMBER OF WORDS

) STORE

THREE WORDS

OF PRIMARY .BUFFER

IN

ONE WORD

) OF SECONDARY BUFFER
ADVANCE

COUNT DOWN

-t

NEW POSITION IN SECONDARY BUFFER
RESTORE STACK POINTER
SELECT PRIMARY BUFFER

BUFFER EMPTY AGAIN

SELECT NEXT BUFFER

NORMAL CASE ?

Ex|T CONTRACT

SELECT SECONDARY BUFFER
PUT FIXED VALUE OF A/T AND L/M
IN TOP OF BUFFER

END OF TARE ?

ASK PCR TRANSPORT AND EXIT
ASK FOR TRANSPORT

DONE wiTH TAPE

TAKE DEFERRED S1GNAL
DELETE DEFERRED S1GNAL
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CONTRACT2:

ENSTART

TEND !

Ys

Ny

U,
N,
U,
Ns

TRNSGN = A, P

G = CRBUNOFS

S = MG(=1}, P
GOTOR (MC[=11)
MG = = A

TRNSGN & - A
GOTO (:TO DRUM)
"END' CONTRACT
S = DONE, P
DFDSGN = A

60TO (iRESTORE)
A te' TRNSGN, 2
JUMP (1)

A 's' D18, Z

SYBC (:CONTRACT2)

GOTO (:RESTORE)

50

MESSAGE WAITING 7

SELECT SECONDARY BUFFER
PRESENT ?

PCSTRCNE TRANSMISSI|ON

PUT MESSAGE INTO BUFFER
EXTINGUISH SIGNAL

ASK FCR TRANSPORT AND EXIT

IN BETWEEN TWC TAPES ?

PUT MESSAGE INTO DEFERRED S!GNAL
EXIT

ICENTIGCAL TO PREVIOUS MESSAGE ?

ESTART ?
ASK FCR TRANSPORT
EXIT



100470 -

" PUNCH SECTION

"BEGIN'

HERE:
INTAB[B+:PU]) !
MI{64+(4u:pU) )
HERE (O]

PSS

SUMCHECK:
HEPCNT
PPOS:
SHIFT!S
CRBUNOF2:
CRBUNOQE2:
QUEL2:
ORBUNOF2:
DRBUNOE2:
DRROOM2Z:
QUEL3!?
PBUNOF !
PBUNOE
PBUSY?:
CHANGE
PHOK :
DTS
CONT
FLCASE:

1

C1SKIPY

HERE, PAR, PSS, PP0OS, SHIFT, CRBUNOFZ, CRBUNOE2,
QUEU2, DRBUNOF2, DRBUNOCE2, DRROON2, GQUEU3, PBUNOF,
PBUNOE, PBUSY, CHANGE, PHOK, €CNT, FLCASE, THEAD,
CRBUF1, CRBUF2, PBUFi, PBUF2, PUNBK, TAPMES, FLEXTB,
FLBLNK, AFXP6, GET BUF, GET :BUF1, TO DRUM, START IN,
CR TO DR, DR TO CR, FROM DRUF¥, START OQuT, PSTART,
PSTART3, PSTART4, PSTARTS, PCHER, PCHER1, PUNOK

ASSUMED TO BE DECLARED GLOBALLY .ARE!?

SUMCHECK, HEPCNT, DTS, INITPL, SIGNON, SiGNOFFP,
PUHMEP, PROCESS2, PROCESS3, PUNCH, Fixp, ABSFIXP,
FLOP, PO, FLEXMP, FLEXIS

ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:
INTAB, PU, DRBEG2, DREND2Z, MAX2, PBULEN, ACTIVE,
ATTENTION, DRSTART, CRITICAL, END CRIT, DATE,
SER|AL, D18, CTYPE, HOK, RESTORE, BRUSH, GEN,
Fix, FLO, FIX60, Fixi, ABS, CBASE, HEP, INTREp

1PCHER
PAR:

TSKIPY

rSKip?Y

"SKIP?
"SKIP?
"SKIPY
YSKIP?
1SKIP?
1SKIP?
'SKIPY
'SKIP?
1SKIPY

'SKIP?
TSK|PY
1SKIP?
1SKIP?
1SKIP)
1SKIPY
'SKIP?
TSKIPY
TSKIPS

B BA B3 BS B PR ER PR P PR PP RS ER (A PR PR PR A O B

51
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THEAD

CRBUF1:

CRBUF2:

PBUF1:
PBUF2¢

PUNBK ¢

TAPMES!

FLEXTB:

'SKIP? 24

ICRBUF2
'SKiP' IPBULEN
SCRBUF]
'SKIPY sPBULEN

IPBUF2
'SKIP? 2PBULEN
$PBUF1
TSKIP! $PBULEN

102 10 44 15 0°
134 06 16 05 0
04 06 23 36 0
177 06 00 00 0
102 10 44 15 0°
134 06 16 05 0°
104 20 07 18 0
101 25 77 00 0°

* + F FEEE P E
&

52

CR Ni BLKLT P

UNCH

SP N E K

END

CR NL BLKLT P
UNCH

SP E ¥ P

T Y END

3 F OONGUERDUWNO

w
SPACE
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INITPYS

LOORL

LOOP2?

N»

N

'BEGIN®

DTS = B
CHANGE » B
PHOK = = B

A z DRBEG?2
DRBUNOF2 = A
DRBUNOER = A
A = IMAXZ2
DRROOM2 .2 A
A = 0
QUEYZ = A
QUEUS = .A
SHIPT 3 A
PPOS = A
ACTIVE(2]
ACTIVE(3)
PBUSY = - B

S = !PBUFY
PBUNOQF = 8

F a IMS

Az MGlel), P
MGl=1l] % = A
SUBC (1FROM DRUM)
G 5 PBUNOE

$ = G, 2

GOTO (i1LOCPRY)

$ 3 ICRBUFY
CRBUNOE2 = §
CRBUNOF2 = 8

Az M8[=1}, P
MS[=l) B = A

S = M8[=1)

S - CRBUNOER, Z
GOTO (:1LO0R2)

G 3 (1000 040 000'+:PU)

SUBCD (3BRUSBH)
$§ = :RS8S
RAREO) = 5
GOTOR (MC[{=11)

TEND®  INITRU

LOOPL, LOOP2

RESET PUNCH SIGNAL

NEVW PROGRAM SIGNAL

END OF TARE SiGNAL

)

) SELECT FIRST DRUM PAGE
)

DRUM ‘EMPTY

) NO :QUEUS OF BUFFERS
) WAITING FOR TRANSPORT

) NO .ACTIVE
) PROCESSES
PUNCH NOT ACTIVE

SELECY FILRST PUNCH BUFFER

} ASSURE 'FRESENCE

) OF .BUFFER

ASK FOR. TRANSPORT

SELECT NEXT BUFFER
CYCLE CLOSED ?

SELECT FIRST .CORE BUFFER
) ASSURE ‘PRESENCE

) OF \BUFFER

SELECT NEXT BUFFER

CYCLE CLOSED ?

RESET PUNCH

LABEL TO START TRIPLE
EXIT INITPU

83
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S 1GNON:?

S 1 GNOFF !

FLBLNKS

AFXP63

Y

Y

sz 0
HEPCNT 8 §
SUMCHECK = §
FLCASE = §

A = (201PBULEN[=11])

SUBC (3FLBLNK)
s a 26

SUBC (3FLEXHP)
A= 120

SuBC (:FLEXIS)
G =3 DATE

SUBC (3AFXPS)
A =z 65

SUBC (IFLEX!S)
G = SERIAL
SUBC (:AFXPRS)
A =z 120

SUBC (IFLEXIS)
S s ‘26

FLCASE = §
SUBC (:FLEXHP)

LCNT = B

A s :PBULEN[=3)
PPOS. = A

s = 127

GOTO (:PUHEP)

$ = HEPCNT, 2
GOTO (1GET BUFY)
s = 127

SUBC (1PUHEP)

A a 2%

SUBC (1PLBLNK)

s =2 11

SUBC (:PUHEPR)
Az 1890

SUBC (:FPLBLNK)

A = PPO8B, 2
SUBC (:PLBLNK)
Az Di8

PPOS. = A

GOTO ((GET BUF)

COUNT 38 A

S = ]

SUBC (1PUHEP)
REPP (IFLBLNKI1))
GOTOR (MGC[{=1])

A= 6
S = 0
ABS = 8

SUBC (:PIXY)
GOTO (:PO)

54

FLEXHP CASE UNDEFINED

PUNCH BLANKS

PUNCH NLCR

PUNCH APOSTROPHE

CONVERT AND PUNCH DATE
PUNCH =

CONVERT AND PUNCH SERIAL
PUNCH APOSTROPHE

FLEXHP .CASE UNDEFINED AGAIN
PUNCH NLCR

MORE "THAN 150 CHARACTERS YET
PUNCH MORE BLANKS

PUNCH ERASE AND EXIT 8|GNON

NC PUNGCHINGS DONE ?
CLEAR BUFFER

PUNCH ERASE

PUNCH 25 :BLANKS
PUNCH BTORCODE
PUNCH 150 BLANKS
ANOTHER 150 BLANKS

MARK LAET BUFFER
FORCE PUNCHING AND EXIT SIGNOFF

PUNCH BLANK

COUNT DOWN
EXIT FLBLNK
NN
MM

UNS I GNED VERSION
FIX GONVERS|ON
PUNCH OuT
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PUMER S

PUMEPL:
PUHERZ:

U

55

'"BEGIN' PUHERL, PUHEP2

CRITICAL = B

§ "»' 255
SUMCHECK + §

A = i :
PLUSA (pPPROS

A - :PBULEN[=1}), Z
A ¢+ CRBUNOP2
JUMP (SHIFT)

MA 2 8§

GOTO (:PUHEPRP2)
LUS (9)

GOTO (:PUHEPYL)
LUS (18)

MA & 8

GOTO (:END CRIT)
S = 2

SHIPT « §, P
SyBC (:GET BUF)

SHIFT « 8
S = [1]
PPOS =5 §

GOTO (:END CRIT)

YEND?Y pUHEP

PREVENT KICK OFF
CLEAN AWAY EXTRANEOUS BITS
ADD TO SUM CHECK

INCREMENT PPOS

LAST POSITION OF BUFFER 7
SELECT BUFFER

SWITQK OVER SHIFT

SHIFT ®» 08 -STORE CHARACTER

SHIFT 8 2¢ SMIFT TO RIGHT POSITION

BHIFT ® 43 SHIFT TO RIGHT POSITION

ACD CHARACTER TO BUFFER WORD
ExXtT PUMEP

SHIFT ALREADY 4 7

GET ANOTHER BUFFER
INCREMENT SHIFT

PPOS :& 0
EXIT PUNEP



100470 -

GET BUF:

GET BUF1:

TO DRUM?

START

INZ

N,
N

N,y

Ny
Y

2 PPOS
s SHIFT, 2

+ IPBULEN({=~1]
- 2: 2

* IPBULEN[~1]
PCNT + A

= CRBUNOF2
Mg = A )
SUBCD (:TO DRUM)
G = CRBUNOF2

S a8 MGl=1]); P
JUMP (=2)

S = 0

SHIPT 5 §

Pp0S = 8

GOTOR (MC(=11)

A
S
A
S
A
HE
G

A = MG[w]]
MG[=1)] = = A
CRBUNOF2 = A

A n i

QUEU2 + A

A a ACTIVE(2), P
A =z DRROOM2, 2
GOTOR (MC([=11)
ACTIVE[2) = B

$ =3 -4

GOTO (!ATTENTION)

56
)
) FORWM
) NUMBER .CF CHARACTERS
) OF BUFFER IN a

)

CCUNT NUMBER COF CHARACTERS
SELECT BUFFER

LENGTK OF BUFFER

ASK FOCR TRANSPORT

SELECT NEXT BUFPFER

PRESENT 7

WAIT POR ARRIVAL

INITLALIZE SHIFT
PPOS s 0
EX!IT GET .8UPF

BUFFER NOT PRESENT
SELECT NEXT BLFFER

ONE BUFFER MORE IN QUEY
TRANSPORT ACTIVE %
OR DRUM SPACE g£xHAUSTED 7

‘POSTRCNE TRANSPORT

NCTE ACTIVITY

ASK FCR TRANSRORT
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PROCESS2:
CR TO DR:

Yy

3 DRBUNOF2

+ IPBULEN

- DREND2, Z

%z DRBEG2
RBUNOFZ2 = A

2 CRBUNOE2

+ D18

F = (PBULEN
SUBC (:DR START)
GOTOR (MC[=11)

0w o > P>

57

)
) DETERMINE
) FIRST FREE PLACE
) ON DRUM

}

FIRST WORD IN CORE
INDICATION CORE TO DRUM
NUMBER OF WORDS

START TRANSPORT

EXIT ¢R TQ DR

" AFTER COMPLETION OF THE TRANSPORT, .CONTROL 18 GIVEN TQ
" THE NEXT !NSTRUCT!ONS:

N,
Ny

A = ACTIVE(S3), P
SUBC (:START 0OUT)
§ a CRBUNOE2

A = MS[{=1)
MS[=1) 8 « A
CRBUNOEZ2 = « A

§ a 1

QUEUZ2 =~ 8, Z

MINS (DRROOM2)

S 8 M8, Z
ACTIVE([2] & - .B

S = 4

§ = 0

GOTO (SATTENTION)

REVERSE TRANSPORT ACTIVE ?

OR NO REQUEST FOR TRANSPORT ?
ACTIVATE :REVERSE PROCESS
SELECT BUFFER

BUFFER PRESENT AGAIN
SELECT NEXT BUFFER

QUEU SMORTER. NOW EMPTY ?
LESS FREE SPACE ON DRUM
DRUM SPACE EXMHAUSTED ?
NOTE INACTIVITY

CANCEL ATTENTION

CONTINUE .ATTENTION
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PROCESS3:
DR TO CR:

U,

= DRBUNOE2

+ PBULEN

- DREND2, 2

= DRBEG?2
RBUNOEZ = A

2z PBUNOF

F s {PBULEN

SUBC (:DR START)
GOTOR (MC[=11])

A
A
A
A
D
]

)
) DETERMINE

) FIRST QCCUPIED WORD
} ON BRUM

FIRST WORD IN CORE
NUMBER OF WORDS
START TRANPQRT
EX!IT pR TO CR

" AFTER COMPLETION OF THE TRANSPORT, .CONTROL 1S GIVEN TO
INSTRUCT | ONS

" THE NEXT

N,
N,

N,

A = ACTIVE([2]1, P
A = QUEUZ, 2
SUBC (ISTART IN)
S =2 PBUNOF

A 5 MS[=1)
MS[(=1] = - A
PBUNOF = - A

A = PBUSY, P
SUBC (:PSTART)

§ 2 i

QUEU3 - 8§, 2
PLUSS (DRROOM2)
§ -~ :MAX2, 2
ACTIVEL3)] = - B
S = 8

S = 0

GOTO (:ATTENTICN)

REVERSE TRANSPORT ACTIVE %

OR NO REQUEST FOR TRANSPORT ?
ACTIVATE REVERSE PROCESS
SELECT BUPFFER

BUFFER PRESENT AGAIN
SELECT NEXT BUFFER
PUNCH ACTIVE ?

START PUNCH

QUEU SHORTER., NOW EMPTY ?
MORE FREE SPACE IN ORUM
DRUM EMPTY ¢

NCTE INACTIVITY

CANCEL ATTENTION

CONT INUE ATTENTION

58
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FRO® DRUM:

START OUT:

PSTART!

PSTART1:

PSTART2!

PSTART3:

PSTART41

PSTARTS

N,
N,
Y

Ny

Y

Y

A 3 MG!
MGg(=1]
PBUNOE
A = 1
QUEU3 ¢+

A = ACTIVE[3],

=1]

2 « A
£ A

A

A = DRROOMZ2

A = IMA

GOTOR (MC(=1])

ACTIVE]
S = 8

GOTO (:ATTENTION)

"BEGIN'

PBUSY =
G = PBU
A =3 CHA

X2, z

3] = 8

PSTARTY,

8
NOE
NGE, P

GOTO (:PSTART2)

S = MG
B = !TH
F = MS{
MC = F
S + 2
S - PRUY

[«24]
EAD
25)

NOE, 2Z

GOTO (:PSTARTL)

B = PBU
G B IMS
A 3 MG
CHANGE

A + Di8

A = PBULEN([=1),

MG = A

gy

B = A,

P

A = IPBULEN[=-1]
A + IPBULEN([~1]

LUA (18
A + MG
PSS{1]
A a3 Di8
PAR[2]
PAR[1]

(*'760 070 000'+:ipUL)
GOTOR (MC[=11)

'END!

)
2 A

2 A
s B

PSTART

P

59
BUFFER NOT PRESENT
SELECT NEXT BUFFER

ONE BUFFER MORE IN QUEY
TRANSPORT ACTIVE ?

OR DRUM EpMPTY ?
PCSTRONE TRANSPORT
NCTE ACTIVITY

ASK FQOR TRANSPORT

PSTARTZ

NCTE ACTIVITY
SELECT BUPFER
FIRST BUFFER CF NEVW PROGRAM 7

TRANSPORT

DATE

AND SER|AL NUMBER
TO THEAD

N Nt Nl Wt

RESTORE STACK POINTER
SELECT BUFFER ANEW

LAST .2UFFER OF CURRENT PROGRAM ?
REMOVE INDICATION
MORE THAN ONE SHIFT 7

CCMPLETE SHIFT
INCOMPLETE SHIFT

CODE wORD

ACTION .COUNTER ® 1
INTERRUPT COUNTER = 0
START PUNCH

EXIT ‘PSTART
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PCHER?

PCHERL:

PCHERZ2:

N,

Yo

Y,

Ys
A\

Y

Y,
N,

Y

'3EGIN' PCHERZ

(660 071 000*'+:PU)

G = PBUNOE
S = PAR{Q], P

GOTO (:PUNOK)
A = MG, P
GOTO (:PCHERL)

SUBC (:FROM DRUM)

A = CHANGE, P
A = DTS, P

G = ('000 0:? DOO'*:PH)

SUBC (:BRUS

G = PBUNOE

S = Mgl{=1}), P
SUBC (:PSTART)
PBUSY 2 = B
GOTO (:RESTORE)
A = (PBULEN[-1],
MG = A

A = :PBULEN[-1]
A + !PBULEN[=1)
MC = A

PBUSY = B

B = :MG[{1]

S = M[B)

RUS (9)

MC = S

A = 1, p

GOTO (:PCHER2)
B = PBUSY

A = MC[=1]

SUBC (:PSTARTY)
GOTO (:RESTORE)

YEND'  PCHER

REMCVE INTERRUPT BiIT

SELECT BUFFER
oK ?

BUFFER NOT EMPTY 7

ASK FCR TRANSPORT

LAST EUFFER OF PROGRAM ?
~ RESETTING WANTED ?

RESET PUNCH

SELECT NEXT BUFFER

PRESENT ?

NCTE INACTIVITY
Ex!T PCHER

STILL MQORE THAN ONE SHIFT

CCMPLETE SHIFT

INCOCMPLETE SHIFTYT
SAVE LENGTH OF SHIFT
SAVE STACK POINTER

)

) SHIFT

) BUFFER WORDS
) TC THE RIGHT
)

)

RESTORE STACK POINTER
RESTORE LENGTH OF SHIPT

START PUNCH
Ex1T pCHER

]

L4

60
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PUNCK?

PUNCK1:

PUNCK2:

PUNCK3!

PUNCK4:

Y,

Y,

"BEGIN? PUNOKL, PUNOKZ2, PUNCK3I, PUNOK4

RUS (18), 2 " ONEK ?

SUBC (:CTYPE) * TYPE "PUNCH NRK"
$ PUNBK

SyBC (Digm1) " GIVE (P

s+ 1, 2z " NCK1 ?

A = 1PAR(1]

SUBC (:1HOK) " @C OVER INTQO NOK2

SUBC (!PSTARTS)
GOTO (:RESTORE)
A = MG, P
GOTO (:PCHER1)
S = PHOK, P

" REOFFER FQR PUNCHING
* END NOK1 .MANDL I NG

" BUFFER. NOT EMPTY 7

" CCNTILNUE BUNCHING

" SECOND TIME NOK2 7

PHOK:-S

PBUSY = B

B = MG

GOTO (:PUNOK2)

A = (PBULEN

F = 0

MC = F

A = 20 P

GOTO (:PUNOKY)

B = PBUSY

G = PBUNOE

A = 127

MGf{i]l =3 A

A= 11

MG[23] = A

GOTO (:PUNOK4)

A= 127

=z A

AD ")

A= 12

F = MS

MC{4] = F

A = 1, P

S + 2

GOTO (:PUNOK3)

B = PBUSY

A = 1PARI1]

SUBC (:HOK)

SUBC (:CTYPE)
s TAPMES

G = PBUNOE

A = (3#:PBULEN{=1])

SUBC (:PSTARTJ)
GOTO (tRESTORE)

'END'

PUNOK

RESET INDICATCR
SBAVE STACK POINTER
SELECT BUFFER

FILL BUFFER WITH BLANKS

- N

)

RESTORE STACK POINTER
SELECT BUFFER ANEW
ERASE

STOPCCDE

")STORCCDE AS

"IENDMARKER OF ®=EPTADS
"IPUNCHED BY SYSTEM

TRAKSPORT

DATE
AND

SERIAL NUMBER
TO BUFFER

v

)
RESTORE STACK POINTER

GC OVER
TYPE

INTO CK
NPUNCH EvpTYN

SELECT BUFFER ANEW

PUNCH BUFFER
EXIT BUNOK

61
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PUNCH?

FIXP:

ABSF I XP?

FLOP:

PO

SMA

SUBC(:GEN)
GOTO(:PO)

-1 51

ABS=S
SUBC(:FIX)
GOTO(PO)

s=0
GOTO(IFIXP[1))

ABS=B
SUBC(:FLO)

Fe3 CBASE
COUNT=G
G+CCNT

F-lSO.P

Y,Sl26
Y, SUBC(:FLEXHP)

sn122

U,S=FLCASE, Z
N,SUBC(IFLEXHP)

A CBASE

SEMA
S+JFLEXTSB
S=mMS

MCuA
SUBC(:FLEXHP)
AsMC(le1)

A+l
REPP(:18MA)
GOTOR(MCI[=1))

62

PERFORM GENERAL CONVERS|ON
GC AND GET IT PUNCHED ouT

FCR SIGNED VERSI|ON

STORE S1GN INDICATOR

PERFORM FIXED~-POINT CONVERSION
GC AND GET |7 PUNCHED ouT

SIGNLESS VERSION

SIGNED VERS!ION
PERFORM FLOATING~POINT CONVERS!ON

NUMBER OF CHARACTERS IN CBASE
STORE IN .COUNTER LOCAT|ON

ADD POSITION ON FLEXOWRITER LINE
BEYOND 150 CHARACTERS ON THE L INE?
TMEN A CARRIAGE RETURN FIRST
OUTPUT THE NLCR

LCWER CASE

WAS LAST PUNCHED CASE LOWER CASE?

" IF NOT, OUTPUT A LOWER CASE

INITIALIZE LOOCP

CHARACTER IN SPEC. INT, REPRES.
BASE ADDRESS CONVERSION TABLE
CRARACTER IN FLEXOWRITER CODE
SAVE &

OUTPUT CHARACTER

RESTORE A

INCREVMENT TO NEXT CHARACT!R
CCUNT AND RETURN

EXIT PUNCKR, Fixp, ABSFIXP, FLOP
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FLEXHP *BEGIN' COHPTB, NLCR, TaB, LC, LC

" ASSUMED TO BE DECLARED AND DEFINED GLGBALLY ARE!
" HEP» PUHEP, INTREP» CCNTs F|CASE

HEP=S " SAVE THE MEPTAD
SUBC( :PUNEP) * BUFFER 1T OUT TO THE PyUNCH
SEHEP " RETRIEVE IT
U,S$'#'-127,2 " NCT MCRE THAN SEVEN BITS?
N,SE127 " ELSE NO FLEXOWR!TER SYMAOL
S+{ INTREP " BASE ADDRESS CONVERSION TABLE
SsMs, P " ELEMENT FROM TABLE. NO SPECIAL HANDLING?
Y,ASY " I'N ‘NORMAL CASE,
Y,CCNT+A " CCNT 1% CCONT + 1
Y,GOTOR(MC[=1)) " AND EXIT PLEXHP
LUS(10) " SKIFT OUT PUTEXT BITS
RUS(10) " SHIFT BACGK
S+ 1COHPTH “ BASE ADDRESS JUMP TABLE
GQTO(S) " JUMP TO MANDLE SPECIAL CASE
GOTOR(MC[=11) “pUHEB(31)

GOTOR(MC(=1]) "PUHEB(27)

GOTO( :NLCR)

GOTO(;TAB)

GOTOR(MC[=1]) " UNDERLINE OR VERTICAL BAR, EXIT
GOTO(1LC)

GOTO(:UC)

GOTOR(MC{=1]) " ERASE, BLANK, STOPCODE, BACKSPACE
GOTOR(MC[=1]) " NON-FLEXOWRITER CHARACTER

COHPTB: GOTOR(MCL=1)) " EVEN CMARACTER

NLCR: s%0 i
CCNT=S " SET CCNT :BACK To ZERO
GOTOR(MC[=4]) " AND EXIT FLEXHP

TAB SBCONT
§+9
AR AR " MULTIPLE OF EiGHT

f GOTO(:NLCRI1))

LC3 Sei22 " LOWER CASE
FLCASEaS " ASSIGN NEw .CASE TO FLCASE
GOTOR(MC{=1)) " AND EBXIT FLEXHP

ve: sni24 " JPPER CASE

GOTO(:LCIL))
'ENDY FLEXHP
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FLEX!S:

N,

U,
Ys

c

BEL PL NPT POP PR

OC

S = A
SUBC(:FLEXHP)
S 8 MC(=1]}
SUBC(:FLLEXHP)
§ 3 MC[=1)
GOTOR(MC[=1])

64

"SAVE S~REGISTER

YREMOVE EXTRANEOUS BITS
"CONVERSION TABLE
"CONVERS | ON WORD

"WPPER CASE

"LOWER CASE NOT REQUIRED?
"LOWER CASE

"CASE INDIFFERENT?
"1SOLATE CHARACTER

"PUNCH CHAR WITHMOUT CASE
"REQUIRED CASE SAME AS CURRENT?

YPUNCH CHAR WITHOUT CASE
"SAVE CrARACTER ’

"PUNCH PRECEDING CASE
YRESTORE CHARACTER
"PUNCH CHARACTER
"RESTORE §

"EX|T FLEXIS
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tEND!

"

PUNCH SECTION

65
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1

“ LINE PRINTER SECTION, INCLUDING DRUM TRANSPORT

'BEGIN'

HERE ¢

INTAB{84+:PR
M{64+ (4% :PR

HERE(Q)

EMPTY!
VERTCON?

LINE NUMBER:

PAGCNT:
BUFPOS?
BUFBEG!
BUFROOM:
CRBUNOE ;
DRRQOM:
QUEY 1IN
QUEU ouT
DRBUNOF ¢
DRBUNOE:
PRBUSY
PRPARF
PRBUNOF ¢
PRBUNQE
PRSES?

HERE, PRAR, EMPTY, VERTCON, PAGCNT, BUFPOS, BUFBEG.
BUFROOM, CRBUNOCE, DRROCM, GUEV IN, QUEU OUT,
DRBUNOF, DRBUNQE, PRBUSY, PRPARF, PRBUNOF, PRBUNOE,
PRSS, HEAD, LINE1, LINE2, LINES, PRPCS, PRPOS?2,
PRPOS3, CRBUF1, CRBUF2, CRBUFJ, PRBUF1, PRBUF2,
NBKMES, PARMES, TORNMS, YOKMES, PRNTMS, CONTAB,
PRNTAB, PRHEX1, OFFER LINE, CFFER LINE1, HEAD|NG,
GET BUF, TO DRUM, START IN, CR TC DR, FROM DRUM,
START OUT, DR TO CR, START PR, START PR3, PRINTER,
PRNOK, AMS, TABJ

ASSUMED TO BE DECLARED GLOBALLY ARE:
LINE NUMBER, INITPRL, INITPR2, INITPR3, PRHEX,
NEW PAGE, NLCR, CARR|AGE, PRINT, FIXT, ABSFiXT,

FLOT, PRO, PRNTIS, DERRORM, ERRQRM, NXTTAPESL,
TAB, SPACE, AFXT6, AFXT

ASSUMED To BE CECLARED AND DEFINED GLQBALLY ARE!
INTAB, PR, DR BEG, DR END, MaX, -BUFLTH, CRITICAL,
END CRIT, NO SwAP, EXIT NO SwAP, DATE, SER!AL,
RND, D18, D18Mi, CTYPE, HOK, RESTQRE, GEN, Fix,
FLO, CBASE, DANGEROUS, ERRONEOUS, RUNNUMBER, SMES,
FiXT60, WANTED, LI!NECOUNTER, LASTSYMBOL,

VALUE OF CONSTANT, ENDRUN, LAST I1DENTIFIER, REHEP,
INTREP, CASE, ABS, FiX1, PC, ACTIVE, ATTENTION,
DRSTART

IPRINTER -
PRAR?

"SKIPT
1SKIPY
"SKIP?
1SKIPt
1SKIP!
"SKIP?
TSKIP!
YSKIPY
'SKIP?
"SKIP?
TSKIP?
'SKIP!
"SKIP?
tSKIPY
TSKIP?
'SKIP?
"SKIP*
'SKIP!

RS B3 BB BN BB 3 RS §S BB RS PSS A g2 1 S

66
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HEAD !

LINEL1: PRPOS:
LINE2: PRPOS2:
LINEZ: PRPOSJI!

CRBUFYL:

CRBUF2:

CRBUF3:

PRBUFL:

PRBUF2:

NBKVES:

PARMES?

TORNMS 3

YOKNES :

PRNTMS !

'*SKIPY §

'SKipY 39
'SKiP' 39
'SKiPt 39

1CRBUF2
'*SKIPY sBUFLTH
1SKIPY 4
tCRBUF3
'SKIPY sBUFLTH
tSKiPY §
$CRBUF]
'SKIpr tBUFLTH
tSKIPY 1

$PRBUF2
'SKIPY LBUFLTH
$PRBUPFY
'SKI1P' $BUFLTH

'02 10 44 15 0
'12 14 06 01 0
'2h 12 04 06 O
123 36 77 00 O
102 10 44 15 0!
'12 14 06 04 0O
'20 12 04 15 ¢’
'30 12 14 01 0
'25 77 00 00 O
‘02 10 44 18 0°
130 15 20 12 O
'04 23 12 20 0
*30 36 77 G0 O
02 10 44 28 0'
'03 36 20 04 0
'03 15 20 06 0!
*77 00 00 00 O°
'02 10 44 15 O
'12 14 06 01 0
'20 12 04 20 0
'07 15 01 2% 0o
*77 00 00 00 O°F

CR NL BLKLT
RINT
E R SP N
8 K END
CR NL BLKLT
R NT
E
A
Y

CR NL BLKLT
O K E SP
OPEN

END

CR NL BLKLT
RIiINT
ERSpPE
MPTY

END
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CONTAB:

PRNTAB!

+16;
+20;
«243
+35;

+393
+433
+473
+543

+55}
-0;
=363

403

~44)
-483
-52;
-86;

+111

=03
+59}
+833

+623
=03
+143
=03

«23
+26;
0}
=03

=03
-0;
+313
+33

+16
+17
+18
+19

+20

»21
+22
+23
+24
+295
+14

+13

+14
+6
=1

173
+21;
+253
*«363

+40;
+44;
+48;
+52;

+563
=333

373
-4y}

=453
=493
=533

=873

+13
«03
=0}
=0}

=03
=03}
+6)
+03

=03

+273

=03
=03

=03
=0
*73
+93

+18;
+22;
«33;
«37;

+41;
+45;
+49;
+»53;

«573
=34;
-38;
=423

=46 ;
=50;
=543
«58;

+10;

+29;
+60;

-o;

=0;
-0;
*3;
+30;

+8;
=03

=03

8 DA NOCVNLBUNEO

" SPACE

+19;
+233
+34;
+38;

+42;
+46;
+50;
+54;

+58;
-35;
-39;
=43

=47;
=513
=553

=03

+15;
=03
2 3'H
«61;

=03
*123
+4;

+13

+9;
=03
-o;
«03

=66;
03

=283

68
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INITPR1:

LOOP1:

LooP2:

Loor 3y

'BEGIN?

F = 0
PRPARF =& - B
PRBUSY = - B
ACTIVE[D] =
ACTIVE[1] =
A = DR BEG
DRBUNOF = A
DRBUNOE =3 A
A = IMAX
DRROOM = A
QUEU IN = G
QUEU OUT = 6
S = !PRBUF]
PRBUNOF =a S
A= Ms[-l], P
MS[=1] = =~ A

SUBC (:FROM DRUM)

S 3 PRBUNOE

S = PRBUNOF, Z
60TQ (:L00P1)
S = {CRABUFYL
CRBUNOE = §

A = MS[«1), P
MS[wl] B = A
S 5 MS[=1)

S «~ CRBUNOE, Z
GOTO (:LO0PR2)
BUFBEG = S
BUFPOS = 8
MS 8 G

A = $BUFLTH
BUFROOM 3 A

A = !LINEQ

s = 88

COUNT = S
MATL] = F

A » 2

REPP (:LOOP3)
S = b

PRPOS = 8
PRPOS2 =2 S
PRPOS3 = §
EMPTY = B8

LINE NUMBER = §
G = ('000 040 000'+:PR)

SUBCD (:BRUSH)
GOTOR (MC{=11)

'END'

Loory,

INITPR]

LO0P2,

LCOPJ

NC PARI!TY ERRCRS YET

LINE PRINTER NOT ACTIVE
TRANSPORT TO DRUM NOT ACTIVE
TRANSPORT TO CORE NOT ACTIVE
)

) SELECT FIRST PAGE ON DRUM
)

FREE SPACE = MAY
) NO GUEUS OF BUFFERS
) WAITING FOR TRANSPORT

SELECT FIRST PRINT BUFPFER
) ASSURE PRESENCE

} OF RUFFER

ASK FCR TRANSPORT

SELECY NEXT BUFFER

CYCLE CLOSED ?

SELECT FIRST CORE BUFFER

) ASSURE PRESENCE
) OF BUPFER

SELECT NEXT BUFFER
CYCLE CLOSED ?

NUMBER OF LINES = 0

RCOM .® BUPFER LENGTH
SELECT FIRST L iNE BUFFER
3 LINE -BUFFERS

OF 39 WORDS EACH

STORE 8 BLANKS IN BUFFER
STEP yP

CCUNT DOWN

)

) POS|TION OGN LINE

) AT .BEGIN OF LINE

)

NC SYMBOLS ON L INE YET
L INE NUMBER 3 §

RESET LINE PRINTER
EXIT INITRR]

69
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INITPR2Y

IN|ITPRS3:

PRINT OFF3

N,
N,

$ = EMPTY, P
F = 0

SUBC (:CARRIAGE)
G z DATE

SUBC (:AFXTH)

$ = 13

SUBC (IPRHEX)

G =2 SERIAL

SUBC (:1AFXTE)

A =z LINEL

Fa 70

HEAD =2 6

G = MA[1)
HEADI1) = G

F 2 MA[2]
HEAD(2) =& F

F =z MA[4)
HEAD[4]) = F

F = 1

PRPOS
F =
MA(1]
MRAL2)
MA[4]
PAGONT =

EMPTY = B

GOTO (INEW PAGE)

G

s onms O

G
F
F

$ = i

S =« LINE NUMBER, Z
S = PRPOS, Z

GOTOR (MC[=1])
GOTO (:NEW PAGE)

SUBC( {NLCR)

SUBC(:TAB)
SUBC(INLCR)

GOTO(IGET BUF)

Ll

"

H

H

L]

70
LINE §TILL EMPTY 7
CARRIAGE (0)
CCNVERT DATE
FCLLOWED .BY nan

CONVERT SER)AL NUMBER
SELECT FIRST LiNE BUFFER

PCSITION ON LINE = 70

TRAMSPORT
RESULT

OF CONVERSION
TO WEAD

PCS!TION ON LINE AT BEGIN
}

) CLEAR

) PRIMARY LINE BUFFER

)

PAGE NUMBER s (

LINE EMPTY AGAIN

START NEW PAGE AND EXIT INITPR2

AT TOP OF NEW PAGE 7

~ BEGINNING OF NEW LINE ?

EXIT INITRRYJ

START NEW PAGE AND EX|T INITPRI

EMPTY LINE BUFFER

FCRCE HARDWARE
TAB INBECONDARY BUFFER
FORCE SOFTWARE
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PRHEX:

PRHEXL:

BUF :

SECCND:

SHFTAB!

U,

Yo
Us

Y

Y

U,
Y
U,
Yo

'"BEGIN' BUF,

A 3z PRPOS

A - 144, P
SUBC (:NLCR)
EMPTY 2 = 8
F = SLINEL
PRPOS

o]

- 8
O (:SECOND)
= 8
s 1
MG + S
RUAS (2)
G + A
RUS (24)
S + :SHFTASB
A = MC[-1]
DO (MS)
MG{1] + A
GOTOR (MC[=-1])
A PRPOS
i

L
T
+ 33, P
=
-

A
]
6
S
S
GO
MC
S

A
s 61

F !LINER2

MG - Ag P

F a :LINE3

MG - Ap P
GOTOR (MC[=1))
MG a A, P
GOTO (:BUF)
RCA ( 6)

LUA (14)

LUA ( 7)

A et 63

w o e

TEND' PRHEX

SHFTAB

PCSITION ON LINE

BEYOND THE END 27

START A NEW LINE

NCTE CCCURRENCE OF CHARACTER
SELECT PRIMARY BUFFER
PCSITION ON LINE

ORD INARY .CHARACTER ?

BUFFER IT

SPECIaL CHARACTER ?

HANDLE SPECIAL CASES
SAVE CHARACTER

INCREMENT POSITION-ON L INE
WCRD NUMBER IN 3
WCRD ADORESS IN F

SELECT SHIFT INSTRUCTION
RETRIEVE .CHARACTER

SHIFT TO (RiIGHT POS|IT)ON
ADD TC BUFFER wORD

EXIT PRHEX

RESTORE QLD POS|TION
CaPiTAL INDICATOR
SELECT SECONDARY BUFFER
PCSITION :OCCUPIED ?
SELECT TERT)ARY BUPFER
PCSITION QCCUPIED ?
THROW CHARACTER AWAY
UPDATE POSITICN ON L iNg
BUFFER SPECIAL CHARACTER
SHIFT OVER 21 PLACES
SHIFT OVER 14 PLACES
SHIFT OVER 7 PLACES

NC SHIFT AT ALL

71
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'*BEGIN' CARRIAGEL, CARRIAGEZ:; CARRIAGE3

NEW PAGE: A=z 60
GOTO (:CARRIAGE]) " DC CARRIAGE (60)
NLCR: A = i
GOTO (:CARRIAGEL) " BC CARRIAGE (1)
CARRIAGE: SUBC (:RND) " ROUND PARAMETER
A = G
U, A « 2, P " PARAMETER OK 7
Ns A = i * MANDLE OUT OF RANGE
Uy A » i, Z " NEW PAGE ?
Ys; A2 60 " DC CARRIAGE (60)
CARRIAGE1L CRITICAL = B " PREVENT KICK OFF
MC = 8 " SAVE §
$ = COUNT
MC 5 8 " SAVE COUNT
S = EMPTY, P " BLANK LINE 7
¥, GOTO (:CARRIAGED)
EMPTY = .8 " NEXT LINE STILL BLANK
MC = A " SAVE PARAMETER
A = VERTCON, Z " VERTICAL CONTROL = 0§ %
Y, A 3 0 " AVOID = 0
N» VERTCON = A * CLEAR VERTICAL CONTROL
SUBC (:OFFER LINEL1) " PRINT PRIMARY BUFFER
U, A = PRPOS2, Z " SECONDARY BUFFER EMPTY ?
N. § = :LlNEe
Ns SUBC (tOFFER L'NE) " PRINT SECONDARY BUFFER
Us A = PRPOSI, 2 " TERTIARY .BUFFER EMPTY %
Ny 8§ 2 !LINEJ -
N, SUBG (:OFFER LINE) " PRINT TERT!IARY BUFFER
A =z MC[e1] " RETRIEVE PARAMETER
CARRIAGE2} S = A
PLUSS (LINE NUMBER) " INCREMENT LiNE NUMBER
Uy S = 60, P v > 60 7
Ny, GOTO (iCARRIAGES)
A s 32
SUBC (IOFFER LINEL) " TURN TO NEXT PAGE
SUBC (:GET BUF) " START A NEVW BUFFER
SUBC (:HEADING) W PUT HEADING INTO IT
LINE NUMBER = a " LINE NUMBER & 1 APTER MEADING
A = 2 4 DCUBLE -SPACING AFTER MEADING
CARRIAGE3Z Ns A + VERTGON # VERT!CAL .CONTROL
VERTCON 3 A
RUA (B), 2 " g 31 1
¥, & = M¢I=1)
Y, COUNT =z 8 “ RESTORE COUNT
Y, § = MC[=1] . " RESTORE S
Y, GOTO (IEND .CRIT) t EXIT NEW PAGE, NLCR, CARRIAGE
Az 34 '
SUBC (:OFFER LINEL) " SPACE OVER 31 LINES
Az = 34
GOTO (3CARRIAGEZ) " ADJUST VERTCON

'END!
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OFFER LINE1:

OFFER LINE:

LOOP:

'BEGIN' LOOP

S 3 :LINEL

RCA (6)

MsS{1] « A

A = MS

A+ 15

RUA (2)
BUFROOM =~ A, P
SUBC ($GET .BUF)
BUFROOM =~ A

NO SwAP = B

B = BUFPOS
BUFPOS + A

A = 3

MC[{3] = A

A i

RUA (1)

COUNT B8 A

A = 1

MS B A

F = M§{1]

" MC{3) = F

F = 0

Ms[1) = F

S =+ 2

REPP (:LOOP)

B = NO SWAP

S = BUFBEG

Ms » A

GOTO ((EX!IT NO SWAP)

'END?Y

) PUT

) VERTICAL CONTROL IND|ICATION

) INTC BUFFER
PCSITION ON LINE

NUMBER OF WORDS REQUIRED

PLACE IN.BUFFER ?
ELSE .GET A NEW ONE

CCUNT DOWN
PREVENT SwaPPING

NEW LAST :CCCUP|ED WORD

NUMBER OF WORDS

PREPARE LOOP

PCSITION ON LINE AT BEGIN

) TRANSPQRT

) WORDS FROM LINE TO ByFFER
) FiLL LINE

) ¥iTk SRACES

STEP yP

COUNT DOWN

RESTORE STACK POINTER

COUNT L INE
EXIT CPFFER LINE

73
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HEAD ING}

NXT DEC:

GET ByYF:

Y

Ny

Ne

'BEGIN?

Dis
BUFBEG
A

s ILINEL
= HEAD
S =3 F
F = HEAD[2]
Ms{2] = F
F =2 HWEAD[4]
MS(4) = F
A = 1
PLUSA (PAGCNT)
DivA (10000)
S « i
A = 4
COUNT = A, P
TENAS
MC = 8
S = IMA, Z
A +« 1CONTAB
S 2 MA
SUBC (:PRHEX1)

A
s
MS =
S
F
M

8 = MC(l=1)

REPP (iINXT DEC)
$ 5 :LINEL

GOTO (!OFFER L INE)

'END' HEADING

MC =2 A
MC = S )
S = BUFBEG

SUBCD (:70 DRUM)

§ = ByFBEeG

S a MS{=11, P
JUMP (=2)
BUFPOS = §
A= 0

MS = A

A = {BUFLTH
BUFROOM = A

S = MCl=11]

A 3 MCl=1]
GOTOR (MC[=11))

NXT DEC

]

MARK BEGIN OF NEW PAGE

TRANSPORT

DATE AND

SER{AL NUMBER

TO PRIMARY BUFFER

INCREMENT PAGE NUMBER
PREPARE CONVERS|ON
TC DECIMAL

OF 4 DIGITS

LEAD ING ZERO ?

ENTRY OF CONVERSION TABLE

PRINT DIGIT OR SPACE
NEXT PECIMAL

PRINT HEADING

SAVE A

8AVE § ]
SELECY OLD BUFFER
TRANSPORT To DRUM
SELECT NEXT BUFFER
PRESENT ?

WAIT FOR ARRIVAL

NEW BUFFER STIiLL EMPTY

NUMBER OF LINES = 0

ROOM g BUPFER LENGTH
RESTORE §

RESTORE A

EXIT GET BUF

74
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TO CRUM:

START IN:

PROCESSO;
CR TO DR:

N»
Y,

Y

cw;
UMy M~ n
@1
Mg X
N v

1

IN + A
ACTIVE([O], P
DRROOM, 2
GOTOR (MC[=1))
ACTIVE[OQ] = B
S = 1
GOTO (:ATTENTICN)

=

>PrO0> B P
[ =

= DRBUNOF

+ !BUFLTH

= DR END, 2

= DR BEG

B

= CRBUNOE

+ D18

F a3 (BUFPLTH
SUBC (:DRSTART)
GOTOR (MC{=1])

75

BUFFER NOT PRESENT
SELECT NEXT BUFFER

ONE BUFFER MORE IN QuUEY
TRANSPORT ACTIVE 7

OR DRUM SPACE EXHAUSTED 7
PCSTPCNE TRANSPORT

NCTE ACTiVITY

ASK FCR TRANSPORT

)
) DETERMINE
) FIRST FREE PLACE

)} ON DRUM

)

FIRST WORD IN CORE
INDICATOR CORE TO DRUM

NUMBER OQF WQRDS
START TRANSPORT

EXIT ¢R 70 DR

" AFTER COMPLETION OF THE TRANSPORT, CONTROL IS GIVEN TC
INSTRUCTIONS:

" TRE NEXT

Ns
N,

Yo
Yo
N»

A = ACT|VE(1}, P
A =2 QUEY OuT, 2
SuBC (:START oUT)
S = CRBUNOE

A = Mst-l]

MS(=1} ® = 4
CRBUNOE 2 = A

S = i

QUEU IN = §, Z
MiNS (DRROGCM)

S = :MS| Z
ACTIVE[O] = = B

S = 1

§ = 0

GOTO (:ATTENTION)

REVERSE TRANSPORT ACTIVE 7

OR NO REQUESTS FOR TRANSPORT ?
ELSE ACTIVATE REVERSE PROCESS
SELECT BUFFER

BUFFER PRESENT AGAIN
SELECT NEXT BUFFER

QUEU SHORTER., EMPTY NOW ?
LESS PREE SPACE ON DRUM
DRU¥ BPACE EXHAUSTED 2
NCTE INACTIVITY

CANCEL ATTENTION

CCNTINUE ATTENTION
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FROV DRUM:

START OUT:

PROCESS1:
DR TO CR:

N,
Y,

U,
Y

A =2 MS[el}
MS{=1] = - A
PRBUNOE = A

A = 1

QUEU QUT + A

A = ACTIVE(1), P
A = DRROOM

A = IMAX, 2
GOTOR (MC[=11)
ACTIVE[(1l = B

s = 2

GOTO (tATTENTION)

3 DRBUNOE

4 IBUFLTH

- DR END, 2Z

2 DR BEG
BUNQE 3 A

= PRBUNOF

F =z :8UFLTH
SUBC (:DRSTART)
GOTOR (MC[=11)

A
A
A
A
DR
S

" AFTER COMPLET!ON OF THE TRANSPORT,

" THE NEXT

Ny
Ms

N
Y
A )
N»

INSTRUCTIONS

A 2 ACTIVEI[O), P
A = QUEV (N, 2
SUBC (:START IN)
S = PRBUNOF

A 2 MS(=1]

MS[{=l] 88 - A
PRBUNOF 2 = 2

A =z PRBUSY, P
SUBC (:START PR)
S = 1 .
QUEU OYT =~ 8, 2
PLUSS (DRROOM)

S = !MAX, 2
ACTIVE(L) 2 - B
S = 2

s = 0

GOTO (:ATTENTICN)

BUFFER NOT PRESENT
SELECT NEXT BUFFER

ONE BLFFER MORE IN QUEyY
TRANSPORY ACTIVE ?

OrR FREE SPACE = MAX 7

PCSTPCNE TRANSPORT
NCTE ACTIVITY

ASK FOR TRANSPQRT

}
) DETERMINE

) FIRST QCCURIED WORD
) ON PRUM

)

FIRST WORD [N CORE
NUMBER OF VWORDS
START TRANSPORT
EXIT PR To CR

CONTROL 1S GIVEN TO

REVERSE TRANSPORT ACTIVE ?

76

OR NO REQUESTS FOR TRANSPORT ?

ELSE ACTIVATE REVERSE PROCESS

S8ELECT BUFFER

BUFFER PRESENT AGAIN

SELECT NEXT BUFFER
PRINTER ACTIVE 9

ELSE START PRINTER

QUEYU BHORTER, EMPTY NOW ?

MCRE FREE SPAGE ON DRUM
DRUM EMBTY 7

NCTE INACTIVITY

CANCEL ATTENTION
CONTINUE ATTENTION
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START PR:

START PRY:
START PR2:

START PR33

LOOP !

i

U,

v,
Y

"BEGIN?

A = COUNT
MC = A

G =z PRBUNOE
A 2 MG

A - D18, P

GOTO (:START PR2)

A = PRSS, 2

GOTO ($!START PR1)

SUBC (:CTYRE)
SIPRNTMS

A = IPRAR[1]

sysC (iHOK)

G = PRBUNOE

A= MG

A = D18

COUNT =3 A, P

F « 2

PRAR[O] = 6

A= « IMA[=1]

LUA (18)

A 4 ‘2

PRAR[1] = A

A = COUNT

LUA (18)

PRAR[Z] 3 A

$ =2 MGI1]

A = 1MS

Lua (18)

A+ 3MG[1)

MG{1) =2 A

S+ IMG[J)

MG = 8

F = I1MS

REPP (:LOOR)

A 5 MC[=1]

COUNT = A

PRBUSY = B

(*760 070 000'+:PR)

GOTOR (MC(=1})

!END!

START PRI,

START PR

START PRZ,

L

77

LCoP

SAVE .COUNT

SELECT BUFFER

NUMBER OF L |INES

AT BEGIN QF NEW PAGE ?

- PAPER LCW ?

TYP “PRINTER EMPTY®

RESET PRINTER
SELECT BUFFER
NUMBER OF L |NES

REMOVE NEw PAGE INDICATION
PREPARE LOOP, CONDITION YES

LABEL TO FIRST LINE
INTERRUPT COUNTER =
= (NUMBER OF LINES = 1)

ACTION .COUNTER =
NUMBER OF L INES
ENGTH QF LINE

e T~ s e a e

) CONSTRUCT CCDEWORD

) OUT OF LENGTH AND BEGIN ADDRESS
)

FORM LABEL TO NEXT LINE.
STEP LP

CCUNT DOWN

RESTORE GQUNT
PRINTER ACTIVE
START LINE PRINTER
EXIT START PR
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PRINTER:

PRNCK?

.OOP:

TESTRN?

REOFFER:

N,

U,
Yy

Y,

Yo

Y

Yo
U,
Y

Y,
Ne

Y"

(660 071 000*+:PR)
PRBUSY = - B8

S 2 PRBUNOE

A 3 PRAR([OD], P
SUBC (:PRNOK)
6070 (:RESTORE)

A = MA[=1]

PRSS = A

PRPARF = -~ B

SUBC (:FROM DRUM)
S = PRBUNOE

S & M8[=1], P
SUBC (:START PR)
GOTO (:RESTORE)}

*BEGIN?

RUA (18), 2
SUBC (I1CTvypPE)
s NBKMES
SUBC (D18M1)

A = COUNT
MC =

zZX
e >0 >
»

M8([=1], P

Ms

REPP (:1LOOP)

suB¢c (pidml)

A 'at 2, 2

GOTO (:TESTRN)

A = PRPARF

A = 3"5) Z

SUBC (Di8M1)

PRPARF = §

SUBC (:CTYPE)
1PARMES

G = PRPARF

GOTO (SREOFFER)

PRPARF & ~ §

Atwr 4, 2

SUBC (:CTYPE)
! TORNMS

SUBC (:CTYPE)
1 YOKMES

A z PRAR(1)}

SUBC (:HOK)

G a2 - PRPARF

Az = 63

RCA (6)

A '#' Me[2])

MG(2) = A

A = COUNT, 2

GOTO (:START PR3

m>m8>>
nu +$C nu
4
-t o

TEND®  PRNOK

LOOP, TESTRN

CLEAR PRINTER |INTERRUPT

PRINTER NGT BuSY
SELECT BUFFER
ALL Ok ?

PRESERVE

PAPER LOW INDICATION

SET INDICATOR

ASK FCR REFILL OF BUFFER

SELECT NEXT BUFFER
PRESENT ?

START PRINTER AGAIN
EXIT PRINTER

REOFFER

NEK ?
TYPE "PRINTER NBK"

MACHINE FAILURE

SAVE COUNT
NUMBER OF L INES

REMOVE NEY PAGE INDICATOR

PREPARE LCOP

LABEL TO FIRST L INE
THIS LINE OK 2
SELECT NEXT LINE
CCUNT DOWN

MACH INE FAILURE

=~ PARITY ERROR 7

78

) PAR!Ty ERROR FOR SECOND TIME

) IN SAME LINE ?
) GIVE UP
SET INDICATOR

TYPE YPRINTER PARITY"

LABEL TO FIRST LINE
TRY AGAIN

SET INDICATOR

< PAPER TQORN ?

TYPE “PAPER BREAK"

TYPE "YOKE OPEN®

RESET PRINTER

LABEL TO FIRST LINE
}

) CHAMGE

) CARRIAGE CONTROL TO ¢

)

PREPARE RESTART, CONDITION NO

TRY AGAIN
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PRINT

FIxT:

ABSF IXT:

FLOT:

PRO:

AMS :

PRNT IS

Y,

Y,
Ys
Yo

(V)
Y
Y,
Y

Yo
N,

SUBC(IGEN)
GOTO(:PRO)

S = 1

ABS = §
SUBC(:FiX)
GOTO(:PRQ)

$§ a3 0
GOTO(:FIXTIL1])

ABS = B
SUBC(:FLO)

F = :CBASE
COUNT =& 6
G » PRPOS

F = 145, P
SUBC{ :NLCR)
A 3 $CBASE
S 2 MA

§ » IPRNTASB

8§ a MS, P
PRROS = §

MC = A
SUBC(:PRHEX)
A = MCl[e1]
A+ 1

REPP( :ANS)
GOTOR(MCI{=1])

MC = S

A w1 127

A & ICONTAB

S 8 MA

S +» 65, P
SUBC(:PRHEX)
8 3 MCl(=1)
GOTOR(MC[=1])
S +» 65, 7
SUBC(:TAR)
SUBC(:NLCR)

$ a3 MC[=1]
GOTOR(MC[~1))

L

79

PERFORM GENERAL CONVERSION
PRINT ouT

SIGNEN VERSION

SIGN INDICATOR
FIXED=-POINT CONVERSION
PRINT ouT

UNS|IGNED VERSION

S| GNED VERSION
FLOATING=POINT CONVERSION

NUMBER OF CHARACTERS

POSITION ON LINE
BEYOND THE END?
BEGIN ON NEW LINE

CHARACTER
GONVERSION TABLE
GCNVERT CODE, = SPACE?
PRPOS = PRPOS + 1

SAVE A

PRINT CHARACTER

RESTORE A

INCREMENT FOR NEXT CHARACTER
EXIT PRINT, FiXT, ABSFIXT, FLOT

PRESERVE S-REGISTER
REMOVE EXTRANEQUS B!TS
CONVERSION TABLE
CENVERT TO PRINTER CODE
= TAB OR NLCR?

PRINT

RESTORE S

EX!T PRNT!S

TaB?

DG TAB

DO NLCR

RESTORE S

EXIT PRNT!S
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H
"

"

- i 80
TBEGIN' FVOC, ELOOPD, ELOOP1

ASSUMED To BE DECLARED GLCBALLY ARE: DERRORM, ERRORM

ASSUMED Te BE DECLARED AND DEFINED GLOBALLY ARE: DANGEROUS
RUNNUMBER, ERRONEOUS, PRPOS, CARRIAGE, CTYPE, SMES,
FIXT60, PRHEX, AFXT, WANTED, LINE COUNTER, AFXTS,
LAST SYMBCL, CONTAB, SPACE, PRNTIS, VALUE OF CONSTANT,
PRINT, ENCRUN, LAST IDENTIFIER

DERRORM! DANGEROUS = «B " NOTE DANGEROUS ERROR

ERRORM:

U,
Y

Ys

N»

Y

N,

RUNNUMBER = A, P

GOTOR(MCI[=1])

MC = S

$§ = 0

ERRONEQUS = §

8 a PRPOS

MC & S

8§ = EMPTy, P

MC = 8

S 2 COUNT

MC = 8

MC = A

F a1

F = 2

SUBC(:CARRIAGE)

('660 072 000'+:KY)

SUBCD(:CTYPE)
tSMES

G 2 M[B - 1]

SUBC(IFIXT60)

(*760 072 000'+:KY)

s = 37

SUBC( :PRHEX)

§ = 50
SUBC (! PRHEX)

A3 3

G 8 MC{=1)
SUBC(:AFXT)

A = RUNNUMBER

A = 500, Z
SUBC{:DUMPING OFF)

A 3 =WANTED, P

G = LINECOUNTER
SUBC(:AFXTSH)

A = RUNMNUMBER

A = 500: z
GOTO(:FVCC)

A = LAST S5YMBOL
A tat =127, 2
JUMP(5)

A = 93, P

96, €
!CONTAB

Map, P

0, P

3 LAST SYMBOL
SUBC(:AFXTS)
GOTO(:FVOC)

2 8 & 2

HPPr P>p

LGNORE ERROR?
EXIT DERRORM AND ERRORM
SAVE S~REGISTER

NGTE ERROR
POSITION ON LINE
PRESERVE IT IN STACK
BLANK LINE INDICAT|ON
PRESERVE IT IN STACK

PRESERVE COUNT

PRESERVE ERROR NUMBER

) SINGLE OR

) DOUBLE

) SPACE VERTICALLY

PREVENT KEYBOARD INTERRUPTS

TYPE CR NL BLKDIG
ERROR NUMBER
TYPE IT

ALLOW KEYBOARD

T
nR»

ERROR NUMBER
PRINT 17T
EXECUT 1ON

A = WANTED?
QRJECT PROG LINE NUMBER
PRINT 1T

EXECUTION?
AVOID LAST SYyMBOL

< 128 2
ELSE PRINT
) % 94,

) 95, 967
CONVERS|ON TABLE
) NOT COMPOUND?
) A NOT SPACE?

INT REP

PRINT
DONE

INTERNAL REPRESENTATION

INTERRUPTS AGAI!N
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FvoC:

ELOOPO:

ELOOPL:

Y,

F a6

SUBC(:SPACE) "
A 3 LAST SYMaoL
SUBC(:PRNTIS) "
Fai, 2z "
SUBC(:SPACE) "
F u VALUE OF CONSTANT
SUBC(:PRINT) "
GOTO( :ENDRUN) "

§ a1 2 "
M[6) = 8 . "

-8 3 LAST IDENTIFIER "

A = 4 "
COUNT =z A "

LCS(2) "

LUAB(6) "
A v 83, Z "
A a MA[-1) "
SUBC(:PRNTIS) "
REPP(ELDOPL) "
S u LAST IDENTIFIERIY])
REPG6P(IELOOPD) n
Foa 2

SUBC(:CARRIAGE) "

‘§ 8 MC[=1)
COUNT = § "

§ 8 MC(=1] "
EMPTY = § "
8 = MC[=1] "
PRPOS = § "
8 3 MCi=1] "
GOTOR(MC([=1]) "

YEND" "

»

81

6 SPACES

PRINT THE SYMBOL
CONDITION = NO
1 spacCe

BRINT T
TERMINATE EXECYTION

2 WORDS OF IDENTIFIER
CCUNTER LOCATION

FIRST WORD OF |DENTIFIER
4 CHARACTERS PER WORD
COUNTER LOCATION

DISCARD UNUSED BITS
SEMIFT TO POSIT|ON

CLEAN CHARACTER, DONE?
CORRECT CODE

PRINT CHARACTER

NEXT CHARACTER, I|F ANY
2 " SECOND WORD, EMPTY?
PRINT SECOND WORD

BOUBLE SPACE VERTICALLY

RESTORE COUNT

QLD BLANK LINE INDICATION
RESTORE IT .

OLD PCSITION ON LINE
RESTORE IT

RESTORE S~REGISTER

EX!T DERRORM AND ERRORM

ERROR MESSAGE
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"BEGIN' HERE
HERE :
INTREP[271:
INTREP[J311:
HERE (0]

NXT TAPE sSL:

DECIDE?

EX}IT:

SPECiAL:

1

82

066 400 010°
=1132 400 011°

"BEGI!N' DECIDE, EXIT, SPECiAL, PARITY, RCLN,
BAT, UL, LG, UC, NONFLX, TRANS!IT
" ASSUMED TO BE DECLARED AND DEF INED GLOBALLY ARE:
N REHEP, INTREP, TLXREP, FLEXCODE, casge,
" RUNNUMBER, PRNTIS, ERRORM, NLCR,

" LINECCUNTER, AFXT, TAB
SUBC (tREHEP) "
S tg? 127 (1]
s - 31, P "
FLEXCODE = B "

GET HERPTAD FRCM BUFFER
REMCVE EXTRANEOUS BITS
HEPTALC > 31 ?
FLEXQOCODE

A = FLEXCODE, P " OR CODE KNOWN TO BE FLEXO ?

S + I INTREP " ) BASE ADDRESS

S + ITLXREP " ) OF CONVERSICN TABLE

S = MS, P " TABLE ENTRY IN s

GOTO (:SPECIAL) " IF NEGATIVE, SPECIAL HANDLING

§ = CASE, 2 " LOWER CASE 7

RUS (8) " SHIFT TO YPPER CASE BI1TS
S rat 255 " MASK QUT EXTRANEOUS BITS
A = RUNNUMBER

A = 100, 2 " PRESCAND 7

EXIT NXT TAPE sSL

GOTOR (MC[=11) "
A = S

GOTO (:PRNTIS) "

LUS (10) n CLEAN AWAy FLEXIS BITS
RUS (10) W SHIFT BACK

S + :PARITY " BASE ADDRESS CF JUMP TABLE

GOTO (8) W SWiTCk TO MANDLE SPECIAL CASES

GOTO (:TRANS!T) " - 9 LETTER SHIFT

GOTO (:TRANSIT) "o~ 8 FIGURE SHIFT

G0TO (:RCLN) "o 7

GOTO (:BAT) "o g

GOTO (:UL) no- g

GOTO (:{LC) " . 4

GOTO (:uC) "ow 3 )

GOTO (INXT TAPE SL)" = 2 SKIP ERASE, BLANK, STOP, BACKSP
GOTO -1

($NONFLX) "

PRINT CHARACTER AND EXIT NXT TAPE Sy
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PAR|TY: A = 102 * = § EROOR NUMBER 102
S = RUNNUMBER
$ - 500, 2z “ EXECUTION 7
Ys A + 413 " THEN INCREMENT ERROR NOS., BY 412
SUBC (!ERRORM) " REPORT THE ERROR
GOTO (INXT TAPE SL)" AND TRY THE FCLLOWING HEPTAD
RELA A B RUNNUMBER
A - 100, 2 “ PRESGAND 7
N, GOTO (:5119)
S = COUNT
MC = 8 " SAVE .COUNT
SUBC (INLCR) " NEW LINE GN LINE PRINTER
6 = LINECOUNTER
F » 1
A = 4 .
SUBC (:AFXT) “ PRINT NEW LINE NUMBER |N 4 DiG,
SUBC (:1TAB) " TAB THE LINE PRINTER
S = MC(=1]
COUNT = 8 v RESTORE COUNT
8119 $ = 119 “ CARR!AGE RETURN
GOTOR (MC[=1)) " EXIT NXT TAPE sl
BAT: s = 118 " TAB
GOTO (IEXIT)
1] $ a 32638 " UNDERL INE OR VERTICAL BAR
GOTO (:DECIDE) " DEPENBING ON CURRENT CASE
LG s= 0 " LCWER CASE i
uts CASE =u & " BTORE CASE
GOTQ (INXT TAPE sL)" AND GET NEXT HMERTAD
NONFLX: A s 103 “ ERROR NUMBER 103
GOTO (:PARITY[1]) " REPORT ERROR
TRANS TS A = RUNNUMBER
A = 500, Z " EXECUTION ?
N, GOTO (:MS§([8]) - W FIND APPROPRIATE ERROR NUMBER
FLEXCODE = = B " CCDE ® TELEX ,
GOTO (:MS(5)) " FIND APPRQPRIATE SHIFT

'END' NXT TAPE SL
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TLXREP:
TEND !
TAB:
TABY: v,
@ Nl
N,
N,
SPACE!
N,
AFXTHR
AFXT:
TENC”
TBEGIN'
RECCDE:

M[64 + (48:CRD)]:

- 0000
- 0000
'000
‘000

000
600
0656
053

+ ¢

‘000
'000
'000
'000

000
002
004
055

* + 4+ 2

'000
'000
1000
1000

001
057
074
062

040
055
003
061

+ + ¥+ &

'000
1000
'000
'000

+ & & &

S = PRPGOS

S %) w7

$§ =+ 9

S = 145, P
PRPOS = §
EMPTY 2 =B
GOTOR(MC([=1]))
SUBC{INLCR)

S =» 144
GOTO(:TABJ)

SUBC(:RND)

S 5 G, P
GOTOR(MC{=11])
8§ « PRPOS
GOTO(:TAB3)

A2 6
s =0
ABS = §

SUBC(:PiIX1)
GOTO(:PRO)

po2r
002
535"
427

007
033’
g22'
014"

416°
415"
034'

017°

412"
423"
436"
024

wo we we we

- we wa we .. we ws we

we we we we

* 4+ + &

3 &+ 2 #

*000 002 435° " BLANK §/T
'000 004 430° " CR 9/0
'000 054 42%1° " SPACE /M
"000 054 026°' " ,/N /M
'000 061 425! " NL y/L
‘000 062 420 " 4/R 1/6
*a00 000 031 v 8/1 o/P
‘000 042 037! " o3/C a/Vv
'000 040 043" v 3/E v/2
'000 041 013 v /D %/8
*000 003 042 " 1/5 6/vY
'000 0431 441" w [/F /7%
*000 001 040 " w/A 2/¥
'000 000 003! " .:/J FIGURES
'000 000 432 " 7/ 1/Q
'000 000 004° " (/K LETTERS

PCGSITION ON L INE

NEXT TaB POSITION
LINE CVERFLOVW?

NCTE CCCURRENCE OF CHARACTERS
EX:T TAB AND SpPACE

START A NEW LINE i

ROUND pARAMETER

> 07

ELSE EX!IT SPACE

NEW PCS|ITION ON LINE
TEST AND EXIT

NN 3 &
MMy =2 0
UNS | GNED VERSION

FIXED=-PQOINT CONVERSION
PRINT 1T OUT

LINE PRINTER SECTION

CRDAR, PCAR, CRDSS, BUFFERM], PCSS, BUFFER39, CASE,
POINTER, COUNTER, LAST, WRCNGe INTABLE, INSTR,
CRDREADER, LOOP, SELECT, RESULT:, NLCR, START pC,
E1GHT, NOK, PUNCHER, START CRD

"  ASSUMED TO BE DECLARED GLOBALLY ARE:

" RECODE, ISTART

"  ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:

" CRD, PC, BRUSH, INTAB, INTREP, D18, RESTORE, HOK

CRDAR:

84
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Mm[{64 + (4%;: PC)]:

KTABRIO]:
KTABI1{0]}:

RECODEI[D) ¢

CRDSES
BUFFERM1:

pC8s:

PCAR:

(*033
(022

000 000°
600 000!

85

+ IRECCDE )
4 tISTART )

F = ('000 040 0QQ"+:CRD)

SUBC (:BRUSH)
F =
SUBC (:BRUSH) “
A = ICRDSS
CRDAR[O0) = A "
A = 1PCSS

PCAR[D) = A "
A = :(CRDREADER
INTAB[{8+!CRD) s A"
A = S$PUNCHER
INTAB[B+3:PC] & A ©
LAST =2 =« B

WRONG = = B

GOTO (:START CRD) *

'SKIPY 1

1
'176777°

'SKIPY §

1
YSKiPY 4

* RESET CARD READER

('000 040 000'+:PC)

RESET PUNCH

READER OK + LABEL

PUNCH OK -+ LABEL

SET INTERRUPT ADDRESS CARD READER

SET INTERRUPT ADDRESS PUNCH

START CRD READER

" 47 1/2 K = 1
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BUFFERJ3Y:

CASE:
POINTER:
COUNTER
LAST:
WRONG$

INTABLE:

INSTR S

1176 047°

'SKipt 4
'SKiIPY 1
tSKIpY 4
'SKIPY 1

-9
43
10

6

63
2
8

+# 8 2 4+ 3 8

44
46
48
50
52
55
57
59
61
36

+ ¢ & 2 8 @& 2 8 8§ ¢

528

996
328

291

212

486

516
630
744
857
971
085
198
312
437
186

RUA (7)
RUA (21)
RUA (14)

934
377
088
536
991
138

902
567
232
897
562
227
892
557
486
157

BCRITFTTZ0VOD

" 47 3/2 K + 39

EM

—~H s~ i

P EBNAT MND T —

ONWVWAC <€ XN

DENVRD NP O

PACE
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CRDREADER!

LOOP:

SELECT:

RESULT:

NLCR?

N,

Yo

N,

(Vi)
N

N,

Ny

(1660 071 000'+:CRD)
A = CRDSS[=~-11},

GOTO (:NOK)
G

s BUFFER39
A = B0
S = MG,Z
A = 2, P
F = i
JUMP (=4)
RUS (12), 2
A - i

COUNTER = A,
8 = BUFFER39
GOTO (:NLCR)

CASE = B

G = BUFFER M1
POINTER = @
G = POINTER,

F » i

POINTER 2 = @G

F 2 « F
A s MG
Rya (12)
F = 1MC

A 'w' 4095

S = 0
RUAS (3)

A u? 128;

GOTO (:EIGHT)

NORA

A = lNTABLEtB-li]~

NORS, 2

DO (INSTR([B})

A+ 48
Tt 12
s MG

»

£

2 MA
3 124
$ (10)
2 122
RCS (1),
S ta' 12
JUMP (3)
A = CASE
CASE = A
MC{1) =
MC[1l] =
A = i

COUNTER = A,
GOTO (i1LOOPR)

s = 26
MC{il

F =

MCL1]
Ml
MCl1}
MCc{il
Mcill
A =2 MG

7

»

7

?

A
)

$

B B B B |

E

tINTREP

P

Z

REMCVE INTERRUPT SIGNAL
oK ?

PCINTER TO LAST WORD OF BUFFE
PREPARE LQOP

TwO BLANKS IN BUFFER WORD ?
AND STILL MORE COLLUMNS ?
INSPECT PREVICUS COLUMN

ONE BLANK 7

SHIFT UNDEF INED
PCINTER TQ FIRST COLUMNS
PREPARE LCOP

NEXT wORD

TwO CCLUMNS

SELECT ONE

SAVE POSITION N BUFFER
CLEAN AwWAY EXTRANEOUS BITS

ISOLATE ZONE PUNCHINGS INTO S
NC PUNCHING IN ROV 8 ?

NCRMAL IZE BITS
WCRD FROM CONVERS/ON TABLE
ANALYZE ZONE PUNCHINGS

SHIFT WORD TO RIGHT POSIT!ON

CLEAN AWAY EXTRANEOUS BITS
RESTORE PCSITION !N BUFFER
BASE ADDRESS CONVERS|ON TABLE
SELECT WORD FROM TABLE

TRY UPPER CASE

GESS .CORRECT ?

PERMAPS LOWER CASE 1S BETTER
CASE INDEPENDENT %

CLEAN AWAY EXTRANEOUS BITS

CASE CORRECT ?
NEW CASE

- PUT CASE INTO BUFFER

PUT CPARACTER INTO BUFPER

CCUNT DOWN, READY 7

CARRLAGE RETURN

TWO BLANKS

AGAIN TWO BLANKS
AGAIN TWO BLANKS
AGAIN TwO BLANKS
AGAIN TWO BLANKS

87

R



100470 - 1 a8
A -~ BUFFER39
RUA (18) v ) FCRNM
A + BUFFER39 * ) CCDE WORD
PCSS11] = A " STORE CODE WORD
START PC: PCARI{1] = 8 " INTERRUPT COUNTER = 0
A = D18
PCAR{2]) = A " ACTION GOUNTER = 1
('760 070 000'+:PC) " START PUNCH
GOTO (:RESTORE) " EXIT INTERRUPT CARDREADER
EIGkT?S A st 126 " CLEAN AwAY BIT ¢, 8, AND 1
NORA, Z ¥ NCRWVALIZE REMAINIG B!ITS .
A = [NTABLE([(B=19] " SELECY WORD FROM CONVERS!ION TABLE
Y, GOTO ((SELECT)
NORS, Z " ANALYZE ZONE PUNCHINGS
N, DO (INSTRIB}) " SRIFT WORD TO RIGHT POSITION
A+ 96
GOTO (:RESULT)
NOK ¢ A e 15, 2 " NCT END OF FILE ?
A =2 ICRDARI[1}
SUBC (:HOK) " RESET CARD READER

Yy LAST = B

Y, GOTO (:CRDREADERI[3])
WRONG = B
GOTO (:RESTORE)

|START A = WRONG, P
N» GOTO (tRESTORE)
WRONG = « B
A = :!CRDARI[1]

SUBC (:HOK) " RESET CARD READER ONCE MORE
GOTO (:START CRD) " TRY AGAIN
PUNCHER? (*660 671 000'+:PC) " REMCVE INTERRUPT BIT

A = PCARI[O], P " oK 7

N, A = {PCAR[1) "oy

N, SUBC (:HOK) " ) RESET PUNCH

N, A 3 1PCAR[1] ") Twlek

N, SUBC (:HOK) ")

N, GOTO (:START PC)
A = LAST, P

¥s GOTO (:{RESTORE)

START CRD: A =z Di8

CRDAR([2]) = A * ACTION CQOUNTER = 1
CRDAR[1) = B " INTERRUPT COUNTER 3 ]
('760 070 000'+:cRD) " START CARD READER
GOTO (:RESTORE)

YEND Y

PREEWO!

1END? " pPiICe
" S, BMON|TOR VARIABLES 1

SUBVOVARIO:

*BEGIN' CMODE, BASE, DPO, BEGIN OF PROGRAM,

END OF PROGRAM, RELADRSS., BEGIN OF TEXT ARRAY, BEGINSAFE,
WCRDSAFE, SH FTSAFE, PNTR,CORRECTIE, USER,

LABEL ,D24PLUSDR22
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FIRST 3 TIMES: 1'8KIPY 1 " INFORMS THE SYSTEM HOW TO SET HMODE
HMODE 18KiIpY 1 "JOR INTERPRETATION
CMODE: 8KIpY 4 "COMPILING MODE
LVAR: tSKIPY 6
BASE: 18KIPY ]
OPO: 'SKIPY 1 ") THIS QRDER OBL IGATE
BEGIN OF PROGRAM: 'SKIp?' 1 "y
END OF PROGRAM: tSKIPY 4
RELADRSS '8KIPY §
BEGIN OF TEXT ARRAY!'SKIpP' 1
BEGINSAFE; '8KIpY 3 ")y THIS QRDER OBl IGATE
SHIFTSAFE} 1SKIPY 1 ")y
WORDSAFE: 18Kipr 1
PNTR: 18KIPY 4
INSTR CNTR: 18KipT 4
CORRECTIE 'SKIPT 1
'tgKIP* 3
USER: «0 " ONLY ENE START 10RDER
D24PLUSD22: *420 000 000"

LABEL S '1SKIPY 2 “ 28 VARIABLES
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"SUBMON|ITOR SECT:!ON NR 2,

SUBVNONITOR:! S = 3 "YUNLESS OTHERWISE SPECIFIED
HMODE = § ")IJCB & INTERPRETED AS NORMAL. PROGRAMS
U, S & FIRST 3 TIMES,Z "=(1ST,2ZND CR 3RD RUN OF THE DAY)
Y, GOTO(:NPR)
FIRST 3 TIMES + 5
S =
HMODE = 8§
GOTO(!ILR)

NPR: "BEG!N' LOOP, END
SERIAL + 8 "INCREASE SER1AL NUMBER
SUBC (:DATE AND SERIAL) "INFORM OPERATOR NEXT
SUBCD (!CTYPE) "PRCGRANM WiLL BE
s TRNMES "COVPILED
A & 1BASE 0
BASE = A
A s 3
CMODE = A
SUBC(LINIT BITSTRM)
SUBC(:PRESCAND) "COMPILE PROGRAM
A = iINSTR CNTR
A + RELADRSS

USER([=3) = A "LENGTH OF TOTAL PROGRAM
SUBC (3FORCE LAST BITS) “EMPTY STRWRD
SUBCD (!ASK DUMP END) “FIRST FREE PLACE
A = DRBEGS
USER[=1] = A "START ADDRESS CN DRUM
S » A "NUMBER OF WORDS ON DRUM -
A= 0
DIVAS(:REC BULEN), Z

N, 8§ # J "WNUMBER OF .BUFFERS
USER[=2) = § ")

SUBC(:FINISH BITSTRM)
SUBC(tEND DUMP)

"AFTER EXECUTION OF THE INSTRUCTIONS ABOVE CNLY 4 WORDS

"IN CORE ARE OCCUP'!ED BY INFORMATION RELEVANT TO THIS

“USER., THIS ARE THE 4 WORDS DENOTED BY USER, USER[=1], USER[=2],
v WHICH TOGETHER FORM A START 1 ORDER AND USER([=3) WHICH
"CONTAINS LENGTH QF THE OBJECT PROGRAM IN CCRE.



LOOP:

END:

TRANSF

“SUBMONITOR SECTION NR 3

Y,

Y
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S & ERRONEOUS,
GOTO(:ENDRUN)
A 58 USER[=J)

G = A

A + BEGIN OF PR AR

SUBC (:0BSERVE)
PRESENCE = - B
A - (USER
LABEL = A

S = MA[=2]
LABELI1l) = 8

SUBC (JINIT BITSTREAM)
S » BEGIN OF PR AR

INETR CNTR .3 §

SUBC (:TRANSF)

91

"INC RECOVERING IN
")CASE CF M|STaKES

"G HAY .BE USED IN ERRORM

"SPACE ENQUGH FCR RECOVERING

"COMP{LER WiLL BE OVERWR|TTEN BY OBJECTPROG
"INUMBER OF BUFFERS

")TC BE TRANSPORTED

")FROM NOW .ON INSTR CNTR

")HAS ABSOLUTE MEANING VERSUS
"IRELATIVE MEANING DURING COMPILATION

SUBC (:MAKE STARTIQRDERS)

6§ = INSTR CNTR
S »n MS([=1]

MC = S

F = DPO

M¢ s F

SUBC (¢INIT BITSTREAM)

S ® 2
PLUSS(PNTR)

S = Mi8 - 1], 2

GOTO(!END)
s & 1

MINS(INSTR CNTR)

SUBC( ! TRANSF)

A = BEGIN OF PROGRAM

S & PNTR

M8 = A

A+ 1

Ms{i) = A

A & INSTR CNTR
A8 MA[=11

A e Mta = 3’ ?
MiB = 31 = A

SUBC(:SKIP REST OF BUF)

GOTO(:L.OOP)

F 3 MC[=2])
DPO = F

S = INSTR CNTR
A 8 MCl[=1)
M§[-1] = A
GOTOR(MC=1])

TEND? NPR

GOTO(BEGIN OF UP 32 K)

"SUM OF MAXIMA OF HEAD PROGRAM

")DPQ AND BEGIN OF PROGRAM
")OF ‘HEAD PROGRAM

") PNTR 1§ QUTPUTPARAMETER
") CF MAKE START4{0ORDERS

"IFILL
"IPSEUDG

"IL1BRARY
")VAR! ABLE

")POSSLELE REFRESH

*)SUM OF MAXIMA
")

"IRESTORE DPO AND BEGIN OF PROGRAM
II)

" M{END OF TOTAL PROGRAM)] = SUM OF MAXIiMA
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" SLBMON|TOR 4

LR BEG i NY

v,
N,
N,

G a ERRONEOUS, Z "

Yo

NEXT PROCEDyURE
SUBCD (:CTYPE)
tPTRNMES

SUBC(:INITPR2)

A u 8
CMODE = A
G = BASE1
BASE = 6
SUBC(IINIT BITSTRM) "
SUBC(:PRESCANG)

t ASK PERMIT TO INSERT ROyYT!NES

NO DUMP ING

S = NBR OF ROUTINES

MAX NBR OF ROUTINES - S,
A = 807

SUBC(IERRCRM)

P n ROOM?

IF ANY ERROR THEN

GOTO( :ENDRUN) v RESTORE STATE

S = LVAR " NUMBER TO INSERT
END OF TRAFOTABLE + S

END OF CROSSTABLE + S

A = BEGIN OF TEXT ARRAY

BEGINSAFE = A

§ = MA

WORDSAFE g §

8§ 2 1

SHIFTSAFE 2 S

F = LVAR " VARIABLE TO COUNT PROCEDURES

MC = F * VARIABLE TO POINT INTO cATALOGUE

VANTED = «B " NO COMPILING OF LINENUMBERS
s IBASE?

BASE B A

A = 2 W)INDICATE INSERTING

CMODE = A ") ROUTINES AUTHORIZED
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" SUBMONITOR 5

SUBC(:IINIT BITSTRM)
NEXT PROCEDURE!S = END OF INFQTABLE

MC = §

SUBC(:PRESCAND)

SUBC(:FQRCE LAST BITS)

SUBCD(:ASK DUMP END) n DELIVERS FIRST FREE PLACE ON DRUM
G = END OF INFOTABLE ") MIEND OF INFOTABLE]:!=

MG = S "y END OF DRUML IBRARY!=

END OF DRUML IBRARY = 8 1) FIRST FREE PLACE ON DRUM

A s 1

PLUSA(M([B=3)) " NBR OF ROUTINE

A + BEGIN OF CROSSTABLE " SO CALLED “"ENTRY" FOR CURRENT ROUTINE

D =2 A "D {8 INPUTPARAMETER FOR INFORM PROGRAMMER
MA[1l) = G " CROSSTABLE[ENTRY+1):=END OF INFOTABLE .

§ 3 MC[=1] " VALUE END OF INFOTABLE BgFORE COMPILATION
G 3 INSTR CNTR

G =1 " M{OLD END OF INFOTABLE]t= LENGTH [N CORE
ME{i] = 6 " '

S + D24PLUSD22

Ma = s ")y CROSSTABLE[ENTRY]:=

('120 000 000' +:ENTRANCE)
SUBC(: INFORM PROGRAMMER)
G 3 M{Bm1]
SUBC(:NXT PP) " LAST PROCEDURE?
‘N, M[B=1] = A
N, GOTO(:NEXT PROCEDURE)
SUBC(:FINISH BITSTRM)
A a LVARI[1]
@ = ERRONEOUS, 2
N, SUBC(:INFORM OPERATOR) » AND SYSTEM TOO

GOTO({ :ENDRUN) " 60 INSTRUCT!IONS
1END ILR
NXT PP S = MG
S ta' 32767 ") NEXT PROCEDURE POINTER
MULS(3) "y J=ENTRY IN CATALOGUE
A 3=iMS{=1] ") «(34FORMAL COUNT +1)
A + G
U, A = END OF CATALCGUE, Z» L=5T PROCEDURE?
GOTO(MC[=11) W 7 INSTRUCTIONS
UPDATE L I.BRARY: F = NBR OF ROUTINES )
LVAR a F #) SEE ASSURE L |BRARY
F = END OF TRAFQOTABLE wy
LVAR[2] = F ")y SEE ENDRUN TOO
F = END OF INFOTABLE "y
LVAR[4) = F "y

GOTOR(MC[=11) "y 7 INSTRUCTIONS
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" SLUBMONITOR 6

INFCRM PROGRAMMER!

PR {DF:

PRINT

PRINT WORD:

ELOCPL:

94

*BEGIN' PR |DF, PRINT, PRINT wORD, ELOOPY

N,

*END?

F a2

SUBC(:CARRIAGE)

A a1

MINA(MIB=2])
§ a MA{1), P

SUBC(:PRINT WORD)

GOTO(:PR I(DF)
F aiMs
SUBC(:PRINT)

G 3 MO(1)

SUBC(:PRINT)

G =-M°

") DOUBLE SPACE
") VERTICALLY

" NO LONGER I|DENTIFIER?
" NUMBER OF PROCEDURE

" LENGTH IN CORE

G + END OF DRUMLIBRARY " LENGTH ON DRUM

SUBC(:AFXTH)
Faé

GOTO(:SPACE)

S % = §

A =2 4
COUNT = A

LCS(2)
LUAS(6)

A ‘et 63, Z

A 3iMA[=1]
SUBC(:PRNTIS)
REPP(:ELOOPYL)
GOTOR(MC[=11)

INFORM PROGRAMMER

" 16 INSTRUCTIONS

" DISCARD UNUSED BITS

“ SHIFT TO POSITION

" GLEAN CHARACTER, DONE?
" CORRECT CODE

" PRINT CHARACTER

» NEXT CHARACTDR, IF ANY
" 10 INSTRUCTTONS
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"SUBMONITOR SECTION NR 7,
MAKE START1 ORDERS:

TBEGIN? LOOP

A = BEG!N OF PRoGRaAN
PNTR = A

A 3 END OF PROGRAM

A + RELADRSS

s e 0., 2

LABEL([L1) = S

¥ COREADRESS LAST WORD OBJECTPROG
" CONDITION YES
" KMOUNT QF BUFFERS TO RECOVER

LOOP:A + 3
G = A ")ASK PERMIT TO FiLl
G » CORRECTIE Y)ANOTHER 3 WORDS

SUBC({OBSERVE)

Y, LABEL = A
Yy MA[=2] = §

MA =2 §

S v 2

MINS(PNTR)

S = MSIL) , 2
Y GOTQR(MC[=1))

LABEL = A

Mi

0
IVAS(:RECBULEN) , 2
N, § « 1

MG[=2] = §

LABEL{1] + S

$ = LABEL

A = LABEL
GOTO(LooP)

" INITIALIZE LABEL

")FILLING OF FIRST START1 ORDER

"INOW AUTHORIZED, |F THERE MIGHT

"}BE NO PROCEDURES AT ALL THEN NO BUFFERS
")T0 RECOVER

* FILL FIRST LABEL WITH ZERO AND

" OTHERWISE POSSIBLE "NEW" LABEL

" W|TH PREDECESSOR

" NUMBER OF NEXT ROUTINE, IF ANY

" IF NOT FIRST LABEL THEN REFRESH

")START ADDRESS ON DRUM INTO
")}START1 ORDER '

" LENGTH ON DRUM
" LENGTH s INTEGER AMOUNT OF BUFFERS?

")JAMOUNT OF BUFFERS TO RECOVER
W)STORED IN STARTL ORDER

w32 INSTRUCTIONS
")ADDED To TOTAL AMOUNT

TEND? MAKE STARTL ORDERS

ASSBURE L IBRARY! F =
NBR
F =
END
F =
END

L VAR

OF RQUTINES = F

LVAR[ 21

OF TRAFQTABLE s F

LVAR[4] .

OF INFOTABLE & F WSEE ENDRUN

GOTOR(MC(=11))- "7 INSTRUCTONS

v SYSTEM 1

'BEGIN' BCHECK, CONSIDER,ERM, DANGER

95
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SYSTEM:?
BCHECK: 'SKIPY 1 % 1 VAR ABLE
CONS I DER: U, B - BCHECK, P "eTACK GROWTH DANGEROQUS?
N, GOTO(LINKI[2]) MEONTINUE EXECUTION
B = BEGIN OF STACK
A = 609 "END OF EXECUTION
SUBC(:ERRORM) "g INSTRUCTIONS
OBSERVE: U, A - END OF COMPILER OUTPUT SPACE, P
N, GOTOR(MC[~1])
A = 493
VALUE OF CONSTANT = F ") LENGTH OF TOTAL
ERM SUBC( :ERRQRM) w) PROGRAM
GOTO(tENDRUN) "6 INSTRUCTIONS
DANGER: § = » DANGEROUS, P
Yo A = 490
Y, GOTO(:tERM)
GOTOR(MC(=1])) "4 INSTRUCTIONS
TRAFO?

"RECOVER SECTION NR 1.
RECCVER{[Q]:

'BEGIN' QuEu7, CRBUF1, CRBUF2, CRBUNOF?, CRBUNOE?,
RECPOS, BUFEND, STRWORD, JUST NINE, -
NEXT STRWORD, STiLlL EIGHTTEEN, FETCH FAST,
FROM DRUM, DRTOCR

"ASSUMED TO BE DECLARED GLOBALLY ARE: BYSTREAMY, IN!T BITSTREAM,
YHBITSTREAMIB, BITSTREAM27, SKIP REST CF BUF, PROCESS7, END RECOVER

"ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE: ACTIVE, D18MINg,

BTSTREAMO 'SKIPY 1
QUEL7: 'gKiIpY 4
CRBUNOF7: 'SKIP' 1
CRBUNOET7: 'SKIPY 4
DRRCOM7 "8KipY
RECPOS: 'SKIPY 1
BUFEND: 1SKIPY 4
STRWORD ; 'SKIPY 1
tCRBUF2
CRBLF1: *SKIP?' ¢ RECBULEN
$CRBUFY

CRBLFZ: *SKIPY ¢ RECBULEN
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1

"RECOVER SECTION NR 2,

INIT BITSTREAM:

LOOP:

N,

U,

97

"BEGIN? LCOP

A EQ

QUEU7 = A

A = : NEXT STRWORD
BTSTREAMO = A
ACTIVE[7] = =B

§ = LABELI1)
DRROOM? = S

S = : CRBUPY
CRBUNOF7 = §
CRBUNOE?7? = S

A & MS{-1) , P
Ms[-l] 2 e A
SUBCD( :FROM DRUM)
S = CRBUNOQE7

8 «!ICRBUF1 , Z
GOTO(:LOOP)

" NOQO QUEY OF BUFFERS

“ WAITING FOR TRANSPORT
H)

"IINITIALIZE PSEUDO=SHIFT
" NC ACTiVE PROCESS

" NUMBER OF BUFFER TO RECOVER
" SELECT FIRST BUFFER TO FlLL
“")ASSURE PRESENCE

")OF BUFFER

" ASK FOR TRANSPORT

* CYCLE CLOSED?

TEND' INIT B!TSTREAWV
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“RECOVER SECTION NR 3.

"JUST NINE, NEXT STRWORD AND ST:!LL EIGHTTEEN FORM TGGETRER

"A LOGIC BLOCK, THAT PLAYS AN ANALOGOUS RCLE !N TwE RECCVER SECT|ON
"AS REHEP IN THE READER SECTI|ON, TO FULLFILL THE REGU|REMENTS OF A
"TRICKY OPTIMALIZATION IN BTSTREAM18 THE SECUENCE IN wH!CH THEV
"ARE 1S OBLIGATE . :

JUST NINE?} 8 = ! NEXT STRWORD ")CHANGE PSEUDO=gHIFT
’ BTSTREAM9 = S ")
S = STRWORD
§ tat 513 " FETCH BITS

GOTOR(MC[=11)
TBEGIN' ASSURE PRESENGE, GET WORD
ASSLRE PRESENCE! 8 = MGl=11, P " BUFFER PRESENT?
N, JUMP(=2)
F + RECBULEN, Z

,

BUFEND = 6 " RELEABE BUFFER
BRI GOTQ(:GET WCRD) * COND =® NO
NEXT STRWORD: § =2 :STILL EIGHTTEEN ") CHANGE
BTSTREAM9 = S ") PSEUDO =SHIFT
A = ] )
_ PLUSA(RECPOS)
‘ U, A = BUFEND, Z ") NO = yWITHIN BUFFER
GET WORD: S = MA[=]] ") YES = BEGIN OR END OF BUFFER
STRWORD = § " MEANINGLESS FOR BEGIN OF BUPFER
RUS(18)
S tar 511

W, GOTOR({MC[=1]))
G = CRBUNCE? -

U, a4 = 1M6{1!, Z " BEGIN OF BUFFER?
Yo, GOTO(!ASSURE PRESENCE)
MC = 8 "SAVE BITS
SUBCD(: FROM DRUM) " ASK FOR REF.LL
S ®= MC[=-11
GOTOR(MC[~11)
TEND Y * NEXT STRWORD
STILL EIGHTTEENS S B ¢ JUST NINE ")CHANGE PSEUDO=gHIFT
BTSTREAM9 = S "y
§ = STRWORD
RUS(9) " FETCH BITS
§ '#' 513

GOTOR(MC[=11])

B)TsTREAM{B: & = : NEXT STRWORD") PSEUDO~SHIFT INDICATES

U, BTSTREAM9 = S , P ") THAT THERE ARE 18 BITS IN STRINGWORD

Y, GOTQ(:FETCH FAST)
SUBC(BTSTREAMY)
LUS(9)

MC = S
SUBC(BTSTREAMY)
S "+ MC[~1]
GOTOR(MC[=1))

FETCH FAST: BTSTREAM9 =S
8 = STRWORD ")BECAUSE THERE ARE STILL
8 'av DiOM] ")18 BITS IN STRINGWORD

GOTOR(MC{=11])
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"RECOVER SECTION HNR 4,

BITSTREAM27: v SUBC(BTSTREAMY) ")
RC8(9) ")
MG = § ")

BUBC(:BITSTREAM18) ")9+18 = 27
8 147 MC{=1]
GOTOR(MC[~11)

SKIP REST OF BUF: § v RECPOS ")

§ = CRBUNOE7, Z ") COMPLETE NEW BUFFER?

N, SUBCD(3FROM DRUM) " [P NOT aASK FOR REFILL
GOTO(1JUST NINE)

FROM DRUM G = CRBUNOE7 " SELECT BUFFER
A w MGl=1] “)BYFFER NOT PREGENT
MGl=1] = <A ")
CRBUNQE7 = A " SELECT NEXT BUFFER
RECPOS = A “)INITIALIZE RECPOS
A+ 1 “) DON'T RELEASE
BUFEND = A ") .BUFFER YET
A = DRROOM?7, .2 " STILL DUTIES ON DRUM
Y, GOTOR(MC([=11)" IF NOT NEGLECT STIMUL| FOR REF(LL

A= g
QUEYY? ¢+ A " ONE BUFFER MORE IN QUEUE
DRROOM? =A " QNE DUTY LESS ON DRUM
A 3 ACTIVE[7] » P " TRANSPORT ACTIVE?

Y, BOTOR(MC[=1]) " ROSTPONE TRANSPORT
ACTIVEL{7] = B " NOTE ACTIVITY i
8 v 128
GOTO(SATTENTION) " ACTIVATE TRANSPORT

END RECOVER: 8 8 ACGTIVEL7], P

Yy JUMP(=2)
GOTOR(MC(=1))
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"RECOVER SECTION NR 5

*BEGIN!' NC REFRESH
PROCESS7:
DR 10 CR: § = LABEL “IDETERMINE FIRST OCCUPIED
A =z MS[=1] "IPLACE OF DRUM
S 3 CRBUNOF? " FIRST WORD IN €ORE
F 8 : RECBULEN " NUMBER OF WORDS
SUBC(:DRSTART) " START TRANSPORT
GOTOR(MC([=1)) " EXIT DR TO CR

"AFTER COMPLETICN OF THE TRANSPORT, CONTRCL IS GIVEN TO
"THE NEXT INSTRUCTIONS

S = CRBUNOF7 " SELECT BUFFER

A 8 MS[=1) “)BUFFER PRESENT

MS{=1] = =A ") AGAIN

CRBUNOP7 5 = A ¥ SELECT NEXT BUFFER

8 = LABEL

A 3 ¢ RECBULEN ")

MS[=1] »A ")FIRST NON RECOVERED WORD

Ar 1 -

M8[(=2] «A , 2 * ANOTHER BUFFER I|N START 1 ORDER?
N, GOTO(:NO REFRESH)

§ s M§ , Z " ANOTHER START { ORDER?

LABEL = § ' REFRESH LABEL

NO REFRESH: N, QUEU7 =A , Z " LE NO OTHMER START 1 ORDER STOP TRANSPORT

Y, ACTIVE[7] = =8 " QUEY SHORTER, EMPTY WORD? -
Y, 8 & 128 " NOTE INAGTIVITY
N, 8 8 0 " CAUCEL ATTENT!ON

GOTO(IATTENTION) " CONTINUE ATTENTION
SEND! DRTOCR
1END RECOVER

" RUNNING SYSTEM

RUN VAR:

tBEGIN? STOCK, STOCKiL, STOCK2, STCCK3I, EEGIN CBuP, END OBJP,
LOOSE 8TRING, REF, REF1, SRT, NBR, wS, wsSi, ACTION

STOCK: tSKIPY 1

STOCKL? 'SKipt 1

STOCK2S 1SKIpPY 1

STOCKS: 1SKIPY 4

BEGIN 0ByYp: sRipt

EMD OBUP: T8KIPY 4

LOOSE STRING: TSKIpPY 4

REF 3 P gKiIp' 1

REF{: "SKIPY 4

SRT: TEKIPY 4

NBR: 1SKipY g

W8 'SKIPY 4

w8l 18KIPY 1

ACTIONS TaKIP' 4 ¥ 14 VAR!ABLES

FREEWOZ:
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RUN SYST[O01:

VBECIN’ SCHOLTEN, HALF, ERRORTABLE, ENTRIS, ENTRIS4, EXITIS, ENTRPB,
ENTRB, DPTR, EXITP, CEN, CLPN», .CRV, CRV3, ClV, Civ5, CBV, CLV,
IAD, BAD, RAD, JO!NT AD, RAD3S, LAD, IND, INDB, [NDU, TFSU,
T8L, TFSL, TFSL1, TASR, TASI, TASB, TASB2, TASST, TASU, STSR,
§TSR4, STS!, $STSi, STSB, STSB3, STFSU, FAD, STASR, STASI,
STASB, STASST, STASU, TRSCV, TI&CV, TsCvu, FADCV, JUA, REJST,
TIAV, TAV, TAVi, iDi, TTP, TCST, STST, STSST, STSST4, CSTV,
STAD, ORAD, O1AD, 0BAD, OSTAD, EXITRC, FREE CHAIN, DECREASE,
DECREASEZ, PUNLCR, PUSPACE, RUNOUT, REHEPG, PUHEPG, ENTIER,
S@RT, LN, EXP, EXPi, CO8, SIN, ARCTAN

SCHOLTEN: + 12288

* 0
HALF § = §5835

+ 1 " 4 LCCATIONS
ERRCRTABLE: TBEGIN? END OF TABLE

GOTO (:END OF TABLE)
GOTO (f{END OF TABLE)
GOTO (:END OF TABLE)
GOTO (:END OF TABLE)
GOTO (:END OF TABLE)

GOTO (!END OF TABLE)
GOTO (tEND OF TABLE)
GOTQ (:END OF TABLE)
GOTO (:END OF TaABLE)
GOTO (:END OF TABLE)

GOTO (:gND OF TABLE)
GOTO (1END OF TABLE)
GOTQ (:END OF TABLE)
GOTO (:END OF TABLE)
GOTO (!END OF TABLE)

END OF TABLE: Az M[B=1) "L NK
A = MA[=1) “ CALL
A Ta' 32767
A = JERRORTABLE W |SOLATE ERROR NUMBER
A + 500
GOTO (:ERRORM) " 21 INSTRUCTIONS

TEND' ERRORTABLE

TRUM
ATHEMATISCH BN

M
BIBLIOTHEEK T TenDAM
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ENTR 1S3
ENTRISE:
EXIT18:

ENTRPB:
ENTRB?S

DRTR:

DOUBLE:

TEST:

END:

EXITPS

U,
N,

Y

Mo

N,
N,

A= D
MC = A
S = MS[1]
D = S

8 - BCHECK, P
GOTO (LINK[21)
GOTO (:CONSIDER)

S =2 MC[=]]
D = s
GOTO (ME€[-11])

D = A
MA = B
MG = A

GOTO (:ENTRIS4)
'BEGIN' DOUBLE, TEST

G = D

MC = F
GOTO (:END)
STOCK = A
60TO (:TEST)
S # 2

F = M8

MG a F

A+ 2, P
GOTO (:{DOUBLE)
A = 2, 2

A = mM8{2]

MC = A

A s STOCK
A+ IMC[=2])
GOTO (LINK)

YEnDY DPTR

S 2 » 4, P
B + DREFI[1]}, E
GOTO (MC{=1])
JUMP (=3)

8 + DREF{1), P
GOTO (MC[=11)
JUMR (=3)

io2

SAVE 0P

NEW VALUE OF DP = APICI1)
DANGEROUS GROWTH OF STACK ?

7 INSTRUCTIQONS

RESET DP
3 INSTRUCTIQONS

NEYW VALUE OF Dp
wp
pp
4 INSTRUCTIONS

END

PPiCaLL) N LINKDATA
NC TRANSPORT IN CASE LENGTH = 0

DCUBLE TRANSRORT

SINGLE TRANSPORT

CCNSTRUCT PP iN A
16 INSTRUCT I ONS

PP

RESET DP

TAKE CARE OF THE CONDITION

LAST S1GN = NEGATIVE

DELAY REQUIRED 97

EXIT EXITP wiTH CORRECT CONDITION
WaiT

DELAY BUPERFLUOUS ?

EXIT EXITP wiTH CORRECT CONDITION
11 INSTRUCTIONS
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CEN: "BEGIN' FORMAL, MASK(O, MASK1®, TAR, TAl, TABO, TAST,

TAA, .TAKE, ADD
S = 1
PLUSS (MA[=17) " INCREASE L INK BY 1
S = MS[=1] " TAKE APD
F = 1MS - " |SOLATE ADDRESS
S 4% G " |SQLATE CQODE
S + I1MD " CODE -+ (CLEARED) DP
MCl{1) = 5 " TOGETHER MAKE APIC[1]
RUS (15)
U, S '#' 8, 2z " STATLC ADDRESS 7
RUS (8) " |SOLATE ORD|NAL NUMBER
Y, <SUMP (4)
G + MASKLO
DO (G) " REDUCE DYNAMIC ADDRESS TO STATIC ONE
U, 8 = 15, 2 " PASSED ON FORMAL 7
Y, GOTO (IFQRMAL)
MCi{1) = 6 “ APIC[Z] CONTAINS THE ADORESS
U, 8 'a' 48, 2 * ACTUAL PARAMETER SIMPLE ?
Ne S 2 = 1 " ELSE SELECT SuBc (:M[01)
S + LMASKY(Q
F = 32767, P " ADDRESS ABOVE 32 K ?
Y, DO (TAKE) " THEN SELECT INSTRUCTION
N, DO (ADD) " ELSE ADD FUNCTION PART TO ADDRESS
MC(=2) 8 G " APICIO) .
GOTO (L INK)
FORMAL S § = MG "APICER])
M[B=1) = § " COPIED -
F 3 MG[1] " APIC[1) AND APiC{2)
MC 8 F " CCPIED
GOTO (L INK)
SUBC (:M{327671)" CCMPLICATED ACTUAL PARAMETERS
MASKO S Fa M[32767] " REAL VARIABLE
G s M[32767]) " INTEGER VAR|ABLE
S = M{327671, P " BCOLEAN VAR|ABLE
A 3 M[32767] " STRING VAR!ABLE
F = M[32767]) 4 REAL CONSTANT
G 2 M[32767) " INTEGER CONSTANT
S = 32767, 2 v LCGICAL VALUE
F = 32767 " SNALL INTEGER CONSTANT
A = M[32767) " REAL ARRAY IDENTIFIER
A s M[32767] " INTEGER ARRAY IDENTIF)ER
A = MI32767) " BOOLEAN ARRAY IDENTIFIER
A = M[32767] " STRING ARRAY IDENTIFIER
A = 1M[32767) " gyiTCkE IDENTIFIER
F = = 32767 " NEGATIVE 8MaLL INTEGER CONSTANT
A = 1M(32767) " LABEL
suB (:TaR) " REAL VARLABLE ABOVE 32 K
SUB (:TAl) " INTEGER VARIABLE ABOVE 32 K
SUB (:TABO) " BOOLEAN VAR}ABLE ABOVE 32 K
SUB (3TAST) " STRING VARIABLE ABOVE 32 K

MABK19: F = 1M0[=256)

i
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TAR:!

TAKE:
ADD:

TASBT: ThAA!

TAL:

TABO:

CLPN?

SI1MVAR?

LIST:

SUB

6 = MS[2])

F = MG
GOTO (L INK)
(:TAA)
(2 TAA)
(:TAA)
(:TAA)
M8(415]

susB
suB
s$UB

(1)
1]

0TO (LINK)
MS[2]
MG

0 (LINK)
MS[21]

Sz MS, P

GOTO (LINK)

o

VOO HGP PG
8 —5 3 & B 8 &

'END' CEN

"BEGIN'

SUB (:CEN)
$ 3 M(Bx2]
RUS (20)

S ‘e 12, 2

SUBC (IERRORTABLEILD])

§ = 3:P
GOTO (:8SIMVAR)
G 2 M[{B=3)

F & 2

fi{B=1] =& G

S + IS8T

§ 3 M§[=12]

MC 5 8

GOTO (LINK[1))
G = (M8, 2
JUMP (3)

S =2 M{B=1)

S 'wv 32767, Z
S "49v MASBK

F + 2LI8T

S = MG

MC 2 §

GOTO (LINK[L])
SUBC (1S8TAR)
SUBC (:8TAal)
SUBC (:8TABO)
SUB2 (:8TAST)
SUB3 (:STASR)
SUB3 (:8TAS!)

S1MVAR,

L1ST,

104

ADDRESS OF VAR ABLE
VALUE OF VARIABLE

REAL AARAY IDENTIFIER ABOVE 32 K

INTEGER ARRAY IDENTIFIER ABOVE 32 K
BOOLEAN ARRAY IDENTIFIER ABOVE 32 K
STRING ARRAY DENTIFIER ABOVE 32 K

LABEL ABOVE 32 K / ADDRESS OF |IDENT,

ADDRESS OF VAR |ABLE
VALUE OF VaRIABLE

ADDRESS OF VAR|ABLE
VALUE OF VARIABLE
68 INSTRUCTIONS

STAR, STAl, STaAgO, STAST, MASK

APICIY)
ISOLATE ORDINAL NUMBER
ACTUAL PARAMETER ASSIGNABLE 17

ACTUAL PARAMETER COMPLICATED 7
APICID]) -
INCREASED BY 2

MAKES NEW APICL2])

SELECT PROPER
APICIZ)

INSTRUCTIONS FROM LIST

REAL VARIABLE ?

APIC[2] CONTAINS ADDREgS OF VAR!ABLE
ADDRESS BELOW 32 K 7
ADD M{0) 2 F AS FUNCTION PART

SELECT PROPER
API1CIT]

INSTRUCTION FROM LIST
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STA!I:

STABRO:

STAST:

LISTI20]):

STAR:

MASK :

CRV:

CRV3:

[SR'A

clvs:

CBV:

cLv:

U,

N,

SUBJ3 (:8TA88)
SUBS (:STASST)
S = F, 2
SUBC (:RND)

S = MS[=1]

MS & G

GOTO (MC[=41))
G = T

S = MS8[~1]

MS & @

GOTO (MC[=11)
S = M8(=1)

F a 'MS

GOTO (:8TST)
SUBJ3 (:18Tasy)
S -4 Ms{-i]

Mg = F

GOTO (Mcl=11)
M{0] = F
TEND' CLPN
MC 2 A
sus (:CEN)
DOS (M[B=31)
8 = i

A B MC[wd)
$ = MC[=3)
M{B=2) B F
GOTO (:imMS)

MC = A

SUB (ICEN)
D08 (M[{B=3})
S = F, 2
SUBC (:RND)
8 = 2

A 2 MC[=2]

S 5 MC(=2])
M[iB=1] 2 G
GOTO (:MS)

MC 2 A

SUB (3CEN)
DOS (M[B=31)

G = T

GOTO (:C1VE)

MC =2 A

SUB (3ICEN)
DOS (M{B=31})
F s MA
GOTO (:1CRVI)

"

105

ALREADY INTEGER ?

TAKE .ADDRESS FROM APIC[2]

SIGN BIT CF T CONTAINS CONDITION
TAKE ADDRESS FROM APIC(2]

TAKE .ADDRESS FROM APIC[2]
COPY IN 6

TAKE ADDRESS FROM APIC([2])

48 INSTRUCT)ONS

SAVE PP

ExXECUTE APIC(0]

REMOVE APIC FROM STACK
RESET PP IN A

TAKE LINK IN §

OVERWRITE APIC BY REAL/LABEL VALUE

8 INSTRUCTIONS

Savg PP

EXECUTE ARIC[0)

ALREADY INTEGER ?

REMOVE APIC FROM STACK

RESET PP IN A

TAKE LINK IN S

OVERWRITE IT By INT/BO VvALUE

10 INSTRUCTIONS

SAVE PP

EXECUTE ARICIO]

SIGN :@IT OF T CONTAINS CONDITION
B INSTRUCT IONS

SAVE PP

EXECUTE ARIC(0]

TAKE LABEL VALUE
B8 INSTRUCTIONS
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1AD:
BAD:
RAD:

JOINT AD:

Loop:’

RAD3IS ¢
LOOPLS

N»

Ys
Us
N,

Y

i

REF 5 4
A s 5
GOTG (3JOINT AD)

REF = A
A = 6
GOTO (:JOINT AD)

"BEGIN' [OOP, LOQOPY,

REF 3 A
A = 8
SRT = A
NBR = 6
COUNY = 8§
LUS (2)
B =~ 1MS
RUA (2)
S = IMA
A - 2, Z
A = 0

-«
(2]
8
@
]
» B
o=
Gl

1
C 2 =6

Evoonuvmzaron ap R

G - MiB=2]), P

SUBC (SERRORTABLE[L])
G & $
MC 2 G
§ = G
A * 4

REPP (:L0OOP)
A = 1MCl=1]

MC & A
A = SRT
MC =2 A
A = 6: Z
RUA (2)
F = MC[1]
F e 27
G * 8
G = A

"
"

106

SAVE ADRRESS CF ARRAY KEY
» 4 & DELTA(O0) + 1
T INSTRUCTIONS

SAVE ADDRESS OF ARRAY KEY
4 & DELTA[D) + 2
3 INSTRUCTIONS

LocP2

SAVE .ADDRESS CF ARRAY KEY
4 » DELTA[O] -+ 0 . '

NUMBER OF ARRAYS

DIMENS tON

B =~ 4 & DIMENSION
ISOLATE DELTA[OQ}

FCRM « O OR % 0 FOR DELTA[O] = 2 OR 1

SavE L1{O)

CCNDITION NO

L{1]

ALREADY INTEGER 7

L{1] = 1 CONSTRUCTED, AVOIDING = 0

urn

ALREADY INTEGER ? .

AVOID w 0
Ult] READy

Ui} = L{1) » 4 »0 2

® DELTA[]
DELTA[I+1]

28 (Ul1)=L[13%1) % DELTA([1]

RECCNSTRUCT DIMENS ION
AR{=2] ® DIMENS|ION

AR[=1] = ARRAY TYPE

BOOLEAN ARRAY 7

ISOLATE QELTA[Q)

CCONSTRUCT ADDRESS OF FIRST ELEMENT

+ DELTA([N]
= DELTA[O0)

«> ADDRESS oOF LAST ELEMENTY
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A 3 REF
MA = B " ARRAY KEY = ADDRESS OF AR[0)}
MC = g " AR{Q] = ADODRESS OF LAST ELEMENT
N, JUMP (3) * CALCULATE ADDRESS OF F|RST FREE WORD
A= 0
DivAs (27), 2 ‘" FCR BCOLEAN ARRAYS: 27 ELEMENTS/WORD
Ny, §$ +» 1
B8 + § . " ADDRESS OF FIRST FREE wWORD READY
Uy B = BCHECK, P " DANGEROUS GROWTH OF STACK ?
Y, SuB2 (:CONSIDER)
A = i .
NBR « A, P " (STiklL) MCRE ARRAYS ?

Ny, GOTO (LINK(3]))
PLUSA (REF)
S 3 MA[=1) " ADDRESS OF PREVIOUS AR([O])
A =z MS§[=2) " DIMENSION '
COUNT = A
S = 1MAL3]
= $MA
- $MA " ADDRESS OF PREVIOUS AR{«3#DIMENSIONeI)
=z MS
g F
= M§([2]
A

LOoP2:

(2}

+ 3

EPE (3LOOP2)
z ME(=3) » PREVIEUS AR([=3) = DELTA([N)
[}

ommmmrz‘bz'nmm
£

o710 (:L0ORYL) " 74 INSTRUCTIONS -
TEND® RAD
LAD: *BEGINY AGAIN

LUS (418) " DISPLAY LEVEL » D18
S ¢+ MD " (CLEARED) O® ADDED
G = LINK
AGAINS . Az MG, P " TAKE ADDRESS OF LABEL, ANY MORE ?

Mc{i] = 8

Y MCcl=1] 8 A
F & 1

Y, GOTO (:AGAIN)
MC{=1] B = A
GOTO (:1MG) " 40 INSTRUCTIONS

TEND' LAD
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tND 3

LOQe

INDB?

U
N,

U,

Y

Ys
Ye

N,
U,
Yo
N

Yo
Yo

PO MOECRAOPAT HOPIPE OV 0

i
'BEGIN® LOOP
TMA “
Fo 2z "
€ (:RND)
G
MS[=5], P
MS(~4], E "
€ (:ERRORTABLEI[2])
ME{=6], P "
(1) "
0, 2 "
M8 u
0 (LINK)

Y

u

[
FE 4+ + P a® I I W @N N

o]

MS "
G

n
%

3
MC[=2] "
F, 2 "
€ (:RND)
G
A = MS[=5), P
A - M§[=4], E "

Y

8 @ W u g

SUBC (IERRORTABLE(3])
G 5 MS(=6], P "
Lua (1) "
Fe 0,2 "
A +» WS

GOTO (L INK)

G & A "
G + WS

GOTO (:L00P) "
'ENDY IND

sus (iIND)

8§ = A

A = 0

D!VAS (27) "
F =2 1MC "
B = 1MA "
A = M8 #
s F-3 1 n
LCS (8) "
B = MG "
Fs 2 "
GOTOR (LINK[1]) "

ip8

ADDRESS AR[Q])

(LAST) INBDEX ALREADY {INTEGER ?

QUTSIBE [LOWERBOUND : ypPERBOUND) ?

TAKE PELTAIN=1]

IF NEEDED, TAKE 2 INTO ACCOUNT
Nsasidl?
« AR[{D), 1.E, + ADDREgs OF LAST ELMNT

CINDEX[N=1] = UINe=1]) » DELTA[N=1]

+ AR[Q), 1.E. + ADDRESS OF LAST ELMNT
|l &8 | » 4

INDEX[11]

ALREADY INTEGER 7

OUTSIBE [LOWERBOUND : UPPERBOQUND] ?
TAKE CELTAL!]

|}F NEEDED, TAKE 2
I 2 0 2

INTO ACCOUNT

(INDEX{1] = Uli)) # DELTA[I] -

31 INSTRUCT|IONS

FCR BCOLEAN ARRAYS:
8AVE g INTO 6
REMAINDER FROM DIVISION INTO B
ADDRESS OF wORD CONTAINING REQUIRED
BiIT INTO A
IN 8 TO THE RIGHMT POSITION

27 ELEMENTS/WORD

SFIFT 81T
RESTORE B
FOR THE SAKE GF
12 INSETRUCTIONS

INDU
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INDUY 2

SWITCHS

TFSL:

13
803
8T}
L3

TaL ¢

TFSL:
TFSL1:

i
'"BEGIN' SWITCH

A = ENDOBUP, P
A - BEGINOBJP, E "
GOTO (:8W|TCH)

S = MA[e-]l] v
S ' J "
5-.2'2 "
GOTO (:INDB)

WSl = 8 "
SUB (:iND)

G = wSi "
GOTO (LINK{L))

STOCKS = S "
S = LINK[2] "
MC = 8§

§ = LINKI[1] "

MC = S "
GOTO (:TFSLL) "

"END' INDU
"BEGIN' R, |, BO, ST,

suBi (:INDU)

F +« 3R

DO (MG) "
GOTO (LINK([2])

F 3 MA "
G = MA "
S "8 MA, Z "
A F-1 MA N 1]
GOTO (MC(=1])) "
*ENDY TFSU

S = Fo, 2 "
SUBC (iRND)

S 3 ]

S =~ MA, P "
S = 0, E "

SUBC (:ERRORTABLE[4])
A+ G

DO (MA) "
GOTO (MC[~1]) "

STOCKY = § "

D =
sugec (:TSL)

F = 4 "
GOTO (SEXITIS) "

109

A OUTSIDE PRUGRAM RANGE ?

AR[=1] CONTAINS THE ARRAY TYPE
ISOLATE THE TYPE
BCOLEAN ARRAY ?

SAVE THE ARRAY TYPE

DELIVER ARRAY TYPE IN F

SAVE THE ADDRESS OF APIC[0) FOR TFSL

SAVE (INK OF TFSU BECAUSE OF DANGER OF
RECURS 10N

SAVE | INK OF iINDU BECAUSE OF DANGER OF

RECURS | ON
17 INSTRUCTIONS

EXECUTE SELECTED INSTRUCTION
TSR -
TS

TS8

TSST
9 INSTRUCTIONS

INDEX ALREADY INTEGER %

INDEX » N 7
OR <« 1 7

EXECUTE SELECTED SWORD
9 INSTRUCTIONS
SAVE THE ADDRESS OF Ap1c{D]

SAVE DF

NEW VALUE OF DP a APIC[Y])

FOR TeE BAKE OF TFSU
9 INSTRUCTIONS
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TASR: SUB (3 IND)
F =2 MC[=2]}
D = G " RESTORE DP SAVED By ENTRIS
F = MA v TSR
60TO (MC{=11) " § INSTRUCT(ONS
TAS | SuUB (:iIND)
F 2 MC[=2]
D = G " RESTORE DP SAVED BY ENTRIS
G 2 MA TS
GOTO (MC{=11) " 5 |NSTRUCTICNS
TASE: SUBL (:iNDB)
S ‘' MA, 2 " TSB
TASRZ: F a MC({=2)
D = G " RESTORE DP SAVED BY ENTRIS
G6O0TO (MC[=11) v B INSTRUCTIGNS
TASST! SUB (5 1ND)
A = MA " TSST
GOTO ($TASB2) " 3 INSTRUCT I ONS
TASL ! S = STOCKZ " STOCK3 GOT ITS VALUE By THE MACRO SAS
sSUB2 (:TPSUY)
S = MC{=1]
D = S " RESTORE DP SAVED BY ENTRIS
B = i " REMOVE EXTRA L INK
GOTO (MC[{-1)) v 6 INSTRUCTIONS
STSR: STOEK = F
A = MCl=1) " ADDRESS OF AR{O0} -
F a MC[=3] " OINDEX([{N=1])
SUB (3IND)
STSR4} F 2 STOCK
MA = F " STR
GOTO (LINK([2]) v 7 INSTRUCTIONS

$T& 13 $ = F, Z " ALREARY INTEGER ?
Ys GOTO (:88TS1) .
F + SCHOLTEN
F = SCHOLTEN
§ = F, 2 " MAS TRE ROUNDING BEEN SUCCESSFUL ?
N, SUBC (!ERRORTABLEI[B))
$§TS 13 STOCKL = G

A 2 MC[=1) " ADDRESS OF AR(Q)
F = MC[=2] % INDEX([Nel}

SUB (2 IND)

G 2 STOCK1

MA 2 G “ §ST|

GOTO (L INK[(2)) " 43 INGTRUCTIONS
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STSE:

STSE3:

STFSU?

R
U
BO3
§T!:

Lé
INTEGER

FAD:

STASR:

STAS!:

S§TASB:

N,

N,

Vs

1

A MC[=1] "
F MC[=2} "
SuUBl (:INDB) "
STOCKI = §

S =2 = §

s l" MA "
S "4+' STOCKSI 4
MA =2 8

GOTO (LINK[21) "

it w

'BEGIN* R, |, BO, ST,

STOCK = F

STOCK2 =z A

A = MC[=1] "
F = mC{=2] "
suBl (1 1NDU)

JUMP (G) "
GOTO (:STSR4)

GOTO (:INTEGER)

GOTO (:STS8J)

GO0TO (:STSST4)

SUBC. (tERRORTABLE(6))
F = STOCK

S = F, Z "
SUBC (IRND)
MA 8 6 "

GOTO (LINK[2]) "
'*ENDY §TFsSY

¢s F "

2 IMA "
C =z A

= M§(1)
A

O 20 X

3
070 (MS{-11) "

SUB2 (:8TSR) ,
B~ 3 "
GOTO (LINK[3)) "

SUB2 (:5T§1)
B - 3 1]
GOTO (LINK[E]) "

SUBZ (:8T7s8)
B = 3 [
GOTO (LINK[3]) "

ACDRESS OF AR{D]
INDEX [N=1]

111

INDB COES NOT DISTURB THE CONDITION

CLEAR OLD VALUE
SUBSTITUTE NEW VALUE

9 INSTRUCTIONS

L, INTEGER

ADDRESS OF AR[0)
INDEXIN=1}

SwiTCp OVER THE ARRAY TYPE

ALREADY INTEGER 1?7

SSTI
16 INSTRUCTIONS

STACK
8TAA

RESTORE DP SAVED BY ENTRIS
RETURN OVER LINK OF aPi1€{2]
6 INSTRUCTIONS

REMCVE 2 OLD LINKS AND A Dp
3 INSTRUCTIONS

REMOVE 2 OLD LINKS AND A DpP
3 INSTRUCTIONS

REMOVE 2 QLD LINKS AND & Dp
J INSTRUCTIONS

INSTRUCTN
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STASST: SUB2 (:STSST)
8 = 3 " REMCVE 2 CLD L NKS AND A DP
GOTO (LINKI[Z]) " 3 INSTRUCTICNS

STASY!: SUB2 (:STFSU)
B = 3 " REMOVE 2 .€LD LINKS AND A Dp
GOTO (LINK[JZ]) " 3 INSTRUCTIONS

TRSCV! SUB (:IND)
F 3 MA " TSR
B = i " REMCOVE EXTRA LINK
GOTO (MCl~11) " 4 INSTRUCTIONS

TISCV? sSUB (31IND)
G = MA " oTS |
8 = 1 v REMCVE EXTRA ILLINK
GQTO (MC[=1]) " 4 INSTRUCTIONS

TSCvU! 'BEGIN' R, |, BO, 8T, L
SUBL (3 INDU)
F + R
DO (MG) W EXECUTE SELECTED INSTRUCTION
B = i " REMCVE EXTRA L NK
GOTQ (MC[=11?

H F = MA t TSR
H G = MA "oTS |

BO: SUBC (:ERRORTABLE[7])

ST SUBC (:ERRORTABLE[8))

L3 SUBC (JERRORTABLE[9]) " 10 INSTRUCTICNS

TENDY TSCVUY

FADCV? MC = F " STACK
U, 8§ = IMA " STAA
MC s A
GOTO (MS[=-11) " 4 INSTRUCTIONS
RND: F + SCHOLTEN
F = SCHOLTEN
U, 8 = Fs 2 " HAS THE RCUNDING BEEN SUCCESSFUL 7

¥, GOTO (MC[~1])
SUBC (IERRORTABLE[L01) " 5 INSTRUCTICNS
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JUA? S 3 MA[1]
D = s v NEW VALUE OF Dp
RUS (18) " ISOLATE DiSPLAY LEVEL
S + D
S = MS " TAKE PP
B = MS " g = WP
U, B +« DREFI[1], P " DELAY SUPERFLUOUS ?
Ny, JUMP (=2) voWAlT
A = MA
MC = A " CREATE PSEUDO LINK
GOTO (!DECREASE) " 44 INSTRUCTIONS
REJST: S = LOOSE STRING, P “ DCES A CONTAIN A STRING REFERENCE ?
N, 60TO (MC[~11)
LOOSE STRING = « S
S = MA " TAKE PORCHID)
GOTO (:DECREASE3) " & INSTRUCTICNS
TIAV: F a = 0
GOTO (:TAV1) " 2 INSTRUCTIONS
TAV: "BEGIN' (OOP, LOOP1
F = 1
TAVi? REF = A " SAVE THE ADDRESS OF ARRAY KEY
DOS (MA) " EXECUTE APIC(0]
REF1 = A " SAVE ADDRESS CF AR[0) ofF ACTUAL ARRAY
S = MA[=1]) " AR[=1) CONTAINS THE ARRAY TYPE
S '#' 3§ " |SOLATE THE TYPE -
S = G, 2 " SPECiAL ACTIVITY REQUIRED ?
ACTION = 8
G = MA[=2]
COUNT = 6 " DIMENEION
F & 3
A = I1MG " CCNSTRUCT ADDRESS OF AR[= I # DIMENS|ON])
S = MA[=3) W FCRM = 0 CR ¢ 0 FOR DELTA[D! = 2 OR 3
Y' MC = = 8
Ny MC =& 8§ " DELTA[O] ADAPTED
LOOP: F = MA[=2]
MC 2 F " Ult) AND L{1] = 1 COPIED
S = MA
Ny JuMpP (3)
G = ACTION, P v v¢ BE MALVED 7
Y, RUS (1)
N, LUS (1), P " ELSE TO BE DOUBLED (AND RESET CONDIT|ON)
MC s § " DELTA[l]) ADAPTED
A 3
REPP (:L.O0OP)
G = MA[=2)
MC = 6 * DIMENSION COPIED
A =2 MA[~1]
A ta' 15
Y, A "a? 13 " ARRAY TYPE ADAPTED
NBR = « A » JUST FOR 1 ARRAY

sSuB3 (:RAD3S) * RESERVE SPACE IN THE STACK
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A = REF3]
S = MA[=1] " AR[=1] OF ACTUAL ARRAY
S ‘s 415 " CCNTAINS THE ARRAY TYPE
U, § = 6, Z " BCOLEAN ARRAY ?
RUS (2) " {SOLATE DELTAI[Q)
S + MA " CCNSTRUCT ADDRESS OF ELMNT AFTER THE LAST
S = MA[=3] " CCNSTRUCT ADDRESS OF F|RST ELEMENT
Ys A = 0
Y, Divas (27)
A = B " SAVE E IN A
B = REF
8 = M[8) " ARRAY KEY CONTAINS ADDRESS AR([O]
B8 « i " CCNSTRUCT ADDRESS OF FIRST ELEMENT
LooP1: G = MS v TAKE ELEMENT CF ACTUAL ARRAY
Us S 2 ACTION, 2 " SPECIAL ACTIVITy REQUIRED ?
N, JUMP (§) " ELSE JUST COPY
U, S 2 = 0, E " TC BE DOUBLED ?
Ys MC & F " TREN STQRE INTQO 2 WORDS
Y. JUMP (4)
F = MS v HALVE: TAKE 2 WORDS
SUBC (:IRND) W RCUND TO INTEGER
S & i
MC = G v STORE INTC 1 WORD
S + 1
U, B = Ap Z " READY ?
N, GOTO (:LOOPYL)
MD = B " NEW VALUE OF wp
GOTO (LINK[4]) " 60 INSTRUCTIONS
YEND? TAV -
101 S 8 MC{=3), Z " DIVIDEND A sMAL| INTEGER ?
Y, 8 = F, 2 " A DIVISBOR ALSC ?
Ns JUMP (6)
S = MC[=1]1, P " DIVIDEND IN 8
Y. A = 0
Ny A= = 0 " SiGN CONSISTENT ZERO IN A
DivAS (6) * DIVIDEND 2 DIViISOR
G = s
GOTOR (MC[1)) WEXIT DY
Mclil = F, P
Us S = = F, E * DIVISCR NOT iNTEGER AT ALL ?
N' F = MC["'4}; P
Up S 2 = F, E " v DIVIDEND NOT INTEGER AT ALL ?

Y, SUBC (:ERRORTABLE[111)
F / Mc;il, p

N, F = = " TAKE ABSQLUTE VALUE OF QUOT!ENT
~ SUBC (IENTIER)
N, Fga«fF " ENTIER WITH CCRRECT SIGN

GOTOR (M{B+21]) " 19 INSTRUCTIONS
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TTP:

Y
Y

0DD TEST: VY,
Y,
LN MUL ExP:

Ys
END:
MUk ¢
CYCLE?

Ne
Us
Y
Y
N,
Y

END1:

00D TEST,

GOTO (:END)

8 -8 u ¥+ N

- Mt"ljo

- M[B-21,
(LN MUL EXP)

(o]

WP w4+ -Ew
(o]

DDV VHPOHOLHNMTOT™

[g 3 =

SUBC (:LN)
F & MC[{=2]
SUBC (:EXP1)
GOTOR (MG[11)

M{B=2] & F

M{B=B) 5 F

F % MIB-ZI
M[B=2)] = F

GOTO (:CYCLE)

F / M(B-ZJ

GOTOR (MC(1])

115

LN FUL EXP, END, MUL, CYCLE, END1

EXPCNENT a 0 ?
TFEN RESULT = 3

TAKE BASE

= 07°?

AND EXPONENT > g ?
TFEN RESULT = 0

EXPONENT INTEGER 7

ABS (TAIL OF EXPONENT) £ 31 7

o HEAC OF EXPCNENT =z § ?

BASE NEGATIVE ?

THEN INVERT SIGN

EXPONENT SMALL ENOUGH TO BE ODD ?
IF S0, EXPONENT ODD INDEED ?

LN (BASE) :

® EXPCNENT

AND EXPONENTIAL OF THAT

AND INVERSED IF NECESSARY

START CYGLE WITH 1 AND CONDITION YES
BASE 4 (2 4 1)

BECOMES (EXCEPT FOR THE FIRST TIME)
BASE 4 (2 4 (1+1)) '

THIS POWER OF BASE OF INTEREST ?

THEN )INCORPORATE IT IN THE RESULT
READY 17 ‘

WAS EXPONENT ORIGINALLY NEGATIVE ?
THEN INVERT THE RESULT

41 INSTRUCTIONS
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RUN S

TE8T:

8T8V

§TE8TS: 8TBST4!

C8Tv:

STAD:

ORAB! O1aD:
OBAD: OBTAD!

EXITRCS

FREE CHAIN:

DECREASE ;

DECREAEED:

LIBRARY

INSTR CNTR

MiB=1]

« 20
BCHECK = A

A = DPO
D = A

END OBJP = B

P PPro
a8

LOOSE STRING = = B

A =3 IMC

F = tMD(O}

B «+ i

5UB2 (I{ENTRB)

A = BEGIN OF PROGRAM

BEGIN 0BJP ® A
€0TO (A)

A s 600
SUBEC (IERRORM)

A = 6031
SUBC (:ERRORM)

A.z 602
SUBC (:ERRORM)

Az 603
SUBC (SERRORM)

A = 604
SUBC (:ERRORM)
A = 605
SUBC (:ERRORM)

A a 6006
SUBC (:ERRORM)

& = 607
SUBC (3ERRORM)

GOTO (MC{=-11)

A = 608
SUBC (IERRORM)

MEMORY USABLE TO

“ pp
" LOOSE STRING 3 FALSE
" TEL (0)

" ENTRB (1)

" 16 INSTRUCTIONS

" 19

INSTRUCT IONS

116
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" INSTRUCT LIST

INSTR LST(O0):

1

MOV YL mm T

cC= F
MC[=4]
]

- F
MC({=2]
MC(=2]
UBC (:1D1)
SUBC (:TTP)
F = MC[=2],
§ 23 -7, p

¢ + 0 N\Nn

M
F
F
F
F
F
S

MC{=2],
0, p
MC[-zl,
F, 2
- T, P
Mc(=2),
- 10AE
T

cCa §
T, P

Mci=11,
1

- MC(=~1]
1

MC{=1],

O O NE 0
8 88 W9 oM

1
MC{-llp
MC = A
SuUB (3 IND)
F a MA

su8 (3IND)

G 3 MA

SUB1 (2 INDB)
S 's' MA, Z
SUB8 (:IND)

A 2 MA

SUB2 (:TFSU)
SUBC (:TSL)

SUBC (:TFBL)
SUBC (:TCST)

sug2
sus2
syB2
Sup2
sua2
SUB2
SUB2 (:ENTRY
S =z M3{1])
STOCKE » S

8§ = 2

(:8TSR)
(38Ts!)
(368781
(:6TsH)

€

P

®

)

$8TSST)
(:8TFSUV)

8)

p

117

Div, 8TACK

sus,
ADD
MUl
ol
TTP
EGQU,
NCHN

nNEG

veu, TESTY

LES

MST, :MOR

LST
§TAB

Qv

VP
oR
AND
STAA
TSR
TS|
TSB
TSST
TFSU
TSL
TFSL
TCST
STSR

" 8TSI

S8TS!
8788
8TSST
STFSU
ENTRIS
TFD
8A8
DECS
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1

" OINSTRUCT L IS8T CONTINUED

INSTR LBT(50]!

N,

N,

GOTO
GOTO
GOTO
GOTO
GOTO
GOTO
GoTO
GOTO
GOTO
GOTO

GOTO

GO0TO

F =
F =
SUBC
SUBC
SuBs¢
susy
SuBc
SUB

suBj
SUB4
SUB4
SuUB3
SUB3
sSuB3
sSuB3
sUB3
SUBY
sSuUB3

SUB3

LOOSE STRING = B

GOTO
GOTO
sysc
GOTO
F

8B o o o

F
F
F

F =

sSuBcC
SUBC
SUBC
SUBC

GOTO (fEND RuUN)

F =
G =
F a
sU82

(:FaD)
(:TASR)
(1Tast)
(i1TASE)
(3TASST)
(:1TASU)
(IEXiITIS)
(IFADCY)
(:TRSCV)
(sTi18CVY)

(iT8CVY)
R (MCI=11)
F, E
F, 2
(LCRY)
(:Clv)
(1CBvY)
($€B3TVY)
(sCLV)
(:CEN)

(sCLPN)
(:TAV)
(sTiAV)
(IRAD)
{(31AD)
($BAD)
(:8TAaD)
(sORAD)
(:014D)
(:08aD)

{:08TAD)

(IEXITP)
C{SEXITRC)
(EREJST)

(sJUA)

F, P
» F

Fs 2

i, E

- 1
(IENT |ER)
($8QRT)
(LEXP)
(3LN)

Mg
M{o}
0
(38TsT)

FAD
TASR
TASH
TASSB
TASST
TASUY
EXITIS
FADCY
TRSCV
TisCvV-

TSCVU
EXT
TEST2

CRY
cly
cev
CSTV
cLy
CEN

CLPN
TAV
TI1AV
RAD
140
BAD
§TAD
ORAD
Q1AD
OBAD

OSTAD
LO8
ExXI1TP
EXITRE
REJST
JUA
4B8

816N

ENTIER

8QRT

ExP

LN

END

TV, TIC

TSIC, TNA, 8TST

118
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i

" INSTRUCT LIST CONTINUED

INSTR L8T([100):

N

Ny

Ny
N
N,
Yy

Yo

Ny

- M{0}
- M{Q)
-0

% 8 8 &8 + & & W K N

M@ OAW MTMATITHH TN TUNH MO

& B T B 8 NN\ FER

[Z 0 B R B I T B IR ]
i 8 8 88 88 3 M 8 @ 68
%
L]

(=]
TN T O™

Mi03l, 2
= 3, E
mg0l, 2
= 4, E
0, 2
hid 1. E
M{0l,
0, P
M{o0}, P
0, P

MHEMMO T NN M

Mgo0y, P

0, 2

M{0]

0
(sMatll)
8 F

Fo Z
$RND)
6

- O .
T O Lo -8B 8 B B
-0

e
e

(
®

I LUZIEPPOO

T

TNRC
TNILC

TNRY,

TNIV,

TNSIC

ADDRYV,
ADDIY,
ADDS ¢
SUBRYV, SUBRC
SuUBiv, 8SUBIC
sups!i¢
MULRYV,

ADDRC
ADDIC

MULRC
MULIV, MULIC
MULS IC -
DIVRV, DIVRC
DIVIV, DIvViC
Divsie

EQURY,

EQuiv,

EGUSIE,

LESRV, LESRC,

LESIY,

LESSIC,

MSTRV,
MSTIV,
MSsTSIC
MORRV,
MORIV,
TeY

TBC
TETVY,

S§TR
8T

88T
§78

EQURC, UQURY,
EQuic,

ueus i ¢

LESIC,

VaURC

uguliv, ueulic

LETRV, LBTRC

LSTIV, LBTIC

LSTSIC, MORSIC

MSTRC

M8TIC

MORRC

MORIC

TAK
T.Lv. TSWE, ?AA,

Jug

119
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" INSTRUCT LIST CONTINUED

INSTR LST[150): M{0] = 8
pos (mlgl) " pC8
008 (M(2)) v pDCs?
DOS (M[3)) " DCS3
6OTO (:MIO)) " Ju
GOTO (M[O0]) *ohJY
GOTQ (MI1]) . *oiJul
Ne GOTO (:M[{0]) " COJU
Y GOTO (i1M[0]) " YCOJUU
SUBC (:MIO]) " SUBY
suse (M{0)) " 1SUBY
B =» 0 * DECB
DO (M{0)) A [ o]
A 3 (MC v Tl
F a tMDI{D)
8+ 0 " INCRB, ENTRS
SUBZ (:ENTRB)
sa D " PPTR

‘0327 77776°
SUB (:DPTR)

F s $MA[0] " TDL

B+ 0 " ENTRPE
SUB2 (IENTRPB) ’

A+ MI0) " NI

A= MIO) " LAST

S = 0 " TDA, LAD )
SUB (3L.AD)

Mmp{ol = B v SWP

B = MDIO) " BExX!ITE, EXITC
SUBC (:FREE CHaIN) |

S = ME{0) " EXITSY
GOTO (M8)

SUBC (:8IN) " 8N
SUBC (:C0S8) " ¢0s
SUBEC (SARCTAN) " ARCTAN
SUBC (:READ) " READ
SUBE (:FIXP) v FIXp
SUBC (JABSFIXP) v ABSFIXP
sSUBC (:FLOP) " FLOP
SUBE (:PUNCH) " PUNCH
SUBC ($PUNLCR) " PUNLCR
SUBEC (IPUBPACE) " PUSPACE
SUBC (IRUNOUT) " RUNOUT
5UBE (YREHEPG) " REHEP
SUBC (:PUHERG) " PUMEP
SUBC (:HAND) " HAND
SUBEC (IXEEN) " XEEN
SUBE (:BTOR) " §TOP

S 3 LINE COUNTER " 8SLNC

Mmi2] = 8
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" INSTRUCT LIST CONTINUED

INSTR LST[200): S 3 M[2] " RLNC
LINE COUNTER = S
$ = 0 " LNC
LINE COUNTER = §
B = MD(O] * EXITB

Us B + DREF[1), P

Ny, JUMP (=2)

Uy S = 1MA " STAA
MC = A
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" || BRARY

'*BEGINT

1
NR, 1

FIXT L, ABSFIXT L, FLOT L, PRINT L, NLCR L, TAB L,
SPACE L, PRINTTEXT L, CARRIAGE L, NEW PAGE L,

LINE NUMBER L, RESYM L, PUSYV L, PRSYM L, PUTEXT L.,

ABS L, SIGN L, SQRT L, SIN L, €08 L, ARCTAN L, LN L,
EXP L, ENTIER L, READ L, FIXP L, ABSFIiXP L, FLOP L-»
PUNEH L, PUNLCR L, PUSPACE L, RUNOUT L, REHEP L, PUHEP L,
HAND ,, XEEN L, STOP L, FRCM DRUM {, TO DRUM L, TIME L,
S$S Ly MM L, TM L, MT L, M L, TV L, VV L,

TO DRUM, FROM DRUM, TIME, MATMAT, BKJ,MATMATS,

MATMATY, TAMMAT, MATTAM, BJK, MATVEC,

BK, TAMVEC, VECVEC, PLIST22, PLIST222, PLIST 223,

PLIST 24, PLISTL1, PLIST2, PLIST25, PLISTL, TEST DiM,
INDL, IND2, AIK, AK|, INPR, RR, Rt, A, IRy, ]|,

BTRING SYMBOL, TNRP, TRP, ABS P, SiGN P, SQRT P,

SIN P, COS P, ARCTAN P, LN P, EXP P, ENTIER P, FIXP P,
ABSFIXP P, FLOP P, PUNGCH P, PUSPACE P, PUHEP p, HAND P,
XEEN P, PUTEXT, FIXT P, ABSFIXT P, FLOT P, PRINT P,
SPACE P, PRINTTEXT, CARRIAGE P, LINE NUMBER P, RESYM,
PUSYM, PRSYM, POL IN FF, POL IN F, ENTIERY]

LIBRARY[0]):

FIXT L tFIXT P
IFIXT P

ABSFIXT L3 SABSFIXT P
IABSFIXT P

FLOT Lt IFLOT P
tFLOT P -

PRINT k¢ IPRINT P
IPRINT P

NLER L PNLCR
INLCR

TAB L2 ! TAB
iTAB

SPACE L SSPACE P
ISPACE P

PRINTTEXT L2 IPRINTTEXT
IPRINTTEXT

CARRIAGE L SCARRIAGE P
SCARRIAGE P

NEYW PAGE INEW PAGE
INEY PAGE

LINE NUMBER L@ JLINE NUMBER P
(LINE NUMBER P

RESYM L3 IRESYM
IRESYM

PUSYM L3 PPUSYM
tPUBYM

PRE8YM L3 IPREYM
IPRBYM

PUTEXT L SPUTEXT

ABS .2 tPUTEXT

S16N L3¢ tABS P

SART L3 1SIGN P

SIN LS $SQRT P

CO8 L¢ ISIN P

ARCTAN L $C08 P

LN L3 SARCTAN P

122



100470 -

EXP L
ENTIER L
REAC L
FiXp LI
ABSFIXP
FLOP L

‘LN P

PEXP P
IENTIER P
tREAD
IFIXe p
tABSFIXP P

123
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" L1BRARY NR,

PUNCH L
PUNLCR L
PUSPACE L3
RUNOUT L:
REMEP L
PUHEP L&
HAND L
XEEN L3¢
$TOP L

FROV DRUM L:

TO DRUM L3
TIME L3

$8 L¢

MM 3

TH L3

MT L

My L

TV L3

vY L

tFLoP p
IPUNCH P
{PUNLCR
‘PUSPACE p
SRUNQUT
‘REHEP 6
{PUHEP P
IHAND P
tXEEN P
1STOP
:FROM DRUM
tFROM DRUM
:1TO DRUM

$TO DRUM

$TIME
ITIME

tSTRING SYMBOL
tSTRING SYMBOL

IMATMAT
SMATMAT
I TAMMAT
S TAMMATY
TMATTAM
IMATTAM
IMATVEC
{MATVEC
TTAMVEC
tTAMVEC
tVECVECG
IVECVEC

"72 WORES

124
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i

" LI1BRARY ROUTINES NR, 1

TNRP ¢

TRP ¢

ABS P

SIGN P

SQRT P?
SIN P3
€08 P
ARCTAN P
LN P

EXP Py
ENTIER P

FIXP P

N,

N

A =2 MC[=1}
§ 3 MCi=1)
MC =2 F

MC = S

MC 8 A

A B IMCl=1}
SuUBC (3CRV)
B - 2

‘GOTOR (MC[=1))

SUBC (ITRP)

F = F, P
F2ofF

GOTOR (MC[=1))

SUBC (:TRP)

F = Fo Z
F = i,
F 2 =« §

GOTOR (MC[=1])

SUBC (:TRP)
GOTO (:SQRT)

SUBC (!TRP)
GOTO (1SIN)

SUBC. (ITRP)
GOTO (:€08)

SueC (:TRP)
GOTO (:ARCTAN)

SUBC (:TRP)
GOTO (:LN)

SUBC (:TRP)
GOTO (:EXP)

SUBC (:TRP)
GOTO (:ENTIER)

SUBC (:TRP)
8UBC (:TNRP)
SUBC (:TNRP)

GOTO (iF1xP)

L INK
L INK
LAST
LINK .
LINK -

9 INS

4 INS

% INS

TNRP

LIBRARY ROUTINE
PARAMETER

L {BRARY ROYTINE
TNRP

TRUCT 1ONS

TRUCT i ONS

TRUCT i ONS

2 INSTRUCTIONS

2 INS
2 INS
2 INS
2 INS
2 INS
2 INs
4 INS

TRUCT IONS

TRUCTIONS

TRUCTIQNS

TRUCT IONS

TRUCT | ONS

TRUCT | ONS

TRUCTIONS

125
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- " LIBRARY RCUTINES NR, 2

ABSF IXP p:

FLOP PRI

PUNCH P3
PUNLCR?
PUSPACE p¢

PUSPACE:

PUSPACET2):

RUNCUT:

RUNCUT(2):

REHEP G

PUHER P1
PUHERP G!

HAND P:

XEEN P

suBcC
susc
suBscC
GOoTO

(:TRP)

(: TNRP)
{:TNRP)
(:ABSFIXP)

suBc
SUBC
SUBC
GOTO

(:TRP)
(I TNRP)
(s TNRP)
(:FLOP)

susc
GOTO

(:TRP)
(SPUNCH)

s = 26
GOTO (IPLEXHP)

SUBC (:TRP)

SUBC (:RND)

COUNT = G, P

$ = 16

SUBC (:FLEXHP)
REPP (:PUSPAGCE[2])
GOTOR (MC[=1]))

F = 80
COUNT = 6
S = Q

SUBC (IFLEXHP) .
REPP (tRUNOQUT(2])
GOTOR (MC[=1])

SuBC (:REHEP)
G = s
GOTOR (MC[=11)

SUBC (:TRP)
SUBC (:RND)

S = G, 2

S = 0

GOTO (IFLEXHP)

suBac
GOTO

(:TRP)
(SHAND)

sSuBcC
GOTO

(:TRP)
(:XEEN)

"

126

4 INSTRUCT QNS

4 INSTRUCTIONS

2 INSTRUCTIONS

2 INSTRUCTIONS

RCUND TO
> 07

INTEGER

7 INSTRUCTIiGNS

6 INSTRUCTIONS

3 INSTRUCTIONS

RCUND TG INTEGER

AvOID = 0 i
5 INSTRUCTIQNS

2 INSTRUCTIONS

2 INSTRUCTICNS
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" LIBRARY ROUTINES NR, 3

PUTEXT: "BEGIN' NEW WCRD, LOOP, CALL OF TCST
S = IFLEXIS
MC 2 S " QUTPUT COBE =3 FLEXO
A s (MCl=1)
SYB (:CEN}
S = MC[=2) " APICIY)
RuUsS (20) W |SOLATE CGPY CF APD CODE
S - 23, 2 " UNASSIGNABLE STRING EXPRESS!ON 2
S = MC[=2] " APIC{Q]
S 'u' 32767 “ |SOLATE BEGIN ADDRESS 0OF ISR
A = MS[1) " TAKE SECOND INSTRUCTION OF ISR
¥, A « CALL OF TCST, Z " I§ IT A CALL OF TCST %
N, A = 611
: N, SUBC (:ERRORM) " ELSE THE EXECUTION 1S ENDED
NEW WORD: S & i
M{B=1) = § v SAVE ADDRESS CF WORD (N ISR
A s 3
COUNT = A " 3 SYMBOLS PER WORD
S = M§[2]) " WCRD
LCS (2) " SF{FT OUT IRRELEVANT BITS
LOOP: LuAs (8) " SEIFT NEXT SYMBOL INTO A
A rar 255
U, A - 285, Z * END MARKER 7
N, SuBC (M[B=2)) v DC THE CONVERSION AND pyT OUT
N, REPP (:LOOP) .
Ny S = M[B=1) " ADDRESS OF WORD IN ISR _
Ns; GOTO (INEW WORC) “ HANDLE NEXT STRING WORD
B = 2
GOTOR (MC[=1])
CALL OF resT: SUBC (:TCST) " 96 |INSTRUCTIONS

TEND' PUTEXT

FIXT P suge (:TRP)
SUBC (STNRP)
SUBC (:TNRP)
GOTO (:iFIXT) " 4 INSTRUCTIONS

ABSF IXT py SuUBC {(:TRP)
SUBC (:TNRP)
SuUBc (:TNRP)
GOTO (:ABSFIXT) " 4 |INSTRUCTIONS

FlLOT P3 SUBC (3TRP)
SUBC (ITNRP)
SUBC (ITHNRP)

GOTO (:FLOT) " 4 INSTRUCTIONS
PRINT P2 SUBC (:TRP)

GOTO (:PRINT) " 2 INSTRUCTIONS
SPACE P} SUBC (:TRP)

GO0TO (:SPACE) v 2 INSTRUCTIONS
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" LIBRARY ROUTINES NR. 4

PRINTTEXT
CARR!AGE P
LINE NUMBER P:

RESYM?

PUSym:

PREYM?

POL IN FF;

POL IN F:

STARTS
CYCLE?

ENTIERS
ENTIERLS

Yo

U,

Uy

Us
Yo

Yo
U,
Y

S 2 (PRNT:S
GOTO (:PUTEXTII])

SUBC (:TRP)
GOTQ (:CARRIAGE)

G = LINE NUMBER
GOTOR (MC[«1])

}

128, z
93
124, 2z

90
128, 2z

99

= S
OTOR (MC{=1))

S
s
]
]
S
S
]
G
G

SUBC (:TRP)
SUBC (:RND)

A = G,Z
A = 1]

GOTO (IFLEXIS)

syBC (:1TRP)
SUBC (:RND)
A = G, Z
A = 0

GOTG (PRNTIS)

"BEGINY START,
F % F

Mmip] s F

GOTO (:8TART)

F = MA

F &« m[8)

F + MA{=2]
GOTOR (MC[=11)
A = 2

GOTO (3€YCLE)
END' POL N FF
F s 00P

S = Fs E

GOTOR (MC[=411])

F « HALF, E

JUMP (4)
5 = F, E
GOTOR (MC(=1])

UBC (:NXT TAPE sL)

CYCLE

Al

2 INSTRUCTIONS

2 INSTRUCT IONS

2 INSTRUCTIONS

SPACE ?
OR COLON ?

OR CLCSE ?

9 INSTRUCTIQONS

RCUND TO INTEGER
AVO1ID = 0
5 INSTRUCTIONS

RCUND TO INTEGER
AvOID = 0
5 INSTRUCTIONS

CLEAR OF

TAKE LAST CQEFFIC
# ARGUMENT

¢ COEFFICIENT

IF OF THEN EXtT

9 INSTRUCT | ONS

ARGUMENT ALREADY

+0 <« F <« 5 7
THEN ENTIER 3 + 0
F =« ,5 INTEGER 27

TENT

INTEGER 7

128
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* LIBRARY ROUTINES

SQRT:

i

N,

\ )
U,

N

NR, 5
F SCHOLTEN

F SCHOLTEN,
F 0

GOTOR (MC[=1])

L I

"BEGIN' D16,
F = 0, P

F = 0

GOTQR (MC[=1))
MC = P

A=z F

RUA (15)

MC = A

A [ 4

S G

F tMC

A twe' 32767

b1}

z
O
kol
>
(2}

H 14
26

B
][] .
MC{=1], P

1
‘a' 1, Z
"% w
MC & 8
RUA (1)
MC = A
RUA (J)
MC = A
RUA (2)
A+ €O
M[B=1] « A
A 2 M[B=2)
RUA (4)
Diva (M[{B=11)
M{B=1] ¢ S
A = MC[=2)
RUA (2)
Diva (MC)
S + M[{B+]])
A = MC[=1)
LUAS (14), P
F 2 MC[=2])
/ A
= D16, E
32767
A

+ 80 o8 8 W

+

nnnovomw ow

MR P W
2

s
GOTOR (MG[=11)
‘000 200 000"
+ 61 35102

'END'  SQRT

b4

"

4]

11 INSTRUCTIONS

ARGUMENT ¢ 0 ?

TEEN RESULT = + 0

PRESERVE X

ISOLATE

129

AND PRESERVE B'NARY EXPONENT

PRESERVE STACK POINTER

i SOLATE

BINARY EXPONENT ¢+ 2

MANTISSA

IN AS

IN §

RESTORE STACK POINTER
FCRM COMPLETE BINARY EXPONENT + 2

WAS 1T QDD ?

ESTIMATE SQRT (A)¢

X0 =

3687 + (5/8) & A

FIRST MEWTON STEP!

X1 =

(A/XQ + %X0) / 2

SECCND NEWTON STEP:

X2 = (A/X
TAKE .BINARY

RESTORE X

AS = X2/2

09142
46 LOCATICNS

* X1) / 2
EXPONENT

TRANSFORM 2 % X2

INTO FLOATING POINT
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" LLiBRARY ROUTINES NR, 6

LN: '"BEGIN' CYCLE, LIST, LN X, LN Y, €1, €3, ¢S5,
LN2, ONE, GIANT, BIN EXP 40

Fe 0, P " ARGUMENT > 0 ?
Ny F 2 = GIANT
Ny GOTOR (MC([=1]) " ELSE CELIVER = INFIN{Ty

A = F
RUA (15) " 1SOLATE
e a A " AND PRESERVE B INARY EXPONENT
A = F
A 'at 32767 " REPLACE BINARY EXPONENT
A+ BIN EXP 40 " BY 40
S = G
F 3 A
F o» 0 " STANDARIZE
A = F * AND IBOLATE ANEW
RUA (15) " BINARY EXPONENT ,
M{B=l] + A " ADD I'T TO FORWER BINARy EXPONENT
A = F * REPLACE
A tav 32767 " BINARY EXPONENT BY 0
S = G
F = A “ AND CCMSIDER 40 BITS OF F AS FRACTION
LUAS (12)
S = 0 " ANALYSE FIRST 27 BITS OGF FRACTION
MiB] = A
CYCLES RUA (3) " IN CRBER TO

PLUSA (M[Bl), P

¥; S = i " BRING FRACTIUN )

Y, GOTO (:CYCLE) -
Az :LIST “ IN RANGE SQRT (8/9) < F < SQRT (9/8)
A = s
6 & MA " MULTIPLY FRACTION BY APPROPRIATE POWER OF 9/8
MC s F " AND PRESERVE RESULTING FRACTION
F + ONE
Mc s F " CCMPUTE
F = ONE LU
F = Me(=4] "1 - F) /
F / #C " (1 + F)
Me & F " PRESERVE F1
F # F
MC & F
F & €5 ¥ CCMPUTE
F « €3 " PCLYNCMIAL
F o MC[=2] *OIN
F + €1 " F1 SQUARE
F & MC[=2) " RESULYT # F1
MmCc = F
e = 8, 2

Ng F & LN VY " APPROPRIATE MULTIPLE OF LN (8/9)
F + MC[=2] " ADDED
F + LN X WOAND (4/2) # LN (9/8) ADDED
MC 2 = F
6 3 MCI=3], Z " TAKE BINARY EXPOMNENT

Ny, F & LN2 " oa LN (2)
F + MC[=1]
GOTOR (MC[=1])

LiST: * 32768 u 2415

+ 36864 v {9/8) % 2415
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1

" LIBRARY ROUTINES NR, 7

LN x:
LN v:
€l
€3
cos
LN2:
ONE
GlANT?

BIN EXP 40

EAP ¢

EXPyL:

ENTIRES

46656
52488
59049
14 594121
38 95639
14 26353
38 95649
12 69759

6

13 32%65
445 32834
13 63134
266 81432
13 32131
351 25202
5 06966

« 659 90648
13777 37777
'3777 77771
+ 13 10720

TENDY LN

+ %+ & F B ¢ 8 F E I O+ T T H

'"BEGIN' ENTIRE, C0,

OMEGA

F & 0
M(B] = F, P
2 = F
= 1447, P
2 MI{B]
s 1447
2 « M{BsLl], P
g8 = 1447
% LOG E
® F’P
€ (SENTIERL)

i

0TO (SENTIRE)
C =z A

8 = F
HALF, P
HALF
HALF
H

B

s ]

«@ MC["ZJ' Z
*

T

v
F

MC{=1}

i
2048, P
2047, €
JUMP (5)
Az A, P
¥ / OMEGA
GOTOR (MC[=1])
F & OMEGA

Y B BY B 38

PP PPV UNRETNMIONONT WD ORMNNOET AR
%+

€ (1POL IN F)

132

(978343 #» 24159
(9/8)44 & 2415

(9/8)48% & 2415

LN (9/8) ¢ 2 ='*.588915176282u-1

LN (B8/9) :m «,117783035656
+,2000000000025+1

+,66666647893%

+,400433275889

LN (2) 8 .+.693147180560

SCRT (8/9) # 2485 a2 +,339682755868u%17

+,1776646419751,:+629
40 » Di%

76 LOCATIONS

Ci, €2, €3, C4, ¢85, C6, ¢7, LOG E,

ABS (X)
> 1447 9

THEN REPLACE
X By 1447

WiTH CORRECT S|GN
# LLOG (E) =3 COMPUTATION OF 24X

INTEGER PART CF X
FRACTIONAL, PART OF X s ZERO ?

COMPUTE LOG (FRACTIONAL PART)

BRING ARGUMENT IMN RAMGE =1/2 ¢ X < §
AND CEMPUTE POLYNOMI!AL

SQUARE, IF ARGUMENT waAs HALVED

INTEGER PART

CCRRECTED FOR SUBTRACTION OF 2 » HALF
OUTS IBE RANGE ~3047, +2047 ?

» 2047 %
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“ LIBRARY ROUTINES NR, 8

A = 2047
LUA (15)
A 'e' = 32767
$ = 1
F » A
GOTOR (MC[=11])
cos = 43 27104
- 0 " +,999999999999
c1: - 43 32131
+ 381 25162 " +,693147180%24
(-] - 313 93280
+ 324 98472 " +,240226505%08
c3: = 414 60009
+ 42 24869 " +,8555040853706,-1
c4 - 15 30010
+ 98 20595 " %,961794504001,-2
(42 - 16 27221
+ 234 73550 " 4,133256313600,-2
c6: = 17 26494
+ 299 643123 " »,152132608000,~3
c7t - 417 35842
+ 348 22787 " 4,128376319999,.-4
LOG E: - 412 98901
+ 374 31644 " LOG (E) ® +,14426950408%w+1
OMEGA?S + 670 76096
* i "2 4 2047 8 +,161585030387,+617
TEND' EXP " B8 LOCATIONS i
Cos; 'BEGINY COSCOEF, SINCCEF, TwO OVER mI
A a i " ¢CS (X) 2 SIN (X + PI/2)
JUMP (1)
SiN: A= 0
F ® TWO OVER P| " REPLACE X Bv X & 2/P|
MC & '.P
U, 8 = F, E " X INTEGER ?
Ny F + SCHOLTEN " £LSE ROUND X TO INTEGER:
Ny F o SCHOLTEN, P " N3 X
A =+ G, E " IN CASE OF COS: N = N & 1
Ny A 'a% 3, P " TAKE CARE OF QVERFLOW N A
RCA (1), E " N EVEN 7
Y, S B $SINCOEF " THEN USE ‘POLYNOMIAL FOR SIN
N, S = :COSCOEF " ELSE LBE POLYNOMIAL FOR COS, VWITH
F = MCI=2] "y B X e N AS ARGUMENT
Y, MC = = F " PCLYNOMIAL FOR SIN STARTS WITH Y TERM
F & 1 4
M) = F " EVALUATE
F e M8(10)
F o+ MB(8)
F » miB} " PELYNQMI AL
F » M8L6)
F o MIB)
F « MBL4) " QF DEGREE 5
F o M(B)
F ¢+ MS([2]
F & M[8) "IN Y SQUARE
F + M8



100470 -

1

" LIBRARY ROUTINES NR. 9

COSCOEF:

SINCOEF 3

TWO OQVER p1 ¢

ARCTANS

Y
Ys

Ny

Y
Ye
N,
N

Ye

N

F # MC{=2]
LCA (1)
A+ 1
A et 2, 2
F 3 o F
(MC{=11)
0
i
12 42657
415 22043
i3 086431
40 67027
14 96389
Ji2 98891
16 01776
173 93881
i2 12445
i7 08115
12 97852
646 60001
13 32904
349 28607
44 31346
346 68041
14 08717
552 53273
16 98552
75 84785
11 79647
1 22197
13 33057
2%3 90670

[
(o)
-
o]
F

+ 8 8 F + 8 8 ¢ + 8 2.4+ & % 8 & % B Q¥ F QU & ¥ F

TEND' COB

"BEGINTY TOGETHER,
Pl OVER 6

+

[e}
-]
0

[¢]
]
P EMn o
<

N 8 8 B

#e(=2]
¥

o]

a
MiB=2])
2
T€15, €
i
i, €
M{B=2]
0 (:TOGETHER)
T630
i
s P
& M{Bnd]

0

$ & 414 @ 8 &8 3 @

MEBEUHMH VPO AGNTINOROENE Y
(o]

134

» MULTIPLY BY ¥ ;N THE 8N CASE

" NC EXTRA MiINUS SIGN 7
" ELSE REVERSE SIGN

] CO

i
" C2 = =.12337 00550 12 e+l -
" C4q

+,25366 95072 72 w»+0
" C6& = »,.20863 46891 37 u=1
1" ce

.91916 54179 15 u=3
" G10 = =.24836 34468 03 -4
" el
" C3 3 =,64596 40974 93 40

+, 15707 96326 79 w+l

" C5 +,79692 62611 83 n~-1

L]

0 c‘7

=, 46817 52592 89 p-2
L9 = ¢,16042 92697 34 =3
" g1l s =,38584 00770 32 »=5
“2/Pis +,63661 97723 67 n»+0

" 59 LOCATIONS

€L, €2, C¥, €4, CB, C6, TGi8, TG3(0,

M PRESEBRAVE ORIGINAL SIGN OF X

" AND REPLACE X BY ABSX s ABS (X)
" PRESERVE .ABSX

v AND START ANALYSIS!

" OABSX » 4 32

THEN REPLACE ABSX BY 1/ABEX

ELSE RESTQORE ABSX IN P

AND CRANGE INDICATION APPROPRIATELY

ABS (X) » 4 2 ABSX » T& (P1/12) ?

THEN CHANGE INDICATION APPROPRIATELY
ABSX » TG (P1/12) 7

THEN
REPLACE
ABSYX

8y
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" L IBRARY ROUTINES NR, 10

F = T30 " (ABSX = TG (P1/g&)) /
F / MC({=2] " (1 ¢+ ABSX ® TG (P1/6))
M{B=2] B F
TOGETHER MC 3 § " PRESERVE INDICATION
A = €6
SyUBC (:POL IN FF) " CCMPUTE POLYNCMIAL IN F SBUARE
F & M[{Besl) " » ABSX SQUARE
F = 1
F o MC[=3) " & ABSX
S =MC[1} " INDICATION
U, § = i, P "> 17
Yy MC = = F
Ny MC & F
6 = S, Z " INDICATION =2 0 7
N; F & Pl OVER 6
F + MC[=2]
§ = MCc{=1], P " ORIGINAL SIGN OF X > 0 ?
Ne F 3 = F
GOTOR (MC[=1])
cis + 13 65333
+ 223 69812 " -,333333333246
c2:s « 13 69702
+ 402 22387 " +,199999980477
c3s » 13 99663 *
= 149 33742 " =,142855496622
<43 w 44 27237
« 571 72238 " +,111044707738
c5: + 414 03157 .
~ 595 65289 " -,895216002193:-1
o} « 414 58249
+ 433 90644 " +,622201788749 =1
T615: = 413 08524
+ 26 69885 » TG (P1/12) 3 +,267949192430
TG30: - 13 05990
+ 438 49281 " TG (Pi/6) = 1/SQRT(3) = +,577350269190
Pl CVER 4 = 13 34909
+ 431 06668 " Pi/s6 & +,523598775599

TENDY ARCTAN " 57 LOCATIONS
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TO DRUM: $ = D18
JUuMP (1)
FROV DRUM! S = 0
A =z DREF{1), P " ) GARANTY COMPLETION OF
N, A = MA * ) PREVIOUS TRANSPORT
DREF (2] = § * INDICATOR DIRECTION OF TRANSPORT
A = IMC
SUB (:CEN) " CONSTRUCT APIC FOR FIRST éARAMETsR
suUBC (:C1V) " EVALUATE .SECOND PARAMETER
§ = M(B=3) " APiC{4] OF FIRST PARAMETER
~ RuUs (20) * |{SOLATE CODE
Uy § =« 7. P " ) NOT THME CODE OF
U, § -« 14, E " ) AN ARRAY |DENTIFIER %7
Y, A 3 520 .
Yy SUBE (:ERRORM) " REPORT ERROR
$ 2 M[Bw2] “ APIC[2) OF ARRAY IDENT|FIER
DREF = § " CCNTA|NS .ADDRESS OF REF VAR!ABLE
G = MS ¥ ADDRESS OF AR({(0)
MS 2 = G " PREVENT ANY REFERENCE TO ARRAY
S .z MGl=1) " AR[=1) OF ARRAY
s ta* 415 " CCNTAINS THE ARRAY TYPE
Uy § = 6, 2 " BCOLEAN ARRAY ?
RUS (2) " |SOLATE DELTAID)
S + MG " CCNSTRUCT ADDRESS OF ELMNT AFTER THE LAST
§ = MG[=3] " CCNSTRUCT ADDRESS OF FPIRST ELEMENT
Y, A = 0 " ) FOR BOQLEAN ARRAYS
¥, DIVAS (27) ") 27 ELEMENTS/WORD
DREFP[2] + 8 " FIRST CORE ADDRESS + D|RECTION
S 2 MG{=3] " AR[=3) COMTAINS DELTA([N)
N, JUMP (3)
A = 0 " ) FOR BOQLEAN ARRAYS -
DIVAS (27), 2Z ")
Ny § + 3 ") 27 ELEMENTS/WORD
PREP[4] = S " NUMBER OF WORDS
A = MC[=1] " DRUM ADDRESS
A + DMP BEG " ADD BASE
ODREP{3] = A ~ * FIRST DRUM WORD
U, DMP BEG = A , P " OLTSIBE LOWER BOUND 7
A + IMS
N, A - DMp END, p " OR cUTSIDPE yPPER BOUND ¢
Y, A = 521
Y; SUBC ($ERRORM) " REPCRY ERROR
B - 3 " REMOVE AP|IC FROM STACK
'660 060 000° " PREVENT INTERRUPTS
DREF(1) = = & * ALLOW WRONG ADDRESS INTERRUPTS
ACTIVE[6] = B “ NOTE ACTIVITY
S = 64

GOTO (!ATTENTION) " ASK FCR TRANSPORT
" 48 INSTRUGTIONS

TIME $ G = M[64 + (4439)]
F s 100
GOTOR (MC[=1))
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MATMATS

BKJ

MATKATE
MATNATY

*o wo

TAMMAT

MATTAMS

BJK

MATVEC:

Bis

TAMVEC?

SUBC (ipPL1ST22)
SuBi (tAIK)
A = M[B=5]
= M{B=12]
2 M[B~9]
UB (:IND2)

= MI{B=12])

2 M[B=10]
SUB (:iIND2)
SUB (:INPR)

B = 16
GOTOR (MC[=11)

SUBC (:PL18ST22)

SuBl (:AK1)
GOTO (3BKJ)

SUBG (:PLIST22)
SUBL (:AlK)
M{B=5]
M{B=9]
MiB=12]

(¢ IND2)
M{B=101
MiB=12])
0 (SMATMATS)

1K1 (ﬂg oW >
~S 8 WO 6 n 2

0

susc (:PLIST21)
SUB1 (:AIK)

A 38 M[B=D]

S = M[B=12]
SUB (3INDL)

S = M{B=12]

SuUB (:INDY)
GOTO (:IMATMATY)

SUBC (:PL1ST21)
SUBL (:AK1)
GOTO (1:BK)

ADDRESE Af1,L] AND Af!,y]
B

L
J

ADDRESS B{Ladj
v

J
ADDRESS B([U,J]
(NNER PRODUCT

12 INSTRUCT | ONS

ADDRESS Af[L,!] AND AlyU,I]
3 INSTRUCTIONS

ADDRESS Afl, L) AND Al ,Y])
8

J

L

ADDRESS B{J,L]}

J

U
9 INSTRUCTIQNS

ACDRESS Alt,L) AND Al!,U)
B

.

ADDRESS BIL]

v

ADDRESS B[V)

8 INSTRUCTIONS

ADDRESS AfL,1) AND AfU,1I)
3 INSTRUCTIONS

137
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VECVECS

PLIST224

PLIST222:
PLIST223:

PLIST21:

PLIST11:

SUBC (:PLIST1L)
A = M[B=6]

S =2 M[(8=10]

SUB (:1ND1)
M{B=10]
{(1iND1)
Mmig=5]
M{B=12]
MiB=101
(:IND1)
M{Bel2]
M{B=11]
(:1ND1)
GOTO (:MATMATO)

« »n
<
o n

mmmgmm»
¢ D+ B L

<

SUBC (:PLIST2)
S = 2

F = 2

SUB (:TEST DIM)
G = M[B=9)

6 = M[B=10)
COUNT =3 6

F + 1'P
GOTOR (M[B=121)
F = 0

B« {2

GOTOR (MC{=1])

SUBC (:PLISTI)
S = 1
GOTO (:PL18T222)

SUBC (:PLISTYL)

S = i

F = 1

GOTO (:PL18T223)

A
L

ACDRESS A(L)
u

ADDRESS A[U]
B

L

SFIFT :

ADDRESS B(LeSHIFT)

U
|kIFT

ADDRESS BlL+SHIFT]

14 INSTRUCTIONS

DIMENSION OF 8
DIMENSION OF A

Y
k.

U=t «1>029
UM NOT EmMPTY
EVPTY 8UM

RETURN OVER PROGRAM L INK

12 INSTRUCTIONS

DIMENSION OF 8
3 INSTRUCTIONS

DIMENSION OF 8
DIMENSION OF a
4 INSTRUCTIONS

138
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PLISTZ!

PLIST25:

PLISTLS

TEST DiM:

IND1Y S

No

M
N»s

i

A =z (MC[=2]
SuUBC (:C1V)
SUBGC (:ClivV)
suBe (:Clv)
SUBC (:Clv)
SuUB (3CEN)
SuUB (:CEN)
S = M[B=5]
RUS (20)

$§ = 9, P
M(B=5] 8 §
S ¢ 2, E
DOS (M[B=61)
S 2 MA
MiB=b] & A

S = M[B=2)
RUS (20)

S = 9) P
M[(B=2] 3 §

S « 2:E
DOosS (M[B=~3])
S a MA
M[B=3) ® A

GOTOR (M[B=111)

A = 522

SUBC (1ERRORM)

Az IMC[=2]
SUBC (:Clvy)
SUBC (:CiV)
SUBC (:1civ)
B ¢+

A
)

HWiB=6]
MA[-Z],
A MIB=3)

5 MAL=21,
GOTOR (L INK)
A 3 523

SUBC (:ERRORM) -

S - MA[=8],
S =« MA[=4],

SUBC (IERRORTABLE(2])

§ 8 MA[=61,
LUS (1)

S + MA

MC = 8
GOTOR (L INK)

1
GOTO (:PLI8T25)

Z

Z

[
E

P

"

139

P@rPrL ~-Cr

PIC1 OF A

REAL = =1, INTEGER = =0
NCT REAL OR INTEGER ARRAY ?
EXECUTE APICO OF A

WAIT FOR .COMPLETION OF DRUM TRANSPORT
ADDRESS OF ARQ oF A

APIC1 OF .8

REAL = =1, INTEGER = o0
NCT REAL GR INTEGER ARRAY %

EXECUTE 4PICO OF B

WAIT FOR .COMPLETION OF DRUM TRANSPORT
ADDRESS OF ARQ OF B

EXIT PLIST2

REPORT ERROR

26 INSTRUCTIONS

ks
") -
! OR SWIFT

6 INSTRUCT|ONS

A

DIMENSION OF A CORRECT ?
]

DIMENSIQN OF B CORRECT 7
EXIT TEST DIM

REPORT ERROR

7 INSTRUCTIONS

INDEX OUTSIDE BOUNDS 2
INTEGER ARRAY ?

FACTOR 2 FOR REAL ARRAY

+ ADDRESS OF LAST ELEMENT

B INSTRUCTIONS
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IND2:

AIK?

ARy

Yo

U,

U,
N

6 =~ MA[=5], P

G + MA[=5)

G = MA[=4}, E "
SUBC (:ERRORTABLE(R2])
G » MA[=§) "
S - MA[=8), P

$§ = MA("?]) € "
SUBC (IERRORTABLE(3))
S = MA['9J: P "
LuUs (1) "
G + MA "
S + I1MG

MC = S

GOTOR (L INK) "

A 2 M(B=6] "
M(a-a) "
3 M{B8=10] "
B (:IND2) "
5 M{B=9] "
2 M[B=10] !
8
T

(]
u

[

(:1ND2) "
OR (LINK{1}) "

Qc

M[D-ﬁl "
M{B=10] "
M{B=8]) "
(2 1ND2) "
M{B=10] "
M[B"9] "
5UB (311IND2) "
GOTOR (LINK[1]) Y

aum v nm » RN ]

C
da ® 8 u N

140

SECONL INDEX CUTSIDE BOUNDS ?

(14 = Ul) # DELTAYL

FIRST INDEX QUTSIDE BOUNDS ?

INTEGER ARRAY ?

FACTOR 2 FOR REAL ARRAY
ADDRESS OF LAST ELEMENT

14 INSTRUCTIONS

A
!
L
ADDRESS A[1,L)
f

u
ADDRESS Af1,U]
8 INSTRUCTIONS

A
L
|
ADDRESS AfLs1)

U
|

ADDRESS A{U, 1]
8 INSTRUCTIONS
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INPR: G = M[B=3]
G =« M[Buq])
G / COUNT
M[B] 2 G " STEP ¢F A
G = M[{Bsl)
G -~ M[B=2]
G / COUNT
M[B+1] = 6 " STEP CF B
A = M[Be4q] " FIRST ELEMENT OF A
S 2 M[{B=2] * FIRST ELEMENT OF B
F = 1]
U, A 3 M[B=9], 2 " A AN INTEGER ARRAY 7
Y, GOTO (:A1)
Uy A 2 M[B=6], Z " B8 AN |INTEGER ARRAY 7?7
¥, GOTO (:R1)
RR!¢ M{B+2] = F " SAVE .SUM
F = MA
F » MS  ELEMENT % ELEMENT
F +« M[B+2] " e SUM
A+ M[B]) " INCREMENT ARRAY A
S + M[Bel] " INCRENENT ARRAY B
REPE (:RR) 4 CCUNT DOQWN
GOTOR (L INK)
RIS M[iB+2) = F " SAVE suUm
F 2 MA
G ® NS " ELEMENT ® E|LEMENT
F + M[Bs2) " 4+ SUM
A + M[{B) " INCREMENT ARRAY A
S + M[8+1) " INCREVFENT ARRAY B
REPE (:R1) " CCUNT DOWN R
~ GOTOR (L INK)
Al3 Us A 2 M[B=E], Z " B AN |NTEGER ARRAY ?
. Y, GOTO (:11)
IR M{B+2] = F " SAVE 8UM
G = MA
F » M8 " ELEMENT # ELEMENT
F « M[B+2] " ow SUM
A+ M[B] " INCREVENT ARRAY A
S + M[B#1l] " INCREVENT ARRAY 8
REPE (:IR) " COUNT DOWN
GOTOR (L INK) .
113 M{B+2) =2 F " 8SAVE SUM
G = MA
G » MS " ELEMEANT # ELEMENT
F +» M[B+2] " & SUM
A + M[B) O INCREVNENT ARRAY A
S ¢ M[B8+1] % INCREMENT ARRAY B
REPE (:11) v COUNT DQWN

GOTOR (L INK) " 49 INSTRUGT|IONS
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STRING SYMBOL: 'BEGIN' CALL OF TCST
A = 1MC
SUBC (:Civ) oK
syB (3CEN) " OTEXT
S = MC[=2] “ APICYL OF TEXT
RUS (20)
S = 238, 2 " UNASS|IGNABLE STRING EXPRESSION ?
S = MC(=2] " APICO OF TEXT
Yy S 'a' 32767 " 1SOLATE BEGIN ADDRESS ofF ISR
Y, A = MS[1] " GECOND !NSTRUCTION OF )8R
Yy, A =~ CALL OF TCS8T, Z " 1S IT THE MACRO TCST %
Ny, A = 611
N, SUBC (:ERRORM) " REPORT ERROR
A = MS[2} " TEIRD INSTRUCTION OF |sR
A 'sv 32767 " |SOLATE END ADDRESS OF ISR
G = ] " SAVE BEGIN AODDRESS
M[B=1) & A " SAVE END ADDRESS
S = Mc(=2}, Z " K= 0 7
Y, 5 = g, P " THREN K 8 ¢ 0
A = 0, E "Ka2 07
Y, D:VAS (3)
S + MG[4) " ADDRESS OF WORD!1)
U, 8§ = :MGI[3], P
Uy, § = MG, E " QUTSIDE TEXT ?
Yos="0
Ny, S 2 M§[=1] " WCRD
U, A = 2, 2 ") SHIFT
N, RUS (B) ") TC
Ny A = 1, 2 ' ") RIGET i
Ny RUS (8) “ ) PCSITION
S 'a! 255 . % CLEAN AWAY EXTRANEOUS BiTS
G = S
GOTOR (MC{-11]) "oEXHT
CALL OF TCST: SUBC (:TCST) n 32 INSTRUCTIONS
DUMP :

'END?
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"DU¥P SECTION NR 1,

pUMP (0]
'BEGIN' DRBUNOFB, DRROOMB, QUEUB, CRBUF1, CRBUF2, CRBUNOFS,
CRBUNOES, DUPOS, BUFND, STRWRD, NEXT STRWRD, EMPTYWORO,
NINE IN WORD, STOP DUMPING, LAST BITS, GET BUF,
TO DRUM, CRTODR
"ASSUMED TO BE DECLARED GLOBALLY ARE: INIT .BITSTRM, BTSTRMY,
"BTSTRM18, BTSTRM27, FINISH BITSTRM, END DUMP, PROCESSS
"ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:
"CMODE, END OF DRUML | BRARY, DRBEGS, DRLIBREND, DRENDS,
"ACTIVE, RECBULEN, ATTENTION, ERRORNF, D318,
BTSTRM9: tSKIPY 4
DRBUNOF 8 'SKIPY 1
DRRCOMS ¢ 1SKIPY 4
QUEUB: : tSKIP' 31
CRBUNOFg: 'SKIPY 1
CRBUNOES: t§KipY 1
pUPCS: 1SKIPT 1 " DYMP POSITION
BUFND: 'SKIPY 4
STRWRD ! 'tgKIP! 1
ICRBUF2
CRBUFL: 1sKipts RECBULEN
ICRBUF1

CRByF2:

*SKIP': RECBULEN
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" DUMP SECT!'ON

DUMP ING QFF:

INITY

LOOP:

BITSTRM:

INITDUPOS

STOP

DUMP ING:
YEND

1

*BEGIN'

Ny

No

MR 2.

S = 3
BTSTRMY

GOTOR(MCI[=1])

S§ = CMODE
5-5'P

@O0TO(:DUMPING OFF)

U.S-i.Z

A s END OF DRUMLIBRARY

A =z DRBEGS
DRBUNOFE = A

$ & DRLIBREND
8 = DRENDS

6 =« A

DRROOMB = §
A= 0

QUEUB = A

§ 8 : EMPTY WORD
BTSTRMO = S
ACTIVE(B] =5 =B
§ = ¢ CRBUF4Y
CRBUNOFB 8 S
CRBUNQES = S

A u MS[=-1)] , P
MS[=1] 3 «=A

S v MS§[~1)

$ = CRBUNOES , 2
G0TO(:LOOP)

puUPOS = S
§ 4 § RECBULEN
BUFND & §

GOTOR(MC[=1))
INIT BITSTRM

LOOP

144

STOP DUMPING

" NO TRANSPORT WANTED?

" YES = NORMAL PROGRAM
" NO = INSERT IN | IBRARY
")

")BELECT FIRST DRUMPAGE

")

¥ NUMBER OF WORDS FREE ON DRUM
"INO QUEY OF BUPFFERS WAITING
")}FQR TRANSPORT

" PSEUDC=SHIFT

" NO ACTIVE PROCESS

"

" FIRST BUFFER To FiLL
" FIRST BYUFFER TO DRuUM

")ASSURE PRESENCE
")OF BUFFERS

* SELECT NEXT BUFFER
" CYCLE CLOSED

" END OF BUFFER
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"DUrP SECTION NR &,

145

"NEXT STRWORD, EMPTYWORD, NINE IN WORD FORM TCGETHER A LOGIC BLOCK, THAT

"PLAYS AN ANALOGOUS AS PUHEP
iS5 0BLIGATE AS

"WRITTEN

NEXT STRWRD:

U,
N,
EMPTYWORD
NINE IN wORD:
BTSTRM1B:
v,
\L
LASTBITS:
BYSTRM27:

A B { EMPTYWORD
§ t+?' STRWRD
BTSTRM9 = A

A B 3
PLUSA(DUPOS)
MA[=1) = §

A = BUFND , Z
GOTOR(MC[=11})
GOTO(:GET BUF)

A = ¢ NINE IN WORD
BTSTRMO = A
LUs(17)

LE8(1)

STRWRD = §

GOTOR(MC[=11)

A & 3 NEXT STRWRD
BTSTRM9 = A
LUS(9)

§ f¢' STRWRD
STRWRD = §

GOTOR(MC[=1))

A m ! EMPTY WORD
BTSTRM9 - A, P

GOTO(INEXT STRWRDI1))

MG = §
RUS(9)

SUBC(BTSTRM9)

$ % MCl=1]
S tar 511
GOTO(BTSTRMY)

MC = §

RUS(9)

§ tar' D18ML
SUBC(:BTSTRM18)
GOTO(!LAST BITS)

IN THE PUNCH SECTICNH THEIR SEQUENCE AS
18 STORDUMPING,

" FiLL S wiTH BiTS
" GHANGE PSEUDO~SHIFT

")ITS INTO BUFFER
")
"BUFFER FyLL

" IF BUFFER FULL GET A NEW ONE
" CHANGE PSEUDO SHIFT

")QCCUPY FIRST

")9 BITS IN STRINGWORD,
")

" PSEUDC SHIFT

"IRSEUDO SHIFT INDICATES
“)OPTIMiZABLE PROCEBS!ING?

W27 =2 9+ 18
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1

"DUMP SECTION NR 4,

GET BUF:

TO DRUM}

CRTODR:
PROCESSE:

"AFTER COMPLETION OF THE TRANSPORT, CONTROYL

"THE NEXT

G & CRBUNOFS
SUBCD(:TO DRUM)
8 v CRBUNOFS
A = MS[=1) , P

Ny JUMP(=2)
GOTO(: INIT DUPOS)
A e MG[-1]

MGt-i] 8 =A
CRBUNOF8 = A

A =

i RECBULEN

MINA(DRROOME) , P
N, JUMP(?7)

A

i

QUEUB+ A

A=

1
Y, GOTOR(MC[=11])
2 B

ACTIVE(B) , P

ACTIVE(B]

256

GOTO(IATTENTION)

8 B

! STOP DUMPING

BTSTRM9 = §

A ®

495

GOTO(!ERRORM)

wWBe P
r 8%

DRBUNOF S
CRBUNOCES
D18

: RECBULEN

SUBC(IDRSTART)
GOTOR(ﬁF{fi])

INSTRUCT | ONS

8 2 {RECBULEN
DRBUNQFSB8 «+ s

8 = CRBUNOES

A B MS[~1}
H8([=1] = =A
CRBUNOES s =A
§ = 1

QUEUB » § , Z
ACTIVE(8)] » -8
$ = 256

8 = 0
GOTO(:ATTENT -ON)

N)

146

SELECT BUFFER
ASK FOR TRANSPORT

SELECT MNEXT BUFFER
PRESENT?

INITIALIZE DUPOSS BUFND
BUFFER NOT PRESENT
SELECT BUFFER

SPACE ON DRUM?

IF 80 ADD ONE BUFFER TO
QUEUE

ROSTPONE TRANSPORT
NOTE ACTIVITY

ASK FOR TRANSPORT

"INQ FURTHER TRAMSPORT
"IOF BITS TO DRUM

ﬂ)

") PLACE ON DRUM

L
"
#"
"
"

FIRST WORD IN CORE
INDICATION CORE TO DRUM
NUMBER OF WORDS

START TRANSPORY

€X1T CR TO DR

IS gIVEN TO

"
]

"
#

n
L}
]
]

FIRST FPREE PLACE
SELECT BUFFER

BUFFER PRESENT AGAIN
SELECT NEXT BUPFER

QUEU SHORTER, NOW EMPTY?
NOTE INACTIVITY

CAUCEL ATTENTION
CONTINYE ATTEMNTION
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" DUMP SECTION NR 5
FORCE LAsT BiTs: s 2 (

A = BTSTRMO
U, A = :NINE IN WORD, 2
Y, GOTO(:BTSTRM18)
A = INEXT STRWRD, Z
Y, GOTOQ(BTSTRMY9)
@OTOR(MC[=1))
ASK DUMP END! G = QUEUS
F &« ;RECBULEN
8 = DUPOS
8 = CRBUNOFB
$ + DRBUNOFS
S + 6 " pLACE FREE ON DRUM
GOTOR(MC[-1]) * FOR NEXT PROC
FINISH BITSTRM: A = DUYPOS
A = CRBUNOFB , Z
N, GOTO(:GET 8UF) Y PART CF BUFFER TO DRUM
GOTOR(MC[=11)

END DUMP; A m ACT!VE(B], P

Y, JUMP(=2) " WAIT
GOTOR(MC([=11])

COMP VAR
VENG! " DUMP SECTION

BEG TRAFPQ TAB[Q): 'SKIPY 4 " PUT IN CORE AFTER INSTR
" LLST AND TRANSF

SPUTEXT L

1STOP L

IXEEN L

tHAND |

SPUHER |,

{REHEP L

SRUNOUT L

IPUSPACE

IPUNLCR L

TPUNCH L

FLOP L
SABSFIXP L
SFIXP L
IREAD L
tENTIER L
TEXP I,
tLN L

' tARCTAN L

' $CO8 |,

$SIN L,

$SEQRT L
1SIGN L
1ABS |,
SPRSYM L
1PYSYM L
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IRESYM L

tLINE NUMBER L
INEVW PAGE L
$CARRIAGE L
IPRINTTEXT L

$SPACE L
STAB L

INLCR L
IPRINT &
sFLOT L
$ABBF IXT L
tFIXT L
${FROM DRUM L
$TD DRUM L
$TIME L

IA'AY
1TV
I MV
tMT
$THM
1 MM
188§

T eT
M

" 48 ENTRIES

TEND' L | BRARY
TEND® RUN 8YST
'END* RUN VAR
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" CATALOGUE NR 1
END OF PERMANENT

CATALOGUE[L]:

51 904 512

Qe Qo

34 078 720

i+ % 8 + + %

( 8 912 896 + 47)
=1 0 62 47 64 61'
=1 0.63 54 70 76"
-t 0 70 74 67 56

* 0
* 3
+ 56 623 104
- 1
+ 3
+ 56 623 104
- 1
* 0
+ 34 078 720
* .
* 0
+ 34 078 720
- 1
* 0
+ 34 078 720
- 1
* 0
+ 34 078 720

( 8 388 608 =+ 46)
=-' 0 00 00 13 36
=1 0 27 13 36 27"

* 0
* 3
+ 86 623 104
- 1
* 3
+ 56 623 104
- 1
* 0
+ 34 078 720
- 1
* 0
+ 34 078 720
- 1
+ 0
+ 34 078 720
- 1
+ 0
+ 34 078 720

( 8 388 608 + 45)

1
(1232 000 000' + 3)

i
(1232 000 000*' + 7)

i
(+232 000 000' + 7)

H

9% + D19

65 » D19

17 » pi9 -« NUMBER

STRING SYMBOL

108 » D19

108 » D19

65 = D19

65 #» D19

65 # D19

65 « D19

16 # D19 -+ NUMBER

MATMAT

108 « D19

108 = D19

65 » D19

65 » D19

65 » D19

65 = D19

16 » D19 4 NUMBER

149
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=t 0 00 00 13 36°
=' 0 36 13 27 27 " TAMMAT
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" CATALOGUE NR 2

T+ + 8 F F 8 +F+ 8P FE EE

56
56
34
34

34

623 104

623 104

078 720

078 720

078 720

* 0
* 3
+ 56 623 104

- 1
- ' 3
+ 56 623 104

- 1
+ 0
+ 34 078 720

- 1
* 0
+ 34 078 720

- 1
+ V]
+ 34 078 720

- 1
+ 0
+ 34 078 720

- 1
('232 000 000*' + 7)
{ 8 388 608 +~ 44)
=' 0 00 00 13 27°

''0 27 13 36 36!

(21 o o

(=3 o

1
(1232 000 000°' + 6)

( 8 388 608 + 43)
-' 0 00 00 17 15
«! 0 27 13 36 40°

108 «» D19

108 « D19

65 # D19

65 » D19

65 # 019

65 » Di%®

16 « D19 -« NUMBER

MATTANM

108 » D19

108 » D19

65 # £19

65 « B19

65 » D19

16 « D19 -+ NUMBER
MATVEC

i5%
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" CATALOGUE NR §

* 0
+ 2
+ 56 623 104
: }
+ 56 623 104
- 1
* 0
+ 34 078 720
i b
+ 0
+ 34 078 720
- 1
* 0
+ 34 078 720
(* 232 000 000° i

( 8 388 608 « 42 )
=t 0 00 00 17 15

w? 0 36 13 27 40°
+ 0
* 2
-+ B6 623 104 -

= i
+ 2
+ 56 623 104

- i
* 0
+ 34 078 720

- i
e o
+ 34 078 720

- 1
* 0
+ 34 078 720

- 1
(' 232 000 000' «
( 8 388 608 + 41)
=7 0 00 00 .17 15"
»i 0 40 17 15 40’

6)

é)

152

108 « 019
108 # 019
65 # P19
65 « D19
65 «# P19
16 » D19 ¢ NUMBER
TAMVEC
108 » D19
108 » D19
65 = D49
65 » D19
65 # D19

16 -« D19 .+ NUMBER

VECVEC
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" CATALOGUR NR 4
* 0

(* 232 000 000' + 1)
( 8 388 608 + 40)

=1036 23 27 17

34 078 720

O [N~

EEEREEE

40. 370 176

= 1
(7222 000 000' + 3)
( 12 582 912 + 39)
=' 0 00 00 72 62
=! 0 71 64 51 67"

34 078 720

[~ X o <

40 370 176

1
(v 222 000 000' + 3)
( 12 582 912 +» 38)
= 0 51 67 72 62
= 0 53 67 64 62

EEEEEE

16

# 019 ¢ NUMBER

TIME

65
77
24
TO
65
77

24

# D19

# D19

# D19 .+ NUMBER

DRUM
% Di9
* D19

® D19 ¢+ NUMBER

FROM DRUM

183
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" CATALQGUE NR 5

+ 0
* 0
+ 33 554 432
- 1
* 0
+ 354 078 720
= 1
* 0
+ 34 078 720

: 1
(+222 000 000' + 4)

(12 582 912 + 37)
= '0 53 56 75 71

33 %54 432

34 078 720

2 [~ 2 g oo

34 078 720

8% %+ 8%+ 8 +E P

1
(1222 000 000" + 4)
(12 582 912 + 36)
"0 00 56 75 74
0 46 47 70 53¢

* 0
- 0
+ 33 8594 432
- 1
® 0
+ 34 078 720
- i
4 0
+ 34 078 720

- 1
(1222 000 000' + 4)
(12 582 912 + 35)
» 0 53 61 64 74

64 » D19

65 » D19

65 -+ D19

040 010 010

24 & D19 + NUMBER
FixT

64 & D19

65 » D19

68 » D19

24 » D19 NUMBER

ABSPIXT -

64 # D19

65 » D19

6% s D19

24 » D19 ¢ NUMBER
FLOT

154
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i

" CATALOGUE NR,é

0
0

LR A

33 554 432

- 1
(1222 000 000' + 2)
(12 582 912 + 34)
= '0 00 00 00 71
'0 65 67 56 637

* 0
* 0
+ 33 854 432

- i

(1222 000 000' *+ 2)
(12 582 912 + 34)
= '0 00 00 00 36°
= '0 32 34 23 30!

* 0
(1222 000 0060' + 1)
(12 582 912 + 3IJ)
= '0 63 61 B0 67°

* 0
(1222 000 000' + 1)
(12 582 912 + 32)
= '0 00 71 46 47!

0

8 + ¢+ *

34 078 720

1
(1222 000 000' + 2)
(12 582 912 + 31)
'0 00 00 00 Z2
0 70 65 46 S50

0

]

P % ¥ &

51 904 512

1
(+222 000 000°' + 2)
(12 582 912 +» 30
- '0 00 00 00 71°
'0 71 74 52 75
'0 65 67 B6 63

0

4+ ¥

34 078 720

- i
(+222 000 000' + 2)
(12 582 912 + 29)

= '0 56 46 B4 52

= '0 B0 46 67 67

64 » D19

44 » D19

PRINT

64 « D19

24 = 019

PRINT

24 » D19
NLCR

24 '« D19
Ta®

65 » D19

24 » D19

SPACE

99 # D39

24 «» D19

PRINTTEXT

65 - D19

24 » D19 «

CARRIAGE

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

155
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" CATALOGUE NR,7

+ 0
222 000 000' + 1)
2 582 912 + 28)
0 00 46 54 52
7 63 52 74 65

0
(1232 000 000' + 1)
(8 912 896 + 27)
= '0 00 00 52 67
= 0 63 72 62 47
= '0 61 56 63 B2

- 0
(*232 000 000' + 1)
(8 912 896 +« 26)

= '0 00 00 00 62

= 10 67 52 70 76

0
34 078 720

@ 2% &

1
(1222 000 000° + 2)
(12 582 912 + 25
= '0 00 00 00 62°'
- 10 65 72 70 76"

0
0
34 078 720

& ¥ ¥ &

i
(+222 000 000' + 2)
(12 582 912 + 24)
= '0 00 00 QO 62¢
= '0 65 67 70 76

* 76
(1272 000 000°' + 2)
(8 388 608 + 23)

- 10 00 13 14 35

- 77
(1272 000 000" + 2)
(8 912 896 + 22)

- '0 35 23 21 30

* 79
('272 000 000' + 2)
(8 388 608 + 21)

- '0 35 33 34 36

+ 129
(1272 000 000' + 2)
(8 388 608 + 20)

= ‘0 00 35 23 30

24 # D19 + NUMBER

NEW PAGE

010 011 010
17 & D19 + NUMBER

L INE NUMBER

i7 » D19 + NUMBER
RESvYM

65 » D19

24 % D19 + NUMBER
PysyM

65 » D19

24 » D19 + NUMBER
PRSYM
010 111 0i0

16 & D19 + NUMBER
ABs

17 » D19 + NUMBER
$16N

16 » D19 + NUMBER
SQRT

16 « D19
SIN

156
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" CATALOGUE NR, 8

1

+ 130
('272 000 000' + 2)
(8 388 608 + 19)

- '0 00 15 31 35

* 131
('272 000 QoOO' + 2)
(8 388 608 + 18)

= '0 00 00 13 30

= '0 13 34 15 36°

* 84
(*272 000 000° + 2)
(8 388 608 + 17)

- '0 00 00 26 30

» 80
(272 000 000' + 2)
(8 388 608 + 16)

- '0 00 17 42 32°

+ 78
(1272 000 000! + 2)
(8 912 896 + 15)

= '0 00 00 17 34

- 10 17 30 36 23*

+ 132
('272 000 000' + 1)
(8 388 608 + 14)

= 10 34 17 13 16"

+ 132
(r272 000 006G =+ 1)
(8 388 608 + 14)

- ') 67 52 46 51

+ 133
('262 000 000' = 4)
(12 582 912 + 13)
= '0 53 56 75 65

* 134
(1262 000 000’ + 4)
(12 582 %912 + 12)
= '0 00 56 75 65
- '0 46 47 70 53¢

d 135
(1262 000 000' + 4)
(22 582 912 + 11)
- 10 53 61 64 65

A 136
('262 000 000' + 2)
(12 582 912 +10)

- '0 00 00 00 55°'

- '0 65 72 63 50°

16 « D19
ces

16 = D19

ARCTAN

16 » D019
LN

16 » D19
Exp

17 » D19

ENTIER

16 » 019
READ

16 = D19
READ

010 110 010

NUMBER

NUMBER

NUMBER

NUMBER

MUMBER

NUMBER

NUMBER

24 » D19 + NUMBER

FiIXp

24 & D19 + NUMBER

ABSF I XP

24 & D19 + NUMBER

FLop

24 » D19 + NUMBER

PUNCH

157
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" CATALOGUE NR,

9

* 137
(1262 000 000° + 1)
(12 582 912 +» 9 )

- '0 00 00 50 67°

- '0 65 72 63 61"

* 138
(*262 000 000' « 2)
(12 582 912 + 8)

= 10 00 46 50 52

-~ '0 65 72 70 65

- 139
('262 000 000' + 1)
(12 582 912 + 7)

- '0 00 00 72 71

= '0 67 72 63 64¢

* 140
('272 000 000' + 1)
(8 912 896 + 6)

- 10 00 00 00 65

- 10 867 52 55 52

* 14
(1262 000 000' + 2)
(12 582 912 + 5)

= '0 00 00 00 65

- 10 65 72 55 52

» 142
('272 000 000' + 2)
(8 388 608 + 4)

- 10 55 46 63 51

* 143
(*272 000 000° + 2)
(B 912 896 + 3)

= 10 75 %2 B2 63

» 144
('262 000 000' + 1)
(12 582 912 + 2)

= 10 70 71 64 65

0
0

51 904 512

1
(*'222 000 000' + 2)
(12 582 912 + 1)
= '0 00 00 75 7%

s ¢+ %+ &

'0 6% 72 71 52

" CCMPILER VARIABLES

COMP VAR[OD):

" 24 » D19

" PUNLCR

" 24 % D19

" PUSPACE

" 24 % D19

" RYNQUT

" 17 =« D19

" REHEP

" 24 » D19

" PUHEP

" 16 » D19
" HAND

v 17 » D19
" XEEN

" 24 » D19
" §TOPR

" 99 » D19

* 010 010 010

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

W 24 ® D19 ¢ NUMBER

" PUTEXT

158
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'*BEGIN' STOCK, STOCKL, QUOTE COUNTER, TEXT ARRAY POINTER, SHIFT,

FIRST SHIFT, WORDISAFE, LETTER LAST SYMBOL,

DIGIT LAST SYMBOL, OWN TYPE, TYPE, CHARACTER, VAL CHAR,

ARR DEC LS, TP DEC LS, ARR DEC N§CR, REAL NUMBER, SMALL,

LAST NLP, WORD COUNT, IN FORMAL LIST, IN AR DEC, INT LABELS,
INT LAB, OLD BCP, DSP LVL, GLOBAL CQUNT, ARR POINTER,
DIMENSION, SUBCOUNT, FOR CNT, NXT BCP, STATE, STACKD, STACK1,
STACK2,MCR, PAR, NBR, PARAMETER, NUMBER,

ST CNT, MAX DPTH, MaX DI, MAX DL, MAX PRL, RET MD,

RET LVL, ECNT, 'FSTAT FR8, CNTLD VAR, L0, L1, L2, L3, L4, LS,
CMPLTD, CMPL ST, SV IDF, NBR OF 8¥ E, SW LST, IN SW DEC,

ADRS OF €ST, LNC, LAST LNC, CCDE BODY, POINTER, END OF TEXT ARRAY,
NLP

STOCK? tsKip' 1

STOCK1: 'tsKip? 3 " )JTHIS ORDER OB IGATE
QUOTE COUNTER: 'SKiIP' 1 ") ¢
TEXT ARRAY POINTER: 1SKIPY 1 - ") THIS ORDER OBLIGATE
SHIFT: 'SKIp' 1 ") .
FIRST SHIFT: 'SKiPY 1

WORD1LSAFES "SKIPY 1

LETTER LAST SYMBOL? tSKIp! 1

DIGIT LAST SYMBOL?! 'SKIP' §

OWN TYPE: tSKIpT )

TYPE: 1SKIPY 1

CHARACTER! TSKiPY 1

VAL CHAR: TSKIPY 1

ARR DEC LS: 'SKIPY 1 )

TP DEC LS 'SKIPY 1

ARR DEC MCR: 'SKIP' 3

REAL NUMBER: 'SKiPY 1

SMALL : 1gKIPY 1

LAST NLP: 'sKIP! 1

WORD COUNT: TSKIPY 1

IN FORMAL LIST: 'sKIP’ 1

iIN AR DEC3 TSKIPY 1

INT LABELS: 'SKip' 3

INT LAB: 'SKip' 1

oLD BCP: t8KIpY 4

DSP LVL? gKIPY 1

6LOBAL COUNT: 'SKipr 1

ARR POINTER? 'SKIPY 4

DIMENS IONS "SKIpY 1

SUBCOUNT: 1SKIPY ]

FOR CNT: "SKiIPY 1

NXT BCP: '8KIP?

STATE: 'SKIPY 3

STACKOD: 'SKIPY ]

STACK]: PSKIPY 4§ ") THIS ORDER OBLIGATE
STACKZ: sKIPY 1 ")

MCR 3 1§KIPY 4

PAR: "SKIPY “)THIS CRDER OBLIGATE
MNBR: 18K IPY 4 ")



100470 - 1 160
PARAMETER: fEKIPY ] ") THIS ORDER OBl IGATE

" CCMPILER VARIABLES NR, 2

NUMBER: tSKIPY 1 ")
§T CNT: 18KIPY 3

MAX DPTH: TSKIPY

MAX DI TEKIPY 4

MAX DL : 18KIPY 4

MAX PRLS 18KIPY 4

RET MD: ‘ "SKIPT 3

REYT LVL? ISKIP' 3

ECNT: PEKIPY g

{FPSTAT FRE: TERIPY 4

CHTLD VAR: 'EKIPY 1

LB 1SKIPY 4

Lis TSKIPY 1

L2¢ TEKIPY 1

L33 : t8KiIpT 4

L4s TSKIP' 1

L5 fERIPY 4

CHPLTD: 18P 4

CMpL ST 'SKipr g

8YW I1DF3 SKipY 1

NBR OF gy E: tEKIPY 1

sW LST? (- TN L | -
IN Sw DEC: T8KIPY 1

ADRS OF €8T 1EKIpY 1

LNEG: TERIPY ]

LAST LNC: 18KIPY g

CODE BODvY: tgKipt 1

POINTER: 'SKIPT 4

END OF TEXT ARRAYS veKRiIpY 1

NP 2 TERIPY 1 “ 70 VARIABLES

" COMPILER CONSTANTS

BEGIN OF COMPILERS

*BEGINY D18 MIN 4, D18, D19, D20, D21, 021 BLUS D20, D22,
D22 PLUS 1, D24, 025, FRAVE, LOCAL NUMBER, MASK, WORD DEL

D16 Mi: 1477 777

P18 MIN 43 ” 1797 777°

L8 *904 000 000°

Di§: ‘002 000 000"

D26 "Go4 000 000°

D2i: 916 000 000°

D21 PLUS p20: * 14 000 000°

022 1§20 000 000°

022 PLUS 42 020 000 001

024: *400 000 000°

D253 *200 000 000°

FRANE: 000 177 400°

L3
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LOCAL NUMBER:

BASE(

BASE 1 :

BASEZ2:

MASK:

WORD DEL:

161
t222 000 Qo01°
tPROGRAM3
$CMP TL3
IDEC L8T3S
tPROGRAMICME
SCMPTLICME
tDEC LSTICMS ’ " 22 (LOCATIONS
tPROGRAM 3 cM2
ICMP TL 3
'DEC LST3
(20 « 004 000 000') - " RE
(21 « 004 000 000°) "IN
(22 » *'004 000 000*) " BO
(23 « *004 000 000" " 8T
(20 » 004 000 000') " AR
(34 =« 004 000 Q00 " NONDES
(28 # *004 000 000" " DES
(31 & 004 000 000') " UN
(31 = '00% 000 000" " ARBO
(29 « 004 000 000" W OINTLAB
+296926 ’ noAF
+477407 " THEN
+2324160 _ " ELSE
+3,82120 " BEGIN
+232425 " END
+265297 * 6OTO
+248914 " FOR
+462574 " STEP 3 STRING
+464548 "OUNT L
+526549 " oW LE
«216150 " Do
+1,99777 " CCMMENT
+307418 " OwWN
+444267 " REAL
«297964 " INTEGER
«625773 " BOOLEAN
+183405 " BOOLEAN
+167407 " ARRAY
+413168 " PROCEDURE
+462961 " 8WITCh
+345458 " LABEL
+509299 " VALUE
+478708 " TRUE
«24/157 " FALSE

" GENERAL PURPOSE PROCEDURES NR, 40

"BEGIN' NXT SBLs
IN SpL,
INVERT,
UNS
NAME
SKP VA L1,
UBE CST,
NONFRM L AB,
INIT POINTER,

CLEAR, PAR PART,

NXT SBL

TEST DPO, TEST PCINTERE, NXT B8SC SBL,

OUT S@L, AR OP LS,

REL OP LS, BOOL OP LS, DECL LS, SPEC LS, OP LS,

MULT IPLY, UNS NBR, RD IDF, RD !DF1i, NXT PNR, LOOK uP,
IN LI1BRARY,
SKP SP Li, DiSP LVvlL., TP GF DsSp, LOC 8pC, PRC LVi:

IN NM L§T, NXT IDF, 8KP IDF, SKp TP DEC,

IN CODE, ENTR BLK, EXIT BLK, LOCc LAB,

CORSP BCP, SKIP STRING, SKIP R8T OF §TAT, ARUNVA,
INIT, PRESCAN]1, TRANSL, INSTR NBR,

INSTR PRT,RUNVA,NEXT ENTRY

8KIP0, SKiPL, sKIP2, ELSED, ELSEL, END
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SKipPD:

ELSEDS

SKipP1:

ELSELY

SKIP23

END:

N,

N,
N
Yo

u,

S = STOCK1i, P
STQCKL =2 - §

SUBC (INXT BSC SgL)
S = 97.2

GOTO ((ELSED)

A = LAST SyMBOL

A= 94, 2
A - 104, 2z
GOTO (:ELSEQ)

SUBC (INXT BSC SBL)
S - 91, Z

GOTO (:8K!ipPD)
GOTO (:NXT S$BL)
A = LAST SYMBOL
A~ 105, 2

GOTO (:ELSEL)

A = -]

A = 105, Z

A= 91, 2

A = 5, 2

GOTO (:END)
SUBC (:NXT BSC
GOTO (:8K1P1)

§ = 125, 2Z

GOTO (:END)
SUBC (SNXT BSC
§ = 9,P

S = 63, E
STOCKL = §

s = 99

GOTO (IEND)
SUBC (:NXT BSC
S- 9'

§ = 630 £

GOTO (:8K!pP2)

$ = 90, Z

SUBCE (INXT BSC SBL)
STOCKL = S

A = 100

SUBC (:ERRQRM)

S - 98, Z

STOCKYL = - §

A = 104

SUBC (:ERRORM)

s = 87

LAST 8YMBOL = §

A B 8
A =

sgb)

seL)?

87, »

seL)

162

SYMBOL IN STOCK ?

NEXT -EASIC SYMBOL = COMMENT 7

LAST 8YMBOL = SEMICOLON ?
v LAST 8YMBOL = BEGIN ?

NEXT BASIC SYMBOL = SEMICOLON 7

LAST SYMBOL = END 7

LAST .EASIC SYMBOL
3 END 7

= SEMICOLGN 7

2 ELSE, 7

TFEN ACCEPRT

LAST BASIC SYMBOL = CLOSE 7

NEXT BASIC SYMBOL
NCT A LETTER ?

INTERNAL REPRESENTATION OF CLOSE

NEXT -BASLC symBOL
NCT A LETTER ?
ELSE SKIP

LAST BASIC SYMBOL = COLON ?

LAST .BASIC syMpoL

QPEN ?

INTERNAL REPRESENTATION OF COMMA

(LAST SYMBOL % PERIOD
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" GENERAL PURPOSE PROCEDURES NR,

TEST DPO:

TEST POINTERS!

N,
LOOP

Yo
Ny

STACK TEST:

NON SHIFTy

NXT BSC saL:

i

Us A = 39’ E

Y. A - 9’ P

Ny, § = ]
DiGiIT

Ys 8 ' = 63,

Ny 8§ = i
LETTER LAST
S =2 LAST SYM

40 CONTINUED

163

" A LAST SYMBOL $ TEN)
" OINPLIES LAST SYMBOL > ¢ ?

LAST SYMBOL = §

z

SYMeaoL s s
BoL

A = RUN NUMBER

SUBC (:0UT 8

8L)

GOTO (:TEST POINTERS)" 89
YENDY NXT SBL
"BEGiIN' LOOP, STACK TEST,
A = BEGIN OF TEXT ARRAY
Ml{6] =2 - A& "
§ a = END OF TEXT ARRAY
Mi6] = 8 "
A « DPQ
§ & NLP
A« 20, p "
JUMP (1)
S » 20, P L

GOTO(sETACK TEST)
A s §

A = 60, p
GCTO(:NON SRIFT)
RUA(L)

8§ « A

M[(B] =8 , P

H

L]

A u END OF TEXT ARRAY
END OF TEXT ARRAY + S
TEXT ARRAY POINTER & §
BEGIN QF TEXT ARRAY + §

A = M[6)
F asMa

8 n MG
G + M[B)
MG = 8§
A = ]

A+ 4
REPSE(ILOCR)

S = END OF STACK
S = (MC(20], P

$ s LAST SYNMBOL
GOTOR(MC[{=1))

A 2 491
GOTO(tERM)

A a2 492
GOTO(SERM)
'END’

A =

TEST POINTERS

RUN NUMBER

SUBE (¢ IN 8BL)

' DIGIT LAST SYMBOL ~ LAST SYMBOL

< 64 7

INGTRUCT IONS

NON SkifFT

= LOWER BOUND

+ UPPER BOUND

ENOUGH SPAAE FOR CONSTANTS?

ENOUGH SPACE FOR 'DENTIFIERS
DOES SHIFT MAKE ANY SENSE?

AMOUNT OF SHIFT

36 INSTRUCTIONS
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Us § =119, 2 " SYMBOL ® NEW LINE ?
N» GOTOR (MC[=1])

A= 1

LINE COUNTER + A

A = QUOTE COUNTER, 2
Ny, GOTOR (MC[=1])

A = RUN NUMBER

SUBC (:OUT §BL)

GOTO (:NXT BSC SBL) " 11 INSTRUCTIONS

IN SBL? "BEGIN' ELSEO, ELSELl, ELSE2, ELSE3, ELSEY, ELSES, ELSEG,
NEXTO, NEXT1, NEXT2, NEXT3

U, A = 100, Z " RUNNUNVBER = 1007%
A s CMODE " A (CMODE s 1v8v16)7
Yo A '8! «25,7 :
Y, GOTO(IELSEL)
A =3 TEXT ARRAY POINTER -
S 2z MA " TEXT{TEXT ARRAY POINTER])
A =2 SHIFPT
Uy A = 286, P " SRIFT » 286 ?
N; GOTO (:ELSED)
RUS (16)
A = i
TEXT ARRAY POINTER + A
SHIFT = A
GOTOR (MC{=1])
ELBENS U, A = 1, 2 " SEIFT 8 1 7
Ny RUS (8)
S te? 285
LUA (8) " SHIFTi® 256 & SHIFT
SHIFT = A
GOTOR (MC(=11])
ELSEL: S & STOCK, P " SYMBOL IN STOCK ?
Yy STOCK = = §
N, SUBC (:NXT TAPE sL)
Us S = 101, P " NEXT TAPE SYMBOL > BUS ?
Ny GOTOR (MC[=1))
U, 8 = 123, 2
Y; 5 = 93 " INTERNAL REPRESENTATION OF SPACE
A a2 QUOTE COUNTER, Z
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8

165

" GENERAL PURPOSE PROCEDURES NR., 40/41

NEXTO!

ELBE2¢

ELBES?

NEXTL?

ELSE4!

ELBES!

GOTO {IELSEZ)
8§ =« 127, 2 "
G0TO (:ELBEDR)
SUBEC (INXT TAPE sL)
S « 127, 2 "
GOTO (INEXTD)
STOCK =5 §
A 3 QUOTE GCOUNTER
8 = 72. 2 "
A ¢ 2 1
§ « 74, 2 "
$ 8 127 "
JUMPR (4)
A = 1' P 1]
QUOTE COUNTER = A
$ = 103 "
STOCK 2 = §
§ = 124, 2 N
s s 90 M
S = 128, ¢ "
S = 99 "
GOTOR (MC[=11)
S = 118, p "
GO0TO (:ELSEYL) "
§ = 127, 2 "
GOTO (:ELSE4)
SUBC (INXT TAPE sL)
§ = 1287, 2 "
GOTO (:NEXTL)
- 80, 2 "
- 2
70, 2 "

z "
2' z H

160 "
GOTOR (MC[=1])

$ =~ 126, 2 !
GOTO (:ELSES)

SUBC (:UND $BL)

$# &8 B8 8 2 a &
R
-

G an

88

§ = 63, P "
GOTO (tELSES)

s - 70, 2 "
8 = 4

S = 72; 2 "
S = 2

s @ 2' z A1)
§ = 3

§ = 2, 2 "
§ + 10

S = 48, Z "
§ +« 68

§ = 161 "
GOTOR (MC{=17])

LUS (7)

STOCK » §

LAST TAPE SYMBOL = BAR %

NEXT TARPE SYMBOL = BAR ?

LES APTER BAR ?
THEN QUOTE COUNTER = QUOTE COUNTER & 9

MOR AFTER BAR %

INTERNAL REPRESENTATION OF BAR
NEW VALUE OF QUOTE COUNTER > 0 ?
INTERNAL REPRESENTATION OF UNQUOTE
LAST TAPE SYMBOL = COLON ?
INTERNAL REPRESENTATION OF COLON
LAST TARE SYMBOL ® CLOSE 7
INTERNAL REPRESENTATION OF CLOSE
LAST TAPE SYMBOL 2 NEW LINE 7
ELSE 8KIP

LAST TAPE SYMBOL = BAR ?

NEXT TAPE SYMROL = BAR 2

AND APTER BAR 2

EGU AFTER BAR ?

LES AFTER BAR ?

MCR AFTER BAR ?

ELSE INADM)SSABLE

LAST TAPE SYMBOL = UNDERLINING ?

AFTER UNDERLINING NO LETTER OR DIGIT 7
E4U AFTER UNDERLINING %

LES AFTER UNDERLINING %

MCR AFTER UNDERLINING %

NCN AFTEh UNDERL INING ¢

CCLON AFTER UNDERLINING 7

ELSE INADMISSABLE
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SUBC (:INXT TAPE sL)
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" GENERAL PURPOSE PROCEDURES NR,
U

N,
N,

s -~ 126,
STOCK = §
GOTO (:ELSES[=2)) N
SUBC (3SUND S8L)

§ + STOCK

LUS (7)

A=z 23

COUNT =5 A

2 (WORD DEL

3 MG "
- -

1V o 127’ z "
* 1

REPE (:NEXT2)

S = A

s = 162 "
STOCK = §

SUBC (!NXT TAPE sL) "
§ = 126, 2z "
SUBC (:UND SBL)

GOTO (:INEXTI)

A = STOCK

STOCK = §

S = A

GOTOR (MC{=11])

S = 124, 2 "
GOTOR (MC([=1))
SUBC (INXT TAPE sL)

U, 8 = 70, 2 - "
s = 92 1]
STOCK = §

Ng S = 90 "
GOTOR (MC[=1)) "

z n

NEXT2:

MPp PP

NEXT3:

ELSEG:

TEND' IN SBL

UND SBL:
Ue
Ny

SUBE (:NXT TAPE SL)

$ = 126, Z "
GOTOR (MC[=1])

GOTO (:UND SBL) "

167
41 CONTINUED
NEXT TAPE SYMBOL = UNDERLINING ?

ELSE INADMISSABLE

CYCLE: LOOK UpP WORD DEL IMITER

FCUND ?
ELSE INADMISSABLE COMB|NATION

CYCLE! SKiP REST OF WORD DELIMITER
NEXT TAPE SYMBOL = UNDERLINING ?

LAST TAPE SYMBOL ® COLON ?

ECU AFTER COLCN 7

INTERNAL REPRESENTATION OF COLONEQUAL

INTERNAL REPRESENTATION OF COLON
120 INSTRUCTICNS

NEXT TAPE SYMBOL = UNDERLINING ?

4 INSTRUCTIGQNS



100470 - 1 168

" GENERAL PURPOSE PROCEDURES NR. 42

OUT SBL: A - 1060, 2 " DESTINATICN = 100 ?
Yy A = CMODE
Y, A 'a' 6, Z " a{ CMCDE$2ACMCDE%4)?
Ns; GOTOR (MC[=11)
A = SHIFT
Uy, A = 256, 2 " PREVICUS SHIFT 3 256 9
Y, LUS (8)
U, A - 2856, P " PREVICUS SHIFT > 256 ?
N, LCSA (8)
Yy A = 1
SHIFT = A " UPDATE SHIFT
A = TEXT ARRAY PQINTER
N, MA[=1] « & " TEXTITEXT ARRAY POINTER)] =
Ny GOTOR (MC(=1]) " TEXT{TEXT ARRAY POINTER]+SHIFTe#SOURCE

A + i * TEXT ARRAY POINTER =
TEXT ARRAY POINTER 3 A ¢ TEXT ARRAY POI!NTER +
END OF TEXT ARRAY 3 A
MA[=1] = 8§ " TEXT{TEXT ARRAY POINTER]) = SOURCE
GOTOR (MC[=-11) " 19 INSTRUCTIONS
AR CP LS = LAST SYMBOL
had 63' P
- 69, E
3 « T, p
0T0 (ME([=11)) " 5 INSTRUCTIQONS

s
U, S

Uy 8§

I MVERT 2 Uy S
G

REL OP Ls S = LAST SYMBOL
Up S - 75. P -
GOTO (tAR OP LS(2)) " 3 INSTRUCTIONS

B80O0L OP Ls: S s LAST SYMBOL
Uo S = 76. P
Usg S = aoa E -

GOTO (2 INVERT) “ 4 INSTRUCTIQONS
DECL LS S = LAST SYMBOL
$ -~ 106, Z n LAST SBYMBCL B OWN 2

OWN TYPE = 8
Y, SUBC (:NXT SBL)
Yy 8 = 106, 2
Uy § = 4, E * LAST BYMBOL NC <TYPE> 1%
vy A = 1000
Ny A = IMS[=1]
TYPE = A
N, SUBC (INXT 8BL)
Ns JUMP (6)
§ =« 5, 2 " LLAST SYMBQL = ARRAY ?
» TYPE B 8§
A = owN TYPE, 2
¥: A = 104
¥, SUBC (:ERRORM)
S = LAST SYMBOL
§ = 111, 2 " LAST SYMBCL = ARRAY 7
ARR DEC LS = S
My, JUMP (6)
S = 8 " CHARA = 8§
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v GENERAL PURPOSE PROCEDURES NR,

N,

A =z OVWN TYPE, 2Z
A=-4
A + TYPE
ARR DEC MCR = &
JUNMP (9)

i4
TYPE
CHARACTER =2 §
§ = 8, P
A = OWN TYPE, 2
A= 108
SUBC (:ERRORM)
S - 14, 2
A 3 =« TYPE
A+ 4, P
A = 106
SUBC (:ERRORM)
§ =z = CHARACTER

@+ 8 4 u s
N
-
N

s + 25, p
GOTO (MCl=11)
S + 4, p

A = 0

A = 1

TP DEC LS 3 A
A =2 TYPE

JUMP (3)

A = 3, P
A=z = 8§

A= -]

A =2 OWN TYPE, Z
A+ 32

LUA (19), P
CHARACTER = A
CHARACTER = = A, P
GOT0 (MC[=11)

169

42 CONTINUED

LAST SYMBOL = PROCED 7

TYPE » 3 ?

LAST SYMBOL = SyITCH 7

CHARA » B8 ?
~ OWN TYPE ?2

LAST SYMBOL 2 Sy!TCH ?

A TYPE ¢ 4 7

CHARA < 23 7

CHARA ¢ 4 7

TYPE » 3 7
THEN CHARA
ELSE TYPE + CHARA

63 INSTRUCTIONS
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" GENERAL PURPOSE PROCEDURES NR. 43

SPEC LS:

Us
Yo
Us
Ys
No

U
N,
Us
Y
Ms

N,

VOO PLPPLEPE PP W
¢ 2+ W & B R E BT + > o3owu

w

3 LAST SYMBOL

- 111, 2z

2 112

- 106; E

= 1000

= $MS(~107)

PE =2 A

- 3; P

UBC (INXT $8L)

114, 2

.« 8

- 113, Z

+ 14

s 1000

CHARACTER =2 §

S « TYPE

§S = 9990 P

A s 107

SUBC (:ERRORM)

S = LAST SYMBOL

S - 112, Z

JUMP (4)

= TYPE

- 3, P

a 16

2 8; P
114, 2

- 8

HARACTER = §

& » CHARACTER
+ 25, p

UBC (INXT S§8L)
2 » CHARACTER
§ = TYPE

s + 20600, P

GOTO (MC[=11)

S 2 CHARACTER

A 1 TYPE

$ = 8, p

JUMP (8)

- 6, 2

0
5, Z
8
8
64
CHAR
TYPE
85, P
P (5)
i, ¢
4 .
1000, 2~
0
A
96
LUS (19)
CHARACTER = 8, P

Y

e e 4> Pn 00

OV oLOooLVOL O

%
>

U

LAST
TREN

LAST
THEN

TYPE
LAST

LAST

TYPE

LAST

TYRE

LAST

SYMBOL = ARRAY ?
TYPE = 5

S§YMBOL NOT <TYPE>»

TYRPE = 1000

» 3 17
SYMBCL = _ABEL ?

SYMBOL = SYITCH ?

+ CHARA 2 1000 ?

EYMBOL = PROCED 7
> 3 ?

SYMBOL = ARRAY ?

CHARA < 25 7

TYPE + CHARA < 2000 ?

CrARA » 8 7

CHARA 8 6 17

TYPE

TYPE

TYRE

g 5 32

> 5 3
> 1 ?

GFARA = 1000 ?

170

OR ARRAY 7
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GOTO (MC[=-1i]) " B¢ INSTRUCTIONS
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n GENERAL PURPOSE PROCEDURES NR. 43 CONTINUED

0P LS SUBC (:AR OP LS)
N» SUBC (:REL OP LS[1))
Ys; GOTO (MC[=1})
GOTO (:B00L OP LS[1]) " 4 INSTRUCTIONS

UNS INT: F = /]
MC =2 F " HEAD = TAIL =
SUBC (:MULTIPLY)
U, 8 = 9, P " LAST SYMBCL > 9 ?
N, JUMP (=3)
UNS INT[SB): G = MC[=1] "OTAIL
Us S = MC[=11, Z " HEAD = U 7
N, F = 32767 " ELSE REPLACE Tail BY 32767
VALUE OF CONSTANT ® P
F = 32767, P " o» 32767
Y, SMALL = 8§ " TREN S8MALL =z FALSE
GOTOR (MC[=11) W 42 INSTRUCTIONS
MULTIRLY: 'BEGIN' TENTH
Az LLAST SYMBOL
U, A = 9, P “ LAST SYMBGL > 9 ?
Y, A = 109
Y; SUBC (:ERRORM)
Y § = LAST SYMBOL
Y, JUMP (9)
S = M[B=J)
S =« TENTH, P " MEAD » 6710885 2
Ny § = M{B=2)
N, MULAS (10) “ TAlL = 10 » TAalL + LAST SYMBOL

Ny, M[B=2] = §
Ns S =2 M[B=3)
N, MULAS (10) * HEAD = 10 # HEAD + CARRY FROM TaIlL
N, M{B=3] = S
SUBC (INXT SBL)
A = 1

GOTO (MC{=11)
TENTHS + 67 10885 " 18 INSTRUCTIONS

TEND' MULTIPLY
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" GENERAL PURPOSE PROCEDURES NR,

UNS NBR:

RD

IDF ¢

Y

v,
Y,

1

F = 0

REAL NUMBER = 6
SMALL =2 G

S a3 LAST SYMBOL
S = 89:2

F = 1

MC = F

§ = 9, P

JuMp (3)

SUBC (:MULTIPLY)
SMALL + A

JUMP (=5)

A = DIGIT LAST SYMBOL

A 2 M[B=2]
A = 0, P
REAL NUMBER = 8

GOTO (2UNS (NT([5}])

S - 88, 2z

JUMP (5)

SUBC (INXT s8L)
SUBC (IMULTIPLY)
SMALL = A

§ = 9,

JUMP (=4)

S~ 89, Z

S = SMALL

JUMP (10)

SUBC (INXT S8L)
S - 64, 2

S « 65, 7

MC = 8§

SUBC (INXT SBL)
SUBC (IUNS INT)
3 M[B»2)
MC[=1), 2

- §

SMALL

S
(10), 2
1024, €
- 1024
MC[=21)
SMaLL = B
GOTO (:DEC BIN)

WO IO
C
o R Pw e A

'BEG!N' NEXTO0, ELSEOD,

$ = NLP
WORD COUNT = §

S a LETTER LAST SYMBOL,

A = 0
A= i
MS 3 » A
A s 110

SUBC (:ERRORM)
GOTO (:ELSEL)
COUNT = A

44

173

MANTI18SA = 0
REAL MUMBER = TRUE
SVALL ® TRUE, DECIMAL EXPONENT = O

LAST SYMBCL = TEN ?

THEN MANTISSA = 1

HEAD AND TAIL OF MANTISSA
LAST SYMBCL > 9 ?

CCUNT IN CASE OF OVERFPLOW

4

" LAST SyMBOL = PERIOD OR TEN ?

v HEAD % 0 ?

ELSE REAL NUMBER = FALSE

AKND DELIVER SINGLE LENGTH INTEGER
LAST SYMBOL = PERIOD 7

HANDLE DECIMAL FRACTION

CCUNT EXCEPT WHEN OVERFLOW
LAST SYMBCL > 9 7

LAST SYMBOL = TEN ?

LAST SYMBCL = PLUS ?
~ LAST SYMBOL = MINUS 2%

TalL CF DECIMAL EXPONENT
WAS TEN FOLLOWED BY MINUS ?

DECIMAL EXPONENT NOW COMPLETED

ABS (CECImAL EXPONENT) ¢ 1024 7
ELSE DECIMAL EXPONENT = 1024 &

® 51GN (DECIMAL EXPONENT)

HEAD AND TAIL OF MANTIgGSA
svaLlL ® FALSE
CCNVERT TC B81NARY NUMBER

44

INSTRUCTIONS

ELSEL

WCRD COUNT =a @

Z

Y NAME LISTINLP] = = 1, WORD = 0

4 CCUNT = 0
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“ GENERAL PURPOSE PROCEDURES NR. 44 CONTINUED

S = LAST SYMROL
NEXT? Us S t#' « 63, 2 " LAST SYMBCL < 64 ?
N, GOTO (:ELSED)
S = COUNT
S + 4, 2z " CCUNT = 4 7
¥s COUNT = § " THEN COUNT 3 0
A = WORD COUNT
Yy A = i v AND WCRD COUNT = WORD COUNT + 1
¥Y; WORD COUNT = A
.Nos'-' MA
Ne LUS (6)
S « LAST SYMBOL
5 = i
MA = § .
SUBC (:INXT SBL)
REP (INEXTQ)
ELSED: & = NLP
$ = = MA
LAST IDENTIFIER LAST IDENTIFIER % NAME LISTINLP)
U, A = WORD COUNT, 2 Y WCRD COUNY = ( 9
Yy, 5 = 0
Ny, S 2 = MA[=2) " ELSE LAST 1DENTIFIERI[1] =
LAST IDENTIFIER[1) = & NAME LISTINLP ¢ 1)
ELSELS A = WORD COUNT
S = 127
RD 1DF13 LUS (19)
MAl=1] = S " NAME LISTINLP + WORD COUNT + 1] =
A - NLP " 127 # D19
WORD COUNT & = A
GOTOR (MC[=11]) " 40 INSTRUCTIONS

w
w

"END®* RD | DF

NXT PNR; A = = MS, P " WCRD =z = NAME LIST[POINTER]
Ny, § = i » if WORD & 0 THEN POINTER = POI!NTER + 1
Ns GOTO (INXT PNR)
U, A = D28, p " WCRD » 33554432 ?
Ny GOTOR (MG[=11)
S = I1MA
GOTO (INXT PNR) " 7 INSTRUCTIONS

LOOK UP: TBEGIN®' NEXTO, NEXTY, NEXT2

IN FORMAL LIST, 2

IN AR DEC, Z

tMD(=4]

1 " BLOCK CELL BPOINTER ¢+ (4 OR 5)
€ (INXT PNR)

WORD COUNT
NT = A

LAST NLP

=M8, P “ NAME LIST[POINTER + COUNT] =

MG, 2 4 NAME LISTILAST NLP + COUNT) 2
0 (:NEXT2) )

1 " TREN COUNT =2 CQUNT + 1

- i
REPE (INEXTL)

Ny

Yo
NEXTOS

-
Lo

§ < %+ ¥ M UM 8 ouw o ow

(o}

NEXT2
Y
(4]

MLOEPPEPHO>PL BBV OV
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" GENERAL PURPOSE PROCEDURES NR,

1

Ys
NEXT2:
Yo
'END'
NAME IN L IBRARY!
U,
v,
IN NM LSTS

N,

\ )

A = MS, P "
GOTOR (MC[=11)

S = 1

A= MS, P

GOTO (:NEXTO0)

GOTO (:NEXT2(-1]) "

LOOK up
$ = NLP

8 ¢« D 25

A 8 END OF CATALOGUE
MA 2 =8
S = BEGIN OF CATALOGUE
SUBC(:L0OOK uP[4]))

8 = BEGIN OF CATALOGUE.
§ = END OF CATALOGUE, E
GOTO(MC[=11)

S a2 INT LABELS, 2
GOTO (MC{~-11)

S = REAL NUMBER, Z
GOTO (:INVERT)

S =
RUS (18) "
S + 4096

A = NP

LAST NLP = A "
MA = = S "
A = i

s -~ 4097

LUS (18) "

175

44 CONTINUED

FCUnp ?
20 INSTRUCTIONS
" NAME LIST(END OF CATALOGUE)]s

" «33554432 =NLP

P
" CUTSIDE CATALOGUE?
" 9 INSTRUCTIONS

VALUE OF CONSTANT[1)

HEAD = VALUE CF CONSTANT 2 D18

LAST NLP 3 NLP
NAME LISTINLP] =z = 4096 = HEAD

(FEAD = 1) =» D18

S = VALUE OF CONSTANTI11]

MA = S

S = 6

SUBC (:RD IDF1)

SUBC (:LOOK uP)

INT LAB B8 §

S = NLP, P "
GOTO (MC[~-11]) "

INT LAB < NLP 7
21 INSTRUCT | ONS
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" GENERAL PURPOSE PROCEDURES NR, 45

NXT

SKp

SKP

SKP

SKP

SKP

SKp

1 DF »

1DF ¢

TR

TP

VA

va

1

PEC:

DEC[2]:

L1¢

Li{3]):

DIsP LVL:

TP COF DSpy

LOC SPCY

PRC LVL!

UsE CsT3

Yo

SUBC (INXT PNR)

S = i

A = MS, P

GOTOR (MC[=1))

GOTO (INXT [DF{1])

S = LAST SYMBOL

S '4' = 63, Z "
SUBC (INXT 88L)

GOTO (:sKp IDF1])
GOTOR (MG[=1)) _ "

SUBC (3:8KP |IDF)

S = 87, 2 "
SUBC (INXT §BL.)

GOTO (38KP TP DEC)
GOTOR (MC{=11]) u

S = LAST SYMBOL

S = 116, 2 "
GOTOR (MC([=1))

SUBC (:SKP TP DEC([2])
S =« 91, 2
GOTO (:NXT S$BL)
GOTOR (MC[=1)) "

SUBC ($ISPEC LS)
GOTOR (MC[=1])
SUBC (:8KP va LI[3])
GOTO (:8KP 8P LIy v

§ = MD([»1) "
S *a' 63
GOTOR (MGC[=1)) "

S = MD[=}] "
RUS (6)
GOTO (:DISP LVLI{1)})n

S = Mpi=1l "
RUS (13)
GOTOR (MC[=11) "

S & MD[=2] “
GOTO (sDisP LvL[1l)n

§ 2 =« MD[=2)
S ‘a' 64, 2 " o= 4

5

176

INSTRUCTIONS

LAST SYMBGL < 64 ?

5

LAST SYMBGCL = COMMA ?

5

INSTRUCT I CNS

INSTRUCTIQONS

LAST 8YMBOL =

7

4

INSTRUCTIQONS

INSTRUCTICONS

VALUE ¢

" LAST SYMBOL = SEMICOLON ?

NAME LIST[BLOCK CELL POINTER &«

3

INSTRUCT I ONS

NAME LIST{BLOCK CELL POINTER »

3

INSTRUCT I ONS

NAME LIST[BLOCK CELL POINTER +

3

INSTRUCT | ONS

NAME LIST{BLOCK CELL POINTER +

2

?

INSTRUCT IQONS

GOTO (MC[{=11) +» 3 INSTRUCTIONS

1]

1]

1]

2]

" D6 OF NAME L IsT[BLOCK CELL POINTER+2)



1004740 - 1 177

" GENERAL PURPOSE PROCEDURES NR. 45 CONTINUED

STATUS: S = MD([=2) " NAME L IST(BLOCK CELL POINTER + 2]
‘RUS (13)
S + CORRECTION
GOTOR (MC[=1)) % 4 INSTRUCTIQNS
IN CODE! A2 - MS{=1] * D24 OF NAME LISTIN + 1)
LCA (2), P " el ?

GOTO (MC{=11]) “ 3 INSTRUCTIONS
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" GENERAL PURPOSE PROCEDURES NR,

ENTR BLK:

LOC LAB:

EXIT BLK:

NONFRM LAB:

GORsP BCp1

SKIP STRING:!

1

Ny

Ny

NXT B8CP

]
Ms
ter 8191
+ CORRECTION
NXT BCP = §
GOTOR (MC([=11])

noBn

0w non

sSuBac
GOTO
SUBC
G = D, Z

GOTO (MC[=11)

(MCi{=11)

S s #MD
RYUS (13)
S + CORRECTI|ON
D= 8
GOTOR (MC[=1))

A 3 MS

RUA (19)

A = 6, 2
GOTO (MCI=11)
G = D

S" G, P
A 2 MG(=2)

RUA (1 3)

A + CORRECTION
A~ S, P
GOTOR (MC[=11)
A= MG

RUA (13):‘2
GOTOR (MC[=11))
A + GCORRECTION
G = A

GOTO (:CORSP BCPIL1])

$ = i

QUOTE COUNTER =2 §

SUBC (:INXT SBL)

S « 103, 2z
JUMP (=3)
A = 0

QUOTE COUNTER =
GOTOR (MG{=11)

46

(SNONFRM LAB)

(:CORSP BCP)

i

7 INSTRUCTIONS

5 INSTRUCTIONS

5 INSTRUCTIONS

CCDE BITS (N)
4 INSTRUCTIONS

P
N

P 7

A

6

?

BLOCK CELL POINTER

178

N > NAME LISTIP + 2) 1 8192 ?

23 INSTRUGTION

QUOTE COUNTER

NEXT SYMBGL = UNGQUOTE 2

ELSE SKIP

QUOTE COUNRTER
8 INSTRUCTIGNS

]

-
-

il

0
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179

" GENERAL PURPOSE PROCEDURES NR., 46 CONTINUED

S§Kip RST QF STAT:

ARUNVA:
RUNVA?:

Yo
NEXT ENTRY:

Us

INIT POINTER:

INJT?

U,
Y

LUA
LCA
8 =
8 =
g !
GOT
s =
PLY
A =

S = END OF CROSSTABLE,Z
S = BEGIN OF CROSSTABLE

GOT

8 = BEGIN OF CROSSTABLE

PO
GOT

RUN
s =
8SH |
F =
8 =
8§70
8§70
1.AS
WOR

A = BEGIN OF TEXT ARRAY

TEX

VALVE OF CONSTANT =<F

LAS
LiN
guo
FOR
I N
IN
60T

MC = A

S = LAST SYMBOL
§ - 86, 2

SUBC (INXT SBL)
S « 81, Z

$ = 1, 2

S - 22, 2

SUBC (M[B=-11)
S = LAST syMaoL

§ « 102, 2

SUBC (:SKIP STRING)
S = 910 4

S - 105, 2z

SUBC (:NXT SBL)

PR
LAST sYMBOL
g DC %

2 GCTC 7
2 FOR 7

x BEGIN ?
THEN PR

LAST SYMBCL = QUOTE ?

LAST SYMBOL = SEMICOLON ?
v LAST SYMBOL = END ?

GOTO (:SKiP RST OF STATIZ))

B = 1
GOTOR (MC[=11)
A = 262
(17)
(1)
$, 2
0
@t A
Q(!BTYSTRM27)
1
S{POINTER)
ms

O(ME(=11)

NTER = §
OR(MC[=1])

NUMBER = §
FIRST SHIFT
FT & S
0
i
CK B8 =5
CK1l = =8
T SYMBOL = =S
D COUNT =z =8

T ARRAY POINTER

T IDENTIFIER =

E COUNTER 8 G
TE COUNTER = 6
CNT = §

FORMAL LIST = §

AR DEC = §

OR(MC{=11])

" PRESCANO PROCEDURES NR, 50

'BECGIN'pROGRAM,

&

BLOCK,

CMP TL,

DECL LST,

"
L}
#

17 INSTRUCTIONS

}) AvOID =0
)

) POINTER:!Z POINTER + 1
)
CONTENTS OF CROSSTABLEWORD
NUMBER OF ENTRY IN S
6 INSTRUCTIONS

3 INSTRUCTIONS

INITIALIZE SHIFT THE SAME
AS IN PRESCAND

STOCK 3 =1
STOCK1 a =1

LAST SYMBOL = =1
WORD COUNT =z-%

LAST IDENTIFIER = EMPTY

LINE COUNTER s 0

QUOTE COUNTER 3 0

FOR COUNT = 1

IN FORMAL LIST = FALSE i
IN ARRAY DECLARATION = FALSE
19 INSTRUCTIONS

STATMNT, BEGIN $TAT, LAB DEC,
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1

ILAB DEC, ST NUM ¢S,

PROGRAM;

PROGRAMO ;
Ns

Yo
Yo

PROGRAMY :v,

PROGRAMZ:
N

Yo

PROGRAMY:
U,

PROGRAM4: N,
PROGRAMS 1 N,
Uy
Yo

BLOCK

"BEGIN' PROGRAMQ,
PROGRAMS

S = 6

LUS (19)
CHARACTER 3 S
S =
GOTO (:PROGRAMZ)
SUBC (:RD IDF)

A = |AST SYMBOL
A = 90; 4

SUBC (:PRCS IDF)
SUBC (:LAB DEC)
A =z 111

GOTO (:PROGRAMD)
GOTO (:PROGRAM4)

180

IDF, PRCS 1DF, TRUNCATE, CLEAR CRSTAB

PROGRAN], PROGRAM2, PROGRAM3I, PROGRAMA4,

* CHARACTER = 6 » D19

LETTER LAST sYMBOL, 7

" LAST SYMBOL ® COLON ?

S 2 DIGIT LAST SYMBOL, Z

GQTO (:{PROGRAM3)
SUBC (:UNS NBR)

‘A 2 LAST SYMBOL

A = 90, Z
SUBC (:1LAB DEC)
A = 112

GOTO (:PROGRAMY)

$ = LAST SyYMBOL

$ - 104, 2

A = 143

SUBGC (:ERRORM)
SUBC (:NXT 88BL)

S = 104, 2

GOTO (:BEGIN STAT)

" LAST SYMBGL = COLON ?

" LLAST SYMBOL 3 BEGIN ?

" LAST SYMBOL 2 BEGIN ?

GOTO (:PROGRAMS) " 29 INSTRUCTIONS

TEND' PROGRAM

'*BEGIN' BLCK, PROC, SEM TEsT, SPEC TEst, TEst, BODY, END,
NEXTO, NEXTL, NEXT2, NEXT3, NEXT4, NEXTS5, ELSED

S = NLP

MS & B " NAME LISTINLP] = ADDRESS OF DUmMP

MC = A&, 2 v pUMP0 m PROC IDENTIFIER

A = D

MC s A " DUMP1 = BLOCK CELL POINTER

F = 0

MC = F v LCCAL FOR COUNT =3 MAX FOR COUNT = 0

MC = F v LLCCAL COUNT =2 LABEL COUNT = 0

MC = F n INTERMAL BLOCK DEPTH =

A =z M1{8) " STRING QCCURRENCE = 0

MC 3 A " DUMPB8 ® PRC LEVEL

$ = i

D = ) " BLOCK CELL POINTER = NLP ¢+ 1

A = OLD Bcp t NAME L IST[OLD BLOCK CELL POINTER]) =

S = CORRECTION # NAME LISTIOLD BLOCK CELL POINTER] ¢+

MA « 8 " ¢ BLOCK CELL POINTER
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" PRESCANO PRCCEDURES NR.,

BLCK

PROC:

NEXTUO?

sEm TEST:

1

"Ny

Ns

v,
N,

U,
Ys
Uy
Ys
N,
N,
Us
Y
Ny
Noa

S +
OLD
A =

CORRECTION
8CP s §
M101}

A = CORRECTION
Lua (13)

Ms = A

A = 1

PLUSA (DSP LVL)
M5{=1) 5 A
MsS[=3] = G

S- 5

NLP = S8

GOTO (:PROC)

A = D28

A 4

A+ Mil1)

MS = « A

S = i

NLP = §

S + D25

MD[-4] 2 = S
GOTOR (MC[=11)

SUBC (IDECL LST)

suBC (:cMP TL)
GOTO (1END)
#M1{8) = A

1MC 2 6

S +« D25
MD[=4] 2 = §

S = LAST SYMBOL
S = 9852

GOTO (:8EM TEST)

s = 127

LUS (19)
CHARACTER = S
SUBC (INXT SBL)
SuBC ({I1DF)

s s 1

M{Bei} + 8§

MINS (NLP)

A = 0

MS{41 = A

S 3 LAST SYMBOL
S - 87, Z

GOTO (:NEXTU)

S = 99, 2

SUBC (INXT SBL)
A = 114

SUBC (1ERRORM)
S = 01, 2
.SUBC (INXT 88L)
A = 115

SUBEC (:ERRORM)
A = MC[=1)

A + D22 PLUS 1
S a M3

MS(=1] 8 A

S 2 LAST SYMBOL

H

181

50 CONT ! NUED

OLD BLOCK CELL POINTER e
BLOCK CELL POINTER

NAME L IST[BLOCK CELL POINTER] =
8192 « puMP1
DISPL LEVEL = DISPL LEVEL + 1
NAME L IST{BLOCK CELL POINTER 4 1) =
DISPL LEVEL
NAME L 1ST{BLOCK CELL POINTER + 3] = ¢
NLP = NLP + §
IF PRCC IDENTIFIER § 0 THEN GOTO PROC

NAME LIST[NLP) = = 33554436 = ODUMP1

NLP = NLP + 1
NAME | IST[{BLOCK CELL POINTER + 4] =
= 33554432 - NLP

RETURN TO BODY F CALLED FROM IT

PRC LEVEL = DISPL LEVEL

FCRMAL CGOUNT = 0

NAME L1ST[BLOCK CELL POINTER #+ 4) =
= 33554432 ~ NLP

LAST SYMBOL = OPEN ?

CHARACTER = 127 # D19

FCRMAL GOUNT = FORMAL COUNT + 4
NLP = NLP + }

NAME LISTI{NLP = 1] = 0

LAST SYMBOL = COMMA ?

LAST SYMBCL = CLOSE ?

LAST SYMBOL 3 SEMICOLON ?
NAME L ST{PROC IDENT|F|ER] =

D22 + FORMAL COUNT #+ 1
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U, § = 115, 2z " LAST SYMBCL ® VALUE ?
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" PRESCAND PROCEDURES NR, B0/5%

1

/Ny GOTO (:1SPEC TEST)

NEXT13

NEXT2?

SPEC TEST!

NEXT33

TEST:

80Dy

Ye
Y

U,
Ys
Yo

Uoe

SUBC (INXT 8BL)
SUBC (:1IDF)

S =« LAST NLP, P "
A= 05

LUA (19)

MS = A “
A = 116

SUBC (:ERRORM)

$ = LAST NP

NLP = 8§ "
S = LAST SYMBOL

§S = 87‘ Z "
GOTO (INEXTY)

A = 1417 o

§ = 91, 4 "
SUBC (INXT SBL)
SUBC (:ERRORM)
SUBC ($SPEC LS). '
GOTO (:BODY)
SuUBC (:|DF)

S = LAST NLP,
A =z 118

SUBC (SERRORM)
GOTO (3TEST)

A =2 NS

RUA (19)

A = 1270 4 "
A =z GHARACTER

Ms 8 A "
GOTO (ITEST)

A - 95‘ z "
A = 119

GOTO (:NEXT3I(3))
A = VAL CHAR

A = 75, p . "
A= 120 !
SUBC (:ERRORM)
LUA (19) !

MS B8 A "
A s TYPE

A = 3, Z "
Az 64

M1(7) = A "
$ = LAST NLP

NLP = S "
$§ 3 LAST SYMBOL

$ = 87' Z "
SUBC (INXT SB8L)
GOTO (INEXT3)

A 8 121

GOTO (INEXT2)

S 8 NLP' z

SUBC (:BLCK)

S = LAST SYMBOL

=

PII

s = 102, 2z "
GOTO (:ELSED)
A = M1

183

N < LAST NLP ?

NAME LIST(N] = 95 #» D19

NLP = LAST NLP

LAST ‘SYMBOL =3 COMMA 7
LAST SYMBOL 3 SEMICOLON 7
SPECIFIER LAST SYMBOL 72

N € LABT NLP 7

NAME L IST[N]) = 4127 & D19 2
NAME L IST{N} s CHARACTER
NAME LISTIN) = 95 » D419 %

VALUE GHARACTER > 75 %

NAME LISTIN) 3 VALUE CHARACTER » D19
TYPE 8 3 ?

THEN STRINGOCCURRENCE = 64

NLP = LAST NLP

LAST §YMBOL = COMMA ?

LAST 8YMBOL = QUOTE ¢
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$ = D24 " NAME LIST[PRQC (DENTIF(ER + 1) =
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* PRESCANQ PROCEDURES NR, 51 CONTINUED

MA[=1] + S " NAME LIST[PROC IDENTIPFIER + 1] + D24
NEXT4: SUBC (3INXT SBL)
$ = 103, 2 " NEXT SYMBCL B UNQUOTE ¢
Ny GOTO (INEXT4)
JUMP (7))

ELSEU: Us, S = 104, 2
N, SUBC (ISTATMNT)
No GOTO (!END)
SUBC (INXT SBL) o
SUBC (:DEcL LS) " DELLARATQR LAST SYMBOL ?
Y SUBC (!DECL LST)
SuUBC (1CMP TL)
SUBC (INXT SBL)

" LAST SYMBCL = BEGIN ?

END ¢ S 3 NLP

S = CORRECTION
LUS (13) " 8192 » NLP (AS STATUS)
S + MClel) * + PRC LEVEL
S + MC[=1]) " & STRING OCCURRENCE
MDI{«2] £ 8
S 3 MC=1) " INTERNAL BLOCK DEPTH
S + k
LUS (6)
MD{=1] + §
S = M[{B+2]}, Z " PRC LEVEL = 0 ?
§ = MC[=2) " LCCAL COUNT

Ny B = 1

Y, § + MC " 4 LABEL CCUNT
S + MC[=11 " & MAX FQR COUNT

Y, GLOBAL COUNT + S
Ns LUS (13)
Ny MDI=11 + §

S = MC, 2 " MAX FCR CCUNT = 0 ?

Ns M[?] =z 8§
S = NLP

Ny, A = D19

NEXTS5: Ny MS = A * NAME LIST[NLP] = D19

Ny S = i " NLP = NLP +

Ny REPP (INEXTS5)
A = D258
A = 5
A » D " NAME LISTINLP] =
MS = = A " e 33554437 « BLOCK CELL POINTER
S = i
NLP = § "ONLP = NLP + 4
s + D25 " NAME | 1ST(BLOCK CELL POINTER = 1] =
MD{1] 3 = § " o 33584432 =~ NLP
§ = CMODE
S "w'=2, 2 " INSERTING L IBRARY ROUT|NES?
§ a2 MCi=1) " puUMPY
A = M§[=]]
PSP LVL 3 A " DiISPL LEVEL ® NAME LIST[DUMPL + 1]
A ‘a? 63

Y, A =41, Z "(INSERTING)~(DISP LVL = 1) ?
b= 8 " BLOCK CELL POINTER = DUMP]
A 3 MCIB) " INTERNAL BLOCK DEPTH
A &

¥, SUBC(:TRUNCATE)
GOTOR (MC[=1]) " 462 INSTRUCTICONS
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'END' BLOCK
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" PRESCAND PROCEDURES NR, 52

CMP TL:

DECL LST:

NEXT1:

N,

Na

STRINGTEST:

ELSED?

NEXT2?

Yo
Y

Ny

U
Ys

U,

SUBC (:STATMNT)
S = LAST SYMBOL
§ = 91, 2
GOTOR (MC([=11))
SUBC (¢NXT SBL)
GOTO (:CMP TL)

"BEGIN' STRINGTEST,
NEXTS,

NEXT2,

S = TP DEC LS,
GOTO (:ELSED)
MC = 8

$ = i

M[B=1] + §

SUBC (:I1DF)

S = LAST NLP, P
A = 122

SUBC (:DERRORM)
S = LAST SyMsBoOL
S = 870 Z

SUBC (INXT §BL)
GOTO (INEXTL)

§ 3 MCI=1)

A a TYPE, Z

A = 3, 2

LUS (1)

A = OWN TYPE, Z
GLOBAL COUNT + S

Mif4) + §

A 3 TYPE

A =~ 3, 2

A =3 64

M1[7]1 & A

GOTO (:END)

$ = ARR DEC LS,
GOTO (:ELSEL)
MC = 8

ARR PDINTER = =
8 = i

M{a=1]1 » 8

SUBC (INXT 8BL)
SUBC (11DF)

S = LAST NLP, P
A 3 123

SUBC (:DERRORM)
8 3 NLP

A 3 ARR POINTER
MS = A

ARR POINTER = §
5 = i

NLP 2 8

$ = LAST SYMBOL
§ = 873 b4 .
GOTO (INEXTZ)

A B 0
DIMENSION 8 A

§ = 100, Y4

4

$

END,
NEXT4.,

L

L1

187

ﬁLAsr $YMBOL = SEMICOLON ?

6 INSTRUCTIONS

ELSEO, ELSEY,
NEXTS

ELSE2, NEXTI1,
TYPE -DECLARATOR LAST SyMBOL ?
CCUNT = 0

COUNT ® GOUNT + 1

N < LAST NLP 7
LAST SYMBOL = COMMA 2

TYpE :2 0 ?

v TYPE = 3 ?

THEN COUNT s 2 & COUNT

L0CAL COUNT = LLOCAL COUNT + COUNT
TYPE & 3 ¢

THEN S§TRINGOCCURRENCE u 64

ARR DECLARATOR LAST symBOL 7

GOUNT ® O

ARRAY PQINTER =z 0

GOUNT 3 CQUNT «+ 1

N < LAST NLP 7%

NAME L IST[NLP] = ARRAY POINTER
ARRAY ROILNTER = NLP

NLP 2 NLP + 3
LAST .SYMBOL 2 COMMA 3

DIMENSION = 0
LAST :§YMBOL s SuB ?
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" PRESCANO PROCEDURES NR,

NEXT3:

NEXT43

ELSEL:

Ny
N,
Ny

VU,
Y
Yo
U,
Yo
Y
Y
U,
Y

U,

Y
Y

Yo

A = 125

SUBC (:ERRORM)
GOTO (:NEXT4)
SUBCOUNT = A
SUBC (INXT 8BL)

52 CONTINUED

SUBCOUNT = 0

S = LETTER LAST SYMBOL, Z

SUBC (:8KP
JUMP (3)

I1DF)

S 2 DIGIT LAST SYMBOL, 2

SUBC (3UNS NBR)

SUBC (ST NUM CS)

S = LAST SYMBOL

S = 102, Z

SUBC (:8KIP STRING)
A = i

§ = 90, 2

DIMENSION 4 A
GOTO (:INEXT3)

s = 100, 2z
SUBCOUNT + A
GOTO (INEXT3)

S = 101, 2z

GOTO (INEXTSI)

S = SUBCOUNT, 2
SUBCOUNT = A
GOTO (INEXTI)

S 2 DIMENSION, Z
A = 124

SUBC (:ERRORM)
DIMENSION + 4
SUBC- {SNXT SBL)
G =2 DIMENSION

S 2 ARR POINTER
A8 M8

MS &= G

S = A, Z

GOTO (INEXT4121))
§ 3 MCl=1]

S a OWN TYPE, ¢
F # 3

F + 3

MUL8 (G)

GLOBAL COUNT + §
Mil4) + 8§

S = LAST SyMBOL
§ -~ 87, 2

GOTO (SNEXT2[=2])

GOTO (:STRINGTEST)

S 3 LAST SYMBOL
8 = 113, 2

SUBC (INXT BBL)
SUBC (11DF)
GOTO (:ELBER)

8 = LAST NLP, P
A = 126

SUBE (:DERRORM)
A = 0

§ = i

i

LAST .6YMBOL =2 QUOTE ?

LAST SYMBOL = COLON 7
THEN DIMENSION 3 DIMENgION

LAST SYMBOL = syB ? ‘
THEN SUBCOUNT = SUBCOUNT

LAST SYMBOL = BUS 7

SUBCOLNT 8 0 ?

ELSE SUBCOUNT = SUBCOUNT =

DIMENSION = 0 ?

ELSE DIMENSION = DIMENS|ON

ees

N 2 NAME L IST{ARRAY POINTER]

NAME LLIST[ARRAY POINTER) = DIMENSION
ARRAY PQINTER 1 N

CCUNT

LAST .S¥YMBOL 3 COMMA %

LAST 8YMBOL = SwiTCH %

N € LAST NLP ?

i88
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MINS (NLP) " NLP = NLP + 1
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v PRESCANQ PRCCEDURES NR, 52 CONTINUED

Msf{i] = A " NAME LISTINLP « 11 = 0

NEXTS SUBC (INXT SBL)

Us § = LETTER LAST SYMBOL, 2

Y, SUBC (:SKP IDF)

Y, JUMP (3) :

Uy S = DIGIT LAST SYMBOL, Z

Y, SUBC (:{UNS NBR)

Y, SUBC (:8T NUM CS)

Y» S = LAST SYMBOL

U, § = 102, 2 " LAST SYMBOL = QUOTE ?
Y, SUBC (ISKIP STRING)
U, § = 91, 2 " LAST SYMBOL = SEMICOLON 7

Ny, GOTO (INEXTSH)

GOTO (:END)
ELSEZ2:! S = LAST NLP, P "N € LAST NLP ?

Y, A a3 127

Y, SUBC (:DERRORM)
A » NLP
S = TYPE

Uy § = 3, P " TYPE » 3 ?

N, LUS (19)

N, MAl=1] & § " ELSE NAME LISTINLP + 1] = TYPE » D19
S = IMA[=1]

N,S- 1
NLP = § " NLP = NLP ¢ (1 OR 2)
A+ ]
SUBC (:BLOCK)

END S = LAST SYMBOL

U, S = 91, 2 " LAST §YMBGL = SEMICOLON 7

Yy SUBC (:INXT SBL)

N, A = 128

N; SUBC (SERRORM)
SUBC (!DECL LS)

Y, GOTO (:DECL LST)
GOTOR (MC[=1])) W 142 INSTRUCTICNS

YEND?Y DECL LST
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" PRESCANO PROCEDURES NR, 53

STATMNT ¢

NEXT1?

ELSED:

ELSELl:

ELSE2: Uy

ELBES: Uy

END:

BEGIN STAT:

Ny

U
Ys

'*BEGIN' END, ELSED, ELSE1l, ELSE2, ELSE3, NEXT1

A = M1[2)

MC & A * LFC = LOCAL FOR COUNT
A= )

LUA (19)

CHARACTER =8 A . " CHARACTER = 6 » D19

S = LETTER LAST SYMBOL, Z

GOTO (:ELSEQ)

SUBC (:RD 1DF)

A 3 LAST SYMBOL

A~ 90, 2 v LAST SYMBCL ® COLON ?
suBC (:PRCS IDF)

SuBC (:LAB DEC)

GOTO (:INEXTYL)

S 32 DIGIT LAST SYMBOL, 2

GOTO (fELSEL)

SUBC (:UNS NBR)

A =2 LAST SyYMBoOL

A = 90, 2 " LAST SYMBCL = COLON ?
sSUBC (:1LAB DEC)

GOTO (INEXT1)

SUBC (:8T NuM Cs)

S = LAST SYMBOL

§ = 82, 2 v LAST SYMBOL = FOR ?

$OTO (SELSER)

S = 1

PLUSS (Mi[2]) " LCCAL FOR COUNT 3 LOCAL FOR COUNT + 1
S = M1(3], P " LCCAL FOR COUNT > MAX FOR COUNT ?
M1[3) = 8 " TREN MAX FOR COUNT = LOCAL FOR COUNT
GOTO (:END)

S - 104, 2 " LAST SYMBCL = BEGIN ?

SUBC (:BEGIN STAT)

GOTO (:END)

s = 102, 2z " LAST S§YMBCL = QUOTE ?
SUBC (:8KIP STRING)

$ - 91, 2 © - " LAST SYMBOL = SEMICOLON 7
§ =« 105, 2z “ v LAST SYMBOL = END ?

§ 8 MC[=]1]

M1(2] = 8§ " LOCAL FOR COUNT = LFC
GOTOGR (MC[=-11) .

SUBC (INXT 88L) .
GOTO (INEXTY) " 43 INSTRUCTIONS

"ENDY STATMNT

SUBC (INXT 8BL)

suBC (:DEck LS) " DECLARATOR LAST SYMBOL 7%

GOTO (:CMP TL)

A = 0

S$UBC (:BLOCK) " N = BLOCK (0)

A = Mi{6), P " N >» INTERNAL BLOCK DEpTH %
M1{6) 3 A " THEN |INTERNAL BLOCK DEPTHM = N

GOTOR (MC[=1)) " 8 INSTRUCTIOQONS
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“ PRESCANQ FROCEDURES NR, 83/54

.AB DEC: S = LAST NLP, P
A=z 129

SUBC (:DERRORM)
A = M1([5), 2Z

A 2

M1(5] = A

S = NLP

A = 1M8(1)

A = CORRECTION
LUA (13)

MD[{«3) = A

A = D18

MS 2 A

§ = i

NLP = 8

GOTO ($SNXT SBL)

A\
Yo

'LAB DEC: S = REAL NUMBER, Z
Y, A = 130

SUBC (IERRORM)

GOTO ($NXT SBL)

s = 0

INT LABELS = S

SUBC (IIN NM LST)

S = 3 *

NLP <« §

S 3 INT LAB

GOTO (:LAB DEC)

ST NUM Cst
A

S = SMALL: z
GOTOR(MC (=11}

F = VALUE OF CONSTANT

§ = 2

INSTR CNTR + S
PLUSS(DPO)
MS[=2) = F

S =z 2857
SUBC(BTSTRMS)
S =
SUBC(:BTSTRM27)
s = 257
SUBC(BTSTRM®)

8 =
SUBC(:BTSTRM27)
GOTQ(STEST OPO)

1DF:
PRCS

SUBC (:RD
S 2 NLP
LAST NLP = 8

S « WORD COUNT
§ = 2

NLP = 8

A 3 CHARACTER
MS[41) = A

GOTO (:L00K UP)

1DF)
IDF ¢

VALUE OF CONSTANT

H

"

"

192

N < LAST NLP 7

LABEL COUNT = 0 ?

LABEL COUNT 3 [ABEL COUNT + 2

NAME LIST[BLOCK CELL PQINTER + 3] =
8192 # (NLP = 1)

NAME LISTINLP] = D18

NLP = NLP + 1
16 INSTRUCTIONS

INT LABELS = TRUE

NLP 3 NLP + 3

i1 INSTRUCTIONS

VALUE OF CONSTANT([1]

" 16 INSTRUCTIONS

LAST KLP = NLP

NP = NLP ¢+ WORD COUNT « 2

NAME LIiST{NLP - 1] = CHARACTER
9 INSTRUCTIONS
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TRUNCATE: "BEGIN' ELSEQ, ELSELl, END
MC = A
S = LAST SYMBOL ")
MC = S ") RELEVANT INTERNAL
F = sTockl ") STATE FOR NXT §BL
MC = F ")
F = TEXT ARRAY POINTER ")
MC = F ")

SUBC(: NXT 8BL)
U, 8 = 105,2
¥, GOTO(IEND)

S 8 SHIFT
A BTEXT ARRAY POINTER
U) S = 256'2
N, GOTO(SELSED)
LuUs(8)
SHIFTSAFE & §
A= 1
BEGINSAFE = A
S = 104 ")SIMULATE TEXT ARRAY BEGINNING wWITH
LUS(16) ")BEGIN SYMBOL FOR NEXT PROCEDURE
WORDSAFE a § ")
S a MA[1) ") SAVE SECOND WORD OF TEXT FOR
WORD1SAFE = § ") NEXT PROCEDURE
S & 105
MA{1] = 8§ " TRUNCATE TEXT By INSERTING OF ENDR SYMBOL
GOTO(IEND)

ELSED: ‘ U, § = 1, 2
N, GOTO(!ELSEL)
s 8 256
SH|FTSAFE 8 §
A= 1
BEGINSAFE =» A
S = MA " TEXT[RBEGINSAFE)
S t#' «FRAME " MAKE PLACE FOR BEGIN SyMBOL
S + 26624 " INSERT BEGIN SUMBOL
WORDSAFE = §
S 8 MA " TEXT{BEGINSAFE)
8§ '#' D16 M3
S + ENDSBL
MA = 8
GOTO( SEND)
ENDSBL ¢ + 6881280
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ELSEL?

END:

194

BEGINSAFE = A

S =1

SHIFTSAFE = §

S = MA “ TEXTIBEGINSAFE)

S '#' = 285 " MAKE PLACE FOR BEGLN SYMBOL
s +« 104 " INSERT BEGIN SYMBOL
WORDSAFE 3 §

S ® MA " TEXT[BEGINSAFE]

S ta#'=FRAME " MAKE PLACE FOR ENQ_SYMBOL

S + 26880 " INSERT END SYMBOL

MA = S " TRUNCATE TEXT

F a MC[=2]

TEXT ARRAY POINTER = F

F s MC([=2]

STOCKL = F

S » MC[-1)

LAST SYMBOL = §

A & MC[=1]

GOTOR(MC[=11]) " 69 INSTRUCT!ONS

YEND'TRUNCATE

CLEAR CRsTAB:

LOOPR:

*BEGINY LOOP

SUBC(!INIT POINTER)

SUBC( :NEXT ENTRY)

GOTOR(MC[=1))

Als'-D21 PLUS D20

S + BEGIN OF CROSSTABLE

M8 = A

GOTO( :L,00P) " 7 INSTRUCTIONS

TENDY CLEAR CRSTAB
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" MAIN PROGRAM QF PRESCANO

PRESCANGQ:

NORWAL S

Yo

'BEGIN' NORMAL, LCOP

SUBC(SCLEAR CRSTAR)

A = START OF CONSTANT L IS8T
bPO = A

A = CMODE

A e 6§, Z

N, A © BEGINSAFE
Y, A 8 START OF TEXT ARRAY
BEGIN OF TEXT ARRAY s A
N, 8 2 SHIFTSAFE
Y, § & 1§
FIRST SHIFT 2 §
Ys GOTO(INORMAL)
8 = 258, P
Y, § B WORDISAFE
Y MAIiJ 8 S

195

9 CLEAR CROSSTABLE

H)

ll)
l|)
",
|l)

CONSTANT LIST POINTER

IF CMODE =2 ~ CMODE = 4
THEN REPAIR

ELSE INITIALIZE

BEGIN OF TEXT ARRAY

SAME FOR FIRST

IF SHIFT » 286 THEN

RESTORE TEXTIBEGIN OF TEXT
ARRAY ¢ 11 ALSO BEYOND

TEXT[BEGIN OF TEXT ARRAY)

8 » - WORDSAFE , P
MA = = 8
§ 3 100

SUBC (:INIT)
DSP LVL = G
A 3 BEGIN OF NLI

MA(iJ s B "
MC F "
MC & F "
Mmc = F "
Mc - G "
MC F n

GLOBAL COUNT a G
INT LABELS £ §
P = A

OLD BCP = A
MAl=1] = F
MA[=3] & G

S 3 (MA[=6]

NLP =2 8
s + D25
MA[=4] B = 8
SHIFT = A

SUBC (INXT 858L)
s = 1

INSTR CNTR £ §
SUBEC (:PROGRAM)
GL.OBAL COUNT
+ ML[3]

+ M1(5)

+ M1(6)
us (7)

+ ML116]
us (6)
» 8286
bi=1} = §

z NLP

« CORRECTION
us (13
D{=2] = S

S
]
]
L
$
L.
8
M
8
8
L
L

“ AS SIDE EFFEXT COND = NO

DiIsPL LEVEL =3 0

NAME LLIST{BEGIN OF NAME LIST - 1]
ADDRESS OF DUMPD

DUMPO 8 DUMPL =2 0

LCCAL POR COUNT = MAX POR COUNT =z 0

LCCAL COUNT = {ABEL COUNT = 0

INTERNAL .BLOCK DEPTH & 0

STRING OCCURRENCE = PRE LEVEL = O

GLOBAL COUNT 3 ¢

INT LABELS 3 FALSE

BLOCK CELL POINTER ® NLP

OLD BLOCK CELL POINTER = NLP

NAME LISTINLP] = NAME LISTINLP+1] 2 0

NAME LISTINLP + 3) = 0

NLP = NLP + 6

NAME LIST{BLOCK CELL POINTER + 4)

- 33554432 -~ NLP
IF CMODE =1ivBvié

MAKE BHWIFT » 256

INITLALIZE INSTRUCT COUNTER

L]

INTERNAL BLOCK DEPTH

# 128

INTERNAL .BLOCK DEPTH

# 64 (THEREFORE » 8192
+ 8258

IN TOTAL)

NAME L IST[BLOCK CELL POINTER + 2) =
8192 & NLP
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s = M1([3), 2 " MAX FCR COUNT

Ns COUNT = §
S = NLP

N, A a D19

LOoOP: N, M§ = A " NAME LISTINLP) = D19

Ny § = i

N, REPP (iLOOP)

N, NLP = 8§ " ONLP = NLP + MAX FOR COUNT
s +» D28 " NAME LIST{BLOCK CELL POINTER + 5] =
MD[=5] » ~ § " - 33584432 - NLP
B = 9
SUBC (:DANGER)
GOTO (:PRESCAN 1) " 67 INSTRUCTIONS

TEND®
TEND!
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" PRESCANY

'BEGIN'

AR THEXP
S ARITHExp:

ELSEQD?

END:

§UBS VAR:

§88 L8T:

$88 L8TIS5):

1 197
PROCEDURES NR, 60

AR|THEXP, S ARITHEXP, SUBS VAR, SBS LST, BOOLEXP, S BOOLEXP,
STREXP, 8 STREXP, DESEXP, S DESEXP, EXP, TYPE EXP, B EXP,
RST OF EXP, ASS STAT, RH SIDE, INSERT, FCT DES, PAR LST,

ACT PAR, PRC STAT, STATMNT, GT STAT, CMP TL, IFCLAUSE,

FOR STAT, SW DECL, SW L!ST, ARR DEC, BND PR LST, PRC DEC,
BLOCK, DECL LS8T, PROGRAM, LAB STAT, ILAB STAT, LAB DEC,

ADDR BL IDF, STC ADDR, ADD TYPE, BOOLEAN, STRING, ARMET!IC,
ARBOST, DESINAL, ASS TO, SBS VAR, PROC, FNCTN, L8T LTH,
S¥ LTH, ADDRSS, CHK DIM, 1DF, SCAN CODE, ASK LIBR

'BEGIN' ELSEQ, END

SUBC (AR OP LS) " ARITHCRPERATOR LAST SYmasoL ?
Yy, SUBC (INXT §BL)
Uy § - 98, 2 " LAST SYMBOL = OPEN ?

N, GOTO (IELSED)
SUBC (:NXT SBL)
SUBC (SARITHEXP)
S = LAST SYMBOL
Upg S » 99, 2z " LAST 8YMBGL = CLOSE ?
Y, SUBC (:NXT 8BL)
GOTO (:END)
Us S = 94, 2 " LAST SYMBOL ® (F 7
Y, GOTO (:1FCLAUSE)
A = DIGIT LAST SYMBOL, 2
Y, SUBC (:UNS NBR)
Y, GOTO (:END)
A = LETTER LAST SYMBOL, 2
Y, SUBC (:IDF)
Y, SUBC (ARMETIC)
Y, SUBC (:5UBS VAR)
Y, SUBC (3:FCT DBES)
SUBC (:AR OP LS)
Y, GOTO (:ARITHEXP[1))
GOTOR (MC[=11)) " 24 INSTRUCTIONS

TEND? 8 ARITHEXP

A = LAST SYMBOL

A = 100, 2 " LAST SYMBQOL =3 8yB ?
N, GOTOR (MC([=1])
MC = 8§ "N

SUBC (3888 VAR)
SUBC (:sBs LsT)

S 3 MCI=1]} "N
GOTO (:LST LTH) " 8 INSTRUCTIONS

SUBC (:NXT SBL)

SUBC (:ARITHEXR)
$ = LAST sSyYMBOL

U, $ = 87, 2 " LAST SYMBOL = COMMA ?
Y, SUBC (:58S8 LST)
Y, A ¢ i

Yy GOTOR (MC({=1])
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" PRESCAN]1 PRCCEDURES NR, 80/61

U, S - 101, 2 " LAST SYMBOL = BUS ?
$SB88 LST(B): vy, SuUBC (:NXT SBL)
A = 1
GOTOR (MC[=1)) % 41 INSTRUCTIONS
BOOLEXP! '"BEGIN' ELSEO, ELSE1

S = LAST SYMBOL
Usg S = 94, Z * LAST SYMBOL = iF ?
¥ A = :BOOLEXP
Y, GOTO (3 IFCLAUSE)

S BCOLEXP: S u LAST SYMBOL
U, 8§ = 76, 2 v LLAST SYMBCL = NON ?
Y, SUBC (INXT SBL)
U, 8 - 98, 2 " LAST SYMBOL 3 OPEN ?

N, GOTO (IELSEQD)
5 BCOLEXP[5): SUBC (INXT SBL)
SUBC (1EXP)
S = LAST SYMBOL

U, S = 99, 2z " LAST SYMBOL 3 CLOSE ?
Y, MC = A " TYPE
Y, SUBC (INXT SBL)
Y, A = MC[=1) v TYPE
GOTO (:RST OF EXpP)
ELSED: A = LETTER LAST SYMBOL, 2

N, GOTO (:ELSEYL)
suBcC (:1DF)
SUBC (:5UBS VAR)
SUBC (:FCT DES)
A = LAST SYMBOL
Up A = 63, P " LAST sYMBQL NOT AN
Us & = 75, E " ARITHCPERATOR OR A RELATOPERATOR 7
N, SUBC (SARMETIC) .
Y, SuUBC (:BOOLEAN)
GOTO (:IRST OF EXP)
ELSEL:? Uy S = 116, 2 " LAST SYMBOL = TRUE ?
Ny, § = 117, 2 " v LAST SYMBOL = FALSE 9
Y: SUBC (INXT SBL)
Y, GOTO (R8T OF EXP)

s + 83, 2 " LAST SYMBOL = pLUS 7
N; § = i, Z " v LAST SYMBOL = MINUS 9%
N, 8 = DIGIT LAST SYMBOL, Z " ~ DIGIT LAST SYMBOL ?
Yo SUBC (18 ARITHEXP)

GOTO (:RST OF EXP) # 37 INSTRUCTIONS

'END' BOOLEXP
STREXP

S = LAST SYMBOL
U S = 94, Z " LAST EYMBGCL = |F 7
Y, A = $STREXP
Ys GOTO (3!FCLAUSE)
S STREXP: $ = LAST SYMBoL
Us § = 98, 2 " LAST SYMBOL = OPEN ?

Ny JUMP (6)
SUBC (:NXT 88L)
SUBC (:STR EXP)
$ STREXP([S]: S = LAST SYMBOL
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" PRESCAN]1 PRCCEDURES NR,

8 STREXP([71}:

DESEXP:

$ DESEXP:

EXP:

TYPE EXP:

TYPE EXP[7]:

1

U,
Yo

N

U,
N,

Us
N»

N,

N,

61 CONTINUED

S » 99, 2 "
GOTO (:NXT SBL)

GOTAR (MC[=11)

A = LETTER LAST syYMBoL,
SUBC (:I1DF)

SUBC (:STRING)

SUBC (:SUBS VAR)

GOTO (:FCT DES)

S = 102, 2 "
SUBC (:SKiP STRING)
GOTO (:8 STREXP({71) "

$ 8 LAST SYMBOL

§ = 940 2 "
A = DESEXP
GOTO (¢ IFCLAUSE)

S = LAST SYMBOL

S « 98, z "
SUBC (!NXT S§BL)

SUBC (:DESEXP)

GOTO (8 STREXP{S51])

A s LETTER LAST SYMBOL,
SuB¢C (:I1DF)

SUBC (:DESINAL)

GOTO (:S8UBS VAR)

A = DIGIT LAST SyMBOL,
GOTOR (MC({=1])

SUBC (I1UNS NBR)

SUBC (:IN NM LST)
GOTOR (MC[=11)

S s INT LAB

GOTO (:DESINAL) u

S =
§ =
GO0TO
suec
SUBC
1219114
SUBC

LAST SYMBOL

94, 2 "
(:8 EXP)

(SNXT 8BL)

( :BOOLEXP)

(INXT 8$BL)

(:8 EXP)
S = LAST SYMBOL
S -« 96, 2 "
GOTOR (MC[{=1))
MC 8 A "
SUBC (INXT 8§38L)
A 2 MC[=1] "
S 2 = A

s 180 5, 2 "

MC &8 A "
A + ITYPE EXP[7]

SUBC (:MA)

A 3 MCi=1) "
GOTOR (MC[=11)

GOTO (:AR|THEXPR)

GOTO (:ARITHEXP)

GOTO (:BOOCLEXP)

GOTO (:STREXP)

i99

LAST SYMBCL = CLOSE ?

Z

LAST SYMBOL = QUOTE 7

21 INSTRUCTIONS

LAST SYMBOL = iF ?

LAST SYMBCL = OPEN ?

Z

20 INSTRUCTIONS

LAST SYMBOL = IF ?

LAST SYMBGCL = ELSE 7
TYPE
TYPE

TYPE 8 5 » TYRPE B8 7 ?
TYPE

RESTORE TYPE
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" PRESCAN] PROCEDURES NR. 61/62

GOTO (:ARITHEXP)
GOTO (1EXP)
GOTO (:DESEXP)

GOTO (IEXP) " 28 INSTRUCT|ONS
§ ExP: '8EGIN' ELSED, ELSEL
S = LAST SYMBOL
Uy S = 98, 2 " LAST SYMBOL = OPEN 7

Yy GOTO (:S BOOLEXP(51})
A =z LETTER LAST SYMBOL, 2Z
N, GOTO (:ELSEOD)
susc (:IDF)
SUBC (:SUBS VAR)
SUBC (:FCT DES)
A = LAST syMsoL
U, A = 63, P " LAST SYMBOL NCT AN
Us A = 75, E " ARITHCPERATOR OR A RELATOPERATOR ?
N, SUBC (:ARMET!C)
Ny GOTO (:RST OF EXP) .
U, A - 80, E “ AND NCT A BOOLOPERATOR ?
N, SUBC (:BOOLEAN)
N; GOTO (:RST OF EXP)
SUBC (:NON FRM LAB)
Y, SUBC (:DESINAL)

A=z MS " NAME LIST[N)
RUA (19) .
A ‘a7 " TYPE BITS (N)
GOTOR (MC[=11)

ELSEDS A = DIGIT LAST SYMBOL, Z

N, GOTO (IELSEL)
SUBC (:UNS NBR)
SUBC (:IN NM LST)

¥Y; S = INT LAB

Y, SUBC (;DESiNAL)

Yy, A = " TYPE ® UN
Ny A = 4 “ TYPE =& AR
GOTO (:RST OF EXP)
ELSEL? $ = LAST SYMBOL
Uy, S = 63, P " LAST sYMBOL NOT
Uy, S = 65, E " A PLUS OR MINUS SIGN %
N, SUBE (38 ARITHEXP)
N, GOTO (ELSE1[=21)
Us 8 =~ 102, 2 v LAST $YMBCL s QUOTE 2
Y, SUBC (i85 STREXP)
Ye A = 3 " TYPE = ST
¥, GOTOR (MC[=1])
U, $ = 76, Z " LAST SYMBOL = NON ?
Ny & = 116, Z " v LAST SYMBOL = TRUE 9%
N § = i, 2 " v LLAST SYMBOL = FALSE 9
Y, SUBC (: 8 BOOLEXP)
Y, A = 2 * TYPE = :BO
Ny, A = 7 Y TYPE '8 UN
GOTO (3IRST OF EXpP) " 47 INSTRUCTIONS

'END' § EXP



100470 - 1 201
" PRESCANY PROCEDURES NR, 62 CONTINUED

RST OF Exp: SUBC (:AR OP LS)
Y, SUBC (:8 ARIJTHEXP(L])
Y, A = 4 " TYPE a AR
SUBC (:REL 0P LS)
Ys SUBC (:INXT SBL)

Y, SUBC (: S ARITHEXP)
Y A = 2 " TYPE = BO
SUBC (:BOOL OP LS)
Y, SUBC (:NXT SBL)
Y, SUBC (: 8 BOOLEXP)
Yy A = 2 “ TYPE » BO
GOTOR (MC[=11]) " 12 INSTRUCTIONS
ASS STAT: 'BEGIN' ELSED, ELSELl, ENCO. ENDI
SUBC (:SUBS VAR)
A = LLAST SYMBOL
U, A = 92, 2 " LAST SYMBOL =2 COLONEQUAL ?
Ny GOTOR (MC[=1))
RH sIDE: MC 5 8§ "N
-SUBC (:A88 TO)
A 2 MS
RUA (19)
A tav 7
MC = A " TYPE N = TYPE BITS (N)

SUBC (:INXT 8BL)

A = LETTER LAST SYMBOL, 2
N, GOTO (:ELSEL)

syBc (:I10F)

SUBC (:5UBS VAR)

A = LAST syYMBOL

U, A = 92, 2 " LAST SYMBOL % COLONEQUAL ?
N, GOTO (3:ELSED)
A s M[B=1] " TYPE N

SUBC (3 INSERT)
SUBC (iRH SIDE)

A = MS
RUA (19)
A *»t 7 " TYPE g TYPE BiTS (M)
GOTO (:ENDY])
ELSEDS SUBC (:FCT DES)

A = LAST SYMBOL

Uy, A = 63, P " LAST SYMBGL NET AN

U, A = 75, E " ARI{THCPERATOR OR A RELATOPERATOR ?

M, SUBC (:ARMETIC)
N, GOTO (SENDO)
Us A = 80, E » AND NOT A BOOLOPERATOR ?
N, SUBC (!BOOLEAN)
N, GOTO (:ENDQ)
SUBC (:ARBOST)

A a M{B=1) » TYPE » TYPE N
U; A = i. p " TYPE & RE ~ TYPE % IN 9
N, A = 4 " ELSE TYPE = AR

SUBC (:INSERT)

A = MS

RUA (19)

A ter 7 " TYPE ®» TYPE BITS (M)
U, A = i, P " TYPE & RE ~ TYPE % IN 9

BIBLIOTHEEK  MATHEMATISCH  CENTRUM
AMSTERDAM
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" PRESCAN] PRCCEDURES NR, 62/63

N, A = 4 " ELSE TYPRE = AR
END: . f SUBC (iRST OF EXP)
GOTO (:ENDY)
ELSE . A = N[B=1l] "OTYPE N
U, A =~ 5, Z " = NCNCES 7
SUBC (!TYPE EXP)
N, A = M[B=l] " ELSE LEAVE TYPE N UNCHANGED
U, A - 1, P " TYPE % RE ~ TYPE #%# IN ?
N, A = 4 " ELSE TYPE = AR
END} ¢ B - 1
S = MC[=1]} "N
GOTO (:INSERT) " B8 INSTRUCTIONS

'END' ASS STAT

INSERT: GOYTO (:ADD TVPE) " 1 INSTRUCTION
“FCT DES: A = LAST sYMBOL
U, A - 98, Z " LAST SYMBCL = OPEN ?

N, GUTOR (MC{=-11)
SUBC (IFNCTN)

FCT DES{4}: MC = S "N

SUBC (!PAR LST)

S = MC[~1} " N

GOTO (:LST LTH) * 8 INSTRUYCTIGONS
PAR LST: SUBC (INXT 8§BL)

SuBC (:ACT PAR)

S = LAST SYMBOL
U, S -~ 87, z " LAST SYMBCL = COMMA ?
Y, SUBC (!PAR LST:
Y, GOTO (:885 LST[5])

u, s - 99, Z " LAST SYMBCL = CLOSE ?
GOTO (:SBS LST{81) " 8 INSTRUCT:CNS
ACT PAR: GOTo (!EXP) W o4 INSTRUCT ICN
FRC STAT: SyBRC (:1PROC)
A = LAST SYMBO.
Up A =~ 98; Z " LAST SYMECL = QPEN ?
Y, GOTO (:FCT DES{41)
A = 0
GOTQ (:LST LTH) " § INSTRUCTICNS
STATMNT; 'BEGIN' ELSEN, ELSEY

A = LETTER LAST symBoL, 2
N, GOTO (:ELSED)
SaBC (1 1DF)
A = LLAST SYMBOL
U, A ~ 90, 2z " LAST SYMBCL = COLON ?
Y, G0TO (:LAB sTAT)
u, A -~ 100, Z " LAST SYMBCL = suB ?
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“ PRESCAN]Y PRCCEDURES NR, 63/64

ELSED:

ELSELS

6T §TATS

CMP TL:

1FCLAUSE

N
Y

N,

Yo

U,
Ys
Yo
U,
Yo

Us
s

A - 92, 2 !
GOTO (:ASS STAT)

GOTO (:PRC STAT)

A = DiIGIT LAST SYMBOL,
GOTO (:ELSEL)

SUBC (I1UNS NBR)

A a LAST SYMBOL

A = 90, Z "
GOTO (:I1LAB STAT)
GOTOR (MC([=11)

S = LAST SYMBOL

S -~ 8L, 2z "
GOTO (:G6T STAT)

S =~ 94, 7 n
A = ISTATMNT

GOTO (:{FCLAUSE)

S « 82, 2 "
GOTO (:FPOR S8TAT)

S = 104, Z "

GOTOR (MC[=11)

SUBC (:INXT 8BL)

SUBCE (:DECL LS) "
suBcC (:BLOCK)

SUBE (:CMP TL)

GOTO (INXT SBL) "

YENDY STATMNT

SuUBC (INXT 8BL)

A = LETTER LAST sYMBOL,
GOTO (IDESEXP)

SuBC (:10F)

SUBC (:LOC LAB)

GOTOR (MC(=1])

SUBC (:DESINAL)

GOTO (:SUBS VAR) "

SUBC (ISTATMNT)

S 5 LAST SYMBOL

s - 91' z n
SUBC (INXT 8BL)

GOTO (:1CMP TL)

S = 105, 2 "
GOTOR (MC([=11)

A 2 ISTATMNT

v LAST SYMBOL = COLONEQUAL ?

LAST SYMBOL = COLON ?

LAST .8YMBOL = GOTO ?

LAST SYMBOL = IF 7

LAST SYMBCL = FOR ?

LAST SYMBQOL = BEGIN ?

DECLARATOR LAST SYMBOL %

32 INSTRUCTIONS

z

8 INSTRUCTIONS

LAST SYMBCOL = SEMICOLON ?

LAST SYMBOL = END ?

SUBC (3:8KIP RST OF STAT)

GOTO (i1CMP TLI1)) "

MC = A "
SUBC (INXT SBL)
suUBC (:BOOLEXP)
S = LAST SYMBOL
S »~ 9%, 2 "
SUBC (:NXT 8BL)
SUBC (M(B=11) "
S 3 LAST SYMBOL

10 INSTRUCT|ONS

PR

LAST SYMBOL = THEN ?

PR

203



100470 - o1 204

" PRESCAN]1 PROCEDURES NR, 64 CONTINUED

U, $ =« 96, Z " LAST SYMBOL = ELSE ?
Ys SUBC (INXT 8BL)
Yy GOTO (MCi=-11}) " THEN PR ONCE MORE
B e i
GOTOR (MC([=11]) % 43 INSTRUCTIONS
FOR STAT: 1BEGINY NEXTO, ELSEQ

SUBC (INXT sBL)
A =2 LETTER LAST sYMBoL, 2
N; GOTOR (MC[=11])
suac (:I1DF)
SUBC (SARMETIC)
SUBC ($18UBS VAR)
SUBC (1ASS TO)
S = LAST SYMBOL
U, 8 = 92, 2 " LAST SYMBOL * COLONEQUAL ?
NEXTO ¢ ¥, SUBC (!NXT 88BL)
SUBC (IARITHEXP)
S = LAST SyMsoL
U, S = 140, Z " LAST SYMBOL = STEP ?
Ny, GOTO (:ELSED)
SUBC (3NXT SBL)
SUBC (:ARITHEXP)
$ = LAST SyMBOL
Uy S = B84, 2 " LAST SYMBCL 3 ynTIL 7
Y, SUBC (INXT SBL)
Y, SUBCGC ($+ARITHEXP)
JUMP (3)
ELSED: Uy S = 88, 2 " LAST SYMBOL 2 yYHILE 7
¥s SUBC (INXT SBL)
Y, SUBCG (:BOOLEXP)
S = LAST SYMBOL
Uy § = 7, 2 " LAST SYMBOL 3 COMMA 7
Y, GOTO (INEXTD)
U, § = 86, 2 " LAST SYMBOL =2 DO 7
Y, SUBC (INXT SBL) :
A 3 i
FORCNT + A " FORCOUNT .2 FORCOUNT
SUBC (:STATMNT)
A = i
FORCNT = A ¥ PCGRCOUNT 8 FORCOUNT
GOTOR (MGC[=1]) » 35 INSTRUCTIONS

+
[¥y

8
[¥Y

'END' FOR STAT

SW DECL SUBC (:NXT §BL)
A = LETTER LAST sYMBOL, Z
N, GOTOR (MC[=11)
SUBC (! IDF)
A = LAST SYMBOL
U, A = 92, 2 " LAST SYMBOL 3 COLONEQUAL 7
N» GOTOR (MC[=1])
MC = 8 "N
SUBC (:SW L IST)
§ 3 MC[=1] "N
GOTO (:SW LTH) " 41 INSTRUCT|ONS
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" PRcSCAN1 PROCEDURES NR,. 65

S¥W LIST: SUBC (:NXT SBL)
SUBC (:DESEXP)
S = LAST SYMBOL
U, $ - 87, Z " LAST gYMBOL = COMMA 7
Y, SUBC (:S¥W LIST)
Y, A =+ 1

N, A = 1
GOTOR (MC([=1)) " 8 INSTRUCTIONS
ARR DEC: '"BEGIN' NEXTO, NEXTL, ELSEQ

SUBC (:NXT SBL)
SUBC (:IDF)

A = i ‘
Mc = A " GCUNT ® 1
MC = 8§ * N
NEXTY? S =2 LAST SYMBOL
U, s = 87, 2 " LAST SYMBCL = COMMA ?

Y, SUBC (:INXT SBL)
Y, SUBC (:8KP IDF)

Y' A s 1
Yy M[B=2] + A " CCUNT = CQUNT + 1
Y, GOTO (:NEXTQ)
§ « 100, 2z " LAST sYMBCL = SUB ?
Yy, IN AR DEC = S " IN ARRAY DECLARATION s TRUE
Yy SUBC (3BND PR LST)
Y IN AR DEC =3 A “ IN ARRAY DECLARATION = FALSE
N, A = 0 ’
DIMENSION = A
S 3 MC{=1]} " N

SUBC (:CHK DIM) .
A =2 OWN TYPRPE, 2
A = MC[=1) * CCUNT
N, GOTO (:ELSEQ)
COUNT = A
NEXT1: A = INSTR CNTR
syBC (:ADDRSS)
MC = 8§ " N
S = DIMENSION
S + 1M81[6)
S + DIMENSION "3 & DIMENSION + 6
INSTR CNTR + S ¥ ADDED TO INSTRUCT COUNTER
SUBC( t ARUNVA)
S =z MC[=1) " N
SUBC (INXT I1DF)
REPP (sNEXTL)

ELSEL: S = LAST SYMBOL
Us 8 - 87, 2z ' LAST §YMBQOL =3 COMMA ?
Y, GOTO (:ARR DEC)
GOTOR (MC[=11]) " 39 INETRUCTIONS

'END' ARR DEC

8ND PR LsT: SUBC (INXT 8BL)
SuUBC (:AR|ITHEXP)
$ 3 LAST SYMBOL
Uy, 8 » 90, 2 " LAST SYMBOL 3 COLON ?
Y, SUBC (:NXT 88BL)
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Yy SUBC (:ARITHEXP)
$ = LAST SYMBOL
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" PRESCAN] PRCCEDURES NR, 65 CONT:NUED

PREC DEC:!

NEXTO?

ELSED?

END:

U,
Ys

U,

¥

Yo

U,
Ye
Us
Y

U,
Y

$ = 87,2
SUBGC (:BND PR LST)
GOTO (:8BS LST(S51)

'BEG!N' NEXTO, ELSED,

SUBC (INXT S8L)
SuUBC (:1DF)

MC = 8§

SUBC (:ENTR BLK)
S = LAST SYMBOL

s - 98, z
GOTO (:ELSEQ)
A = 0

IN FORMAL LIST = A
SUBC (!NXT SBL)
sYB¢ (3 1DF)

A = MS

RUA (1i9)

A = 95; Z

A = D24

MS + A

A = 201

IN FORMAL LIST = A
SUBC (:ERRORM)

§ 3 LAST SYMBOL

S - 87, ¢

GOTO (:NEXTO)

S =« 99, Z

SUBC (:NXT 88BL)

S = 91, Z

SURC (INXT 88L)
SUBC (3SKP vA L)
SUBC (:8KP 5P LI

S 8 M[B=1}
SUBC (¢:IN CODE)
B = 1

GOTO (:8CAN CODE)
A& 64

A 's' MD[=21, Z

S 3' HMS

RUS " (19)

§ = 19, Z

MD{=2] « A

S =2 LAST SYMBOL

§ = 104) Z

SUBC (2STATMNT)
GOTO (IEND)

suBC (INXT S5BL)
SUBC (3DECL LS)
SUBC (:DECL LST)
SUBC (:CMP TL)
SUBC (:NXT S8BL)

S = MC[=l]

GOTO (:ADDR BL IDF)

'END® PRC DEC

"

LAST SYMBCL = COMMA ?

10 INSTRUCTIONS

ENC

LAST SYMBCL ® OPEN ?

IN FORMAL LIST = TRUE

NAME LIST{M] = 95 » D19 ?
32 = Ci9
NAME LIST{M] = 127 # D19

IN FORMAL LiIST a FALSE

LAST S§YMBCOL ® CcoMMA ?
l.aST SYMBCL 2 CLOSE ?

LAST SYMBOL 3 SEMICOLON ?

= USE OF .COUNTERSTACK ?

A NAME LIST{N] 2 D19 = 19 ?
THEN ADD .§4 TO

NAME | i1STIBLOCK CELL POINTER+2]
LAST SYMBCL B8 BEGIN ?

DECLARATOR LAST SYMBOL *?

N
49 INSTRUCTIONS
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" PRESCAN1 PRGCEDURES NR, 66

BLOCK:

DECL LST:

PROGRAM!
Yo
PROGRAM[2]: Y,
Yo
Yo
Y

Yo
Yo

Y
Y

LAB STAT:

ILAE STAT

SUBC (:ENTR BLK)
SUBC (:DECL LST)
SUBC (:CMP TL)
§ = 0

GQTO (!ADDR BL IDF) »
'BEGIN®' END

A =z Tp DEC LS, 2 "
SUBGC (:8KP TP DEC)
GOTO (:END)

A = ARR DEC LS, 7
SuBC (:ARR DEC)
GOTO (1END)

S = LAST SYMBOL

S - 113, 2 "
suBcC (:8SW DECL)

SUREC (:PRC DEC)

S 2 LAST SYMBOL

S = 91' Z "
SUBC (INXT SBL)

sy8c (:DECL LS) "
GOTO (:DECL LST)

GOTOR (MGC([=11) "

END' DECL LST

A = LETTER LAST SYMBOL
SUBC (:1IDF)

A = LAST SYMBOL

A=~ 90, 2z "
SUBC (:LAB DEC)

GOTO (:PROGRAM)

A = DIGIT LAST SYMBOL,
SUBC (:UNS NBR)

SUBC (:IN NM LST) "
§ = INT LAB

GOTO (:PROGRAM[2])

S a LAST SYMBOL

S - 104, 2z "
SUBC (SNXT BBL)

JUMP (=3) "
sSuB¢ (3DECL LS) "
GOTO (:1BLOCK)

GOTO (:CMP TL) "

SUBC (:NON FRM LAB)
SyB¢ (!LAB DEC)
GOTO ($:STATMNT) "

SUBC (1IN NM LBT)

S = INT LAB
GOoTO (:LAB 8TAT(11) "

5 INSTRUCTIONS

208

TYPE DECLARATOR LAST SYMBOL ?

ARR DECLARATOR LAST SYmMBOL 7

LLAST BYMBCOL = SWITCH 7

LAST sYMBCL 3 SEMICOLON ?

DECLARATOR LAST SYMBOL ?

16 INSTRUCTIONS

LAST SYMBOL =3 COLON ?

Z

IN NAFKE LIST 7

LAST SYMBOL = BEGIN ?

SKIP UNTIL, BEGIN

DECLARATOR LAST SYMBOL ?

18 INSTRUCTIONS

3 INSTRUCTIONS

3 INSTRUCTIONS
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" PRESCAN1 PROCEDURES NR. 66/67

LAB DEC:

ADDR BL

FORMALS ¢

Yo

N,

I1DF ¢

Y,
Y

Yo

Uy
Uy

A = MD[~2]

A st §3, 2

A = FORCNT

LUA (20)

A + INSTR CNTR
MS(=1] + A
GOTO (:INXT S8BL)
SUBC (:DESINAL)
A = INSTR CNTR
SUBC (:ADDRSS)
A= 2

INSTR CNTR + A
S = 257
SUBC(BTSTRM9)

S =
SUBC(:BTSTRM27)
s = 258
SUBC(BTSTRMY9)
SUBC(:DISP LVL)
Lus(18)

S » DPO

i

209

" PROC LEEL = 0 ?
" D20 % FORCOUNT

" % (POSSIBLY) INSTRUCT COUNTER
" ADDED TO NAME LISTIN + 1)

") INSTRUCT CNTR:= INSTRCCT CNTR +2

S =« START OF CONSTANT LIST

S + 1
SUBC(:BTSTRM27)
GOTO(sNXT SBL)

"BEGIN' FORMALS, FOR

MG = S, Z

S = 8192

MD{=1] + 8§

A = MD[=2]

A "% 63, Z

B - i

GOTQ (:STC ADDR)
A = M[B-l}, Z

A = 287

A + D18

SyBC (3TP OF Dsp)
A+ IMS[=])

SUBC (:DISP LVL)
A = o}

LUS (9)
S =+ A
MC = S

GOTO (:FOR VARS)
S = (MD[=5]
GOTO (:TEST)
Az M[B=1]
SUBC (:ADDRSS)
RUA (18)

A~ 141, P
JUMP (3)

A a0 1

A+ 3

JUMp (4)

A - 128, P

A = 132' (4

" 25 INSTRUCTIONS

VARS, LCCALS, TEST, ELSEQ, END
"N'O?

" THEN ADD 8192 TO

" NAME LIST[BLOCK CELL POINTER + 1)

" PROC LEVEL = 0 7

"“"N=3 0 ?

" 256 + 1 ¢ D18 IN A

" QR TOP OF DISPLAY «+

" +» DISPLAY LEVEL + 256 IN A
" B12 # DISPLAY LEVEL IN S

" CCUNTER

" F = BLOCK CELL POINTER » §
" CCUNTER

" CCDEZ
" GCCDE » /0 ?

" CCDEYL =2 -# CODE ?

" CCDE %
" 65 ANC $ 66 ?
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N, A = 1
Y, A = 2
‘ M{B=1] + A * INCREASE COUNTER APPROPRIATELY
TEST: SUBC (INXT I1DF) " F = NEXT (DENTIFIER (F)

U, § » D, P " F < BLOCK CELL POINTER ?
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" PRESCAN] PROCEDURES NR,

N,

Yo
Us
N,

Ye

U,
Y

FOR VARS:

LOCALS:

ELSEO?

Uy
Yo
Yo
Y
Yo

1

GOTO (:FORMALS)
A = D18

M{B=1] + A

S = M[B=2]

A = Ms

RUA (19)
A-24,Z
GOTO (:FOR VARS)
A = 16: Z
A'19.Z

A =z miB=-1}

S = 2

SUBC (:ADDRSS)
A = 2

A = 1

A = WANTED, P
A = 3

M[{B=1] + A

LuA (13

MD[=1] + A
SUBC (:STATUS)
A = M{B=1)

A a3 MS, P

Ms +» A

A+ i

S =

GOTO (:FOR VARS(2])

MIB=l} B A

§ = :MD([=4]
SUBC (INXT IDF)
S = D, P

A = MD[=2]

RUA (13)

A + CORRECTION
A = SpP
A = MS

RUA (19)

A = 83, P
GOTO (3END)

A & 39"’
GOTO (1ELSED)
A - 11, P
GOTO (:LOCALS)
A = O.Z
A+ 3, 2z

A = INSTR CNTR
SUBC (:ADDRSS)
MC = 8

S = 2

8§ = i

INSTR CNTR + S
SUBC(: ARUNVA)

5§ 3 MCl=1]
GOTO(:LOCALS)
A+ ii, ¢
@OTO (:LOCALS)
G 3 A

F =+ 7, Z

L

H

211

67 CONTINUED

CCUNTER =
N

COUNTER + D18

CCDE = NANE LISTIN] 2 D19

CCDE = 16 ?
v CODE = 19 ?
CCUNTER

WANTEL 7

'NCREASE COUNTER APPROPRIATELY
INCREASE APPROPRIATELY

NAME LIST[BLOCK CELL POINTER + 11
F = STATUS

CCUNTER

NAME LISTIF] > 0 7

ADDRESS (F, COUNTER)

CCUNTER 2 CGUNTER + 1

FaF + 1

CCUNTER

F = BLOCK CELL POINTER + 4
F 3 NEXT |1DENTIFIER (F)

F < BLOCK CELL POINTER ?

<

F > STATUS ?

£

NAME LIST(F) 2 D19 » 63 7

CCDE » 24 1
CODE » 35 7

CODE & 35 7
~ CODE 3 32 ?

CCDE » 13 2

CCDE = 6 ?
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Y
Y
Y,

A= - MS[{~1])

A et 018. Z
GOTO (:LOCALS)
A 3 M[B-1}
suBC (:ADDRSS)

212

" » D18 OF NAME LIST(F « 1) = 1 ?

" CCUNTER
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1

* PRESCAN]L PROCEDURES NR, 67/68

END¢

STC ADDR:

FOR VARS:

LOCALS?

N
Ny
Y
N,

N
Ny

A = G, 2
A + 3, 2
A » 3, 2
A = 2
A = 1
M{B=l}) + A

GOTO (:LOCALS)
SUBC (:DIsP LvL)
S + 1

LUS (9)

§ + D18

§ = MC[=11, P

A = 202

SUBC (ERRQRM)

B - 1

GOTO (:EXIT BLK)

'END' ADDR BL IDF

"
"

1

"
H

213

CCDE =

6 ?
v CODE = J
v CODE = ¢

?
?

INCREASE COUNTER APPROPRIATELY

512 » (DILSPLAY LEVEL + 1)
+ D18
> CCUNTER ?

114

"BEGIN' FOR VARS, LOCALS

SUBC (:STATUS) "

-A 3 INSTR CNTR

INSTRUCTIONS

F a STATUS

Az MS, P " NAME LISTIF] > 0 ?
MS + A * ADDRESS (F, INSTRUCT COUNTER)

A e i " INSTRUCT .COUNTER = INSTRUGT COUNTER#1
S = 1 "F aF ¢+ 1

GOTO (!{FOR VARS)

S = « INSTR CNTR

INSTR CNTR = A

S + A, 2 ") INCREASE INSTR CNTR DURING
SUBC(sARUNVA) ") LOADING WHEN APPROPRIATE

S 3 1MD(=4])
SUBGC (sNXT I1DF) "
S = D)P "
A = MD[=2]

RUA (13)

A + CORRECTION
A= 8, p "
GOTO (1EXIT BLK)
A = MS

" F s BLOCK CELL POINTER + 4
F o3 NEXT

IDENTIFIER (F)

F < BLOCK CELL POINTER ?

v F > 8TATUS ?

RUA (19) " CCDE = NAME LISTIF)] 2 D19
A - 35, P " CODE .» 35 ?

GOTO (:LOCALS)

A= 24, p " CODE » 24 ?

JUMP (4)

A= 43, P " CCPE 5 13 ?

GOTO (3LOCALS)

A = 6, 2 “ GCDE = & 7

GOTO (3LOCALS)

A tet 31, Z " GCDE 2 0 (MOD 32) ?

A = 3, z " v CODE = § (MOD 32) ?
A = INSTR CNTR

SuUBC (:ADDRSS)

MC = 8 "N

s = 2

$ = i

INSTR CNTR + § " INCREASE

INSTRUCT COUNTER APPROPRIATELY
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SUBC(:ARUNVA)
S = MC[=1] "N
GOTO (:LOCALS) " 40 INSTRUCTIONS

"END' STC ADDR
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v PRESCANL PROCEDURES NR, 68/69

ADD TYPE: 'BEGIN' ELSEO, ENDO, END1

M[8) = A woT
A = MS
RUA (19) " CCDE = NAME LIST(N) 2 D19
Uy A = 95, p " CCDE » 95 7
Ny GOTOR (MC{=1))
U. A = 127, Z " CCDE = 127 ?
Y, A= 31 " TEEN (CODE <« NEW CODE) = 31
Yo JUMP (6)
U, A - 120, 2 v CCDE = 120 ?
Ns G0TO (:ELSED)
Az M[B) L
A = 5, P "T>»5 7 ,
Yy GOTOR (MC([=11) " THEN NO GAIN CF INFORMATION
A = 8, P " ELSE (CODE -~ NEW CODE) = 8 (AND YES)
A = M[B] H o= T
GOTO (:ENDY)
ELSEOD? A a7 " TYPE a CODE - CODE 1 8 » 8
U, A = 7, 2 " TYPE = 7 7
Y, GOTO (:ENDO)
U, A = 5, 2 " TYPE 2 5 7
Y, GOTO (:ENDQ)
U, A = 4, 2 " TYPE & 4 7
Y. A = 2
Yo A - M[B), P " AT ¢ 27
Y, A = 4
ENDO: Y, A = M[{B], P " TYPE » T %
END1: Y, LUA (19)
Yy MS = A
GOTOR (MC({=1)) v 29 INSTRUCTIONS

YEND' ADD TYPE

BOOLEAN; A = 2 " BC
GOTO (:ADD TYPE) " 2 INSTRUCTIQONS
STRING: A = 3 " osT
GOTO (:ADD TYPE) ™ 2 INSTRUCTIONS
ARMETICS A = 4 " AR
GOTO (:ADD TYPE) " 2 INSTRUCTIONS
ARBCST: A = 5 " NCNDES
GOTO (:ADD TYPE) * 2 INSTRUCTIONS
DES INAL ¢ SUBC (:NONFRM LAB)" NCNFORMAL LABEL ?
Ny A = 6 " DES
N, GOTO (3ADD TYPE)
A =2 MS[=1]
U, A '»' D48, 2Z " D18 OF NAME LISTIN ¢« 41 = 0§ ¢
Y, GOTOR (MC[=11]) " THEN LABEL KNOWN TO BE COMPLICATED
A ts' « D13

MsS[=1] = A " D18 OF NAME LISTIN ¢ 413 = 0



100470 -

" PRESCAN1

ASS TO:

$88 VAR:

sBS VAR[9]:

PROC:

FNCTN?

LST LLTH:

PROCEDURES NR,

Ns

N
N»

U

1

SUBC (:CORSP BCcPy ®
A = MG[=2]

A 'e' 63, 2 "
A = i

MG{=3] + A "
A = 16384

MGl=1) + A "
GOTOR (MC[=11) "

A = MS

RUA (19) N
A= 95, P "
GOTOR (MC[=11])

A = 127: Z "
A = 101 u
A - 104, P "
GOTO (:ARBQST)

LUA (19) "
A + D18 "
MS = A "
GOTOR (MC{=11]) "

A 3 MS

RUA (19) "
A = 950 P "
GOTOR (MC[=11)

A - 127, Z "
A 2 @ 16 "
JUMP (2)

A rur 24, 2 o
A = a "
LUA (19)

MS + A

GOTOR (MC{=11]) "

A 2 MS

RUA (19) "
A= 95, P "
GOTOR (MC[=11)

A = 127' Z "
A =z = 7 1)
GOTO (:88s8 VAR([9])
A - 101, P "
GOTQR (MC[=11])

A = 16, P

GOTO (:sBS VAR[9)])"

susc (:ARBOST)
GOTO (:PROC) i

M{B] = A "
A =2 MS

RUA (19} "
A = 951 P "

216

69 CONTINUED

P = CCRRESPONDING BLOCK CELL PO!NTER
CCRRESPONDING PROC LEVEL = 0 ?
ELSE ADD 1 TO NAME LISTIP + 3]

AND ADD 2 TO CORRESPONDING LOCAL SPACE
16 INSTRUCTIONS

CCDE
CODE

& NAME LISTIN] i
> 95 7

D19

CCDE
THEN
CCDE

s 127 72
CODE =
> 101 7

101

CCDE
+ D18
AS NEw VALUE OF NAME LiSTIN)
12 INSTRUCT|ONS

# Di9

CCDE
CCDE

2 NAME LIST(N] 3
» 95 7

D19

CCDE
THEN

s 127 7

(NEW CODE =~ CODE) = - 16

CcDE
THEN

< 304 7
(NEW CODE = CODE) = 8

12 INSTRUCTIONS

CCOE
CcDE

2= NAME LISTIN] 2
» 95 2

D19

CCDE
THEN

e 127 ?
(NEW CODE - CODE) =2 » 7

CCDE > 10% ?

11 INETRUCTIONS

2 INSTRUCTIONS
DIMENS ION

CCDE = NAME LISTIN]
CODE » 95 ¢

D19
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" PRESCANY PROCEDURES NR, 69/70

SW LTH?

ADDRSS:

CHK DIM:

1DF ¢

SCAN CODE:

N,

Ye

Us
Ys

GOTOR (MC[~11)
A = MS[{«1]

A = (MA, Z
A+ M[B]

A ¢ 1

MS[-l] = A
GOTOR (MC([=-11)

A+ i

MS[»1) » A
GOTOR (MC([=11)

Miegy = A
A = MS
RuAa (18)
LUA (18)
A+ M[8B)
MS = A
GOTOR (MC[=1))

A + i

A = MS[—l], Z
GOTOR (MC[=11)
MS(=1) +« A

A = 203

GOTO (:ERRORM)

§ = NLP

LAST NLP = S
SUBC (!RD IDF)
SUBC (:LOOK uUP)
S = NLP, P
GOTOR (MC[=1))

SUBC (:ASK LIBR)

S = NLP; P
GOTOR (MC[=11])
A = WORD COUNT
A+ 3

MINA (NLP)

F = 0

MA[L) = 6

A = 204

GOTO (IERRORM)

SUBC (tEXIT BLK)

SUBC (INXT S8BL)
S = 65, Z
SUBC (:NXT SBL)

"

"

"

DIMENSION NQT vET KNOWN ?

THEN ADD DIMENS|ON & 1

11 INSTRUCTIONS

3 INSTRUCTIQNS

M .
NAME LIST[N]

7 INSTRUCTIONS

217

NAME LISTIN 4 1] = DIMENSION » 1 ?

6 INSTRUCTIONS

LAST NLP ® NLP

N ¢ NLP ?

N < NLP ?

NLP = NLP + WORD COUNT # 3
NAME LIST{NLP = 1] = 0

16 INSTRUCTIONS

LAST SYMBCL = MINUS ?

A = LETTER LAST sYMBOL, z

SUBC (:I1DF)
SUBC (IUNS INT)
S = LAST SYMBOL
S = 87'2

" LAST SYMBOL B COMMA ?

GOTO (3:SCAN CODE(11l)
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" PRESCANY PROCEDURES NR,

ASK LIBR:

NEXTOS

END

v,

Y,

i

$ - 103, 2z
GOTO (:8 STREXP[7]1)
"BEGIN'

NEXTO, END

MC = § "
SUBC(:NAME IN L IBRARY)
GOTO(END)

A = NLP

A = WORD COUNT

A = [} "
F = M§[=1} "
MAl=1] = F "
6 = MS[=2], P "
MA[=2) 2 G "
A = 3 "
§ = 3 "
GOTO (:INEXTO)

NLP = A

=z M[B=1] "
= MS "
%t 32767 "

= MS
L
MS = A
S a MCl=1]

GOTOR (MC[=1]) "

P> 00 o

D20

'END,
'SKIP?

ASK LIBR
20

+ BEGIN OF CROSSTABLE

w)
") PRIMARY EEDED

"RESERVE SPACE

218

70 CONTINUED

LAST SYMBCL = UNQUOTE 2

12 INSTRUCTIONS
N
NLP = NLP + WCRD COUNT + 1

NAME LISTINLP] = NAME LIST[M]

NAME LISTINLP + 1] = NAME LISTIM + 1)
NAME LIST(M + 2] 2 0 ?

NAME LISTINLP + 2] = NAME L STIM *+ 2]
NLP = NLP + 3

M=M+3

N
MIN]
ISQLATE NUMBER IN LIBRARY
" CORRESPONDING ENTRY OF CROSSTABLE

IND!CATE

22 I1STRUCTIONS

IN COMPILER PART

"CF CORE,
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" MAIN PROGRAM OF PRESCAN

PRESCANL: S = 200
SUBC (PINIT)

A = NLP
MA = = § " NAMELISTINLR] = =1
MA[=1] = G " NAMELISTINLP & 1] = 0
A = BEGIN QF Nut
D = A " alLOCKCELL POINTER = BEGIN oF MNAME LIST
NXT BCP = A n NEXT .BLOCKCELL POINTER =
S = INSTR CNTR " BEGIN OF NAME L:!ST
A = 263
SUBC(:RUNVA) 4 SEND VALUE OF DPO TO DRUM
“ {N ORDER TO INIT!ALIZE RUN CORRECTLY
S = CMODE

S * % ' =2, 2

Y, JUMP(3)
sSys¢c (:TP QF DSP}
INSTR CNTR + S

INSTRUECT COUNT = INSTRUCT COUNTER +
" TOP OF DISPAY
SUBC (3ARUNVA) " (NDICATE INCREMENT OF |NSTRUCT COUNTER
SUBC(:NXT S8L)
SUBC (:ENTR BLK)
SUBC (:PROGRAM)
SUBC (:8TC ADDR)
SUBC (:DANGER)
GOTO (:TRANSL) " 21 INSTRUCTIONS

QEND'

® TRANSLATOR PROCEDURES NR, 1

tBEGIN' ARITHEXP, IFCLAYUSE, FUTURE, 5 ARITHEXP, NXT TERM,
"TERM, nNXT FCTR,

FACTOR, NXT PRIM, PRIMARY, REQ CLCSE, AR NAME, MCR DOS, MCR RET,

RETURN, SUBS VAR, ADR DSCR, EVALON, S8S LS5T, REQ BUS, BOOLEXP,

S BOOLEXP, NXT I1MP, IMPL, NXT BL TRM, BL TRM, NXT BL FC, BL FAC,

NXT BL SC, Bl SEC, BL PRiM, RELATN, RST OF RL, BL PR RST,

BL NAME, AR BlL EXP, S A BL EXP, RST OF AE, RST OF BE, RST OF ASBE,

AR BL RST, STR EXP, 8 STR EXP, ST NAME, DES EXP, & DES EXP,

DS NAME, AR DS EXP, N DS EXP, EXR, 'S EXP, EXP RST, ASN STAT,

DST TYPE, PREPARE, IN ASN, RE ASN, .BO ASN, ST ASBN, AR ASN,

UN ASN, FCT DES, PR STAT, PR CALL, ORD NUM, PAR | IST, ACT PAR,

START ISR, NUM DSCR, PRCS OP, NCN ASBL, LINE, LINELl, STATMNT,

UNE STAT, STAT, GOTO STAT, CMPTL3MINL, CMP TL, IF STAT, FOR STAT,

STORE MCR, TAKE MCR, FOR 487, Sw DEC, ARR DEC, BND PR LST,

PR DEC, SAVE LNC, BLOCK, DEC LST, INSPECT DECL, LAB LST, PROGRAM,

SUBSTT, SUBST2, ORD CNT, MACRC, MACRO2, MACRODO4, MACROS, LOAD,

PRODUCE, PRCS STP, PRCS PAR, SAT, OPT OP, OPT NBR, LAB DEC,

B REACT, CHARGCTR, ARMETIC, STORE PR, OPTIMIZE, UNLOAD,

REAL, [NTEGER, BOOLEAN, STRING, DES|NAL, NO TYPE, ARBOST,

UNKNOWN, NON AR, NON RE, NON IN, NON BL, NON STR, NON DES,

SIMPLE, SIMPLEL, SUBSCR, PRCC, FUNCTN, NON SMPL, NON SUBS,

NON PROC, NON FCT, FORMAL, N vA LI, ASS TO, DYNAMIC, IN LIBR,

OP LIKE, QUT DEC, ASS TO FD, DECLARED, 3UP LOC, LOC POS,

S8ET IN DEC, MRK POS, PR ADR, ADDRSS, LST LTH, TEST FC, TEST RET,

CHCK DiM, CHCK RET, CHCK LL, CHCK TR, NBR LL, NEXT LL., NXT F 1,

INCR 8TS, IDF, SKP PR LI, TRL CD, UNS NUM, AR C8T, CST STR,

CRF

ARITHEXP: S = LAST SYMBOL
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IFCLAUSE:

FUTURE:

U,

Yo

S = 94.2

GOTO (i8S ARITHEXP)

SUBC (:IFCLAUSE)
MC = §

SUBC (INXT SBL)
A = 300

SUBC (:ERRORM)

SUBC (1S ARITHEXP)

SUBC (:FUTURE)
SUBC (1AR|THEXP)
A = MCle]l]

60TO (:SUBSTT)

A = 301

GOTO (:ERRORM)

SUBC (INXT SBL)
SUBC (:BOOLEXP)
A = 106

s = 0

SUBC (:MACRO2)
A = LLAST SYMBOL
A - 95, 2

GOTO (Mcl-11))

S = LAST sYMBOL
S = 96. Z
A =z 102

220

LAST syMeCcL = (F 7

FUTUREL

FUTURE2

15 INSTRUCTIONS

FUTUREL = 0O
MACROZ (COJU, FUTUREL)

LAST SYMBCL = THEN ?
8 INSTRUCTIQONS

LAST SYMBCL = ELSE ?
THEN FUTUREZ = 0
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" TRANSLATOR PROCEDURES NR, 1/2

Y, SUBC (:MACRO2) " AND MACRO2 (JU, FUTURE2)
Ys A = M[B-2] " FUTUREL

Y, M[{B=2] = S " PUTUREZ

Y, SUBC (:SUBSTT)

Y, SUBC ($INXT SBL)

GOTO (Mc(=11]) " 9 INSTRUCTIONS
S ARITHEXP: $ 3 LAST SYMBOL
Us § =~ 64, 2 " LAST SYMBGCL = PLUS ?
Ny S = 65, 2 ® v LAST SYMBOL = MINUS 7
Yy § = i
Y, MC =2 = § " (= 83 IF PLUS, « 1 IF MINUS)

§ ARI!THEXP[5): Y, SUBC (INXT SBL)
SyBC (:TERM)

Y, A = MC[=1], P " MACRO ® NEG/ADD/SUB ?
Y, SUBC (:MACRO) " 9 INSTRUCTIONS
NXT TERM: $ = LAST SYMBOL
Uy S » 63, P
Us S = 65, E " LAST SYMBOL NOT A PLUS OR MINUS SIGN ?
¥, GOTOR (MC[=1])  THEN EXPRESSICN COMPLETED
S - 62 * FORM MACRC ADD/SUB
MC = 8
A = 0, 2
SUBC (:MACRO) " MACRO (STACK)
GOTO (:S ARITHEXP[B]) " ¢ INSTRUCTIONS
TERNM? SUBC (:FACTOR) “ 4 INSTRUCTION
NXT FCTR: S = LAST SYMBOL
Ups"65lp X
U, S - 68, E " LAST SYMBOL % MyL OR DIV OR IDI ?
¥, GOTOR (MC[=1}) " THEN TERM COMPLETED
§ » 62 " FORM WACRC MUL/DIV/IDI
MC = 8
A = 0
SUBC (3:MACRO) * MACRO (STACK)

SUBC (INXT SBL)
SUBC (:FACTOR)

A = MC[=1)
SUBC (3IMACRO) " MACRO (MUL/DIVZIDI1)
GOTO (!NXT PCTR) " 13 INSTRUCTIONS
FACTOR? SUBC (:PRIMARY) * 1 INSTRUCTION
NXT PRIM: S = LAST SYMBOL :
U 8 = 69, 2 " LAST S§YMBOL = TTP ?
N, GOTOR (MC[=11) " ELSE FACTOR COMPLETED
A = 0
SUBC (:MACRO) " MACRO (STACK)

SUBC (:NXT SBL)
SUBC (:PRIMARY)
A= 7
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" TRANSLATOR PROCEDURES NR,

PRIMARY:

REQ CLOSE:.

AR NAME:

MCR DOS:

MCR RET:
RETURN?

SUBS VAR:

1

Y
Yo

Y
Ny

N,

U,

SUBC (:MACRO)
GOTO (:INXT PRIM)

2 CONTINUED

S = DIGIT LAST SYMBOL,

SUBC (:UNS NUM)
GOTO (:AR CST)

S = LETTER LAST sYMBOL,

SUBC (:IDF)

SUBC (:SUBS VAR)
SUBC (:FCT DES)

GOTO (:AR NAME)
S = LAST SYMAOL
§ = 98, 2

JUMP (7))

SUBC (INXT SBL)

SUBC (:AR|THEXP)
A = 302

S = LAST SYMBOL
S - 69, 2z

GOTO (:NXT SBL)

GOTO (:ERRORM)

A = 303

SUBC (:ERRQORM)

S = 094, 2
S =~ 64, 2
S = 1’ Z

GOTO (:AR|THEXP)
GOTOR (MC[=11)

SUBC (INON AR)
A =z 304

SUBC (:ERRORM)
SUBC (:FORMAL)
SUBC (:FUNCTN)
CMPLTD = S

SUBC (:SIMPLE)
GOTOR (MC({=11)
Mg = 8

SuUBC (:FORMAL)
A = 99

GOTO (:MCR RET)
SUBEC (! INTEGER)

A = B4

A = B3

SUBC (i1MACRO2)
§ = MC[=1])

GOTOR (MC([=1])

SUBC (:SUBSCR)
GOTOR (MGC[=11])
SUBC (:ADR DSCR)
A = LAST SYMBOL
A = 92, Z

GOTO (I1EVALCN)
MC = S

A = 0

"

i

"

n

MACRQ (TTP)
10 INSTRUCT|ONS

Z

Z

LAST SYMBCOL 3 OPEN ?

LAST SYMBCL = CLOSE ?

LAST SYMBOL = IF ?

v LAST SYMBOL =
v LAST SYMBOL =

25 INSTRUCTIONS

NCNARITHMETIC ?

FCRMAL 7
v FUNCTION ?

PLUS 7
MINUS 2

THEN COMPLICATED s TRUYE

SIMPLE 7

N

FCRMAL ?

MACROZ (DCs, N)
INTEGER ?
MACROZ (Tiv, N)
MACROZ (TRV, N)

18 INSTRUCTIONS

SUBSCRIPTED 7

LAST SYMBOL = COLONEQYAL ?

N

222
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" TRANSLATOR

ADR DSCR:

EVALON:

SBS LST:

REQ@ BUS:

1

PROCEDURES NR. 2/3

Yo

Yo
N,

SyUBC
A =
GO0TO

A

A
A
GOTO
MC =
sSUBC
SuUBC
DiME
S =

SUBC
suBC
GOTO
sSuBC
A =

A =

GOTO

MC =
SUBG
JUMP
SUBC
A =
A =
GOTO
SUBC
A =
GOTO
SUBC
A =
GOTO
sSuB
A =
GOTO
SUBC
A=
A =
GOTO

SUBC (AR THEXP)

S =
S =
A =
SUBC
SUBC
SUBC
A &

(YMACRO)
20
(tMCR RET)

LAST SYMBOL
100, 2
305
(:ERRORM)
S
{*NXT SBL)
(:18Bs LST)
NSION s A
M{B=1]

({CHCK DIM)

(:FORMAL)
(IMCR DOS)
(:DESINAL)
93

92
({MCR RET)

s
{sDESINAL)
(4)
(:FORMAL)
27
26
(:MGR RET)
( $ BOOLEAN)
23
($MCR RET)
(:STRING)
24
(IMCR RET)
(:FORMAL)
25
(:MCR RET)
(1 INTEGER)
22
21
(:MCR RET)

LAST SYMBOL
87, z
0
( :MACRO)
(INXT 88L)
(:888 LST)

1

GOTOR (MC[=1])

A =
s-
SyBC
SUBC
A =

306

101, 7
(INXT 8BL)
{ tERRORM)
1

MACRO (STACK)
MACRO (STAA)

11 INSTRUCTIONS

LAST sYMBQL =3 suB ?

N

FCRMAL 7

MACROZz (DGCs,

N)

DESIGNATIQNAL ?

MACROZ (TSWE.,
MACROZ (TAK,

N)
N}

16 INSTRUCTIONS

N

DESIGNATIONAL ?

FCRiAL 7

MACRO (TFSL)

MACRO (TSL)
B8COLEAN 7

MACRO (TS8)
STRING ?

MACRO (TSS8T)

FCRMAL 7

MACRO (TFsSU)

INTEGER ?

MACRO (TS§1)
MACRO (TSR)

20 INSTRUCTIONS

LAST SYMBOL = CoMMA ?

MACRO (STack)

LAST S§YMBOL ® BUS ?

223
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" TRANSLATOR PROCEDURES NR-’3 CONT | NUED

BOOLEXP

S BCOLEXP:

NXT (MP:
Uy
N
IMPL
NXT BlL TRM:
Us
N,
BL TRM!
NXT BL FC?
U,

N,

GoTOR (MG[=11)

S = LAST SYMBOL

S = 94, 2

GOTO (:S BOOLEXP)
SUBC (:IFCLAUSE)
MC & S8

SUBC (:NXT SBL)

A = 307

SUBC (:ERRORM)
SUBC (:8 BOOLEXP)
SUBC (:FUTURE)
SUBC (:BOOLEXP)

A = MC[=1)

GOTO (:85UBSTT)

A = 308

GOTO (:ERRQORM)

SUBC (:iMPL)

S = LAST sYMBOL
S = 77) Z
GOTOR (MC([=11)
A = 14

SUBC (:MACRO)
SUBC (INXT SBL)
sSuUB (:1MPL)

A = 16

SUBC (:MACRO)
GOTO (INXT IMP)
SUBC (:BL TRM)
S LAST SYMBOL
S 78, 2
GOTOR (MC[=1])
A = 14

SUBC (:MACRO)
SUBC (:INXT SBL)
SUBC (:BL TRM)
A =
SuBC
GOTO

i7

( :{MACRO)
(:NXT BL TRM)
sSuBC (:8L FA.)
S 3z LAST SYMBOL
S « 79, 2
GOTOR (MC[=11)
A = 14

SUBC (:MACRO)
SUBC (INXT SBL)

224

15 INSTRUeTiONS

LAST SYMBOL = iF ?

FUTUREL

FUTURE?2

15 INSTRUCTIONS

1 INSTRUCTON

LAST SYMBOL = QviL ?

ELSE EXPRESSICN COMPLETED

MACRO (STaB}

MACRO (QVy)
10 INSTRUCTIONS

1 INSTRUCTION

LAST SYMBOL =
ELSE

1MP ?
IMPLICATION COMPLETED

MACRO (8TaB)

MACRO (1Mp)
10 INSTRUCTIONS

1 INSTRUCTION
LAST SYMBCL = OR ?
ELSE .BOOLEAN TERM COMPLETED

MACRO (5Ta8)
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" TRANSLATOR PROCEDURES

Bl. FAC:

NXT Bl S§Cg

BL SEC:

8L PRIMI

i

N

U,
N

susc

A

Sysc
G070

SUBC

]
S

NR, 3/4

(:BL FAC)

18

{tMACRO) "
(INXT BL FC) "

(:BL SEC) "

LAST SYMBOL
80, Z "

GOTOR (MC{=1]) "

A

SuBC
-17]:14
suBc

A =

SUBC
GOTO

]
]

i4

( :MACRO) "
(INXT 8BL)

(sBL SEC)

i9

(1MACRO) "
(iNXT BL sC) "

LAST SYMBOL
76, Z "

GOTO (:BL PRIM)
sSuUBcC (INXT sBL)
SUBC (:BL PR!M)

A

15 L

GOTO (:MACRO) "

S = LETTER LAST sYMaoL,

SUBC (:1DF)

SUBC (:3UBS VAR)
GOTO (:BlL PR RST)
S = LAST SYMBOL

S

98, 2z "

JUMP (14)
SUBC (INXT S8BL)
SUBGC (:AR BL EXP)

MC =

A

A "
309

syBC (:REQ CLOSE) "

A

A

-
=

MC{=1]
4, 2 "

GOTO (:RST OF RL)

A

8’ z M

GOTOR (MC[=11)

SUBC (:AR 0P LS) "
GOTO (:RST OF RL)

SUBC (:RELATN) i
GOTOR (MC[=11)

]
]

64, 2 "
65, Z "

A 3 DIGIT LAST SYMBOL,

SUBC (1S ARITHEXP)
GOTO (:RST OF RL)

$
-]

S

51, 2 "
1, z "
LAST SYMBOL

225

MACRO (OR)
10 INSTRUCLTIONS

1 INSTRUCTION
LAST SYMBOL = AND ?
ELSE BOOLEAN FACTOR COMPLETED

MACRO (STaAB)

MACRO (AND)
10 INSTRUCTIONS

LAST SYMBCL = NON ?

MACRO (NON)
7 INSTRUCTIONS

4

LAST SYMBOL = QPEN ?

TYPE

REQUIRE CLOSE AS LAST syMBoL
TYPE # AR ?

TYPE .8 ARBO 7

ARITHCPERATOR L AST SYMBOL ?
RELATION ?

LAST SYMBOL 3 pPLUS ?

v LAST SYMBOL = MINUS
Z " v DIGIT LAST SYMBOL 7

LAST SYMBOL 3 TRUE ?
v LAST SYMBOL = FALSE %
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1

" TRANSLATOR PROCEDURES NR, 4/5

RELATN?

RST OF RL1

Bl PR RST:

Bl NAME:

AR BL EXp3

Ys
Y
Yy

N,

Y

Y
Y

N,

Y

N,

Noe

Yo

N,

A3 89

SUBC (1MACR02)
GOTO (:NXT SBL)
A = 310 .
GOTO (:ERRORM)

SUBC (:IREL OP LS)
GO0TO (MCIl=-11})

S - 62
MC =2 S
A s 0

SUBC (!MACRO)

SUBC (INXT SBL)
SUBC (:S ARITHEXP)
A.32 MC[=]1]

SUBC (!MACRO)

GOTO (MCIl=-11))

SUBC (:RST OF AE)
SUBC (IRELATN)
GOTOR (MCiwi])

A = 311
GOTO (:ERRORM)

MC & 8

SUBC (:FCT DES)
SUBC (:ARMETIC)
SUBC (:AR OP LS)
SUBC (:REL.OP LS)
S$ = MC[=1]

GOTO (:BL NAME)
SUBG (AR NAME)
GOTO (:RST OF RL)

SUBC (:INON BL)
A = 312
SUBC (:ERRORM)
SUBC (:SIMPLE)
GOTOR (MC[=1])
MC = 8
SUBC (:FORMAL)
A=z 99
A = 88
GOTO (IMCR-RET)

$ = LAST SYMBOL

S = 04, Z

GO0TO (:8 A Bl EXP)
SUBC (:1FCLAUSE)
Mc = 8§

SUBC (:(NXT SBL)

A = 313

SUBC (:ERRORM)
SUBL (:8 A BL EXp)

MACROZ (TBC, LAST SYMBOL)

34 INSTRUCT!ONS

RELATCGPRERATOR LAST SYMpoL ?

RELMACRQ

MACRO (STACK)

MACRO (RELMACRO)
11 INSTRUCTIONS

RELATION ?

5 INSTRUCTIONS
N

ARITHMETIC ?

226

v ARITHOPERATOR LAST SyMBOL ?
v RELATOPERATCR LAST SyMBOL ?

N

9 INSTRUCTIONS

NONBOQLEAN 7
SIMPLE 7

N

FCRMAL 7

MACROZ (DOS;, N)
MACRQZ (TBV, N)
11 INBTRUCTIONS

LAST SYMBCL = IF ?

FUTUREL
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1

" TRANSLATOR PROCEDURES KR, 5 CONTINVED

AR BL EXxp[i1):

$ A BL EXp:

No»
N,

U,

Ys
Us

Y

B = 31

GOTOR (MC([=11])
SUBC (:BOOLEXP)
SUBC (:8TR EXP)
SUBC (:ARITHEXP)
SUBC (YN DS EXP) -
syuBe (:DEs ExpP)
SUBC ({EXP)

SUBEC (:AR BL EXP)
SUBC (:AR D§ EXP)

$ = LETTER LAST SYMBOL,

SUBC (:1DPF)

SUBC (:5UBS VAR)
GOTO (:4AR Bl RST)
S = LAST SYMBOL
§ = 98; Z

JUMP (16)

SUBC (INXT 8BL)
SUBC (:AR BL EXxP)
MC = A

A = 315

SUBC (:REQ CLOSE)
A8 MCl=1]

A = sz

SUBC (:BO0L, OP LS)
A = 2, 2

SUBC (:RST OF BE)
JUMP (14)

A = 2:2

SUBC (AR QP L8)
SUBC (:REL OP LS)
GOTO (:RET OF ABE)
JuMP (413)

S = 64, Z

$ =« §5, Z

227
MC a A " TYPE
A 3 314
S = LAST syYMBOL
S -~ 96, 2z v LAST :SYMBOL = ELSE ?
SUBC (:;ERRORM)
JUMP (45)
A s 102 " FUTUREZ = O
SUBC (:MACRO2) v MACRO2 (JU, FUTURE2)
A 2 M{B=2) " PUTUREL
M[(B=2] = S " FUTURE?2
"SUBC (:8UBSTT)
SUBGC (INXT 8BL)
A =3 M(B.l]
A = 6, P v Typg=yN v TYPE3ARBO v TYPE=RINTLAB ?
JUMP (1)
A = 5, Z " v TYPE ® NONDES ?
A+ IMTLS) " BASE ADDRESS OF LIST
Do (MA) - " EXECUTE SELECTED INSTRyYCTION
M[{Bwi] = A ¢ REPLACE TvYyPE By NEW TYPE
A s M{B=2) " FUTUREZ
SYBE (${SUBSTT) '
A 2 MCl=1) * TYPE

41 INSTRUCTIONS

z

LAST 8YMBOL 3 OPEN 7

TYPE
REQUIRE (L 0SE AS LAST gYMBOL

TYPE ® ARBO ?
~ BOOLOPERATOR LAST svnaOL 7
v TYPE #.80 ? -

TYPE .8 .BO

TYPE = AR ?

v ARITHORERATOR LAST SYMBOL 7
v RELATORERATUR LAST $SvyMBOL 2

TYPE 8 ARBO

LAST .gYMBOL =B PLUS 7
v LAST SYMBOL = MINUS %



10047¢ -

" TRANSLATOR

RST OF AE: .

RST OF BE:

RST OF ABE:

AR BL RST:

1

PROCEDURES NR,

Ny

Ys
Y
N,

Ny

Yo
Ye

Yo

N»
N,

Yo
Ys
Yo

Ny

Ys
Yo

5/6

A =
SUBC (:S ARITHEXP)
GOTO (:RST OF ABE)

$ - 11, 2
S -« 51, 2z
S = 1, 2

SUBC (:S BOOLEXP)
A = 2

GOTOR (MC([=11)

A = 316 ..

SUBC (:ERRORM)

A = 8

GOTOR (MC[=1])

SUBC
SuUBC
GOTO

(INXT
LINXT
(INXT

PRIM)
FCTR)
TERM)

1V] - 1+
suBc
susc
GoTo

CINXT
(INXT
(INXT
(INXT

Bl SC)
BL FQ)
8L TRM)
1MP)
SUBC (:RST
susc (iRELATN)
SUBC (:RST OF BE)
A = 2

A = 4

GOTOR (MC{=1])

MC 8§

SUBC (sFCT DES)
SUBC (:BOOLEAN)
SUBC (:BOOL OP LS)
S = M[B~1) :
SUBC (:1BL NAME)
SUBC (!RST OF BE)
A = 2

GOTO (:RETURN)
SUBC (1ARMETIC)
SUBC (:AR OP LS)
SUBC (:REL OP LS)-
S 2 M[B=]]

SUBC (AR NAME)
SUBC (:R8T OF ABE)
GOTO (:RETURN)
SUBC (:8TRING)
SUBC (:DESINAL)

A = 317

SUBC (:ERRORM)

Az 99

SUBC (:MACRO2)

A = 8

GOTO (!RETURN)

OF AE)

DIGIT LAST SYMBOL,

"

Z "

v DIGIT LAST SymBoL 7

LAST SYMBOL = NON ?

v LAST SYMBOL =
v LAST SYMBOL =

TYPE = BO

TYPE = ARBO
38 INSTRUCTIONS

3 INSTRUCTIONS

4 INSTRUCTICNS

RELATION 7
TYPE = BO

TYPE = AR

6 INSTRUCTIQONS
N

BCOLEAN ?

v BCOLOPERATOR LAST SYMBOL 7

N

TYPE = 80

ARITHMETIC ?
v ARITHOPERATOR
v RELATOPERATOR

N

STRING ?
v DESIGNATIQNAL

MACRQZ (DOS, N)
TYPE 8 ARBO
24 INSTRUCTIONS

TRUE 72
FALSE 7

LAST SYMBOL
LAST SYMBOL

228

?
?
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" TRANSLATOR

STR EXP:

8 8TR EXP:

8T NAME;

DES EXPS

1

PROCEDURES NR,

Ys

N

Yo
N

Ny

$ =3 LAST SYMBOL
S“ 9402

GOTO (28 STR EXP)

suBC (:IFCLAUSE)
MC &2 §

SUBC (INXT 8BL)
A = 318

SUBC (:ERRORM)

SUBC (:8 STR EXP)

SUBC (:FUTURE)
SUBC (:STR EXP)
A = MC[=1)

GOTO (:SUBSTT)

A = 319
GOTO (:ERRORM)

S = LETTER LAST SYMBOL,

SUBC (:IDF)

SuBC (:sUBS VAR)
GOTO (:ST NAME)

§ = LAST sYMBOL

S = 98, 2z

SUBC (:NXT SBL)

SUBC (!STR EXP)

A s 320

GOTO (:REQ CLOSE)

§ = 102; Z

A = 321

GOTO (:ERRORM)
A s 28

SUBC ($MACRO)
S = 0

A = 102

SUBC (IMACRO2)
MC = 8

SUBC (:CS8T STR)
A B MC[=])

GOTO (:SUBSTT)

SUBC (:NON BTR)
A B 322

SUBC (IERRORM)

SUBC (:FCT DES)
SUBG (:81MRLE)

GOTOR (MC[=1))

MC = 8

SUBC (:FORMAL)

A= 99

A= 90

GOTO (:MCR RET)

S = LAST SYMBOL
S -~ 94, Z
GOTO (:S DES EXP)

SUBC (:IFCLAUSE)
Mg = 8§

6 CONTINUED

"

"

[
"

L]
"

LAST SYMBOL =

FUTUREL

PUTUREZ

I F

1% INSTRUCTIONS

z

LAST SYMBOL = OPEN 7

REQUIRE GLLOSE AS LAST SYMBOL
LAST 8SYMBOL = QUOTE 7

MACRO (TCST)
FUTURE =5

MACROZ (JU, FUTURE)

PUTURE

FUTURE

22 INSTRUCTIONS

NONSTRING ?

SIMPLE ?

N
FCRMAL 7

MACROZ (DOS, N)

MACROZ (T8TV,

N)

11 INSTRUCTIONS

LAST SYMBOL =

FUTUREL

i F

?

?

229



100470 -

" TRANSLATOR PROCEDURES NR,

$ DES EXP!

D8 NAME:

AR DS EXP1

i

Y,
No»
N,

Ys

Y

Yo
N

6/7

SUBC (!NXT SBL)

A = 323

SUBC (:ERRORM)

SUBC (:8 DES EXP)

SUBC (:FUTURE)

SUBC (:DEs EXP)

A = MC[=1] "
GOTO (:SUBSTT)

A =z 324

GOTO (:ERRORM) "

$ = LETTER LAST sYMBOL,
SuUBC (:10F)

SUBC (:SUBS VAR)

GOTO (:DS NAME)

S = LAST SYMBOL

S -« 98, z "
SUBC (INXT SBL)

SUBC (:DES EXP)

A = 325

GOTO (:REQ CLOSE) "
S = DIGIT LAST SYMBOL,
A = 327

GOTO (:ERRORM)

SUBC (:UNS NUM)

SUBC (:IN NM LST) "

§ = INT LAB

A 3 94

GOTO (:MACRO2) "
A a 326

GOTO (:ERRORM) "

SUBC (:NON DES) "
A = 328

SUBC (:ERRQORM)

sSuB¢ (:8IMPLE) "
GOTOR (MC({=11])

MC = 8 "
SUBC (:FORMAL) "
A= 99 "
A = 91 1)
GOTO (:MCR RET) u

SUBC (:EXP)

Mc P A 1)
A = 2, 2 “
A = 3 » 2 "
A = 329

SUBC (:ERRORM)

A = MCl=1)

A = 7y 2 "
A = 9 H
A = S, 2 "
A = 4 u
GOTOR (MC[=11)) u

FUTURE2

15 INBTRUCTIONS

Z

230

LAST SYMBCL = OPEN ?

REQUIRE CLOSE AS LAST sYyMBOL

4

IN NAVME LIST ?

MACROZ (TLV,

20 INSTRUCTIONS

INTEGER LABEL)

NCNDES 1GNAT 1ONAL 7

SIMPLE 17

N

FORMAL ?
MACROZ (DOS, N)
MAGRQZ (TLV, N)
10 INSTRUCTIONS

TYPE
TYPE & BO 7
v TYPE & ST 7

TYPE 8 UN 72

THEN NEW TYPE
TYPE & NONDES
THEN NEW TYPE
12 INSTRUCTIONS

LIS I ]

INTLAB

AR
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" TRANSLATOR

N DS EXP:

EXP:

8 ExP:

$ ExPI(30]:s

1

PROCEDURES NR. 7/8

U,
Y
Ys
Y
Yo
Us
Y
U,
Y

Ny

Y

N

SUBC (IEXP)

A = 6, 2 "
MC 8 A

A = 330

Susc (:ERRORM)

A = MCl=1]

A = 7y Z "
A= 5 "
LI 9 Z "
Ag 4 i
GOTOR (MC{=1)) "

S = LAST SYMBOL

S = 94; Z "
GOTO (:8 EXP)

SUBC (:IFCLAUSE)

MC = 8§ "
SUBC (INXT SBL)

A = 339

SUBC (:ERRORM)

SUBC (:8 EXP)

MC a3 A "
A a 332

GOTO (AR BL EXP[1l1))

S = LETTER LAST sSyMpoL
SUBC (:1DF)

SUBC (:SUBS VAR)

@0TO (:EXP RST)

S = LAST SYMBOL

$§ = 98, 2z "
JUMP (20)

SUBC (INXT 3BL)

SUBC (IEXP)

MC = A "
A = 333

SUBC (3REQ CLOSE) "
A s » MiB=1]

A tg? 5' Z "
SyUBC (:BOOL OP LS) "
A+ 2,2 "
SUBC (3RST OF BE)

A g 2 ]
GOTO (:RETURN)

SUBC (0P LS) "
A 3 MEl=1]} "
GOTOR (MC({=11])

A = 3: 2 "
GOTOR (MG[=11])

A w Gs 2 "
GOTOR (MG[{=11])

GOTO (IRST OF ABE)

S 3 DIGIT LAST SYMBOL,
JUMP  (11)

SUBC (:UNS NUM)

SUBC (AR CBT)

SUBC (N NM LST) "

TYPE = DES 7

TYPE = UN ?

THEN NEW TYPE = NONDES
TYPE .& INTLAB ? .
THEN NEW TYPE = AR

11 INSTRUCT|ONS

LAST SYMBGOL = IF ?

FUTUREL

TYPE

" 12 INSTRUCTIONS

» 2

LAST SYMBCOL = OPEN ?

TYPE

REQUIRE GLOSE AS LAST svyMBoOL

TYPE ® NONDES ~ TYPE B8 UN 7
~ BOOLOPERATOR LAST SymMBOL ?

v TYPE = .80 %
TYPE 8 BO

OPERATOR .LAST SYMBOL %
TYPE

TYPE & 8T ?

TYPE .3 DEZ 7

N MNAVE LIST 2

231
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" TRANSLATOR PROCEDURES NR, 8 CONTINUED

EXP RSTS

1

N,

Y

Y
No»

GOTO (:RST OF ABE)
SysC (:0P LS)

GOTO (:RST OF ABE)
S = INT LAB

A = 901

SUBC (:MACRO2)

A= 9

GOTOR (MC([=11])

S =~ 64, 2

S -~ 65, 2

GOTO (:8 A Bl EXP)
s - 11, 2z

$ = 51; Z

S = 1,

Z
SUBC (:8 BOOLEXP)
A =
GOTOR (MC([=1])
S + 18, 2z
SUBC (:8 STR EXP)
A a 3 :

A s 384
SUBC (:{ERRORM)
A = 7

GOTOR (MC[=1])

SUBC (:DESINAL)
SUBC (:DS NAME)

A = )

GOTOR (MC[=-1))
SUBC (:8BTRING)
SUBC (:8T NAME)

A = 3

GOTOR (MC[=1])
SUBC (:FCT DES)
Mg = §

SUBC (:BOOLEAN)
suUBC (:BOOL OP LS)
S 2 M[{B=1]

SUBC (:BL NAME)
SUBC (:RST OF BE)
A = 2

GOTO (:RETURN)
SUBC (SARMETIC)
SUBC (AR QP LS)
SUBC (:REL €2 LS)
S = M[{B=]1)

sSUBC (AR NAME)
SUBC (:RST OF ABE)
GOTO (:RETURN)
SUBC (:SIMPLE)
A= 99

SUBC (:MACRO2)

$§ 3 MC[=1]

SUBC (SUNKNOWN)
A = 7 -

A = 5

GOTOR (MC{=11)

232

OPERATOR LAST SyMBOL ?

MACROZ (Tpv,
TYPE & INTLAB

INTEGER L ABEL)
LAST SYMBOL = pLUS 7

v LLAST SYMBOL = MINUS ?
LAST SYMBOL = NON ?

v LAST SYMBOL =
v LAST SYMBOL = FALSE 9%
TYPE s 80

LAST SYMBCL = QUOTE ¢

TYPE » 8T

TYPE s UN
56 INSTRUCTIONS

DESIGNATI:ONAL 7

TYPE = DES

STRING 7

TYPE-I_ST

N

BOOLEAN 7

v BOOLOPERATOR LAST SYMBOL 7
N

TYPE ® 80

AR{THFMETILC ?

v ARITHOPERATOR LAST SvyMBOL 7

v RELATOQPERATOR LAST 8SYMBOL ?
N

SIMPLE ?
MACROZ2 (DOS, N).
N

UNKNOWN ?

TYPE = UN

TYPE 8 NONDES

32 INSTRUCTIONS .
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" TRANSLATOR PROCEDURES NR,

ASN STAT:

08T TYPE:

LIST:

AR:

UN3

PREPARE;

IN ASNS

U,
N»
Ny

N
Ny

9

SUBC (:S5UBS VaR)

A LAST SYMBOL

92, 2 "
335

0T0 (:ERRORM) "

T

A
A
1

TRBEGINY LIST, AR, UN
SUBC (:REAL) "
A rg 7

MCB A "
SUBC (:RE ASN)

A+ ILIST

DO (MA) "
Az MC[=1] "
GOTOR (MC({=1])

GOTO (:IUN)

SUBC (:IN ASN)

SUBC (3BO ASN)

SUBG (ST ASN)

GOTH (:AR)

GOTQ (:UN)

GOTO (:UN)

GOTO (:UN)

SUBC (AR ASN)

JUMP (1)

SUBC (3UN ASN)

8 =

GOTOR (MC[=11) "
YEND' DST TYPE

SUBC (FUNGTN) "
Jume (8)

sSUBC (:8IMPLE) "
SUBC (3FORMAL) "
A = 100

SUBC ({MACRO2) "
JUMP (§)

SUBC (:FORMAL) "
A 3 336

JUMP (2)

SUBC (:0UT DEC) "
A = 337

SUBC (:ERRORM)

SUBC (:L.0C ROS)

M{B=2] 8 § "
SUBEC (SNXT 8BL)

8 3 LETTER LAST sYMBOL,
Susc (LIDF)

sUBC (¢SUBS VaR)

A =2 LAST SYMBOL

GOTO (MC[=11]) "
Mc 2 s W
MC & 8 "

LAST SYMBOL » COLONEQUAL

5 INSTRUCTIONS

REAL ?

TYPE

EXECUTE SELECTED
TYPE

24 INSTRUCTIONS
FUNCTION 9%

SIMPLE ?
~ FORMAL -7
MACRO2 (DGS2, N)

FORMAL ?

OUTS IDE DECLARATION 7

M

2
21 INETRUCTIONS
ROUNDED =2 FALSE
N

INSTRUCTION
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“ TRANSLATOR PRCCEDURES NR,

RE ASN:

1

Yo
N,

N,

SUBC (INON IN)

A = 338

SUBC (IERRORM)

SUBC (:PREPARE)

SUBC (tAR]THEXP)

JUMP (6)

A =« 92:2
SUBC (:FCT DES)
SUBC (:AR NAME)

SUBC (:RST OF AE)

SUBC (1IN ABN)
M{B=2] =2 A

S = M(B~1]
SUBC (:SUBSCR)
Jume (7)

SUBC (:FOQRMAL)
A= 34

JUMP (10)

A = M[B=2], Z
Az 31

A= 30

JUMP (8)

SUBC (:FORMAL)
A = 101

JuMp ()

A= M[B=2], Z
A=z 9§

A2 95

SUBC (:MACRO2)
§ = MC[=1]
SUBC (:FORMAL)
A a2 MC[=1)

A = 0

GOTOR (MC[=11)

MC = 8

SUBC (:NON RE)

A = 339

SUBC ({ERRORM)

SUBC (!PRERARE)

SUBC (tARITHEXP)

JUMP (5)

A -~ 92, Z

SUBC (:RE ASN)
SUBC (:FCT DES)
SUBC (AR NAME)

SUBC (:RST OF AE)

S 2 M[B=1)

SUBEC (:SUBSCR)

JUMP (4)

SUBEC (:FORMAL)

A = 34

A=z 29

GOTO (:MCR RET)
SUBC (:FPORMAL)

A =2 101

Az 94

GOTO (:MCR RET)

9 CONTINUED

NCNINTEGER ?

PREPARE, !DENTIFIER READ 7

LAST SYMBCL = COLONEQUAL ?

RCUNDED
N
SUBSCRIPTED ?

FCRMAL ?
MACRO (STFSY)

RCUNDED ?
MACRO (SSTSH!)
MACRO (8781)

FCRMAL ?

MACROZ (DOS3, N)

RCUNDED ?

MACROZ (S88T|, N)

MACROZ (ST!1, N)
N

FCRMAL ?
RCUNDED

36 INSTRUCTIONS

N
NCNREAL ?

PREPARE, I1DENTIFIER READ 7

LAST SYMBCL = cOLONEQUAL ?

N
SUBSCRIPTED ?

FCRMAL 7
MACRO (8TFSU)
MACRO (8TS8R)

FCRMmAYL ?

MACROZ (DCS3, N)

MACROZ (STR, N)
23 INSTRUCT!ONS

234
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- 1

* TRANSLATOR PRCCEDURES NR, 10

BO asN:

ST ASN:

AR pSN:

Y

N
N

Y
N,

Y
Ys

Y,
N,

Y
Y

N,
N

N,
Ns
N
N,

Ys
Yo

MC = S

SUBC (:INON BL)

A = 340

SUBC (:ERRURM)
SUBC (:PREPARE)
SUBC (:BOOLEXP)
JUMP  (4)

A =« 92, Z

SUBC (:80 ASN)
SUBC (:BL PR RST)
SUBC (:RST OF BE)
S = M[(B=1)

SUBC (:SUBSCR)

A = 32

GOTO (3IMCR RET)
SUBC (3FORMAL)

A = 101

A= 97

GOTO (:MCR RET)

MZ = S

SUBC (:NON STR)
A 3 341

SUBC (:ERRORM)

SUBC (:PREPARE)
SUBC (:STREXP)

JUMp (3)

A - 92, 2

SUBC (:8T ASN)

SUBC (:ST NAME)
S = .mM[Bel]

SUBC (:1SUBSCR)

A =z 33

GOTO (!MCR RET)
SUBC (IFORMAL)

A = 101

A = o8

GOTQ (:MCR RET)
MC 2 S v
SUBC (3INON AR)

A = 342

SUBC (:ERRORM)
SUBC (:PREPARE)

F = 4

MC 2 G

SUBC (:AR.THEXP)
JUMP (10)

A = 92, 2

SUBC (:FCT DES)
SUBC (:AR NAME)
SuUB¢ (:RST OF AE)
JUMP (5

SUBC (:NON AR)

A = 343

SUBC (:ERRORM)
SUBC (:DST TYPE)

235

N
NCNEOCLEAN ?

PREPARE, IDENT|FIiER READ ?

LAST SYMBCL = COLONEQuUaL ?

N
SUBSCRIPTED ?

MACRO (STsB)
FCRMAL ?

MACROZ (DQS3, N)
MaCROZ2 (STB, N)
16 INSTRUCTIONS

N
NCNSTRING ?

PREPARE, IDENTIFIER READ ?

LAST SYMBCL = COLONEQuAL ?

N
SLBSCRIPTED ?

MACRO (S§TSST)
FCRNAL 7

MACROZ2 (DCS3, i)
MACROZ (STST, N)
18 INSTRUCTIONS

N
NCNARITHMETIC ?

PREPARE, I1DENT{FIER READ ?

TYPE = AR

LAST SYMBCL = COLONEQUAL ?

NCNARITHMET ! ?
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" TRANSLATOR PROCEDURES NR,

Y
AR ASN(22): N,

AR ASN[23]:

UN ASN:

Yo
Y

Ny
N,

Yo
Y.

Yo
N,

Ny
Ue

U,
Y

FCT DES:
Ny

Y
Y

PR STAT:

10711

MiBel) = A

S = M(B=~2)
SUBC (:8UBSCR)
A = 34

A = 101

SUBC (!MACRO2)
Az MC(=1]
GOTO (:RETURN)

Mc =z S
SUBC (INO TYPE)

A = 344

SUBC (:ERRORM)
SUBC (:PREPARE)
SUBC (:N DS EXP)
JUMP (7))

SUBC (:NO TYPE)
A = 348

SUBC (:ERRORM)
A 3 LAST SYMBOL
A - 92, Z
SyBC (:DST TYPE)
SUBC (!EXP RST)
MC = A
S = M[B=2]
SUBC (:8UBSCR)
GOTO (SAR ASN[22])
A Mmi{8=1)
- 1, P
- 3, E
= 34
+ 30
OTO (:AR ASN{[231])

A
A
A
A
G

SUBC (:PROG)
GOTOR (MC[=1]))
SUBC (:INON FCT)
A = 346

SUBC (:ERRORM)
GOTO (:PR CALL)

SUBC (:PROC)

A = 347

GOTO (:ERRORM)
SUBC (:PR C2.L)
SUBC (:iN LIBR)
SUBC (:LINEL)
SUBC (SFUNCTN)
SUBC (:STRING)
SUBC (:FORMAL)
GOTOR (MC[«1))
A=z 73

GOTO (:MACRO)

TYPE

N

SUBSCRIPTED ?
MACRO (STFsU)
MACROZ (DCS3I, N)

TYPE
26 INSTRUCTIONS

N
NCNTYPE ?

PREPARE, IDENTIFIER READ ?

NCNTYPE ?

LAST SYMBCL = COLONEQUAL ?

TYPE

N

SugScRIPTED 7
MACROZ (DOS3» N)
TYPE

TYPE & B0

~ TYPE % ST ?
MACRO (STFSU)
MACRO (8T§B/STssT)
24 INSTRUCTIONS

PROC 17

NCNFUNCTICN ?

6 INSTRUCTIONS

PROC 7

IN LIERARY ?

FUNCTION ?
a STRING %
v FORMAL ?

MACRO (REJST)
12 INSTRUCTIONS

236
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" TRANSLATOR PRCCEDURES NR, 11 CONTINVED

PR CALL:®
A)

Yo
PR CALL[5}):

Y
Y

Y
N,

ORD NUM3

SUBC (0P LIKE)
GOTO (:PRCS OP)
SUBC (:LST LTH)
A = O'P
GOTO (:PAR L'ST)
MC = 8§

SuBC (:FORMAL)
A= 99

GOTO (:MCR RET)
SUBC (!IN LIBR)
A = 109

A = 108

GOTO (:MCR RET)

SUBC (:FORMAL)
A = 15

GOTOR (MC[=11)
A *a' 31

A = 15, P
JUMP  (4)

A '»* 8, 2Z

A » 8

A 3 30

GOTOR (MC[=11)
A= 14, 2

12

6, 2

OFERATORL IKE ?

NUMEER OF PARAMETERS » 0 ?

N
FCR¥aAL 7

MACROZ (Dcs, N)
iN LIBRARY ?

MACROz (1SUBJ, N)

MACROZ (SUBJ, N)
13 INSTRUCTIONS

FCRMAL ?
CrRARACTER
PROC 7

FUNCTION 7

THEN 24/2%/26/27

ELSE 20

SwiTCp ?
TREN {2
LABEL 7
THEN 14
15 INSTRUCTIONS

237
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" TRANSLATOR PROCEDURES NR, 12

PAR L IST:

PAR LISTQS

Y
Y

Yo

N,

N,

Yo

PAR LI!ST1s
N,

Yy

N

'BEGIN' PAR
PAR
PAR

PAR

T SYMBOL
Z

=2
0
-]
o >
HWMOLMOEP DO

(7]
o
n

GOTO (:PAR
SUBC (INXT
SUBC (:ACT
M{B=2] = §
S = M[B=5])
S =~ (MC[=6]), 2

A = 359

GOTO (:PAR LI1ST1i0)
Mg = A

S + i

M{B=5] = §

S =z M[B=4])

SUBC (:FORMAL)
GOTO (:PAR L'ST11%)
S = M[B=3]

SUBC (INXT F 1)
M{B=3) = §

F + 0, 2

GOTO (:PAR LIST4)
SUBC (:SUBSCR)
GOTO (:PAR LISTY)
S = M{Be2]

SUBC (:NON SUBS)

A = 348

SUBC (!1ERRORM)

A = M[B=J)

SUBC (:CHCK TP)

A s M(B=3]

SUBC (3CHCK Li)
GOTO (:PAR LIST11)
SUBC (:PROC)

GOTO (:PAR LiISTH)
S & MIB=2]

SuUBC (:NON PROC)

A = 349

SUBC (:ERRORM)

A = M(BD3]

SUBC (3ICHCK LL)

S =2 M[B=J]

SUBC (:FUNCTN)
GOTO (:PAR L18T11)
S = M[B=2]

L1sT1i2)
s8L)
PAR)

LiSTO0,
L15T4,
L1sT8,
L:ST12,

PAR LISTY,
PAR LISTE,
PAR LISTS,

238

PAR L1i5T2,
PAR LI1STSG,
PAR LI1ST10,

PAR L 1S8T3,
PAR LIST7,
PAR LIST11,

PAR LIST13

ADDRESS FIRST APD
ADDRESS CURRENT APD

N
F a3 N

TYPE, FUTURE 2 0

LAST SYMBCL = OPEN 7
PL1S

TYPE
ADDRESS CURRENT APD
> ADDRESS LAST APD 7
PL12

APD

ADDRESS NEXT APD
gCRMAL ?

F

F = NEXT FORMAL
SIMPLE

IDENTIFIER
IQENTIFIER ?

F SUBSCRIPTED ?
TYPE
NCNSUBSCRIPTED 7
PL1

F

F

F PROC ?
TYPE
NCNPRCC ?
PL2

F

F
FUNCTION 2

TYPE
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SUBC (INON FCT) " NCNFUACTICN ?
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" TRANSLATOR PROCEDURES NR, 12 CONTINUED

Y, A = 50 vopL3
" PAR L1S8T2: Y, SUBC (:ERRORM)
A = M[B=J] T

SUBC (ICHCK Tp)
GOTO (:PAR LIST11)

PAR LIST3: SUBC (:!SIMPLEY) “ F SIiMPLEL 7
N, GOTO (:PAR L!ST11)
S = M[B=2; " TVYRE
SUBC (:NON SMPL) " NCNSINPLE ?
Y, A = 351 " PL4
GOTO (:PAR LIST2)
PAR LISTY4: SUBC (:SUBSCR) " F SUBSCRIPTED ?
' N, SUBC (:PROC) * v PROC 7
Y, A =2 352 " PL5
Y, SUBC (:ERRORM)
SUBC (!ASS TO) " ASS!IGNED TO F 2
Yy A = M[B=5] " ADDRESS CURRENT APD
Y, A = MA[=]] v APD
Y, SUBC (:NON ASBL) " NCNASSIGNABLE 27
Y, A = 353 " PLS
Ys SUBC (:ERRORM)
SUBC (:ARMETIC) " F AR!THMETIC ?
Ns GOTO (!PAR LISTS)
A = 354 v oPLY
S = M[B=2) " TYPE
Uy, § 'a' « 3, 2 " BC v 8T ?
Ny § = 6, 2 " v DES 7
GOTO. ({PAR L18710)
PAR LI1STS: SUBC (:BOOLEAN) " F BCOLEAN ?
N, GOTO (:PAR L!'ST7)
A = 355 " pPLS
S = = M[B=2) % TYPE
Us S » 2, 2 " BC ?
PAR L1IST6: Ns, § '»' 5, 2 " v NONLES ~ UN ?

N, SUBC (:ERRORM)
GOTO (:PAR L!ST11)

PAR LIST7: SUBC (!STRING) " F STRING 7
N, GOTO (:PAR L!ST8)
a = 35§ " PLY
S z = M[{B~2] v TYPE
U, § =+ 3, Z w sT ?
_ GOTO (:PAR LISTH)
PAR LISTS: SuUBC (:DESINAL) " F DESIGNATICNAL ?
Ny, GOTO (:PAR LISTO)
A = 357 "PLLO
S = = M[B=2 v TYPE
U, § « 6, P " 8C v 8T v AR v NONDES ¢
GOTO (:PAR LISTL0)
PAR LISTO: SUBC (:ARBOST) " F ARBCST 7
Y, S = M[B=2) v TYPE
Yy 8§ = 6, 2 " DES ?
Y, A = 358 "oPL11
PAR LI1ST10: Y, SUBC (!ERRORM)
PAR LIST11: S = LAST SYMBOL
U, S - 87, 2 " OLAST SYMBCL = COMMA 2
Y, GOTO (iPAR LISTQ)
Us 5 = 99, 2Z " LAST SYMBCL = CLOSE ?

N, A = 361 " PL1Y
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Ny GOTQ (IPAR L1ST12)
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" TRANSLATOR PRCCEDURES NR, 12/13

SJBC (INXT SBL)

S = M[B=5] " ADDRESS CURRENT APD =
Uy S = 1MC[=6]), Z " = ADDRESS LAST APD + 1 ?
N, A = 360 " PL13
PAR LIST12: N, SUBC (:ERRORM)
A =z M[Bel], 2 " FUTURE 3 0 ?
N, SUBC (:SUBSTT)
S = M[B=d) "N
suge (:PR CALLI5)) " MACROZ (DOS/1SUBJ/SUBJ, N)
S = M[Bw=6] " ADDRESS FIRST ApD
PAR L1ST43: M{Bs2) = S " ACDRESS NEXT APD
Uy § = M[B=5], 2 " = ADDRESS CURRENT APD %
Y, S = M[B=4) "N

Y B = M[B=6)
Y, GOTOR (MC[=11])
A = -MS
S = =A " PARAMETER INTQ s
Us At#? D18, 2Z
N, RUa(20)
Ny A+ 6, 7
N2 A & 1, Z
Ny, A + 6, 2
SuBC(:MACROY)

S = M{B=2]) " ADDRESS NEXT APD
$§ + 1
GOTO(:PAR LIST13) " 139 INSTRUCTICNS

YEND' PAR LIST

ACT PAR: 'BEGIN' ACT PARQ, ACT PAR1, ACT PAR2, ACT PARJ, ACT PaR4,
ACT PARS, ACT PAR6, ACT PAR7, ACT PARB: ACT PARY,
ACT PAR10, ACT PAR11, ACT PAR12, ACT PAR13Z,
ACT PAR14, ACT PAR1S, ACT PARL6

SUBC (:0RD CNT)

Az M{B=2), Z " FUTURE = 0 ?
Y S * i
MC = 8§ " BEGIN ADDRESS

S = LETTER LAST SYMBOL, 2
Ne GOTO (1ACT PARSB)
SUBC (:iDF)

MC = S "N
A = LAST SYMBOL
U, A = 87, 2 “ LAST SYMBOL 3 COMMA %
N; A -~ 99, Z " v LLAST SYMBOL = CLOSE 9
N, GOTO (:ACT PAR2)
SUBC (:PROC) " PROC %
N, GOTO (:ACT PARD)
SUBC (:FORMAL) " FCRMAL ?
¥Y; GOTO (:ACT PARQD)
S 5 M[B-4), Z " FUTURE & 0 ?
Y, A = 102
Y, SUBC (:MACROD2) " MACROZ (Jy, FUTURE)
Y; M{B=4] = § Y FUTURE .
A = 36
suBc (:MACRO) " MACRO (TFD)
S = M[B=1] "N

susc (:IN LIBR) "IN LIBRARY 7
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Y, A = 105 " MACROZ (1Jul, N)
N, A = 103 ' " MACROZ (Jul, N)
SUBC (:MACRD2)
GOTO (:ACT PAR1)
ACT PARQ: SUBC (:DYNAM!IC) " DYNAMIC ?
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" TRANSLATOR PRCCEDURES NR,

ACT PARL:

ACT PARZ:

Yo

N,
Y

N,

Us
Yo
N

1

SUBC (:ADDRSS)
A ¢+ Di8

M[B=2] & A

S 2 MC[~1)

SuUBC (:ORD NUM)
LUA (20)

A+ MC[=1]

F = 0

GOTOR (MC[-11)
SUBC ($START ISR)
S = M(B=-1)

SUBC (:SUBSCR)
SUBC (:ADR DSCR)
A =3 LAST SYMBOL
A = 87:2
A - 99, 2
GOTO (:ACT PARJ)
SUBC (:DESINAL)
GOTO (:ACT PAR3J)
SUBC (3UNKNOWN)
A = 37

SUBC (:MACRO)

A = 127

§ = =« DIMENSION
LUs (1)

SUBC. ({MACRO2)
SUBC (:0RD CNT)
MC s 8

S = M(B=2)

SUBC (:BOOLEAN)
SUBC (IS8TRING)
JUMP (3)

suUBC (:{FORMAL)
A= 16

A ts’ J

A+ 16

Lua (209

M[{B=1] + A

suBe (:ARMET!IC)
A = 4

SUBC (! INTEGER)
M{B=2] = A

A = 108

S = = M[B=~3]
SUBC (:IMACRO2)
A 3 M{B=l)

RUA (20)

A - 32, 2

A = 44

A+ 24

SUBC (I1MACRD)

A = 38 X
SUBC (3:MACRO)

A 3 108

§ 2 - M[{B=3])
SUBC (IMACRO2)
A= 39

SUBC (IMACRO)

244

13 CONTINUED

APD

SIMPLE

IDENTIFIER = TRUE

N
SUBSCRIRTED ?

LAST SYMBCOL =3 COMMA 7
v LAST SY¥BQL = CLOSE 7

DESIGNATICNAL ?
UNKNOWN ?

MACRO (SAS)

MACROZ (EX!1TSV, = 2 # DIMENSION)

N
BCOLEAN ?
¥ STRING ?

FCRMAL 7

TYPE

APD

ARITHNETIC ?

AR

ISOLATE TYPE BITS
TYPE

BEG!N ADDRESS
MACROZ (SUBJ,
APD

- BEGIN ADDRESS)

MACRO (TASR/TAS!|/TASB/TASST/TASU)
MACRO (DECS)

BEGIN ADDRESS

MACRO2 (SuUBJ, ~ BEGIN ADDRESS)

MACRO (FAD)
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* TRANSLATOR PROCEDURES NR,

ACT PARJ:

ACT PAR4;

ACT PARS:

ACT PARS:
ACT PAR7:

AGT PARS:

ACT PAR9:

ACT PAR1(Q:

1

Y,

N,

N,

U,

Y

U,

N

U,
N,

13714
$ = MC[=1] !
6 = MC[=1; "

GOTOR (MC[=11)
SUBC (:SUBSCR) "
SUBC (:EVALON)
SUBC (:EXP RST)
M{B=1] = A "
A = 45
SUBC (!MACRD) "
[ MC(=11 "
s
IMASK
MA
MCl=1] "
1 1)
OR (MC([=11)
DIGIT LAST SYMBOL,
GOTO (:ACT PARSB)
SUBC (:UNS NUM)
S = LAST SYMBOL
s - 87 ' z i
§ = 99) Z "
GOTO (:ACT PAR7)
SUBC (31N NM LST) "
GOTO (:ACT PAR7)
SUBC (:NUM DSCR)
$ = 4 "
G = MC([=1]} "
GOTOR (MC([=1])
B + 1 n
SUBC (:START 1ISR)
SUBC (:8 EXPI301)
GOTO (:ACT PAR4)
S = LAST SYMBOL
S = 64, Z "
GOTO (:ACT PAR1OD)
SUBC (INXT SBL)
S = DIGIT LAST SYMBOL,
GOTO (:ACT PARG)
SUBC (:UNS NUM)
S = LAST SYMBOL

4 u + 0 4+ uw

A
A
A
A
F
GO
S

§ = 871 Z "
S = 989, 2z "
GOTO (3ACT PARS)

GOTO (:ACT FARY?)

B+ 1 "
SUBC (:START ISR)

SUBC (:AR 8L EXP)

GOTO (:ACT PAR4)

S » 65, Z "

GOTO (:ACT PAR14)

SUBC (:NXT SBL)

S = DIGIT LAST SYMBOL,
GOTO (:ACT PARLY)

SUBC (:UNS NUM)

S = LAST SYMBOL

- 87) Z "

S
S 99, Z "

TYPE

SIMPLE IDENTIF;ER = FALSE

i

SUBSCRIPTED 7

TYPE

MACRO (EXITIS)
TYPE

BEGIN ADDRESS
SIMPLE IDENTIFIER = FALSE

Z

LAST SYMBQL =B COMMA ?

v LAST $YMBOL =z CLOSE 9%
iN NAFNE LIST ?

TYPE = AR

SIMPLE IDENTIFIER = FALSE

RESERVE WORD FOR TYPE

LAST SYMBCOL = pLUS ?

LAST SYMBOL = COMMA ?
v LLAST SYMBOL = CLOSE 2

RESERVE WORD FOR TYPE

LAST SYMBOL =2 MINUS 7

LAST SYMBOL =2 COMMA ?
v LLAST SYMBOL =z CLOSE %

246
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Yy S =2 SMALL, 2 " a SVMALL ?
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" TRANSLATOR PRCCEDURES NR,

ACT PAR11:

ACT PAR1D:
ACT PARL3:

ACT PAR14:

AQT PARLS:

ACT PAR16:

START IS8Ry

NUM DSCR:

N,

Us
U,
Y

N,
Ny

Y
Y
Y

Yo

GOTO (:1ACT PARL1)
A = 13
Lua (20)

14 CONTINUED

A + VALUE OF CONSTANTI[1]

GOTO (:ACT PAR6[11])

B8 + i

SUBC (:START I8R)
SUBC (AR CS8T)
SUBG (INXT PRIM)
SUBC (:NXT FCTR)
A = 1

SUBC (:MACRO)
SUBC (:RST OF ABE)
GOTO (:ACT PAR4)
8 » 1

SUBC (:START iSR)
SUBC (:TERM)

GOTO (:ACT PARL12)
§ « 115, p

S = 1171 E

GOTO (:ACT PAR1G)
MC = S

SUBEC (:NXT &BL)

§ =~ 87, 2

S - 99, 2

GOTO ({(3ACT PARLS)
A = 6

LUA (20)
A+ MC{=1]
A = 116
S = 2
G = MC([=1]

GOTOR (MC{=1]))
SUBC (:START 1SR)
A = 89

$ = mlB=1)

SUBC (:MACROZ2)
SuB (:RST OF BE)
A = 2

GOTO (:ACT PAR4)
B + i

SUBC (:START
SUBC (!EXP)
GOTO (:ACT PAR4)

ISR)

YEND® ACT PAR

S Mie=51, 2

A = 102

SUBC (:MACROD2)
M{B=5] = S

A= 35

GOTO (:MACRO)

8

= SmAaLL, 2
7

S
A =
JumMe (3)

H

RESERVE WORD FOR TYPE

MACRO (NEG)

RESERVE WORD FOR TYPE

LAST SYMBCL % TRUE
a LAST SYMBOL § FALSE 7

N 8 LAST SYMBOL

LAST SYMBOL = COMMA 7
v LAST SYMBOL = CLOSE %

N
TYPE & BO
SIMPLE IRENTIF|ER = FALSE

MACROZ (TBC, N)
TYPE = 80

RESERVE WORD FOR TYPE

191 INSTRUCTICNS

FUTURE 2 0§ ?

MACROZ (JU, FUTYRE)
FUTURE

MACRO (ENTR|S)

6 INSTRYCTIONS

svalL ?

248
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1

" TRANSLATOR PROCEDURES NR, 14/15

PRCs OP:

PRCS OP(6]:

NON ASBL:

LINE;

LINELS

STATMNT ¢

N,
A\

Y
N,

Y
Y
Ys

Ny

U
U,
Y
Yo

Yo

REAL NUMBER, Z
5
4, Z

LUA (20)

» P Ww

249

REAL NUMBER ?

(CONDITION NO)

A + VALUE OF CONSTANTI[1}

A + ADRS OF CsT
GOTOR (MC[=1])

MC = 8

A a 0

MC =2 A

S = LAST SYMBOL

S - %8, 2

JUMP (11)

SUBC (INXT SBL)
SUBC (:AR|ITHEXP)

A = 1

M[B=1] ¢ A

S = LAST SYMBOL

S = 87, 2

A = 0

SUBC (:MACRO)

GOTO (:PRCS OP[6])
A 3 361

SUBC (:REQ CLOSE([1l])
S = M[{B=2}

SUBC (:LST LTH)

A = MCl{=1]), 2Z

A = 363

SUBC (:ERRORM)
A = MS({=2]

GOTO (:MCR RET)
RUa (20)

A= 14,.-p

A - 15, E

A tar 15

A = 3,P

GOoTO (MC(=-11])

A 2 LNC

A =« LAST LNC, 2
A 3 = WANTED, P
GOTOR (MC[=1])
MC = 8

S = LNG

LAST LNC = S

A z 147

6oTo (:MCR RET)

S = i
Jump (1)

10 INSTRUCTIONS

N
CCUNT = 0

LAST SYMBGL = OPEN ?

COUNT ® COUNT + 1§

LAST SYMBCL = COMMA ?

MACRO (STACK)

REQUIRE CLOSE AS LAST SYMBOL
N

LiST LENGTH 3 COUNT ?

MACRO (OPERATOR MAGRO (N))
24 INSTRUCTIONS

RANK

RANK;# 1% 7

~ RANK = RANK 2 16 & 16 > 3 ?

6 INSTRUCTIQNS

LNC = LAST LNC 2
v = YANTED ?

LAST LNGC ‘s LNC

MACROZ2 (LNC, LNC)
© INSTRUCT ONS

IFSTATEMENT FORBIDDEN g FALSE
2 INSTRUCTIONS
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" TRANSLATOR PROCEDURES NR. 15 CONTINUED

UNC STAT:

STAT:

STAT[6]:

GOTC STAT:

Ny

Yo
Y,

N»
Ny
Ys

Yo
A

Uy
No»

Y
Ye

Us
Yo
Ye

Nos

Mo
N,

S = 0 n
IFSTAT FRB = S "

S = LINE COUNTER

LNGC = S "
$ = LETTER LAST sSYMBOL,
JUMP (10)

suBC (:1DF)

SUBC (:DESINAL) "
SUBC (:L.AB DEC)

GOTO (iSTAT)

SUBC (:LINE)

SUBC (:SUBSCR) "
A 3 LAST svymMmBOL

A - 92' z "
GOTO (:ASN STAT)

GOTO (:PR STAT)

S = DIGIT LAST SYMBOL,
JUMP (6) .

SUBC (:UNS NUM)

SUBC (SIN NM LST) "
S = INT LAB

GOTO (:STAT[6])

A = 364

GOTO (:ERRORM)

SUBC (:LINE)

S = LAST SYMBOL

S w» 81‘ Y4 1"
GOTO (:GO0TO STAT)

S = 104, 2z "
JuMp (5)

SuUBC C(INXT 8§8L)

SUBC (:DECL LS) "
SUBC (:BLOCK)

SUBC (ICMP TL)

GOTO (:NXT SBL)

§ - 94, 2 "
JUMP  (4)

S = IFSTAT FRB, 2 "
A = 365

‘'Sysc (:ERRORM)

GOTO (:1F STAT)

S - 82, 2 o
SUBC (FOR STAT)

S = LAST SYM3OL

S - 96, 2 "
GOTOR (MC[=11)

A = 366

GOTO (:ERRORM) "

SUBC (SMXT SBL)

S = LETTER LAST SYMBOL,
SUBC (:DES EXP)

JUMP (6)

suBc (31DF)

SUBC (:SUBS VAR)

SUBC (:L0C LAB) "

IFSTATEMENT FCRBI!DDEN = TRUE
2 INSTRUCTIONS

LNC = LINE COUNTER
I4

DESIGNATIONAL 2

SUBSCRIPTED ?

v LAST SYMBOL = COLONEQUAL ?

IN NAME L1ST ?

LAST SYMBCL =2 GOTO ?

LAST SYMBQL = BEGIN ?

DECLARATOR LAST SYMBOL ?

LAST SYMBOL = IF ?

IFSTATEMENT FORBIDDEN 2

LAST SYMBCL = FOR ?

LAST SYMBOL = E|LSE ?

46 INSTRUCTIONS

z

LCCAL LABEL ?

250
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" TRANSLATOR

CMP TL3CMB
CMP TL3IMIN
cMP TL3?
cHMp TL:

:
13

IF STAT:

FOR STAT:

1

PROCEDURES NR, 15/16

Y
Y
N,
Ny

SUBC (ITEST FC)
A= 102

SUBC (:DS NAME)
A=z 74

GOTO (:MACRO)

A 2 802
SUBC(:ERRORM)

SUBC (¢STATMNT)
§ = LAST sSYMBOL

'S - 91, 2

SUBC (:NXT SBL)
GOTO (:CMP TL)
S -~ 105, 2
GOTOR (MC{=1))
A 3 367

SUBC ({ERRORM)
A 3 (STATMNT

251

MACROZ (Ju, N)

MACRO (vua)
12 INSTRUCTIONS

LAST SYMBOL 3 SEM!COLON ?

LAST SYMBOL =3 END ?

SUBC (:SK!P RST OF 8TAT)

GOTO (:CMP TLI1D)

SUBC (:IFCLAUSE)
MC &2 8

SUBC (INXT SBL)
A = 368

SUBC (:ERRORM)

$ = LINE COUNTER
MC & 8

SUBC (IUNC STAT)
§ = MC[=1)

LAST LNC = §
SUBC (IFUTURE)

S 2 LLINE COUNTER
MC = 8

SUBC ({STATMNT)
S 13 MC[=1)

LAST LNC = 8

Az MC[wl]

GOTO (:SUBSTT)

G s LINE COYUNTER

MC = F
$ = 0
L0 s 8

SUBC (INXT S3L)
SuUBC (:FOR LST)
A 3 102

S = 0

SUBC (3MACRO2)
M[B=2] 8 8§

A= L0, 2

SUBC (:SUBSTT)
S » LAST SYMBOL
S = 861 Z

SUBC (INXT 88BL)
A z 369

SUBC (:ERRORM)
A = 8192

14 INSTRUCT | ONS

FUTUREYL

SAVE .LINE COUNTER
LAST LNC s SAVED LINE COUNTER
SAVE L INE COUNTER

LAST LNGC = SAVED LINE COUNTER
FUTUREL OR FUTUREZ

18 INSTRUCTIONS

SAVE LINE COUNTER

L0 = 0

FUTURE = §
MACROZ (JU, FUTURE)
FUTURE

LAST SYMBOL ® DO ?
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" TRANSLATOR PROCEDURES NR,

STORE PR:

STORE MCR3

TAKE MCR:

1

Uy
N»
N,

N,
Yo

Ny

Y
Ny

Ny

SUBC (:iNCR STS)
A = 1

FOR CNT ¢ A k
SUBC (:STATMNT)

A s -~ 8192

SUBC (:INCR STS)
A = 1

FOR CNT = A "
S = MC[=1]

§ = LNCa z "
LNC = 8 "
SUBE (:LINEYL)
SUBC (:§TATUS)
Az 104

SUBC (:MACRO2) "
A = pMCl=4) "
GOoTO (:supsTT)

S 3 CNTLD VAR "
SUBC (:SUBSCR) *
A = 108

szul’z H
GOTO (:MACRD2Z)
SUBC (:FORMAL)
GOTOR (MC[=1])

A = 100 "
GOTO (:MACROZ) ™

S = CNTLD VAR "
SUBC (:SUBSCR) "
JumMp (8)

SUBC (:FORMAL)
A = 34 "
A tupY ]

A & 29 i
SUBC (:MACRO)

A = 110

S = 2

GOTO (:MACRO2)
SUBE (:FORMAL)Y "
A s 101 "
A vav f

A+ 94 "
GOTO (:MACRO2) "

S = CNTLD VAR "
SUBC (:SUBSCR) "
GOTO (3AR NAME)
A= 3108
S = = L1
GOTO (:MACROZ) "

t

252

16 CONTINUED

FCRCOLNT = FORCOUNT .+ 4

FCRCOLNT 3 FORCOUNT = 9§

LNC = SAVED LINE COUNTER ?
ELSE LNC 3 SAVED LINE COUNTER

MACROZ (1uu, STATUS)

FUTURE
35 INSTRUCTIONS

CCNTRCLLED VAR ABLE
SUBSCRIPTED 7

MACROZ (5UBy, - L2) -
FCRMAL 7

MACROZ (DOS2,
9 INSTRUCTIONS

CONTROLLED VARIABLE)
CCNTRCLLED VAR ABLE
SUBSCRIPTED ?

FCRMAL 7
MACRO (STFsSU)

MACRO (STSR/8TS1)

MACROZ (DECB, 2)

FORMAL ?

MACROZ (DOS3, CONTROLLED VARIABLE)
MACROZ (STR/ST!, CONTROLLED VAR!ABLE)

16 INSTRUCTIONS
CCNTRCLLED VAR|ABLE
SUBSCRIPTED ?

MACROZ (SuBdJ,
6 INSTRUCTIONS

= L)
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" TRANSLATOR PROCEDURES NR, 17

FOR (ST

FOR LSTQ:

FOR LSTL:

N,

Yo
Y,

N,

Yo

Ny

'BEGIN' FOR LSTQ,

FOR LST1,

S = LETTER LAST sYMBoL, 2

A = 375

GOTO (:ERRORM)
SUBC (110DF)

CNTLD VAR a3 S "
SUBC (:NON AR) "
A = 370

SUBC (:ERRORM)
SUBC (iSUBSCR) "
GOTO (:FOR LSTO)
A = 102

s - o 1
SUBC (:MACRO2) *
LI = S "
SUBC (SORD CNT)
L4 = s ”
S = CNTLD VAR "
SuBcC (:ADR DSCR)
A = 127

S 3 =« DIMENS!ION
LUS (1)

S + 1

SuBC (!MACRO2) »
SUBC (:ORD CNT)
Ll - (3 "
A = 108

S =2 = L4

SUBC (:!MACRO2)
S = CNTLD VAR "
SUBC (:FORMAL) ¢
A Y 49 #
A st 1

A+ 47 "
SUBC (:MACRO)
SUBC (:ORD CNT)
L2 8 8 ’ "
A 3 108

§ 2z » L4

SUBC (:tMACRO2) ¢
Az 46

SUBC (:MACRO) "
A= L3I

SUBGC (:8SUBSTT)
JyuMp (3)

sSuB¢ (SFUNCTN) "
A =z 371

SUBC (:ERRORM)

$ = LAST SYMBOL
S = 92, Z "
A = 372

SUBC (SERRORM)
SUBC (:0RD CNT)
L3 = s H
A= 87

S = 0

SUBE (IMACRO2) ¢

CCNTRCLLED VAR|ABLE
NONAR | TRMET (C ?

CCNTRCLLED VAR ABLE

L3 =0

MACROZ (Ju, L3)

L2

L4 = CRDER COUNTER

CCNTRCLLED VARIABLE

MACROZ (EXiITSV, 1 =

L1 = CRDER COUNTER

MACROE (SUBJYs» =~ L4)
CONTRCLLED VARIABLE
FCRMAL ?

MACRO (TSCvy)

MACRO (TRSCY/T|I8CV)

L2 = GRDER COUNTER

MACROZ (8UBy, - L4)

MACRO (FADCY)

FUNCTION 7

FOR LST2,

253

FOR 873,

SUBSCRIPTED ?

2 & DIMENS|ON)

LAST SYMBOL 3 COLONEQUAL ?

L3 =z CRDER COUNTER

MACROZ (TSiC. 0)

FOR LST4
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SUBC (:STATUS)



100470 -

1

" TRANSLATOR PRCCEDURES NR. 17 CONTINUED

FOR LST2:

FOR LSTJ:

N,

N»

Y

A=z 96

SUBC (:MACRO2)
SUBC (:ORD CNT)
L4 = S

SUBC (!STORE PR)
SUBC (!NXT SBL)
SUBC (:ARITHEXP)
$ = LAST SYMBOL
S - 87, z

S - 8602
GOTO (:FOR LST2)
SUBC (:STORE MCR)
A = 102

S = |0

SUBC (:MACROZ2)
L) = 8

Az .3

SuUBC (:SUBSTT)
GOTO (:FOR LST4)
S + 1, z
GOTO (:POR LST3I)
SUBC (:STORE MCR)
SUBC (INXT SBL)
SuUBC (:BOOLEXP)

A = 107

S = L0 /
SUBC (!MACRO2) f
L0 = S l
A= L3 ; T
S = L4

SUBC (:1SUBST2)
GOTO (:FOR LST¢)
S - 25, 2Z

A =2 374

SUBC (:ERRORM)
GOTO (:FOR LSTY)
A = 102

SUBC (IMACRO2)
L5 = 8

SUBC (:ORD CNT)
L4 8 8§

CMPLTD B8 « §
SUBC (INXT $8L)
SUBC (:AR!ITHEXP)
SUBC (!ORD C€NT)
S = L4

S« 4, P

S = CMPLTD, P
CMPL, 8T = §

4 = 80
SUBC (:IMACRO)
A=z 3

SUBEC (:SUBSTT)
SUBC (:STOREZ PR)
SUBC (:TAKE MCR)
A=z 0

SUBC (:MACRO)

§ = CMPL ST, P

"

MACROZ (SSTI, STATUS)

L4 = CRDER COUNTER

LAST SYMBCL = COMMA ?
v LAST SYMBOL = DO ?

MACROZ (Jy, LO)

Lo

LAST SYMBCL = WwHILE ?

MACROZ (Y€OJU, L0)
Lo '

LAST SYMBCL = STEP ?

MACROZ (JuU, LB)

»L5

L4 = CRDER COUNTER
CCMPLICATED ® FALSE

ORDER COUNTER > L4 ¢+ ¢ 7
v CCMPLICATED ?
CCHMPLEX STEP ELEMENT

MACRO (EXIT)

MACRO (8TACK)
CCHMPLEX STEP ELEMENT %

255
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Y, A = 108
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" TRANSLATOR PROCEDURES NR,

FOR L.ST4;

SW DEC:

1

Y,
Ny
N,

N,
Yo

Y,
Yo
N,
N

U,
Y

N

17718

- L4
111
L4
UuBC (:MACRO2)
2
UBC (IMACRO)
L5
SUBC (:SUBSTT)
SUBC (:STORE MCR)
S = CNTLD VAR
SuBC (:SUBSCR)
SUBC (SFORMAL)
SUBC (3ITAKE MCR)
A = 0
SuBC (:MACRO)
S = LAST SYMBOL
S - 84, 2
SUBC (INXT SBL)
SUBC (¢ AR!THEXP)
A = 373
SUBC (:ERRORM)
A s 54
SUBC (IMACRO)
= CMPL ST, P
108
- L4
111
L4
¢ (IMACROZ2)

HoOBmH N u

POPOOP>YL

( $MACRO)
107
L0
C (:MACROZ2)
0 2 S
S = LAST SYMBOL
€ = 67. Z
GOTO (:FOR LST1)
GOTOR (MC[=1])

rmm»m»mm»m»

TEND' FOR (ST
'"BEGIN' SW DECO,
: SW DECS.

SUBC (INXT S8BL)

§ = LETTER LAST SYMBOL,

A = 381

GOTO ({ERRORM)
syt (:IDF)

SW IDF = §

SUBC (:LST LTH)
NBR OF 8W E = A
S = LAST syMBoOL
s ~ 92, 2

A = 380

GOTO (:ERRORM)
Sw LST 8 B

W
sy

"

"

DECI,
DEC6,

257
MACROZ (SUBJY, = L&)

MACROZ (DO, L4)

MACRO (ADD)

CCNTRCLLED VARIABLE
SUBSCRIPTED ?

v FCRMAL ?
MACRO (STACK)

LAST SYMBOL = UNTIL ?

MACRO (TESTi)
COMPLEX STEP ELEMENT 7
MACROZ2 (SUBJ, - L4)

MACROZ (DG, L4)

MACRO (TEST2)

MACRO2 (Y.COJU,
(]

.0)

LAST SYMBCL = COMMA ?
1858 INSTRUCTIONS

Sw DEC2,
SwWORDJ .,

$w DEC3, &V DEC4,
SWORD1, SWORD2

Z

SwiTCr IDENTIFIER
NUMBER OF Sw!ITCH ELEMENTS

LAST SYMBOL ® COLONEQUAL ?

SWORD L 18T



1

i

SV

SV

sV

SV

sV

SW

sV

00470 -

TRANSLATOR PROCEDURES NR,

CECO:

DEC1:

pECZ2:

DEC2[3):

CEC3:

CEC4:

CEC5:

U,
Y

U,

U,
Y

1

IN SW DEC = S
SUBC (¢NXT SBL)

$ 3 LETTER LAST syYMBoOL,

GOTO (:SW DEC3)
SuyBC (:1DF)
SUBC (:NON DES)
A = 376

SUBC (:ERRORM)
SUBC (3:SUBSCR)
GOTO (:SW DEC2)
MC = S

SUBC (IORD CNT)
S + SWORDO

A s MC[=1]

MC = 8

S = A

s5UBC (:SUBS VAR)
A = 80

SUBC (IMACRO)
GOTO (isW DECS)
SUBGC (:FORMAL)
A = SWORD1

JUMP (3)

SUBC (!DYNAMIC)
A = SWORD2

A + FUNC DIT

MC = A

SUBC (!ADDRSS)
M{B=1) + A
GOTO (3ISW DECS)

L

S = DIGIT LAST syMBOL,

GOTO (iSW DEC4)
SUBC (:1UNS NuMm)

SUBC (1IN NM LST)

A s 377
SUBC (SERRORM)
S = INT LaAB

GOTO (:SW DEC2{3}])

SUBC (3ORD CNT)
S + SWORDO

MC = S

SUBC (:DES EXP)
GOTO (:SW DECL)
S = SW LST

S + NBR OF SW £
B"‘ S'P

A = 378

SUBC (:ERRORM)
S s LAST SYMBOL

S - 87, 2
GOTO (:SW DECO)
S = SW LST

IN SW DEC a S

S +« NBR OF SV £
S =» B' P

A = 379

SUBC (:ERRORM)
S = S¥w IDF

18 CONTINUED

IN SWi

Z

NONDES

SUBSCR

M

SWORD

MACRO

FCRMAL

DYNAMI

SwQRD

IN NAW

INTEGE

SWORD

S%1TCR

LAST §

IN SWi

SWITCk

SWiTCH

258 -

TCH DECLARATION = TRUE

ITGNATIONAL ?

IPTED ?

(EXIT)

?

c?

E LiIST ?

R LABEL

L1ST CCUNT >
NUMBER CF SWITCH ELEMENTS ?

YMBCL = COMMA ?

TCH DECLARATION = FALSE

L1ST COUNT <
NUMBER OF SWITCH ELEMENTS ?

IDENTIFIER
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SUBC (:!MRK POS)
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" TRANSLATOR PROCEDURES NR, 18 CONTINUVED

A 128
S NBR OF S E
SUBC (:MACRD2) " MACROZ (CCDE,
SW CEC6H: S = 1 " NUMBER OF SWITCH ELEMENTS)
’ PLLUSS (IN SwW DEC) "' M M+ 1 '
Uy S = B, P "M SwWiITCH LIST COUNT ?
Y, B = SW LST
Y, GOTOR (MC{=~1))
A =z MS{=1]
S = A W PARAMETER INTC s
RUA(21)
U, A + 16, 2
Nj A = 6; Z
SUBC{ :MACRO3)
GOTO (:SW DECS6)
SWORDO GOTO (:M{0])
SWORD1: DOS (M0[=~2561])
SWORD2: A = 1M{0]) " 90 INSTRUCTIONS

u on

>

'END' SW DEC

ARR DEC: S = LINE CQUNTER
LHC = S " LNC = LINE COUNTER
SUBC (:LINE)
SUBC (INXT S8L)
suBC (:1DF)
MC = § " N
S = 1
MC = 8 " CCUNT & 1
ARR DEC([8]): S = LAST SyYMBOL
U, 8 = 87, 2z * LAST SYMBCL = COMMA ?
Y, SUBC (INXT $8BL)
Ys SUBC (:1DF)
Yy S = i
Yy M{B=sl] +« S " CCUNT 3 COUNT « 3
¥, GOTO (:ARR DEC(8)])
$ = 100, 2 " LAST SYMBOL = sya ?
Y, IN AR DEC = § “ IN ARRAY DECLARATION = TRUE
Y; SUBC (¢{BND PR LST)
A = 382
Y, IN AR DEC = A " IN ARRAY DECLARATION & FALSE
Ns SUBC (:!ERRORM)
A z 122
s = MC[~1] " CCUNT
SUBC (3IMACRG?2) " MACROZ (TNA, COUNT)
§ = M[B~1] " N
SUBC (:LST LTH)
S = A
A = 121
SUBC (:MACR02) " MACROZ (TDaA, DIMENSION)
A = 123
S 3 MCI=1) " N
SUBC (!MACRD2) " MACROZ (TAA; N)
A =z ARR DEC M(CR
A+ 66
SUBC (:MACRO) " MACRO (ARR DECLA MACRO)
S = LAST SYMBOL *
U, S -~ 87, Z " LAST SYMBOL = COMMA ?

.
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Y; GOTO (:ARR DEC)
GOTOR (MC([=11) " 39 INSTRUCTIONS
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" TRANSLATOR PROCEDURES NR, 19

BND PR LsT: SUBC (:INXT SBL)
SUBC (:ARITHEXP)
A = 0
SUBC (:MACRO) " MACRO (STACK)
S = LAST SyYMaoL
U, § = 990, z " LAST SYMBGL = COLON ?
Y, SUBC (INXT SBL)
Y, SUBC (:ARITHEXP)

Yy A = 0
Y, SUBC (:MACRO) " MACRO (STACK)
N, A = 383

Ny, SUBC (IERRORM)
S = LAST SYMBOL

U, S = 87, 2 " LAST SYMBOL = COMMA ?
Y, GOTO (:BND PR LST)
A = 384 " REQUIRE BUS AS LAST SYMBOL
GOTO (:REQ BUS) v 47 INSTRUCT!ONS
PR pDEC: fBEGIN' PR DECO, PR DEC1, PR DEC2, PR DEC3,

PR DEC4, PR DECS5, PR DECé

SUBC (:INXT 8BL)

SUBC (:1DF)

MC =2 8§ "N

SUBC (:SKP PR L)

SUBC (:SKP VA L)

SUBC (:SKp 8P L 1)

S = M(B=1] "N

SUBC (:IN L IBR) "IN LIBRARY ?
N, SUBC (:MRK POS)

S = M[B=1] voN

SUBC (:IN CODE) "IN COLE ?
Yy B = 1
Y, GOTQO (:TRL CD)

SUBC (:FUNCTN) " FLNCTION 2
Y, SUBC (:SET IN DEC)

SUBC (:ENTR BLK)

SUBC (:DISP LVL)

Az 114
SUBC (:MACRO2) " MAGCROZ (DPTR,; DISPLAY LEVEL)
SUBC (:TP QOF DSP)
A = 115
SUBC (:MACRO2) " MACROZ (INCRB, TOP OF DISPLAY)
S = M[B=1) v N
SUBC (:LST 1.TH)
COUNT = A
GOTO (:PR DECI)
PR DECO: SUBC (INXT F 1)

MC = S " F = NEXT FORMAL IDENTIFIER
SUBC (:IN vA Li) "IN VALUE LIST %

Ny, GOTO (:PR DECY)
SUBC (:SUBSCR) " SUBSCRIPTED ?

Y, A s 58 " MACRO (CEN)

Y, GOTO (3:PR DEC2)
SUBC (:DESINAL) " DESIGNATIONAL 7

Y, A = 87 ¥ MACRO (GLV)

N, A + B3 " MACRO (GCRV/CIV/CBV/CSTVY)

GOTO (:PR DEC2)
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" TRANSLATOR

PR CEC1:

PR DEC2:

PR DEC3:

PR DEC4:

PR DECS:

PR DECOH:

Y
Ny

N,

Yo
N

Ns
No

Y,
Y

Ny
Ns
N

PROCEDURES NR, 19 CONTINUED

SUBC (:ASS TO)

Az 59

A = B8

SUBC (IMACRO)
$ .8 MC[=1]

REPE (:PR DECO)
SUBC (:DIsP LVL)
A 3 1416

SUBC (:IMACRO2)
SUBC (:LQC SPC)
A = 1417

SUBC (:!MACRD2)
SUBC (:LAB LST)
S = M[B=1)

SUBC (:LST .LTH)
COUNT =3 A

GOTO (:PR DECS)
SUBC (:NXT F 1)
SUBC (:IN VA L1)
SUBC (:SUBSCR)
GOTO (:PR DECS)
M = 8

SYBC (:INTEGER)
A = 123

SUBGC (IMACROQ?2)
A= 61

A a 60

SUBG (:MACROD)

S = MCl=1]

REPE (PR DEC4)
LAST LNC = = §

§ = M{B=]1)

F = 1458

SUBC (:SAVE LNC)
S = LAST SYMBOL
S = 104, 2

SUBC (:!STATMNT)
JUMP (5)

SUBC (INXT 8BL)
SUBC (:DECL LS)
SuUBC (:DEC LST)
SUBC (:CMP TL)
SUBC (3INXT S8BL)
§ = M{B~1) -
SUBC (:NON
GOTO
suBcC
SUBC
SuBc
sSU8BC
GOTO
SUBC
SUBC
SUBC
A =
SUBC (:MACRD)
§ 8 MC[w1]

F = 146

FCT)
(:PR DECG)
($SET
(iLOoC POS)
(LARMETIC)
(AR NAME)
(:PR DECSH)
(:BOOLEAN)
(3Bl NAME)
(:8T NAME)
70

IN BEC)

"

263

ASSIGNKED TO F ?
MACRO (CLPN)
MACRO (CEN)

F

MACROZ (TDbL, DISPLAY LEVEL)

MACROZ (ENTRPB, LOCAL SPACE)

N

F a NEXT FORMAL
IN VALUE LIST ?
~ SUBSCRIPTED 2

IDENTIFIER

F
INTEGER 7

MACROZ2 (Taa, F)

MACRO (TlAvV)
MACRO (TAV)

F

MAKE LAST LNC % LINE COUNTER
N

MACRO2 (SLNC, N)

LAST SYMBOL = BEGIN 7
DECLARATOR LAST SYMBOL ?

N
NONFUNCTION ?

ARITHMETLE 2

BOOLEAN ?

MACRO (L,08)
N
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SUBC (:SAVE LNC) " MACROZ (RLNC,» N)
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" TRANSLATOR PROCEDURES NR 19/20

SUBC(IUSE GST)
Yy A = 72
N, A = 71
SUBC (:MACRO)
GOTO (IEXIT BLK)
TEND' PR DEC
SAVE LNC: A = WANTED, P
Y, SUBC (!FUNCTN)
N, GOTOR (MC[=1]))
A = [
§ =~ 2
GOTQ ($IMACRO2)

BLOCK: SUBC (:ENTR BLK)
SUBC (:DISP LVL)
A = 112
SUBC (IMACRD2)
SUBC (:LOC sPC)
A = 113
SUBC (:1MACRO2)
SUBC (:LAB LST)
S 3 BASE
SUBC(MS[21)
SUBC (:CMP TL)
SUBC (!USE CsT)
SUBC (:DISP LVL)
Y, A = 126
N, A 2 125
SUBC (:MACRO2)
GOTO (SEXIT BLK)
DEC LLST3cM8: S = :BASEQ
BASE = §

SUBC(:DEC LST)
S = LAST sSyYMBOL
S = 105» 4

A = 803
SUBC(sERRORM)
GOTOQR(MC[=11)

N,
Ny

DEC
DEC

LST&:
LST: 'BEGIN' DEC LSTO,
F = 0

MC = F

S = CMODE

S 'a'=» 8, Z

SUBC(: INSPECT DECL)
S a TP DEC LS, Z
SUBC (:8SKp TP DEC)
GOTO (:DEC L.STZ2)

S = ARR DEC LS, 2

DEC LSTQ:
Y

Y
Yo

N, GOTO (:iDEC LST1)
A a M[B=1), Z

Ny M{B=1) & §

N,

SUBC (:8UBSTT)
A = i

265

USE OF COUNTER STACK 7
MACRO (EXITRC)
MACRO (EX{TR)
101 'ASTRUCTICHS

WANTEE ?
A FUNCTION ?

LCCAL POSITION
6 INSTRUCT I ONS

MACROZ2 (TBL, DISPLAY LEVEL)

MACROZ (ENTRB,; LOCAL SPACE)

SuUBC(:DEC LsT3) OR
SUBC(:DEC LSTICMB)

JUSE OF COUNTER STACK %

MACROZ (EXI1TC, DISPLAY LEVEL)
MACROZ (EX1TB, DISPLAY LEVEL)
21 INSTRUCTIONS

TEIS PART TC BE CARRIED OUT
ONLY CNCE FOR THE WHOLE PROGRAM

“) LAST SYMBOL 3 END?

M)

"

DEC LST1,

M)

8 INSTRUCTIQONS

DEC LgT2

FUTURE = ARR DEC = 0

IF TEBTING OF L IBRARY PROCEDURES

"IVERIFY PROCEDURE DECLARATOR

TYPE DECLARATOR LAST SvMBOL 2

ARR DECLARATOR LAST sSYMBOL ?

FUTURE = § ?
FUTURE = 0
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M[{B=2] = A " ARR DEC = 1
SUBC (:ARR DEC)
GOTO (:DEC LST2)

DEC LST1: S = M[B=1), Z W FUTURE = Q ?
Ys A = 102
Y, SUBC (3MACRD2) " MACROZ2 (Jy, FUTURE)
Yy M[B=l) = § " FUTURE
S = LAST SYMBOL
U, 8 = 113, 2z “ LAST SYMBOL =3 SWITCH ?

Y, SuBC (:SW DEC)
N, SUBC (i1PR DEC)
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" TRANSLATOR PROCEDURES NR, 20 CONTiNUED

DEC LST2: S = LAST SYMBOL
U, S -~ %1, z2 " LAST SYMBOL = SEMICOLON ?
Y, SUBC (:NXT 8BL) ‘
No» A = 385
N, SUBC (:ERRORM)
SUBC (:DECL LS) * DECLARATOR LAST SYMBOL 7
Y, GOTO (:DEC LSTO)
A = MC[=1], Z " PUTURE = 0 7
N, SUBC (:SUBSTT)
A = MCl=1], 2Z * ARR DEC = 0 ?
Y, GOTOR (MC[=11])
SuUBC (:DISP LVL)
A = 124 " MACROZ (SwP, DISPLAY LEVEL)
GOTO (:MACRO2) " 39 INSTRUCTIONS

'END' DEC LST
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INSPECT

F & TEXT ARRAY POINTE
MC = F -

SUBC{INXT SBL)

S & LETTER LAST SYMBOL,
GOTO(:ENDY1)
SUBC(:1DF)
MC = S
SUBC (s NAME
A = 805
SUBC(:ERRORM)

8§ 8 M[{B~1]

S 8 MS[{=1)

S "4 32767

MULS(4)

S +« WORD COUNT

S » CAT END

S = END OF CATALOGUE, P
A = 809

SUBC (:ERRQRM)
GOTO(:ENDD)

G » END OF CATALOGUE
A8 3

IN LIBRARY)

. ‘NBR OF ROUTINES + A

LOOP:

A + WORD COUNT
M[{B) = A

- 8; 2
o({:L00P)
A e M{B-1]
$ 5 MA
S &
S 14°
MG = S
§ 8 MA[=1]

§ t#r 32767
5"1!2

M{B) = 8

S « LOCAL NUMBER
Me{=-1] = 8

=32767
NBR OF ROUTINES

“)
")

Z

"

|l)
ll)
1l)
l')
",
II)
")
ﬂ)
ll)
H)
I',

tl)
Il)

- i 268
pECL : "BEG:N' LOOP, LOOPL, PROC END, ENDO, END1
SUBC(:DISP LVvL) “ |F DISPLAY LEVEL>1 THEN
§ = 1, 2 " INSPECT DECL NOT
GOTOR(MC[=1]) " APPROPRIATE
s 8 CHARACTER
_RUS(19)
S = 25, P " PROCEDURE DECLARAT!ON?
5-15,5
A 3z 804 ") IF NC PRCCEDURE REPORT THIS FACT
GOTO({ tERRORM) ") AND LEAVE INSPECT DECL
S & LLAST SYMBOL
MC = S "y
F = STOCK1 ")
MC = F 1) RELEVANT INTERNAL STATE

FOR NXT 88BL

N

REPORT NAME ALREADY USED

IN LLBRARY

N

FCRMAL COUNT + 1

4% FORMAL COUNT + 4 4+ WORD COUNT

BPACE ENOUGH?

JUST READ

PROCEDURE IDENTIFIER
INTO

CATALOGUE

By CCPYING FROM

BOTTCM OF NAMELIST
N OF PROC IDENTIFER

CHAR&D19 OUT OF NAMEL!ST
+ NUNBER OF ROUT!NES
INTO CATALOGUE

'222 000 004"
INTO CATALOGU

+ FORMAL COUNT
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A = 7
Y, GOTO(:PROC END)
LOOP1: § & -1
6 =1 ") SIMULATE LETTERS
MG{=11 = § ") '
S = MA[-2]), P
A = 1 ") SKIP LETTERS
N, JUMP(=3) ")
S "#'< DIBMING
MG{~-2] = 8 " CRARACTER OF FORMAL
S » )
MG[=-3]) = §
G = 2
A = 1
$ n ]
M(’] - s; y 4
N, GOTO(:L.00P1)
PROC END: $§ e " FILL ZERO IN AT END OF PROCEDURE
MG(-2) =-8 :
6 = 3
END OF CATALOGUE 3 6 .
ENDO: B = 1 " THROW AWAY N OF PROC IDENTIFIER
END1: ) F & MC[=2) .
‘ TEXT ARRAY POINTER = F
F s MC[=2)
STOCKL = F
S 8 MC[=-1)
LAST SYMBOL = § ,
GOTOR(MC[=1]) . " B& INSTRUCTONS

"END' INSPECT DECL .
'§KIpY 25 . "RESERVE SAME SPACE IN COMPILER
"PART : :
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LAB LST:

Yo

LAB LST[411:
Yy
Y

No»
N

No
PROGRAM3:

PROGRAM:

PROGRAM[2}: Y

PROGRAMICMS : U,
N,
N,
U,

N,

SUBC(INBR LL)

S = 6, z "
GOTOR (MC[=11)

Mg = s "
LuUs (1)

A = 110

SUBC (I1MACRO2) "
SuUBC (:DIspP LvL)

A = 120
SUBC (:MACRO2) "
$ = 0 "

SUBC (INEXT LL) "
SUBC (:Sup LOC) "
GOTO (:LAB LsTI11))

A = 1

M(B=i) =« A, 2Z "
A = 119 "
A = 1418 "
MC = s "
SUBC (:MACR02)

S 8 MC(=1) - "
GOTO (:LAB LST(i1])
GOTOR (MC[-11]) "

A = LETTER LAST sYMBOL
SUBC (:1DF)

A = LAST SYMBOL
A - 90, Z

syBC (:LAB DEC)
GOTO (:PROGRAM)
A =z DIGIT LAST SYMBOL,
SUBC (fUNS NUM)

SUBC (:IN NM LST) "
S = INT LAB

GOTO (:PROGRAMI2])
JUMP(3)
s ~ 104, Z

A = 801

SUBC(:ERRORM)

S s LAST SYMBOL

§ = 104: Z "
SUBC (:NXT SBL)

JUMP (=3)

SuUBC (:DECL LS) "

NUMBER OF LOCAL L ABELS s 0 ?

CCUNT
MACROZ (DECSE,

MACROZ (LAD,
N =z 0
N = NEXT LOCAL LABEL
SUPER LOCAL ?

CCUNT = 1 ? _
MACROZ (LAST, N)
MACROZ (NIL, N)
N
N

23 INSTRUCTIONS

LAST §YMBCL = COLON ?

4

IN NANME LIST ?

LAST SYMBCL = BEGIN ?

DECLARATOR LAST SYMBOL 1?7

2 # COUNT)

DisSPLAY LEVEL)

270
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" TRANSLATOR

PROGRAMICM2 !

LAB DEC:

1

PROCEDURES NR,

Yo

N,

suBC (:BLOCK)
S =BASE
suBc(mMs[11])

A = 82
GOTO(:MACRO)

SUBC( !NXT §BL)

SUBC(:DECL LS)

SUBC{:ENTR BLK)
GOTO(:PRDEC)

LAST LNC = =« §
SUBC (!SUBSCR)
A = 388

SUBC (:ERRORM)
SUBC (:SUBRS VAR)
SUBC (sMRK POS)
S = LAST sYMBOL
S = 90, 2z

GOTO (3INXT SBL)
A = 389

GOTO (:ERRORM)

20 CONTINUED

271

") GO ACCGRDING TO BASE TO
"y CMP TLY OR Civp TL3ICM8

" @25 INSTRUGTIONS

") THE SYSTEM KNOWS

") THAT THME PROGRAM

") 1S CCRRECT AND IS A PROCEDURE
") DECLARATION EMBRACED BY

") BEG.LDM END END

v MAKE LAST LNC % LINE COUNTER
" SUBSCRIPTED ?

" LAST SYMBCL = COLON ?

" 11 INSTRUCTIONS
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" MACRO PROCESSOR PRNOCEDURES NR, 2%

SUBSTT: $ = A, P ") PAR 2 07
N, § = - A "y
MC = 5 "STACK ABS(PAR)
S -~ 511, P
SUBC{:0RDCNT)
Y, 8§ & 267 "PAR IN 18 BITS
N, S =5 268 "PAR 1IN Y BITS
SUBC(BTSTRMY9)
S & MC[=1])
Y, GOTO{:BTSTRM18) YPAR
GOTO(BTSTRMY) "PAR
suBsT2! MC = A, P
Ny M{B=1i] = = A * ASSURE PARAMETER204=(<=0)
A = 260

SUBC(:RUNVA)
S = Mc[-i}

GOTO(:BTSTRM18) " 6 INSTRUCTIONS
ORD CNT: A = 75
SUBC (!MACRO) " MACRO (EMPTY)
S = INSTR CNTR
GOTOR (MC{=11) " 4 |INSTRUCTIQNS
MACRO
MACRO2: 'BEGIN' STATEO, STATELl, STATEZ2, STATE3, END, 8TACK
NBR = A " MACROAUMBER
’ JUMP (4)
MACRO3J Y, A =z 287 " DETERVINE MACRONUMBER
N, A = 258 " ACCCRLING TC CONDITION
N8R = A
A = 128 " MACROWORD MUST BECOME ¢ODE
A + BEGIN OF MCR LIST
A = MA
MCR = A
MACRO4 PAR =2 S
G = NBR
S = STATE
JUMP (S) " Sy |TCr ACCORDING TO STATE

GOTO (:STATED)
GOTO (:!STATEL)
GOTO (:STATE?)
STATEJ: G - 1, 2 “ MACRO B NEG ?
Y, GOTO (:OPTIM)IZE)
SUBC (!UNLOAD)
A = MCR
G NBR
STATED: G 0, 2 " MAGCRO ® STACK ?
Y, A = 1
Y, STATE = A " STATE =® 1
Y, GOTOR (MC[=11])
SUBC (28AT) " SIMPLE ARITHMETIC TAKE MACRO ?
Y, S = 3
Yy GOTO (:LOAD)
F = PAR “ F = (PAR, NBR)
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END

STATEL:

SUBC (:PRODUCGE)
S = « INSTR CNTR
S =+ 1

GOTOR (MG{=~1))

S = 2

sSuBC (:L0AD)
SUBC (:SAT)

1}

273

SIMPLE ARITHMETIC TAKE MACRO ?
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" MACRO PROCESSOR PROCEDURES NR. 21/22
Y, GOTOR (MG ([=11)
SUBC(:8TACK)
SUBC (:1UNLOQAD)
GOTO (:END)
STATEZ: SYBC (:0PT OP) " OPTIM|ZABLE OPERATOR ¢
Y, GOTO (:0PTIM!IZE)
SUBC(3ISTACK)
G = NBR
GOTQ(:STATEZ)
STACK? F =20 TF o=z (0,0)
A = BEGIN OF MCR LIST
A =2 MA
GOTO(:PRODUCE) " 46 INSTRUCTIONS
tEND* MACRO
LOAD STATE = S " STATE = STATE |
STACKO = A * STACK(Q = MACRC
F = PAR " STACKY = PARAMETER
STACKL = F " STACKZ = MACRONUMBER
GOTOR (MC[=1)) . * 5 INSTRUCTIONS
OPTIMIZE: A = MCR
SUBC(:OPT NBR)
MULS(5)
MC = S
A = STACKO
SUBEC (:0PT NBR)
S +« MC[=1])
S + 143 " MACRONUMBER CCUNTS FROM OFF IMCR LST
STACKZ = S
S + BEGIN OF MCR LIST
A = M§
STACKD = A " 12 INSTRUCTIONS
UNLCAD? S = 0
STATE = § " STATE = 0
A = STACKQ
F = STACK] " 4 INSTRUCTIONS
PRODUCE "BEGIN®' NORMAL, END
PARAMETER = F ") INITIALIZE PARAMETER AND
") NUMBER(INPUT=-PARAMETERS OF
") PRCS PAR ~ PRCS BTP
S 2 NUMBER
U, S = 785, 2 " MACRQ = EMPTY?
¥, GOTOR(MC[=1))
MC = A ' MACROWORD
U, S *a' 258, 2 " MACRONUMBER = 257 v 25B8(CODE)
" v 259 (NOT LISTED MACRO)
SUBC(BTSTRM9) " DIRECTIVE OR MACRONUMBER INTO STRING
Y, GOTO(:NORMAL)
S = NUMBER " MACROWORD
S - 259, z " MACROWORD NOT L ISTED?
N: S 3 PARAMETER ") IF MACRO = CODE THEN PARAMETER INTO STRING
¥y S = M{B=1) "y ELSE MACROWORD INTO STRING

SUBC(:BTSTRM27)
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N, GOTO(:END) " |F MACRO = CODE THEN GOTO END
NORV AL : A =z M[B=1) " MACROWORD
SUBC(:PRCS STP)
SUBC(:PAR PART)

U, $ = 0, 2 . " PARAMETER?
Y, GOTO(:END) " INDICAQE NO PARAMETER
SUBC(:PRCS PAR) ") GET PARAMETER AND DEL I VER

n) INDICATOR IN §

N, SUBC(BTSTRM9)

S = PARAMETER
: SUBC(3BTSTRM18) " PARAMETER INTO STRING
END A =z MC[=1]

SUBC(!INSTR NBR)
INSTR CNTR + §
GOTOR(MC([=11) 27 INSTRUCGIONS

'END' PRODUCE

PRCS STP: 'BEGIN' REACT10, REACT11, REACTi2,
REACT13, REACT14, REACTLS

$ = CODE Boby, p
Y, GOTOR (MC[=11])
SUBC (:8 REACT)

U, § = 8, P " REACTION 2 9 ?
Y, JUMP (S)

S = 4

PLUSS (ST CNT) "B
U, § « MAX DPTH, P " 8§ > MAX DEPTH ?

Y, MAX DPTH = §
GOTOR (MC[=11])
REACT11: S = DIMENSION
LUS (1)
S = 2
ST CNT = § “ B g B~ 2 # (DIMENSION = 1)
GOTOR (MC[=1}) ,
GOTO (sREACTLOD)
GOTO (:REACTL1)
GOTO (:REACT12)
GOTO (sREACTLI)
GOTO ('REACTLS)
REACTL5: S = 8T CNT * B
ST CNT = B
U, § =~ MAX PRL, P " B > MAX PROC LEVEL ?
Y, MaX PRL 8 §
REACT15(47%: S = RET WD
MAX DPTH & 8 v MAYX DERPTH = RET MAX DEpPTH
GOTOR (MC[=11)
REACT12: § = ECNT, Z " ECOUNT 3 0 ?
s + 1
ECNT = 8§
Ny GOTOR (MG{=11)
S 8 8T CNT
RET LVL = S " RET LEVEL = B
S =z MAX DPTH
RET MDp = 8 " RET MAX DEPTH = MAX DEBTH
S = MAX DI
MAX DPTH = 8§ v MAX DERTH = MAX DEPTH 18R
REACTL0S s = 4
ST CNT = § "B ag
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GOTOR (MC[=1])
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1

277

" MACRO PROCESSOR PROCEDURES NR, 22/23

REACT13:

REACT14;

PRCS PAR:

KIND2:

KING3:

KINp13

U,

N,

Y

Y

S = NUMBER

S = 127, 2

JUMP (4)

S = ST CNT

S « MAX Dy, P
MAX DI = §

SUBC (IREACT11)
S = ECNT, Z
GOTOR (MC[=11)

$ = 1, z

ECNT = &

GOTOR (MC{=11)

S = MAX DPTH

S « MAX D1, P
MAX DI = §

S 3 RET LVL

ST CNT ® S

GOTO (:REACT1i5(41)
SUBC (:DISP LVL)
ST CNT & S

SUBC (:¢TP OF DSP)
PLUSS (ST CNT)

§ = MAX DL, P
MAX DL = 8

S = MAX DPTH
RET MD = s
GOTOR (MC[«11)

"END' PRCS 8TP

TBEGINY
SUBC(:KIND)

JUMP (S)
GOTO(KINDD)

GOTQ(iKINDL)

GOTO(:KIND2)
GOTO(IKINDJ)

8 '8 NUMBER

8§ » 89 2 Z
8 » 124 , 2z
JUMP(5)

8 2 8§ s 2
A 8 PARAMETER
Lua(9)

A = 116

PARAMETER = A

A B PARAMETER, P
PARAMETER s =A, P
GOTO(MEC(=11])

A 8 PARAMETER, Z
JUMP ( 3)

8 8 A, P
SUBGC(:PR ADR)

MAGRO = EXITSV 2

B > MAX DEPTH ISR ?

ECOUNT = Q ?

ECOUNT = { 7

MAX DEPTH > MAX DEPTH ISR 7

B 3 RET LEVEL

B = DISPLAY LEVEL + TOP OF DISPLAY
B > MaX DISPLAY LENGTH ?

RET MAX DEPTH = MAX DEpPTH

67 INSTRUCTIONS

KIND2, KIND3, KiINDLi, KINDO, END WiITH NO,LENTRY

" MACRO = TBC?
" v MACRO = SWP?

") {F MACRO = SyP THEN

W) PAR!Z PAR®512

“) {F MACRO = TBe THEN

") pAR?!=3 |F RPAR w TRUE SYMBOL
“) THEN (g ELSE 4

" RAR:=Z ABS(PAR)
" AND AVOID =f
" CONDITION = YES

") IF PAR = (0 THEN PAR IS PURE

") IF PAR » O THEN GET PAR OUT

")y OF MNAMELIST ELSE PAR ALREADY IN

A
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KINCO?¢

END wiTH NO:@

2 A, Z

z 2

= 0
GOTO(IEND WITH

" v >

S = PARAMETER
SUBC(:PROC)
SUBC(:IN LIiBR)
GOTO(:LENTRY)
SUBC(:DYNAMIC)
SUBC(:ADDRSS)
§ =90

S & |

PARAMETER s A,
PARAMETER = <A
814, 2
GOTO(MC(=-11)

SUBC(:ADDRSS)
s =3
GOTO(IEND WITH

TEND? PRCS PAR

LENTRY
SAT: U,
GPT QP U,
ORT NBR:
B REACT!

A ta' i, 2
GOTQ (:INVERT)

A ter 2, Z
GOTO (:INVERT)

S = A

RUS (4)

S 'a' 15

GOTOR (MC[=1])

S = A
RUS (21)

GOTOR (MCl=1))

278

NO)

P

NO)

") .CAlLL OF LiBRAR PROC?
u)

" PAR t= ABS(PAR)
AND AVOID =0

" CONDIT!ON = NO

" L1BRARY .INDICATION

" 41 INSTRUCTIONS

2 INSTRUCTIONS

2 INSTRUCTIONS

4 INSTRUCTIQONS

3 INSTRUCTIONS'
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" NAME LI8T

CHARCTR:

ARMETIC:

REAL:

INTEGER?

BOOLEAN:

STRING:

DESINALS
NO TYPES

ARBCST!

UNKNOWN S

NON AR:

U,

N,

Us

Ys

U,

N

PROCEDURES NR, 24

A = MS

RUA (19)

A 'ar 34

A = 24, 2
GOTO (¢! INVERT)

SUBC (:CHARCTR)
GOTO (MC{=~1])

A tar 6, 2

A ‘a' 3, 2

GOTO (MC{=11})

SUBC (:CHARCTR)
A 'w 7, Z
GOTO (MC{-11])

A = WMS

RUA (19)

A tat 7

A - 1, Z
GOTO (MC[=-1])

SUBC (:INTEGER)
A = 2, 2
GOTO (MC{=11)

SUBC (:INTEGER)
A = 3, Z
GOTO (MC{=1))

SUBC (! INTEGER)
A = 6, Z
GO0TO (MCI=11)

SUBC (ICHARCTR)
GOTO (MC[=-11)
GOTO (:NON DES)

SUBC (! INTEGER)
A - 7 2
6oTO (MC[=11})

SUBC (:CHARCTR)

GOTO (3 INVERT)
A et 7

A = 2: Z
A = 3, 2
A - 3: 4

GOTO (MC(=11)

279

CrFARACTER
= 24 7
5 INSTRUCTIONS

CHARACTER ¢ 24 7

TYPE BITS = 0, 1 ?
v TYPE BITS = 4 ?
5 INSTRUCTIQNS

CHARACTER % 24 ¢
~ TYPE BITS = 0 ?
3 INSTRUCTIONS

TYPE RITS
® 1 ?
5 INSTRUCTIOQONS

TYPE BITS = 2 2
3 INSTRUCTIONS

TYPE 8178 = § 7
3 INSTRUCTIONS

TYPE .BITS 3 6 7
3 INSTRUCTIONS

CHARACTER £ 24 9
3 INSTRUCTIONS
TYPE EITS = 7 2
3 INSTRUCTIONS
CHARACTER ¢ 24 2
TYPE BITS

27
s 3 7
8 6 2
INSTR

3
L
v
7 TRYUCTIONS
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" NAME Li8T PROCEDURES NR, 24/25

NON

NON

NON

NON

NON

RE:

STR:

DES:

siMpLE:

SIMPLEL!

SUBSCR:

PROc:

FUNCTNS

NON SMPL:

N,

N,

Us
Ny

Us
N,

Yo

Ny

SUBC (INON AR)
A » 5, 2
GOTO (MC[=1]))

SUBC (:NON AR)
A 6, Z
GOTO (MC{=-1])

SUBC (:BOOLEAN)
A = 5:2
A = 2, 2
GOTO (¢ INVERT)

SUBC (:STRING)
GOTO (:NON BL{1))

SUBC (:INTEGER)
A = S'P
GOTO (! INVERT)

A = MS

RUA (19)

A - 127, Z

A 'av 24, Z
60TO (MC(=11)

A2 M8
RUA (22)

A tet 3, 2
GOTO (MC(=11)

SUBC (:SIMPLEY)

A = i, 2
GOTO (MC(=-11)

A = MS

RUA (19)

A - 127, Z

A '8 16, Z
GOTO (! INVERT)

SUBE (:8IMPLEYL)
A = 2, 2
GOTO (MCl=11)

SUBE (:SI1MPLE)
GOTE (:INVERT)
A = 16, 2z

SUBC (:FORMAL)

NONARI THMETIC 7
v TYPE BITS = 1
3 INSTRUCTIONS

NCNAR|THMET IC 2
v TYPE BITS = 0
3 INSTRUCT IONS

BCOLEAN ?

v TYPE BITS 2 §
v TYPE BiTSs = 7
4 |INSTRUCTIONS

STRING ?
2 INSTRUCTIONS

TYPE 8ITS > 5 2
3 INSTRUCTIONS

CCDE 2178

a 127 7

v CHARACTER 4 8
5 INSTRUCTIONS

CHARACTER 1 8 =
4 INSTRUCTIQNS

CHARACTER § 8 =
3 INSTRUCTIONS

CODE 2iTS = 127
v CHARACTER 1 8
% INSTRUCT!IONS

CHARACTER 5 8 =
3 INSTRUCTIONS
S| MPLE ?

FUNCTION 7
v FORMAL ?

-

A =

0

?

?

280
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" NAME L 1§T PROCEDURES NR, 25 CONTINUED

Y, SUBC (:PROG) " & PROC 7
Y, A = MS[-i:
Y, A s 32766, 2 " A LIST LENGTH < 1 ?
GOTO (3 INVERT) " 8 INSTRUCTICNS
NON 3SUBS: SUBC (:SIMPLEL) " SIMPLEL ?
Y, GOTO (MC[=~1])
e0TO0 (:PROC) * 3 INSTRUCTIONS
NON PROC: A = M8
RUA (18)
U, A 'a' 32, 2 " CPARACTER 2 B < 2 ?
Ny, GOTO (MCl=11]))
U, A = 1941, P " FCRMAL 7
Y, A '#' 49, 7 " & SIMPLEL ~ = ASSIGNED TO 9
GOTO (:INVERT) " 7 INSTRUCTICGNS
NON FCT: SUBC (:FUNCTN) " FUNCTION 2
N, SuUBC (:FORMAL) * v FORNAL 7
GOTQ (i INVERT) "3 INSTRUCT I ONS
FORMAL ! " A =z MS
RUA (19)
U, A = 85, p " CCDE g8I1TS > 95 2
' GOTO (MC[~11]) * 4 INSTRUCTIiONS
IN VA Lt SUBC (:FORMAL) " FCRAMAL 7
Us A - 63, E " v CCDE BITS < 64 ?
GOTO (! INVERT) " 3 INSTRUCTICONS
ASS TO: A = -« Mg
LCA (8), P " D18 OF NAME LISTIN} = 1 ?
GOTO (MCi=11) "3 INSTRUCTIQNS
DYNAMIC? SUBC (iASS TO) " ASSIGNED TO ?
Ny, A st 64, 7 * v CCDE BITS » 63 ?
GOTO (MC[~11)) " 3 INSTRUCTIQNS
IN LiBR: A = = MS[=1]
LCA (1), P " DEZ5 OF NAME LISTIN + 11 = 1 7
GOTO (MC[{-11) " 3 INSTRUCTIQNS
OP L IKE: A = » MS[=l)
Lca (3), P " P23 OF NAME LIST[N « 1} = 1 7
GOTO (MC{=1:) " 3 INSTRUCTIONS
ouT DEC: suUBC (:10P LIKE}

GOTO (:IN LiIBRI1)) " 2 INSTRUCTICNS
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" NaME LIST PROCEDURES NR,

ASS TO FD:

DECLARED:

sSUP LOC:

LOC POS:

-8ET IN DEC:

MRK POS:

PR ADR:

N
N

N
Yo

Yo

A\

N

N,

.

Az = MS[=1]
LCA (5), P
60TO0 (MCl=~11)

Az « MS[{=1]
LCA (7)), P
GOTO (MC[=11])

A 2 = MS[=1]
GOTO (:ASS TO(1])

SUBC (:4S8s TO FD)
A =z D21

MS[~1] + A

S = 2

GOTOR (MC([=]))

A =2 = MS[=1]

A et D22
MS[=1] =2 - A
Lca (5), p
GOTOR (MC{=11)
A = 390

GOTO (3ERRORM)

SuUBC (:DECLARED)
A = 391

6070 (:ERRORM)
MC a §

SUBC (:PR ADR)
A + 0, 2
SUBEC (:5UBSTT)
S =2 MC[=1)

A = D19

MsS{=1) + A
GOTOR (MC[=11))

SUBC (INONFRM LAB)
A = MS[=1}

§ = i

Lca (7), P

A 3 MS

JUMP (9)

MC = §

MC = A

SuUBC (:ORD CNT)

A =2 MC=1]

A 'w' = 32767

A s

S

Ms =

A = m(B+1]
A 4t 32767

25726

[}

D21 ©
3 INS

Di9 o
3 INS

2 INS

282

F NAME LISTIN + 4] = 1 ?
TRUCTIQONS

F NAME LISTIN » 1)
TRUCT I ONS

%
-
-3

TRUCT I ONS

ASS TC FUNCTICN DESIGNATOR ?

CHANG

5 INS

CHANG
BCOL

7 INS

DECLA

N
PROGR
g 0 7

N

CrANG
11 I'N

CChE

M
= DEC
NAME

M
WCRD

WCRD
HEAD

f
NAME
YCRD

E (b21)

TRUCT I ONS

E (D22
v ASS TO FUNCTION- DESIGNATOR ?

TRUCT I ONS

RED 7

AM ADDRESS

E (D19)
STRUCTIONS

BITS = 6 7

LARED ?
LIST{M]

LIST[M] = HEAD + QRDER COUNTER
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" NANE 18T PROCEDUREZS NR,

ADDRSS:

LST LTHS

TEST rC:

TEST RET:

CHECK DIiM:

CHEK RET:

CHCK LL:

[y

U,
U,
N,

N,
u,

N,

Y

26727

GOTOR (MCi{-11) "

A .3 MS

RUA (19) .
A = 13: P

A - 24, E "

GOTO (:PR ADR)
SUBC (:DYNAMIC) "
A = MS§

A st 32767

GOTOR (MC[=11)

A = |IN 8¥ DEC, Z
GOTOR (MC([=11])
SUBC (:PRC LVL)
LUS (9)

S "4t A

S tw? 32256,
A rev 511

A + 32256
GOTOR (MC{~11) ¢

Z L1}

A = MS[e=l]

A rar 32767

A - 1

GOTOR (MC[=1]) "

A = MS[=1)
RUA (20)

A - FOR CNT,
A = 392
GOTOR (MC[=11))
GOTO (:ERRORM) "

P 0

= 393
= DIMENSION
c = A 1]
UBC (:FORMAL) "
i4, z "
1
(:LST LTH)
i. 2 "
G' z "
MC[=1] "
GOTOR (MC[=11)
GOTO (:ERRORM) "

A
G
M
]
A
A
S
A
A
A

8
iJBC
&

A = MAl=1])

A ret 32767, z "
GOTOR (MC[~11)

F = tMA[=1]}

A 2 394

GOTO (:CHCK RET) “

17

INSTRUCT!ONS

CCDE eITs

$ 13 ~ 2 25 ?

DYyNaAMIE ?

LEVEL = PROC LEVEL ?

18

4

NAME LISTN + 11

6

INSTRUCT IONS

INSTRUYCT I ONS

INSTRUCTICNS

ERRCR NUMBER
CCDE gITS

NCN FCRMAL SWITCH ?

cC
ER

iz

LIST LENGTH (F) = - 1 2

6

17
RRECT ?
ROR NUMBER

INSTRUCT | ONS

INSTRUCT IONS

3
&

D26

283

> FOR COuUNT ?
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" NAME L 18T PROCEDURES NR.

CHCK TP:

CHCK TP[8}):

NBR L

NEXT LL:

NXT F 13

INCR §TS;:

1DF:

1

Yo

N,

No
Y

Y

A = MA

RUA (19)

A "l 7 1]
A + CHCK TpP(8]

DO (MA) "
SUBC (:CHARCTR) v
A = 395

GOTO (:TEST RET)
SUBC (:NON AR)
SUBC (:NON AR)
SUBC (:!NON BL)
SUBC (!NON STR)
SUBC (INON AR)
SUBC (:INO TYPE)
SUBC (:NON DES)
GOTOR (MC[=11) "

S =2 MD{=3]} "
S 'w' 8191
GOTOR (MC[{=11]) "

S 0, 2z "
GOTO (:NXT {DF)

S = MD[=3)

GOTQ (:STATUS[1)) *®

SyBC (:FORMAL) "
SUBC (:IN vA L1) »
SUBC (!N L|BR) "
JUMP (2)
SUBC (!FUNCTN) "
S = 8
5 - 1
GOTO (INXT IDF) "

MDI=2)] « A
GOTOR (MC[=11) "

SUBC (:RD 1DF)
GOTO (:LOQOK UuP) "

27 CONTINUED

16

TYPE EITS (F)

TYPE ERRONEQUS 2
A CHARACTER 2 24 7

INSTRUCTIONS

284

NAME LISTIBLOCK CELL POINTER + 3]

3 INSTRUCTIONS
N=20 7

4 INSTRUCTIQNS
FCRMAL 7

v IN VALUE L!IST ?
¥ iN LIBRARY 7
FUNCTION 7

8 INSTRUCT i ONS

?2 INSTRUCTIONS

2 INSTRUCTICNS
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" TRANSLATOR PRCCEDURES NR, 28

SKP PR LI} S = (LAST SYMBOL
U, § - 98, 7 " LAST SYMBCL = OPEN ?
N, JUMP (5)
SUBC (INXT S8L)
SUBC (:SKp TP DEC)
S = LAST SYMBOl

U, § = 99, Z " LAST sYMBoOL = CLOSE ?
¥, SUBC (:NXT S$8L) .
U, §$ = 91, Z " LAST SYMBCL = SEMICOLON ?
Ys GOTO (:NXT SBL)
GOTOR (MC[~11]) " 11 'NSTRUCTIONS
TRL CD: 'BEGIN' TRL CDO, TRL CD1, TRL CD2, TRL CD3J
S = LAST SYMBOL
Us S = 102, Z " LAST SYMBOL = QUOTE ?
A = 401
N, GOTO (:iTRL CD3)
CODE BODY = A " CCDE EODY = TRUE
U, A = HMODE, 2
N, A = 402
N, SUBC(!ERRORM)
TRL CDO: SUBC (3INXT SBL)
S = DIGIT LAST SvMBOL, Z
N, A = 399

N, SUBG (:ERRORM)
N, GOTO (:TRL CD2)
SUBC (3UNS INT)
A VALUE OF CONSTANTI1), Z
Y, A ] " AvOID =y
U, A 511, P " MACRO 2 511 ?
Y, § 259 '
Y; NBR = §
Yy JUMP(5)

w o

NBR = A

« 256, P ")

s 128 ") SELECT CODE AS MACROVWORD
+ BEGIN OF MCR LIST

T MA

MCR = A " MAGRO
SUBC (:PAR PART)
$ = 0, P “ PAR PART » 0 ?
N, GOTO (:TRL €J1)
S = LAST SyMBOL

u, s - 87, z " LAST SYMBCL = COMMA 2
Y, SUBC (INXT SBL)
N, A = 396

Ns SUBC (:ERRORM)

$ = LETTER LAST sYMBoL, Z
Y, SUBG (31DF)
¥, GOTO (:TRL CDY1)

S 3 DIGIT LAST SYMBOL, 2
¥, SUBC (IUNS INT)
Y, 5 = VALUE OF CONSTANTI(1}
Y, GOTO (:TRL CD1)

S = LAST SYMBOL
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U, 5 -~ 65, ¢ " LAST SYMBCL = MINUS ?
N, A = 398
N, JUMP (3)
SURC (INXT SBL)
S = DIGIT LAST SYMBOL, Z
N, A = 397
N, SUBC (:ERRORM)
Y ,SUBC (:UNS INT)
¥y S = = VALUE OF CCNSTANTI[1)
TRL CD1: A = MCR
SuUBC (IMACRO4)
TRL CD2: S = LAST SYMBOL
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1 287

" TRANSLATOR PROCEDURES NR, 28/

TRL CD3:

UNS NUM:

UNS NUM[47]:

AR ¢ST:

CST STRY

C8T STRO:
€8T STR1:

CST STRY;

U,
Yo
U,
Yo

N,

Y,
Yy
Yo

Yo
N,

Ue

N
N

s - 87, Z " LAST SYMBCL = COMMA ?
GOTO (:TRL CDO)

5 - 103, 2 " LAST SYMBCL = UNQUOTE 2
SUBC (INXT SBL)

A = 400

CODE BODY 2 - A " CCDE EODY = FALSE

SUBC (:ERRORM)

SUBC (:ENTR BLK)
GOTO (:EX1 T BLK) " 60 INSTRUCTIONS

'END' TRL CD

SyYBC (:UNS NBR)
S = sMALL, 2
GOTOR (MC[=11))
S = START OF CONSTANT LIST
S = DPO, Z
JUMpP (6)
F = VALUE OF CCNSTANT
F - MS, Z
2
O (IUNS NUM[41)
REAL NUMBER, 2Z
1
- START OF CCNSTANT LIST
$ + 1 * CCRRECTIE = B+GIN OF PR AR=~:
ADRS OF CST = S
GOTOR (MC{=1)) " 16 INSTRUCTIONS

0

+ B8 4+

S
G
-]
]
S

SMALL, Z
87
VALUE OF CONSTANT(1]
0 (:MACRO2) " MACROZ (TS1C, VALUE OF CONSTANT)
REAL NUMBER, zZ
85 " MACROZ (TRC, ADDRESS OF CONSTANT)
86 " MACROZ2 (TiC, ADDRESS OF CONSTANT)
ADRS OF Cs7
0 (:MACRCZ) " 9 INSTRUCTIONS

0

N 4 u s oun

e runnm>?n

~4 4 u

o

'"BEGIN' CST STRO, CST STRL, €8T 8TR2, CST STRJ

S = 1

QUOTE COUNTER =1 § " QLOTE COUNTER = 1

F = 3 " WCRD 2z 0, COUNT = 3
Me = F

SUBC (INXT SBL)

S = 103, 2 “ LAST SYMBCL = UNQUOTE ?
S = MC[=1] " CCUNT

A s MClel] " WORD

LUA (8) "ow 256

GOTO (:€ST STRI)

A + LAST SYMBOL " & LLAST SYMBOL

$ = 1, 2 " CCUNT ® CQUNT = 1

F = A

GOTO (:CST STRY)

S = A " PARAMETER INTC §

SUBC (:MACRO3) " CCNDtTIQN 2 YES
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Y TRANSLATOR PRCCEDURES NR, 29 CONT'NUED
GOTO (:CST STRO)
CST STR3: A + 7255
S - 1, P " CCUNT = CCUNT = 1
Y, GOTO (:CST STRZ)
QUOTE COUNTER = « S " @GLOTE CCUNTER = 0
S = A, P " PARAMETER INTC S AND MAKE
SUBC (:!MACROJ) " CONDITION = VES
GOTO (INXT SBL) " 24 INSTRUCTIONS
TENDY CST STR
CRF: "BEG!N?' LIBRARY RQUT, FI!LL 'NFOTABLE, NP, CRSS,
PSEUDO LVAR
SUBC(:INIT PO,NTER)
S = CMODE
U, § '#«' 8, 2
Ns GOTOR(MC[=~1]) " |F TESTING OF pROCEDURES EXIT CRF
S 'ur' 2, 7 "« INSERTING ROUTINES?
¥s GUTO(:INP)
S =
PLUSS(END OF INFOTABLE)
A = 0
MS{=1] = A " 10 INSTRUCTIONS
LIBRARY ROUT: SUBC (sNEXT ENTRY)
Y, GOTQR(MC[~-1)) " EXIT CRF
U, A '#' D20, 2 " |f PRCCEDURE 18 USED THEN CONDITION
N;, A "4 D24, Z "a CN DRUM
Ny SUBC(:FILL INFOTABLE) " BECCMES NO
GOTO(:LIBRARY ROUT) " 5 INSTRUCT i ONS
FILt INFOTABLE: A = END OF INFOTABLE
U, A = MAl=1], 2
Ny A = 1 ") |F ALREADY A NUMBER !N WORD
Yy, JUMP(1)
PLUSA(END OF !NFOTABLE)") THEN INSERT CURRENT NUMBER
N, Lus(13) vy AFTER SHIFT AND MAKE NEXT
N, MA[=2] + S ") ENTRY ZERO
Nps=0 ")
Mal=1] = 8 v EILSE INSERT NUMBER
A -« INFO TAB END, P
Y, A = 806
Y GOTO(SIERM) W END OF COMPILATION
GOTOR(MCI[~11)) " 413 INSTRUCTIONS
NP3 SUBC(INEXT ENTRY)
Y, GOTO(:PSEUDO LVAR)
U, A &% D20, 2 " PROCEDURE CALLED?
N; SUBC(3:CRSS) " WORK OUT CROSSREFERENCE
GOTO(:INP) "5 INSTRYCTIONS
CRSS: 'BEGiIN' END, CYCLE

") CRSS EXPECTS IN S AN ENTRY

")y OF THE CROSSTABLE AnND BESDES
") THAT IF CALLED FROM QUTSIDE IN
")y A AN ENTRY OF THE INFOTABLE
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CYCLE:

END:

PSEUDO LVAR:

LOOP:

END

N

Yo

Ny
N»
N,

289

S + BEG!N OF CROSSTABLE

MC = A

A = MS

A ts' D21, 2
GOTO(:END)

A tsr D 21
MS = A

S = MA[2], Z

GOTO(IEND)

S tet 8193
SUBC(!CRSS)
S = MA[2)
RUS(13), 2Z
SUBC(ICRSS)
A+ 1
GOTO(sCYCLE)
A = MC[=1]

GOTOR(MC[-1])

" ALREADY NEEDED?
v THEN EXiT CRSS

" NOTICE PROCEDURE NEEDED

* ANY OTHER PROCEDURE NEENED?
" IF NOT EXIT CRSS

" ANY OTHER PROCEDURE NEEDED:
“ NEXT ENTRY UF INFOTABLE

" RESTORE ENTRY OF INFOTASBLE
" 18 INSTRUCT: ONS

*END* CRSS
'BEGIN®' LoOOP, END
s = 287 ")
SUBC(BTSTRMY) *) LEADING ZERO OF
S =0 ") PSEUDO
SUBC(:BTSTRMZ27) ")} LIBRARY VARIABLES
S = 1
INSTR CNTR + S " INSTRUCT COUNTER:!=INSTUCT COUNTER+4
RELADRSS = § " INITIALIZE RELADRESS
SUBC(SINIT POINTER)
SUBC(INEXT ENTRY)
Y, GQOTO(:END)
G = MA[1)
U, A 'w* D21, z ") PROCEDURE NEEDED
Ng A 'at D24, Z ") ~ ON DRUM?
Y, GOTO(:LOOP)

'tEND
TEND?

A =26
RELADRSS + A
A = 261
SUBC(:RUNvVA)
S = 2

INSTR CNTR + S

GOTO(:L0O0P)
S = RELADRSS
A = 266
GOTO(:RUNVA)

CRF

" MAIN PROGRAM OF TRANSLATOR

TRANSL

§ = 300

SUBC (SINIT)
STATE =2 G

ST CNT =
MAX DPTH
MAX DI =
MAX DL =

AR )

PSEUDO LVAR

"y IN 8 ENTRY OF CROSSTABLE

") INDICATE END ADDRES
") OF PROCEDURES TO BITSTRING
" EXIT CRF 23 INSTRUCTIONS

" STATE = 0

" B ] 0

" MAX DERTH 3 0

" MAX DEPTH iSR = 0

" MAX DISPLAY LEVEL = D
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END CAT:
TEND

1 290
MAX PRL = G " MAX PROC LEVEL = 0
ECNT = 6 * ECOUNT = ¢
IN SW DEC = § "IN SWITCH DECLARATION = FALSE
CODE BODY = = § " CCDE gODY = FALSE
LAST ILNC =2 =« § " MAKE LAST LNC % LINE COUNTER
SUBC{:CRF) " GCROSSREFERENCE
S = INSTR CNTR
A = 264 ") VALUE OF BEGIN OF PROGRAM
SUBC(:RUNVA) 1) INTO STRING
A = BEGIN OF NLI" NEXT BLOGCK CELL POINTER =
NXT BCP = A u = BEGIN OF NAME L!ST
A = NLP
LAST NLP = A * LAST NLP a NLP

SUBC (:ENTR BLK)
SUBC (INXT SBL)
A = BASE " GC ACCORDING TO BASE To PROGRAM3
SUBC(MA) " OR PRCGRAM3ZCMS
= MAX DPTH

MAX DI

MAX DL

MAX PR

128 " MACROZ (CCDE, SUM OF MaXIMa)
C(:MACRO2)

INSTR GCNTR

1

265 " VALUE OF END GF PROGRAM INTO STRING

U

PUOon>»nnnm vy
Y uon+ ¥+

S = 256 " INDICATE END CF BITSTRING
GOTO(BTSTRM9) " 36 INSTRUCTIONS
tSKiPY 4

"LOADER SECTICN NR 1,

'BEGiNY

BEG URJ2KIO0I:

LOOP ¢

LOOPO S

FUNC LTR, C VAR, L1COP, L1OCP6, PiROD,

O1BJECTCODRE, !1MPRAR, DiYPAR, PLlURPAR, L1iENTRY,
DLIRECT, (iMPWORD, PLURWORD, NI1CT LISTED MACRO,
SLUBSTIT, P1SEUDQ LVAR, I]1NCREASE IC, viaLDPO,

ViAL BEGIN PR, V1AL END PR, VviAL RELADRESS, LOOP,
.00P6, PROD, OBJUECTCODE, IMPPAR, DYPAR, PURPAR, LENTRY,
DIRECT, IMPWORD, PURWORD, NOT LISTED MACRO, SUBSTIT,
PSEUDO LVAR, IMCREASE 1C, VAL DPQ, VAL BEGIN PR,

VAL END PR, VAL RELADRESS

§ = 1
CORRECTIE = §
SUBC(BTSTREAMD)
U, 8§ *'ar 256, 2
Ny, GOTO(DIIRECT)
MC = §
S » BEGIN OF MCR |, IST
Sz MS
MG 3 8§
A = S
SUBC(:PAR PART)
Uy, 8 = 0, 2
Y, GOTO(PLROD)
SUBC(IKIND)
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JUMP (S)

JUMP [ §) " GET INDICATOR
JUMP (2) " GET INDICATOR
GOTO(PL1URPAR)

GOTO( I 1MPPAR) _
SUBC(BTSTREAMS) -
JUMP (S)

GOTO( I1MPPAR)

GOTO(D1YPAR) -
GOTO(PLURPAR)

GOTO(LLENTRY)

PROC: "BEGIN®' NEXT -
A = MC{~1] " MACROWORD
MC = S " STACK PARAMETER IF ANY
SUBC(:INSTR NBR)
Mc = 8§ " NUMBER
SUBC(:PAR PART)
Mmc = S " PAR NUMBER

SUBC(:INSTR PRT)
S + BEGIN OF I(NSTR LIST

} MC = § " ENTRY
NEXT: A =1
M{B=2]l=pa, Z " PAR NLMBER =3 COUNT?
PLUSA(M([B=-11) " ENTRYI=ENTRY 41
S = MA[=1] ’
Y, S + M[B=4] " ADD PARAMETER™
SUBC(OL1BJECTCODE)
A =1
[B=3)] = A, P
Y, JUMP(=9) " GOTO(INEXT)
B ~ 5
GoTO(L100P) " 20 INSTRUCTIONS
'END?' PROD
OBJECTCODE: A =z 1
PLUSA(INSTR CNTR)
MA[=1] = &S
GOTOR(MC[=11) " 4 INSTRUCTIONS
IMPPAR: SUBC(:BITSTREAMLS8)
S + CORRECTIE
GOTO(PLROD) " 3 INSTRUCTIONS
DYPAR: SUBC(:BITSTREAML8)
A = M[B=2] “ ENTRY IN MACRCTABLE
MC = S " 8TACK PARAMETER
Us A = 98, 2 " MACRO = STST?

¥, 5 = FUNC LTR
N» 8 = C VAR

U, A =91, 2 " MACRO = TLV v
Ny A « 123, 2 " MACRO = TAA
Y, S = FUNC DIT :
S +« MC[=]1] " ADD VAR|ANT BITS TO PARAMETER

GOTO(P{ROD) * 14 INSTRUCTIONS
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1

" TRANSFORMATCR RCUT NES NR 4

PUR FAR:

Y

LENTRY

DIRECT:

1 MPWORD ¢

PUR WORD: N3

JBC(:3ITSTREANMLE)
= M[B-2]

8
A
A
s - §

GOTO(PLROD)
SUBC(:BITSTREAM18)

S + BEGIN OF TRAFOTABLE
S = Mg

5 var 32767

GOTO(PLiROD?

S 1pta
JUMP(S)
GOTOR(MC(~11)
GOTO(PLURWORD)
GOTO( 11 MPWORD)
GOTO(NLOT LISTED MACRO)
GOTO(SIUBSTIT)
GOTO(PLSEUDO LVAR)
GOTO( I1NCREASE 1)
GOTO(V1iAL DPO)
GOTO(V1AL BEGIN PR)
GOTO(V1AL END PR)
GOTO(V1AL RELADRESS)
GOTO(S1UBST ONE PAR18)
GOTO(SLUBST ONE pPAR @)

256

SUBC(:BITSTREAMZ27)
A = §
S 'a' 32767, P "
S + CORRECTIE "
A '#'=32767 "
S 1at 3 "

SUBC(!BITSTREAM27) "

SUBC(O01BJECTCODE)
GOTO(L100P) "

292

* MACRD =EX!ITSV?

" 5 - NSTRUCT!{ONS

" ADURESS OF PROCEDURE
" CLEAR JORD
" 5 INSTRUCTIONS

1% INSTRUCTIONS

'SOLATE ADDRESS PART
AND MAKE CONDITION =
CCRRECT ADDRESS

FADE CuUT OLD ADDRESS
AND INSERT NEW ADDRESS

RECOVER ONLY WHEN

CCMING STRAIGHT OUT OF DIRECT!VE

YES

9 INSTRUCTIONS
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“
d
"

NOT LISTED MACRO:

SUBSTIT:

CHAIN?
Ny
U,
Y

PSELDO LVAR:

INCREASE jC:

VAL OPO:

VAL

BEGIN PR:

VAL END PRz

END OF PROGRAM

VAL RELADRESS!

TRANSFORMATCR ROUT NES NR 5

SUBC(:B!TSTREAN27)
B + 1
GOTO(L100P6)
"BEGIN' CHA N
SURC(:BITSTREAM18)
S + CORRECTIE

MC = §
SUBC(:BITSTREAN1S)
S + CORRECTIE

G = 8

A = MS

S = A

A 'a' =32767

A + M[B=1]

MG = A

S 'u' 32767, 2
JUMP (=8)

B =« 1

S = A

RUA (1%)

A - END OF Lt'sT, 2
MG == §
GOTO(L100P)

‘END' SuBSTIT

SUBC(:BITSTREAMLS)

SUBC(O1BJECTCODE)
SUBC(O01BJECTCODE)

S + BEGIN OF TRAFOTABLE
A - 2
Mg = A

GOTO(L100P)

SUBC(IBITSTREAMLS)
INSTR CNTR « §

GOTO(L100P)

SUBC(:BITSTREAM1B)

S + CORRECTIE
oPo S

GOTO(L100P)

SUBC(:B|TSTREAMLS)
S + CORRECTIE
BEGIN OF PROGRAM

GOTO(L100P)

-
£

S

SUBC(:BITSTREAM1S)
§ « CORRECTIE

-
-

]
GOTO(L100P)

SUBC(!BITSTREAMLS)
RELADRSS ]

293

3 NSTRUCTIONS

TAKE
TAKE
ceey
HEAD
HEAD + VALUE OF NEW ADDRESS
FiiLL ADDRESS

ANY OTHER ADDRESS TO BE FILLED?
GCTO(ICHAIN)

ADDRESS TO BE
CONTENTS OF T
IN S

FILLED

19 INSTRUCTIONS

t

NUMBER OF PROCEDURE
CHEAPEST WAY OF ADD:NG 1
TO INSTRUCT COUNTER HERE
) FiLL TRAFOTABLE

") wiTH ADDRESS OF

") PSEUDO LVAR

L}

#

"

" 7 INSTRUCT I ONS
" 3 INSTRUCTIONS
" 4 INSTRUCTIONS

4 INSTRUCTIONS

4 INSTRUCTIONS
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P

GOoTO(L100P)
SUBST ONE PaR28: S = INSTR CNTR

A = S1UBST!T

GOTO(tMA[2]))
SUBST ONE PiLRY: S = INSTR CNTR
Mmc= §
SUBC(BTSTREAM9)
A = SjuBsT!T
GOTO(:MA[4])

294

" 3 INSTRUCT i ONS
"FIRST PAR FOR SyBST! ™

"FIRST PAR FOR SyBsST:T

"SECOND PAR FOR sUBST'T
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v MACRO L |S§7

MCR LSTisTACK:

4+ ¢ + + ¢ ¢+ ¥ + ¥+ + + ¥ + + + + 2 + + ¢+ 0+ ¥ + ¥+ + + + ¥ %  + ¥ + o+

+ + + 4 ¥

12583168
4210978
4215106
4219136
4227426

4235906
4244386
10555904
6369792
6386176

11334144
23192064
23208448
8540416
8548608

21139712
21147904
21156096
8581376
8589568

8597760
8605952
8614144
8622336
8630528

86358720
8643072
10752286
12857600
12865792

8679680
21270784
21278976
21287168
21295360

8720640
8728832
8737024
8741376
8761600

8769792
8777984
8787217
B787261
8963328

e e wa we wa oo Mo we ws wo -e we we ws wa ws wr We we we e wa we we wa e %o B wr we we we we we wa e we e wa weo

we Vs we wa ws

NEG:

EVMPTY:

TEC:

* ¥ + ¥ ¥ + ¢+ ¥ F 3 4+ + ¥+ + F F + ¥ + 4+ + ¥+ + + + ¢ + ¥ + + + ¢ ¢ + + 4+ + +

+ ¥ 4+ F ¥

8401168
4207154
4195154
4223232
4227698

4244114
4256434
8425728
6377984
6394368

23183872
23200256
23216384

8544552
21135616

21143808
21152000
25354496
8585472
8593664

8601856
8610048
27492608
8626432
8634624

4227328
12845312
10756352
12861696
17064192

8683774
21274880
21283072
21291264
21299486

8724736
8732928
8388608
8749824
8765696

8773888
8783105
8783149
8791369
8967432

we we we We we oo we o we Weo s we we wo o e Wwa we e we ~s wWe we we we we %o we ws s we wé ue we wo woe we Ws we we

we wo we Ge we

295
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' MACRO |L18T CONTINUED

MCR LST(9Q::

STST:

Ju?

sSUB.:

NIL:

SWP:

CODE

8971520
8971520
8983808

8796096
8791552

+ ¥+ + %+ +F

9012480
9020676
9y24768
42352410"
90411563

+ -+ + ¢

9049352
9058824
30046984
9086216
9098500

+ 4+ + ¢+ &

9106952
8791304
9114888
9119240
9098504

+ &+ + + 4

9158432
9.46624

766208
9163008
9171200

F 4+ ¢+ ¢

979492
9187584
9195776
9209344

F + ¥+ ¢

we we we we we

we we we ws we we we we e we .o wa we

.o we we W we

e we we we

TLV:

LAST:

TAA:

EXiIiTSVY:

¥+ + ¢ ¢+ +

k]
-
+*

142362404

8975616
8975620
8990464

9001472
9008384

9016576
8975876
9028864

142402400

+ + ¢+ * ¢+ 4+ + 4+ + ¥+ + 4+ 1

+ + + %

9053452
9065992
9065736
32159240
9102596

9106696
B975616
9225992
28001800
9134336

9142528
762112
770304

9167104

9175296

9183488
9191680
9202176
9217544

-e

we we we ws wa

we we wa

-

- we we we we “e we we ws we

we Ve ws we we

we we we we

296
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" TABLE OF 2P~ 1M)ZED MACROS

TABEL! + 8799488 ; + 8803584 .
+ B799500 + B803S596
+ 8807688 + BB11776
+ 8315872 3 + 8811788 3
+ B815884 ; + 8819976
+ 8524064 ; + 8828160 ;
+ 8324076 ; + B8284172
+ B832264 ; + 8836352
+ 8840448 ; + 8836384 ;
+ 8840460 + 8844552 ;
+ 8848640 ; + B852736 ;
+ B848652 + 8852748
+ 8856840 + 8860928 ;
+ 8869120 + 8860940
+ B869LI2 ~ B877320
+ 8861184 ; + 8869376 3
+ 8861196 « 8869388 ;
+ B8877976 ; + 8886016
+ 8898304 ; « 8886028
+ 8898316 + B910600
+ 8922624 ; + 8930816
+ B922636 + 8930828 ;
« 8939016 + 8947200
+ 8958392 ; + 8946956 ;
« 8955148 ; + 8910088;
+ B8B5760 ; + B898048
+ 8885772 3 + 8898060 ;

+

8910344 ;
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TRAFO[O0]:

FUNC LTR: *100 000 000" " TRANSFORMS F = : STAT iNTO F =
FUNC DI T: '040 npn 90n° " TRANSFORMS A = : STAT INTO A = 3
CVAR: '*N06 3060 000 " TRANSFORMS A £ STAT INTJU A = DVYN
END OF LiST! + 64

BEGIN OF MCR LIST} (:MCR LST & : DELTA) ")

BEGIN OF INSTR L ST! (:iNSTR LST + ! DELTAY )

Lioce: (:LOOP + ! DELTA) ")

L10ces: (:L00P& + ! DELTA) vy

PLRCD: (:PROD +  DELTA) "y

01BVECTCODE: (:OBJECTCODE + : LELTA) %)

| LMPPAR: ) ($I1MPPAR + : DELTA) ")

D1YPAR: (:DYPAR + ¢ DELTA) "ICCMPUTE REFERENCE
P1URPAR; (:PURPAR + : DELTA) BIDYRING RUNTIME OF
L1IENTRY (:LENTRY ¢ : DELTA) M)THIS SYSTEM

DiIRECT: (:DIRECT + : DELTA) ")

1 IMPWORD: (2 IMPWORD + ! DELTA) ")

PLURWORD: (:PURWORD + : DELTA) ")

N1O0T LISTED MACRO: (:NOTLISTEDMACRO+IDELTAY")

S1UBSTIT: (:SUBST!T + ¢ DELTA) "y

P1SEUDOC LVAR: (:PSEUDO LVAR 4 : DELTAYM)

I INCREASE i¢: (:INCREASE 1C + : DELTA)")

v1iAL DPO: ’ (¢VAL DPD + ! DELTA) ")

V1AL BEGIN PR: (:VAL BEG!N PR + DELTA)Y®)

V1AL END PR! (:vAL END PR + : CELTA) ")

V1AL RELADRESS; (:vAL RELADRESS +:!DELTA)

SlUEST ONE PAR18: (:SUBST ONE PAR18 + : DELTA)™)
SLUBST ONE PAR 93 {$SUBST ONE PAR 9 + : DELTA) ") 27 LOCATIONS

o
£ &

2
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"LOADER SECT:!CN NR LAST,

INSTR NB8R: S = A
RUS(8)
CLEaAR: S t%r 3
GOTOR(MCI[-11) " 4 INSTRUCTIONS ~
PAR PART: $ = A
RUS(10) :
GOTO(:CLEAR) " 3 INSTRUCT ! ONS
INSTR PRT? S = A
RUS(12)
s$'#! 511
GOTOR(MC[=11) " 4 iNSTRUCTIONS
KIND? S = A
RUS(2)
GOTO{:CLEAR) "I INSTRUCTIONS
FREEWO1:
'ENC' TRAFO
A = A
'END'
1END Y
A = A
VEND? COMPVAR
A =2 A
TEND' SYSTEM
A 2 A
TENE' SUBMOVAR

" Tmi® SECT:ON PUNCHES THE SYSTEM AND CCMPILER TAPES AT THE END
" OF ASSEMBLY

'BEGINY STIAR, STPAR, 8T)S%, STPSS, SPBUF, SPAR, READBI, SKPBLK,

M{64+(4%:REST))
M{64+(4%3PUST))

&

SNXTWD, SCW, SREHEP, SREwRD, SIPINT, INTINS,
SPBLOK, SPWORD, SPBLNK, SPUHEP, ENDSYS

"  ASSUMED TO BE DECLARED GLOBALLY 1S: SYSTAP

" ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:

" REST, PUST, PRESENCE, DENTST, BEG!N QOF S8TACK,

" END OF STAGCK, BEGIN OF PERMANENT, END OF PERMANENT,
" BEGIN OF COMPILER, END OF COWNPIiLER, I10INTP, FINISE,
"  WAINTRPT

: STIAR:
! STPAR!
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Mm{gl1: STISS: STPSS:
END CAT{G):

SPBLF 'SKiptY 3

SPAR" -1 SR ]

REACBI: (16603 071 000' + :REST) " CLEAR INTERRUPT FROM IP=-READER
$21STISS(1]

STIAR(Q)=S " {NITIALIZE INPUT APPARATUS REGISTER
S=2SCy
S§T18s(2)=8 " CCDE wORD TQ READ ONE HEPTAD
SKPELK: SUB(:SREHEP)
Y, JUMP{=2) " SKiP BLANK TAPg
SUB1{ {SREWRD) v READ WORD FROM TAPE IN A
BsA,Z " BEGIN ADDRESS N B, ALL DONE?
Y,GOTO(DENTST} " OINITIALIZE SYSTEM
SUB1{ {SREWRD; " WCRL FROM TAPE
M{6)=A * NLMBER OF wORCSs TO BE READ
SNXTWD: SUB1(:SREWRD)
MC=A " STORE WORD
REPOP (  SNXTWD) " GET NEXT WORD
GOTO( :SKPBLK) " NEXT BLCOCK OF yORDS
SCW3 ('001 000 000*' + :STISS[{O0]
SRE+EP: G2l
STIARIL)=6 * INTERRUPT COUNTER = =1
G = SCW
STIAR([21=6 " ACTIOMN COUNTER = 1
('760 070 000' + :REST) " START TAPE READER
G=®ST AR([1],P v |§ THE MEPTAD PRESENT VET?
N,JUMP(=2) " WAIT FOR IT
GasTISS[1),2 " HEPTAEL IN G, 15 IT BLANK?

GOTO (L INK) " EXIT SREHEP
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SREwWRD:

ENDRBI!:
" CCNTROL

SYSTAPS

[y

Ss4

COUNT=S
SUB(:SREHEP)
LUSA(7)
At+'G

REPP({ISREWRD[21])

M{0]l=A
A=z M(D)
cLP

Y,8%«4t]

S's',,2 .

N,GOTOR(LINKIII

SaIMS [~2]

SEINTINS
M{24]=8
SawWP iNS
Mi25]=8
SsWAINS
M[261=S
SsKEVINS
m[i28j=8s
S=2iSTPSS[1)
STPAR[Q =S
SaCWP]
STPSsS(2]1=8

Ss]

SPAR=S
SUB1(ISPBLNK)
SUBL(1SPBLNK)
AzSI1PCWL
SUB1(:'SPYWORD)
AsSIPINT
SUBL1(:SPWORD)
AS I PCW2
SUB1{:!SPWORD)
BsiREADBI

Gz jENDRBI
SUB2{'8PBLOK)
SUB1(iSPBLNK)
AzQ

SPAR=A
SUBL1(:SPWORD)

Besm[24)
GeiM([28]
SUB2{ :SPHBLK)

B s 512
G 5 (ENDSYS
SUB2( !8PHBLK)

SUBL{:8PBLNK)
S s 127
SUB(:SPUHEP)

301

" FCUR PEPTADS PER WORD

" REAC FEPTAD IN @

" MAKE ROOM FCR NEW HEPTAD

" ADD 1T IN

" GET NEXT MEPTAD

" SET LAST PARITY INDICATOR

“ By READING THE WwWORD FROM MEMORY
" CCPY LAST PARITY INTO ¢ONDITION

" PARI|TY ERROR?
" EX|T SREWRD
" ERRCR STOP

IS TRANSFERRED TO SYSTAP AT THE END OF ASSEMBLY

" 1 /0 INTERRUPT ENTRY
" WRONG PARITY ENTRY
" WRONG ADDRESS INTERRUPT ENTRY

" OPERATOR'S INTERRUPT ENTRY

" PCINTER DURING SYSTEM pUNCH!NG
" CCDE wORD TQ PUNGCH ONE WORD
" INSERT IN CHAIN

" PARITY BIT FOR 1P SECTION
" MUST ALWAYS BE A 1

" 100 BLANKS

" ANOTHER 100

n ONE WCRD INTO LOCATION 24
" PUNCH THE CODE WORD

" TRE ENTRY FOR M[24)

" PUNCH IT
" CCDE wORD TO LOAD BINARY LOADER!
" PULNCH T

¥ BEGIN ADDRESS OF BINARy READER

" END ADDRESS OF BINARY LOAPER

" PUNCH BLOCK BETWEEN Two ADDRESSES
" 100 BLANKS

" PUNCH WiTh PARITY FROM NOVW ON
" PUNCH END MARKER OF 1P SECTION

" PUNCH INTERRUPT ENTRY INSTRUCTIONS

w)y PUNCk THE SYSTEM
") ECCEPT FOR CATALOGUE
") AND PART ABOVE 32 K

# 100 BLANKS

" PUNCH BEGINMARKER

A = PERMANENT CATALCGUE END

DABLIOTREEE
BEERIEET T ansterpan

MATHEMATISCH CEMTRWEE
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SUBL1(:SPWORD) " PLACE WANTED AT RUNTIME

A = BEGIN OF CATA_OQGUE
A = PERMANENT CATALOGUE END

A + 1 "}y NUMBER OF wORDS
SUB1{iSPWORD)

8 = JEND OF PERMANENT CATALCGUE

G = [BEG CAT

SUB2(18SPBLCK)

B = (END OF PERMANENT CATALCGUE
G = [BEG CAT

S|P INT:
INTING?
WRPINS:
WAINS
KEYINS!
cwPl:

SiPCWit
SIPcw2:

SPHELK?

SUB2(:SPHBLK: " SkADOW

SUBL(ISPBLNK)
s = 127
SUB(:SPUHEP)

100 BLANKS

PUNCH BEGINMARKER

A = BEGIN OF UP32K
SUBL(:SPWORD)

B = :BEG UP 32K
G = :END UP 32K

SUB2(:SPBLOK?}

B B8 !(BEGUP 32K
G = :ENDUP 32K
SUB2( {SPHBLK)

SUB1{:SPBLNK)
sel27
SUB(:SPUHEP)
A = (
SUBL(:SPWORD)
SUBLl{:SPBLNK)

SUBLl(:18PBLNK)
Aze]
SzMA
GOTO(:DENTST)

GOTO(:READBI)
SUB15(:10INTP)
DO(MT[=1})

A = 1END UP 32K

A = !BEG UP 3I2K

A = I

SUB1(:SPWORD) " PUNCH NUMBER CF WORDS

PUNCH PART oF TRAFO ABOVE 32K

"PUNCF SHADCW OF TRAFO

100 BLANKS
PUNCH BEGIN MARKER

END MARKER CF SYSTEM TAPE
100 BLANKS

ANOTHER 100

FULL STOP
IN{TIALIZE SYSTEM

SUBL4(IWAINTRPT)

GOTO(:FINIS)

(*002 000 000'+:SPBUF([=1])

('001 000 000'+:M{231)

(({:ENDRB!=tREADB! [=1])#'001 000 000')+:READBI[=1])

SUBL(!SPBLNK) “ 100 BLANKS
s=8127
SUB(:SPUHER) " BRUNCH BEGIN MARKER

AeB
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SPBLOK:

-

SUBL1(:SPWORD)
AaG

A=B

A+l
SUBL1(:SPWORD)}
G=B

COUNT=G

AzM{B)
SUB1(:SPWORD)
B+l
REPE(:SPBLOK([2))
GOTOR(LINK[2])

303

PLUNCH BEGIN ADDRESS

PUNCH NUMBER CF WORDS

NUMBER OF WCRDS =1
WCRD TO BE PUNCHED
PUNCH 1T

INCREVENT

GET NEXT WORD A
EXIT SPHBLK AND SPBLOK
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SPWCRD:

SPBLNK:

SPUFREP:

ENDSYS:

- 1

M{01=A
Azmig)
CLP

N,SE1

Y,S$2SPAR
LCSA(H)
SUB(:SPUHEP)
LCSA(7)
SUB(:SPUHEP)
LCSALT7)
SUB(:SPUHEP)
LCSAL7)
SUB( :SPUHEP)
GOTORC(LINKI[1))

$=100

COUN =8

S=0

SUB(:SPUHKEP)
REPP(ISPBLNK([2])
GOTOR(LINKI1])

S tar 127
SPBUF=S
Sz=()
STPAR[11=S
szCwprl
STPAR[21=S§
(*760 070 000'+:PUST)
SsSTPAR(1],P
Ny JUMP [ =2)
GOTOR(L INK)

1END
'END

"START? $SYSTAP

304

SET LAST PARITY INDICATOR

BY READING THE WORD FROM MEMORY
CCPY LAST PARITY INTO CONDITION

PARITY BIT IN S

FIRST SEVEN BiTS IN S
PUNCH THEN

SECCNE SEVEN BiTS
TH-IRD SEVEN BITS

LAST SEVEN BITS

EXIT SPWORD

100 TIMES
BLANK
PUNCH 1T

RETURN FOR NEXT ONE
EX1T SPBLNK

HEPTAL INTO BUFFER

INTERRUPT COUNTER =5 =1
D18 + ...

ACTION COUNTER = 1
START PUNCH

PUNCHING COMPLETED?
WAIT FOR IT

EXIT SPUHEP

PUNCHING OF SYSTEM TAPES

ALGCL SYSTEM





