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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the author started from an unpublished program MICROLSBK, mainly work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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*20326°

_'20365"

120373°

.. '20375¢

120377

12040

r20403

. 120405°

120497
120412
120413

ran4i4e

120415

..120445

'20462

..'20464°

CoGE
OMEGA

cos

SN

COS®OEF

SINOOEF

TWOORP

ARCTAN

TOGOHER
1
c2

. €3

c4
<5
6
7615
7630

TODRUM

TIME
MATMAT
8KJ
MATOATS
MATOATO
TAMMAT

"MATTAM

BJK
MATVEC
BK
TAMVEC

21466

_'2n470°

'20472¢
1204741
120476

1205007

ransg2

. 120504

v20506°

120510

120547

120563

*20577¢

. 120601

'20530°

L 12065012

PIQOERD

FROeRUM

r20652°

.120654¢

120656

120560°

1205620
120664"
1206667

. 120670

120672
120674
120752
120755
'20757°
120765
120766
1207758
120774°
1207760

121005

*21007°
'2.015¢



vECVEC
PLI®T22
PLIOO22
PL19223
PLI®PTZ21
PLIOTIL
PLISTZ
PL1°725
PLISTL

TESODIM

IND1
IND2
AlK
AK §
INPR
RR
R
Al
IR
1y
‘STROBOL

CAL°CST'"WM

oUNP

BTSoRMO

ORBeOFB

DRR®OM3
QUEUS8
CRBOQFS

.CRBeOES .

bupOS

BUFND ..

STRWRD
CRBUF1

HCRBUFZUNWWW
Dumeorf

INTe TR
LOOP.

INjoPOS .

STO® ING

"NEXOWRD

EMP® CRD _

'NINOORD ©

BTSOH18
LAGe i TS

BTS“Mzzmmw

"GETRUF

TODRUM

CRTODR
PRO°sSE
FOR® ;7S

ASKOPEND

FINOTRM

ENDOUMP

conevar
sTock

STOCK1
- GUOCTER

"TEX®TER

SHIFT
FIRSIFT

£

123923 | “OROAFL
L 240360 LEToBOL
124040'  DIGeBCL.
121041 OWNOYPE
reays52' . TYPE
124055 CHA®TER
124061'  VALSHAR
121066 ARROCLS
tZ2a113 "TPDeCLS
'914121'  ARRCMNCR
124230 | REAOBER
123.40° SMALL
121156 | LAsONLP .
1211661  WOROUNT
121176 INFOIST
" 1910189 INA®DEC
124225+  INTOELS .
1212351 INTLAB
121237 _ OLoecP
“rp1247 osPLYL ,
121257+ GLOGUNT
124317 ARR®TER
124320° . DIMeION
121320 SUBCUNT
*21321r  FORCNT .
121322'  NXTBCP
121323 STATE .
121324° STACKY
124325 | STACKZ .
121326 - STACK?
121327 . MCR
121330'  PAR
121332 NBR S
121533 PAR®TER
21733 NUMBER .
121736 STCNT
12176%L  MAxeePTH
121766 MAXD
'21772¢ - MAXDL
147720 T T MAXPRL
..'22003 . RETMD . ..
t22314 RETLVL
*22G17°  ECNT . ...
122025 IFSoFRB
122030 CNTOVAR
122335 L0
122343 . Ll
122364 L2
122064 L3
122296 - L4
122115 L5 S
122524 CMPLTD
122230 CMPLST .
192433 SWIDF
122,331 NBROSWE
19234 SWLsT
122135 INseDEC .
122.36°  ADRPCST
122137 LNC

122140

VI

'22142"

122142"
122743
122144

t22.45"

122146

o '22.47

122150

. 122151

122152

122153

122154"

*22155"

122156
122157
*22260°

1271640

122162

122163

122165
122166

1221700

rearie

'e2172°

v22164

122167 ..

122173

122174

122175

122176

122177 .

r222n0°

Lta22di .

122202°
122203

122204¢

.122205¢*

122206
122207
122210

122211

122212
122214
122216

Lare2213 N
..122215¢" ..

1222170 ...

122223"

“LASeLNC

1222207

122221 ..

122222°

122224"

122225

122226°
122230°

r22227" .

1222341
122232"

122233 ..

122234+

copeony 1292357
POIOTER 122236
ENDORAY - 122237
NLP 127240
BEGOLER  '272244r
Di6Mm: 122245
D1ige INg 122242

‘D18 122243
019 122244

" D20 122245

. b2s .. 122246
D21°D20 122247
D22 . 1p2250°
D22°usy 122251
D24 L rea2z52 |

D25 . 1222531
FRAME = 1'22254°" .
LOCe BER 122255
BASEQ - . '22256' ..
BASE:. 122261

....... BASE2 ....'22264°

TTmAsK 122247
WORCDEL . ...'22301" .
NXTSBL 122331
SKIPY . 122242 .
ELSEQ 122346
sKip? L2235
ELSEY 122360
SKiP2 122370 .
END : 1224067
TESODPO . '22424" .
TES®ERS 122424
Loop 1224510
STAOEST 122460
NOMO 'FT .. 122466 ..
NXToSBL 122470
INSBL . ...122503"
ELSEDN 122521
ELSEZ Leasa2re
NEXTO 1225421
ELSE? ... 122560 .
ELSEZ 122565
NEXTL o *22571!
ELSE4 122606
ELSES .. '22627°
NEXT2 "22643°
NEXTI o 122653
ELSES 1272663°
UNDSBL 1122673
OUTSHL 122677
ARoOPLS ! 122722° .
INVERT 122725¢
RELOPLS 122727' .
BOQopPLS 122732¢
DECLLS ...122736°%
SPECLS t2%035°

OPLs  ...123i30°
UNS INT 123434
MuULepLY '23150°
TENTH 123174

UNSNUF
#DIDF
MEXTC
ELSEC
ELSEZ
RDiDF1
NXTPNR
LOOKUP
NEXTO
NEXTI
NEXT?
NAMO ARY
INNOLST
MXTIDF
SKPIDF
SKPODEC
SKpeALl
SKpopL

resLr2
123246
re3velY
*233500!
VY2357

teddiye

‘23316

123325

DiseLVL

TPO®DSP

__LocsPC

PRCLVL

CUSECST

STATUS
INCODE

123331
t23335
123346
123354
123362
123407
123414
123421
123426
123435°
123443

123444

1234477
123452°

123454

123457

123463

ENTOBLK

LOCLAB
EX198LK

COR®gCP

SKI®ING

SKI®TAT
ARUNVA
RUNVA

NEXOTRY . .

INI®TER
INIT

_NONe(LAB

'123466°

123507
123513°

.1ed3530!

123540
1235611
123562°

23570

123576

123601

PROSRAM

PROOAMO .

PRO®AML

PRO®AM2

PRO®AM3

. PRO°AM4

PRO®AMS .~

.. BLock

BLCK
PROC
NEXTO

NEXT1
NEXT2

123624"

123627

123637

... 1236410

123651

123654
1236551

L 1236617

*23716°

. '23732°..

 SEMOEST

SPESEST

NEXTS ...

TEST
80ODY

'23744°
123762
123775
124013°
124016°
124020°
124050

 r24p60°

A PR
ELSED .

END

NEXTS

CMPTL

'24070°
124074°

124104
'24132'

*24161°



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
TAKOMOCR
FORLST

FOR®STO
FOROSTL
FOResST2

FoResT3s
FOROSTS4 .

SWDEC

SwWwoect .

SWDEC1

SWLEC2

SWDECY
SWDEC4 ,

SWDECS
SWDECH

131336
*313560°

131423

131434"

'31454¢

r31462¢
t31536"
131545

131576

'31013°

'31711°
131715
131738

131753

131756

31770

“ewoRpd

SWORD

"SWORDZ

ARRDEC

"BNDOLST
.PRDEC

PoEC
PRDECL ...

"PRDECZ’

_PRDECS .

PRDEC4

*32900°

132005
132030"

132044°
132045

132046
132047 ..

132.16"

132204

1322070
132211t L.

132225

PRDECS ..

PRDECSH

LSAVeLNC .

BLOCK

132241

1322741

‘DECOCME |

DEC2STI
DECLST
DECOSTO

DEcesTL .

DECeST2
_INSeECL

Loop

LooPL

.'32505°

B
ENDO ...

“Enos
LABLST
PRO®AM3
PROORAM

“prRoecM8

.1323040

132312

t32333" ..

132343
1o2343°
132345

132364

132374

132412 .

'32461°

1325241

132530 .

132534

1326200
132634

PROOCMZ

"LABDEC
_SuUBSTT
su3sT2

ORDCHT

'MACRO
MACRO?2

132571 ..

132620°

1326511

T 132655

o '32670°

" macro3
" MACRO4G

STATE3

+ 32703

L3271

132715

132715

132717

v32726" .

132735

vin

'33430°
'33432°
*33435"
t33c40°
133442°
133447

133456

*334740
133512

C 133534

133540
133544
133546

133550

. '33562°

'33570

*3361.0°

133613 "

133617
133627

133631

133633
133646

133656

1545227

STATEN 1327420 OuUTDEC
END 132753 ASSO0FD
STATE? 132756 DECOFED
STATE? *32765" supLOC
STACK . 132772 ., LOcCponS
LoAD © 1327760 SETODEC
_OPTOIZE . '33003' . MRKPGS
UNLOAD 133017 FRADR
PROSUGCE 133023+ - ADDRSS
NORMAL 133041 - LSTLTH
END . ... '33952+  TESTFC
PRCOSTP '33056° TESORET
REAOTL1 *33G700 CHCeDIM
REA®T1S 133102" CHCORET
REAOTL2 . '33411r  CHCKLL
REA®TL0 = 133123 CHCK™P
REA®TL3 . '33126'  _NBRLL
REA®T14 133150 NEXTLL
PRCOPAR _ *3316%°. NXTFI
KIND2 ~  v33i67" INCosTS
KINDS v33200r VOF
K1ND1 '33203'  SKPeRrLT™
KINDD “.... . '33243' . TRLCD
ENDOHNO *33223¢* TRLCDD
_LENTRY 233227+  TRLCDPL
SAT 1332327 TRLCD?Z
OPTOP  '33234°  TRLCDS
OPTNBR 133236 UNSNUM
BREACT 133242 ARCST
CHAOCTR 1332451 - CSTSTR
ARMOTIC =~ 133252'  CSTOTRO
REAL 133257+ CSTeTRY
INTOGER _ '33262' _  CSTOTR2
BOO9EAN 133267 CSTOTRJ
STRING 133272 . CRF e
DESONAL 133075 LigeouT
NOTYPE =~ f33275'  FILeBLE
ARDOST 133300 NP
UNKOOWN  '33303° _ CRSS . . . .
NONAR 1333067 . CYCLE
NONRE .. '33315* __ END ...
NONIHM 133320 PSEOVAR
NONBL . '33323' _  LOOP
NONSTR 1333271 END
NONDES _ '33331' . TRANSL
SIMPLE *33334° ENDCAT
SIMOLEL " "33341*. . LOOP &
SUBSCR 133345 LOOP6 »
PROC . 1333500 . PROD &
FUNCTN 133355 . NEXT &
NONOMPL  '33360' OBJ°ODE &
NONOUBS 133370 IMPPAR &
NONOROC '33373* . DYPAR
NONFCT 133402 PURPAR »
FORMAL  '33405' LENTRY  a
INVAL ! 133411 DIRECT ®
AS5TO 1334140 IMPOORD &
™ 1 g T, PURSORD " o
INLIBR '33422' . NOTeCRO &
CPLIKE 133425° SuUBeT!IT @

133731

133733
1337421

133745
133765¢
133776
134000

v34001"

134006
t34017"

134326"
134040°
134046°
134063"

134070 .

*34077°

L134210°

134312

134137°
1345421

V343075
1720020

'72010°

1720310

172042°
'72055°

172961

172064
172077

1721040

'72111°
*72.30°

1791368
72141

172144°

.du

CHA LN ""‘?21'
PSE®VAR. a '72L67"
INCOE'C & 172176"
© VALDPD s '772201°
VALONPR a '72205¢
VAL’PPR * '72211'
VALOESS & 172215
SUBOR18 & 172220
_SUDeAR9 e v72223,$
MCRLST | 4 172230'
. STACK & '72230°
NEG = 172231
EMPTY @ 72343
TBC I} '7?361'
LTy . & *72363!
STST » 1725720
.. & 72376
susy a 172404
N a '72416°
LAST ¥ 172417
TAA © m '72423
swp s 1724240
EXITSV. & 172427
CODE u 172430°
TABEL & '72454'
FUNPLTR 115354
FUNODIT  '15355°
CVAR 1153561
ENDO IST- = '15357:.
BEG® 'ST 1153601
BEGO IST  '15361°,
Lioop '15362°
Lioor6 115363
P1ROD 1453641
. 01BoQDE | '15365"
11MePAR 195366
D1vPAR _v15367°
PluePAR 115370
L1ESTRY 15374
D1i1°ECT 1153729
ILMeORD _  '15373".
P1U°ORD 115374°
Nip®CRo *15375¢
SiyeT!T 115376
PiSevAR  '15377'
FANOE!C 115400°
Via°pPQ . '15401°.
V1A®NPR 115402
V1AeDPR " *15403'
ViA®ESS 115404
~S1u°R1B  *15405°
S1U®AR9 115406"
. INSONBR _ '15407°
CLEAR '15411"
PARGART — *15413°
INGOPRT .'15416’
KIND '15422'
FREevOl  '15425°
STIAR ... .'00124°
STPaR 100240



; X
STISS 20000

STPSS " egnpppr - BEGCAT '36000° 1142000

SPQRUF r34z297 ENDOGUE  '35161' 141161
ORI - :

READD' 134211 ... koop  1'72002' *116553'

SKPBLK 1342160 T Loopé '72010°*  '116561"

SNXTUD. 1342251 PROD ~  ° 172031+ 1116602

Cagy ) 3 428 e oy e (JEDRLL 11266020

SREHEP 1342320 0BueQDE:  172055'  1116626*

“SREWRD " 1345455 TMPRAR r75061" " 1316050

ENDRB 134257 DYPAR = '72064'  '118635'

Ev At 3o v DR 17307717 1116650+

. SIPINT v3ATTI LENTRY  9172104' 1116655

B P S BIRECT 1721110 1116662¢

WP (NS 1343750 IMPOORD 172130 1116701

4 PURGORD ™ 1724361 "~ 1136707

KEYINS 1343777 NOTSCRO  '72141'  '116712¢

IR T3aq0qh T QUBeTT 1721441 1118715+

sipecyl 134401 CHAIN  v116722' 71151

S IPERETT R 440 BEEOVAR T 8 386017 11 0e a0 s

SPHBLK 134403 v \NCOEIC  v72176%  '116747°

RS gy T— P 1722040 " 1116759

SPYORD 134423 o VALONPR '72205°  '116756'

P B ONR Y S g e e VALS DPR 1720130 11167881

SPUHEP 1344471 . VALOESS =~ 172215'  '116766'

“ENDSYS 344607 SUBeR18 172220° . '116771

A SUBPAR9 1722231 11167741

TMERLST 02223077 1117004

STACK 172230 1117004

NEG "™ 12538 1" 1317005+

EMPTY 1723430 117444+

TBC T 93640 1147432

Ty 172363" 1117134+

-3 p— 1723780 11375430

JuU '72376° 93117147

SUBY T 1954041 1317385

. NIk 172416° 1417167

CLAST T 09241707 14474701

TAA 172423" v4171740

CSWP 19545417 1339178

EXITSY 172427¢ 1117200¢

QA — 1724301111720 1

TABEL 172454° 1417225
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"ASSEMBLY PARAMETERS 28/3/70

M{256]):
mMi5121:

mMi17613:
mMi{aseé}:
M{5111:
ML{*4000 1

Mm{'14745°);
SUBVOVAR[350]:
RECCVER[450]:
m[{v36000°):
BEGCAT[=399]):

ME((*'124551" = '6000') -
MI(('124584"' = 16000")
BEG UP 32 K(380]:
INSTR L8T(209):

BEG TRAFO TAB[48]!

" INTERFACE CONSTANTS

M{512):

'BEGIN?

" DRUM DIVIDING CGNSTANTS
Comp DIR: 001 000 000Q*

DR FICORIMBEG! 'gpp 000 001

*72000°)1¢
=iDELTA)]:

DR CATSPIMEND: (((:BEGCAT & :DELTAY)
DR LIBR BEG: (((:BEGCAT & IDELTA1)
DR LIBR END: 1000 144 000°

DR TRAPA BEG: 000 144 000
DRLIBRTABEND: (1000 146 400' + (:BEG
DR BEGS: ('000 146 400" + (:BEG
DR ENDS8: 000 230 000

DR BEGY: 000 236 o000°

DR EnND4:s 061 020 000°

DR BEG2: t001 020 Qo00°

DR END2: *001 140 000°

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:

SUBNOVAR?

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
= RUNSYST)+2) "DRUM CATALOGUE SPACE IMAGE END
= tRUNSYST)+3) "DRUM L IBRARY BEGIN

n 50K

" DRUMTRANSFORMATOR PART BEGIN
TRAFO TAB ~:BEG UP3Z2K)) "DRUM L!BRARY
TRAFO TAB =:BEG UPJI9K))

" 76K

" 76K

" 264K

264K

" 304K
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DR REG:
DR END:
DMP BEG:!
DMP END:?

"CORE DIVIDING CONSTANTS
BEGIN OF STACK: '
END OF STACK:

NBR OF PERMANENT ROUTINES:
MAX NBR OF ROUTINES:

CAT END;

PERVANENT CATALOGUE END:
BEGIN OF CATALOGUE!
START OF CONSTANT L!ST:
START OF TEXT ARRAY!
BEGIN OF NL::
CORRECTIOQON!

BEGIN OF UP32K:

LENGTH OF COMP|LER:

WCORE=DIVIDING CONSTANTS

TRAFO TAB BEG:

BEGIN OF TRAFOTABLE:
INFC TAB END:

LENGTH OF UP32K: )
"CORE DIVIDING CONSTANTS

BEGIN OF PRAR!

1001 140 000* " 304K
1001 540 000" " 482K
'001 540 000" " 482K
1002 000 000° " 512K

(CONPILE=TIME)

1STK BEG

tSTK ENE
+47
+256

+END CAT
(1END OF PERMANENT CATALOGUE +:DELTAL)

(:BEGCAT + IDELTAL)
((:BEG CAT + :DELTALl) + 2) “INITIAL VALUE OF DPO
((:BEG CAT ¢ 3DELTALl) + 514)
((:BEGUP32K + :DELTA)=2)

(((:BEG UPJI2K + :DELTA)«2)=-8191)

(1BEG UP32K + :DELTA)

((:BEGCAT & :DELTAL1l) =IRUNSYST) + 1)

(((:BEGCAT + (DELTAL) «IRUNBYST) + 1)

(COMPILE TIME AND RECOVER TIME)

(¢tBEG TRAFOTAB + (DELTA)

(((:BEG TRAFO TaB + :DELTA) + (6 « 128)) + 5.2)
(((:BEGTRAFC TAB -:BEGUPI2K) + (6 = 128)) + 512)
(RECOVER AND RUNTIME)

:DUMP

END OF ComMp!LER OUTPUT SPACE; + 32767

"CORE DIVIDING CONSTANTS

MEMCRY USABLE TO;

(RUNTIME) -

v126111¢
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 “MEMORY DIVIDING VARTABLES

BEGIN OF CROSSTABLE: 'SKiPY 4

BEGIN OF INFOTABLE! 1sKIpY 1

NBR OF ROUTINES: 'SKIPY 4

END OF CATALOGUE:! 'SKIpT 1

END OF TRAFOTABLE! 1§KipY ¢

END OF CROSSTABLE! 'SKIPY §

END OF INPOTABLE: TSKiIPY

END OF DRUML | BRARY! 'SKIPY 4

"INTERFACE VARIABLES

ERRCNEOUS 'gKIPY 1

DANGEROUS TSKIPY 4

RUNNUMBER 'SKIPY 4

VALUE OF CONSTANT! 'SKIPY 2

LINE COUNTER: 'SKIPY §

LAST SYMBOL:? 'SKIPY 1

LAST IDENTIFIER: 'SKIPY g

WANTED: 'SKIPY 3

FLEXCODE: 1SKIPY 4

PiICC:

'BEGIN? KAR,DATE, SYM, TBUF, ASAFE, SSAFE,
BBSAFE, KCASE, INSW, MAY!, XEZENW,
BSAFE, PT, ESIGN, STOCK, HEAD,
MEP, NN, XX, ABS, FIXFLO, LASTACTION,
CPLCHK, ININTRPT, CRITICAL, KICKOFF,
ATLMSGNL, ATLMSGNZ2, DYST, KBUF,
S{XMM1, TENTH, S|XMIL, SBCHOLTEN,
SMES1, RUNMES, XMES, HNMES, CRNLMS,
CLPASTEQD, GLPASTEL, INTREP, TELXTS,
NAIGA, FIXT60, BRUSH, INTAB,
EXITNOSWAP, WASTE TIME, TYPE,
TOFF, KEYBD, XEENS, XGET, NXTKYBDSL,
KYBD, FIN1S1, NSTART, ESTART,
INQET, CLOCK, COPY, DONT, KTAB, .C¥wl,
HERPCNT, DTS, INITPU, SIGNON,
INITPR3

Mi64+(4a:TY) ] TAR:

Mi{64+(4m:iKy) e KAR?

Mi64+(4e 39)13 CLARS

PICOL0):

SER|AL: 'SKIPYY

DATE: 1gKipty

TSS: 1KIPTE

8YM1! 18K1p1 g

TBUF: ISKIPY20

ASAFE:R 18KIPYY

S8AFES TBKIPYY

PSAFE? 18K1P*2

SAFEB: 1BKIPYY

BBSAFE: 1§KIPY

KCASE? 18K 1Py

Il)

") ORDER OBLIGATE

") THIS SET OF VARIABLES
") SPECIFIES

") STATE OF L!BRARY

N)

"TELEX OR FLEX?

FSAFE, SAPESB,
CASE, TEMP, CNT, BEX»,

DEXP, MS|IGN, MM,
ANEVW, LIMIT, CPLTIM,

NOSWAP, ATLMSGN,
HALF, SGNBIT,

DATMES, SERMES, SMES,
CLCKMS, PASTE,

TENPOVW, SCALE, GIANT,
RESTORE, ENDCRIT,

TACT, TWAIT,
NKS, DMNAH, MANDRD,

KEYT, L, KEYM,

Cw2, Cwé4, SUMCHECK,
INITPRY,
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INSW? 18KIP'Y
MAY | ¢ *eKIPYY
XEENWS '§KIPTY
CBASE: 18K IP*24
CASE: 1SKIPYY

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

sTOCK: '§KIP'Y
HEAD: §Kipty
TAIL: 1§KIPYY
DEXp: "8Kip*y
MBIGNIMM: '8KIP'Y
HEP ¢ NN YSKIP1L
XX3 18KIP12
ABS: "8KIP'Y
FIXFLOS 'SKIP'Y
LAST ACTIONS 'SKIpTy
ANEwW: *SKip*Y
LIMITS 1SKIP'Y
CPLTIM: TSKIPTY
CPLCHK! "SKIP'Y
ININTRPT: 1§KIP'L

CRITICAL: '8KiIPY]
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KICKOFF '8K1IPYY
NOSWAP? '$KIp'Y
ATLWSGN: tgKtipry
ATLVSGNY: t§Kipy
ATLWSGNZ: 'SKip'Y

BEGIN OF PERMANENTS

DYs§T: SUBC(D18ML)
D18 *0041 000 000
Dlewvis *QQo0 777 777
D23¥3: (1040 000 000' = 3)
KBUF: +2 "CR
+8 "Nl
teKIP'2
NTAE: +9
+69
- HALF! t200 000 000
SGNBIT? 400 000 000!
SixXmmi: +671088%
TENTH? 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 0 "A T E END
SERNMES: 102 10 44 24 0! "CR NL -BLKLT S
'20 12 14 30 3¢ Y“E R | A
t14 77 00 60 O° WL END
SMES: 02 10 40 77 0O "CR NL BLKDG END
SMES1: 127 77 00 00 O° "/ END
TRNVES 102 10 44 01 0 "CR NL .BLKLT T
v12 30 06 24 0° "R AN S
t14 30 01 14 0¢ "LoA T |
'03 06 77 00 0O° “C N ENE
RUNNMES: 102 10 44 20 0O "CR NL BLKLT E
127 20 16 34 0! " E C W\
01 14 03 06 O "T 1O KN
*77 00 00 00 O° WEND
XMES t02 10 44 27 0° YCR NL BLKLT X
120 20 06 77 O "E E N END
HMES : 102 10 44 05 0° "NL GR BLKLT M
*30 06 22 40 Q' "A N D BLKDG
77 00 00 GO O "END
CRNLMS 102 10 77 00 0 “CR NL END
CLEKMS: *02 10 44 12 0 "CR NL PLKLT R
134 yé 04 01 O "y K SP T
14 97 20 33 0¢ "l M EBIG

t04 77 00 00 O° "SP END
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PTRNMES !

CLCKMS1?

PHLLMES:

INFCRM OPERATOR!

102
144
12
102
103
104
104
103
104
122
104

10
23
25
i0
30
77
04
12
03
12
77

44
12
77
44
22
00
44
22
06
34
00

i1
30
00
il
33
00
31
24
04
07
00

o
[V
0'
(1R
g
Q¢
Q!
1Al
g
0!

9

CR NL BLKLT L
I B RA

R Y END

CR NL BLKLT L
O ADDIG

SP END

SP SP BLKLT W
ORDS

SP C N 8P
DRUWM

SP END

('660 072 000' + :KY)

SUBCD(:CTYPE)
$SMES
G = DR LIBR END

G = END OF DRUML i ERARY

SUBC(IFIXT60)
SUBCD(:CTYPE)
tFLLLMES

SUBC(IUPDATE LIBRARY)

A = Di8
COMPD IR
PRESENCE & =~ A
('760 072 000
GOTOR(MC[=11)

o
=

A

L]

tKY)
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PASTE

CLPASTED:
CLPASTEL

INTREP

(°000
(1004
(1004
(*o000

=137
+'004
+7010
«='014

+1147
=055
-1071
-1115

+1046
-1000
-1033

=027,

=1074
1127
+1043

=1110
+7160

=1000
=116
=077

1137
+7000
+1453
='000

-looo
+1026
+'000
=100

+1000
-louo
=1304
=7000

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%1
004°'; =152
010°'; ='146
000°; <='033
573°'; ='027
000'; +°'103
000'; #1127
001'; =134
poo'; ='110
000'; +°*141
000'; +'165
001's =006
000°%; ++124
436's ='047
442'; <113
000*'s =-t107
1013 91077
000'; +1000
po0g'; +°'000
001': =°'000
000'; +'000
426'; =°000
4323 =104
000'; =187
000'; +0000
01573 =170
024i'; ='000.
000°'; =000
500'; ='000
000'3 «°000
000'; +'160
003'; =°000

"TYPEWRITER
"KEYBCARD

") CLOoCK

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"
40514
4111y
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
=151
-'036
=1012

=006
+1124
00047
-0113

=107
+1142
='011
=1056

+1105
=1066
=132
-’126

=175
+1004
-'116
.'ooo

#looo
=000
-1024
«1000

+1010
=000
=000
=1000

=1000
«1076
='044
=161

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
0051

000°;
006+
007
000

000
4401
002t
0007

4341
000
000';
00613

00055
4301
001
000"

42413
000"
000°;
001"}

013+
000"
000
0043

000
01713
0044
0001}

~11%4
»10Q7
=1035
-'011

+v121
-1072

-l 066

-1132

* 059
=1014
=030
=1 055

-5071
1062
“1046
=1000

»102%
- f 000
=000
»1176

=1000
+1133
«'025
=000

=1146
+1000
+4000
-'000

+1000
~1148
-1000
-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
000

023
600
000
200

000y
40713
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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TELXTS:

TENPOW:

SCALE:

GIANT?

+13
+29
+2%
+16
+10
+ 31
+21
+28
+12
+ 3
+17
+24
+ 7
+ 5
+ 4

+4394
+5242
+6853
+4096
+5120
+6400
+4000
+5000
+6250
+3906

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

1377737777
1377777777

3040
6800
6000
0000
6000
0000
pooo
0000
0000
2500

P + OONOVRUNGIO

SPACE

1041
1042
1043
1044
1045
1046
1047
1048
1049
10410

e T EE S8 B TS

24(26« 4)
24(26~- 7)
24(26~10)
24(26-14)
24(26-17)
24(26-20)
24(26=24)

24(26+27)

24(26~30)
24(26-34)
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DENTST!

1

B aBEGIN OF STACK
'660 071 046°

G = PASTE[O]

suBC (:BRUSH)

G = PASTE[1)

SUBC (:BRUSH)
ININTRPT = - B
CRITICAL = = B
KICKOFF = = B
NOSWAP & - B
SUBCD({FOUND L |BRARY)
('760 070 000'+:KY)
'760 060 000°

'760 061 000

F= 3T8S{1]
TAR[D) = G
F= 0
TAR[1]) =
KCASE=z =
KAR{Q] =
KAR[1) =
ATLMSGN1
CLARI2] 3 6

nw N6

G
G
suBscd (ICTYPE)
sDATMES
sSuUBCD (:DNAH)
DATE = 6
SUBCD (:CTYPE)
ISERMES
SUBCD (:DNAH)
G = 1
SERIAL = 6 ~
SuBC (S INITDR)
SUBC (:INITRE)
SUBC (S INITPUY)
SUBC(: INITPRL)
s s 1000
RUNNUMBER = S
LAST ACTION
ANEW = = B,

o 8

INITIALIZE STACK POINTER
CLEAR INTERRUPT FROM N8

RESET TYPE WRITER

RESET KEYBOARD

NCT IN INTERRUPT PROGRAM

NC CRITICAL SEGMENT

NC KICKOFFS WAITING

SWAPPING ALLOWED

ASSURE L L.BRARY TO0O

ACCEPT KEYBOARD SYMBOLS

SET INTERRUPT PERMIT

ALLCW WRONG ADDRESS INTERRUPTS

OK INDILCATICN

INTERRUPT COUNTER = 0
FIGURE SHIFT

MC SYNBOL IN KEYBOARD VYET
INTERRUPT COUNTER = 0

NG TIME LOCK/COMPILE LINE NUMBERS

NC SPECIAL CLOCK INTERRUPTS
TYPE YDATE"

GET DATE FROM KEYBOARD

TYPE "SERIAL" -
GET SER!AL 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' LOOP
A = 6
S = 0
ABS = 8§

SUBC (:FIix1)
"660 060 000'
SUBC (:TWAIT)

A = 8 Cy
COUNT = A

F = 1CBASE

S = ;TBUF

A = MG

A + ITELXTH

A = MA

MS = A ‘
F + 9,

S & 1

REPP (:LOOP)
SUBC (:TYPE)

('010 000 000'+:7TBUF[~-1])

GOTOR (MC[=11)

'END?!' FIXT60
M[216]1=6G
*760 070 046
*760 075 000"
LCS(2),P
Yo JUMP (=3)
'660 071 046’
GOTOR(MC[=~=11])

'BEGIN!

8 s D18
MA[1] = §
§ = MA{=1]
S'81D18M]
6 = MS{1)
MC =2 6
Fal
Ms[l) = 6
MALD] = -G
6 3 A
RUA(2)
A + START
Po(a)
U, S = MGIO] , P
N, JUMP(=2)
A & MC[=]]
MS{1] = A
GOTOR(MC[=11])
(*760 070 000

YEND'  HOK

START

12
NA
MV
UNSI1GNED VERS!ON
FiX CCNVERS!ION
PREVERT INTERRUPTS
WAIT TIL TYPEWRITER 18 FREE
8 CHARA(TERS
CrARACTER FROM FiX
ACDRESS CONVERSION TABLE"
CCNVERT
STORE
CCUNT DOWN
EXIT FIXTE0
" RESET INSTR INTO ARI[0)}
" START RESET APPARATUS
" READ INTERRUPTS INTO S
" NQ INTER, FROM RESETTER?
" OWAIT
" REMOVE INTERRUPT
" EXIT BRUSH -

"ACTION COUNTER =2 }
"ADDRESS OF SS[1]
"CLEAN AWAY NOK SECTION

"PRESERVE OLD CODEWORD

"CODEWORD
WINTERRUPT COUNTER=z=)

"APPARATUS NUMBER + 16
“START INSTR (N A

"DONE YET?
YTHEN WAIT

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

S=-3

FiRSET 3 TIMES = S

S =2 PERMANENT CATALOGUE END
END OF CATALOGUE = §

G u BEGIN OF TRAFOTABLE
G + MAX NBR QF RCUTINES
BEGIN OF CROSSTABLE 8 G
G + MAX NBR OF RCUTINES
BEGIN OF INFOTABLE =z @

$§ = 0

MG[3) s s ") CROSSREFERENCE
")} IRRELEVANT FOR
") PERMANENT PART

S = DR L!BR BEG

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

8 a NBR OF PERMANENT ROUTINES
NBR OF ROUTINES = §
S + 1
§ + BEGIN OF TRAFOTABLE
END OF TRAFOTABLE = §
§ + MAX NBR OF RCUTINES
END OF CROSSTABLE = §
MS 5 G " M{END OF CROSSTABLE]:=
" END OF INFOTABLE
G + D23IM3 " ((°040 000 000' = 3) +:PSEUDPO ENTRY)
. FOUND CROSSTABLE: S « 1 ) ALL PERMANENT ROUTINES
Ms = @ "y USE PSEUDO ENTRY
U, § = BEGIN OF CROSSTABLE, 2
N, GOTO(:FOUND CRCSSTABLE)
GOTO(:UPDATE L IBRARY)

YEND' FQUND L) BRARY
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" ALL INPUT=QUTPUT

% THRCUGH THE

ICINTP

INTAB?

INSTRUCTION iIN M[24)

ASAFE = A
SSAFE = S
SAFEB = 2
FSAFE = F

1660 075 000"
t760 075 001
660 076 100
*760 076 101!
NORAS

A = 1MC

A + IINTAB

B =2 tINSTCK
ININTRPT = B
GOTO (MA)

1CLOCK
IDENTST
iDYST
tDYST
tDYST
tDYST
1DYST
tDYST
IDYST
iDYST
iDYST
iDYST
tDYST
$DYST
tDYST
IDYST
tDYST
tDYST
'DVYST
iDYST
tDYST
SDYST
ipyYsT
iDYST
iDYST
ipYST

‘DYST
IDYST
tDYST
SDYST
IDYST
iDYST
iDYST
IDYST
DYST
iOYST
iDYST
iDYST
tDYST
iDYST

INTERRUPTS CAUSE A TRANSFER TO OINTP

"READ iNTERRUPT WORDS

"INTO AS
"RENOVE

14

"YUNWANTED INTERRUPT BITS

"SELECT DESTINATION
"INTERRUPTION STACK

"CLCCK
YRESET APPARATUS

"CHARCN FAULT HANDLING

WAPPARATUS

36
35
34
33
32

VPNV &GN O

(Y
<

NSNS A DDA = =2 (5 8 |5 5 5 12 48
BHNFOWV®O® ~NOGUSLEWNH

NN NSRS N
O®W~NE N

Gé
[ =]
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INTAB(B8+:KY]: tKEYBD

INTAB[40]}1

RESTORE:

END CRIT:

Ny

EXITNOSWAR;

WASTE TIME:

15

ININTRPT = = B * END OF INTERRUPT
A = ASAFE
§ 3 SSAFE
B = SAFER
F s FSAFE

GOTOR(M[23]))

CRITICAL = « B
A = KICKOFF, P
GOTOR (MC{=1])
KICKO'P 2 =™ B
GOTO (:FINIS1)

GOTOR (MG[=1])

GOTOR (MC{=11)

"EXIT INTERRUPT PROGRAMS

" END OF CRITICAL SECTiOnN

DATE AND SER!AL:

RUN TIME; u,
N,

Y,

(660 072 000°

SuUBCD (:CTYPE)
ISMES

G = DATE

SUBC (:FIXT60)

SUBCD (3iCTYPE)
ISMES]

6 = SERIAL

SUBC (:FixT60)

(*760 072 000°

GOTO(:INITPR2)

2 HMODE, 2Z

SUBCD (:CTYPE)

sCLCKMS

SUBCD (:CTYPE)

ICLECKMS]

G = CLPASTEY
SUBCD (:BRUSH)
6 &8 CLAR{O]}
F/360

F + SCHOLTEN
F =» SCHOLTEN
CLAR[O] = 6
GOTQ(sF ! XT60)

+31KY) "PREVENT KEYBOARD INTERRYPTS
"TYPE NLCR BLK DIG

"TYPE DATE

"TYRPE SERIAL -~
+3 KY)

"TYPE RUN TIME

"TYPE LCADING
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SUBC(:TWAIT)
A = 3
PLUSA(M[B =~ 1))
G =2 MA[=-1])
KBUF{3) = B
B =2 !TBUF
A =3 MG
S 3 0
LCsAa(e) , €

A &) F + 1

Yo JUMP(=5)

U, 8§ = 63, 2

N, M[B) = §

N' 8 & 1
A a3 =:TBUF
A+ 8
LUA{18)
A 4! ITBUF{=1])
B 2 KBUF[3]
GOTO(:TYPED)

CTYPE:

TYPE: A 3
PLUSA(M[B = 11)
A 3 MA[=1]
TSS(2]) = A
A - D1BM1, P
Ny, GOTO(:TACT)
S 3 MA
U.5-310P
Y, KBUF(2) = §
JUMP («§)

TYPES:

TACT: TAR[1} = =B

$ = D18

TAR([2) = S

(*760 070 000'+:TY)

GOTOR(MC[=1))

TWAIT?S § = TAR(1]), P
Y, GOTO(:TOFF)
8 3 ININTRPT, P
'760 360 000
A+ 0
°*660 360 000°
8 = KAR[O0]
S "274 Z
N.S- 3HP
Y, KCASE s §
(r760 070 000'+:KY)
GOTO(:TWAIT)
TOFF ¢ A = TAR{Q], P
Y, GOTOR(MC{=11])
suBC(D18m1)

16

"WAIT fiL PREV, LINE 1S DONE
"INCREASE L!NK By ONE
"ADDRESS OF FIRST WORC

"SAVE STACK PQINTER

"BEGI/N ADDRESS OF TYPE BUFFER
"PACKED WORD IN A

"CLEAR S

"SHIFT 6 BITS TO §. DONE?
"INCREMENT FOR NEXT PACKED WORD
"GET NEXT PACKED WORD

"END MARKER?

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

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

"RESTORE STACK POINTER
“TYPE CONTENTS OF TBUF

"INCREASE LINK BY
W"CODEWORD

"STORE IN START L INK
“INCREMENT / DECREMENT,

ONE

MORE?

"L0CK IN BUFFER

¥i8 IT CASE DEFINITION?
"STCRE IN KEYBOARD BUFFER
"REPEAT

" INTERRUPT COUNTER = =1

WACTION COUNTER = 1
"START TYPEWRITER
MEXIT CTYPE, TYPE, TACT
"TYPING COMPLETED?

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

YLETTER 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[0] = -S
SYM = §

KBUF (3] = S

(660 071 000'+:KY)

KAR[1] = B

(*760 070 000'+:KY)

A =5
A"27'Z
A"S;P
JUMP (4)

KCASE =z A

A = INSW, Z
GOTO(:RESTORE)
GOTO(:KEYBD)
SUBC(:ITWAIT)

8 a3 KCASE
LuUs(2)

S +» 33

S = KBUF({2), 2
KBUF{2) = §

A 3 CwW2

A 3 Cul

A = INSW, 2
A = CW4
T8s[2] = A
SUBC(:TACT)
A 3 KCASE

LUA(5)

A +» SYM

A + tKTAB

A = MA
GOTOR(MCI[=11)
GOTO(A)

17

"18 THERE ALREADY A KEY PRESSED?
"VIAIT

"STCRE KEYBOARD SYMBOL
"STORE FOR PRINT|NG

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

"FIGURE SHIFT?
"LETTER SHIFT?

“STORE !N KEYBOARD CASE
"i$ KEYBD CALLED AS SUBROUTINE?

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

"RED COLOUR

"COLOUR AND SHiFT OK?

"CHANGE

"TWO SYMBOLS TO BE PRI!NTED
"ONLY ONE SYMBOL

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

YPRINT THE SYMBOL

WSYMBOL + SHMIFT
"TRANSLATION AND SWITCH ADDRESS

YEXIT IF CALLED AS BUBROUTINE
"SWiTCH
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- 1

XEENS S

STOP;

XEEN?

XGET:

NXT KYBD 8,

NKS

HAND 3

DNAF

HANDRD @

KY8D:

MAYI=A
GOTO(:RESTORE)

MAYI=8B
GOTAR(MC[=11)

SUBC(:RND)
MCeG
660 060 000
A=MAY 1 ,2Z
¥, AaXEENV
YrA'“'MC["l}
G=A
Y, GOTOR(MC[=1))
SUBC(:CTYRE)
tXMES
Az
INSW = A
MAY! = A
SUBC (! INOCT)
XEENW=A
INSW=8,P
GOTO(:XGET)

: SUBC(:KEYBD)
RUA(18)
s=A
GOTOR(MC(=1])

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

B3

GOTO( i HANDRD)

SUBC( :RND)
MC=6
'660 060 000
SUBC(:CTYPE)
tHMES
GaMC[=1]
SUBC(IFIXTE0)
§=28TOCK
MCeS
RS
INSW=S
§=232767
8TOCK=S
$aKYBD
SUBC(:REAUDY)
INSW=8
§2MC[=1)
STOLK=S
GOTOR(MC (=11}
GOTO( 1 NKS)

18

MAKE XEEN WORD UNAVAILABLE
MAKE XEEN WORD UNAVAILARLE

RCUND pARAMETER

STACK ;T

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

AND EXIT XEEN

TYPE "XEEN"

PUT KEYBOARD IN INPUT MODE

COLLECT OCTAL wWORD

STORE COMPLETED RESULT

RESET KEYBD FOR AUTOSTARTS. COND=VES
FETCH THE RESULT AND EX!T

GET A KEYBOARD SBYMBOL

CLEAN AwWAY THE ADORESS PORTION
CCPY IN A

EXIT NXT KYBD sl

si)

SHARP SIGN?
EXIT NKS

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

RCUND pARAMETER

SAVE IT IN STACK

CLEAR |NTERRUPT PERMI|T
TYPE "HAND*®

TAKE PARAMETER FROM STACK
TYPE 1T OUT

PRESERVE BTOCK FROM READ

PREPARE KEYBQARD FOR INPUT
INITIALIZE STOCK 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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KEYA. A = 0
JUMP (1)

KEYT: A = 2
S = 1

KEvVT[Z2]: S ta' ATI_MSGN1 " KEEP CTHER SIGNAL UNCHANGEV
S 4+ 1Ma

ATLMSGNL = §
GOTO (:RESTORE)

CLOCK S ('660 071 000'+ 39) " CLEAR INTERRUPT BIT
A = 997
GOTO (:F INIST{L))
NSTART: , N
ESTART: GOTO (:ENSTART)
L A =z 1]
JUMP (1)
KEvM: A = 1
S a3 2
GOTO (:KEYT([2]®
INOCT Az 0
MC = A "INITIALiZE OCTAL WORD TO ZEROQ
SUBC(:NXT KYBD SL) "GET SYMBOL FROM KEYBOARD
A = MC{=1] "GET RESULT SO FaAR
U, § =« 255, Z “SHARRP S!'GN?
Y, GOTO(: i NOCT) "START ALL OVER
U, § = 7, P “NOT AN OCTAL DIg!'T?
N, LCA(3) “MAKE RCOM FOR NEW DiIGJT
Ny, A '+? § "PUT T N
¥, § - 254, 2 "IRCN CROSS?
N, GOTO(::NOCTI[1]) "GET NEXT SYMBOL

GOTOR(¥C[=11) WEXIT INOCT
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" COCPY SECT!ION
TBEGIN®

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

COPY(0]:¢

CSECOND:

CTHIRD:

PASTE 0:
PASTE 1
883

HEP :
CWD:

DONT

CREADER!

CSECOND,

CTHIRD,

PASTED,

21

PASTEL, SS, HEP, CwD,

CREADER, CRCHER, CPCHER3, ENp, CiAR, CPAR

CIAR:S
CPAR:

G = PASTE 0
SUBC (:BRUSH)
G = PASTE 1
SUBC (:BRUSH)
A = HEP
CPARIO] & A

A = (CSECOND
INTABIB+ICRE)
A = IC€PCHER
INTAB{8*:CPU]
GOTO (: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

(*001 000 QO0Q'+:HEP([=

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

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

GOTO (:RESTORE)

(*660 071 000°+:CRE)

CPAR[1] = 8
A 3 CWD
CPAR([2] = A

(*760 070 000°+:CPV)

GOTO (:REBTORE)

"

RESET READER
RESET PUNCH
PUNCH OK -4+ LABEL
SET INTERRUPT ADDRESS FOR READER

SET INTERRUPT ADDRESS FOR PUNCH
START READING

SET INTERRUPT ADDRESS POR READER
REMOVE INTERRUPT BIT
START READING

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[O0], P

JUMP (7))
A = IHEP
CiARID) = A
CLAR{1] = A
A = CWD

CiAR[{2] = A

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

A 3 !CPAR([1]

SUBC (:HOK)

A 3 ICPAR[1)

SUBC (:HWOK)

GOTO (:CREADERIL}))

REMCYE INTERRUPT BIT

oK 2

READER 0K + LABEL
tNTERRUPT COUNTER

ACTION COUNTER = 1
START READER
EXIT

TCWARDS NOK2

TCWARECS OK
PUNCH 8YMBOL ANEW

0

22
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KTAB:

cwi

Cw2:

(1105
(1005
(1167
(1011
('135
('131
(1127
(1130
(1167
(1175
(1004
(1145
(1040
(1000
(1174
(1106
(1003
(*100
(1376
(1102
(1170
(1006
(1144
(1103
(1101
(1002
(1133
(1001
(1007
(1001
(1142
(1002

000
000
000
600
000
000
000
000
000
0oo0
000
000
ggo
0090
000
600
goo
000
000
000
000
ooo
000
000
000
000
000
000
000
000
000
000

000
000’
000
600"
000
000
000"
000’
080
0go’
000
080
000!
600’
000
600"
000
000"
000
000
000
goo
600"
600’
000
000’
000"
000°
0go’
000
0nor
ooo:

O R R A L A I N RS

tRESTORE)
!RESTORE)
{RESTORE)
tRESTORE)
IRESTORE)
tRESTORE)
IRESTORE)
$RESTORE)
:RESTORE)
tRESTORE)
tRESTORE)
IRESTORE)
tRESTORE)
tRESTORE)
SRESTORE)
!RESTORE)
$RESTORE)
{RESTORE)
tRESTORE)
tRESTORE)
tRESTORE)
tRESTORE)
tRESTORE)
SREETORE)
tREETORE)
tRESTORE)
tRESTORE)
tKBUF(21)
IRESTORE)
tRESTORE)
tRESTORE)
tKBYF(L}))

WASTERISK = 4
“5

llcR

"9

"SPACE

"NL
M)
II4
ll]
l'a
"0
":
Ol:
"3
LY
"|RON CROSS
ity
ny
u6
ll[
||/
"

”2

tl;

u7
nq
LN -

23
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KTABR?

KTARI?

cwé:

(1377
(035
(1167
(1030
(1173
(*021
(1027
(1026
(1167
(1025

(1033
(1020
(1022

(1031
(1014
(1037

(1016

(1043
(+a15
(1013
(1034
(1042
(1017
(1041
{roi2
(1040
(1023
(1004
(1036
(1032
(1024

000
000
goo0
goo
goo
000
600
000
000
000

coo
000
coo

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

000
000’
0Qo0°*
000"
000
000
000
000’
000"
000’

000°
000
000°

000"
000
000
000’
gog’
000’
000’
000’
000’
000°'
000"
000"
goo0
000"
000’
000"
000"
000

+ E+ T P e

+

¥ 4

P+ EE PEF T EEETEEE LTS

$tRESTORE)
SKEYT )
tRESTORE)

tRESTQRE)
tRESTORE)

:RESTORE)
INSTART )

IKEYM )
IRESTORE)

L )

:RESTORE)
+tRESTORE)
$RESTORE)

tRESTORE)

$CoPY )

:RESTORE)
tESTART )
tRESTORE)
tDONT )
tRESTORE)
IRESTORE)
IRESTORE)
tPINIS )
IXEENS )
IKEYA )
1RESTORE)
{RESTORE)

tkBuF=11)

IRESTORE)
tRESTORE)
{RESTORE)

24

"SHARP 8GN
wP

"R

"

“SPACE

"

"N

"M

*NL

"y

wp
g
llv
"E
"z
"D
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?

00s

PO

P11

HEAD=F
DEXP=S
MS | GN=B "
BSAFE=S "
AS=HEAD
Ss=Tall "
NCRAS,Z "
v,FaQ
Y, GOTO(:ZERO)
BExP=-8 "
8.10 "
HEAD==A
U,A3DEXP,P "
Y,GOTO(:P1) #
GOTO(:D1) "

U, A+TENPOW[B=1),P *
N,RUAS (1) "

DiVAS(TENPOW([B=1])

HEAD=z==§ "

DIVAS(TENPOW([B=1])

Ag=SCALE[B=1) "
Nr,A+1 "
BEXP+A "
AB=HEAD
U,B+DEXP,P "
Y;Ba=DEXP,2Z "
N,DEXP+B "
N,GOTO(:D0) "
GOTO(:ASEMBL) "

MULS(TENPOW([B=1]))
SasHEAD

MULAS(TENPOW[B=1])

L.CAS(1),P "
Y,RCAS(1) "
HEAD=z=A
AsSCALE(B-1] "
N,Awy "
BEXP+A "
U, B=DEXP,P u
Y, BRDEXP,Z "
N,DEXP=-B "
N,GOTO(:PO) "

26

1,E, MSIGN % §5
PRESERVE THE STACK POINTER

-MANT i SSA IN AS
NORMAL 1 ZE MANTISSA. 18 IT ZERO?

INITIALIZE B!NARY EXPCNENT
INITIALIZE DECIMAL-BINARY CONVERSION

's DEXP PCS?
MULTIPLICATION CYCLE

DIVISION CYCLE

CAN WE DiVIDE WITHOUT OVERFLOW?
IF NOT, SFIFT RIGHKT ONE
" DIVIDE BY POWER OF 10
STORE MCRE SIGNIFICANT HALF OF QUOTIENT
" DIVIDE FOR LESS SIGNIFICANT HALF
CCRRESPCNDING BINARY SCALING FACTOR
CCRRECT FCR PRESHIFT
BRING BEXP UP TO DATE

1S DEXP > 10(LSULALLY)?

HAS DECIMAL EXPT .BEEN REDUCED TO 0 YET?
BRING DEXP UP TO DATE

DIVIDE

BINARIZATION (8 NOW COMPLETE

" MULT TAIL BY POWER oF 10

" MULT HMEAD BY POWER OF 10
LEFT ONE, WAS |T ALREADY NORMAL IZED?
THEN SHIFT IT BACK

BINARY SCALING FACTOR

CORRECT FCR NCRMALIZING SHIFT
BRING BEXP UP TQ DATE

DEXP < 10(uSUakLY)?

THEN USE DEXP, IS 1T ZERO?
BRING DEXP UP TO DATE
MULTIPLY
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ASENBL:

ROUND?

ZERC:

SIEVE:

1 27

ABHEAD

S2w=S " PLUS MANTISSA IN AS

BsBEXP

B+12 * CORRECT BEXP FOR SHIFT
U,B+2048,P “ 1S EXPONENT UNDERPLOW [MPOSS|BLE?
Y,GOTO( :ROUND)

B+2087,° " APPARENT UNDERFLOW CORRECTABLE BY SHIFT?
N, B240 " |F NOT, PREPARE TO SHIFT 40 PLACES
Y, 8239 " MINUS REQUIRED NUMBER OF SHIFTS
YnB’”B
U,Be31,P * o)

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

RUAS(8B) ")

Ba=2047 " UNDERFLCW EXPONENT

5+2048,P " ROUND MANTISSA TAIL, NO CARRY?
N,S30 "IN GASE OF CARRY, TAIL :=
NsA®L,P " CARRY OVER TO MEAD, NO OVERFLOW?
N,RCA(1) " REPAIR OVERFLCW IN HEAD
N, B+q " AND CORRECT BINARY EXPONENT
U,B=2047,P " EXPONENT CVERFLOW?

Y,FRGIANT
Y,GO0TO(:ZERD) " THEN PRCVIDE LARGEST NUMBER

RUAS(12) " GHIFT MANTISSA TO POSITION

HEAD=A

ABB,Z " 1§ EXPONENT ZERO?
v,Az( " MAKE T «0 THEN

A'#14095 " REMOVE COPIES OF SIGN BIT

RCA(12) " SHIFT EXPONENT INTO PLACE

A4 "HEAD " CCLLATE EXPONENT W!TH HEAD OF MANTISSA

Fea " PUT THE RESULT IN F

BEMS [ GN " SIGN OF THE MANTISSA

B=65,2 " oys 1T MINUS?

Y,FawF " THEN COMPLEMENT F

F40 " NORMAL IZE F

BEBSAFE " RESTORE THE STACK PQOINTER

VALUE OF CONSTANTSF * STCRE RESULT FOR ERROR MESS.

GOTOR(MC([~1))

SUBC(INXTSYM)

AzS
UpS'qu
N,GOTO{MC[=11)
U,5=65,2
NIA'64JZ
Y, GOTO(MC[=1))
U,S-BS.Z
Y:ARY
Y, PTrA
Y,GOTO(ISIEVE)
U.S-59,Z
Y, GOTO( I XPONT)
U;§=123,2
N, GOTO(ISER)

SUBC(INXTSYM)

U,S-123.Z

N;GOTO(:SIEVE[L])

L}

Ex!T READ

GET A SYMBOL

MAKE 5 COPY IN A

IS SYMBCL A NCN=D|1G}|T?

RETURN w!TH DIG!IT, CONDITION = NO
IS IT MINUS SIGN?

OR PLUS §1GN?

RETURN WITH S1GN, CONDITION = vES
IS IT DECIMAL PQINT?

NOTE OCCURENCE OF POINT

AND GET NEXT SYMBOL

1§ IT 17

GO TO PROCESS THE EXPONENT

1s {T A SPACE®

THEN 1T CAN ONLY .BE A SEPARATOR
GET SYMBOL WHICH POLLCWS THE 8pACE
1S IT ALSC A SPACE?

THEN GO FIND .QUT WHAT T 1S
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SEPEX:
SEP:

CLEAN?

XPONT?

NXTSYM:
TAPE:

1
$33276

GOTO(MC[=-11)

U.S-120:

N,GOTO({SEPEX)
SUBC( INXTSYM)

$«120,

N,GOTO(ICLEAN)
GOTO(I1SEPEX)

B=1
-Ss8CNT,
Y,A8%,E
YoTAIL:A

SUBC(:!SIEVE)

N, JUMP (3
U,8=3276
N,ESI1GNs
JUMP (=
DEXP=S

SUBC(:8I1EVE)
¥,6O0TO( :WORK)

SEDEXP
MULAS(
U,5=999,
Y,521000
JUMP (=

"SKIPY

GOTO( INXTTAPESL)

TEND?

7P

2

Z

Z

)
7,2
$
5)

10
P

8)
i

READ

SEPARATCR INDICATION IN S, CONDITION

RETURN w!TH SEPARATOR

IS THE SEPARATOR AN APOSTROPHE?

IF NOT, AN CRDINARY SEPARATOR

NEXT SYFBOL

iS IT APOSTROPHE?

IF NOT, FLUSH IT QUT

END OF COMMENT BETWEEN APOSTROPHES

REMOVE THE UNUSED L INK

NO DIGITS N THE MANTISSA?
THEN THE MANTIBSA I8 1

NEXT SYMBCL

HANDLE FIRST DIGIT OF EXPONENT
IS THE NON=DIG!IT A SERARATOR?
THEN STORE SIGN OF EXPONENT
AND GET NEXT SYMBOL

STORE EXPCNENT

GET NEXT SYMBCL

NON=DIGIT, SO END OF EXPONENT

PROCESS THE NEW DIGIT
1S THE EXPONENT HUGE?
THEN 4000 1S 211G ENOUGH
REPEAT

28

YES
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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-l;Z
N,S-l:Z
Ny S=1,2Z
N,GOTO(:SPILL)
MM=zA
UJA-13'P
A=(,E
Y;GOTO(:SPILL)
NNz2S
SUBC (1 CONV)
s813
MG{=1)=8
ABRDEXP, P
Y,5310
N,Ss11
Ns;AB=A,P
SUBC(:STORE)
S$=A
ABiS XMiL[=1])
A+COUNT
MUL S (MA)

TENAS
DEXP=S
SzA
REPZ(ILAST)

Y;S$28,2

Y,8214
SUBC(:STORE)
SBDEXP
GOTO(:TEN)
SUBC( 1STORE)
szi4
SUBC(:STORE)
GOTOR(MC[=41)

FIXFL0OnS
BSAFE=8
Faxx,p
N,FI-F
AgwF
SE=A
RUS(15)
BEXP=S
AV®*32767
AVe 132767
$8uG
FeiCBASE[1]
NORAS
B=52
BEXP-B
HEAD=A
Av=(
DEXP=A
Bs10

GET PARAMETERS

IN A,

$, AND

F

30

STORE THE NUMBER TO BE CONVERTED
STORE NUMBER OF EXPONENT DIGITS

WAS IT ONE?
OR TwWC7
OR .THREE?

IF NONE OF THESE,
STORE NUMBER OF FRACTION DIGITS

Mr > 137
OR MM < 1 72
THEN ERROR

NUMBER OF DI1GITS BEFORE POINT

THEN ERROR

1= 0

CONVERT FRACT!ION PART OF NUMBER

»
STORE 1» OVER SPACE
IS DECIMAL EXPONENT POSITIVE?

+

ABS(DEXP), CONDITION = YES

STORE S1GN OF EXPONENT

MULT!PLY ‘DEXP BY .

MULT .pY TEN

' STORE FRACTION

1’ 001' OR

EXPONENT DIGIT TO S

COUNT DOWN
LEADI!NG ZERQ?

THEN REPLACE IT BY A SPACE
STORE SPACE OR DIGIT
RESTORE FRACTION TO S

NEXT DIGIT

STORE LAST DIG!IT

SPACE

STORE PINAL SPACE

ExIT FLG

STQRE FIX/FLO

INDICATOR

PRESERVE $TACK POINTER

ABSOLUTE VALUE OF NUMBER IN

BINARY EXPONENT

MINUS MANTISSA

I'N

$

IN A8
INITLALIZE STORE
NORMAL I ZE MANT |SSA

F

.001

BIN EXP WHEN A,8 SEEN AS FRACTION

INITLALIZE DECIMAL EXPONENT
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Dlv:

MUL $

MULT

AHZ

BEXP-A,P
N,ABEXP
N,GOTO( :MULT)

DEXP-B

AZHEAD

U,A+TENPOW[B=1],P

N,RUAS (1)

DIVAS(TENPOW[B=1])

HEAD=S

DIVA(TENPOW[B=11])

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

A+SCALE([B=1]
BEXP=A
DEXP+8

MULS(TENPOW([B=11])

SaHEAD

MULAS(TENPOW[B=1])

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

HEAD=A

ABBEXP
NyA=}

UrA+SCALE(B=1),P

N;GOTO( t MUL)
B-1:P
Y, GOTO(MULT)
BE=A
U'B'S'Z
N, GQTO( ! AH)
TAIL=S
MULS (TENPOW)
seMHEAD
MULAS(TENPQW)
LCAS(1),E
Y,B'i
Y,DEXP~B
N,S8TAIL
N; AsHEAD
N,RUAS(B)
HEAD=~A
TAiL==8
S8l
S=DEXP
DEXP=S
Bs8F I XFLO,Z
Y,58=0
S+MM, P
m{01=s
M{i1=8
ABHALF
-3 1]
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 SIGN|F|CANT HALF
CCRRESPONDING BINARY SCALING FACTOR
CCRRECT FQR PRESHIFT

REPEAT

UPDATE BEXP WITH BINARY SCALING FACTOR

UPDATE DEXP
MULT .gY PQWER OF TEN

CCMPLETE DOUBLE PRECIS{ON MULT
NCRMAL IZE, WAS |T ALREADY NORMALIZED?
THEN RESTORE 1T AS 1T waAS

BINARY EXPONENT
CCRRECT FQR NORMALIZING SHIFT

DCNE %ITH MULTIPLYING?

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

MLLT .eY TEN

FINISKE DOUBLE PRECISION MULT
MULT .BY TwO, wAS THAT T0OO MUCH?

UPDATE DEXP

NCRMAL 1 ZE DECIMAL MANT|8SA
STORE POS|T)|VE
DECIMAL MANTISSA

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

DEXP+¥M

STORE IN TWO
CCUNTER LCCATIONS
AS 12 D

FCR RCUNDING
AVOLID DIVISIONS
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RU: . RUAS ( 4) w0

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
N,A+t 4 AND CARRY IT CVER TO MEAD

A+HEAD,P * RCUND HMEAD, NO OVERFLOW?

N, Asq

N,DEXP+A " GCORRECT DECIiMAL EXPONENT FOR OVERFLOW
N,M{11+8 " CCRRECYT COUNTER IF FIX

N, ARTENTH " MANTISSA 1S

N,SETENTHI[1) " 4 IN CASE OF OVERFLOW

HEAD=A " STORE ROQUNDED

TAIL=S " MANTIS8A

szDEXP

B2RSAFE * RESTORE STACK POINTER
U,S8F | XFL.0,2 v FLO?

N, JUMP(7)
ABCOUNT " NUMBER OF EXPONENT DiGiITS
A+INTAB[=1])
U,S=MA,P " EXPONENT CVERFLOW?
N;S'-s
N, S=MA,P " OR EXPONENT UNDERFLOW?
Y,GOTO(:SPILLI{=1]) " HANDLE EXPONENT SPILL

GOTO(:ISHRTCT) * SRORTCUT POR FLO

SeNN,P " DEXP=NN>D? R
Y,GO0TO(:8PILLI=1)) " OVERFLOW IN FiX

AsDEXP,P
N, GOTO(INDBTP) " NC DiG!ITS BEFGRE THE POINT

M[0)1=-8,2 v NUMBER OF LEADING SPACES TO COUNTER

M{1])=A “ NUMBER OF DIGITS BEFORE THE POINT
Y, JUMP(3) “ IF NO SPACES AT ALL

s214,P " SPACE, CONDITION = YES

GPONE ¢ SUBC(:!STORE) * STORE SPACE

REPQP( :GPONE)

DIGITSS SETAIL *o)

TENAS * )

TAIL=S o) CALCULATE

SaHEAD "o AND

MULAS(10) * ) STCRE

HEAD=S ") DIGITS

MGz A ")

Fel "o

REPLP(IDIGITS) ")

N, GOTO(:RET) " AFTER DIGITS AFTER THE POINT
SHRTCT: ASMM, Z
Y,GOTO(:RET) v DCNE {F NO D!GITS AFTER THE POINT

M{1)=A " NUMBER OF DiGITS AFTER POINT TO COUNTER

s812

SUBC(:ISTORE) " STORE DECIMAL POINT

GQTO(:DIGITS) n 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'u'-32767,2
A®13
Y,Sa(
N,S83
ABS=A
N,SUBC(:FLO1)
N,GOTOR(MCI[=-1])
SUBC(:FIX1)
sxé
M[{0])=S
S»i4
SUBC(:8TORE)
REPOP(:FILL)
GOTOR(MC[=-11)

TEND

34

ABSOLUTE VALUE OF HEAD OF F IN
IS NUVBER INTEGER?

NN iz 18 :

MV :3 0 FOR FiX

‘M 1= 3 FOR FLO

S| GNED VERS|ON

PERFORM FLOATING CONVERSION
AND EXIT .GEN

PERFORM INTEGER CONVERSION

8iX SPACES EXTRA AFTER INTEGER
COUNTER LCCATION

SPACE

STORE SPACE

EXIT .GEN

QUTPUT CONVERS|ON ROUT(NES

A
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" DRUM SECTION

*BEGIN!

HERE :
INTAB(8+:DR)
Ml{64+(4+:DR) )¢

HERE[O]:
DRSS

ATT WORD:
LAST TURN}
DRBUSY?
DROK :
DREF ¢
ACTIVE:?

DRNEK

DRMES

WAMES {

HERE, DRAR, DRSS, ATT WORD, LAST TURN, DRBUSY, OROK,
DRNBK, DRMES, WAMES, HCK DR, DRSTART1, DRUM, DRNOK

ASSUMED TO BE DECLARED GLOBALLY .ARE:
DREF, ACTIVE, IN|TOR, ATTENTION, DRSTaART, READCOMP,
ENDTRANS, PROCESS6, WA INTRPT

ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:

DR, INTAB, BRUSH, SGNB!T, D18, D18M1i, RESTORE, HMOK,

CTYPE, WASTE TIME, PROCESSQO, PRQCESS1, PROCESS?,

PROCESS3, PROCESS4, PROCESSS5, PROCESS7, PROCESSS,

PRQCESSY, PROCESS10, PROCESS11, PROCESS12, PROCESS13,
PROCESS14, PROCESS19, PRESENCE, .COMPD IR, BEGIN OF COMPILER,
LENGTH OF COMPILER

‘DRUM
DRAR:

'SKiPY

"SKIP?

15KIPY
1SKIPY
"SKIP!
YSKIP?
"SKIP?
TSKIPY 16

TS 50 g B0 O O

‘02 10 44 22 0 "
'12 34 07 04 0 "
‘06 23 36 77 9 "
'02 10 44 22 0! "
t12 34 07 04 0 "
'15 30 12 14 0' "
‘g1 25 77 00 0! "
'02 10 44 31 0 "
'12 03 06 13 0 "
'04 30 22 22 O "
'12 20 24 24 0 "RESS
'77 00 00 00 O * END

o
Z

BLKLT D
P

END
BLKLT D
&P

|

o B
«»PC_w®C
2z
z
<

N

POHEITDBDOHZID

BLKLT W
G

o
L ZT MDD BT RET

L]
A
>
L+
<«
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INITDR: s = 0
A™T 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[B) = = B " NC DUNP
DROK = B " DRUM CK
HOK DR: G = ('000 040 000'+:DR)
SUBCD ($BRUSH) " RESET DRUWN
$ = DRSS
DRAR(Q] = S " LABEL
GOTOR (MC[=11) " EXIT INITDR
ATTENTION! S '+! ATT WORD
ATT WORD = 8, 2 n NC ACTIVE PRQCESSES ?
Ny, A = DRBUSY, P " OR DRUM GHANNEL OCCUPIED ?
Y, GOTOR (MC[=11)
DRBUSY = ~ B " SAVE STACK POINTER
B = LAST TURN .
RCS (B+1), P
Ns S '+' SGNBIT " CLEAR SIGN BIT
NORS , » )
S = LAST TURN "y
S -~ MCI1]), 2 " ) FINE NEXT VICTIM
N, § + 0, P ")
N, § « 27 ")
LAST TURN = S
8 = « DRBUSY * RESTORE STACK POINTER
JUMP (8) " SwiTCk OVER PROCESS NUMBER

GOTO (:PROCESSO)
GOTO (:PROCESS1)
GOTO (:PROCESS2)
GOTO (:PROCESS3J)
GOTO (:PROCESSE)
GOTO (:PROCESSS)
GOTO (:PROCESSS)
GOTO (:PROCESS7)
GOTO (:PROCESSS)
GOTO (:PROCESSY)
GOTO (:PROCESS10)
GOTO (:PROGESS11)
GOTO (:PROCESS12)
GOTO (:PROCESSIZ)
GOTO (:PROCESS14)
GOTO (:PROGESS1S)

" 4T 1S UNDERSTOOD THAT EacH PROCESS, ACTIVATED IN THIS waY, SHALL
" END WITH THE FOLLOWING INSTRUCTIONS!

" SUBC (:DRSTART) “ START TRANSPORT
" GOTOR (MC([=~11) " EXIT PROCESSI
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DRSTART! DRSS(11]
DRSS (2]
DRSS(3]
A = M[Be1)
DRBUSY = A
DRAR[1] = B
Az D18
DRAR[2] = A

A

S
G

DRSTART]:

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

DRUN ! (1660 071 000°'+:DR)

S = DRSS[=-1],
Ny, GOTO (:DRNOK)

DROK = B

A = DRBUSY

DRBUSY = = A

SyBcC (:MA[1))

GOTO (:RESTORE)

37

ORUM® ADDRESS

CCRE ADDRESS

BUFFER LENGTH

L I NK

DRUM CMANNEL CCCUPIED
iNTERRUPT COUNTER =z ¢

ACTION COUNTER = 1

START DRUF¥M TRANSPORT
EX!T PRSTART

REMOVE INTERRUPT SIGNAL
0K ? .

DRUM CK
DRUM CHANNEL FREE AGAIN

REPORT COMPLETIiON OF TRANSPORT
EXIT CRUM

" |T IS UNDERSTOOD THAT EACH REPORT OF COMPLET!ION SHALL END WITH

“ THE FOLLOWING INSTRUCTION:

" GOTO (IATTENTICN)

DRNCK '"BEGIN?
‘SBHS,P
N» SUBC (D18mM1)
U, § 's' D18, 2
N, JUMP (7)

S = DROK, P
Y, SUBC (:CTYPE)

{ORNBK

DROK = = 8

TRY AGAINS

U, § 'a' 4096, Z

Y, SUBC (ICTYPE)
$DRMES

¥, SuUBC (D18Mj1)

U, S '«' 8192, 2z

N, SUBC (D18M1)

60TO (:TRY AGA'N)

'*END?  DRNOK

TRY AGA!IN

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

w COUNTING ERROR ?
GIVE P !
NBK ? i

FIRST OCCURRENCE ?
TYPE »DRUM NBK*"

NCTE CCCURRENCE

RESET DRUM

START DRUM TRANSPORT ANEW
Ex!T BRNOK ,

PARITY ERROR ?

TYPE "DRUM PARITY"

GIVE P
TIMING ERROR ?
GIVE LP
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" DRUM §
REAC COMP: S = PRESENCE, P
Y, GOTOR(MC[=~11) .
REAC NEWCCMP: A = DRFICORIMBEG " FIRST WORD ON DARuUM
$§ = RUN SYST " FIRST WORD iIN CORE
8 + COMPDIR " CORE TODR ORDR TO CORE
G = LENGTH OF COMPILER
SUBC(: TRANSPORT)
A = DRTRAPABEG
$§ = BEGIN OF UP 32 K
S + COMPDIR
G = LENGTH OF uUp 32 K
SUBGC(:TRANSPORT)
A= "i1F NOT gXPLICIT SAlD
COMPDIR = A "NEVER MORE CORE
GOTOR(MC[=1)) "TQ DRUM
PROCESSS6: A = 4096 " MAXIMUM TRANSPORT LENGTH
DREFI{4] = A, P " ¢ JOB LENGTH 7
N, A + DREF(4)
F = I1MA "' NUMBER OF WORDS
S = DREF(2] " FIRST WORD IN CORE
DREF[2] + A " INCREMENT
PLUSA (DREF[3]) " INCRENMENT
A -~ 1MG * FIRST WORD ON DRUM
SUBC (:DRSTART) " START TRANSPORT

GOTOR (MC[=1])

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

A = DREF[4), P " TRANSPORT TC .BE CONTINUED ?
ACTIVE{6) = A

Y, 8 = 0 " CONTINUE ACTIiV|TY

Ns A = DREF

N, S = MA " OALLOY

Ny MA 2 = § " REFERENCE TO THE ARRAY

Ny DREF{1] = = S " FCREID WRONG ADDRESS INTERRUPTS

Ny S = 64 :

GOTO (SATTENTION)
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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:
PRQOCESS12:
PROCESS13:
PROCESS14:
PROCESS15:

SyUBC (D18MY)

" GIVE P

40
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“ READER SECTION

'BEGIN!

HERE @
INTAB[8+:RE}:
M{64+ (4w :RE) ]!

HERE{O]:
188

|CHECK
READY:
I1POS:
CRBUNOF 4
CRBUNOE4;
QUEL4?
DRBUNOF 4
DRBUNODES4:
DRROOM4:
QUEUS:
CRBUNOFS5
CRBUNOES:
I TEL
REPOS:

| BUNOF ¢

1 BUNOE
18UsSY:
DONE ¢
DFDSGN:
TRNSGN?

HERE, 1AR, 1SS, READY, 1P0OS, CRBUNOF4,CRBUNOES ,
QUEU4, DRBUNOF4, DRBUNCE4, DRROOM&, QUEUS, CRBUNOFS,
CRBUNOES, I1TEL, REPOS, !@UNOF, IBUNOE, I|BUSY, DONE.
DFDSGN, TRNSGN, CRBUF41, CRBLF42, CRBUFS51, CRRUF52,
fBUF1, 1BUF2, IMES, REMES, ANALYZE, INQUIRE, wAIT,
FROM DRUM, START OUT, DR TC CR, .CR TG DR, TO DRUM,
START |IN, |START, ISTARTZ, ISTART4, READER, INOK,
CONTRACT, CONTRACT2

ASSUMED TO BE DECLARED GLOBALLY ARE: :
ICHECK, INITRE, REHEP, ISKIP, PRQCESS4, PROCESSS,
ENSTART

ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:

41

INTAB, RE, IBULEN, BFL, DREBEG4, DREND4, MAX4, ACTIVE,
ITIM, BRUSH, ERRORM, ENDRUN, ANEW, CTYPE, WASTE TIME,

ATTENTION, DRSTART, D18, D18KW1, RESTORE, HOK

‘READER
AR

'SKiP?

'SKIpY

'SKIPY
TSKIPY
TsKkipt
"SKIP?
YSK P
"SKIPY
18K
'SKIPY
"SKIR?Y
tSKPY
rsKip?
1SK|P?
'SKiP?
18K 1P
TSKIP?
"SKIP!®
TSKIP?
ISKipY
TSKIP?
'SKIP?

PR R R S A BRI S R A R PA RS BB RA R R BB BA O 1S
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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

N,

U,
N

'BEGINY

OONE = B

I1BUSY =2 « B
DFDSGN = = B
TRNSGN = -~ B

A = DRBEG4
DRBUNOF4 = A
DRBUNOE4 = A

A = 1MAX4
DRROOM4 = A

A = 0

QUEU4 = A

QUEUS = A
ACTIVE(4] 3 - B
ACTIVE[S) a = B
S = {CRBUF41
CRBUNDE4 = §
CRBUNOQF4 = §

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

S = ICRBUF41, Z
GOTO (:LOOPYL)

S = I1CRBUFS1
CRBUNOES = 8§
CRBUNOFS5 = §
REPOS = §

MsS = B

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

S = MB([=1)

S = CRBUNOES, Z
GOTO (:LOOP2)

S = (256#:1TIM)
ITEL = 8

S = {IBUF]

1 BUNOE =» §
I|BUNOF = §

A& MS{=1}, P
MS{=l] 2 = A

S 2 -~ MS[=1)

§ = |BUNQE; Z
GOTO (:LOOP3J)

43

LOOPL, LOOP2, LCOP3

* NC TAPE 1IN TAPE READER
" READER INACTIVE

" ) NO

" ) MESSAGES

" ) SELECT FIRST
" ) DRUF PAGE

" DRUM EMPTY

) NO GUEUES OF BUFFERS

) WAITING FOR TRANSPORT
") NC ACTIVE

)} PRQCESSES

) SELECT FIRST
" ) CORE BUFFER

) ASSURE PRESENCE
" ) OF BUFFER
* ASK FCR TRANSPORT
" SELECT NEXT BUFFER
" CYCLE CLOSED ?

W) SELECT FIRST

" ) SECCNDARY BUFFER

" INITIALIZE REPOS

“ NC MESBAGE IN BUFFER’
" ) ASSURE PRESENCE

" ) OF BUFFER

" SELECT NEXT BUFFER

* QYCLE CLOSED 17

" OINITIALIZE ITEL

" ) SELECT FIRST

" } PRIMARY BUYFFER

" ) ASSURE ABSENCE

" ) QF BUFFER

" SELECT NEXT BUFFER
" CYCLE CLOSED 7

G = ('000 040 000°'+:RE)

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

YEND Y INITRE

" RESET TARE READER

" FIRST LABEL
" START READER
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REHEP:

REMEPL: -

ANALYZE:

I NQUIRE

Ny

Ny

U,

Yo
A\

Yo
Yo

'BEGIN' REHEPL

S = READY, P

SUBC (:tANALYZE)

A = 1POS

RUAS (2)

A = MA[1)

RUS (24), Z

S s 1

JUMP (§)

RUA (9)

RUA "(9)

660 060 000°

IPQS + §

A ta' 256, Z

A '« 255

ICHECK + A

S = !1MA

GOTOR (MC[=~il)

MC = A

SUBCD (:FROM DRUM)
A = MC[-1], P
GOTO (:REHEPY)
TEND' REHEP
SyUBC (:INQUIRE)
READY a B
GOTOR (MC[=11])
A 3 998

SuUBC ((ERRORM)
GOTO (<{END RUN)

S = CRBUNOE4
A = MS(=1], P
SUBC (tWAIT)
A=z MS, P
ATLMSGN =% A
Lca (4)

ANEW = A

GOTO (MC[~11)

ALL Ok 7
ELSE ANALYZE
PCSITION IN BUFFER

SEPARATE WORD ADDRESS

TAKE -BUFFER WGRD

SKFIFT INDICATION
INCRENMENT FQR 1POS
ShiFT -OUT

SHIFT QUT

PREVENT INTERRUPTS
INCREMENT 1POS

STILL MORE .CHAR,

IN BUFFER

CLEAN AWAY EXTRANEOUS 81ITS

ADD TG -SUMCHECK
cocpy CHARACTER

EXIT REMEP

SAVE .CMARACTER

ASK FCR REFILL

RESTORE CHARACTER, COND YES

EX1T REHEPR

INPUT CONTINUED ?
THEN albL 0K
REPORT END OF
SELECT BUFFER
PRESENT 7

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,

C DONE) P

= ACTIVE[SB]), P

= ACTIVE!4), P

= MS[{=1], P

8CO (1CTYPE)
tREMES

§ = CRBUNOE4

A = MS[w1], P

GOTOR (MC[=1])

SUBC (!WASTE TiME)

JUMP (=B8)

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

S = CRBUNOE4

A = MS[~1)
MS{wl] 2 =« A
CRBUNOE4 = A

LUA (2)

IPOS = A

READY =2 = A

A = i

QUEU4 + A

A 3 ACTIVE(4], P
A =2 DRROOM4

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

S = 16

GOTO (:ATTENTION)

READER ACTIVE 2?2

v TRANSPQRT TG DRUM ?

v TRANSERQRT FROM DRUM %
~» ARRIVED ?

TYRE WINPYT TAPE®

SELECT BUFPFER
PRESEMNT YET ?
EXIT wA4T

WAIT FOR A WHILE
AND TRY AGAIN

INPUT CONTINVED 7
ASK FCR NEXT BUFFER
END OF INRUT
CCNTINUE 8KIP

SELECT BUFFER

) BUFFER NOT

} PRESENT

SELECT NEXT BUFFER

INITLALIZE IPCS

STiLL ANALYSIS REQUIRED
) ONE BUFFER MORE

) IN GQUEUE

TRANSPORT ACTIVE ?

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

ACTIVATE TRANSPORT

45
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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 CRUM:

START IN:
I1START:

18TARTZ:

ISTART4:

ISTART12:
{STARTL3:

READER:

Ne
Y

Y,

N,

Na

A\
Yo
Yy
Yo
Y

Ns

S = CRBUNOFS

A =z M§[=1]
MS(=1] = - A
CRBUNOFS = A
REPOS =3 A

A = (256%:11T M)
ITEL = A

A = 1

QUEUS + A

A = ACTIVE[SB], P
A 2 DRROOM4, Z
GOTOR (MC[=11)
ACTIVEIB) = B

s = 32

GOTO (:ATTENTICON)

"BEGIN®' 1START12,

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

A =3 ISTARTL3

A = ISTART12

A + |BUNOF
issf1] = A

A = D18

lAR{2] = A
tAR[{1} = B

48
" SELECT SECONDARY BUFFER

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

" IN|TIALIZE ITEL

" ONE BUFFER MORE IN QUEUE
* TRANSPORT ACTIVE ?

" OR DRUM SPACE EXHAUSTED ?
" pCcSTPENE TRANSPORT

" NCTE BCTIVITY

“ ASK FCR TRANSPORT

ISTART13
" READER IN ACTION ?

" REQUEST FOR A NEW TAPE ?
" )

" 3 FCRF¥ CODE WCRD

" )

" STORE CODE WORD

" ACTION COUNTER = 1
" INTERRUPT COUNTER = 0

('760 070 000"+:RE) “ START READER
= B

1 BUSY
GOTOR (MC([=11)

" READER !N ACTION NOW
* EXIT 18TART

(1001 000 000'#:BFL)

(001 000 000'* 2)

TEND®  ISTART

(1660 071 Q00*+:RE) * CLEAR INTERRUPT BIT

S = 1 BUNOF " ) SAVE POSITICN OF

G 3 1AR[3] " ) LAST CHARACTER READ
MS = 6 " ) IN TOP OF BUFFER
1BUSY 2 = B " READER IMACTIVE

A = 1AR(0), P
GOTO (:iNOK)

A = DONE, P
DONE = = B

A 3 ATLMSGN1
ATILMSGNZ = A
SUBC (:I1START2)
GOTO (:RESTORE)
A = = ME[{=1]}
Ms{=1] & A

| BUNGF =2 A

S = Ma[=1], P
SUBC (:1STARTS)
SUBC (:CONTRACT)
GOTO (:RESTORE)

"
"
"
H
L

it

i OK ?

FIRST INTERRUPT AFTER EOT ?
NCTE PRESENCE OF NEW TAPE
FIX VALUE OF

A/T AND L/M SIGNALS

START READER FOR F|RST |NFORMAT|ON
ExIT READER

) BUFFER PILLED

) WITE INPUT

SELECT NEXT BUFFER

FILLEG WITH INPYT ?

START READER AGAI'N

ExI1T 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,
N,

TRNSGN = A, P

G = CRBUNOF5

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

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

60TO (i1RESTORE)
A '+’ TRNSGN, Z
JUMP (1)

A 's' D18, Z

SUBC (:CONTRACT2)

GOTO (3RESTORE)

)

50

MESSAGE WAITING 7?7

SELECT SECONDARY BUFFER
PRESENT 7

PCSTRCNE TRANSMISSION

PUT MESSAGE INTQ BUFFER
EXTINGUISH SIGNAL

ASK FCR TRANSPORT AND EXIT

IN BETWEEN TWC TAPES ?

PUT MESSAGE INTO DEFERRED S!GNAL
EXIT

IDENTICAL TC PREVIOUS MESSAGE ?

ESTART 7
ASK FCR TRANSPORT
EXIT
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" PUNCH SECTION

"BEGIN'

HERE:
INTAB[8+:pU]?
MI{64+(4u:pU) )¢
HERE (0]

PSS

SUMCHECK:
HEPCNT
PPOS:
SHIFT!S
CRBUNOF2:
CRBUNOQE2:
QUEL2:
DRBUNOF2:
DRBUNOE2:
DRROOM2Z:
QUEL 3!
PBUNOF !
PBUNOE
PBUSY?:
CHANGE
PHOK 3
DTS:
CONT
FLCASE:

1

S 1SKIRY

HERE, PAR, PSS, PPOS, SHIFT, CRBUNOFZ, CRBUNOE2,
QUEWU2, DRBUNOFZ2, DRBUNQEZ, DRROONZ2, QUEU3, PBUNOF,
PBUNOE, PBUSY, CHANGE, PHOK, CCNT, FLCASE, THEAD,
CRBUF1, CRBUF2, PBUF1, PBUF2, PUNBK, TAPMES, FLEXTB,
FLBLNK, AFXP6, GET BUF, GET :BUF1i, TO DRUM, START IN,
CR TO DR, DR TO CR, FROM DRUF¥, START OuyT, PSTART,
PSTART3, PSTART4, PSTARTS, PCHER, PCHER1, PUNOK

ASSUMED TO BE DECLARED GLOBALLY .ARE!

SUMCHECK, HEPCNT, DTS, INITPL, SIGNON, SIGNOFF,
PUHEP, PROCESS2, PROCESS3, PUNCH, Fixp, ABSFIXP,
FLOP, PO, FLEXHP, FLEXIS

ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:
INTAB, PU, DRBEG2, DREND2, MAX2, PBULEN, ACTIVE,
ATTENTION, DRSTART: CRITICAL, END CRIT, DATE,
SERIAL, D18, CTYPE, HOK, RESTORE, BRUSH, GEN,
FiX, FLO, FiX60, FIX1, ABS, CBASE, HEP, INTREp

IPCHER
PAR:

18K (P

rSKIP?

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

'SKip?
"SKiP?
'SKIP®
PSKIP?
"SKip?
'SKiIp?
fSKIP?
TSKIp?
TSKIPY

D N T T Ll L L T R e I T =R TS

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?

'BEGIN®

DTS = 8
CHANGE » B
PHOK & = B

A = DRBEG2
DRBUNOF2 = A
DRBUNOE2 = A
A = IMAXZ2
DRROOM2 .2 A
A = 0
QUEYZ = A
QUEUS = .A
SHIPT = A
PPOS = A
ACTIVEL2]
ACTIVE(3)
PBUSY =« B

S = !PBUFY
PBUNQF =2 §

F a IMS

A= MGlel}), P
MG(=1) = = A
SuUBC (:FROM DRUM)
G = PBUNOE

S w G, 2

GOTO (i1LOCPRY)

$ = I1CRBUFY
CRBUNOE2 = 8
CRBUNOF2 = §

A = MS[=1], P
MS[=1) 8 - A

$ 7 MB[=1)

S « CRBUNOE2, Z
GOTO (:LO0R2)

G = (°000 040 000*+:PU)

SUBCD (3BRUSH)
§ = PSS
RAREO) = 5
GOTOR (MC({=11)

TEND® INITRU

LOOPL, LOOP2

RESET PUNCH SIGNAL

NEV PROGRAM SIGNAL

END OF TARE SIGNAL

)

) SELECT FPIRST DRUM PAGE
)

DRUM ‘EMPTY

) NO :QUEUS OF BUFFERS
) WAITING FOGR TRANSPORT

) NO .ACTIVE
) PROCESSES
PUNCH NOT ACTIVE

SELECT FIRST PUNCH BUFFER

)} ASSURE 'PRESENCE
) OF .BUFFER

ASK FGR. TRANSPORT
SELECT NEXT BUFFER
CYCLE CLOSED 7

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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PUHER: '"BEGIN' PUHERL, PUNEP2
CRITICAL = B " PREVENT KICK OFF
S st 285 " CLEAN AWAY EXTRANEOUS BITS
SUMCHECK + S " ADD TO SUM cHECK
A = i .
~ PLUSA (PPOS " |NCRENMENT PPOS
Ur A = IPBULEN[=1]}, Z " LAST POSITION OF BUFFER ?
A ¢ CRBUNOP2 " SELECT BUFFER
JUMP (SHIFT) " SWITQK OVER SHIFT
MA =2 S " 8HIFT ® 03 STORE CHARACTER
GOTO (:PUHEPR2)
LUS (9) “ SHIFT ® 2: SMHIFT TO RIGHT POSITION
GOTO ($PUHEPL)
LUS (18) " 8HIFT ® 43 SHIFT TO RIGHT POSITION
PUMEPL:® MA + 8 " ADD CHARACTER TO BUFFER WORD
PUHERZ: N, GOTO (IEND CRIT) " EXIT PUMEP
S = 2
U, SHIPT » 8, P " .8HIFT ALREADY 4 7
Y, SUBC (3GET BUF) " GET ANOTHER BUFFER
N, SHIFT « 8§ " |NCREMENT SKHIFT
S = 1]
PPOS = 8 " PPOS s O
GOTO (SEND CRIT) " EXIT PUMEP

YEND?Y pUHEP
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GET BUF:
No»
N,
N
N,y
GET BUF1:
TO DRUM?
N,
Y
START IN:

s PPOS
2 SHIFT, Z

+ (PBULEN[=-1]
- 2: Z

+ IPBULEN[=1]
PCNT + A

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

S 3 MGl=1), P
JUMP (=2)

$ = 0

SHIPT & §

PPOS = 8

GOTOR (MC{=11])

A
S
A
S
A
HE
G

A = MG[=]]
MG[{=1] = = A
CRBUNOF2 = A

A= i

QUEU2 + A

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

S = 4

GOTO (JATTENTION)

56
)
) FORM
) NUMBER .CF CHARACTERS
) OF BUFFER IN A

)

CCUNT NUMBER COF CHARACTERS
SELECT BUFFER

LENGTE OF BUFFER

ASK FOR TRANSPORT

SELECT NEXT BUFFER

PRESENT 7

WAIT POR ARRIVAL

INITLALIZE SHIFT
PPOS s 0
EXIT .GET .B8UF

BUFFER NOT PRRESENT
SELECT NEXT BUFFER

ONE BUFFER MORE IN QUEUY
TRANSPORT ACTIVE 7
OR DRUM SPACE gxHAUSTED ?

‘POSTRCNE TRANSPORT

NCTE ACTIVITY

ASK FCR TRANSRORT
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PROCESS2:
CR TO DR:

3 DRBUNOF2
+ IPBULEN

= DREND2, Z
%z DRBEG2

-]

2 CRBUNOE2
+ D18

F 2 :PBULEN

SUBC (:DR START)
GOTOR (MC([<1])

w o >>»>>»

57

)
) DETERMINE
) FIRST FREE PLACE
) ON DRUM

)

FIRST WORD IN CORE
INDIGATION CORE TO DRUM
NUMBER OF WORDS

START TRANSPORT

EXIT ¢R TO DR

" AFTER COMPLETION OF THE TRANSPORT, .CONTROL 1S GIVEN TO
" THE NEXT 'NETRUCTIONS:

N,
Ny

Y
Yo
N,

A = ACTIVE(3), P
SyBcC (:START OUT)
§ = CRBUNDE2

A = MS[=]1)
MS{=1) & = A
CRBUNOEZ2 = = A

§ a 1

QUEU2 ~ 8§, 2

MINS (ODRROOM2)

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

S = 4

§ 3 0

GOTO (SATTENTION)

REVERSE TRANSPORT ACTIVE 7

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

CONT ILNUE .ATTENTION
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PROCESSJ:
DR TO CR: A = DRBUNOE2 v
A + :PBULEN " ) DETERMINE
Uy A = DREND2, 2 ® ) FIRST QCCUPIED WORD
Y, A = DRBEG2 * 3} ON :PRUM
DRBUNOEZ = A ")
S = PBUNOF " FIRST WORD IN CORE
F = $PBULEN " NUMBER OF WORDS
SUBC (:DR START) " START TRANPQRT
GOTOR (MG[=11]) " ExIT pR TQ €R

* AFTER COMPLETION OF THE TRANSPORT, .CONTROL 1§ GIVEN TO
" THE NEXT INSTRUCTIONS!

A 3 ACTIVE(2)], P " REVERSE TRANSPORT ACTIVE ?
N, A 8 QUEUZ2, Z " OR NO REQUEST FOR TRANSPORT ?
N, SUBC (3START IN) w ACTIVATE REVERSE PROCESS
$ = PBUNOF " SELECT BUPFER
A 3 MS[=1]
MS[=1) ® - A " BUFFER PRESENT AGAIN
PBUNOF = - A - " SELECT NEXT BUFFER
A = PBUSY, P " PUNCH ACTIVE ?
N, SUBC (:PSTART) v START PUNCH
§ 2 i
QUEU3 - 8§, 2 * QUEU SHORTER., NOW EMPTY ?
PLUSS (DRROOM2) " MORE PREE SPACE IN DRUM
N, § = :MAX2, Z " DRUM EMPTY ¢
Yo ACTIVE(I) = = B W NCTE INACTIVITY
Y» 8 = 8 " CANCEL ATTENTION
Ny, § = 0 " CONT!NUE ATTENTION

GOTO (:ATTENTICN)
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FROr DRUM! A 3 MG[=1]
MG(=1]1 = = A * BUFFER NOT PRESENT
PBUNOE = A " SELECT NEXT BUFFER
A = i
QUEU3 + A " ONE BUFFER MORE IN QUEY
A = ACTIVE[3), P " TRANSPORT ACTIVE ?
N. A = DRROOM2
N, A = 1MAX2, 2 " OR DRUM EMPTY ?
© Yy GOTOR (MC[=1)) " PCSTRENE TRANSPORT
START OUT: ACTIVE(3)] = B " NOTE .ACTIVITY
S =z 8
GOTO (:ATTENTION) " ASK FOR TRANSPORT
P8TART: TBEGIN' PSTARTL, PSTART2
PBUSY = B " NOTE ACTIVITY
G = PBUNOE v SELECT BUFFER
A 3 CHANGE, P " FIRST BUFFER CF NEW PROGRAM 7

N, GOTQ (:PSTARTZ2)
S = IMG[=24] "

)
B = !THEAD " ) TRANSPORT
PSTARTL: F = M§[25) " ) DATE
MC = F " ) AND SER|AL NUMBER
S + 2 " ) TO THEAD
U, S = PBUNOE, Z ")
Ny GOTO (:RSTART1) L |
B = PBUSY " RESTORE STACK POINTER
G B I1M§ - " SELECT BUFPFER ANEVW
PSTARTZ2? A a MG
CHANGE ® = A, P " LAST UFFER OF CURRENT PROGRAM ?
Y, A + D18 " REMOVE INDICATION
PSTART3: A = PBULEN[=1}, P " MORE THAN ONE SHIFT %
MG =2 A
Y; A = JPBULEN[=1] * CCMPLETE SHIFT
Ny, A 4 (PBULEN[=1] " INCOMPLETE SHIFT
PESTART4} LUA (18)
A + I1MG ¥ CODE WORD
PSS{1] = A
PETARTS A 3 Di8
PAR[2] = A " ACTION .COUNTER ® 1
PAR[{1] = B " INTERRUPT COUNTER = (
(*760 070 000'+ipPU) " START PUNCH
GOTOR (MCl=11]) U EXIT PSTART

'END' PSTART
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PCHER: '3EGIN' PCHERZ
(+660 071 000'+:PU) " REMCVE INTERRUPT BIT
G = PBUNOE " SELECT BUFFER
S = PAR[O0], P " 0K ?
N, GOTO (:PUNOK)
A = MG, P " BUFFER NOT EMPTY ?
¥, GOTO (:PCHERL)
SUBC (:FROM DRUM) " ASK FCR TRANSPORT
A = CHANGE, P 4 | AST EUFFER OF PROGRAM 7
Y, A = DTS, P n A RESETTING WANTED ?

Y, G = ('000 040 000'+:P3)

Y, SUBC (!BRUSH) RESET PUNCH

G = PBUNOE " SELECT NEXT BUFFER

$ = MG[(=1], P » PRESENT ?

v, SUBC (:PSTART)

N, PBUSY = = B 4 NCTE INACTIVITY
GOTO (:RESTORE) " Ex|T PCHER

PCHERL: A = IPBULEN[{=1), P W STILL MORE THAN ONE SHIFT ?

MG = A

¥, A = (PBULEN[-1) " CCMPLETE SHIFT

N, A + PBULEN[=1] " {NCOMPLETE SHIFT
MC = A " SAVE LENGTH OF SHIFT
PBUSY = B v §AVE STACK POINTER
8 = !MG[1] LI

PCHER2: S = M(B) ") SHIPFT

RUS (9) " ) BUFFER WORDS
MC = S "oy TC THE RIGHT
A - i, P ")

Y, GOTO (:PCHER2) u o)
8 = PBUSY w RESTORE STACK POINTER
A = MC[=1] 4 RESTORE LENGTh OF SHIFT
SUBC ((PSTARTY) * START PUNCH
GOTO (:RESTORE) v EXIT PCRER

TEND' PCHER
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PUNCK?

PUNCK1:

PUNCK2:

PUNCK3!

PUNCK4:

Y,

Y,

Y

"BEGIN'

RUS (18), 2
SUBC (:CTYPE)

tPUNBK

SuUBC (Digmil)
S »
A =

1, z
tPAR{1]

PUNOKL, PUNOKZ2, PUNCK3, PUNOK4

NeK ?
TYPE "PUNCH NBK"

GIVE P
NCK1 ?

SUBC (:1HOK)
SUBC (!PSTARTS)
GOTO (:RESTORE)
A r MG, P
GOTO (:PCHER1)
S = PHOK, P
PHOK 3 » S
PBUSY = B
B = MG
GOTO (:PUNOK2)
‘PBULEN

0

F

2, P
0 (IPUNOK1)

PBUSY

PBUNOQGE

127
1] = A

11
MG[23] = A
GOTO (:PUNQK4)
A= 127

0
]

0

G

PEPODOHP> B WP
e~ oo 4t

<
>

[¢}

PBUSY

tPARI[1]
€ (:1HOK)

STAPMES
PBUNOE

=
{
+
OTO (:PUNOK3)
B

O O VP M B P i

C <
s
0
L
(4]
-y
<
2
™
~—

&
"

A

SUBC (:IPSTART3)
GOTO (tRESTORE)

'END'  PUNOK

(3% 3PBULEN{=11])

" GC OVER INTO NOKZ2

" REOFFER FQR PUNCHING
* END NOK1 .MANDL ING

" BUFFER NOT EMPTY ?

" CCNTINUE BUNCHING

" SECONE TIME NOK2 7

“ RESET INDICATCR

" gAVE STACK POINTER

" SELECT BUFFER

FlLL BUFFER WITH BLANKS

- N

n )
" RESTORE STACK POINTER
" SELECT BUFFER ANEW

" ERASE
" STOPCCDE

")STOPCGDE AS
"IENDMARKER OF HEPTADS
")PUNCHED BY SYSTEM
" TRAKSPORT
DATE
AND

SER1AL NUMBER
TO BUFFER

N W

[1] )
" RESTORE STACK POINTER

" GC OVER INTO CK
" TYPE WRUNCH EwpTY!

" SELECT BUFFER ANEVW

" 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(:FIXP[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=11])

62

PERFORM GENERAL CONVERS!ON
GC AND GET |IT PUNCHED ouT

FCR SIGNED VERSION

STORE SI1GN INDICATOR

PERFORM FiXED-POINT CONVERS iON
GC ANC GET I T PUNCHED oUT

SIGNLESS VERSION

SIGNED VERSION
PERFORM FLOATING~POINT CONVERS!ON

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

ADD PCBITION CN FLEXOWRITER LINE
BEYOND 150 CHARACTERS ON THE L INE?
THEN A CARRIAGE RETURN FIRST
OUTPUT THE NLCR

LCWER CASE

WAS LAST PUNCHED CASE _OWER CASE?
IF NOYT, OUTPUT A LOWER CASE
INITIALIZE LOOP

CHARACTER IN SPEC. INT, REPRES.,
BASE ADDRESS CONVERSION TABLE
CRARACTER IN FLEXOWR|TER CODE
SAVE 2

OUTPUT CHARACTER

RESTORE A

INCREFMENT TO NEXT CHARACT!R

CCUNT aND RETURN

EXIT PUNGH, FixXp, ABSF|XP, 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

v

(6)
FLCASE, Z
(

BL PL VRIDIPTCPOP> PR

OC

S = A
SUBC(:FLEXHP)
S 3 MC(=1]
SUBC({FLEXHP)
§ 3 MC[=1])
GOTOR(MC[=11)

64

"SAVE S-REGISTER

"REMOVE EXTRANEOUS BITS
"CONVERSION TABLE
"CONVERS 1ON WORD

"YPPER CASE

"LOWER CASE NOT REQUIRED?
"LOWER CASE

WCASE INDIFFERENT?
"1SQLATE CHARACTER

"PUNCH CHAR WITHOUT CASE
WREQUIRED CASE SAME AS CURRENT?

"PUNCH CHAR W!THOUT CASE
"SAVE CHRARACTER )

"PUNCHM PRECEDING CASE
"RESTORE CHARACTER
"PUNCH CHARACTER
"RESTORE §

"EX|T FLEXIS
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tEND!

"

PUNCH SECTION

65
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“ LINE PRINTER SECTION, INCLUDING DRUM TRANSPORT

1BEGIN' HERE, PRAR, EMPTY, VERTCON, PAGCNT, BUFPOS, BUFBEG.
' BUFROOM, CRBUNOE, DRROCM, GUEV IN, QUEY OUT,

DRBUNOF, DRBUNOE, PRBUSY, PRPARF, PRBUNOF, PRBUNOE,
PRSS, HEAD, LINE1l, LINE2, LINES, PRPCS, PRPOS2,
PRPOS3, CRBUF1, CRBUF2, CRBUF3, PRBUF1, PRBUF2,
NBKMES, PARMES, TORNMS, YOKMES, PRNT¥S, CONTASB,
PRNTAB, PRHEX1, OFFER LINE, CFFER L!NEY{, 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, {NITPR4, INITPRZ, INITPR3, PRHEX,
" NEW PAGE, NLCR, CARRIAGE, PRINT, FIXT, ABSFIXT,

v FLOT, PRO, PRNTIS, DERRORM, ERRORM, NXTTAPESL,
" TAB, SPACE, AFXTé, AFXT

* ASSUMED TO BE DECLARED AND DEFINED GLOBALLY ARE:}
"  |NTAB, PR, DR BEG, DR END, MAX» -BUFLTH, CRITICAL.
" END CRIT, NO SWAP, EXIT NO SwAP, DATE, SERIAL,
" RND, D18, D18M1, CTYPE, HOK, RESTQRE, GEN, FiX,

% FLO, CBASE, DANGEROUS, ERRONEOUS, RUNNUMBER, SMES,
" FiXT60, WANTED, LINECOUNTER, LASTSYMBEOL,
"  VALUE OF CONSTANT, ENDRUN, LAST I1DENTIFIER, REMEP,
" INTREP, CASE, 4BS, FiX1l, PC, ACTIVE, ATTENTION,

4 DRSTART
HERE $
INTAB{B+:PR]: tPRINTER B
M{64+(4u:PR)Y ] PRAR:
HERE([Q)
EMPTY! tsKiPY 4
VERTCON? 'gKiPY 4
LINE NUMBER: 'SKIPY 1
PAGCNT: 1SKIPY ¢
BUFPOS? 1SKIPY 4
BUFBEG! 'SKIPY 4
BUFROOM: TgKIPY 4
CRBUNOE ; tSKIiPY 4
DRRQOM: 1SKIPY 4
QUEY N3 'SKIPY 1
QUEU QUT: tSKiPY 1
DRBUNOF ¢ tSKIPY |
DRBUNOE ; "SKIPY 1
PRBUSY! tSKIPY 1
PRPARF ! "SKIPY 4 .
PRBUNOF 1SKIPY 4
PRBUNOQE 'SKIPY 4
PRSS! tgKiPY 1
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HEAD?

LINE1: PRPOS:
LINE2: PRPOS2:
LINE3: PRPOS3I!

CRBUF1:

CRBYF2:

CRBUF3:

PRBUF1:®

PRBUF2:

NBKVES:

PARMES:

TORNMS 3

YOKNES :

PRNTMS :

'SKIPY 6

'sKipY 39
'SKiPY 39
'SKiPY 39

1CRBYF2
*SKIPY (BUFLTH
1SKIPY 4
$CRBUF3
1SKIPY 3BUFLTH
tsKipPt §
$CRBUF]
'rsKIipr 1BYUFLTH
tgKiPY 1

$PRBUF2
SSKIPY LBUFLTH
$PRBUPY
"SKIP' 1BUFLTH

02 10 44 15 0
'12 14 06 01 0!
'20 12 04 06 O
23 36 77 00 O
'02 10 44 15 0
v12 14 06 01 0O
'20 12 04 15 0’
'30 12 14 01 0O
'25 77 00 00 O
'02 10 44 18 0°
130 15 20 12 O
'04 23 12 20 0O
*30 36 77 00 O'
02 10 44 28 0
03 36 20 04 0
'03 15 20 06 0O
¥77 00 00 00 O
‘g2 10 44 15 0°'
'12 14 06 01 0°
'20 12 04 20 0

'07 15 01 2% 0°
*77 00 00 00 O

CR NL BLKLT
R I NT
E RSP N
8 K END
CR NL BLKLT
R NT
£
A
Y

CR NL BLKLT
APER

8P B R E

A K END

CR NL BLKLT
QO K E SP

O PEN

END

CR NL BLKELT
RINT
ERSPE
MPTY

EnD

67
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CONTAB:

PRNTAB:

+16;
+20;
«243
+353

+393
+43:
+473
+543

+55}
-0;
=363

403

~44)
-483
-52;
-86;

+111

=03
+59}
+633

+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
+217
+258
+«3613

+40;
+44;
+48;
+852;

+5613
=33:

373
41}

-45;
~493
-53}

=87}

+13
03
=03
=01

=03
=0}
+63
+«0)

=03

+27%

=03
=03

“03
=03
*73
+93

+18;
+22;
«33;
«37;

+41;
+45;
+49;
+»53;

«573
=34;
-38;
«423

=46;
=503
=543
=583

+10;

+29;
+60;

-o;

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

+8;
=03

=03

8 VDA NOCVBUNEO

" SPACE

+19;
+233
+34;
+38;

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

+58;
-35;
=39;
«43;

=47;
=513
=553

=03

+15;
=03
=03}
+61;

=03
+123
+4;

+13

+9;
=03
-o;
«03

=0
=663
03
=283

68
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INITPR1:

LOOP1:

LooP2:

Loor 3y

U,
N,

'BEGIN?

F = 0
PRPARF ® - B
PRBUSY = - B
ACTIVE[Q] =
ACTIVE[1] =
A = DR BEG
DRBUNOF = A
DRBUNOE =3 A
A = IMAX
DRROOM = A
QUEY IN = @
QUEU OUT = 6
S =& !PRBUF]
PRBUNOF a §
A = MS[{=1]1, P
MSl{=1] 2 = A
SUBC (:FROM DRUM)
S 3 PRBUNOE

S = PRBUNOF, Z
60TQ (:L00P1)

S 2 {CRABUF1L
CRBUNOE = §

A = MS[«1), P
MSi=1) = = A

S 3 MS[=1)

S « CRBUNOE, 2
GOTO (:L00R2)
BUFBEG = §
BUFPOS = 8

MS 8 G

A m $BUFLTH
BUFROOM 3 A

A = !LINEQ

s = 88

COUNT = S

MATL] = F

A » 2

REPP (:LOOPJ)

S = i

PRPOS 3 S
PRPOS2 =2 S
PRPOS3 = §

EMPTY = B8

LINE NUMBER = §

G 2 (000 040 000'+:pR)

SUBCD (:BRUSH)
GOTOR (MC[=1])

YEND'  INITPRY

LOORL, LOOR2Z,

LCOPJ

NC PAR!TY ERRCRS YET

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

) SELECT FIRST PAGE ON DRUM
)

FREE SPACE = MAX
) NO QUEUS OF BUFFERS
) WAITING FOR TRANSPORT

SELECT FIRST PRINT BUFPFER
) ASSURE PRESENCE

} OF RUFFER

ASK FCR TRANSPORT

SELECTY NEXT BUFFER

CYCLE CLOSED ?

SELECT FIRST CORE BUFFER

) ASSURE PRESENCE
) OF iBUFPFER

SELECT NEXT BUFFER
CYCLE CLOSED ?

NUMBER OF LINES = 0

RCOM ® BUPFER LENGTH
SELECT FIRST L |NE BUFFER
3 LINE -BUFFERS

OF 39 WORDS EACH

STORE 8 BLANKS IN BUFFER
STEP P

CCUNT DOWN

)

) ROSBITION OGN LINE

) AT .BEGIN OF LINE

)

NC SYwBOLS ON LINE YET
L INE NUMBER 3 §

RESET LINE PRINTER
EXTT INITPR]

69
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INITPR21

INITPRS:

PRINT OFF;

N,
N,

S = EMPTY, P

F = 0

S5UBC (:CARRIAGE)
@ =z DATE

SUBC (:AFXTH)

$ = 13

SuUBC (:PRHEX)

G = SERIAL

SUBC (:AFXTE)

A =z :LINEZ

Fa 70

HEAD =2 6

G = MA[1)
HEADI1) =2 &6

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

F =z MA[4)
HEAD[4]) 3 F

F =& 1

PRPOS
F =
MA(L)
MAL2)
Mal4]
PAGCNT =

EMPTY = B

GOTO (:NEW PAGE)

G

4 s o
" Mo

$ s i

S « LINE NUMBER, Z
S =« PRPOS, 2

GOTOR (MG[=1))
GOTO (:NEW PAGE)

SUBC(:NLCR)
SUBC(:TAB)
SUBC(INLCR)
GOTO(IGET BUF)

Ll

"

H

H

L]

70
LINE STILL EMPTY ?
GARRIAGE (0)
CCNVERT DATE
FCLLOWED .BY H“=n

CONVERT SERIJAL NUMBER
SELECT FILRST LINE BUFFER

PCSITION ON LINE 3 70

TRARSPORT
RESULT

OF CONVERSICON
TC WEAD

PCSITION ON LINE AT BEGIN
)

) CLEAR

) PRIMARY LINE BUFFER

)

PAGE NUMBER ® (

LINE EMPTY AGAIN

BTART NEW PAGE AND EXIT INITPR2

AT TOP OF NEW PAGE 7

~ BEGINNING OF NEW LINE ?

EXIT INITPRY

START MNEW PAGE AND EX|T INITPRS

EMPTY LINE BUFFER

FCRCE HARDWARE
TAB INSECONDARY BUFFER
FCRCE SOFTWARE
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PRHEX:

PRHEXL:

BUF :

SECCND:

SHFTAB!

U,

Yo
Us

Y

Y

U,
Y
U,
Yo

'"BEGIN' BUF,

A = PRPOS
A - 144, p
SUBC (:NLCR)
EMPTY 2 « B
F = SLINEL
= PRPOS
* 0, P
oT0 (:BUF)

+ 33, P
2 - g
TO (:SECOND)
= 8
3 1
MG + S
RUAS (2)
G + A
RUS (24)
S + :SHFTASB
A = MCl-1)
DO (MS)
MG{1] + A
GOTOR (MCl=1))
A = PRPOS
A = i
S 61
F tLINE2
MG = A, P
F = :LINE3
MG - A, P
GOTOR (MC([=11)
MG =2 A, P
GOTO (:8UF)
RCA ( 6)
LUA (14)
LUA ( 7)
A f#? 43

DI HnLon >
(gl e)

» B

TENDY  PRHEX

SHFTAB

PCS1TION ON LINE
BEYOND THE END 2
START A NEW LINE

NCTE CCCURRENCE OF CHARACTER

SELECT PRIMARY BUFFER
PCSITION ON LINE
ORDINARY .CHARACTER ?
BUFFER IT

SPECIAL CHARACTER ?

HANDLE SPECIAL CASES
SAVE CHARACTER

INCREMENT POSITION -ON LINE
WCRD ‘NUMBER IN 3
WCRD ADORESS IN F

SELECT SHIFT INSTRUCTION
RETRIEVE .CHARACTER

SHIFT TO RiGHT POSIT|ON
ADD TC BUFFER WORD

ExX|T PRHEX

RESTORE QLD POS|TION
CAPITAL INDICATOR
SELECT SECONDARY BUFFER
PCSITION -QCCUPIED 2
SELECT TERT)ARY BUFFER
PCSITION QCCUPIED ?
THROW CHARACTER AWAY
UPDATE POSITICN ON LINg
BUFFER SPECIAL CHARACTER
SHIFT OVER 21 PLACES
SHIFT OVER 14 PLACES
SHIFT OVER 7 PLACES

NC SHIFT AT ALL

71
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NEW PAGE:

NLCR:

CARRIAGE:

CARRIAGELS

CARRIAGE21

CARRIAGE3:

N
Us
Ys

Y

Us
Ny

Yo
Y
Ys
Y

'BEGIN' CARRIAGEL,

A = 60
GOTO (:CARRIAGE])

A 3 i
GOTO (:CARRIAGEL)

SUBC (:RND)
A= )

A+ 2, P
A= 1

A 1, 2
A=z 60
CRITICAL = B
MC 2 8

$ = COUNT

MC v 8§

S 3 EMPTY, P

GOTO (:CARRIAGE2)
EMPTY = B

MC = A

A =z VERTGCON, Z

A = 0

"VERTCON = A

SUBC (:OFFER LINEL)
A - PRPOS2, 2Z

§ = ILINE2

SUBC (:OFFER L !'NE)
A - PRPOS83, Z

S 3 :LINEJ

suB¢ (:OFFER LINE)
A 3 MC[=1]

S = A

PLUSS (L INE NUMBER)
S = 60, P

GOTO (:CARRIAGES)

A s 32

SUBC (:OPFER LINEL)
SUBC (:GET BUF)
SUBC (:HEADING)
LIiNE NUMBER = A

A = 2

A + VERTGON

VERTCON = A

RUA (B), Z

S = MC[=1]

COUNT =3 §

§ = MC[=1] .

GOTO (SEND .CRIT)

A = 3%

SUBC (LOFFER L INEL)
Az = 3]

GOTO (:CARRIAGEY)

TEND

CARRIAGE2:

CARRIAGEY
DC CARRIAGE (60)

DC CARRIAGE (1)
ROUND PARAMETER

PARAMETER Ok ?
HANDLE OUT OF RANGE
NEW PAGE ?

DC CARRIAGE (60)
PREVENT KICK OFF
SAVE 8§

SAVE COUNT
BLANK LINE ?

NEXT LINE STiLL BLANK
SAVE PARAMETER

VERTICAL .CONTROL = 0 7
AVvOiID = 0

CLEAR VERTICAL CONTROL
PRINT PRIMARY BUFFER
SECONDARY BUFFER EMPTY 7

PRINT SECONDARY BUFFER
TERTLARY .BUFFER EMPTY 7

PRINT TERTIARY BUFFER
RETRIEVE PARAMETER

INCREMENT LINE NUMBER
> 60 7

TURN 'TO NEXT PAGE

START A NEW BUFFER

PUT HMEADING INTO IT

LINE NUMBER ® 1 AFTER HEADING
DCUBLE SPACING AFTER HEADING
VERT | CAL .CONTROL

§ 31 7

RESTORE COUNT

RESTORE S

EX1T NEW PAGE, NLCR, CARRIAGE
SPACE OVER 31 LINES

ADJUST VERTCON
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OFFER L INE1:

OFFER LINE:

LOOP

'BEGIN' LOOP

S = :LINE1

RCA (6)

MS{1] « A

A = MS

A+ 15

RUA (2)
BUFROOM = A, P
SUBC (1GET BUF)
BUFROOM =~ 3

NO SwAP = B

B = BUFPOS
BUFPOS + A

A = 3

MC{3] = A

A ¢ 1

RUA (1)

COUNT = A

A = 1

MS 2 A

F = MS[1]

T MC{3) = F

F = 1]
Ms(1) = F

S + 2

REPP (:LOOP)
B =2 NO SwaP
S 3 BUFBEG
Ms = A

GOTO ((EXIT NO SWAP)

'END?

) PUT

) VERTICAL CONTROL INDICATION

} INTC BUFFER
PCSITION ON LINE

NUMBER OF WORDS REQUIRED

PLACE IN.BUFFER ?
ELSE GET A NEW ONE

CCUNT DOWN
PREVENT SywaPPING

NEW LAST :CCCUP|ED WORD

NUMBER OF WORDS

PREPARE LOOP

PCSITION -ON LINE AT BEGIN

) TRANSPQRT

) WORDS FROM LINE TO BUFFER
) FILL LINE

) ¥WiTk SRACES

STEP P

COUNT DOWN

RESTORE STACK POINTER

CCUNT L INE
EXIT CPFER LINE

73
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HEAD ING}

NXT DEC:

GET ByYF:

Ne

*BEGIN' NXT DEC
s Di8
= BUFBEG
s = A
= ILINEL
= HEAD
$ a3 F
F = HEAD([2]
Ms5(2) = F
F =2 HEAD[4]
MS(4] s F
A = 1
PLUSA (PAGCNT)
Diva (30000)
S + i
A = 4
COUNT = A, P
TENAS
MC = 8
S = IMA, Z
A + 1CONTAB
§ 2 MA

S0 >

 SUBC (:IPRHEX1)

8 = MCl=1]

REPP (:INXT DEC)

S = ;LINEL

GOTO (:OFFER LINE)
'END' HEADING
MC = A

MC = S )

S = BUFBEG

SUBCD (:T0 DRUM)
§ =z BUFBEG

S 3 MS[=1}), P
JUMP (=2)

BUFPOS & S

A = 0

MS = A

A = IBUFLTH
BUFROOM = A

S = MC[=1]

A 3 MCl=1]

GOTOR (MC[=11)

74

MARK BEGIN OF NEW PAGE

TRANSPORT

DATE AND

SER1AL NUMBER

TO PRIMARY BUFFER

P W T R W

INCREMENT PAGE NUMBER
PREPARE CONVERSION
TO DECIMAL

OF 4 DIGITS

LEAD ING ZERO ?
ENTRY OF CONVERSION TABLE

PRINT DIG1T QR SPACE
NEXT GECIMAL

PRINT HEADING

SAVE A

SAVE § ;
SELECT OLD BUFFER
TRANSPORT TO DRUM
SELECT NEXT BUFFER
PRESENT ?

WAIT FOR .ARRIVAL

NEW BUFFER STILL EMPTY

NUMBER OF LINES = 0

ROOM g BUFFER LENGTH
RESTORE §

RESTORE A
EXIT GET BUF
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TO CRUM:

START IN:

PROCESSO:
CR TO OR3

N»
Y,

Us
Y

u

[ =4

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

A
M
B
A
Q
A
A

= DRBUNOF

+ 'BUFLTH

= DR END, 2

= DR BEG
BUNOF = A

= CRBUNOE

+ D18

F a $8UFLTH
SUBC (:DRSTART)
GOTOR (MC[{=11])

A
A
A
A
DR
]
S

75

BUFFER NOT PRESENT
SELECT NEXT BUFFER

ONE BUFFER MORE IN QUEY
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 OF WQRDS

START TRANSPORT

EXIT ¢R T0 DR

" AFTER COMPLETION OF THE TRANSPORT, CONTROL 1§ GIVEN TC
INSTRUCTIONS:

" TRE NEXT

Ns
N,

N,
Yo
Yo
N»

A = ACT|VE(1}, P
A =2 QUEUY OuUT, Z
SUBC (:START oUT)
S = CRBUNOE

A = Mst-l]

MS(=1] 8 = A
CRBUNOE 2 = A

S = i

QUEU IN = §, Z
MiNS (DRROOM)

S = M8, 2
ACTIVE[O] = = B

S = 1

§ = 0

GOTO (2ATTENTION)

REVERSE TRANSPORT ACTIVE %

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

BUFFER PRESENT AGAIN
SELECT NEXT BUFFER

QUEU EHORTER, EMPTY NOW ?
LESS PREE SPACE ON DRUM
DRU¥ BPACE EXHAUSTED ¢
NCTE INACTIVITY

CANCEL ATTENTION

CCNTINUE ATTENTION
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FROV DRUM}

START OUT!

PROCESS1:
DR TO CR:

" AFTER COMPLETION OF THE TRANSPORT,

# THE NEXT INSTRUCTIONS:

N,
Y,

U,

Ny
Ms

N

N
Y

N»

A =z MS[-];
MS{=1] = - A
PRBUNOE = A

A = 1

QUEU OUT + A

A = ACTIVE(4L), P
A = DRROOM

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

GOTO (:ATTENTION)

s DRBUNOE

+ (BUFLTH

- DR END, 2

z DR BEG
BUNQE = A

=2 PRBUNOF

F 2 (8BUFLTH
SUBC (:DRSTART)
GOTOR (MC[=11)

A
A
A
A
DR
S

A a3 ACTIVE[O], P
A = QUEU IN, 2
SUBC (:START IN)
S = PRBUNOF

A 3 M§[~1)
MS§[=l] 8 - A
PRBUNOF 2 = A

A = PRBUSY, P

SUBC (:START PR)

S = 1

QUEU OYT -~ 8§, Z
PLUSS (DRROOM)
S = !MAX, 2
ACT|IVE(L) = - B
S = 2

s = 0

GOTO (:ATTENTICN)

BUFFER NOT PRESENT
SELECT NEXT BUFFER

ONE BLFFER MORE IN QUEY
TRANSPORT ACTIVE ?

QR FREE SPACE = MAX ?
PCSTPCNE TRANSPORT
NCTE ACTIVITY

ASK FOR TRANSPQRT

}
) DETERMINE

) FIRST QCCURIED WORD
) ON PRUM

)

FIRST WORD [N CORE
NUMBER QOF WORDS
START TRANSPORT
ExIT BR TG CR

CONTROL 1S GIVEN TO

REVERSE TRANSPORT ACTIVE 7

76

OR NO REQUESTS FOR TRANSPORT ?

ELSE ACTIVATE REVERSE PROCESS

SELECT BUFFER

BUFFER PRESENT AGAIN

SELECT NEXT BUFFER
PRINTER ACTIVE 9

ELSE START PRINTER

QUEU SHORTER. EMPTY NOW ?

MCRE FREE SpPACE ON DRUM
DRUM EMPTY ?

NCTE INACTIVITY

CANCEL ATTENTION
CCNTINUE ATTENTION
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START PR:

START PR13
START PR2:

START PR33

LOOP !

i

N
U,
Ye

Yo
Y
Y
Yo
Y
Y
A\ )
Y
Y

"BEGIN?

= COUNT
C = A
PRBUNOE
MG
D18, P
0

) - 8 B @

A
M
)
A
A
G
A

= PRSS, Z

GOTO (:START PR1)

SUBC (:CTYRE)
IPRNTMS

A = IPRARI[1)

sysc (:MQOK)

G = PRBUNOE

A = MG

A - D18

COUNT = A, P

F « 2

PRAR{Q0] = @

A= = $MA[=1]

LUA (18)

A+ ‘2

PRARI1] = A

A =z COUNT

LUA (18)

PRAR[Z2] =3 A

§ = MGI1]

A = 1MS

Lua (18)

A+ 3MGI1)

MG[41) = A

S+ (MGL3)

MG = S

F = I1MS

REPP (:L0OOR)

A 5 MC[=1]

COUNT = A

PRBUSY = B

(1760 070 000'+:PR)

GOTOR (MC([=1})

!END!

START PRI,

0 (:START PR2)

START PR

§TART PR2Z,

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 FPIRST L iNE
INTERRUPT COUNTER =
= (NUMBER OF LINES = 1)

ACTION COUNTER =
NUMBER OF L INES
ENGTH QF LINE

~r 7 et s e wp wr e

) CONSTRUCT CCDEWORD

) OUT OF LENGTH AND BEG|N 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,
N,

U,
Yo

Y,

Y

Yo
U,
Y

Ys

Ne

Y"

(660 071 000'+:PR)
PRBUSY = - B

S = PRBUNOE

A 3 PRAR([O0], P
SUBC (:PRNOK)
6070 (:RESTORE)

A = MA[=1]

PRSS = A

PRPARF = -~ B

SUBC (:PROM DRUM)
S = PRBUNOE

S = M8[=1], P
SUBC (:STARYT PR)
GOTO (:RESTORE)

*BEGIN?

RUA (18), 2
SUBC (I1CTYPE)
s NBKMES
SUBC (D18M1)

A = COUNT
MC =

m>m8>>
o u +C na
-4
i oa
=2
e PO >
»

MB[-I.]. P

Ms

REPP (1LOOP)

susc (pl8ml)

A *at 2, 2

GOTO (:TESTRN)

A = PRPARF

A = 3"5) Z

SUBC (DiaM1)

PRPARF ® §

SUBC (:CTYPE)
1PARMES

G = PRPARF

GOTO (IREOFFER)

PRPARF & ~ §

AteY 4, Z

SUBC (:CTYPE)
: TORNMS

SUBC (:CTYPE)
1 YOKMES

A = :PRAR(1)}

SUBC (1HOK)

G = - PRPARF

A=z - 63

RCA (6)

A 'e' MG[2]

MG{2) = A

A s COUNT' Z

GOTO (:START PRJ)

'END?' PRNOK

LOOP, TESTRN

CLEAR PRINTER INTERRUPT

PRINTER NQT 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"

MACH INE FAILURE

SAVE COUNT
NUMBER OF L INES

REMCOVE NEW PAGE INDICATOR

PREPARE LCOP

LABEL TO FIRST LINE
THIS LINE OK ?
SELECT NEXT LINE
CCUNT DOWN

MACH INE FAILURE

-~ PARITY ERROR ?

78

) PAR!Ty ERROR FOR SECOND TI!ME

) IN SAME LINE %
) GivE UP
SET INDICATOR

TYPE "PRINTER PARITY®

LABEL TO FIRST LINE
TRY AGAIN

SET INDICATOR

< PAPER TQRN ?

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,

N,

Ys
Yo

(V)
Y
Y,
Y

Yo
N,

SUBC(IGEN)
GOTO(:PRO)

S =1

ABS = §
SUBC(:FiX)
GOTO(:PRQ)

§ a0
GOTO(:FixT(11])

ABS = B
SUBC(:FLO)

F = :1CBASE
COUNT B 6
@ » PRPOS

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

S » IPRNTASB

§ a MS, P
PRPOS = S

MC ® A
SUBC(:PRHEX)
A = MClei]
A+ 1

REPP( :ANS)
GOTOR(MC[=1])

MC = S

A ' 127

A & ICONTAB

S 8 MA

$ +» 65, P
SUBC(:PRHEX)
§ = MC[=1)
GOTOR(MCI[=1])
$ « 65, 7
SUBC(:TAR)
SUBC(:NLCR)

$ 3 MC[=1]
GOTOR(MC[~1))

L

#

79

PERFORM GENERAL CONVERS ION
PRINT oUT

SIGNED VERSION

SIGN INDICATOR
FIXED=-POINT CONVERS!ION
PRINT ouT

UNSIGNED VERSION

S| GNED VERSION
FLOATING=PO!NT CONVERSION

NUMBER OF CHARACTERS

POSITION ON LINE
BEYOND THE END?
BEGIN ON NEW LINE

CHARACTER

CONVERS1ION TABLE
CCNVERT CODE, = SPACE?
PRPOS = PRPOS + 1

SAVE A

PRINT CHARACTER
RESTORE A

INCREMENT FOR NEXT CHARACTER

EXIT PRINT, FixT, ABSFIXT,
PRESERVE S-REGISTER
REMOVE EXTRANEQUS B!TS
CONVERSION TABLE
CCNVERT TO PRINTER CODE
= TAB OR NLCR?

PRINT

RESTORE S

EX!IT PRNTIS

Tag?

DG TAB

DO NLCR

RESTORE S

EXIT PRNT!S
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"
"
)
H
"

"

"BEGIN' FvOC,

ELO0PD,

80

g.ooPl

ASSUMED To BE DECLARED GLCBALLY ARE: DERRORM, ERRORM
ASSUMED To BE DECLARED AND DEFINED GLOBALLY ARE: DANGEROUS

RUNNUMBER, ERRONEOUS, PRPOS, CARRIAGE, CTYPE, SMES,
F1XT60, PRHEX, AFXT, WANTED, LINE COUNTER, AFXTSH,
LAST SYMBCL, CONTAB, SPACE, PRNTIS, VALUE OF CONSTANT,
PRINT, ENCRUN, LAST IDENTIFIER
DERRORM! DANGEROUS = «B U NOTE DANGEROUS ERROR
ERRORM: U, RUNNUMBER = A, P % LGNORE ERROR?
Y, GOTOR(MC[=11]) " EXIT DERRORM AND ERRORM
MC = S " SAVE S~REGISTER
8 = 0
ERRONEQUS = § " NGTE ERROR
S a PRPOS " POSITION ON LINE
MC & § " PRESERVE IT IN STACK
§ = EMPTY, P " BLANK LINE INDICATION
MC = S " PRESERVE IT IN STACK
§ 3 COUNT
MC = S ¥ PRESERVE COUNT
MC = A " PRESERVE ERROR NUMBER
Y, F al " ) SINGLE OR
N, F = 2 " ) DOUBLE
' SUBC(:CARRIAGE) " ) SPACE VERTICALLY
('660 072 000°'+:KY) " PREVENT KEYBOARD INTERRUPTS
SUBCD(:CTYPE)
'SMES " TYPE CR NL BLKDIG
6 3 M[B - 1] * ERROR NUMBER
SUBC(:FIXT60) W TYPE IT
(1760 072 000'+:KY) ¥ ALLOW KEYBOARD INTERRUPTS AGA!N
s = 37
SUBC(:PRHEX) T
§ 3 50
SUBC(!PRHEX) v onpwe
A3 3
G 8 MC[=1) " ERROR NUMBER
SUBC(:AFXT) 4 PRINT T
A = RUNNUMBER
A = 500, Z ¥ EXECUT1ON
N, SUBC(:DUMPING OFF)
Y, A 3 =WANTED, P " oA o= WANTED?
6 = LINECOUNTER " QRJECT PROG LINE NUMBER
N, SUBC(:AFXTSH) " RRINT T
A 3 RUNNUMBER
A = 500, Z W EXECUTION?
Y, GOTO(:FVCC) " AVOID LAST SymMpoL
A =z LAST SYMBOL
U, A ta' =127, Z "< 128 ?
N, JUMP(5) " ELSE PRINT INT REP
U, A = 93, P ") % 94,
U, A =~ 96, E ") 95, 967
Y, A « !CONTAB % GCONVERSION TABLE
Y, A a Ma, P " ) NOT COMPOUND%
Y, A = 0, P " ) A NOT SPACE?
6 3 LAST SYMBOL
N, SUBC(:AFXTS) " PRINT !NTERNAL REPRESENTATION
N, GOTB(:FVOC) " DONE
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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{27): =t 066 400 010"
INTREP([J11: «14132 400 011°
HERE(0])?
NXT TAPE sL: '*BEG!N' DECIDE, EXtT, SPECIAL, PARITY, RCLN,
BAT, UL, LG, UC, NONFLX, TRANSIT
4 ASSUMED TO BE DECLARED AND DEF INED GLOBALLY ARE:
" REHEP, INTREP, TLXREP, FLEXCODE, CASE,
" RUNNUMBER, PRNT!S, ERRORM, NLCR,
" LINECCUNTER, AFXT, TAB

S 'w' 127 v REMCVE EXTRANEOUS BITS
U, S - 31, P " HEPTAC > 31 7
Y, FLEXCODE = B " FLEXQCODE
Ns A = FLEXCODE, P " OrR CODE KNOWN TOo BE FLEXO ?
¥, S + :INTREP " ) BASE ADDRESS
N, S + tTLXREP "y OF CONVERSICN TABLE
S = MS, P v TABLE ENTRY IN S
N, GOTO (:SPECIAL) " |F NEGATIVE, SPECIAL HANDLING
DECIDE: Us S = CASE, 2 " LOWER CASE ?
N, RUS (8) " SKIFT TQ UPPER CASE BITS
S 'at 255 " MASK CUT EXTRANEOUS BITS
EX1T: A = RUNNUMBER
A = 100, 2 " PRESCAND ?
N, GOTOR (MC[=11) " EXIT NXT TAPE SL
A = S -
GOTO (:PRNTIS) " PRI{NT CHARACTER AND EX|T NXT TAPE SiL
sPECIAL: LUS (10) n CLEAN AwAy FLEX!S BITS
RUS (310) " SHIFT BACK
S s PARITY " BASE ADDRESS CF JUMP TaABLE
60TO (S) W SWITCk TO HANDLE SPEC!AL CASES
GOTO (:TRANS!T) " » 9 LETTER sSHIFT
GOTO (:TRANS'T) " - 8§ FIGURE SHIFT
60TO (:RCLN) "s 7
GOTO (:B8AT) L
GoTO (:uk) "5
GOTO (iLG) 6 - 4
GOTO (:uC) " 3 .
GOTO ({NXT TAPE SL)" = 2 SKIP ERASE, BLANK, STOP, BACKSP
G0TO R §

SUBC (:REHEP) Y

( tNONFLX)

GET HMERTAD FRCM BUFFER
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PARTY?

Y

RCLA?

N,

8119:
BAT:
Uk

LC:
ues

NONFLX:

TRANSITS

Ny

102 "
RUNNUMBER

560, z "
413 "
€ (:ERRORM) "
0 (:iNXT TAPE sL)"

-~ W+ & un

A
S
S
A
Su
GO
A = RUNNUMBER

A - 1005 Z "
GOTO (:8119)

S = COUNT

MC = 8 "
SUBC (:NLCR) "
6 3 LINECOUNTER

F » 1

A = 4

SUBC (:AFXT) "
SUBC (:TAB) "
S & MC(=1]

COUNT = 8 "
S = 119 "
GOTOR (MC[=1)) "

‘S = 118 "

GOTO (IEXIT)

s 3 32638 "
GoTo (:DECIDE) "

§ = 0 "
CASE = § "
GOTQ (INXT TAPE sL)*

A = 103 "
GOTO (:PARITY[1])

A s RUNNUMBER

A = 500, 2 "
GOTO (:MS({8]) "
FLEXCODE = = B "
GOTO (:MS[5)) "

"END' NXT TAPE SL

83
= 0 EROOR NUMBER 102

EXECUTION ?

TREN INCREMENT ERROR NOS, BY 412
REPORT THE ERROR

AND TRY THE FCLLOW!ING HEPTAD

PRESCAND 7

SAVE COUNT
NEW LINE -GN LINE PRINTER

PRINT NEW LINE NUMBER IN 4 DG,
TAB THE LINE PRINTER

RESTQRE COUNT

CARR!IAGE RETURN
EXIT NXT TAPE si

TAB

UNDERL INE OR VERTICAL BAR
DEPENB ING ON CURRENT CASE

LOWER CASE )
STORE CASE
AND GET NEXT MEPTAD

ERROR NUMBER 103
REPORT ERROR

EXECUTION ?

FIND APPROPRIATE ERROR NUMBER
CCDE ® TELEX ,

FIND .APPRQPRIATE SHIFT
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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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M{64 + (4%: PC)I:

KTABRI{O]
KTABR1{0]

°
.
.
.

RECODEI[D) ¢

CRDSES
BUFFERM1:

pC8s:

PCAR:

(*033
(022

000 000°
600 000!

85

+ IRECCDE )
+ YISTART )

F = ('000 040 000"'+:iCRD)

SUBC (:BRUSH)
F =
SUBC (:BRUSH) “
A = ICRDSS
CRDARIO) = A "
A = 1PCSS

PCAR(O) = A "
A = :(CRDREADER
INTAB{8+:CRD) s A"
A = S$PUNCHER
INTAB[B+IPC] = A ¢
LAST =2 =« B

WRONG = = B

GOTO (:START CRD)

'SKIPY 1

1
'176777°

'SKipY 1
- 1
YSKiPY 4

* RESET CARD READER

('000 040 000'+iPC)

RESET PUNCH

REARDER -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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BUFFERJ39: '176 047° v 47 1/2 K + 39
CASE: 'SKIPpt 4

POINTER: 'SKiPY 1

COUNTER: ISKIPY 14

LAST: *SKIPY 1

WRONG -

INTABLE: 43 528 934 "
10 996 377 "
6 328 088 "
63 291 536 "
2 212 991 v
8 486 138 "

44 516 902 "
46 630 567 "
48 744 232 "
50 857 897 "
52 971 562 "
55 085 227 "
57 198 892 "
59 312 557 "
61 437 486 "
36 186 157 "

EM

~a s~ i

¢ 8 2 &+ 9 8

+t €1 8 083 8 8“8
L RTZO0OOTOD
P EBAT MR T —
ONMAC CE X <N

PACE

INSTR? RUA (7)

RUA (21)
RUA (14)
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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

= BUFFER3Y9
A = 80
S = MG, Z
A = 2, P
F o= i
JUMP (=4)
RUS (12), 2
A - i

COUNTER = 4,
8 = BUFFER39
GOTO (:INLCR)

CASE = B

G = BUFFER M1
POINTER = G
G = POINTER,

F » 1
POINTER
F s «F
A s MG
RyA (412)
F = 1MC

3 « G

A 'a' 4095

S = 0
RUAS (3)

A s 128,

GOTO (:EIGHT)

NORA

A = INTABLE[B-11]

NORS, 2

DO (INSTR([B})

A+ 48
Tt 12
= MG

»

£

2 MA
3 124
s (10)
= 122
RCS (1),
S 'e' 12
JUMP (3)
A = CASE
CASE = A
MC{1) =
MC{1] =
A = i

COUNTER = A,
GOTO (:LOOP)

s =z 26
MCcril

F =

MC(l1]
mcil)
Mcli]
Mclil
Mcill
A = IMC

7

»

7

?

A
)

$

b T B B B ]

E

tINTREP

P

Z

REMCVE INTERRUPT SIGNAL
oK ?

PCINTER TO LAST WORD OF BUFFE
PREPARE LOOP

TWwO BLANKS IN BUFFER WORD ?
AND ST!LL MORE COLLUMNS ?
INSPECT PREVIGUS COLUMN

ONE BLANK 7

SHIFT UNDEF INED
PCINTER TQ FIRST COLUMNS
PREPARE LCOP

NEXT WORD

TwO CCLUMNS

SELECT ONE

SAVE POSITION IN BUFFER
CLEAN AWAY EXTRANEOUS BITS

ISOLATE ZONE PUNCHINGS INTO S
NC PUNCHING IN ROV 817

NCRMAL I1ZE B TS

WCRD FROM CONVERSION TABLE
ANALYZE ZONE PUNCHINGS

SFIFT WORD TO RIGHT POSITION

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

TRY UPPER CASE

GESS CORRECT ?

PERHAPS LOWER CASE 1S BETTER
CASE INDEPENDENT 7

CLEAN AWAY EXTRANEOUS BITS

CASE CORRECT ?
NEW CASE

- PUT CASE INTO BUFFER

PUT CPARACTER INTO BUFFER

CCUNT DOMWN., READY 7 -

CARRILAGE RETURN

TWO BLANKS

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

87

R
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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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FIRET 3 TIMES: '8KipY 1 " NFORMS THE SYSTEM HOW TO SET HMODE
HMODE $ 8KiIpY 1 "JOB INTERPRETATION
CMODE ¢ '8KIPY 1 "COMPILING MODE
LVAR: 'SKIPY 6
BASE: ISKIPY 1 )
OPO: 'SKIPY 1 "y THIS QRDER OBL IGATE
BEGIN OF PROGRAM: 'SKIp? 3 ")
END OF PROGRAM: tSKIPY 4
RELADRSS '8KIPY §
BEGIN OF TEXT ARRAY!'SKIP!' 1
BEG INSAFE vgKIpY 1 ")y TH!S QRDER OBLIGATE
SHIFTSAFE? 1SKIPY 1 ")y
WORDSAFE: 18KIpY 1
PNTR: 18KIPY 4
INSTR CNTR: 18KIPT 4
CORRECTIE 'SKIPT 1
1gKIP* 3
USER: +«0 " ONLY ENE START 10RDER
DR24PLUSD22: 420 000 000°

LABEL? 'SKIPY 2 " 28 VARIABLES
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Y"SUBMONITOR SECT!ON NR 2,

SUBNONITOR: S = "IUNLESS OTHERWISE SPECIFIED
HMODE = § ")IJCB & INTERPRETED AS NORMAL. PROGRAMS
U, S = FIRST 3 TIMES,Z "=(1ST,ZND CR 3RD RUN OF THE DAY)
Y, GOTO{:INPR)
FIRST 3 TIMES + 5
S e
HMODE = §
GOTO(!ILR)

NPR: *BEGIN' LOOP, END
SERIAL + § " INCREASE SER!AL NUMBER
SUBC (:DATE AND SERIAL) "INFORM OPERATOR NEXT
SUBCD (:CTYPE) "PRCGRAN Wil BE
: TRNMES "COVPILED
A = !BASE 0
BASE = A
A s 3
CMODE = A
SUBC(:INIT BITSTRM)
SUBC(:PRESCAND) "COMPILE PROGRAM
A = INSTR CMTR
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[=11 = A "START ADDRESS CN DRUM
§ » A "NUMBER OF WORDS ON DRUM .
A= 0
DIVAS(:REC BULEN), Z

N, § ¢ 1 "NUMBER OF .BUFFERS
USER[=2) = § "y

SUBC(!FINISH BITSTRM)
SUBC(SEND DUMP)

WAFTER 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],
n wHICH TOGETHER FORM A START 1 ORDER AND UYSER([=3) WHICH
"CONTAINS LENGTH QF THE OBJECT PROGRAM IN CCRE.



LOOP:

END:

TRANSF

"SUBMONITOR SECTION NR 3

Y,

U,
Yo

Ys

100470 - 1

S & ERRONEOUS,
GOTO(:ENDRUN)
A 5 USER[=J)

G = A

A + BEGIN OF PR AR

SUBC (3OBSERVE)
PRESENCE = =« 8
A 8 :USER
LABEL = A

S & MA[=2]
LABELI1) = 8

SUBC (1INIT BITSTREAM)
S = BEGIN OF PR AR

INSGTR CNTR 3 §

SUBC (:TRANSF)

91

"INC RECOVERING 1IN
")CASE CF M|ISTAKES

"G MAY .BE USED IN ERRORM

"SPACE ENQUGH FCR RECOVERING

"COMP {LER WiLL B8E OVERWR|TTEN BY OBJECTPROG
"INUMBER OF BUFFERS

")TC BE TRANSPORTED

")FROM NOW .ON INSTR CNTR

")HAS ABSOLUTE MEANING VERSUS
"IRELATIVE MEANING DUR|ING COMPILATION

SUBC (:MAKE STARTIORDERS)

8§ = INSTR CNTR
S »n MS[=-1]

MC = S

F = DPO

M¢ s F

SUBC (:INIT BITSTREAM)

S ® 2
PLUSS(PNTRY)

S =« MIB - 1), Z
GOTO(END)

s & 1

MINS(INSTR CNTR)

SUBC( ' TRANSF)

A = BEGIN OF PROGRAM

S & PNTR

Mg = A

A+ 1

MS{i1) = A

A @ INSTR CNTR
A 8 MA[-1)

A« M(B = 3] ,
M{B =~ 3] = A

SUBC(:SKIP REST OF BUF)

GOTO(:L.OOP)

F 8 MC[=2]}

DPO = F

S 8 INSTR €NTR
A 8 MC[=1)
MS[=1]1 = A
GOTOR(MC{=11])

TEND? NPR

GOTO(BEGIN OF UP 32 K)

"SUM OF MAXIMA OF HEAD PROGRAM

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

") PNTR 1§ QUTPUTPARAMETER
") OF MAKE STARTL0ORDERS

"IFILL
")}PSEUDC

")LiBRARY
"IVAR!ABLE

")PCSS LELE REFRESH

")SUM OF MAXIMA
")

"IRESTORE DPO AND BEGIN OF PROGRAM
II)

" MIEND OF TOTAL PROGRAM] = SUM OF MAXIMA
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" SLBMON|TOR 4

1LR$'BEGIN?

U,
N,
N,

NEXT PROCEDURE
sSUBCD (3CTYPE)
IPTRNMES

SUBC(!INITPR2)

A 2 8

CMODE = A v ASK PERMIT TO INSERT ROYT!NES
6 ® (BASEL

BASE = 6

SUBC(:INIT BITSTRM) " NO DUMPING

SUBC( :PRESCANG)

S = NBR OF ROUTINES

MAX NBR OF ROUTINES - S, P » ROOM?
A = 807

SUBC (ERRCRM)

G u ERRONEOUS, Z b |F ANY ERROR THEN

Yo

GOTO( SENDRUN) v RESTORE STATE

8 = LVAR v NUMBER TO {INSERT

END OF TRAFOTABLE +« S

END OF CROSSTABLE + §

A= BEGIN OF TEXT ARRAY

BEGINSAFE = A

§ = MA

WORDSAFE ® §

s s 1

SHIFTSAFE = S

F = LVAR " VARIABLE TO COUNT PROCEDURES
MC = F w VARIABLE TO POINT INTO CATALOGUE
VANTED = =B " NO COMPILING OF LINENUMBERS

=i BASE?
BASE ® A
A = 2 ¥} INDICATE INSERT I NG
CMODE = A "y 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 IDF, PRINT, PRINT 4ORD, ELOOPj

N,

N,

TEND

F a2

SUBC(:CARRIAGE)

A a1}

MINA(MIB=2))
§ a MA[1}, P

SUBC(:PRINT WORD)

GOTO(:PR IDF)
F aiMs
SUBC(:PRINT)

G 3 MO(1)

SUBC(:PRINT)

G 3=MQ

") DOUBLE SPACE
") VERTICALLY

" NO LONGER IDENTIFIER?
* NUMBER OF PROCEDURE

" LENGTH IN CORE

G + END OF DRUMLIBRARY " LENGTH ON DRUM

SUBC(:AFXTS)
Faé

GOTO(:SPACE)

S 5 = 8§

A =2 4
COUNT = A

LCS(2)
LUAS(6)

A 'wr 83, Z
A 3iMA[=1]
SUBC(SPRNTIS)
REPP(IELOOPY)
GOTOR(MCI=11)

INFORM PROGRAMMER

" 16 INSTRUCTIONS

" DISCARD UNUSED BITS

" SHIFT TO POSITION

" CLEAN CHARACTER, DONE?
" CORRECT CODE

" PRINT CHARACTER

» NEXT CHARACTDR, IF ANY
" 10 INSTRUCTTONS
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"SUBMONITOR SECTION NR 7,

MAKE START1 ORDERS!

1BEGIN? LOOP
A = BEGIN OF PRoGRAN
PNTR = A
A 3 END OF PROGRAM
A + RELADRSS * COREADRESS LAST WORD OBJECTPROG
s =0, 2 " CGNDITION YES
LABEL[1) ® S ~ ® AMOUNT OF BUFFERS TO RECOVER
LOOP:A + 3

G = A W)ASK PERMIT TO FiLL
G = CORRECTIE "YANOTHER 3 WORDS
SUBC( :0OBSERVE)

¥, LABEL = A " INITIALIZE LABEL

¥, MA[=2] = S ")FILLING OF FIRST START1 ORDER

M)NOW AUTHOR:IZED, I|F THERE MIGHT
")1HE NO PROCEDURES. AT ALL THEN NO BUFFERS
")T0 RECOVER
MA =2 § " FILL FIRST LABEL WITH ZERO AND
" OTHERWISE POSSIBLE "NEWY LABEL
" W|TH PREDECESSOR

S v 2
MINS(PNTR)
s = MS{l) , 2 ¥ NUMBER OF NEXT ROUTINE, IF ANY
Y, GOTQR(MC{=1))
LABEL = A " {F NOT FIRST LABEL THEN REFRESH
G = A
§ + BEGIN OF CROSSTABLE
D =S
g 2 =M0 ")}START ADDRESS ON DRUM INTO
MG[=1] = =S ")START1 ORDER )
§ .+ M3 " LENGTH ON DRUM
A= 0
DIVAS(:RECBULEN) , Z " LENGTH 3 INTEGER AMOUNT OF BUFFERS?
N, 8 « 1
MG[=2] 3 8 - ") AMOUNT OF BUFFERS TO RECOVER
LABEL{1] + S ")STORED (N START] ORDER
$ = LABEL
A = LABEL 32 INSTRUCTIONS
GOTO(3L.OOP) w)ADDED To TOTAL AMOUNT
TEND Y MAKE START1 ORDERS
ASSBURE L IBRARY! F = LVAR
NBR OF RQUT!NES = F
F = LVAR[2]
END OF TRAFOTABLE = F
F = LYAR[4] .
END OF INFOTABLE s F WSEE ENDRUN
GOTOR(MC([=11)" "7 INSTRUCTIONS
v SYSTEM 4

'BEGIN' BCHECK, CONSIDER,ERM, DANGER
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SYSTEM:
BCHECK: 'SKIPY 1 " 1 VARIABLE
CONS I DER: U, B8 - BCHECK, P "eTACK GROWTH DANGEROUS?
N, GOTO(LINK[2]) "CONTINYg EXECYUTION
8 = BEGIN OF STACK
A = 609 "END OF EXECUTION
SUBC( ERRORM) "S§ |INSTRUCTIONS
OBSERVE: U, A -~ END OF COMPILER OUTPUT SPACE, P
N, GOTOR(MC([=1))
A = 493
VALUE OF CONSTANT = P ") LENGTH OF TOTAL
ERM SUBC(:ERRQRM) vy PROGRAM
GOTO( tENDRUN) “g INSTRUCTIONS
DANGER: § = = DANGEROUS, P
Yo A = 490
Y, GOTO(:ERM)
GOTOR(MC[=1]) "4 INSTRUCTIONS
TRAFO:
"RECOVER SECTION NR 1.
RECCVER[O]:
1BEGIN? auEu7, CRBUF1, CRBUF2, CRBUNOF7, CRBUNOE?,

RECPOS, BUFEND, STRWORD, JUST NINE, -
NEXT STRWORD, STilLl E!GHTTEEN, FETCH FAST,
FROM DRUM, DRTOCR

"ASSUMED T0O BE DEGLARED GLOBALLY ARE: BTSTREAMY, IN!T BITSTREAM,
YBITSTREAMIB, BITSTREAM27, SKIP REST CF BUF, PROCESS7, END RECQVER

"ASSUMED TO BE DECLARED AND DEF I!NED GLOBALLY ARE;: ACTIVE, D18MINg,

BYSTREAMO 'SKIPY 1
QUELT? 'gKIPY 1
CRBUNOF 7 *SKiP' 1
CRBUNOQE7: ISKIPY g
DRRCOM7: 18KIPY 4
RECPOS: *SKIPY §
BUFEND: tSKiPY 1
$TRWORD 1SKiPY 1
1CRBUF2
CRBLFL: 18KIP' : RECBULEN
SCRBUFY]

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



101470 = 1 98
"RECOVER SECTION NR 3.

"JUST NINE, NEXT STRYORD AND STi!LL EIGHTTEEN FORM TCGETRER

"A LOGIC BLOCK, THAT PLAYS AN ANALOGOUS RGLE !N ThE RECCVER SECT|ON
"AS REHEP IN THE READER SECT|ON, TO FULLFILL THE REGU|REMENTS OF A
NTRICKY OPTIMALIZATION IN BTSTREAM18 THE SEGUENCE IN wH!ICH THEV
"ARE 1S OBLIGATE . :

JUST NINE!? 8 = § NEXT STRWORD ")CHANGE PSEUDQ=SHIFT
: BTSTREAM9 = S ")
S = STRWORD
§ ta’ 513 " FETCH BITS

GOTOR(MC[=11)
TREGIN' ASSURE PRESENCE, GET WORD
ASSURE PRESENCE: 8 = MGl=1], P “ BUFFER PRESENT?
N, JUMP(=2)
F + !RECBULEN, Z

,

BUFEND = 6 " RELEASE BUFFER
R GOTO(:GET WCRD) * COND =® NO
NEXT STRWORD: § = :STILL EIGHTTEEN") CHANGE
BTSTREAM9 = S ") PSEUDO =SHIFT
A = 1 )
‘ PLUSA(RECPOS)
' U, A = BUFEND, Z ") NO = WITHIN BUFFER
GET WORD: § = MA[=1] ") YES = BEGIN OR END OF BUFFER
STRWORD = S " MEANINGLESS FOR BEGIN OF BUPFER
RUS(18)
S ter 511

N, GOTOR(MCI=1])
6 = CRBUNCE?Y -

U, A = 1M6[1), Z " BEGIN OF BUFFER?
Y, GOTO(:ASSURE PRESENCE)
MC = S “SAVE BITS
SUBCD(: FROM DRUM) " ASK FOR REFLL
S = MC[=11]
GOTOR(MC{~11)
TEND? " NEXT STRWORD
STILL EIGHTTEEN? § 8 ¢ JUST NINE ")CHANGE PSEUDO=gHIFT
BTSTREAM9 = S )
€ = STRWORD
RUS(9) " FETCH BITS
§ ' 51}

GOTOR(MC[~1])

BITSTREAM{B: & = @ NEXT STRWORDY") PSEUDO=SH!FT |NDICATES
U, BTSTREAM9 « S , P ") THAT THERE ARE 18 BITS IN STRINGWORD
v, GOTOQ(:FETCH FAST)
SUBC(BTSTREAMS)
LUS(9)
MC = S
SUBC(BTSTREAM®)
§ '+ MC{~1]
GOTOR(MC[=11)

FETCH FAST: BTSTREAM9 =S
8 = STRWORD ")BECAUSE THERE ARE STILL
B 'ar D1BMY ")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 B

'BEGIN? S REFRESH

PROCESS7:

DR 7O CR: 8 = |ABEL “)DETERMINE FIRST OCCUPIED
Az MS[=1) ")PLACE OF DRUM
§ = CRBUNOF7 " FIRST WORD !N CORE
F = : RECBULEN " NUMBER OF WORDS
SUBC(!DRSTART) " START TRANSPORT
GOTOR(MC([=1)) " EX!T DR TO CR

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

S = CRBUNOF7 " SELECT BUFFER

A = MS[=1) “)BYFPER PRESENT

MS[=1] = =A ") AGAIN

CRBUNOF7 & « A ¥ SELECT NEXT BUFFER

§ = LABEL

A m ! RECBULEN ")

MS[=1] +A ")FIRST NON RECOVERED WORD

A 1 -

M8([=~2) =A , Z “ ANOTHER BUFFER IN START i ORDER?
N, GOTO(:NO REFRESH)

§ 5 M§ , Z M ANOTHER START i ORDER?

LABEL = § " REFRESH LABEL

NO REFRESH: N, QUEU7 =A , Z " JE NO OTHER START 1 ORDER STOP TRANSPORT

Y, ACTIVE[7] = =8 # QUEY SHORTER, EMPTY WORD? -
Y, 8 = 4128 " NOGTE INACTIVITY
N, 8 8 0 % CAUCEL ATTENTION

GOTO(:ATTENTION) " CONTINUE ATTENTION
SEND ! DRTOCR
1 EnDo RECOVER

" RUNNING SYSTEM

RUN VAR:

IBEGIN? STOCK, STOCK1, STOCKZ, STCCK3, EEGIN QBuP, END OBJP,
LOOSE 8TRING, REF, REF1, SRT, NBR, wS, wSi, ACTION

STOCK:S 18KIpPY

STOCKL S tsSKip' 1

STOCKZ? 18KIPY 4

STOCKS? 1SKIPY 4

BEGIN OBJp: TsKipt 3§

END 0BJP: YEKIPY 4

LOOSE STRING: TSKIpPY ]

REF: P tgKIp' 1

REF1: PSKIPY 1

SRT: 18KIPY ]

NBR: T8RP 4

¥ SKIPY 4

Wi ‘8KIPY 1

ACT10M: Tagkip 4 “ 14 VARIABLES

FREEWOZ:
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RUN SYST[O0]:

"BEGIN'  SCHOLTEN, HALF, ERRORTABLE, ENTRIS, ENTRiS4, EXITIS, ENTRPB,
ENTRB, DPTR» EXITP, CEN, CLPN, CRV, CRV3, ClVv, Cjv5, CBV, CLV,
IAD, BAD, RAD, JO!NT AD, RAD35, LAD, IND, INDB, |NDU, TFSU,
TSL, TFSL, TFSLi, TASR, TAS!, TASB, TASE2, TASST, TASU, STSR,
STSR4, STS!, $STS!, STSB, STSB3, STFSU, FAD, STASR, STASI,
STASB, STASST, STASU, TRSCV, TISCV, TsCvu, FADCY, JUA, REJST,
TIAV, TAV, TAV4Y, iDi, TTP, TCST, STST, STSST, STSST4, CSTV,
STAD, ORAD, 0!AD, 0BAD, OSTADL, EXITPC, FREE CHAIN, DECREASE,
DECREASES, PUNLCR, PUSPACE, RUNGUT, REHEPG, PUHERG, ENTIER,
S@RT, LN, EXP, EXP1, .COS, SIN, ARCTAN

SCHOLTEN: + 12288

- 0
HALF ¢ = 65835

+ 1 " 4 LCCATIONS
ERRCRTABLE: "BEGIN' END OF TABLE

GOTO (:END OF TaABLE)
GOTO (:END OF TABLE)
GOTO (SEND OF TABLE)
GOTO (:END OF TABLE)
GOTO (:END OF TABLE)

GOTO (:END OF TABLE)
GOTO (:END OF TABLE)
GOTO (:END OF TABLE)
GOTO (:END OF TaABLE)
GOTO (:EMD OF TABLE)

GOTO (:END OF TaBLE)
GOTO (:END OF TABLE)
GOTO (:END OF TABLE)
GOTO (:{END OF TABLE)
GOTO (!END OF TaBLE)

END OF TABLE: A s M[B=1) "L NK
A =2 MA[=1) “ CALL
A st 32767
& = JERRORTABLE " |SOLATE ERROR NUMBER
A + 500
GOTO (:ERRORM) W 21 INSTRUCTIONS

TEND' ERRORTABLE

TRUM
aTHEMATISCH  CEN

M
BIBLIOTHEES T ISTERDAM
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ENTR 'S¢ A = D
MC = A " gAVYE P
S = MS[1]
D = S " NEW VALUE OF DP =2 aAPlcpl)
ENTRIS4: U, B - BCHECK, P * DANGEROUS GROWTH OF STACK ?
N; GOTO (LINK[2)1)
GOTO (3CONSIDER) " 7 INSTRUCTIQONS
EXI1T18: S 2 MC[=1]
D = 8 " RESET DP
GOTO (MCI~11]) " 3 INSTRUCTIONS
ENTRPB: D = A " NEW VALUE OF Dp
ENTRB? MA = B "owp
MG = A v opp
GOTO (:ENTRIS4) " 4 INSTRUCTIONS
DRPTR: 'BEGIN' DOUBLE, TESBT, END
G = D
MC = F " DPICALL]) IN LINKDATA
Yy, GOTO (:END) " NC TRANSEBORT IN CASE LENGTH =2 (
STOCK = A
GOTO (:TEST)
poueLE: S % 2
R F = Ms
. MC 1 F " DCUBLE TRANSPORT
TEST: A 4+ 2, P
MNs GOTO (:tDOUBLE)
A = 2, 2
N, A = M8[2] -
N, MC = A " SINGLE TRANSPCRT
A = STOCK
END A+ IMC[=2]) “ COCNSTRUCT PP iN A
GOTO (L INK) * 46 INSTRUCTIONS
'ENDY DPTR
EXITRS B s SMD " PP
$ = M[Be1)
D= 8 " RESET DP
Yo JUMP (4) " TAKE CARE OF THE COMDITION
§ 2 » 4, P v LAST SIGN = NEGATIVE
U, B » DREFI[1]l, E v DELAY REQUIRED ¢
M, GOTO (MC{=1]) v EXIT EXITE wiTH CORRECT CONDITION
JUMP (=3) "OWALT
U; B ¢ DREF{1]), P " DELAY SUPERFLUOYS ?
Y, GOTO (MC[=11) "OEXIT EXITP wiITH CORRECT CONDITION

JUMP (=3) " 11 INSTRUCTIONS
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CEN:

FORMAL

MASKO :

MABK19:

103

"BEGIN' FORMAL, MASKO, MASK1®, TAR, TAl, TABO, TAST,

TAA, .TAKE,

1

88 (MA[=11)
MS{=1]
IMS
et G
S + IMD
Mc{l) = 8§
RUS (1%)
S '#' 8, Z
RUS (8)
JUMP (4)
G + MASK19
Do (G)
§ ~ 15, 2
GOTO (I1FORMAL)
MCcii] = 6
S 'e' 48, 2
S 2 = §
S + LMASK(
F = 32767, P
DO (TAKE)
DO (ADD)
MCl=2) B8 G
GOTO (L INK)
S = M6
M[{B=1] = S
F 3 MG[1]
MC 8 F
GOTO (L INK)

L

% BN

Mmoo v

SUBC (sM[32767))"

M[327671
mi327671
M[{32767),
M{32767)
ML327671
M[32767)
32767, 2
32767
Mi32767)
M[32767]
M132767)
M[32767]
$M[32767)
= 32767
1M{32767]
(:TAR)
(:TAl)
(:1TABO)
SUB (:TAST)

7 1MOL=256)

P 9P PPPPROOVEPONT
8 W1 O M OB oM B oY

nww »n
cl C
@m B

-
i

P

ADD

INCREASE LINK BY 1
TAKE APD

ISOLATE ADDRESS
ISOLATE CoDE

CODE -+ (GCLEARED) DP
TOGETHER MAKE APIC[1)

STAT1C ADDRESS ?
ISOLATE ORDINAL NUMBER

REDUCE DYNAMIC ADDRESS TO STATIC ONE

PASSED ON FORNMAL ?

APICIZ] CONTAINS THE ADORESS
ACTUAL PARAMETER SIMPLE ?

ELSE SELECT SuBc (:M[01)

ADDRESS ABOVE 32 K ?
THEN SELECT INSTRUCTION

ELSE ADD FUNCT/ON PART TO ADDRESS

APiIC[O0]) .

APICIO)

CCPIED -
APIC[1] AND APiC([2])

CCPIED

COMPLICATED ACTUAL PARAMETERS
REAL VARILABLE _

INTEGER VAR|ABLE

BCOLEAN VARIABLE

STRING VARIABLE

REAL CONSTANT

INTEGER CONSTANT

LCGICAL VALUE

SNALL INTEGER CONSTANT

REAL ARRAY IDENT!FIER

INTEGER ARRAY IDENTIFIER
BOOLEAN ARRAY IDENTIFIER

STRING ARRAY IDENTIFIER

Sw!TCK IDENTIFIiER

NEGATIVE SMALL INTEGER CONSTANT
LABEL

REAL VARLABLE ABOVE 32 K

INTEGER VARIABLE ABOVE 32 K
BCOLEAN VARIABLE ABOVE 32 K

STRING VARIABLE ABOVE 32 K



100470 =

TAR:

TAKE:
ADD:

TABT: TAA!

TAlS

TABO:

CLPN?

SIMVARS

LIST:

SUB

G = M5[2]) ' "
F = MG "
GOTO (L INK)

(:TAA) "
(:TAA) »
(:TAA) "
(:TAA) "
MS[15]

0 (LINK)
ms(2] "
MG "
0 (LINK)
Ms[2] "
Ms, P "
GOTO (LINK) "

Q
IR IR e I BRI

*END' CEN

"BEGIN? SIMVAR, LIST,
sUB (:CEN)

5 = M{Bw2] "
RUS (20) "
S '« 12, 2 "
SUBC (IERRORTABLE(Q]))
8 = 3, p ]
GOTO ($SIMVAR)

G 2 M[B=3) "
F & 2 "
MiB=1] = G "
S + 3L,IST

§ = M§[=12] "
MC & 8 "
GOTO (LINK[{1])

G = IMS, Z "
JUMP (3)

S = M[B=l] "
S "w¢ 32767, Z "
S "49 MABK "
F * 11187

S = MG "
MC 2 8§ "
GOTO (LINK[L])

SUBC (18TAR)

SUBE (:s8TAl)

SUBC (:5TABO)

SUB2 (:STAST)

SUB3 (:STASR)

SUB3 (:8TASI)

104

ADDRESS OF VAR ABLE
VALUE OF VARIABLE

REAL AARAY I1DENTIFIER ABOVE 32 K

INTEGER ARRAY IDENTIFIER ABOVE 32 K
BOOLEAN ARRAY IDENTIFIER ABOVE 32 K
STRING ARRAY iDENTI|FIER ABOVE 32 K

LABEL ABOVE 32 K / ADDRESS OF |IDENT,

ADDRESS OF VAR |ABLE
VALUE OF VaRIABLE

ADDRESS OF VAR|ABLE
VALUE OF VvARIABLE
68 INSTRUCTIONS

STAR, STA1, STamO, STAST, MaSK

APIC[Y)
ISOLATE ORDINAL NUMBER
ACTUAL PARAMETER ASSIGNABLE 17

ACTUAL PARAMETER COMPL ICATED ?
APICIO] -
INCREASED BY 2

MAKES NEwW APIC[2)

SELECT PROPER
APICIZ])

INSTRUCTIONS FROM LIST

REAL VARILABLE ?

APIC[2] GONTAINS ADDREgS OF VARIABLE
ADDRESS BELOW 32 K ?
ADD M{0) 2 F AS FUNCTIQON PART

SELECT PRQPER
APIC(3]

INSTRUCTION FROM LIST
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STA!I:

STABRO:

STAST:

LISTI20]):

STAR:

MASK :

CRV:

CRV3:

[SR'A

clvs:

CBV:

cLv:

Ny

N,

SUBJ (:8TA88)
SUBJ (:STASST)
S = F, 2
SUBC (3IRND)

S =2 MS[=1]

MS & G

GOTO (MC[(=11))
G = T

S = MS[-1]
MS & @

GOTO (MC[~-11)
S .z MS[=1]

F a 'MS

GOTO (:8TST)
SUBJ3 (:18TASV)
S -4 Ms{-i]
Mg = F

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

A B MC[wd])
s 2 Mct-a]
M{B=2) B F
GOTO (:imMS)

MC = A

SUB (ICEN)
D0S (M[B=3])
S = F, Z
SUBC (:RND)
8 = 2

A a2 MC[=2]

§ 2 ME[=2)
M[B=1] 2 G
GOTO (:MS)

MC 2 A

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

G = T

G0TO (:C1V5)

MC =2 A

SUB (ICEN)
DOS (HM{B=3])
F s MA
GOTO (:CRV3)

"

105

ALREADY INTEGER ?

TAKE .ADDRESS FROM APIC[2]

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

TAKE .ADDRESS FROM APICI2]
COPY IN 6

TAKE ADDRESS FROM APiC[2]

48 INSTRUCT)ONS

SAVE PP

ExECUTE ApiICI0]

REMOVE AP|C FROM STACK
RESET PP IN A

TAKE LINK IN S

OVERWRITE AP!IC BY REAL/LABEL VALUE

8 INSTRUCTIQNS

Saveg PP

EXECUTE ARICIO0)

ALREADY INTEGER ?

REMOVE APIC FROM STACK

RESET PP IN A

TAKE LINK IN S

OVERWRITE 1T By INT/80 VALUE

10 INSTRUCTIONS

SAVE PP

EXECUTE aRriC{0]

SIGN :gIT 6F T CONTAINE CONDITION
B INSTRUCT QNS

SAVE pP

EXECUTE ap1¢(0)

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

JOINT AD:

Loop:’

RAD3IS ¢
LOOPLS

Ys

Uy

i

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

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

'BEGIN' LOOP, LOOPY,

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
]
=
o=

] A .
tMCl=1], Z
= MA

Z

€ (:RND)

1

2= 6§

mafel

v

$ @8 @B
-
-

-
©

Z
(IRND)
Z

EvMoooom TnOon Aap R
[ (o}
# 2 Oan
H

n
SO o

8
G - MiB=2]), P

SUBC (:ERRORTABLE[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 = sMC{L)
F e 27
G * 8
G = A

1
(1]

106

SAVE ADDRESS CF ARRAY KEY
4 & DELTA{O0} + 1
3 INSTRUCTIONS

SAVE ADDRESS OF ARRAY REY
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[O}

FCRM = § -OR * 0 FOR DELTA[O0] = 2 OR 1

SavE L1{O)

CCNDITION NO

L{1]

ALREADY INTEGER ?

L{1} & 1 CONSTRUCTED, AVOIDING = 0

urn

ALREACY INTEGER ? B

AVOID w 0
Ult] READy

Uli] = LEYY » 1 » 0 ?

® DELTA[]
DELTA[I+1]

8 (Ul1l=L[13+4) % DELTA([I]

RECCNSTRUCT DIMENSION
AR[=2] ® DIMENSION

AR[=1] = ARRAY TYPE

ZOOLEAN ARRAY 2

1SOLATE QELTA[Q)

CCNSTRUCT ADDRESS OF FIRST ELEMENT

+ DELTA([N]
= DELTA[O0)

=>» ADDRESS OF 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 =z MC[=2]
D = 6 " RESTORE DP SAVED By ENTRIS
F = MA “ TSR
60TO (MC{=-11) " 8 INSTRUCT IGNS
TAS ¢ SuUB (:iIND)
F 2 MC[=2]
D = [} 4 RESTQRE DP SAVED BY ENTRI!S
G = MA " TG
GOTO (MC(=1]) " 5 INSTRUCTIONS
TASE: SuUBl (:iNDB)
S '#' MA, 2 " TSB
TASRZ: F a MC{=2)
D=s 6 " RESTORE DP SAVED BY ENTRIS
6OTO (MC[=11) " B |NSTRUCTIONS
TASST! suB (sIND)
A = MA " TSST
GOTO (:TASB2) " 3 INSTRUCTICNS
TASL: S = STOCKI " STOCKI GOT 1TS VALUE By THE MACRO SAS
sug2 (:TFSU)
S 5 MC[=1]
D = S " RESTORE DP SAVED BY ENTRIS
B = i " REMOVE EXTRA L INK
GOTO (MC[~1])) " 6 INSTRUCTIONS
STER: STOCK = F
A =z MC=1]} " ADDRESS OF AR{[O0] -
F 8 MC[{=2) " INDEX{N=1]
SUB (1IND)
STSR4 F = 8STOCK
MA = F % S§TR
GOTO (LINK[Z2])) v 7 INSTRUCTIONS
sT&1: S = Fo, 2 " ALREADY INTEGER ?

Y:s GOTO (:88TS1)
F + SCHOLTEN
F = SCHOLTEN
§ = F, 2 " MAS ThE ROUNDING BEEMN SUCCESSFUL 7
N, SUBC (!ERRORTABLEISB))
$§TS 13 STOCKL = G

A =2 MC{=]1) " ADDRESS OF AR(Q]
F a2 MC[=2] 4 INDEX[MN=1]

SUB (:IND)

G = STOCK1

MA 3 G t 88T

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:

STASU!:

TRSCV:

TISCVI

T8Cvuy?

”
2

BO:
ST
L3

FADCV:
Us

RND:

Us
Y

1

SUB2 (:8TSST)
8 = 3 "
GOTO (LINKIZ]) b

SUB2 (:STFSU)
B =~ 3 "
GOTO (LINK[J]) "

SUB (:IND)

F =z MA "
8 = i "
GOTO (MC[-11) "

suB (:IND)

G = MA "
B - 1 "
GOTO (MC{=11) "
'BEGIN' R, |, BO, ST,
SUB1 (:1NDU)

F + R

DO (MG) "
B 1 "
GOTO (MC[=11

F = MA 1
G = MA "
SUBC (:ERRORTABLEI[7])
SUBC (:ERRORTABLE([8))
SUBC (:ERRORTABLEI(9])

TEND?® TSCVU

MC = F "
S = I1MA "
MC = A

GOTO (MS[=11) "

SCHOLTEN
SCHOLTEN
F' Z H
GOTO (MC(=-11)
SUBC (:ERRORTABLE(10))

F
F
S

n ¥ %

112

REMCVE 2 CLD L:NKS AND A DP
3 INSTRUCTICNS

REMOVE 2 'CLD LINKS AND A Dp
3 INSTRUCTICONS

TSR
REMCVE EXTRA LINK
4 INSTRUCTIONS

TS|
REMCVE EXTRA LINK
4 INSTRUCTIONS

L

EXECUTE SELECTED
REMCVE EXTRA LIiNK

INSTRUCT I ON

TSR
TS|

" 10 INSTRUCTICNS

STACK
STAA

4 INSTRUCTIQNS
HAS THE RGUNDING BEEN SUCCESSFUL

" 5 INSTRUCTICNS
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JUA: S = MA[1]
D = S " NEW VALUE OF Dp
RUS (18) " ISOLATE DiSPLAY LEVEL
S + D
S = MS " TAKE PP
B = MS " g = WP
U, B +« DREF[1], P " DELAY SUPERFLUOUS ?
Ny, JUMP (=2) " WAIT
A = MA
MC = A " CREATE PSEUDO L INK
GOTO (:!DECREASE) " 41 INSTRUCTIONS
REJST: S = LOOSE STRING, P “ DCES A CONTAIN A STRING REFERENCE ?
N, GOTO (MC[~11)
LOOSE STRING = « S
€ = MA " TAKE PORCHID])
GOTO (:DECREASEJ? " 5 INSTRUCTICNS
TIAV: F a »
GOTO (:TAVY) " 2 INSTRUCTIGNS
TAV: "BEGINT? L.OOP, LOOPY
F = 1
TAVi? REF = A " SAVE THE ADDRESS OF ARRAY KEY
DOS (MA) " EXECUTE APICI[0]
REF1 = A " sAVE ADDRESS CF AR[0) OF ACTyUAL ARRAY
S = MA[=1) " AR[=1) CONTAINS THE ARRAY TYPE
S '#' 3§ " |SOLATE THE TYPE -
S = G, Z " SPECiAL ACTIVITY REQUIRED ?
ACTION = §
G = MA(=2]
COUNT = G " DIMENS!ON
F & 3
A = I1MG " CCNSTRUCT ADORESS OF AR([~ 3 # DIMENSION]
S = MA[=3) W FCRM = 0 GR ¢+ 0 FOR DELTA[D! = 2 OR 1
Y' MC = o S
Ny MC =& § " DELTA[D)] ADAPTED
LOOP ! F = MA[=2]
MC = F " Urtl AND L{i1) = 1 COPIED
S = MA
Ny JUuMP (3)
G = ACTION, P v T¢ BE HALVED ?
Y: RUS (1)
Ny, LUS (1), P " ELSE TO BE DOUBLED (AND RESET CONDITION)
MC s 8§ " DELTA[{!) ADAPTED
A+ 3
REPP (:L.00P)
G -1 MA(-Z}
MC = 6 " DIMENSION COPIED
A =2 MA[~1]
A ter 15
Y, A "4' 13 " ARRAY TYPE ADAPTED
NBR & =~ A ¥ JUST FOR 1 ARRAY

sSuB3 (:RAD3S) * RESERVE SPACE IN THE STACK
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A = REFi
S = MA[=1]} * AR[=1] OF ACTUAL ARRAYV
§ *#' 15 " CCNTAINS THE ARRAY TYPE
U, 8 = 6, Z " BCOLEAN ARRAY ?
RUS (2) " |SOLATE DELTA[D)
S + MA " CCNSTRUCT ADDRESS OF ELMNT aFTER THE LAST
S = MA[=3] " CCNSTRUCT ADDRESS OF FIRST ELEMENT
Y, A = 0
Yy, DIVAS (27)
A = B " SAVE B IN A
B = REF
8 = M[B} " ARRAY KEY CONTAINS ADDRESS ARI[0]
8 <+ i " CCNSTRUCT ADDRESS OF FIRST ELEMENT
LooP1: G = MS v TAKE ELEMENT CF ACTUAL ARRAY
Uy, S = ACTION, 2 v SPECIAL ACTIVIiTYy REQUIRED ?
N, JUMP (6) v ELSE JUST COPY
Us; S 5 =« 0, E % TC BE DOUBLED ?
Y, MC = F " TREN STORE INTQO 2 WORDS
Y. JUMP (4)
F = MS v HALVES: TAKE 2 WORDS
SUBC (:RND) W RCUND TO INTEGER
S & i
MC = G v STQORE INTC 4 WORD
S + 1
U; B = A, 2 " READY ?
N, 60TO (:LOOPL)
MD = B " NEW VALUE OF wpP
GOTO (LINK[4]) " A0 INSTRUCTIONS
YEND' TAV -
101 s 3 MC{=3), Z v DiyiDEND A smMAL| INTEGER ?
Y, § = F, Z " . DIVISBOR ALSC ?
Ny JUMP (6)
S = MCl[=1], P " DIVIDEND IN S
Y,y A = 0
Nsg A = = D " SIGN CONSISTENT ZERO IN A
DiVAS (6) “ DIVIDEND 3 DIVISOR
G = S
GOTOR (MCI[1)) wOEXIT 1D
Mciil = F, P
Us S = = F, E t DIVISCR NOT iNTEGER AT ALL 7
Ny F = MC["'4}; P
Up S & = F, E % v DIVIDEND NOT INTEGER AT ALL ?

Y, SUBC (:ERRORTABLE[111])
F / MCéil, p

Ny, F = « v TAKE ABSQLUTE VALUE OF QUOTIENT
. SUBC (IENTIER)
N, F 2 = F W ENTIER WiTH CCRRECT SIGN

GOTOR (M([B+2]) # 49 INSTRUCTIONS
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TTP:

Y
Y

0DD TEST: VY,
A
LN MUL ExP:

Ys
END:
MUk ¢

CYCLE:

END1:

GOTOR (MC[11))

*END' TTP

1
*BEGIN' 0DD TEST,
F =+ 0, Z
F = 1
GOTO (:END)
MC = F
F = M[B=5]
F » 0, 2
S = M[B=1), P
F = 0
GOTO (:ENDL)
S 2 - M[B-L1), P
S = « 8
A=z - M[B=2], E
GOTO (:LN MUL EXP)
S + 32, P
A + 0. Z
GOTO (:MUL)
$§ = = G'P
F =2 = F
RUA (18), Z
RCS (1), P
SUBC (:LN)
F & MC[=2]
SUBC (:EXP1)
F a3 = F
B = 2
GOTOR (MGC[1])
F= 1, P
M{B=2] =& F
F = M[B=5)
F # F
M{B=5) B F
S '#' i, Z
F » M[B=2)
M[Bw2) ® F
RUS (1), 2Z
GOTO (:CYCLE)
A+ 0, P
F = 1
F / M{B=2]
B = 4

LN VUL EXP,

115

END, MyL, CYCLE, END1
EXPCNENT 3 0 ?

TFEN RESULT = 1

TAKE BASE

= 07°?

AND EXPONENT > 0 ?
TREN RESULT =2 0

EXPONENT INTEGER 7

ABS (TAIL OF EXPONENT) g 31 ?

» HEAC OF EXPCONENT = 0 ?

BASE NEGATIVE ?
THEN INVERT SIGN
EXPONENT SMALL ENOUGH TO BE ODD ?

iF SO, EXPONENT ODD INDEED ?
LN (BASE) :
® EXPCNENT

AND EXPONENTIAL OF THAT
AND INVERSED !F NECESSARY

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

BECOMES (EXCEPT FOR THE P!RST TIiME)
BASE 4 (2 4 (1+1))
THIS POWER OF BASE OF INTEREST ?
THEN JNCORPORATE IT IN THE RESULT
READY 7 ‘

WAS EXPONENT ORIGINALLY NEGATIVE ?
THEN INVERT ThE RESULY

41 INSTRUCT|IONS
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RUN S

TE8T:

8T8V

§TEET: 8TBST4!

C8Tv:

sTap:

ORAD: OlaD:
OBAD: OBTAD?

EXITPCS

FREE CHAIN:

DECREASE:

DECREASED:

L1 BRARY S

2 {NSTR CNTR

» M[Bel]

« 29
BCHECK = A

A = DPO
D = A

END OBJP = B

8
A 3 MEMORY USABLE TO
A
A

LOOSE STRING =z « B

A =3 IMC

F = :MDEO]

B «+ 9

SUB2 (I1ENTRB)

A =z BEGIN OF PROGRAM

BEGIN OBJP 8 A
GOTO (A)

A s 600
sygec ((ERRORM)

A = 601
SUBC (:ERRORM)

A .z 602
SUBC (IERRORM)

A s 603
SUBC (IERRQRM)

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

A a 606
SUBC (tERRORM)

A = 607
SUBC (3ERRORM)

GOTO (MC{=-11)

A = 608
suUBec (:ERRQRM)

“ pp

" LCOSE STRING 3 FALSE
" TEL (0)

" ENTRE (1)

" 16 INSTRUCTIONS

u 19

INSTRUCTIONS

116
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" INSTRUCT LIST

INSTR LST(0):

1

Ys

Ny

Ys
Ny

N,

No»
Ys

[ IR R BT R B B B |

cC= F
MC(=4]
]

- F
MC(=2]
MC{~2]
UBC (2:1D1)
SUBC (:TTP)
L MC[-Z].
§ 3 =7, p

¢ + 0 N\Nn

M
F
F
F
F
F
S

MC{=2],
0, p
MC[=21,
F, 2
- T, P
Mci=21,
- 10~E

T

cCa 8
T, P

MCl=11,
i

- MC[~1]
1

MC(=-1],

O O N O
8 88 W9 oM

1
MC{'l]:
MC = A
SuUB (3 IND)
F a MA

su8 (3IND)

G 3 MA

SUB1 (2 INDB)
S 's' MA, Z
SuUB (3 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)
(:8TS!)
(:68T8
(:87TS8)

€

P

®

)

$8TS8T)
(:8TFSU)

$)

p

117

Div, STACK

sUB, NEG
ADD
MUl
ol
TTP
EGQU,
NCHN

veu, TESTY

LES

MST, :MOR

LST
§TAB

Qv

VP
oR
AND
STAA
TSR
TS|
TSB
TSST
TFSU
TSL

TFSL
TCST

STSR

" 8TSI

§8TS!
8$7se
§T8ST
STFSU
ENTRIS
TFD
8A8
DECS
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1

" INSTRUCT LI8BT CONTINUED

INSTR LBT[50]!

N,

N,

GOTO
GOTO
GOTO
G0TO
6O0TO
GOTOD
GOTO
60T
GOTO
GOTO

(:FaD)
(:TASR)
(:TaS!)
(1TASS)
(3TASST)
($TASY)
(IEXITIS)
(1FADEV)
( $TRSCV)
(3TISCV)

GOTO (iT8BCYUY)

GOTOR (MC[=1))

F = F, E
F = F, 2
SUBC (iCRV)
SuUBC (:¢lv)
SuBc (iCBY)
$uUB1l (:C8TVY)
suBc (:cLv)
SUB (:CEN)

suBj
SUB4
SUB4
SUB3
SUB3
sSuB3
sSuB3
sUB3
SUBY
sSuUB3

(sCLPN)
(s TAV)
(sTHAV)
(IRAD)
(31AD)
($BAD)
(:8TAD)
{ sORAD)
(:014D)
(:08aD)

SUB3 (:08TAD)
LOOSE STRING = 8
GOTO (tEXITP)
GOTO (:EXITRC)
SUBC (LREJST)
GOTO (3JUA)
F F, P
= F

Fo Z

i, E

Fael

SUBC (I1ENTIER)
SUBGC (388RT)
SUBC (I1EXP)
SUBC (ILN)

GOTO (TEND RuUM)
F = m{0]}

G = M{0}

F = 0

sUB2 (18TsT)

8B o o o

F
3
F

118

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

Tiv, TiC

TS1€, TNA, 8TST
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INSTRUCT LIST CONTINUED

- M{0}
- M{Q)
= 0
M{0)
MmIO0}

€% ®

]
]
miol
Meol

M
M{

DO

& 0 8 & ¢+ & & N

ML YW TN TTIH SO MMM N MNEG M

8 0B 8NN\ &R

N

Ny

oMM ONm aan

%% ¢ 9B 3 M 8 e U
]
«»

Ny = 4, E

N = 4, E
0, z
N. hed 1. E

M{0l,
P

Yy 0,

meEMMO MO ™M

Yo 0, P

&

'’ 0, 2
3 MI0]

s 0

GOTO (sMAILL))

Mig)] = F

S = F, 2
N, SUBEC (IRND)

M{0l = 6

S = T

Mi01, 2
mg0l, 2

Migl, P

Mgd), P

TNRY, TNRC
TNIV, TNIC
TNSIC

ADDRV, ADDRC
ADDIV, ADDIC
ADDSIC
SUBRY, SUBRC
sSuBiv, 8UBIC
sypsic
MULRV, MULRC

MuLiv, MUL1IC

MULSIC -

DivRy, DIVRC

piviv, Divic

Divsig

EQURY, EQURC, UQURYV, UQURE
geuiv, EQUIC, UQuiv, UQU!iC

EGUSIEC, UQUSIC

LESRV, LESREC, LSTRV, LSTRC

LESIV, LESIC, LSTIV, LBTIC

LESSIC, LBTSIC, MORSIC

MSTRYV, MSTRC

MSTIV, MSTIC

M8TS ¢

MORRV, MORRC

MORIV, MORIC

Ty

Tec

TSTV, TAK

TLy, TEWE, TAA, JUJ

S§TR
8T

88T
§78

119
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" INSTRUCT LIET CONTINUED

INSTR LST[150): Mi0)] = §
pos (#mligl) " DCS
DOS (M[2)) " DCE2
DOS (M[3)) " DCS3
6O0TO (:MIO0]) " JuU
GOTO (MIO]) "oJY
GOTO (ML1)) . v oiJul
Ny GOTO (:M{0]) " COJU
Ys GOTO (:M[0]) v YCOJU
sSuUBcC (:Mi0)) v SUBY
suBe. (M({0)) " 15UBY
B = ] " DECE
Do (M[0)) " DO
A 3 $MC uoTaL
F oa mMDiO]
B + 0 " INCRB, ENTRS
SUBZ (:ENTRB)
S = D " PDPTR

10327 777767
SuB (:DPTR)

F = :MAL0] " TPl

B+ 0 9 ENTRPE
SUB2 (IENTRPB) '

A+ M[0) " NiL

A= M[O] " LAST
sz 0 " TDA, .LAD N
SUB (1L&D)

Mpi{0) = B " gypP

B = MDID) " EXITB, EXITC
SUBC (IFREE CHAIN)

s 3 MC{0) " EXITSY
GOTO (MS)

SUBC (!BIN) " §IN
SUBC (:608) * COS
SUBEC (IARCTAN) " ARCTAN
SUBC (tREAD) " READ
SUBE ((FIXP) " FiXp
SUBC (3ABSFIXP) v ABSFIXP
sSUBG (:FLOP) " FLOP
SUBE (:PUNGCH) n PUNCH
SUBE ($PUNLCR) u PUNLGR
SUBC (:!PUBRACE) " PUSPACE
SUBC ( IRUNOUT) " RUNOUT
suBe (tREHEPG) " REHEP
SUBC (:PUHERG) " PUHEP
SUBC (:HAND) " HAND
SUBC (IXEEN) 4 XEEN
§UBE (:B8TOR) " STOP

S s LINE COUNTER " OSLNG

mi2) = 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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" LLIBRARY NR, 1

'*BEGIN'

FIXT L, ABSFIXT L, PLOT L, PRINT L, NLCR L, TAB L,
SPACE L, PRINTTEXT L, CARRIAGE L, NEw PAGE L,

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

ABS L, SIGN L, SQRT L, SIN L, GOS8 L, ARCTAN L, LN L,
EXP L, ENTIER L, READ L, FIXP L, ABSFIXP L, FLOP L.
PUNCH L, PUNLCR L, PUSPACE L, RUNOUT L, REHEP L, PUHEP L,
HAND L, XEEN L, STOP L, FRCM DRUM L, TO DRUM L, TIME L,
SS L, MM L, TM L, MT L, MV L, TV L, VV L,

TO DRUM, FROM DRUM, TIME, MATMAT, BKJU,MATMATS,

MATMATO, TAMMAT, MATTAM, BJK, MATVEC,

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

PLIST 21, PLIST11, PLIST2, PLI1ST25, PL1STL, TESET DM,
INDL, IND2, AIK, AKI, INPR, RR, Ri, Ai, IRy 11,

STRING 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, PUNCH 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, ENTIER]

LIBRARY[0]:

FIXT L3 sFIXT P
IFIXT P

ABSFIXT L3 IABSFIXT P
TABSFIXT P

FLOT Lt tFLOT P
tFLOT P -

PRINT L3 IPRINT P
IPRINT P

NLER L3 NLCR
INLER

TAB L2 ' TAB
{TAB

SPACE L ISPACE P
ISPACE P

PRINTTEXT L SPRINTTEXT
IPRINTTEXT

CARRIAGE L SCARRIAGE P
SCARRIAGE P

NEW PAGE L: INEW PAGE
INEW PAGE

L INE NUMBER L? 1L INE NUMBER P
tLINE NUMBER P

RESYM L3 IRESYM
tRESYM

PUSYHM L3 tPUSYM
tPUBYHM

PREYM L3 IPREYM
IPRSYM

PUTEXT L3 SPUTEXT

ABS L3 IPUTEXT

816N L3 tABS P

SORT L3 ISIGN P

SIN LS !SQRT P

CO8 L3 ISIN P

ARCTAN L 1C08 P

LN L3 IARCTAN P
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EXP L3
ENTIER L
READ L:
Fixp L:
ABSFIXP L1
FLOP Lt

‘LN P

CEXP P
IENTIER P
tREAD
IFIXe p
tABSFIXP P

123
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v L1BRARY NR,

PUNCH L
PUNLCR L
PUSPACE L}
RUNOUT L:
REMEP L3
PUHEP L:
HAND L3
XEEN L3¢
sTOP LG

FRON DRUM L:

TO DRUM L3
TIME L3

$8 L3

MR L

™ L3

M7 L3

MY L$

TV L3

vY L

tFLOP P
TPUNCH P
IPUNLCR
IPUSPACE P
SRUNOUT
IREHEP 6
IPUHEP P
THAND P
IXEEN P
tSTOP
:FROM DRUM
tFROM DRUM
1TO0 DRUM

$TO DRUM

$TIME
ITIME

ISTRING SYMBOL
I1STRING SYMBOL

SMATMAT
SMATMAT
I TAMMAT
$TAMMAT
TMATTAM
TMATTAM
TMATVEC
IMATVEC
s TAMVEC
1 TAMVEC
tVECVEC
IVECVEC

72 WCRES

124
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" LIBRARY ROUTINES NR, 1

TNRP ¢

TRP ¢

ABS P

SIGN P

SQRT P
SIN P:
cos P
ARCTAN P:
LN P

EXP Py
ENTIER P:

FIXP P

A z MCl=1]
$§ =2 MC[=1]
MC = F

MC = §

MC 8 A

A = IMCl~1]
SuBc (:CRV)
B - 2

‘GOTOR (MC[=1))

SUBC (ITRP)

F = F, P

F 8 « F

GOTOR (MC[=1))

SUBC (:TRP)

F = F, Z
F = 1, E
F 2 « §

GOTOR (MC[=1))

SUBC (:TRP)
GOTO (!SQRT)

SUBC (:TRP)
GOTO (:SIN)

SUBC. (i1TRP)
GOTO (:€08)

SUBC (:TRP)
GOTO (:ARCTAN)

SUBC (:TRP)
GOTO (:LN)

SUBC (ITRP)
GOTO (:EXP)

SUBC (ITRP)
GOTO (:ENTIER)

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

GOTO (iF1XP)

"

L INK
L INK
LAST
LI NK
L I NK

TNRP

LIBRARY ROUTINE
PARAMETER

L BRARY ROUTINE
"TNRP

9 INSTRUCTIONS

4 INSTRUCTIQONS

5 INSTRUCTIONS

2 INSTRUCTIONS

2 INSTRUCTIONS

2 INSTRUCTIONS

2 INSTRUCTIQNS

2 INSTRUCTIONS

2 INSTRUCTIQNS

2 INSTRUCTIONS

4 INSTRUCTIONS

125
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- " LIBRARY RCUTINES

ABSF IXP P

FLOP P

PUNCH P:
PUNLCRS
PUSPACE p¢
PUSPACE:

PUSPACE(2]:

Yo

RUNCUT!

RUNCUT([2)

REHEP G

PUHEP P:
PUHEP 6!

HAND P:

XEEN P

NR, 2

sSuBcC
susc
suBscC
GOoTO

(:TRP)

(¢ TNRP)
{$TNRP)
(tABSFIXP)

suBc
SUBC
SUBC
GOTO

(:TRP)
(¢ TNRP)
(s TNRP)
(:FLOP)

susc
GOTO

(:TRP)
(:PUNCH)

§ =
GOTO

26
(IPLEXHP)

SUBC (:!TRP)

sSuUBC (:RND)

COUNT = 6, P

s = 16

SUBC (IFLEXHP)
REPP (:PUSPACEI[2])
GOTOR (MC[=1))

F = 80
COUNT = 6
S = 0

SUBC (:FLEXHP) .
REPP (tRUNQUTIZ2D)
GOTOR (MC[=1))

sSyBC (:REHEP)
G = [
GOTOR (MC[=11)

SUBC (:TRP)
SUBC (:IRND)

S = G.Z
S = 0

GOTO (:FLEXHP)

suBac
GOTO

(LTRP)
( SHAND)

sSuBcC
GOTO

(:TRP)
(:XEEN)

"

"

4 INSTRUCT iGNS

4 INSTRUCT IONS

2 INSTRUCTIONS

2 INSTRUCTIONS

RCUND TO
> 07

INTEGER

7 INSTRUCT I ONS

6 INSTRUCTIONS

3 INSTRUCTIONS

RCUND TO INTEGER

AvoID = O i
5 INSTRUCTIQNS

29 INSTRUCTIONS

2 INSTRUCTIQNS
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" LIBRARY ROUTINES NR, 3

PUTEXT: '"BEGIN' NEW WCRD, LOOP, CALL OF TCST
S = (FLEXIS
MC 2 S " OUTPUT CODE = FLEXO
A s IMCl=1])
SYB (:CEN}
§ = MC[=2) " APICIY)
RUS (20) W |SOLATE CQPY CF APD CODE
S -~ 23, 2 " UNASSIGNABLE STRING EXPRESS!ON ?
$ = MC[=2]) " APIC{Q]
S '»' 32767 " |SOLATE BEGIN ADDRESS OF ISR
A = MS[1) " TAKE SECOND INSTRUCTION OF ISR
¥, A = CALL OF TGCST, Z " 18 IT A CALL OF TCST ?
N, A = 611
: N, SUBC (:ERRORM) " ELSE THE EXECUTION IS ENDED
NEW WORD: s + 1 ,
M{B=1) = § " SAVE ADDRESS CF WORD (N ISR
A s 3
COUNT = A " 3 SYMEOLS PER WORD
§ = MS[2]) * WCRD
LCS (2) " SE{FT OUT IRRELEVANT BITS
LOOPR: LUAS (8) " SEIFT NEXT SYMBOL INTO A
A rar 255
U, A = 2855, Z " END MARKER ?
N, SUBC (M[B=2)) v DC THE CONVERSION AND pyT OUT
N, REPP (:LOOP) .
Ny § = M[B=1) " ADDRESS OF WORD IN ISR .
Ns GOTO (INEW WORC) * HANDLE NEXT STRING WORD
B = 2
GOTOR (MC[=11])
CALL OF resT: SUBC (:TCST) " 2¢ INSTRUCTIONS
TEND' PUTEXT
FIXT P! SUBC (:TRpP)

SUBC (:TNRP)
SUBC (:TNRP)
GOTO (FIXT) " 4 INSTRUCTIONS

ABSF IXT Py SUBC (:TRP)
SUBC (:TNRP)
SUBC (:TNRP)
GOTO (SABSFIXT) " 4 |INSTRUCTIONS

FlLOT P2 SUBC (3TRP)
SUBC (ITNRP)
SUBC (ITHNRP)

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

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

GOTO (:SPACE) v 2 INSTRUCTIONS
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W LlBRARY ROUTINES NR, 4

PRINTTEXTS
CARR!AGE P:
LINE NUMBER P

RESYM?

PUSYM?

PRSYM?

POL IN FF:

POL IN F:

STARTS
CYCLES

ENTIER?
ENTIERL?

Yo

U,

U,

Us
Yo

Yo
U,
Y

S 3 :PRNT:S
GOTO (:PUTEXTII])

SUBC (:TRP)
GOTO (:CARRIAGE)

G = LINE NUMBER
GOTOR (MC[«11])

123, 2z
93
124, 2
90
128, 2z
99

S

S
S
S
S
S
S
S
G =
GOTOR (MC[=1])
SUBC (:TRP)
SUBC (:RND)

A = G, Z

A = 0

GOTO (:FLEXIS)

syBC (:TRP)
SUBC (:RND)

A = G, 2

A = 0

GOTO (IPRNTIS)
tBEGINY  START,
F % F

MiB] B F

GOTO (:START)

F = MA

F &« m(a)

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

GOTO (3CYCLE)
"ENDY  POL IN FF
F e 0, P

s = F, E

GOTOR (MC[=11)

F ~ HALP, E

JUMe (4)

5 = F, E

GOTOR (MC{=1])

UBC (:NXT TAPE siL)

CYCLE

Al

2 INSTRUCTIQONS

2 INSTRUCT IONS

2 INSTRUCTIONS

SPACE ?
OR COLON 7

OR CLCSE 7

9 INSTRUCTIQONS

RCUND TO INTEGER

AVOID = 0
% INSTRUCTIONS

RCUND TO INTEGER
AvOID = 0
5 INSTRUCTIONS

CLEAR OF

TAKE LAST COQEFFIC
# ARGUMENT

4 COEFFICIENT

IF OF THEN EXIT

9 INSTRUCT | QNS

ARGUMENT ALREADY

+0 < F < 5 7
THEN ENTIER = + 0
F « ,8 |NTEGER 27

IENT

INTEGER 7

128
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* LIBRARY ROUTINES

SQRT:

i

N,

N,

NR, 5
F SCHOLTEN

F SCHOLTEN,
F 0

GOTOR (MC[=1])

L I

"BEGIN' D16,
F= 0, °

F = 0

GOTOR (MC[=1])
MC = P

A = F

RUA (15)

MC = A

A [ 4

S G

F 1MC

A e’ 32767

b1}

z
O
kol
>
(2}

H
26

B
‘MG .
MC{=1), P

1
? 59 1’ Z
"% w
MC & 8
RUA (1)
MC = A
RUA (3)
MC = A
RUA (2)
A+ €O
M[B=l) « A
A =z M[B=2]}
RUA (4)
Diva (Mi{B=1])
M{B=1l] + S
Az MC[=2])
RUA (2)
Diva (MC)
S + MIB+]1)
A s MC[=1])
LUAS (14), P
2 MC[-Q]
/ A
= D16, E
32767
A

+ 80 o8 8 W

+

ooy ow

-

M bW
2

-
GOTOR (MC[=1))
‘000 200 000"
+ 61 35102

'END'  SQRT

b4

"

4]

11 INSTRUCTIONS

ARGUMENT g 0 ?

THEN RESULT 3 + 0

PRESERVE X

ISOLATE

129

AND PRESERVE B'NARY EXPONENT

PRESERVE STACK POINTER

i SOLATE

BINARY EXPONENT + 2

MANT!ISSA

IN AS

IN 8§

RESTORE STACK POINTER
FCRM COMPLETE BINARY EXPONENT + 2

WAS 1T QDD ?

ESTIMATE SQORT (A):

%0 =

+ 3687 +» (5/8) & A

FIRST MEWTON STEP!

X1 =

(A/X0 ¢ X0) / 2

SECCND NEWTON sTEP:

X2 = (A/X
TAKE .BINARY

RESTORE X

AS 3 X2/2

09142
46 LOCATIGNS

+ X /
EXPONENS

TRANSFORM 2 » X2

INTO PLOATING POINT
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" LLiBRARY ROUTINES NR, 6

LN "BEGIN' CYCLE, LIST, LN X, LN Y, ¢1, €3, €5,
LN2, ONE, GIANT, BIN EXP 40
F = 0, P " ARGUMENT > 0 ?
Ny F = = GIANT
N, GOTOR (MC[=1]1) " ELSE CELIVER = INFINITY
A = F
RUA (15) " 1SOLATE
Mme = A 4 AND PRESERVE B INARY EXPONENT
A = F
A tat 32767 " REPLACE BINARY EXPONENT
A+ BIN EXP 40 v By 40
S = G
F =3 A
Fo» 0 " STANDARIZE
A = F * AND IBOLATE ANEW
RUA (15%5) " BINARY EXPONENT ,
M{B=1] + A W ADD I'T TO FORVER BINARY EXPONENT
A = F " REPLACE
A tav 32767 " BINARY EXPONENT BY 0
S = G
F = A “ AND CCNSIDER 40 BITS OF F AS FRACTION
LUAS (12)
S = 0 " ANALYSE FIRST 27 BITS OF FRACTION
MmiBy = A
CYCLES Rua (3) " IN CREBER TO
PLUSA (M[B)), P
¥y 8 = i " BRING FRACTIUN )
Y, GOTO (:CYCLE) i
A 3 :LIST “« IN RANGE SQRT (8/9) < F < SQRT (9/8)
A = s
G & MA " MLLTIPLY FRACTION BY APPROPRIATE POWER OF 9/8
MC s F % AND PRESERVE RESULTING FRACTION
F + ONE
MC a F " CCMPUTE
F = ONE L
F =» ME[=4]) n (1 = F) /
F / #C v {1 + F)
Mg & F v PRESERVE F1
F ® F
MC & F
F & C5 v CCMPUTE
F ¢« C3 " PCLYNCMIAL
F & MC[=2]) TN
F +« €} " F1 SQUARE
F & MC[=2) " RESULT ¢ Pl
MC = F
G = 8, 2
Ny F & LN VY " APPROPRIATE MULTIPLE OF LN (B/9)
F » MC[=2] " ACDED
F o+ LN X W OAND (41/2) # LN (9/8) ADDED
MC & » F
6 = MCl=3)], Z " TAKE BiNARY EXPQNENT
Ny F & N2 " oa LN (2)
F & MC[=1]
GOTOR (MC[=11)
LIST: * 32768 v 2415
+ 36864 v (9/8) ® 2415
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+ 41472 " (9/8)42 & 2415
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1

" LI1BRARY ROUTINES NR, 7

LN x:
LM Y
€1
€33
€9
LN2:
ONE:
GIANTI

BIN EXP 40:

EXP

EXPY:

ENTIRES

Yo

Ny

U,
(")

N,
Ne

46656
52488
59049
14 594121
38 95639
14 26353
38 95640
12 69759

6

13 32565
445 32834
13 63134
266 81432
13 32131
351 25202
5 06966

+ 699 90648
13777 37777
*3777 77777%°
+ 13 10720

TEND' LN

 F &+ B+ 2+ 808 & + 8 F B+ ¥

TBEGIN?
OMEGA

F & 0

M(B] = F, P

1447, P

Mi8]

1447

- M[D"'l], P

= 1447

LOG E

C s F, P

SUBC (IEMTIER]L)

= G

F o= MC["ZJ: Z

F = 9

GOTO (JENTIRE)

Mg = A
o F
HALF, P
HaLF
HALF
€7

€ ($POL

F
MC{=1}
i

2048, ¢
2047, E

P (5)

A, P
£ / OMEGA
GOTOR (MGC{=1])
F &« OMEGA

& 8% 88 2 M 8 28

MMMy ™

)

v

U

L PP PP VMRPP RMREN
# R 8 + & UG BY B I I Y

ENTIRE, €0,

IN F)

ci,

132

(978343 » 24159

(978144 » 2415

(978245 » 2415

LN (9/8) / 2 3 +.588915178282u~1

LN (8/9) :a =,117783035656
+,200000000002,+1

+,66666647893%

+,400433275889

LN (2) % +.693147180560

SGRT (8/9) & 2455 3 +,339682755868u417

+,177664649751,+629
40 » DL%

76 LOCATIONS

C2, €3, C4, ¢85, C6, €7, LOG E,

ABS (X)
> 1447 1

THEN REPLACE

X By 1447

WiTH .CORRECT §IGN

& LOG (E) => COMPUTATION OF 24X

INTEGER PART COF X
FRACTIONAL, PART OF X = ZERO ?

COMPUTE LOG (FRACTIONAL PART)

BRING ARGUMENT IM RANGE =1/2 <« X < §

AND CCMPUTE POLYNOMIAL

SQUARE, IF ARGUMENT wAs HALVED

INTEGER PART

CCRRECTED FOR SUBTRACTION OF 2 » HALF ‘
OUTS IDE RANGE «2047, +2047 ?

» 2047 7
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1

* L |BRARY ROUTINES NR, 8

€0:
c1s
c2:
¢3:
c4t
5
c6:
€71
LOG E

OMEGA?

£os:

SiIN:

U,
N
N

Ys
N

A = 2047
LUA (15)
A 'a?' « 32767
S = i
F » A
GOTOR (MC{-11})
13 27103
13 32131
351 25162
13 93280
324 98472
14 60009
42 2486%
15 30010
98 20595
i6 27221
234 73550
17 26494
299 64123
17 38842
348 22787
32 98901
374 31644
670 7609:

+ & 4+ 8 % 8 ¢ 8 + 8+ 2+ 0+ 2+ o0 0

'END' EXP

TBEGINY

A= i
JuMp (1)
A= 0
F & TWO OVER P
a F, P
#, E
SCHOLTEN
SCHOLTEN, P
G, E
% 3, P
(1), E
S INCOEF
ICOSCOEF
MCl=2]
8w F
F

E
(2]

4

E 8 B> €8 ¢ 8

O

O

s F
M8(10)
ME(8)
mis)
m8{é}
Mmisl
m8(4)
M(B)
M8{2]
M[(s}
M8

MM RN H B AR BE VE TQOIPPEUTRWM
P

+ B L EE B BE GO S

133

+,999999999999
+,693147160%24
+,240226505%08
+,5550408583706,~1
+.961794504001 -2
+,133256313600.,-2
+,1521326080005,~3
+,128376319999,,-4

LOG (E) = +,14426950408%0+1
2 4 2047 5 +,161985030357w+617
88 LOCATIONS

COSCOEF, SINCCEF, TwO OVER mIi

€CS (X) 8 SIN (X + PI/2)

REPLACE X BY X & 2/P1

X INTEGER ?

£L.SE ROUND X To INTEGER:

N 3 X

IN CASE OF COS: N = N ¢ 1
TAKE CARE OF QVERFLOW N A

N EVEN ?

THEEN USE ‘POLYNOMIAL FOR SIN
ELSE LBE POLYNOMIAL FOR €OS,
Y 2 X = N AS ARGUMENT
PCLYNOMIAL FOR SIN STARTS VWIiTH Y TERM

WiTH

EVALUATE

PCLYNQMI AL

OF DEGREE 5

IN Y SQUARE



100470 -

1

% |1 BRARY ROUTINES NR. 9

COSCOEF:

SINCOEF

TWO QVER P13

ARCTAN?

Y,
Ys

Ny

F & MC[=2]
Lca (1)
A+ 1
A e 2, 2
FaseF
GOTOR (MC[=11)
0
i
42657
22043
08641
67027
96389
98891
01776
93881
12445
08119
97852
60001
32904
28607
31346
68041
08717
53273
98552
75 84785
11 79647
1 22197
13 33057
253 90670

12
445
i3
40
i4
312
16
173
iz
17
12
646
13
349
i4
316
14
552
16

+ 8 8 F &+ 8 8 ¢ ¥+ 8 2.4 & § ¢ & ® 8 8 ¥+ F QO & ¥ F

TEND' COS
TBEGINT
pi

= T@15, £

- i

3 i, £

z M{B=2]
OTO (:TOGETHER)
o
&

7630

TOGETHER,
OVER &

134

» MULTIPLY BY Y N THE 8N CASE

" NC EXTRA MINUS SIGN ?
" ELSE REVERSE SIGN

"Co =1
" g2 = «,12337 00550 12 w+l -
" Ccq B +,25366 95072 72 w0
v g = =,20863 46891 37 w-1
v C8 = +,91916 54179 15 =3
" Gl0 = =,24856 34468 03 -4
"ne1 = #,.185707 96326 79 w¢l
" e3 m =,64596 40974 93 u+0
v €8 =z #,79692 62611 83 -1
" e7 = «,46817 52592 89 u-2
"o = ¢,16042 92697 34 »=3
v g1l = =,39564 00770 32 =5
v g/Ppia +,63661 97723 67 w+l
4 59 LOCATIONS

€1, €2, C;: ¢4, €5, €6, TG18, T630,

" PRESERVE ORIGINAL SIGN OF X

« AND REPLACE X BY ABSX s ABS (X)
v PRESERVE .ABSX

v AND START ANALYSIS!

v oABSX » 1 ?

THEN REPLACE ABSX BY 1/ABEX

ELSE RESTORE ABSX IN F

AND CRANGE INDICATION APPROPRIATELY

ABS (X) » 1 & ABSX » TG (P1/42) ¢

THEN CHANGE INDICATION APPROPRIATELY
ABSX » TG (P1/712) 17

THEN
REPLACE
ABSX

a8y
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" L1 BRARY

TOGETHER:

cl:
c2:
c3s
C4
c5s
C63
TG15:
T630:

Pl CVER 63

i 135
ROUTINES NR., 10
F = T630 " (ABSX = TG (P1/6)) /
F / MC{=2] " (1 + ABSX ® TG (P1/6))
M{B=2] B F
MC 2 § W PRESERVE INDICATION
A = €6
SyYBC (:POL IN FP) " COMPUTE POLYNCMIAL IN P SGUARE
F & M[{Besl) " » ABSX SQUARE
F 1
F #« MC[=3] " 8 ABSX
S =MC[1] " INDICATION
U, § = i, P "> 12
Yy MC = » F
Ny MC & F
G = s, Z " INDICATION = 0 9
N; F & Pl OVER 6
F + MC[=2]
$ = MC[=1], P " ORIGINAL ‘SIGN OF X > 0 ?
Ny F 8 =« F
GOTOR (MC[=1])
+ 13 65333
+ 223 69812 v -,333333333246
« 13 69702
+ 402 22387 " +,199999980477
» 13 99663 *
« 149 33742 " =,142855496622
= 44 27237
« 571 72238 » +,111044707738
+ 414 03157 -
-~ 595 65289 " -,895216002193:-1
- 44 58249
4 433 90644 " +,62220178874%%=1
= 413 08524
+ 26 69885 v TG (PI/12) = +,267949192430
- 13 05990
+ 438 49281 Y TG (Pi1/6) = 1/SQRT(3) = +.577350269190
« 413 34909
+ 431 06668 " Pisé ® +,523598775599
TEND' ARCTAN " 57 LOCATIONS
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TO DRUMS s =z D18
Jump (1)
FROV DRUM1 S = 0
A = DREF{1]1, P * ) GARANTY COMPLETI!ON OF
N, A = MA " ) PREVIOUS TRANSPORT
DREF(2) = § “ INDICATOR DIRECTION OF TRANSPORT
A = MG
SUB (3CEN) " CONSTRUCT APIC FOR FiIRST PARAMETER
SUBC (:CI1V) " EVALUATE .SECOND PARAMETER
S g8 M[B=3) " APIC[{4] OF FIRST PARAMETER
- RUS (20) * |SOLATE CCDE
Uy, 8§ = 7, P " ) NOT THE CODE OF
u, $ = 11, € " ) AN ARRAY |DENTIFIER %
Y, A = 520 .
Y, SUBC (:ERRORM) v REPORT ERROR
S = M[B=2] u APICL[2) OF ARRAY IDENTIFIER
DREF = § » CCNTAINS ADDRESS OF REF VAR!ABLE
G = MS v ADDREBS OF ARI()
MS = = G " PREVENT ANY REFERENCE TO ARRAY
S .2 MG[=1) " AR[=1] OF ARRAY
§ tat 15 " CCNTAINS THE ARRAY TYPE
Uy § = 6, 2 v BCOLEAN ARRAY ?
RUS (2) " |SOLATE DELTAID]
S + MG " CCNSTRUCT ADDRESS OF ELMNT AFTER THE LAST
§ = MG[=3] n CCNSTRUCT ADDRESS OF FIRST ELEMENT
Y, A = 0 » ) FOR BOQLEAN ARRAYS
¥, DiVAS (27) " ) 27 BLEMENTS/WORD
DREF([2] + § " FIRST CORE ADDRESS + DIRECTION
$ = MG(=3] " AR[=3] CONTAINS DELTA[N]
N, JUMP (3)
A= 0 " ) FOR BOQLEAN ARRAYS -
DiVAS (27), 2 » )
Ny S + i "y 27 ELEMENTS/WORD
PREP[4] = S " NUMBER OF WORDS
A a3 MC[{=1) " DRUM ADDRESS
A + DMP BEG " ADD BASE
DREP{3] = A ~ * FIRST DRUM WORD
U, DMP BEG = A , P " OLTSIBE LOWER BOUND ?
A + M8
N, A = Dup END, P " grR cUTSIDE ypPpPER BoundD 2
Y, A = 529
Y, SUBC ($ERRORM) " REPCRY ERROR
B - 3 " REMOVE APIC FROM STACK
660 060 000° " PREVENT INTERRUPTS
DREF(1) B8 = G " ALLOW WRONG ADDRESS INTERRUPTS
ACTIVE[6) = B Y NOTE ACTIVITY
s = 64

GOTO (IATTENTION) " ASK FCR TRANSPORT
" 48 INSTRUCTIONS

TIME: G = M[64 + (4839)]
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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VECVECG:

PLIST22}

PLIST222:
PLIST223:

Y

PLISTZL?

PLIST11:

SUBC (:PLISTLL)
A = M[B=6]

S = M{B=10]

su8 (:1ND1)

s M{B=101
(:i1ND1)
“{B=9]
M{B=12]
mia=101

(s IND1)
MiB=12]
M{B=11]
($1NDL)
GOTO (:MATMATO)

wn
<
e

mmmgmm»
¢ DT H K

<

sSUBC (:pPLIST2)
S = 2

F = 2

SyB (:TEST DIM)
6 = M[B=9)

G = M{B=10)
COUNT =3 6

F o+ 1'P
GOTOR (M[B=12])
F = 0

8 « 42

GOTOR (MC{=1])

SUBC (:PLISTY)
S = 1
GOTO (:PL18T222)

suse (PLISTYL)

S = i

F = 1

GOTO (1PL18T223)

A
L

ACDRESS A(L)

u

ADDRESS A[u])

B
L

Si

ADDRESS B(LeSHIFT]

v
sk

ADDRESS B{L+SRHIFT]

14

IFT :

IFT

INSTRUCT IONS

DIMENSION OF 8
DIMENSION OF A

Y
k.

U=t +31>017%
SUM NOQT EMPTY
EVPTY 8UM

RETURN OVER PROGRAM LINK

iz

INSTRUCT I ONS

DIMENSION OF B

3

INSTRUCT I ONS

DIMENSION OF B
DIMENSION OF A

4

INSTRUCT IONS

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:

AlK?

Ak

6 =~ MA(=5], P

G + MA(-B]

G = MA[=4], E "
SUBC (:ERRORTABLE(Z])
G #» MA[=6) "
S « MA(=8], P

§ = MA[=7], E "

140

SECONC INDEX CUTSIDE BOUNDS ?
(13 -~ VUl) # DELTAL

FIRST INDEX OUTSIDE BOUNDS ?

SUBC (SERRORTABLE[S3]))

S = MA[(=9), P " INTEGER ARRAY ?

Lus (1) " FACTOR 2 FOR REAL ARRAY
G + MA " ADDRESS OF LAST ELEMENT
S + I1MG

MC =2 S

GOTOR (L INK) " 414 INSTRUCTIONS

A 3 M(B=6] noA

8 = M(‘U'a) wo

6 = M[8=10] o

SUB (3 IND2) " ADDRESS A[1,L}

S m M{B=9] woy

G =z M{B=10] "y

SUB (:IND2) " ADDRESS AJ!,U)

GOTOR (LINK[1)) w 8 INSTRUCTIONS

A = M[B=6) "op

S 3 MI{B=10] "L

G 3 M[{B=8) v

SUB (3IND2) " ADDRESS A[Ls!]}

S 3 M[{B=10} "oy

G 3 M{Bw9] vy i
SUB (1 IND2) " ADDRESS AfU, 1]

GOTOR (LINK[11]) "

8 INSTRUCTIONS
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INPR: G = M[B=3)
G = M[B=uqg]
G / COUNT
MiB] =2 6 " STEP ¢cF A
G = M[{Bsl)
G =~ M[{B=2]
G / COUNT
M[{B+1) = 6 " STEP CF B
A = M(B=4] " PIRST ELEMENT OF A
S = M[B=2] " FIRST ELEMENT OF B
F = 1]
Us A 3 M[B=9], 2 " A AN INTEGER ARRAY ?
Y, GOTO (:A1)
Uy A 2 M[B=6], Z " B AN INTEGER ARRAY 7
Y, GOTO (:R1)
RR MIB*+2] = F " SAVE SUM
F = MA
F » MS " BLEMENT #® ELEMENT
F +« M[B+2] " o4+ SUM
A+ M[B]) " INCREMENT ARRAY A
S + M[B+1) " INCRENENT ARRAY B
REPE (:RR) " CCUNT DOWN
GOTOR (L INK)
RIS M[iB+2) = F " SAVE SsuUM
F 2 MA
G ® NS " ELEMENT ® E|LEMENT
F +« M{B22) " 4% SUM
A+ M[B) " INCREFENT ARRAY A
S + M[8<1) " INCREVENT ARRAY B
REPE (:R1) " CCUNT DOWN R
~ GOTOR (L INK)
All Uy A & M[Bwb), Z " B AN |NTEGER ARRAY 7?7
: Y, GOTO (:119)
IR MiB+2] = F " SAVE 8UM
G = MA
F # M8 " OBELEMENT ® ELEMENT
F ¢« M[B+2] " ow SUM
A 4+ M[B] " INCREVMENT ARRAY A
S + M[Bal] " INCREVMENT ARRAY 8
REPE (:1IR) * COUNT DOWN
GOTOR (L INK) )
113 M[ig+2) 8 F " 8SAVE SUM
G =2 MA
G » MS " ELEMENT # ELEMENT
F + M[B+2] " & SUM
A + M[B) " INCREVMENT ARRAY A
S 4 M[B+1]} % INCREWVENT ARRAY B
REPE (:11) " COUNT DOQUN

GOTOR (L INK) " 49 INSTRUCTIONS
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STRING SYMBOL:

Ye
Y
Yo
No»
N,

Y,
A\

U,
U,
Yos
N

N,
Ny
N

CALL OF TCST:
DUMP :

"BEGIN!

A = tMC
SUBC (i1C1iV)
syB (I1CEN)
S = MC[=2]
RUs (20}

= 23, 2
2 MC(=2]
et 32767
= MS[1]

PP PpOOO

s 611
SUBC (:ERRORM)

A = MS[2)

A tav 32767
G = s
M[(B=1] = A
MC[-Z). Z
0, P
0, E
As (3)
TMG[4)
tMG(3), P
MC, E
= 0
MS{=1]
2, 2
(8)
i, 2
8)
'at 255
G = S
GOTOR (MC{~-1])
sSuUBC (:TCST)

BPVPOOOOBOOP OO
@ g + < UM

[t
Wt W owon d

[

|END'

CALL OF TCST

~ CALL OF TCST, 2

K
TEXT
APICY

UNASS IGNABLE STRING EXPRESSION ?

APICO

1SOLATE BEGIN ADDRESS oOF

SECOND
s 7T

REPORT
TrIRD

ISOLATE END ADDRESS OF

SAVE g
SAVE €
K= 0
TREN K
Ka2o

-ADDRES

ouTsiC

WCRD
!} SHIF
) TC
) RiGgH
) PCSI

OF TEXT

OF TEXT

INSTRUCTION OF
THE

ERROR
INSTRUCT | ON OF

EGIN ADDRESS
ND ADDRESS
?
8 4+
?
§ OF WORD[1]
E TEXT ?
T
T
TION

18R
18R

MACRO TCST ?

18R
18R

CLEAN AWAY EXTRANEOUS BITS

ExtT
32 INS

TRUCT I ONS

142
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"DUKP SECTION NR 1.

pUMP (0]
'BECIN' DRBUNOFB, DRROOM8, QUEUSB, CRBUF1, CRBUF2, CRBUNOFS,
CRBUNOES, DUPOS, BUFND, STRWRD, NEXT STRWRD, EMPTYWOROD,
NINE IN WORD, STOP DUMPING, LAST BITS, GET BUF,
TO DRUM, CRTODR
HASSUMED TO BE DECLARED GLOBALLY ARE: INIT .BITSTRM, BTSTRM9,
"BTSTRM18, BTSTRM27, FINISH BITSTRM, END DUMP, PROCESSS
"ASSUMED TO BE DECLARED AND DEFINED GLOEALLY ARE:
"CMODE, END OF DRUML !BRARY, DRBEGS, DRLIBREND, DRENDS,
"ACTIVE, RECBULEN, ATTENTION, ERRCRN, Di8,
BTSTRMO 'SKIPY %
DRBUNOFB: tSKIPY 1
DRRCOMS ¢ 1SKiIPY 1
GUEYB: : t§Kip! 1
CRBUNOFS: 'SKIPY 4
CRBUNOES: 1SKIipt 1
pUPCS: "SKIPY 1 " DUMP POSITION
BUFND! 1SKIPY 4
STRWRD: 18KIPY 1
tCRBUF2
CRBUFL: 1sKipry RECBULEN
ICRBUF1

CRByF2:

*SKIP': RECBULEN
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" DUMP SECT'!'ON NR 2.

DUMP ING QFF !

INIT BITSTRM:

LOOP:

INJTDUPOS

STOP DUMPING:
YEND>

*BEGIN'

Ny

No

144

S 3 : STOP DUMPING

BTSTRMY

GOTOR(MC(=1])

§ = CMODE
5'5'P

GOTO( :DUMPING OFF)

U,S-i.Z

A m END OF DRUML1BRARY

A = DRBEGS
DRBUNQFS = A

¢ & DRLIBREND
8 = DRENDS8

€ = A

DRROOM8 = §
A= 0

QUEUB = A

8§ 8 ; EMPTY WORD
BTSTRM9 = S
ACTIVE(8] B =B
S = { CRBUF4Y
CRBUNOFS8 8 S
CRBUNQES = S

A = M8[~11 , P
MS[=1] 3 =A

8§ & M§[~-1)

8§ = CRBUNOES » Z
GOTO(:LOOP)

puUPOS s S
8§ +« ¢ REGBULEN
BUFND = S

GOTOR(MC([=1])
INIT BITSTRM

LOOP

¥ NO TRANSPORT WANTED?

" YES = NORMAL PROGRAM
" NO = INSERT IN L |BRARY
")

")BELECT FIRST DRUMPAGE

")

v NyUMBER OF WORDS FREE ON DRUM
"INO QUEYU OF BUFFERS WAITING
W)FQR TRANSPORT

" PSEUDC=SHIFT
" NO ACTIVE PROCESS

" PIRST BUFFER To FiLL
" FIRST BUFFER TO DRuM

")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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wpyYrpP SECTION NR 4,

GET BUF: G = CRBUNOFQ v SELECT BUFFER
SUBCD(:TO DRUM) " A8K FOR TRANSPORT
8 = CRBUNOF§ 4 SPLECT NEXT BUFFER
A B MS[-1) , P " PRESENT?
Ny, JUMP(=2)
GOTO(:INIT DUPOS) " INITIALIZE DUPQOES BUFND
TO DRUMS A MGI[-1]
. MGl=1] = =A " BUFFER NOT PRESENT
CRBUNQFS8 8 A " SELECT BUFFER
A = : RECBULEN
MINA(DRROOME) , P " SBACE ON DRUM?
N, JUMP(7)
Aw 1 @ |F SO ADD ONE BUFFER TO
@AUEUB+ A " QUEUE
A = ACTIVE([8) , P
Y, GOTOR(MC{=11) t POSTPONE TRANSPORT
ACTIVE(B] = B W NOTE ACTIVITY
8 = 256
GOTO(IATTENTION) n ASK FOR TRANSPORT
$ = ! STOP DUMPING ") :
BTSTRM9 a S WING FURTHER. TRANSPORT
A v 495 ")OF BITS TO DRUM
GOTO(:ERRORM) ")
CRTODR:
PROCESSE: A ® DRBUNOFS ") PLACE ON DRUM
8 8 CRBUNOES * FIRST WORD IN CORE
8 « D18 v INDICATION CORE TOU DRUM
F = : RECBULEN " NUMBER OF WORDS
SUBC($DRSTART) % START TRANSPORT
GOTOR(MC[=11) "W EgXI1T CR TO DR

WAFTER COMPLETION OF THE TRANSPORT, CONTROL 1S GIVEN TO
WTHE NEXT INSTRUCTIONS

8 = IRECBULEN

DRBUNOFS8 4 S # FIRST FREE PLACE
5 ® CRBUNOES * SELECT BUFFER
A5 MS{-11]
MS[=1] = =A " BUFFER PRESENT AGAIN
CRBUNOES = =A » BELECT NEXT BUFFER
s = 1
QUEUB = § , Z " QUEY SHORTER, NOW EMBTY?
Y, ACTIVE[8] = =B " NOTE INACTIVITY
Y, 5 8 256 . " CAUCEL ATTENTIONM
N, 8 » 0 " GONTINUE ATTEMTION

GOTO(SATTENTION)
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" DUMP SECTION NR 5
FORCE LAsT BITS: s e 0
A = BTSTRM9

U, A = ININE IN WORD, Z
Y, GOTO(:BTSTRM18)
A = INEXT STRWRD, Z
Y, GOTOQ(BTSTRM9)
GOTOR(MC[=1))
ASK DUMP END? G = QUEUSB
F &« ;RECBULEN
8 = DUPOS
8 = CRBUNOFSB
8 +« DRBUNOFS
8 + 6 " pLACE FREE ON DRUM
GOTOR(MC[-1)) * FOR NEXT PROC
FINISH BITSTRM: A = DUPOS
A = CRBUNOFE8 , Z
N, GOTO(:GET BUF) " PART CF BUFFER TO DRUM
BOTOR(MC([=1])

END DUMP; A ® ACT!VE(B]}, P

Y, JUMP(=2) " OWAIT
GOTOR(MC[=11])

COMPVARS
tENG! " DUMP SECTION

BEG TRAFO TAB[(Q): tSKIPY 4 # PUT IN CORE AFTER INSTR
" LLST AND TRANSF

PPUTEXT L

1STOP L

SXEEN L

tHAND |

IPUHER |,

SREMEP L

tRUNOUT L

SPUSPACE

sPUNLCR L

TPUNCH L

sFLOP L
SABSFIXP L
SFIXP &
SREAD L
ENTIER L
TEXP L
tLN L

' 1ARCTAN L

' $1C08 |

ISIN |,

$SART L
1SIGN L
1ABS |
(PREYM L
1PUBYM L
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tRESYM L

tLINE NUMBER L
INEVW PAGE L
1CARRIAGE L
IPRINTTEXT L

$SPACE L
tTAB L

INLCR L
IPRINT L
sFLOT L
$ABSF IXT L
SFIXT L
$FROM DRUM |
$THD DRUM L
tTIME L

VY
$TV
1MV
1MT
$THM
I MM
i8S

'l ul ki
M

" 48 ENTRIES

END' L IBRARY
1END? 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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- 0 00 00 13 36°'
«' 0 36 13 27 27° " TAMMAT
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" CQATALOGUE NR 2

T4 %8 % F 8 FEEF FIOEEH

56

56

34

34

34

34

[ BRI BE 2R 2 B 2k 2N IR BN N JEE R B BEE B JF BEE N S

(1232 000 000° + 6)

623

623

078

078

078

078

104
104
720
720
720

729

56 623 104
56 623 104
34 078 720
34 078 720

34 078 720

(=~ o (7} o “lo

(=1 o

Q- Qe

1

t232 000 000' + 7)
8 388 608 + 44)
' 0 00 0013 27°
'0 27 13 36 36°

(21 o N o

or

( 8 388 608 + 43)
-* 0 00 00 17 45
=7 0 27 13 36 40°

108 « D19

108 « D19

65 # D19

65 * D19

65 #.019

65 » piv

16 # P19 -« NUMBER

MATTAN

i08 «#» D19

108 » D19

65 # 019

65 « D19

65 » D19

16 # D19 .+ NUMBER
MATVEC

i5%
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" CATALOGUE NR 3

* 0

+ 2

+ 56 623 104 " 108 « D19
: 3

+ 56 623 104 " 108 & D19
- i

* 0

+ 34 078 720 " 65 % P19
- i

- ) 0

+ 34 (078 720 " 65 # -p19
- 1

* 0

+ 34 078 720 " 865 # B19
= i

(v 232 000 000' + &)

{ 8 388 608 « 42 ) " 16 & D19 -4 NUMBER
=t 0 00 00 17 15

! 0 36 13 27 40° " TAMVEC

+ 0

+ 2

+ 856 623 104 * 108 » D19
- 1 .

* 2

+ 56 623 104 " 108 » D19
- i

* 0 -
+ 34 078 720 " 65 » D19
- i

e o

+ 34 078 720 v 65 » P19
- 1

* 0

*

34 078 720 " 65 # D19

- 1

(' 232 000 000' + 6)

( 8 388 608 + 41) " 16 % D19 -+ NUMBER
=" 0 00 00 .17 15

= 0 40 17 15 40" " VECVEC
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" CATALOGUR NR ¢
* 0

(' 232 000 000' + 1)
( 8 388 608 + 40)

=1036 23 27 17!

34 078 720

(-3 g [~ 3 =]

EEREEE

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 222 006 000' + 3)
( 12 582 912 + 38)
=' 0 51 67 72 62
= 0 53 67 64 62°

EEEEEE.

183

16 # D19 -+ NUMBER
TIME

65 » D19

77 » D19

24 -» D19 -« NUMBER
TO DRUM |

65 « DL9

77 ; D19

24 » D19 +« NUMBER

FROM DRUM
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" CATALOGUE NR 5

+ 0
+ 0
+ 33 554 432
- 1
+ 0
+ 354 078 720
- 1
* 0
+ 34 078 720

: 1
(1222 000 000' + 4)

(12 582 912 + 37)
= 10 53 56 75 71

33 554 432

34 078 720

2 (=2 d oo

34 078 720

2 & %+ 2+ + 8+ %

i
(+222 000 000' =+ 4)
(12 582 912 + 36)
= 10 00 56 75 731
= ‘0 46 47 70 53

* 0
* 0
» 33 894 432
= 1
® 0
+ 34 078 720
- i
4 0
+ 34 078 720

- 1
(+222 000 000°' + 4)
(12 582 912 + 8¥5)
= '0 53 61 64 74

64 # D19

65 # D19

65 - D19

010 010 010

24 #» D19 + NUMBER
FixT

64 = D19

65 » D19

6% » D19

24 » D19 NUMBER

ABSPIXT -

64 » D19

65 &« D19

6% » D19

24 & D19 ¢ NUMBER
FL.OT

154
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" CATALOGUE NR,6é

0
0

LI A 4

33 554 432

- 1
(+222 000 000' + 2)
(12 582 912 + 34)
'0 00 00 00 71
0 65 67 56 63

0
0
33 854 432

T ¢ ¥

i
(1222 000 000' *+ 2)
(12 582 912 + 34)
= '0 00 00 00 36°
= 10 32 34 23 30

* 0
(*1222 000 0060' + 1)
(12 582 912 + 3IIJ)
= '0 63 61 50 67°

* 0
(1222 000 000' + 1)
(12 582 912 + 32)
- '0 00 71 46 47!

0

8 + ¢+ *

34 078 720

1
(+222 000 000*' + 2)
(12 582 912 + 31)
'0 00 00 00 52
0 70 65 46 50°

0

]

51 904 512

P+ ¥ &

1
(1222 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 B6 46 B4 B2°

= *'0 B0 46 67 67

L

64 » D19

44 » D19

PRINT

64 # D19

24 = 019

PRINT

24 » D19
NLCR

24 » D19
Ta®

65 » D19

24 = D19

SPACE

99 » D19

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°
- 10 63 72 62 47

- '0 63 56 63 52!

- 0
(*232 000 000' + 1)
(8 912 896 + 26)

- '0 00 00 00 62°

- 10 67 52 70 76!

0
34 078 720

@ =+ ¥

1
(1222 000 000" *+ 2)
(12 582 912 + 25
- '0 00 00 00 62°
- ') 65 72 70 76"

0
0

8 & F %

34 078 720

1
(+222 000 000' + 2)
(12 582 912 + 24)
- '0 00 00 00 62'
- 0 6% 67 70 76"

* 76
(1272 000 000' + 2)
(8 388 608 + 23)

- 10 00 13 14 35

- 77
('272 000 Q00' + 2)
(8 912 896 + 22)

- '0 35 23 21 30

* 79
(1272 000 000' + 2)
(8 388 608 =+ 21)

- '0 35 33 34 36°

+ 129
(*272 000 000' + 2)
(g 388 608 + 20)

= 10 00 35 23 30°¢

24 # D19 + NUMBER

NEW PAGE

040 011 010
17 » D19 + NUMBER

L INE NUMBER

17 » D19 ¢ NUMBER
RESYM

65 » D19

24 » D19 + NUMBER
PyUsym

65 » D19

24 » D19 + NUMBER
PRSYM
010 1i1 010

16 » D19 + NUMBER
ABs

17 & D19 + NUMBER
S16N

16 # D19 + NUMBER
SQRT

16 « D19
$IN

156
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" CATALOGUE NR, 8

1

+ 130
(1272 000 000' + 2)
(8 388 608 + 19)

- '0 00 15 31 35

* 131
(*272 000 000' + 2)
(8 388 608 + 18)

= '0 00 00 13 30

= '0 13 34 15 36

+ 81
(1272 000 Q0O* + 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°

= '0 17 30 36 23

M 132
('272 000 000' + 1)
(8 388 608 » 14)

= 70 34 17 13 16!

* 132
(+1272 000 00G' + 1)
(8 388 608 + 14)

- 10 67 52 46 By

+ 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)
(12 582 912 + 11)
= 0 53 61 64 65

A 136
('262 000 000' + 2)
(12 582 912 «10)

= '0 60 00 00 55°

= '0 65 72 63 50°

16 « D19
ces

i6 # D19

ARCTAN

16 » D19
LN

16 » D19
Exp

17 » D19

ENTIER

16 » D19
READ

16 = D19
READ

040 110 010

NUMBER

NUMBER

NUMBER

NUMBER

MUMBER

NUMBER

NUMBER

24 » D19 + NUMBER

FiIXp

24 % D19 + NUMBER

ABSF i XP

24 s D19 + NUMBER

FLop

24 » D19 + NUMBER

PUNCH

157
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" CATALOGUE NR,

9

+ 137
(v262 000 Q00*' ~ v
(12 %82 912 + 9 )

- 10 00 00 50 67°

- 0 65 72 63 61!

* 138
(1262 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)

- 90 00 00 72 71

- 10 67 72 63 64

* 140

(1272 000 000' + 1)

(8 912 896 + 6)

- '0 00 00 0O 65'
- '0 67 52 55 52!

> 1414
(1262 000 000' + 2
(12 582 942 + 5)

- '0 00 00 00 65°

- 10 65 72 55 52"

* 142
('272 000 000' + 2)
(g 388 608 + 4)

- 10 55 46 63 51

* 143
(*272 000 000°' + 2)
(8 912 896 « 3)

= 1) 75 52 B2 63"

+ 144
(*262 000 000' + 1)
(12 582 912 + 2)

- 10 70 71 64 65°

0
0

* 4 &

54 904 512

- 1
(1222 000 000' + 2)
(12 582 912 + 1)

- *0 00 00 75 74

0 65 72 71 52°'

" CCMPILER VARIABLES

COmMP VAR[0Q]?

" 24 » D19 ¢+ NUMBER

* PUNLCR

" 24 # D19 + NUMBER

" PUSPACE

" 24 & D49 + NUMBER

" RYNQUT

v 17 & D19 + NUMBER

" REHEP

" 24 & D19 + NUMBER

" PUHEP -

W 46 # D19 + NUMBER
" HAND

4 17 » D19 + NUMBER
" XEEN

" 24 # D19 4 NUMBER
" §TOP

" 99 & D19

¥ 040 010 010
" 24 ® D19 + NUMBER

" PUTEXY

158
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"BEGIN' STOCK, STOCK1,
FIRST SHIFT,
DielT LLAST SYMBOL,
TP DEC LS,

ARR DEC LS,

LAST NLP, WORD CQUNT,

INT LAB, OLD 8¢CpP,
DIMENS ION, SUBCOUNT,

STACKZ2,MCR,

ST CNT, MAX DPTH,
RET LVWL, ECNT,
CMPLTD, CMPL ST,
ADRS OP ¢sT,

NLP

STOCK?

S$TOCK1:

QUOTE COUNTER:

TEXT ARRAY POINTER:
SHIFT?

FIRST SHIFTS
WORD1SAFE
LETTER LAST SYMBOL!
DIGIT LAST SYMBOL!
OWN TYPE:

TYPE:
CHARACTER!
VAL CHAR:
ARR DEC LS§:
TP DEC LS

ARR DEC MCR:
REAL NUMBER:
SMALL:

LAST NLP:
WORD COUNT:

IN FORMAL LIST:
iN AR DEC:

INT LABELS:

INT LAB:

oLD BCP:

DSP LVL?
6LOBAL COUNT:
ARR POINTER?
DIMENS IONY
SUBCOUNT:

FOR CNT:
NXT BCP:
STATE:

STACKO:
STACK]:

STACKZ:
MCR
PAR:
NBR:

DsP LVL,
FOR CNT,
NBR, PARAMETER,
MaX DI,
IFSTAT FRB,

QUOTE COUNTER,
WORD1SAFE,

159

TEXT ARRAY POINTER, SHIFT,

LETTER LAST SYMBOL,

OWN TYPE,
ARR DEC WER,
IN FORMAL LIST,
GLOBAL CQUNT,

s¥W 1DF,

LAST LNC,

rsKip?
'SKip?
'SKip?
1§Kipe
'SKIP’

'SKIP?Y
"SKIPY
'SKIpP?
"SKip?
1SKip*

SKip!
rSKip
TS§KIpP?Y
"SKIPY
'SKip?

'SKIP’
"SKIP?
1§KIpY
'sKlP'
1SKIP?

'SKIp’
1SKIP?
YSKIP!

'SKIp?
18K Ip?

09K|P0
tSKIp
*SKip?
'SKIp?Y
1SKip?

!SKIP!
'SKIP?
1SKIP?
'sK|P|
1§KIPp?

YSKIP!
18KIP?
"SKIp?
1SKIPY

L T T S T e O e I S L o L T T T W P I A O T PRI A WA (W AP

CNTLD VAR,
NBR CF 8W E,
CCDE 8ODvY,

CHARACTER, VAL CHAR,
REAL NUMBER, SMALL,
IN AR DEC, INT LABELS,

ARR POINTER,

STATE, STACKQ, STACKI,

MAX PRL, RET mMmp,

L0, L1, L2, L3, L4, L5,

SW LST, IN 8W DEC,

POINTER, END OF TEXT ARRAY,

" )THIS ORDER 0OBLIGATE
" ’ ]

") THIS ORDER OB !GATE

")y i

") THIS ORDER OBLIGATE
")

“)THIS CRDER OBl IGATE
")
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PARAMETER: | *SKIPY 1 ") THIS ORDER OBl |GATE

W CEMPILER VARIABLES NR, 2

NUMBER: fSKIPY 1 ")
ST CNT: 1QKIPY 4

MAX DPTH: vSRIPY 1

MAYX D13 TSRIPY 1

MAX DL: : 18€1Pp° 1

MAX PRL?3 18KIPY 4

RET MD3 ‘ 18KIPY 1

RET LVL3 ISKIPY 4

ECNT? PEKIPY 1

{FETAT FRE: 'SKIPY 4

CNTLD VAR? '8KIPY 1

LY 'SKIPY 1

Lis 18KIPY 1

L23 18KIPY 1

L33 i rgkipt 4

L4s f8KIPY

L5 TERIPT 3

CHPLTD: 18gIPY 1

cmpL 8T gKIpY 4

8y |DF3 TeRIPY 1

NBR OF Sy E: tERIPT 1

sY LST? tgRIpPY 1 -
IN sw DECS TSKIPY 1

ADRS OF ¢€8T!? 1gKIpY 1

LNG: igKIPY 1

LAST LNG: 1SKIPT §

CODE BODY: rgripr 1

POINTER: tEKIPY 4

END OF TEXT ARRAY! sgKipY 1

NLP 3 TEKIPT 4 v 70 VARIABLES

v COMPILER CONSTANTS

BEGIN OF COMPILER!?

*BEGINT D18 MIN 4, D18, D19, P20, D2i, ©21i PLUS D20, D22,
D22 PLUS 1, D24, D25, FRAWE, LOCAL NUMBER, MASK, WORD DEL

D16 Mi: V477 777

D18 MIN 43 ” 1777 777°

DL&: *0041 000 000°

Di9: 1002 000 000°

D2g: G604 000 000°

pei: 19416 000 000°

D241 PLUS p20: * 14 000 000°

D22 120 000 060°

P22 PLUS 4: 020 000 001°

D24 400 000 0007

D2%: +200 000 000°

FRANWES 1000 177 400°

&
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LOCAL NUMBER:
BASE(

t222 000 001"
tPROGRAM3

$CMP TL3

tDEC LSTI3
tPROGRAMICME
tCMPTLICME
IDEC L8TICMB
tPROGRAM 3 cM2
ICMP TL 3

{DEC LST3

BASE 1 :

BASEZ2:

MASK: (20
(21
(22
(23
(20
(31
(28
(31

'004 000 000")
‘004 000 000')
*004 000 000*)
'004 000 000"
'004 000 000")
1004 000 000"
'004 000 o00*)
'004 000 000')
(31 '004 000 000')
(29 '004 000 000

+296926
+477407
+232160
+3,82120
+*232425
«265297
+248914
+462574
+464548
+526549
«246150
+199777
+397418
*444267
+297964
«625773
+183405
+167407
+413168
+462961
+345458
+5(19299
+478708
«24/157
v GENERAL PURPOSE PROCEDURES NKR, 40

x & & % & ¥ & ¥ £ X

WORD DEL:

22 LOCATIONS

RE

LN

BO

$T

AR
NONDES
RES

UN
ARBQ
INTLAB

IF
THEN

ELSE
BEGIN

END

6OTO

FOR

STEP = STRING
UNTIL
WHILE

Do
COMMENT
OyN

REAL
INTEGER
BOOLEAN
BOOLEAN
ARRAY
PROCEDURE
SwITCh
LABEL
VALUE
TRUE
FALSE

"BEGIN' NXT SBLs TEST DPO: TEST PCINTERS: MNXT 8SC SBL,

IN SBL, UND SBL, OUT 8BL, AR OP LS,

INVERT, REL OP LS, BOOL OP LS, DECL LS,
UNS [NT, MULTIPLY, UNS NBR, RD I1BF, RD
NAME |N L1BRARY,

UBE CST, STATUS,

INIT POINTER, INIT, PRESCANL, TRAMSL,
CLEAR, PAR PART,

NXT SBL ‘BEGIN' SKIPO, SKIPL, SKIP2, ELSEOD,

IN NM LST, NXT IDF, 8KP
SKP VA L1, SKP SP L1, DISP LVL, TP OF DSp,
IN CODE, ENTR .BLK, EXIT BLK, LOC LAB,
NONFRM LAB, CORSP BCP, SKIP STRING, SKIP RST OF STAT,
INSTR NBR,

INSTR PRT,RUNVA,NEXT ENTRY

SPEC LS, OP LS,

'DFY,
I1DF,

ELSEL, END

NXT PNR, LOOK uP,

SKp TP DEC,
LOC 8pC, PRC LVL,

ARUNVA,

161
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SKiPO:

ELSED:

SKipPit

ELSEL:

sSKiIP2s

END:

i

v,

S = STOCKi, P
STQCKL =2 - §

SUBC (:!NXT BSC SBL)
S- 97.2

GOTO (SELSED)

A = LAST SYMBOLW

A= 94, Z

A - 104, Z

GOTO (:ELSEQD)

SUBC (INXT BSC sslL)
S « 91, Z

GOTO (:8KiPD)

GOTO (INXT SBL)

A = LAST SYMBOL
A - 105, 2

GOTO (:ELSEL)

A = -]

A = 105, 2z

A= 91, 2

A = 5, Z

GOTO (IEND)
SUBC (:NXT BSC
GOTO ($8K1PY)
8§ = 125, 2
GOTO (IEND)
SUBC (SNXT BSC
S = 9,P

S = 63, E
STOCKY = §

s = 99

GOTO (IEND)
SUBC (:NXT B8SC
$ = 9, P

S =« 63, E
GOTO (:8K1P2)
S = 90, 2
SUBC (INXT BSC
STOCKY = S

A = 100

SUBC (:ERRORM)
S - 98, Z
STOCKYL = -~ §

A = 101

SUBC (IERRORM)
s = 87

LAST 8YMBOL = §
A 2 8
A =

seb)

sal.)

$sL)

87, p

seL)

162

SYMBOL !N STOCK ?

NEXT .EASIC SYVBOL = COMMENT ?

LAST SYMBCL 3 SEMICOLON ?
v LAST 8YMBOL = BEGIN ?

NEXT BASIC SYMBOL = SEMICOLON ?

LAST SYMBOL = END ?

LAST -EASIC SYMBOL
a8 END ?

e SEMICOLGN ?

2 ELSE, 7

THEN ACCERT

LAST EBASIC SYMBOL = CLOSE ?

NEXT BASIC SYMBOL
NCT A LETTER ?

INTERNAL REPRESENTAT!ION OF CLOSE

NEXT .BASLC SYMBOL
NCT A LETTER ?
ELSE SKIP

LAST BASIC SYMBOL COLON ?

LAST .BASIC sSYMBOL

QPEN ?

INTERNAL REPRESENTATION OF COMMA

{LAST SYMBOL ¢ PERIOD
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" GENERAL PURPOSE PROCEDURES NR,

TEST DPO:

TEST POINTERS!

N,
LOOP

Yo
Ny

§TACK TEST!

NON SHIFT)

NXT BSC s8L:

i

IT LAST SYMBOL 2 §
L 3 Z

40 CONTINUED

163

" A LAST SYMBOL $ TEN)
v I MPLIES LAST SYMBOL > ¢ %

‘TER LAST SYMBOL s S

Us A = 39’ E
¥Y; A = %, P
Ny S = 1}
D:6
Yy § '#% = 83,
Ny 8§ = i
LET
S = LAST SYMBOL

A 2 RUN NUMBER
SUBC (:0UT S8L)
GOTOD (3TEST POINTERSE)" 59 INSTRULTIONS

TEND' NXT SBL

*BEGIN' LDOP,

' = DIGIT LAST SYMBOL ~ LAST SYMBOL

< 64 7

S$TACK TEST, NON SRIFT

A s BEGIN OF TEXT ARRAY

Ml6] = - A

$ 3 = END OF TEXT ARRAY

Mi6] = §

A « DPQ

S ¢ NLP
A‘chp

JUMP (1)

§ = 20, P
GOTO(SETACK TEST)
A+ 8

A= 60, P
GOTO(SNON SRIFT)
RUAC(L)

§ « A

M[(B) = 8 , P

]

H

L]

A s END OF TEXT ARRAY
END OF TEXT ARRAY + S
TEXT ARRAY POINTER + §
BEGIN OF TEXT ARRAY + §

A= M[6)

F =sMA

8§ n MG

G + M[B)

MG = 8§

A w

A+ 1
REPSE(ILOCPR)

S = END OF STACK
§ = I1MC(20]1, P
s » LAST SYWBOL
GOTOR(MC{=1))

A 2 491
GOTO(tERM)

A a2 492
GOTO(SERM)

tEND' TEST POINTERS

A = RUN NUMBER
SUBC (:IN SBL)

= LOWER BOUND

+ UPPER BOUND

ENOUGH SPAAE FOR CONSTANTS?

ENOUGH SPACE FOR 'DENTIFIERS
DOES SHIFT MAKE ‘aNYy SENSE?

AMOUNT OF SHIFT

36 INSTRUCTIONS
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Us § =119, 2 " SYMBOL ® NEW LINE ?
N» GOTOR (MC[=1])

A=z 1

LINE COUNTER & A

A = QUOTE COUNTER, 2
N, GOTOR (MC[=1})

A = RUN NUMBER

SUBC (:OUT SBL)

GOTO (INXT BSC SBL) " 11 INSTRUCTIONS

IN 83 'BEGIN' ELSEQ, ELSEL, ELSE2, ELSEJ, ELSE4, ELSEDS, ELSEG,
NEXTO, NEXT1, NEXT2, NEXT3

U, A = 100, Z " RUNNUFVBER = 1007
A = CMODE " A (CMODE '3 4v8+16)7
Y' A 18 "25,2 .
Y, GOTO(IELSEL)
A s TEXT ARRAY POINTER .
S 2 WA " TEXT{TEXT aARRAY POINTER)
A =2 SHIFT
Uy A = 286, P n SRIFT » 286 ?
N» GOTO (:ELSED)
RUS (16)
A = i
TEXT ARRAY POINTER < A
SHIFT = A
GOTOR (MC[=1])
ELSEDS U, A = i, 2 " SEIFT &8 1 7
Ny RUS (8)
S ta' 255
Lua (8) " SHIFTI® 286 ® SHIFT
SHIFT = A
GOTOR (MG(=1])
ELSELS S & STOCK, P " SYMBOL IN STOCK %
Y, STOCK =3 = §
My, SUBC (3INXT TAPE sL)
Us § = 104, P " NEXT TAPE SYMBOL > BUS %
N; GOTOR (MC[=1))
U, 8 = 123, 2
Y, 5 = 93 " INTERNAL REPRESENTATION OF SPACE
A 3 QUOTE COUNTER, Z
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8

165

" GENERAL PURPOSE PROCEDURES NR. 40/41

NEXTO?

ELBE21

ELBES?

NEXTL!

ELSES!

ELBES!

GOTO (IELSER)

§ » 127,

GOTO (:ELBEDR)
SUBEC (INXT TaPE sbL)

S = 1270

GOTO (INEXTD)
STOCK 1 §
A 3 QUOTE COUNTER

A
8

$

L

72,

2
74,

127

JUMR (4)

A

QUOTE COUNTER = A

1

S a 103

STOCK 2 = §

S = 124,

-]

90

5 - 129,

8

GOTOR

99

S - 118,

GOTO (IELSEL)

§ = 127,

GOTO (:ELSE4)
SUBC (:INXT TAPE sL)

5 - 1287,

GOTO (:NEXTL)

oo,

GOTOR (MC([=1])

+ &8 B8 8 82 3 u

88

Z

z

4

Z

o

z
Z

(MC[=1])

P

A

4
80, 2z
- 2
70, 2z
31
2, 2
1
2, 2
103
160

S ~ 126,

GOTO (:ELSES)
SUBC (:UND §8L,)

GOTO (:ELSES)

VOO O O VY

GOTOR (MC{=1])

w

4 8 ®

B8 & &

63,

70,
4

72,
2
2
3

2,
10
48,
68

164

LUS (7)

STOCK = §

z

p

Z

Z

Z

z
Z

]

L]
tt
it
"

u

13

"

1]
U}

LAST TAPE SyMBOL = BAR %

NEXT TAPE SYMBOL = BAR ?

LES APTER BAR 7
THEN QUOTE COUNTER = QUOTE COUNTER « 1

MOR AFTER BAR 7
INTERNAL REPRESENTATION OF BAR

NEW VALUE OF GUOTE COUNTER > 0 7
INTERMNAL REPRESENTATION OF UNQUOTE
LAST TAPE SYMBOL = COLON ?
INTERNAL REPRESENTATION OF COLON
LAST TAPE SYMBOL s CLOSE ?
INTERMNAL REPRESENTATION OF CLOSE
LAST TAPE SYMBOL 3 NEW LINE ?

ELSE SKIP

LAST TAPE SYMBOL = BAR ?

NEXT TARPE SYMBOL ® BAR ?

AND APTER BAR 7

EQU AFTER BAR ?

LES AFTER BAR ?

MCR AFTER BAR ?

ELSE INADMISSABLE

LAST TAPE SYMBOL = UNDERLINING ?

AFTER UNDERLINING NO LETTER OR DIGIT ?
E4U AFTER UNDERLINING %

LES AFTER UNDERL INING %

MCR AFPTER UNDERLINING 7

NCN AFTEh UNDERL INING ?

CCLON AFTER UNDERLINING ?

ELSE INADMISSABLE
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SUBC (INXT TAPE sL)
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v GENERAL
U,

N,
N,

NEXT2:

NEXT3:

ELSEG:

UND SBL!
Us
N,

1
PURPOSE PROCEDURES

S - 126: Z

STOCK = §

GOTO (ZELSES5[=2])
SUBC (3SUND S8L)
§ + STOCK

LUS (7)

Az 23

COUNT = A

2 (WORD DEL

3 MG

- -

‘e! - 127, Z
* 1

REPE (:NEXT2)

S 3 A

$ = 162

STOCK = §

SUBC (INXT TAPE
$ = 126, 2
SUBC (:UND SBL)
GOTO (:INEXTI)

A = STOCK
STOCK = §

S = A

GOTOR (MC{=11])
S = 124, 2
GOTOR (MC[=1])
SUBC (INXT TAPE
S = 70, 2

S = 92

STOCK = §

S = 60

GOTOR (MC[=11])

MPp PP

sL.)

sL)

TEND' IN SBL

SUBE (INXT TAPE SL)
$ = 126, Z
GOTOR (MC[=1))

GOTO (:UND SBL)

NR,

167
41 CONTINUED
NEXT TAPE SYMBOL = UNDERLINING ?

ELSE INADMISSABLE

CYCLE: LOOK UP WORD DELIMITER

FCUND ?
ELSE INADMISSABLE COMBINATION

CYCLE! SKiP REST OF WORD DELIMITER
NEXT TAPE SYMBOL = UNDERLINING ?

LAST TAPE SYMBOL 3 COLON ?

ECU AFTER COLCN 7
INTERNAL REPRESENTATION OF COLONEQUAL

INTERNAL REPRESENTATION OF COLON
120 INSTRUCTICNS

NEXT TAPE SYMBOL 3 UNDERLINING ?

4 INSTRUCTIGQNS
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" GENERAL PURPOSE PROCEDURES NR, 42

OUT SBL: A -~ 100, 2 v DESTINATION = 100 ?
Yy A = CMODE
Y, A '#' 6, Z " a{ CMCDE$2ACMODE#$4)7?
N, GOTOR (MC([=11)
A =2 SHIFT
U, A = 256, 2 " PREVICUS SHIFT = 256 %
Y, LUS (8)
Uy A = 286, P " PREVICUS SHIFT > 256 7
Ny, LCSA (8)
Yy A = 1
SHIFT =8 A " UPDATE SHIFT
A = TEXT ARRAY POINTER
Ng MA[=1] & § " TEXT[TEXT ARRAY POINTER] =
Ny GOTOR (MC[=11]) " TEXTCTEXT ARRAY POINTER]+SHIFTaSOURCE
A % i W TEXT ARRAY POINTER =
TEXT ARRAY POINTER = A " TEXT ARRAY PO!NTER + }§
END OF TEXT ARRAY 2 A
MA[=1]1 = § v TEXT{TEXT ARRAY POINTER) = SOURCE
GOTOR (MC[=11) " 419 INSTRUCTIONS
AR CP L§: S = LAST syMBOL
U S w 63' P
Uy 8 = 69, E
I NVERT S Uy § 38 » T, P
GOTO (MC[=1)) " B INSTRUCTIONS
REL OP L83 S a LASYT SYMBOL
U, § = 78, p .
GOTO (:AR OP LS[2)) " 3 INSTRUCTIONS

800L OP L§: S a LAST SYMBOL
U, § = 76, P
U, § - 80, E ~

GOTAO (3 INVERT) " 4 INSTRUCTIONS
DECL LS S = LAST syMBoL
$ - 106, 2 n LAST SYMBOL = QWN ?

OWwN TYPE = 8
Y, SUBC (:iNXT 8BL)
Yy 8 = 106, 2
Uy S = 4, E v LAST BYMBOQL NC <TYPE> %
vy A = 1000
Ny A 2 $MS[=1]
TYPE = A
Ny SUBC (INXT SBL)
Ns JUMP (6)
s~ 5,12 " LAST SYMBOL = ARRAY ?
v, TYPE =B 8
A = own TYPE, Z
Y, A = 104
¥, SUBC (:ERRORM)
S 3 LAST SYMBOL
$ = 111, 2 " LAST SYMBCL = ARRAY ?
ARR DEC LS = S
N, JUMB (6)
S = 8 " CHARA = 8
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v GENERAL PURPOSE PROCEDURES NR,

A = OWN TYPE, 2Z
A=-4
A + TYPE
ARR DEC MCR = A
JUMP (9)
§ =~ i1, 2
JUMP (4)
s TYPE
3, P
i0
2, P
2, 2
i4
TYPE
CHARACTER =2 §
§ = B, P
A = OWN TYPE, 2
A = 108
SUBC (:ERRORM)
§ = 14n Z
A 3 =« TYPE
A+ 4, P
A = 106
SUBC (:ERRORM)
§ =z = CHARACTER

o e oy
@+ & u w8

s + 25, p
GOTO (MC[=11))
S + 4, p

A = 0

A = i

TP DEC LS =3 A
A = TYPE

JUMP (3)

A = 3: p
A2 =« 8

A= -]

A =2 QWN TYPE, 2
A+ 32

LUA (19), P
CHARACTER = A
CHARACTER = = A, P
GOTO (MC(=11)

"

169

42 CONTINUED

LAST SYMBOL = PROCED 7

TYPE 3 3 ?

LAST SYMBQL = SWITCH 7

CHARA » B ?
~ OWN TYPE ?2

LAST SYMBOL =2 S¥W!TCH ?

~ TYPE ¢ 4 7

CHARA < 23 7

CHARA ¢ 4 7

TYPE » 3 ?
THEN CHARA
ELSE TYPE + CHARA

63 INSTRUCTIONS
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" GENERAL PURPOSE PROCEDURES NR,

SPEC LS:

1

Us
Y
Us
Ys
No

mmmm:>>Lb><>>>>>m
& W 8 M 8B BT + +W KN

S LAST

S 111, 2z

S 112

s 106, E

A 1600

A sMS{=~107]
TYPE = A

A 3; P
SUBGC (INXT S8L)
]

(]

s

]

S

C

SYMBOL

Y

114, Z
= 8
113, 2z

14
1000
HARACTER =2 §
5 + TYPE
S « 999, P
A = 107
SUBC (:ERRORM)
S = LLAST SYMBOL
S - 112, ¢
JUMP (4)

W+ 8 B 3 BE VB MNE B M

4]
)
-
0
m

3., P

P
111, 2
8
HARACTER = S
« GHARACTER
25, P
€ (INXT s8L)
s » CHARACTER
§ =~ TYPE
s + 20600, P
GOTO (MCI[=11)
S = CHARACTER
A n TYPE
S = 8, P
JUMP (5)
- 6, 2

0
5, 2
8
8
64
CHAR
TYPE
5, P
P (5)
i, P
4 -
1000, 2
0
A
96
LUS (19)
CHARACTER =3 8,

<
3 0 + 8 P + & % ¢

VLo OOoLWn

%
>

U

43

p

LAST
TREN

LAST
THEN

TYPE
LAST

LAST

TYPE

LAST

TYPE

LAST

CHARA < 25 7

SYMBOL

2 ARRAY ?

TYPE = S

sYMBOL

TYRE =

» 3 17
SYMBCL

SYMBOL

NOT <TYPE®»

1000

2 LABEL ?

2 SWITCH ?

+ .CHARA 2 1000 ?

gYMBOL = PROCED ?

> 3 ?

gYMBOL

2 ARRAY ?

TYPE + CHARA < 2000 ?

CrARA » 8 7

CeARA 8 6 7

TYPE

TYPE

TYRE

g 5 32

> 5 %
» 17

GHARA = 1000 ?

179

OR ARRAY ?
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GOTO (MC[=-1]) " B6 INSTRUCTIONS
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v GENERAL PURPOSE PROCEDURES NR. 43 CONT INUED

oP LS SUBC (:AR OP LS)
N» SUBC (:REL OP LS[1])
Y, GOTO (MCl=1))
GOTO (:BOOL OP LS[1]) " 4 INSTRUCTIONS

UNS INTS F = 0
MC = F " HEAD = TAIL = 0
SUBC (:MULTIPLY)
U, 8 = 9, P " LAST SYMBCL > 9 ?
N, JUMP (=3)
UNS INT[S]: G = MC[=1] v oTAIL
Us S = MC[=1}, Z " HEAD = U ?
Ny, F = 32767 " ELSE REPLACE TaAilL BY 32767
VALUE OF CONSTANT ® F
F = 32767, P "> 32767 7
Y, SMALL = § " THREN SMALL = FALSE
GOTOR (MC[=11) " 42 INSTRUCTIONS
MULTIPLY: 'BEGINY TENTH
A = LAST SYMBOL
U, A = 9, P " LAST SYMBCL >» 9 ?
¥, A = 109
Y; SUBC (:ERRORM)
Y, S = LAST SYMBOL
Y JUMP (9)
S 3 MIB=3]
S « TENTH, P " HEAD » 6710885 7
Ny 8§ =3 M{B=2])
N, MULAS (10) “ TAIL = 40 » Tal|, + LAST SYMBOL

N, M[B=2] = 8
Ne S = M[B=3])
N, MULAS (10) " HEAD & 10 » HEAD + CARRY FROM TAIL
N, M{B=3] a5 §
SUBC (INXT SBL)
A = 1

GOTO (MC[=~11)
TENTHS + 67 10885 * 18 INSTRUCTIONS

TEND' MULTIPLY
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" GENERAL PURPOSE PROCEDURES NR, 44

UNS NBR3 F= 0 " MANTISSA z 0

REAL NUMBER = 6 " REAL NUMBER = TRUE
SMALL = G “ SVALL = TRUE, DECIMAL EXPONENT = O
S a2 LAST SYMBOL

U, s -~ 89, 2z " LAST SYMBCL = TEN ?

Y, F = 1 " THEN MANT|SSA = 1
MC = F “ HEAD AND TAIL OF MANTISSA

U, S = 9, p " LAST SYMBCL > 9 ?

Y, JUMP (3)

SUBC (IMULTIPLY)
Ys SMALL + A " CCUNT IN CASE OF OVERFLOW

JUMP (=5)

A =2 DIGIT LAST SYMBOL, z " LAST SYMBOL = PER|OD OR TEN ?
Ny A 3 MIB=2)

Ny A = 0, P " v HEAD % 0 ?

Ny REAL NUMBER = 8 " ELSE REAL NUMBER = FALSE

N; GOTO (:UNS INTI[5}) " AND DELIVER SINGLE LENGTH INTEGER
u, S - 88, 2z " LAST SYMBOL = PERIOD 3

Ny, JUMP (5)
SUBC (iNXT s8L)

SUBC (sMULTIPLY) " HANDLE DECIMAL FRACTION
Ny, SMALL = A " CCUNT EXCEPT WHEN OVERFLOW
U, S = 9, P  LAST SYMBCL > 9 ?
N, JUMP (=4)
U, S~ 89, 2Z " LAST SYMBOL 2= TEN ?

Ne S = SMALL
Ny JUMP (10)
SUBC (:NXT SBL)

Usp S = 64, 2 * LAST SYMBCL = pLUS ?
N, § = 65, 7z " v LAST SYMBOL = MINUS %
Y, MC = S

Y, SUBC (INXT SBL)
SUBC (IUNS INT)

S 2 M[B+2) " TAIL CF DECIMAL EXPONENT
Y, A & MC[=1), 2 " WAS TEN FOLLOWED BY MINUS ?
Y, S 8 = § )
S + SMALL " DECIMAL EXPONENT NOVW COMPLETED
A = S
RuA (10), Z " ABS (BECIMAL EXPONENT) ¢ 1024 7
N, S 3 1024, € " ELSE DECIMAL EXPONENT = 1024 «
Ny 5 2 = 1024 " ® S|1GN (DECIMAL EXPONENT)
F s MC[=2] " HEAD AND TAIL OF MANTISSA
SMALL =a B v SvALL ® FALSE
GOTO ($DEC BIN) " CCNVERT TO BINARY NUMBER
* 44 INSTRUCTIONS
RDP 1DF: "BEGIN' NEXTO0, ELSEOD, ELSE1
$ = NLP
WORD COUNT B 8 " WCRD COUNT =2 @

U, § = LETTER LAST SYMBOL, Z
Yo A = 0

N, A = i
MS 3 = A " NAME LISTINLP)] = = 1, WORD = 0
N, A 2 110

N, SUBC (:ERRORM)
N, GOTO (3:ELSEL)
COUNT = A “ CCUNT & 0
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" GENERA| PURPOSE PROCEDURES NR.

NEXTO?

ELSEO:

ELSEL:

RD 1DF13

NXT PNR:

LOOK VUP:

NEXTO?S

NEXTLS

Us
N,

Y
N

N
U,
N»

Ny

Yo

1

S = LAST SYMBOL
S 'u!' « 63, 2
GOTO (:ELSED)
S = COUNT
S 4, Z
COUNT = §
A = WORD COQUNT
A =
WORD COUNT = A
S = MA
LUS (6)
S - LAST SYMBOL
5 = i
MA = § .
SUBC (:INXT S8BL)
REP (INEXTQ)
A = NLP
$ = - MA
LAST IDENTIFIER
A = WORD COUNT,
S = 0
$ = ~ MAl=1)
LAST IDENTIFIER
A = WORD COUNT
s = 127
LUS (19)
MA[=1} = S
A = NLP
WORD COUNT & -
GOTOR (MC{=1])
TEND® RD JDF
A= « M5, P
§ = i
GOTO (:NXT PNR)
A = D25, P
GOTOR (MGC[=11)
S = IMA
GOTO (INXT PNR)
TBEGIN®Y NEXTO,
IN FORMAL L
IN AR DEC,
tMD[=4]
1
€ (INXT PNR)
WORD COUNT
NT = A
LAST NLP
=Mg, P
MG, 2
0 (:NEXTR2)
i
- i
REPE (INEXTL)

-
Lo

B~ ¢+ B M WM 8 U oW

(o}

Q

MO PEBPHOPO OBV WV

w
w

{11 = s

A

"
NEXTY,

18T, 2
Z

44 CONTINMNUED

LAST SYMBCL < 64 ?

CCUNT = 4 ?
THEN COUNT 3 0

AND WCRD COUNT =

LAST
WCRD

ELSE LAST

IDENTIFIER[L]) =

" NAME LISTINLP « 1)

174

WORD COUNT + 1

IDENTIFIER = NAME L 1ST/NLP])
COUNT 2 0 7

NAME [ !STINLP 4 WORD COUNT + 1) =
127 =« D19

40

WCRD =

INSTRUCT | ONS

= NAME LIST[POINTER])

iF WORD £ 0 TREN POINTER =

WCRD » 33554432 ?

7 INSTRUCTIONS

NEXT2

PO!NTER 4 1

BLOCK CEL| POINTER ¢+ (4 OR 5)

NAME LISTI[POINTER + COUNT)
NAME LISTILAST NLP + COUNT] ?

TFEN COUNT 2 COUNT + 1
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" GENERAL PURPOSE PROCEDURES NR,

1

Ys
NEXT2:
Yo
'END'
NAME IN L IBRARY?
U,
v,
IN NM LSTS

N,

Yo

A= MS, P "
GOTOR (MC[=11)

S = 1

A = M8, P

GOTO (:NEXTO)
GoTo (:NExT2[-1]) "

LOOK up
S = NLP
$ « D 25

A B END OF CATALOGUE
MA 2 =8

S v BEGIN OF CATALOGUE
SUBC(:L0OOK uP[4))

S = BEGIN OF CATALOGUE.
S « END OF CATALOGUE, E
GOTO(MC(=1))

S 3 INT LABELS, 2
GOTO (MC([=11)

S = REAL NUMBER, ¢
GOTO (:1INVERT)

S =
RUS (18) "
S + 4096

A = NP

LAST NLP =z A "
MA 2 - s i
A = i

S -~ 4097

LUsS (18) "

175

44 CONTINUED

FCUND ?

20 INSTRUCT!ONS

" NAME LIST(END OF CATALOGUE)s
" «33554432 =NLP

w9

" QUTSIDE CATALQGUE?
" 9 INSTRUCTIONS

VALUE OF CONSTANT[1)

HEAD = VALUE CF CONSTANT 3 D18

LAST NLP =2 NLP
NAME LISTINLP) =2 =« 4096 =« HEAD

(FEAD = 1) » D18

S » VALUE OF CCNSTANT!1]

MA = S

S = )

SUBC (:RD (DF1)

SUBC (:LOOK UP)

INT LAB = §

S = NLP, P "
GOTO (MC[~11) "

INT LAB < NLP ?
21 INSTRUCT | ONS
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1

" GENERAL PURPOSE PROCEDURES NR, 45

NXT

SKp

SKP

SKP

SKP

SKP

SKp

1DF 3

1DF 1

TR

TP

VA

va

1

PEC:

DEC[2]:

Lif3):

DISP LVL:

TP OF DSp3

LOC SPCH

PRC LVL!

UsE CsT}

Yo

Ny

SUBC (INXT PNR)
S = i
A =3 M8, P

GOTOR (MC[=11)
GOTO (INXT [DF[1]) =

S = LAST syYMBoL

S '#' - §3, Z "
SUBC (INXT SBL)?

GOTO (:sKp IDF[1])
GOTOR (MG(=1)) _ "

SuBC (:SKP IDF)

S - 87, 2 "
SUBC (INXT SBL)

GOTO (:8KP TP DEC)
GOTOR (MC[=~1]) "

S = LAST SYMBOL
S = 116, 2 "
GOTOR (MC([=1))

SUBC (:SKP TP DEC[2])

S = 91, 2 "
6OTO (:NXT SBL)
GOTOR (MC[=1]) "

SUBC ($ISPEC LS)
GOTOR (MC[=11)
SUBC (:SKP VA LI[3}1)
GOTO (:8KP 8P LI1) v

$ = MD[=1]) "
S 'a' 63
GOTOR (MG{=1)) "

S = MD[=}] "
RUS (6)
GOTO (:DISP LVL[1))n

S = Mpi=11 "
RUS (13)
GOTOR (MC[=11) "

§ = MD[=2] “
GOTO (:DisP LVL[1))n

§ 2 =« MD[=2)
S 'a' 64, 2 " os 4

5

INSTRUCTIONS

LAST SYMBEL < 64 ?

5

LAST SYMBGL = COMMA ?

5

INSTRUCT ICNS

INSTRUCTIONS

LAST 8YMBCOL =

VALUE ?

LAST SYMBOL = SEMICOLON ?

7

4

INSTRUCTIONS

INSTRUCTIQONS

NAME L 1ST{BLOCK CELL POINTER

3

INSTRUCT I ONS

NAME L IST[BLOCK CELL POINTER

3

INSTRUCT I ONS

NAME LIiST[BLOCK CELL POINTER

3

INSTRUCT | ONS

NAME LIST{BLOCK CELL POINTER

2

?

INSTRUCT IGNS

GOTO (MC[=11) » 3 INSTRUCTIONS

176

+ 2]

* DE OF NAME L IST[BLOCK CELL POINTER+2)
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" GENERAL PURPOSE

STATUS!

IN CODE:?

PROCEDURES NR.

S 2 MD[=2]

‘RUS (13)

S + CORRECTION
GOTOR (MC[=1])

A= = MS[=1])
LCA (2), P
GOTO (MC[=-11)

45

177
CONTINUED

" NAME L I1ST{BLOCK CELL POINTER + 21}

" 4 INSTRUCTIQNS

" D24 OF NAME LISTIN + 1]
" a1 ?
" 3 INSTRUCTIONS
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" GENERAL PURPOSE PROCEDURES NR. 46

NXT BCP
[}
MS
tet 8191
+ CORRECTION
NXT BCP = § ,
GOTOR (MC([=11]) " 7 INSTRUCTIONS

ENTR BLK:

nonon

S
D
-
]

v

LOC LAB: SUBC (INONFRM LAB)
N, GOTO (MC[=11)
SUBC (:CORSP BCPR)
G = D, Z
GOTO (MC[=11) " B INSTRUCTIONS

EXIT BLK: S s MD
RUS (13)
S +» CORRECT|ON
D = 8
GOTOR (MGC[=11) " B INSTRUCTIONS

NONFRM LAB: A = MS
T RUA (19)
A = 6, Z W CODE BITS (N) = 6 ?
GOTO (MC{=11) " 4 INSTRUGCTIQONS
CORsP BCp! ) W p =2 BLOCK CELL POINTER
G, P "N <P 7
MG(=2])
UA (13)
N; A + CORRECTION
N, A = §, P " N > NAME LtIST(P « 2] 1 8192 ?
N, GOTOR (MC[=11) .
A = MG
RUA (13), Z
Y: GOTOR (MGC[=11))
A + GORRECT)ON
&G = A
GOTO (:CORSP BCPIL]) " 13 INBTRUCTIONS

¢
]
A
R

SKIP STRING! § = 1
QUOTE COUNTER = S " QUOTE COUNTER = 1
SUBC (:NXT SBL)
U, 8 = 103, 2z " NEXT SYMBGL = UNRBUOTE 9
Ny, JUMP (=3J) v ELSE SKIP
A = 0
QUOTE COUNTER = A " QUOTE COUKRTER = 0
GOTOR (MG[=11) " 8 INSTRUCTICNS
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" GENERAL PURPOSE

§KIP RST QOF STAT:

ARUNVA:
RUNvVA?

Y,

NEXT ENTRY:

U,

INIT POINTER:

INJT?

" PRESCANDO PROCEDURES NR,

'BEGIN'PROGRAM,

&

1

PROCEDURES NR,

46 CONTINUED

S = END OF CROSSTABLE,Z
S = BEGIN OF CROSSTABLE "

GOTO(MC({=11])

8 = BEGIN OF CROSSTABLE

POINTER = S
GOTOR(MC(=1])

RUNNUMBER = S

§ = FIRST SHIFT
SHIFT =2 S

P =0

8 =1

E§TOCK & =8
8TOCKL = =8
LAST SYMBOL
WORD COUNT =z =8

=5

A 2 BEGIN OF TEXT ARRAY

TEXT ARRAY POINTER =

A

VALUE OF CONSTANT s=F

LAS
LiN
guo
FOR
I N
IN
60T

BLOCK,

T IDENTIFILER =

E COUNTER 8 G
TE COUNTER = G
CNT = 8

FORMAL LIST = §

AR DEC = S

OR(MC[{=1])

50

CMP T,

DECL LST,

NUMBER OF ENTRY
6 INSTRUCTIONS

IN 8

3 INSTRUCTIONS

INITIALIZE SHIFT THE
A8 N PRESCANO

STOCK =3 =1
STOCK1 a =1

LAST SYMBOL = =%
WORD COUNT z-%

LAST
LINE COUNTER 8 0
QUOTE COUNTER = 0
FOR COUNT = 31

MC = A " PR

S = LAST SYMBOL " LLAST syYMBOL
U,S-86.Z “®8 DC ?
Y, SUBC (INXT SBL)
Ny S = 81, 2 " 8 GOTC 7
Ns § = 1, 2 " 2 FOR ?
N, S = 22, Z * 3 BEGIN ?
Y; SUBC (M[B=-1i]) " THEN PR

S = LAST SYMBOL
U, S = 102, 2 " LAST SYMBOL ® QUOTE ?
Y, SUBC (:SKIP STRING)
U, S = 94, 2 n LAST SYMBOL = SEMICOLON ?
N, 8 = 108, 2 W v LAST SYMBOL = END ?
N: SUBC (:NXT SBL)
N, GOTO (:S8KiP RST OF STATI[Z2]))

B - 1

GOTOR (MC[=1}) " 17 INSTRUCTIONS

A = 262

LUA(L7)
LCA(L)
8=58, 2 " ) AvVOID =0
8:0 u)
S '4? A
GOTO(!BTSTRM27)
§ = 1 ") POINTER:= POINTER + 1
PLUSS(POINTER) ")
A = MS " CONTENTS OF CROSSTABLEWORD

SAME

IDENTIFIER = EMPTY

IN FORMAL LIST 8 FALSE -
IN ARRAY DECLARATION = FALSE

19 INSTRUCTIONS

STATMNT, BEGIN §TAT,

LAB DEC,

179
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ILAB DEC, ST NUM CS,

PROGRAM:

PROGRAMQ
Ns

Yo
Yo

PROGRAMY:Y,

PROGRAMZ:
Ny

Yo

PROGRAMY:
U,

PROGRAM4 N,
PROGRAMS : N,
Uy
Yo

BLOCK

1 180

IDF, PRCS IDF, TRUNCATE, CLEAR CRSTAB
"BEGIN' PROGRAM(, PROGRAM], PROGRAM2, PROGRAM3, PROGRAM4,

PROGRAMS

S = -]

LUsS (19

CHARACTER 3 S " CHARACTER =
S = LETTER LAST SYMBOL, Z

GOTO (:PROGRAMZ)

SUBC (:!RD IDF)

A = LAST SYMBOL

A = 90; 4 "
SUBC (:PRCS !DF)

SUBC (:LAB DEC)

A = 111

GOTO (:PROGRAMD)

GOTO (:PROGRAM4)

S = DIGIT LAST SYMBOL, Z
GOTO (!PROGRAMI)

SUBC (:UNS NBR)

6 » D19

LAST SYMBOL = COLON ?

A = LAST SYMBOL

A= .90, Z " LAST SYMBQL % COLON ?
sSuBC (!1LAB DEC)
A = 112

GOTO (:PROGRAMY)

S = LAST SYMBOL

S - 104, Z "
A = 143

SUBC (:ERRORM)

SUBC (:¢NXT 88BL)

s = 104, 2 "
GOTO (:BEGIN STAT)

LLAST SYMBOL = BEGIN ?

LAST SYMBOL = PEGIN ?

GOTO (:PROGRAMY) " 2¢ INSTRUCTIONS

'END' PROGRAM

'BEGIN' BLCK, PROC, SEM TEST, SPEC TEst, TEsT, BODY, END,
NEXTO, NEXTL, NEXTZ, NEXT3, NEXT4, NEXTS, ELSED

S = NP

MSs = B " NAME LISTINLP) = ADDRESS OF pump

MC = A, 2 w puMP0 = PROC (DENTIFIER

A = D

MC =& A v pyuMP1 = BLOCK CELL POINTER

F = 4]

MC & F v LCCAL FOR COUNT 3 MAX FOR COUNT = 0

MC = F v |LCCAL GOUNT 8 LABEL COUNT = 0

Mc = F " INTERNAL BLOCK DEPTH =

A =2 M1(8) " STRING OCCURRENCE = 0

MC 8 A v puMPB8 ® PRC LEVEL

S-

D = ] " BLOCK CELL POINTER = NP + 1

A = OLD BCp ¢ NAME L IST{OLD BLOCK CELL POINTER]) =

6 = CORRECTION * NAME L I1ST{OLD 8LOCK CELL POINTER] =+

MA +« 8 " ¢ BLOCK CELL POINTER
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" PRESCANO PRCCEDURES NR.

BLCK

PROC:

NEXTUO?

sEm TEST:

1

Ns

N,

S +
oLD
A =

CORRECTION
BCP = S
M1i1}

A = CORRECTION
Lua (13

MS = A

A = 1

PLUSA (DSP LVL)
MS{=1] 5 A
MS[~3] = G

$ = -]

NLP = §

GOTO (:PROG)

A = D28

A - 4

A+ Mi01)

MS = « A

S = i

NLP = §

s +» D25

MD({=4] 2 - 8§
GOTOR (MC[=11)
suUaC (:DECL LST)
SUBC (:CMP TL)
GOTO (:END)
M1(8) = A

1MC 2 6

S ¢« D25

MD(=4] 2 « §

S = LAST SYMBOL
S = 985 2
GOTO (:SEM TEST)
s = 127

LUS (19)
CHARACTER = S
SUBC (INXT SBL)
SUBC ($I1DF)

S = 1

MiBei] + S

MINS (NLP)

A= 0

Msiil = A

S s LAST SYMBOL
S = 87; Z
GOTO (INEXTU)

§ = 99, 2

SUBC (INXT SBL)
A = 114

SyBC (1ERRORM)
$ =« 01, 2

- SUBC (INXT SBL)

A = 115

SUBC (:ERRORM)
A = MC[=1])

A + D22 PLUS 1
S a M3

MS(=1] = A

S 2 LAST SYMBOL

1®

181

50 CONT: NUED

OLD BLOCK CELL POINTER ®
BLOCK CELL POINTER

NAME L IST[BLOCK CELL PQINTER] =
8192 « ODUMPL
DISPL LEVEL = DISPL LEVEL + 1
NAME L IST[BLOCK CELL POINTER 4 1) =
DISPL LEVEL
NAME L 1ST{BLOCK CELL POINTER + 3] = 0
NLP = NLP + 6
IF PRCC LDENTIFIER ¢ 0 THEN 60TO PROC

NAME LISTINLP) = = 335854436 - OUMP1
NLP = NLP + 1
NAME L IST[BLOCK CELL PQINTER + 4] =

~ 33554432 - NLP

RETURN TO BODY F CALLED FROM IT

PRC LEVEL = DIsSpPl LEVEL

FCRMAL CGOUNT = 0

NAME LISTIBLOCK CELL PQOINTER + 4) =
=~ 33554432 ~ NLP

LAST SYMBOL = OPEN ?

CHFARACTER = 127 » D19

FCRMAL COUNT = FORMAL COUNT + 1
NLP = NLP + ]

NAME LIST{NLP = 1] = 0
LAST SYMBOL = COMMA ?

LAST sYMBOL = CLosﬁ ?

LAST SYMBOL 3 SEMICOLON ?

NAME L IST[PROC |DENTIF|ER] =
D22 + FORMAL COUNT ¢ 1
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U, § = 115, 2 " LAST SYMBCL = VALUE ?
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" PRESCAND PROCEDURES NR, B0/5%

1

,N» GOTO (ISPEC TEST)

NEXT13

NEXT2?

SPEC TEST:

NEXT33

TEST:

80Dy

U,
Yo
Yo

Uoe
N

SUBC (INXT 8BL)
SUBC (:1IDF)

$ « LAST NLP, P "
A= 05

LUA (19)

MS = A "
A = 116

SUBC (:ERRORM)

$ = LAST NP

NLP = 8 "
S = LAST SYMBOL

S - 87, 2z "
GOTO (INEXTY)

A = 1417 5

S = 91, 2 Cow
SUBC (INXT SBL)
SUBC (:ERRORM)
SUBC ($SPEC LS) "
GOTO (:BODY)

SuUBC (:|DF)

S = LAST NLP, P "
A = 118

SUBC (SERRORM)
GOTO (STEST)

A =2 NS

RUA (19)

A - 127, 2 "
A 3 GHARACTER

MsS = A "
GOTO (ITEST)

A - 95’ z "
A = 119

GOTO (:NEXT3I(3)])
A = VAL CHAR

A= 75, p . n
A = 120 !
SUBC (:ERRORM)
LUA (19) !

MS B A "
A s TYPE

A = 3, Z "
Az 64

M1(7) = A "
$ = LAST NLP

NLP = S "
$§ 3 LAST SYMBOL

$ = §7, 2 "
SUBC (INXT 88L)
GOTO (INEXT3)

A 8 121

GOTO (INEXT2)

s s NLP' z

SYBC (:BLCK)

S = LAST SYMBOL

s = 102, 2z "
GOTO (IELSED)
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 8SYMBOL 7

N € LABT NLP 7

NAME LIST(N] = 127 & D19 2
NAME (IST{N]) = CHARACTER
NAME LISTIN] =z 95 » D49 ¢

VALUE GHARACTER > 75 %

NAME LISTI{N]) s VvALUE CHARACTER » Di9
TYPE 8 3 ?

TREN . 8TRINGOCCURRENCE =& 64

NLP = LAST NLP

LAST §YMBOL = COMMA ?

LAST SYMBOL 2 QUOTE ?
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s = D24 " NAME LIST(PROC IDENTIFIER + 1) =
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" PRESCANQ PRCOCEDURES NR, 51 CONTINUED

MA{=1] + 5 " NAME LIST[PROC IDENTIP|ER + 1] + D24
NEXT43 SUBC (:NXT SBL)
§ = 103, 2z " NEXT SYMBCL B UNQUOTE %
N, GOTO (INEXT4)
JUMP (7))
ELSEU: U, S = 104, 2 " LAST SYMBCL = BEGIN 7

N, SUBC (:STATMNT)
Ny GOTO (:END)

SUBC (:INXT SBL) o

SUBC (:DECL LS) " DECLARATQR LAST SYMBOL 2
Ys SUBC (:DECL LST)

SUBC (:CMP TL)

SUBC (INXT SBL)

END: S = NLP

S = CORRECTION
LUS (13) " 8192 - NLP (AS STATUS)
S5 + MClwl]) " + PRC LEVEL
S + MC=1] " + STRING CCCURRENCE
MD({=2] & 8
$ 8 MC[=1) " INTERNAL BLOCK DEPTH
S =+ 1
LUS (6)
MD{=1] + §
S = M[B+2), Z " PRC LEVEL = 0 ?
S = MC(=2) " LCCAL COUNT

Ny, B = 1

Y, S + MC " 4 LABEL CCUNT
S « MC[~=1] " 4+ MAX FOR COUNT

Ys GLOBAL COUNT + S
Ns LUS (13)
Ny MDl=1l + s

S = MC, 2 " MAX FCR CCUNT = 0 ?

N, M[7} = 8§
$ = NLP

N, A = D19 :

NEXTS5: N, MS = A " NAME LIST[NLP] = D19

Ny § = i " NLP = NLP + 1

N REPP (INEXTS)
A = D25
A= 5
A+ D " NAME LISTINLP] =
MS = = A ' = 33554437 -« BLOCK CELL POINTER
5§ - 4
NLP = § "ONLP = NLP + 4
s + D25 " NAME LIST[BLOCK CELL POINTER = 1] =
MD(1] = - 8§ u ' « 33584432 - NLP
S = CMODE
§ '#'=2, 2Z " INSERTING LIBRARY ROUT|NES?
5 a MC[=1] " pUMPY
A = M§[=]l]
DSP LVL 3 A " DISPL LEVEL ® NAME LIST[DUMPL + 1)
A "8% 63

Yo A = 1, Z “(INSERTING)A(DISP LVL ® 1) ?
0= S " BLOCK CELL POINTER = DyMP]
A B MC[5) " INTERNAL -BLOCK DEPTH
A« i

¥, SUBC(:TRUNCATE)
GOTOR. (MC[=1]) " 192 INSTRUCTICONS
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'END' BLOCK
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" PRESCANO PROCEDURES NR, 52

CMP TL: SUBC (:STATMNT)
S = LAST SYMBOL .
U, S= 91, 2 ":LAST SYMBOL = SEMICOLON ?

Ns GOTOR (MC[=1))
SUBC (¢NXT 8BL)

GOTO (:CMP TL) " 6 INSTRUCTIONS
DECL LST: "BEGIN' STRINGTEST, END, ELSE0, ELSEL, ELSE2, NEXT1,
‘NEXT2, NEXT3, NEXT4, NEXTS :
S = TP DEC LS, z " TYPE DECLARATOR LAST SyMBOL ?
N: GOTO (:ELSED)
MC m S " GCUNT = 0
NEXT1: sa 3 .
M[{B=1] + § " COUNT ® GOUNT + 1
SUBC (¢ (|DF)
S = LAST NLP, P "N < LAST NLP ?
Y, A = 122

Y, SUBC (:DERRORAM)
S = LAST SYMBOL
U, $ = 87, z " LAST SYMBOL ® COMMA ?
Y» SUBC (INXT &BL)
Ys GOTO (INEXT1)

$§ = MCI=1)
A z TYPE, Z " TYPE:m D ?
Ny A = 3, 2 " v TYPE B 3 7
Y, LUS (1) " THEN .COUNT s 2 & COUNT

A = OWN TYPE, Z
Y, GLOBAL COUNT + S

Ne ML[4) « § " LOCAL COUNT = | OCAL COUNT + COUNT
STRINGTEST: A =3 Type :
A = 3, 2 " TYPE w 3 %
Yo A a8 g4
Yo ML(7] = A " THEN .§TRINGOCCURRENCE u 64
GOTO (:END)
ELSED! S 3 ARR DEC LS, 2 " ARR DECLARATOR LAST SYMBOL 7
Ny GOTO (:ELSEY)
MC = 8§ " COUNT ® 0
ARR POINTER = « § " ARRAY POINTER a 0
NEXT2: 8 s i
MiB=11 » 8 " COUNT # COUNT + 14
SUBC (INXT SBL)
SUBC (:1DF)
S = LAST NLP, P “ N £ LAST NLP 2
Yo A 3 123
Ys SUBC (:DERRORM)
8 3 NLP
A 3 ARR POINTER
Mms = A " NAME LIST{NLP] = ARRAY POINTER
ARR POINTER = § " ARRAY ROLNTER = NLP
5 = i
NLP 2 § " ONLP 2 NLP + 3§
§ = LAST SYMBOL
Us 8 = 87, 2 " LAST .8YMBOL 8 COMMA 2
Ys GOTO (SNEXT2)
A= 0
DIMENBION 8 A " DIMENEION 8 @

Uy, 8 = 100, 2 " LAST :gYMBOL = SUB ?
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" PRESCANDO PROCEDURES NR,

NEXTS:

NEXT43

ELBELS

N
Ny
Ny

U,
Y
Yo
Uy
Ys
Y
Y
U
A\

U,

Y
Y

N,

Y

1

A =z 128

SUBC (:ERRORM)

GOTO (:NEXT4)

SUBCOUNT =2 A "
SUBC (INXT 88L)

52 CONTINUED

SUBCOUNT = 0

S = LETTER LAST SYMBOL, 2
SUBC (:8Kp IDF)
JUMP (3)

S 2 DIGIT LAST SYMBOL,
SUBC (IUNS NBR)

SUBC (38T NUM CS)

S = LAST SYMBOL

S - 102, 2Z "
SUBC ($SKIP STRING)

A = i

§ = 90, Z "

DIMENSION + A "
GOTO (:NEXT3)

s - 100, z "
SUBCOUNT + A "
GOTO (3INEXT3)

S = 1041, Z "
GOTO (INEXT3)

$ = SUBCOUNT, Z "
SUBCOUNT = A "
GOTO (:NEXT3)
S = DIMENSION,
A = 124

SUBE (:ERRORM)
DIMENSION + A "
SUBC (SINXT SBL)

G 3 DIMENSION

$ 2 ARR POINTER

z o

A8 M8 "
MS & G "
S = Ay 2 "
60TO (INEXT4(21)

§ 5 MCI=1] "
S 3 OWN TYPE, Z

F ® 3

F + 3

MUL8 (G)

GLOBAL COUNT + 8

Mi14) + 8§

S = LAST SYMBOL

§ = 370 2 "

GOTO (INEXT2[=21])

GOTO (:STRINGTEST)

S 3 LLAST SYMBOL

s = 113, Z "
SUBC (INXT BBL)

SUBC (311DF)

GOTO (ELSEZ)

S = LAST NLP, P "
A 3 126

SUBE (:DERRORM)

A = 0

§ = i

LAST §YMBOL = QUOTE ?

LAST SYMBOL % COLON ?

THEN DIMENSION 3 DIMENgION
LAST SYMBOL = suB ?

THEN SUBCOUNT = SUBCOUNT +

LAST SYMBOL = BUS ?

SUBCOLNT .8 0 7

ELLSE SUBCOUNT = SUBCOUNT =

DIMENSION = 0 ?

ELSE DIMENSION = DIMENgION

N 2 NAME L 1ST[{ARRAY POINTER]
NAME LIST[ARRAY POINTER] = DIMENSION

ARRAY PQINTER = N

CCUNT

LAST SYMBOL 3 COMMA ?

LAST BYMBOL ®* SWITCH ?

N ¢ LABT NLP ?

is8
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MINS (NLP) " NLP 2 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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" PRESCANOQ

STATMNT ¢

NEXT1?

ELSED:

ELSELl:

ELSE2:

ELBES:

END:

BEGIN STAT:

Ny

U
Ys

1 191

PROCEDURES NR, 53

'*BEGIN' END, ELSEQ, ELSE1l, ELSE2, ELSE3, NEXT1

A = M1[2)

MC & A * LFC = LOCAL FOR COUNT
A= )

LUA (19)

CHARACTER =8 A . " CHARACTER = 6 » D19

$ = LETTER LAST syMBoL, Z

GOTO (:ELSEQ)

SUBC (:RD 1DF)

A 3 LAST SYMBOL

A=~ 90, Z " LAST SYMBOL = COLON ?
SUBC (:!PRCS IDF)

SUBC (:LAB DEC)

GOTO (INEXTY)

S 3 DIGIT LAST SYMBOL, Z

GOTO (igLSEL)

SUBC (:UNS NBR)

A = LAST SyMsoL

A = 90, Z " LAST SYMBOL = COLON ?
sSUBC (:1LAB DEC)

GOTO (INEXTL)

SUBC (:8T NUM Cs)

S = LAST SYMBOL

S - 82, Z v LAST SYMBOL = FOR ?

60TO (IELSER)

$ =3 1

PLUSS (M1[2]) " LCCAL FOR COUNT = 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 SYMBGL = BEGIN ?

SUBC (!BEGIN STAT)

GOTO (:END)

s = 102, 2z " LAST S§YMBCL = QUOTE ?
SUBC (:8KIP STRING)

S - 91, 2 © - " LAST SYMBOL = SEMICOLON ?
§ =« 105, 2z " « LAST SYMBOL = END ?

s = Mctnll

M1(2] = 8§ " LOCAL FOR COUNT = LFC
GOTOR (MC{=11]) :

SUBC (INXT 88L) .
GOTO (INEXTY) " 43 INSTRUCTIONS

"ENDY STATMNT

SUBC (INXT 8BL)

suBc (:pEck LS) " BECLARATOR LAST SYMBOL %

GOTO (:CMP TL)

A = 0

SUBC (:BLOCK) " N = BLOCK (0)

A = Mit6), P * N » INTERNAL BLOCK DEpPTH ?
M1{6) 3 A " THEN |NTERNAL BLOCK DEPTH 2 N

GOTOR (MC[=1]) " 8 INSTRUCTIONS



]
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“ PRESCAN(Q FROCEDURES NR, B3/54

LAB DEC: S = LAST NLP, P " N <& LAST NLP 7
Y, A 8 129
Y, SUBC (:DERRORM)
A = M1(5]), 2Z " LABEL COUNT = 0 ?
A 2
M1(5] = A " LABEL COUNT = L ABEL COUNT + 2
S = NLP
Y, A = 1MS[1)
Yy A = CORRECTION o
Y, LUA (13) " NAME LIST[{BLOCK CELL PQINTER + 3] =
Y, MD{=3) = A " 8192 » (NLP = 1)
A = Di8
MS = A . " NAME LISTINLP)] = D18
§ = 1 .
NLP = § # NLP = NLP + 1
GOTO (SNXT SBL) " 46 INSTRUCTIONS

ILAE DEC: S = REAL NUMBER, Z
Y A = 130
Y, SUBC (:ERRORM)
Y, GOTO (INXT SBL)

S = 0

INT LABELS = § " {NT LABELS = TRUE
SUBC (:IN NM LST)

S = 3 :

NLP <« § " NLP 3 NLP + 3

S =z INT LAB

GOTO (3i.AB DEC) " 44 INSTRUCTIONS

ST NUM Cs3 S = SMALL, 2
Y, GOTOR(MC[=11])
F 3 VALUE OF CONSTANT
S = 2
INSTR CNTR + §
PLUSS(DPO)
MS[=2) = F
S =z 2857
SUBC(BTSTRMS)
S = VALUE OF CONSTANT
SUBC(:8TSTRM27)
S = 287
SUBC(BTSTRM®)
S = VALUE OP CONSTANTI([1]
SUBC(:BTSTRM27)

GOTO(:TEST DPO) " 16 INSTRUCTIONS
IDF: SUBC (:RD 1DF)
PRCS IDF: S 2 NLP
LAST NLP = B " LAST NLP =2 NLP
§ « WORD COUNT
§ = 2
NLP = § " NLP = NLP & WORD COUNT & 2
A 3 CHARACTER
MS[1}] = A " NAME LISTINLP -~ 1] = CHARACTER

GOTO (:L00K uP) " 9 INSTRUCTIONS
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TRUNCATE: 'BEGIN' ELSED, ELSEL, END
MC = A
S ® LLAST SYMBOL ")
MC = § ") RELEVANT INTERNAL
F = STOCKL ") STATE FOR NXT $BL
MC = F "y
F = TEXT ARRAY POINTER V)
MC = F ")

SUBC(: NXT 8BL)
U, 8§ = 105,2
Y, GOTO(IEND)

S » SHIFT
A B8TEXT ARRAY POINTER
U) S - 256'2
N, GOTO(ELSED)
LUs(8)
SHIFTSAFE & S
A w1
BEGINSAFE = A
S = 104 TISIMULATE TEXT ARRAY BEGINNING WITH
LUS(16) ")BEGIN SYMBOL FOR NEXT PROCEDURE
WORDSAFE = § ")
S » MA[1) ") SAVE SECOND WORD OF TEXT FOR
WORDJLSAFE & 8§ ") NEXT PROCEDURE
S a 105
MA[1] = 8§ " TRUNCATE TEXT BY INSERTING OF END SYMBOL
GOTO(:END)

ELSEQ: . U, S = 1, 2
N, GOTO(!ELSE])
S = 256
SHIFTSAFE = §
A =1
BEGINSAFE = A
S = MA " TEXT[BEGINSAFE]
S t#' «FRAME " MAKE PLACE FOR BEGIN SyMBOL
S + 26624 " INSERT BEGIN SUMBOL
WORDSAFE = §
S = MA " TEXT{BEGINSAFE]
S '#' D16 Mi
$ + ENDSBL
MA = 8
GOTO( tEND)
ENDSBL ¢ + 6881280
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ELSEL?

END:

194

BEGINSAFE s A

S =l

SHIFTSAFE = §

S = MA " TEXT[BEGINSAFE)

S 'e' = 2855 " MAKE PLACE FOR BEGLN symMBOL
S ¢« 104 * INSERT BEGIN SYMBOL
WORDSAFE 3 §

§ = MA " TEXT[REGINSAFE]

S 1#'=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 INSTRUCTIONS

'END'TRUNCATE

CLEAR CRgTAB:

LOOPR:

Y,

*BEGINY LOOP

SUBC(!INIT RPOINTER)

SUBC( !NEXT ENTRY)

GOTOR(MC[=1))

A's'-D21 PLUS D20

S + BEGIN OF CROSSTABLE

M8 = A

GOTO( :L,00P) " 7 INSTRUCTIONS

TEND' 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]

U,
SBS LST(B]: v,
BOOLEXP?

U,

Yo

Y
S BCOLEXP:

U,

Y,

U,

N,

5 BOOLEXP([(5]:

ELSED:

ELSELS

STREXP:

$ STREXP:

$ STREXP[S5]:

b3

PRCCEDURES NR, 60/61

s - 101, 2 "
SUBC (:NXT SBL)

A = 1

GOTOR (MC[=1]) -
'"BEGIN' ELSEQ, ELSE]

S = LAST SYMBOL

S =« 04, Z "
A = (BOOLEXP

GOTO (3 IFCLAUSE)

S s LAST SYMBOL

S = 76; Zz "
SUBC (INXT SBL)
s - 98, 2z "

6O0TO (!ELSED)

SUBC (INXT SBL)

SUBC (!EXP)

S = LAST SYMBOL

S = 99, Z "
MC = A "
SUBC (INXT SBL)

Az MC[=1) "
GOTO (:RST OF EXP)

A = LETTER LAST SYMBOL,
GOTO (:ELSEL)

susc (:10F)

SUBC (:8UBS VAR)

SUBC (:FCT DES)

A = LAST SYMBOL

A = 63. P "
A= 785, E "
SUBC (SARMET!C)

suB¢ (:BOOLEAN)

GOTO (:RST OF EXP)

S = 116, 2 "
s = 117, Z "
SUBC (INXT S8BL)

GOTO (:RST OF EXP)
$ +» 83, 2 "
S = i, ¢ "

S = DIGIT LAST SYMBOL,
SUBC (:S ARITHEX®)

GOTO (:RST OF EXP) "
TEND® BOOLEXP

S = LAST SYMBOL

S » 94, Z "
A =z $STREXP

6oTO (3 I1FCLAUSE)

S = LAST SYMBOL

§ = 98, 2 "
JUMP (6)

SUBC (:INXT 88L)
SyUBC (38TR EXP)
S = LAST SYMBOL

LAST SYMBOL = BUS ?

11

LAST

LAST

LAST

LAST

INSTRUCTIONS

SYMBOL = F ?

SYMBCL = NON ?

SYMBOL 3 OPEN 7

SYMBOL 3 CLOSE ?

TYPE

TYPE

Z

LAST SYMBCL NQT AN

ARITHCPERATOR QR A RELATOPERATOR ?

LAST SYMBCL = TRUE ?
v LAST SYMBOL = FALSE ?

LAST SYMBOL = PLUS ?
v LLAST SYMBOL = MINUS %

[4
37

LAST SYMBCL =

" » DILGIT LAST SYMBoL ?

INSTRUCTIONS

P2

LAST SYMBOL = OPEN ?

198
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1

" PRESCANL PRCCEDURES NR., 61 CONTINUED

S STREXP[71:

DESEXP:

S DESEXP:

EXP:

TYPE EXP:

TYPE EXP[7]:

U,
Yo

Ny

N,

N,

N,

$§ = 99, 2 "
GOTO (:INXT S8L)

GOTOR (MC[=11)

A = LETTER LAST SYMBOL,
SUBC (:1DF)

SUBC (:8STRING)

SUBC (:SUBS VAR)

GOTO (:FCT DES)

$ = 102, 2 "
SUBC (:SKIiP STRING)
GOTO (:8 STREXP(7}) ¢

§ 8 LAST SYMBOL

§ = 940 2 "
A = (DESBEXP

GOTO (:IFCLAUSE)

S 2 LAST SYMBOL

S -« 98, z "
SUBC (INXT SBL)

SUBC (IDESEXP)

GOTO (38 STREXP[S])

A = LETTER LAST SYMBOL,
SuUBC (:1DF)

SUBC (:DES!MNAL)

GOTO (:SUBS VAR)

A =2 DIGIT LAST SyMBOL,
GOTOR (MC{=11))

SUBC (:UNS NBR)

SUBC (3 IN NM LST)
GOTOR (MC{=1)})

S s INT LAB

GOTO (:DESINAL) "

S 5 LASYT SvYMBOL,
S = 94: Z "
GOTO (8 EXP)

SUBC (:NXT S8BL)

SUBC (:BOOLEXP)

SUBC (INXT $8L)

SUBC (38 EXP)

S = LAST SYMBOL

S = 96, z "
GOTOR (MC[=1))

MC = A "
SUBC (SINXT 83L) )
A 3 MC[=]] "
S 2 «» A

g &0 5‘ z "

Mc -3 A "
A + (TYPE EXP[7]

SUBC (:Ma)

A = MCl=1) "
GOTOR (MG[=1])

GOTO (:ARITHEXPR)

GOTO (:ARITHEXP)

GOTO (:BOOLEXR)

GOTO (:STREXP)

199

LAST SYMBCL = CLOSE 7

Z

LAST SYMBQOL = QUOTE 7

21 INSTRUCTIONS

LAST SYMBOL = Fr ?

LAST SYMBCL = OPEN 7

Z

20 INSTRUCTIONS

LAST SYMBOL = |F ?

LAST SYMBOL B8 ELSE 7
TYPE
TYPE

TYPE 8 % v TYPE = 7 ?%
TYPE

RESTORE TYPE
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" PRESCAN] PROCEDURES NR. 61/62

GOTO (:AR|THEXP)

GOTO (tEXP)

GOTO (:DESEXP)

GOTO (SEXP) “ 28 INSTRUCT|ONS

S EXP3 'BEGIN' ELSEO, ELSEL

S = LAST SYMBOL
Uy & = 98, 2 " LAST SYMBOL = OPEN 7
Yy GOTO (:S BOOLEXP(51])
A = LETTER LAST SYMBOL, 2
N; GOTO (ELSED)
susc (:I1DF)
SUBC (!SUBS VAR)
SUBC (:FCT DES)
A = LAST sYMBOL
Uy, A = 63, P " LLAST SYMBGL NCT AN
Up A -~ 75, E " ARITHCPERATOR OR A RELATOPERATOR ?
N, SUBC (:tARMET!C)
Ny GOTO (:RST OF EXP) .
U, A - 80, E v AND NCT A BOOLOPERATOR 7
N, SUBC (:BOOLEAN)
N; GOTO (:RST OF EXP)
SUBC (:NON FRM LAB)
Y, SuUBC (:DESINAL)

A = MS " NAME LISTIN]
RUA (19) ,
A ‘a7 " TYPE BITS (N)
GOTOR (MC[=11)

ELSED? A = DIGIT LAST SYMBOL, Z

N, GOTO (3ELSEL)
SUBC (IUNS NBR)
SUBC (:IN NM LST)

Y, S = INT LAB

Y, SUBC (;DES!NAL)

Yy A = " TYPE = UN
Ny A3 4 “ TYPE & AR
GOTO (:RST OF EXP)
ELSEL? S = LAST SYMBOL
Up S = 63, P " LAST syMBoL NOT
Uy, S = 65, E " A PLUS OR MINUS SIGN 7
N, SUBC (:8 ARITHEXP)
N, GOTO (!ELSEL[=21)
Us S = 102, 2 v LAST SYMBCOL = QUOTE 2
Y, SUBC (i858 STREXP)
¥, A = 3 " TYPE & ST
¥, GOTOR (MC[w=1])
Uy $ = 76, Z “ LAST SYMBOL = NON ?
Ny § = 116, 2 " v LAST SYMBOL = TRUE 9%
N § = i, 2 " v LAST SYMBOL =z FALSE 2
Y, SUBC (% 8 BOOLEXP)
Y, A = 2 v TYPE & :BO
Ny A = 7 " TYPE 8 UN
GOTO (IRST OF EXP) " 47 INSTRUCTIONS

'END' 8 EXxpP
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" PRESCANY PROCEDURES NR, 62 CONTINUED

RST OF ExP: SUBC (:AR OP LS)
Y, SUBC (:5 ARITHEXP(1])
Y, A= 4 " TYPE = AR
SUBC (:REL OP LS)
Ys SUBC (:INXT SBL)

Y, SUBC (: S ARITHEXP)
Yy A = 2 " TYPE = B0
SUBC. (:B00L OP LS)
Y, SUBC (:NXT $BL)
Y, SUBC (3 8 BOOLEXP)
Ys A = 2 “ TYPE & 80
GOTOR (MC[=1]) " 12 INSTRUCTIONS
ASS STAT: 'BEGIN' ELSED, ELSELl, ENDCO. ENDI
SUBC (:SUBS VAR)
A = LAST SYMBOL
Uy A = 92, 2 " LAST SYMBOL = COLONEQUAL 7
Ny, GQTOR (MC[=1))
RH siIDE: MC 3 8§ " N
-SUBC (:ASS TO)
A a2 NS
RUA (19)
A tav 7
MC = A " TYPE N 2 TYPE BITS (N)

SUBC (INXT SBL)

A = LETTER LAST SYMBOL, Z
Ne GOTO (:ELSEL)

SuBC (:1DF)

SUBC (:8UBS VAR)

A = LAST SYMBOL

U, A = 92, 2 " LAST SYMBOL = COLONEQUAL ?
N, GOTO (3ELSED)
A s M[B—l] " TVPE h

SUBC (3 INSERT)
SUBC (iRH SIDE)

A = MS
RuUa (19)
A tav 7 " TYPE & TYPE BITS (M)
GOTO (:{ENDY)
ELSED? SUBC (:FCT DES)

A = LAST SyMBoOlL

U, A= 63, P " LAST SYMBQL NCT AN

U, A = 75, E " ARITHQPERATOR OR A RELATOPERATOR ?

N, SUBC (:ARMETIC)
Ny, GOTO (IENDQ)
U, A = 8p, E » AND NOT A BOOLOPERATOR 9
N, SUBC (3BOOLEAN)
N, GOTO (3ENDQ)
SUBC (2ARBOST)

Az M{B=1) " TYPE m TYRPE N
Uy A = 4, P “ TYPE § RE ~ TYPE % IN 9
N, A = 4 " ELSE TYPE = AR

SUBC (:INSERT)

A = MS

RUA (19)

A ter 7 " TYPE » TYPE B8ITS (M)
U, A =~ i, p " TYPE % RE ~ TYPE % IN 9

BIBLIOTHEEK MATHEMATISCH  CENTRUM
AMSTERDAMY
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“ PRESCANY PRCCEDURES NR,

N

END: .

ELSE .
U,
N.
U,
N,

END 2

INSERT!

-FCT DES:
U,
N,

FCT DES[4}):

PAR LST:
U,
A
Y,
U,

ACT PAR:

PRC STAT;:
Uy
Y,

STATMNT
Ny
Uy
Yo
U,

62/63
A = 4 "
SUBC (+RST OF EXP)
GOTO (SENC1)
A = M[Bwl] "
A - 5’ z 1)
SUBC (STYPE EXP)
A 3 M[B=1] "
A - 1. p "
A = 4 "
B - 1
S = MC[=1] !
GOTQ (:INSERT) "

'END' ASS STAT

GOTO (:ADD TVPE) "

A = LAST SYMBOL

A = 98; Z "
GUTOR (MC[=11)

SUBC (:FNCTN)

MC = s ]
SuUBC (tPAR LST)

S = mcl=-1: "
GOTO (:LST LTH) "

SUBC (INXT S§BL)

$u8C (:1ACT PAR)

S = LAST SYMBOL

s - 87, 2 "
SuUBC (fPAR LST:

GOTO (:8Bs LSTI[51)

s - 99, Z !
GOTO (:!SBS LST{81) "
GOTO (IEXP) "
SuUBC (:PROC)

A = LAST SYMBO.

A - 98: A "
GOTO (:FCtT DES{41)

A = 0

GOTO (:LST LTH) "
'*BEGIN' ELSEN, ELSEY]
A = LETTER LAST
GOTO ((ELSEQ)
SUBC (31DF)

A = LAST SYMBOL
A -~ 90; Z "
GOTO (:LAB STAT)

A - 100: Z "

sym8oL,

ELSE TYPRE = AR

TYPE N
= NCNCES ?

ELSE LEAVE TYPE N UNCHANGED
IN 7

TYPE % RE ~ T¥
ELSE TYPE = AR

N

58 INSTRUCTI1ON

1 INSTRUCTION

LAST SYMBCL =

N

N

8 INSTRUCTICNS

LAST sYMBGL =

LAST SYMBCL =

8 INSTRUCT:CNS

1 INSTRUCTICN

LAST SYMBCL =

6 INSTRUCTICNS

Z

LAST SYMBCL =

LAST SYMBCL =

PE #

S

OPEN ?

COMMA

CLOSE

JPEN

COLON

suB ?

?

2?

?

202
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" PRESCAN] PRCCEDURES NR, 63/64

ELSED:

ELSELS

6T §TAT:

CMP T

IFCLAUSE:

No
Y

N,

N,

Yo

Us
s

A - 92, 2 "
GOTO (:ASS STAT)

GOTO (:!PRC STAT)

A = DIGIT LAST SYMBOL,
GOTO (:ELSEL)

SuUBC (!UNS NBR)

A a LAST sYMmBOL

A - 90' Z "
GOTO (:ILAB STAT)
GOTOR (MC{=11)

S = LAST SYMBOL

S - 810 Z "
GOTO (:G6T STAT)
S -~ 94, z° "

A = ISTATMNT
GOTO (314FCLAUSE)

S - 82, 2 "
GOTO (:FOR STAT)
§ - 104, Z "

GOTOR (MC[=11)

SUBC (:NXT 8BL)

SUBC (:DECL LS) "
suB¢ (:BLOCK)

SUBC (:CMP TL)

GOTO (INXT SBL) "

YEND' STATMNT

SuBC (:INXT S8L)

A = LETTER LAST sYMBOL,
GOTO (:DESEXP)

suBC (:10F)

SUBC (:LOC LAB)

GOTOR (MC(=1])

SUBC (:DESINAL)

GOTO (3:SUBS VAR) "

SUBC (!STATMNT)

S = LAST SYMBOL

s - 91' z n
SUBC (INXT 8BL)

GOTO (:CMP TL)

s = 105, 2Z "
GOTOR (MC(=11)

A = ISTATMNT

~ LAST SYMBQL = COLONEQUAL ?

LAST SYMBOL = COLON ?

LAST .SYMBOL = GOTO ?

LAST SYMBGL = 1F ¢

LAST SYMBCL = FOR ?

LAST SYMBGL = BEGIN ?

DECLARATOR LAST SYMBOL 7

32 INSTRUCTIONS

z

8 INSTRUCTIONS

LAST SYMBOL = SEMICOLON ?

LAST SYMBOL = END ?

SUBC (:8KIP RST OF STAT)

GOTD (:CMP TLIL)) "

MC 8 A "
SUBC (INXT SBL)
SUBC (:BOOLEXP)
S = LAST SYMBOL
S -~ 9%, 2 "
SUBC (:NXT 8BL)
SuBC (M{B-11) "
S = LLAST SYMBOL

10 INSTRUCT|ONS

PR

LAST SYMBOL = THEN ?

PR

203
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" PRESCAN1

FOR STAT:

NEXTOS

ELSEOD:

s¥W DECL

1

PROCEDURES NR,

v,
Y
Yo

N,

Ns

Ny

64 CONTINUED

S « 96, Z "
SUBC (iINXT 88BL)
GOTO (MCI-11)

B - 1

GOTOR (MC([=11]) "

18EGIN' NEXTO, ELSEQ
SUBC (INXT SBL)

A =2 LETTER LAST sYMBOL,
GOTOR (MC[=1])

syac (:1DF)

SUBC (TARMETIC)

SUBC (:8UBS VAR)

SUBC (1A8S TO)

S = LAST SYMBOL

S = 921 4 "
SUBC (INXT 8BL)

SUBC (3ARITHEXP)

S = LAST SYMBOL

$ - 110, 2 Y
GOTO (:ELSEQD)

SUBC (INXT SBL)

SUBC (:AR|THEXP)

$ = LAST SYMBOL

S = 84; Z "
SUBC (INXT SBL)

SUBC (+ARITHEXP)

JUMP  (3)

S « 85, 2 "
SUBC (:NXT S8BL)

SUBC (:BOOLEXP)

S = LAST SYMBOL

S . 87' z f
GOTO (SNEXTO)

S = 860 2 "
SUBC (INXT SBL)

A 3 i

FORCNT + A "
SUBC (:STATMNT)

A = i

FORCNT = A u
GOTOR (MC[=1]) "
'END® FOR STAT
SUBC (:INXT SBL)
A = LETTER LAST
GOTOR (MG[=11)
SUBC (:IDF)

A 3 LAST SYMBOL
A= 92, 2 "
GOTOR (MC{=117) «
MC = s "
SUBC (:S¥W L IST)

§ .3 MC[=1] "
GOTO (:S¥ LTH) "

sYMBOL ;

LAST SYMBCOL = ELSE ?
THFEN PR QONCE MORE

13 INSTRUCTIONS

4

LAST SYMBGL =

LAST SYMBQOL = STEP 7

LAST SYMBCL 3 UNTIL

LAST SYMBQOL 2 WHILE

LAST sYMBOL 3 COMMA

LAST SYMBOL = DO 7
FORCOUNT .2 FORCOUNT
FPOCRCOUNT 8 FORCOUNT
35 INSTRUCTIONS

Z

LAST 8YMBOL = COLONEQUAL 7

N

N
31 INSTRUCTIONS

COLONEQUAL ?

&

204
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" PRCSCAN1 PROCEDURES NR,., 65

SW IS8Ty SUBC (INXT SBL)
SUBC (:DESEXP)
S = LAST SYMBOL
U, S - 87, 2 “ LAST SYMBOL = COMMA 2
Y, SUBC (:S¥W LIST)
Y, A + 1
N, A = 1
GOTOR (MC([=1)) " 8 INSTRUCTIONS

ARR DEC: '"BEGIN' NEXTO, NEXTL, ELSESQ

NXT 8BL)
tDF)

4 COUNT = 1
MC S " N
NEXTY? S 2 LAST SYMBOL
Uy § = 87, Z " LAST SYMBCL = COMMA ?
Ys SUBC (:NXT S§BL)
Y, SUBC (:8KP IDF)
Y'AS 1
Yy M[Bw2] « A " GCUNT 2 CQUNT &+ 1
Y, GOTO (:NEXTO)
§ « 100, z " L AST sYMBCL = SUB ?
Y, 'N AR DEC = S " IN ARRAY DECLARATION s TRUE
Y, SUBC (:BND PR LST)
Ys IN AR DEC = A " INn ARRAY DECLARATION = FALSE
Ny A = 0 '
DIMENSION = A
S = MC[=1]} " N
SUBC (:CHK D1M) .
A 2 OWN TYPE, 2
A = MClel] “ CCUNT
N, GOTO (IELSED)
COUNT = A
NEXT1:® A = INSTR CNTR
suBC (:ADDRSS)
MC = 8 "N
S = DIMENSION
S + IMS[6]
S +« DIMENSION "X v DIMENSIQON + 6
INSTR CNTR + § v ADDED TO INSTRUCT COUNTER
SUBC( I ARUNVA)
S = MClw]) " N
SUBC (INXT I1DF)
REPP (:NExT1)
ELSEL? S = LAST SYMBOL
U, 8 -~ 87, Z ¢ LAST §YMBQL = COMMA ?
Y, GOTO (LARR DEC)
GOTOR (MC([=11]) " 39 INSTRUCTIONS

=
(o}
® w

"END' ARR DEC

BND PR LST: SUBC (INXT SBL)
SUBC (:ARITHEXP)
S = LAST SYMBOL
Us 8 = 906, 2 " LAST SYMBOL 3 COLON ?
Y, SUBC (:NXT SBL)
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Yy SUBC (:ARITHEXP)
$ = LAST SYMBOL
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" PRESCAN{

PRC DEC:

NEXTO?

ELSED?

END:

U,
Ys

U,
N,

U

!

207

PRCCEDURES NR, 65 CONT:NUED

$ = 87,2
SUBC (:BND PR LST)
GOTO (:5BS LST(S51)

'BEGIN' NEXTO, ELSEQ,

SUBC (INXT S8L)
SUBC (s1DF)

MC = 8§

SUBC (:ENTR BLK)
$ = LLAST SYMBOL

S - 98, z
GOTO (:ELSEQ)
A = 0

IN FORMAL LIST = A
SUBC (!NXT SBL)

SUBC (:IDF)
A = MS
RUA (19)
A = 95; Z
A = D24
MS + A
A = 201

IN FORMAL LIST = A

SUBC (:ERRORM)

S = LAST SYMBOL
S = 87, 2

GOTO (:NEXTO0)

§ =« 99, 2

SUBC (3INXT 8BL)
S = 901, 2

SUBEC (:INXT SBL)
SUBE (:8KP VA L)
SUBC (38KP 8P LI

S = M[B=l]}
SUBC (¢:IN CODE)
B = 1

GOTO (:8CAN CODE)
Az 64

A et MDI=2], 2

S =' M$

RUS ' (19)

§ = 19, Z

MD[{=2] ¢ A

S 2 LAST SYMBOL

S « 104, 2

SUBC (2STATMNT)
GOTO (:END)

suBC (INXT SBL)
SUBC (:DECL LS)
SuUBC (:DECL LST)
SUBC (sCMP TL)
SUBC (INXT SBL)

S = MClwl]

GOTO (:ADDR BL IDF)

'END' PRC DEC

"

LAST SYMBCL = COMMA ?

10 INSTRUCT IONS

ENC

LAST SYMBCL ® OPEN ?

IN FORMAL LIST = TRUE

NAME LIST[M] = 95 » D19 ?
32 = €19
NAME LIST[M] = 127 # D19

IN FORMAL LIST = FALSE

LAST S§YMBCOL = COMMA ?
LasT sYMBCL = CLOSE ?

LAST SYMBOL 3 SEMICOLON ?

= USE OF COUNTERSTACK %

A NAME LISTIN] 3 D19 & 419 2
THEN ADD .§4 TO

NAME L 1ST{BLOCK CELL POINTER+2]
LAST SYMBCL s BEGI!N ?

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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1

" 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 v |NCREASE COUNTER APPROPRIATELY
TEST: SUBC (SNXT IDF) * F = NEXT IDENTIFIER (F)

U, § » D, P " F ¢ BLOCK CELL POINTER ?
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" PRESCAN1 PRCCEDURES NR,

N

Ye
N,
U,
Y

FOR VARS:

LOCALS:

ELSED?

Uy
Yo
Yo
Y
Yo

1

GOTO (:FORMALS)
A = D18
M[{Bel) + A
S = M[{B=2)
A = MS
RUA (19)
A"24,Z
GOTO (:FOR VARS)
A = 16, Z
A'19.Z
A =z M[B=1]
S = 2
SUBC (:ADDRSS)
2
1
WANTED, P
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 =

P> P> P>

0B U

GOTO (:FOR VARS(2])

M{B=1] = A

§ = :MD([=4]
SuUBC (INXT IDF)
S = D, P

A =2 MD[=2]

RUA (13)

A + CORRECTION
A = Sp P

A = MS

RUA (19)

A = 83, P
GOTO (3END)

A & 39' P
GOTO (3ELSED)
A = 110 P
GOTO (3LOCALS)
A = 0: Z
A+ 3, Z

A = INSTR CNTR

SUBC (:ADDRSS)
MC = 8

$ = 2

§ = 1

INSTR CNTR #+ S
SUBC(ARUNVA)
§ 3 MCl=1]
GOTO(:LOCALS)
A < ii, P
@OTO (:LOCALS)
G = A

F o+ 7, 2

L

H

211

67 CONTINUED

CCUNTER =
N

COUNTER + D18

CCDE = NANME LISTIN] 2 D19

CCDE = 16 ?
v CODE = 19 ?
CCUNTER

WANTEL 7

tNCREASE 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 ?

v NAME LIQTIF) ; D19 >» 63 ?

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 'e? 0181 ¥4
GOTO (:L0CALS)
A 3 M[B-1}
suBC (:ADDRSS)

212

" A D18 OF NAME LISTIF +« 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

Yo
N,

A = Gp Z
A + 3, 2
A =+ 3, 2Z
A = 2
A = 1
M{B=l}) + A

GOTO (:LOCALS)
SUBC (:DISP LvVL)
S + 1

LUS (9)

S + D18

S = MC[=1), P

A a 202

SUBC (:ERRORM)

B - i

GOTO (!EXIT BLK)

'END® ADDR BL IDF

213

* CCDE = 6 ?
" » CODE = § ?
"~ CODE = Q0 ?
" INCREASE COUNTER APPROPRIATELY

" 512 » (DILSPLAY LEVEL + 1)
" Y 018
" » CCUNTER ?

" 114 INSTRUCT!IONS

"BEGIN' FOR VARS, LOCALS

SUBC (:STATUS) "

-A 3 INSTR CNTR

A= MS, P "
MS + A "
A»# 1 i
S w 1 ]
GOTO (:FOR VARS)

S 2 «» INSTR CNTR
INSTR CNTR = A

S + A, 2 ")
SUBC(sARUNVA) ")
S 3 1MD[=4) "
SUBC (SNXT 10F)
5“ D) P "
A = MD(=2]

RUA (13)

A + CORRECTION

A" 3, P "
GOTO (IEXIT BLK)

A =2 MS

F a STATUS

NAME LIST(F) > 0 ?

ADDRESS (F, INSTRUGCT COUNTER)
INSTRUCT .COUNTER ® INSTRUCT COUNTER#Y
FaF + 1

INCREASE INSTR CNTR DURING
LOADING WHEN APPROPRIATE
F = BLOCK CELL POINTER + 4
F 3 NEXT I1DENT|FIER (P)
F < BLOCK CELL POINTER ?

v F > 8TATUS ?

RUA (19) " CCDE = NAME LISTIF] 2 D19
A - 35, p " GODE -» 35 ?

GOTO (:LOCALS)

A= 24, p " CODE » 24 ?

JUMP (4)

A= 43, P " GCCDE > 13 ?

GOTO (3LOCALS)

A = 6, 27 " GCDE = 6 7

G60TO (:LOCALS)

A tav 31, Z " GCDE 2 0 (MOD 32) 7

A = 3, 2 " v CODE = 3 (MOD 32) ?

A = INS8TR CNTR
SUBC (:ADDRSS)

MC = 8§ " N
$ = 2
§ = i

INSTR CNTR + § "

INCREASE INSTRUCT COUNTER APPROPRIATELY
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SUBC(:ARUNVA)
S = MCl-1] " N
GOTO (:LOCALS) " 40 INSTRUCTIONS

TEND' STC ADDR
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* PRESCAN1 PROCEDURES NR, 68/69

ADD TYPE:; 'BEGIN' ELSEO, ENDO, END1

M[{B] = A w o
A =z MS
RUA (419) " CCDE = NAME LISTIN] 3 D19
U, A = 95, p " CCDE » 95 ?
N; GOTOR (MC{~1))
U. A ad 127, Z " CCDE » 127 ?
Y, A= 31 " TFEN (CODE -« NEW CODE) = 31
Yo JUMP (6)
U, A - 120, 2 v CODE » 120 ?
Ny GOTO (:ELSED)
A = M(B) LU
A = 5, p “'T>»85 7 ,
Yy GOTOR (MC[=11]) " THEN NO GAIN CF INFORMATION
A = 8, P " ELSE (CODE - NEW CODE) = 8 (AND YES)
A = M[B) " o= T
GOTO (:ENDY1)
ELSED: A 'wt 7 " TYPE a CODE = CODE L B8 » 8
U, A = 7, Z " TYPE = 7 7
Y, GOTO (:ENDO)
U, A = 5, 2 " TYPE 2 5 7
Y, GOTO (:ENDQ)
U, A = 4, 2 " TYPE & 4 ?
Y. A = 2
Yy A = M[B], P " AT <2 7
Y, A = 4
ENDOD Y, A - M[B), P " TYPE » T 2
ENDL: Y, LUA (19)
Y. MS had A
GOTOR (MC[=1])) v 29 INSTRUCTIONS

'END' ADD TYPE

BOOLEAN; A = 2 " BC
GOTO (:ADD TYPE) " 2 INSTRUCTIONS
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 INSTRUCTICNS
DES I NAL ¢ SUBC (:NONFRM LAB)" NCNFORMAL LABEL ?
Ny A = 6 " DES
N, GOTO (:ADD TYPE)
A = MS[el]
U, A '#»' D48, 2Z " D18 OF NAME LISTIN ¢« 41 = 0 9
Y, GOTOR (MC[=11}) " THEN LABEL KNOWN TO BE COMPL ICATED
A 's' - D18

MS{=1] = A " D18 OF NAME LISTIN ¢ 13 = 0@
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" PRESCAN1 PROCEDURES NR,

Ns

N
N»

ASS TO:

S88 VAR:

Ys
SBs VAR[9):v,
Y

PROC:

FNCTN?
LST LLTH:

U

1

SUBC (3CORSP BCP)
A =z MG[=2]

A 'e' 63, 7 "
A = i

MG [=3] + A "
A = 16384

MG[=1) + A "
GOTOR (MC[=11) "

A = MS

RUA (19) "
A= 95, p "
GOTOR (MG ([=1))

A =~ 127, 2 "
A = 101 u
A - 101, P "
GOTO (:ARBQST)

LUA (19) "
A + D18 "
MS = A "
GOTOR (MC{=1]) "

A = MS

RUA (19) "
A = 95.P "
GOTOR (MC[=11)

A - 127; 4 "
A=.16 "
JUMP (2)

A rer 24, 2 o
A’ a n
LUA (19)

MS + A

GOTOR (MC{=11) "

A 2 MS

RUA (19) "
A = 950 P "
GOTOR (MC([=11)

A = 127' Z "
A= = 7 "
GOTO (:58S VAR([91])
A - 101, P "
GOTQR (MC[=11)

A = 16, P

GOTO (:¢8BS VAR[9))™

suac
GOTO

(:ARBOST)
(:PROC) Y

M{B] = A "
A = MS

RUA (19) "
A = 951 P "

216

69 CONT INUVED

P = CCRRESPOND NG 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

8 NAME LISTIN] 2
»> 95 ?

D19

CCDE =z 127 ?%
THEN .CODE =
CCDE » 101 7

101

CCDE
+ D18
AS NEw VALUE OF NAME LiST[N)
12 INSTRUCT|ONS

# Di9

CCDE = NAME LIST{N] 2
CCDE » 95 ?

D19

CCDE
THEN

8 127 ?

(NEW CODE =~ CODE) = = 16

CcDE
TREN

< 104 ?
(NEW CODE =« CODE) = 8

12 INSTRUCTIONS

CCDE
CcbhE

® NAME LISTIN] 2
» 95 ?

D19

CCDE
THEN

e 127 2
(NEW CODE - CODE) & » 7

CCDE > 10% ?

11 INETRUCTIONS

2 INSTRUCTIQONS
DIMENS | ON

CCDE = NAME LISTIN] 3
CODE » 95 ¢

D19
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1

" PRESCANL PROCEDURES NR, 69/70

SW L TH?

ADODRSS:

CHK DimMm:

1DF ¢

sCAN CODE:

N,

Y

GOTOR (MC[~11)
Az MS[=1]

= IMA, 2

A+ M[B])

A & 1

MS[-l] = A
GOTOR (MC[~11])

>

A & i
MS[=1] #» A
GOTOR (MC[=11)

Miey = A

A = MS

RUA (18)

LUA (18)

A+ M[8)

MS = A

GOTOR (MC[=1))

A =+ i

A = MS§[=1], 2
GOTOR (MC[=11)
MS{=1) + A

A = 203

GOTO (:ERRORM)

§ = NLP

LAST NLP = §
SUBG (:RD IDF)
SUBC (:LOOK uUP)
S = NLP, P
GOTOR (MC[=11)

SUBC (:ASK LIBR)

S =» NLP, P
GOTOR (MC[=1])
A = WORD CQUNT
A+ 3

MINA (NLP)

F = 0

MA[L)] = 6

A = 204

GOTO (IERRORM)

SUBC (:EXIT BLK)

SUBC (INXT S8BL)
S = 65, Z
SUBC (:NXT S8BL)

"

1]

"

"

M

DIMENSION NQT vET KNOWN ?

THEN ADD DIMENS|ON & 1

11 INSTRUCTIONS

3 INSTRUCTIONS

NAME LISTIN]

7 INSTRUCTIONS

217

NAME LIST[N 4 11 = DIMENSION + 1 ?

6 INSTRUCTIONS

LAST NLP = NLP

N € NLP ?

N & NLP ?

NLP = NLP + WORD COUNT + 3
NAME LIST{NLP = 1] = 0

186 INSTRUCTIONS

LAST SYMBOL = M|INUS 7

A = LETTER LAST SYMBOL, Z

SuUBC (:1DF)
SUBC (IUNS INT)
S = LAST SYMBOL
§ = 87; Z

" LAST SYMBOL = COMMA ?

GO0TO (:SCAN CODE(1})
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" PRESCAN] PROCEDURES NR,

ASK LIBR:

NEXTO:

END:

v,

Y,

N,
N,

i

$ - 103, Z u
GOTO (3:8 STREXP[7])
1BEGIN'

NEXTO, END

MC 7 § "
SUBC(:NAME IN LIBRARY)
GOTO(END)
A = NLP
A = WORD COUNT
A = 1 "
F = M8[=1) "
MAl=1] = F "
G = MS[=21, P "
MA[{=2] & 6 "
A" 3 i
§ = 3 "
GOTO (:NEXTO)
NLP = A
z M[{B=1] "
= MS "
"% 32767 "

= MS
L

D20

GOTOR (MC{=1]) "

!END’
'SKIR?

ASK LIBR
20

!l)

S
]
S
S + BEGIN OF CROSSTABLE
A
A ") PRIMARY EEDED

"RESERVE SPACE

218

70 GONTINUED

LAST SYMBCL = UNQUOTE 2

12 INSTRUCTIONS
N
NLP = NLP + WCRD COUNT + 1

NAME L IST{NLP] = NAME L IST([M]

NAME LISTINLP + 1] = NAME LIST(M + 1)
NAME LIST[M + 2) 2 0 2

NAME LISTINLP + 2] = NAME L 'STIM + 2]
NLP = NLP + 3

M=M*+3

N
MIN]
ISOLATE NUMBER IN LIBRARY
" CORRESPONDING ENTRY OF CROSSTABLE

INDICATE

22 ISTRUCTICNS

IN COMPILER PART

"CF CORE,
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" MAiIN PROGRAM OF PRESCANL

PRESCANL:s = 200
SUBC (:INIT)

A = NLP
MA =2 = § " NAMELISTINLP] = =1
MA[=1] = G " NAMELISTINLP & 1] = 0
A = BEGIN OF NuL!I
D= a4 " BLOCKCELL POINTER = BEGIN OF NAME LIST
NXT BCP = A " NEXT .BLOCKCELL POINTER =
S = INSTR CNTR " BEGIN OF NAME L:!ST
A = 263
SUBC(:RUNVA) " SEND VALVE OF DPO TO DRUM
“ IN ORDER TO INIT!ALIZE RUN CORRECTLY
S = CMODE

S ' » ' =2, 7
Y, JUMP(I)
SUBC (:TP QF DSsP)

INSTR CNTR + § " INSTRUCT COUNT = INSTRUCT COUNTER +
" TOP OF DISPAY
SUBC(:ARUNVA) " INDICATE INCREMENT OF {NSTRUCT COUNTER

SUBC(INXT SBL)

SUBC (:ENTR BLK)

SUBC (:PROGRAM)

SUBC (:STC ADDR)

SUBC (:DANGER)

GOTO (:TRANSL) " 21 INSTRUCTIONS

QEND'
“ TRANSLATOR PROCEDURES NR, 1

YBEGIN' ARITHEXP, IFCLAYSE, FUTURE, s ARITHEXP, NXT TERM,
"TERM, NXT FCTR,

FACTOR, NXT PRIM, PRIMARY, REQ CLGCSE, AR NAME, MCR DOS, MCR RET,

RETURN, SUBS VAR, ADR DSCR, EVALON, s8S L8T, REQ BUS, BOOLEXP,

S BOOLEXP, NXT IMP, 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 BL EXP, S A BL EXP, RST OF AE, RST OF BE, RST OF aBE,

AR BL RST, STR EXP, S STR EXP, ST NAME, DES EXP, 8§ DES EXP,

D8 NAME, AR DS EXP, N DS EXP, EXP, -8 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 LIST, ACT PAR,

START ISR, NUM DSCR, PRCS OP, NCN ASBL, LINE, LINE1, STATMNT,

UNC STAT, STAT, GOTO STAT, CMPTLIMINL, .CMP TL, IF STAT, FOR STAT,

STORE MCR, TAKE MCR, FOR LST, sw DEC, ARR DEC, BND PR LsST,

PR DEC, SAVE LNC, BLOCK, DEC LST, INSPECT DECL, LAB LST, PROGRAM,

SUBSTT, SUBSTZ2, ORD CNT, MACRC, MACROZ, MACRO4, MACRO3, LOAD,

PRODUCE, PRCS STP, PRCS PAR, SAT, OPT OP, OPT NBR, LAB DEc,

B REACT, CHARCTR, ARMETIC, STORE PR, OPTIMIZE, UNLOAD,

REAL, INTEGER, BOOLEAN, STRING, DES INAL, NO TYPE, ARBOST,

UNKNOWN, NON AR, NON RE, NON IN, NON 8L, NON STR, NON DES,

SIMPLE, SIMPLE]L, SUBSCR, PRCC, FUNCTN, NON SMPL, NON SUBS,

NON PROC, NON FCT, FORMAL, I'N va LI, ASS TO, DYNAMIC, IN LIBR,

OP LIKE, OUT DEC, ASS TO FD, DECLARED, .gup LOC, LocC POS,

SET IN DEC, MRK POS, PR ADR, ADDRSS, LS?T LTH, TEST FC, TEST RET,

CHCK DiM, eHCK RET, CHCK LL, CHCK TP, NBR bbb, NEXT LL, NXT F 1,

INCR S§TS, IDF, SKP PR LI, TRL CD, UNS NUM, 4R CET, €ST STR,

CRF

ARITHEXP; S = LAST SYMBOL
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|FCLAUSE:

FUTURE:

U,
N,

Yo

N»

Y,

Y,

U,

Yo

S = 94. Z

GOTO (:S ARITHEXP)

SUBC (:IFCLAUSE)
MC = §

SUBC (INXT SBL)
A = 300

SUBC (:ERRORM)

SUBC (1S ARITHEXP)

SUBC (:{FUTURE)
SUBC (1AR|THEXP)
A = MC[=1]

GOTO (:SUBSTT)

A = 301

GOTO (3ERRORM)

SUBC (INXT SBL)
SUBC (:BOOLEXP)
A = 106

S = 0

SuBC (:!MACRO2)
A = LLAST SYMBOL
A - 95, 2

GOTO (Mcl-1 1)

S = LAST sYMBOL
S = 96, 2
A =z 102

LAST syMeCcL = (F 7

FUTUREL

FUTURE2

15 INSTRUCTIONS

FUTUREL = 0
MACROZ (CCJU, FUTUREL)

LAST SYMBCL = THEN ?
8 INSTRUCTIQONS

LAST SYMBCL = ELSE ?
THEN FUTUREZ2 = 0

220
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" TRANSLATOR PROCEDURES NR, 1/2

Y, SUBC (3IMACRO2) " AND MACRO2 (JU, FUTURE?2)
Y, A = M[B-2] * FUTUREL

Y, M[{B=2] = § " PUTURE2

Y, SUBC (:SUBSTT)

Y, SUBC (:NXT SBL)

GOTO (MC(=1]) " 9 INSTRUCTIONS
S ARITHEXP: $ 3 LAST SYMBOL
Us S ~ 64, 2 " LAST SYMBGL = pLUS ?
Ny S = 65, 2 " v LAST SYMBOL = MINUS ?
Yy § = i
Y, MC = = § " (= 63 IF PLUS, « 1 IF miINUS)

§ ARITHEXP[S5]: Y, SUBC (INXT SBL)
SUBC (:TERM)

Y, A 2 MC[=1], P " MACRO ® NEG/ADD/SUB ?
Y, SUBC (:MACRO) " Q0 INSTRUCTIONS
NXT TERM: S = LAST SYMBOL
Uy S » 63, P
Us S = 65, F " LAST SYMBOL NOT A PLUS OR MINUS SIGN 7
Y, GOTOR (MC[~1])  THEN EXPRESSICN COMPLETED
S =« 62 * FORM MACRC ADD/SUB
MC = 8
A = 0, 2
SUBC (:MACRO) " MACRO (STACK)
GOTO (8 ARITHEXP[B]) " 9 INSTRUCTIONS
TERNM? SUBC (:FACTOR) “ 4 INSTRUCTION
NXT FCTR: S = LAST SYMBOL
Uls-65lp )
U, S - 68, E " LAST SYMBGOL % MUL OR DIV OR 1D} 7
Y, GOTOR (MC[=1]) " TWEN TERM COMPLETED
§ = 62 " FORM MACRC MUL/DIV/IDI
MC = 8
A = [+]
SUBC (:MACRO) * MACRO (STACK)

SUBC (INXT SBL)
SUBC (:FACTOR)

A = MC[~1)
SUBC (IMACRO) " MACRO (MUL/DIVZIDI)Y
GOTO (INXT FPCTR) " 43 INSTRUCTIONS
FACTOR: SUBC (:PRIMARY) * 1 INSTRUCTION
NXT PRIM; S = LAST SYMBOL .
U, 8§ = 69, 2 " LAST SYMBOL = TTP 27
Ny GOTOR (MC{=11]) " ELSE FACTOR COMPLETED
A = 0
SUBC (:MACRO) " MACRO (STACK)

SUBC (:NXT SBL)
SUBC (:PRIMARY)
A= 7
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1

" TRANSLATOR PROCEDURES NR, 2 CONTINUED

PRIMARY:

REQ CLOSE:.

AR NAME:

MCR DOS:

MCR RET:
RETLRN?

SUBS VAR:

Yo
Y

Y
Ys
Y

U,

SUBC (:MACRO) "
GOTO (:INXT PRiM) "

S =2 DIGIT LAST SYMBOL.,
SUBC (:UNS NUM)

GOTO (AR CST)

§ = LETTER LAST sYMaoL,
SUBC (:IDF)

SyaC (:1SUBS VAR)

SuBC (:FCT DES)

GOTO (:AR NAME)

S = LAST SYMBOL

S - 98' Z "
JUMP (7)

SUBC (INXT 8BL?

SUBC (AR THEXP)

A = 302

S = LAST SYMBOL

S - 99, z "
GOTO (:NXT SBL)

GOTO (:ERRORM)

A = 303

SUBC (:ERRORM)

S = 04, 2 "
S =~ 64, 2 "
S = 1, 2 "

GOTO (tAR|THEXP)
GOTOR (MC({=11) "

SUBC (:NON AR) "
A =z 304

SUBC (:ERRORM)

SUBC (:FORMAL) "
SuUBC (:FUNCTN) "
CMPLTD = S u
SUBC (:SIMPLE) "
GOTOR (MC[=11)

MC = 5 n
SyBC (:FORMAL) "
A = 99 ]
GOTO (:MCR RET)

SUBE (! INTEGER) u

A = 84 "
A - 83 i1
SUBC (i{MACRO2)

§ = MC[=1])

GOTOR (MC([=1]) "

SUBC (:SUBSCR) "
GOTOR (MGC[=11])

SUBEC (:ADR DSCR)

A = LAST SYMBOL

A= 92, Z "
GOTO (:EVALCN)

MC = S "
A = 0

LAST SYMBOL =

v LAST SYMBOL = PLUS 7
v LAST SYMBOL = MINUS 92

MACRQ (TTP)
10 INSTRUCTIONS

Z

Z

LAST SYMBCL 3 OPEN ?

LAST SYMBCL = CLOSE ?

iF 7

25 INSTRUCTIONS

NONARITHMETIC ?

FCRMAL 7
v FUNCTION ?

THEN COMPLICATED = TRUE
SIMPLE 7

N
FCRMAL ?
MACRO2 (DGS, N)

INTEGER 7

MACROZ (Tliv, N)
MACROZ (TRV, N)

18 INSTRUCTIONS

SUBSCRIPTED 7

LAST SYMBOL = COLONEQYAL ?

N

222
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" TRANSLATOR

ADR DOsCr;

EVALON:

SBS LST:

REQ@ BUS:

1

PROCEDURES NR, 2/3

U,
N,

Yo

Y,
N,

U,
Yo

Ys
Y

Yo
Uy

N3

SUBC (YMACRO)
A= 20
6070 (:MCR RET)

A
A

LAST SYMBOL
100, 2

A 305

GOTO (:ERRORM)
Mg = 8

SUBC (:NXT SBL)
SUBC (:88s LST)
DIMENSION 3 A

S = M[{B~=11

SUBC (ICHCK DIM)
SUBC (:FORMAL)
GOTO (:MCR DOS)
SUBC (:DESINAL)
A3 93

Az 92

GOTO (:MCR RET)

MC = S

SuBC (:DESINAL)
JUMP (4)

SUBC (:FORMAL)

A = 27

A = 26

GOTO (:MCR RET)
SUBC (:BQOLEAN)
A = 23

GOTO (:MCR RET)
SUBC (!STRING)

A = 24

GOTO (iMCR RET)
SUBC (:FORMAL)

A= 25

GOTO (i1MCR RET)
SUBC (:INTEGER)

A = 22
A = 21
GOTO (:MCR RET)

suag (:ARITHEXP)
S = LAST sSYMBOL

S = 87, Z
A = 0
SUBC (:MACRO)

SUBC (:NXT SBL)
sSuUge (:58s8 LST)
A *

GOTOR (MC[=1])

A = 306

$ -« 101, Z

SUBC (!NXT 8BL)
SUBC (:ERRQRM)

A = i

MACRO (STACK)
MACRO (STAA)
11 INSTRUCT I ONS

LAST sSYMBOL =3 SuB ?

N

FCRMAL 7

MACROZ (DOS, N)
DESIGNATIQNAL ?
MACROZ (TSWE, N)

MACROZ (TAK, N)
16 INSTRUCTIONS

N
DESIGNATIONAL ?

FCRMAL 7
MACRO (TFSL)
MACRO (T8L)

8COLEAN 7

MACRO (TSB)
STRING ?

MACRO (TSST)
FCRMAL ?

MACRO (TFSU)
INTEGER ?

MACRO (TSi)
MACRGO (TSR)

20 INSTRUCTIONS

LAST SYMBGCL = COMMA ?

MACRO (STack)

LAST SYMBOL ® BUS ?

223
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" TRANSLATOR PROCEDURES NR.’3 CONT | NUED

BOOLEXP

S BCOLEXP:

NXT 1MP:

A MPL

NXT Bl TRM:

BL TRM:

NXT BL FC?

1

Uy
N»

Us

Uos
N,

GOTOR (MG{=1))

S = LAST SYMBOL

S = 94' Z

GOTO (:S BOOLEXP)
SUBC (:IFCLAUSE)
MC = S

SUBC (:NXT SBL)

A = 307

SUBC (:ERRORM)
SUBC (:8 BOOLEXP)
SUBC (:FUTURE)
SUBC (:BOOLEXP)

A = MC[=1)

GOTO (:8UBSTT)

A = 308

GOTO (:ERRORM)

SUBC (:iMPL)

S = LAST sYMBOL
S = 77) r4
GOTOR (MC([=11)
A= 14

SUBC (:MACRO)
SUBC (INXT 8BL)
SUBC (:IMPL)
A=z 16

SUBC (:tMACRO)

GOTO (INXT IMP)
SUBC (:BL TRM)

LAST SYMBOL
78, Zz

GOTOR (MC[=11)

A= 14

SUBC (:MACRO)
SUBC (INXT SBL)
SUBC (:BL TRM)

A = 17

SUBC (I1MACRO)
GOTO (:NXT BL TRM)

S =
§ =

5UBC (:BL FA.)

S 3z LAST SYMBOL
S « 79, 2
GOTOR (MC[=11)
Az 14

SUBC (:MACRO)
SUBC (INXT SBL)

224

15 INSTRUeTiONS

LAST SYMBOL = iF ?

FUTUREL

FUTURE?2

15 INSTRUCTIONS

1 INSTRUCTION

LAST SYMBOL = QviL ?

ELSE EXPRESSICN COMPLETED

MACRO (8TaB}

MACRO (QVy)
10 INSTRUCTIONS

1 INSTRUCTIGON

LAST SYMBOL =
ELSE

1MP ?
IMPLICATION COMPLETED

MACRO (8Ta8)

MACRO (1Mp)
10 INSTRUCTIONS

1 INSTRUCTION
LAST SYMBCL = OR ?
ELSE .BEOOLEAN TERM COMPLETED

MACRO (5TaB)
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* TRANSLATOR PROCEDURES

Bl FACS
NXT Bl §Cg
v,
N
BL SEC:
U,
N
8L PRIMZ

Yo
Yo
Yo

N,

susc

A

Sysc
G070

SUBC

]
S

NR, 3/4

(:BL FAC)

18

(:MACRO) "
(INXT BL FCQC) "

(:BL SEC) "

LAST SYMBOL
80' z ”"

GOTOR (MG{=1]) "

A

SuBC
-19]:14
suBc

A

SUBC
GOTO

]
]

i4
(tMACRO) "
(INXT 8BL)

(:BL SEC)

i9

(1MACRO) "
(:NXT BL SC) '

LAST SYMBOL
76, Z "

GOTO (iBL PRIM)
SuBC (INXT sBL)
SUBC (:BL PRI!M)

A

15 L

GOTO (:MACRO) "

5 = LETTER LAST sYMaoL,

SUBC (:1DF)

SUBC (:SUBS VAR)
GOTO (:BL PR RST)
S = LAST SYMBOL

S

98, 2z "

JUMP (14)
SUBC (INXT SBL)
SUBGC (AR BL EXp)

MC =

A

A "
309

SUBC (:REQ CLOSE) "

A

A
GOTO (:RST

A

-
=

MC{wl]

4, z "
OF RL)
8' z L]

GOTOR (MC{=11)

SUBC (:AR 0P LS) "
GOTO (:RST OF RL) _
SUBC (:RELATN) "

GOTOR (MC({=11)
S » 64, 2 "
5 = 65, 2 "

A 3 DIGIT LAST SYMBOL,

SUBC (:8 ARITHEXP)
GOTO (:RST OF RL)

$
-]

S

51, z "
1, 2 "
LAST SYyMBOL

225

MACRO (OR)
10 INSTRUCTIONS

1 INSTRUCTIGON
LAST SYMBOL = AND ?
ELSE BOOLEAN FACTOR COMPLETED

MACRO (S5TaB)

MACRO (AND)
10 INSTRUCTIONS

LAST SYMBCL ® NON ?

MACRO (NON)
7 INSTRUCT I ONS

4

LAST sYMBOL 3 QPEN 7

TYPE

REQUIRE CLOSE AS LAST syMBoL
TYPE ® AR ?

TYPE .8 ARBO 7

ARITHCPERATOR L LAST SYMBOL ?
RELATION %

LAST SYMBOCL 3 PLUS ?

v LAST SYMBOL = MINUS »
Z " v DIGIT LAST SYMBOL ?

LAST SYMBOL = TRUE ?
v LAST SYMBOL = FALSE %
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" TRANSLATOR PROCEDURES NR, 4/5

RELATN:
N,

RST OF RL1

BL PR RST:

Ny

N

Bl NAME3

AR BL EXP1

A a 8%
SUBC (:MACRD2)
GOTO (:NXT SBL)

A =z 310 :
GOTO (:ERRORM)

sUBC (IREL OP LS)
GOTO (MC[=1])

S = 62
MC =2 §
A = 0

SUBC (!MACRO)

SUBC (INXT SBL)
SUBC (:S ARITHEXP)
Az MC[-1]

SUBC (!MACRO)

GOTO (MC[~11)

SUBC (:RST OF AE)
SUBC (:RELATN)
GOTOR (MC{w=wi1l)

A = 311

GOTO (:ERRORM)

MC 2 8

SUBC (:FCT DES)
SUBC (:ARMETIC)
SUBC (AR OP LS)
SUBC (:REL OP LS)
§ =2 MC[=1]

GOTO (:BL NAME)
SUBG (AR NAME)
GOTO (:RST OF RL)

SUBC (:INON BL)
A = 312
SUBC (:ERRORM)
SUBC (:SIMPLE)
GOTOR (MC[=11])
MC = 8
SUBC (:FORMAL)
A=z 99
A = 88
GOTO (IMCR-RET)

S =z LAST SYMBOL

S - 04, Z

GOTO (8 A Bl EXP)
SUBC (3 IFCLAUSE)
Mc 2 8§

SUBC (INXT 8BL)

A = 313

SUBC (SERRORM)
SUBC (385 A BL EXP)

MACROZ (TBC, LAST SYMBOL)

34 INSTRUCTIONS

RELATQGPERATOR LAST SyMpoL ?

RELMACRO

MACRO (STACK)

MACRO (RELMACRO)
11 INSTRUCTIONS

RELATION ?

5 INSTRUCTIQONS
N

ARITHMETIC ?

226

v ARITHOPERATGR LAST SYMBOL ?
v RELATOPERATCR LAST SyMBOL 7

N

9 INSTRUCTICONS

NCNBOQLEAN ?
SIMPLE 7

N

FCRMAL 7

MACROZ (DOS, N)
MACRQ2 (TBV, N)
11 I'NSTRUCTIONS

LAST SYMBCL s IF ?

FUTUREL
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1

" TRANSLATOR PROCEDURES NR, 5 CONTINUED

AR BL EXxpfi11:

$§ A BL EXp:

No»

U,

Ys
Us

Yo

MC a A " TYPE

A 3 314

S = LAST SYMBOL

$§ -~ 96, 2z " LAST :SYMBOL = ELSE ?
SUBC (;ERRORM)

JUMP (45)

A s 102 " FUTUREZ = 0

SUBC (:MACRO2) " MACROZ (Jy, FUTURE2)
A 2 M{B=2] " PUTUREL

M[(B8=2] = § " FUTURE2

"SUBC (:8VUBSTT)

SUBC (:INXT 8BL)

227

A 3 M({Be=1)

A = 6, P « Typgs=yN v TyYPEzARBO v TYPE=INTLAB ?
JUMPp (1)

A = 5, .z " w TYPE ® NONDES ?

A + INTIS) n BASE ADDRESS OF LIST

Do (MA) - " EXECUTE SELECTED INSTRUCTION

M[B=l}] = A * REPLACE TYPE By NEW TypE

Az M[{B=2) " PUTURER

SYBE ($SUBSTT) '

A = MC[=1]} * TYPE

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 DS EXP)

$ &
SUBC (:1DF)

SUBC (:5UBS VAR)
GOTO (3AR BL RST)
S 2 LAST SYMBOL
5-98.2

JUMP (16)

SUBC (INXT 8BL)
SUBC (:AR BL EXP)
MC a A

A = 315

SUBC (:REQ CLOSE)
A = ME[=1]

A = sz

SUBC (:B0OOL, OP LS)
A = 2, 2

SUBC (:RST OF BE)
JUMP (14)

A = 2: Z

SUBC (AR QP LS§)
SuBC (:REL OP LS§)
GOTO (:R8T OF ABE)
JuMe (13)

$ - 64, 2

$ = 65, 2

LETTER LAST" SYMBOL,

41 INSTRUCTIONS

z

LAST SYMBOL

TYPE

REQUIRE CL08E AS LAST syméoL

TYPE 8 ARBO

~ BOOLOPERATOR LAST svnaOL 7

v TYPE -2 .80

TYPE -8 .BO
TYPE = AR ?

8 OPEN 7

?
?

v ARITHORERATOR LAST SYMBOL ?
v RELATORPERATOR LAST $vyMBOL ?

TYPE s ARBO

LAST .§YMBOL

v LAST SYMBOL 3 MINUS 7

8 pPLUS ?



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 S§TR EXPS

8T NAME;

DES EXPS

1

PROCEDURES NR,

Uy
N,

Ys
Ys

Yo
My

Ny

$ =3 LAST SYMBOL
S“ 9402

GOTO (:8 STR EXP)

suUBC (:IFCLAUSE)
MC &2 §

SUBC (INXT 8BL)
A = 318

SUBC (:ERRORM)

SUBC (:8 STR EXP)

SUBC (:FPUTURE)
SUBC (:STR EXP)
A = MC[=1)

GOTO (:SUBSTT)

A = 319
GOTO (:ERRORM)

S = LETTER LAST SYMBOL,

SUBC (:1IDF)

SuBC (:SUBS VAR)
GOTO (:ST NAME)
§ = LAST syMBOL
§ = 98:2
SUBC (INXT SBL)
SUBC (!STR EXP)
A = 320

GOTO (:REQ CLOSE)
§ = 102; Z

A = 321

GOTO (:ERRORM)

A = 28

SUBC ($MACRO)

S = 0

A = 102

SUBC (:MACRO2)
MC = 8

SUBC (:C8T STR)
A 8 MC[=1)

GOTO (:8UBSTT)

SUBC (:NON BTR)
A B 322

SUBC (IERRORM)
SUBC (:FCT DES)
SUBG (:81MPLE)
GOTOR (MC[=1))
MC = 8

SUBC (:FORMAL)
A= 99

A= 9p

GOTO (:MCR RET)

S = LAST SYMBOL
$ = 940 Z
GQUTO (:S DES EXP)

SUBC (:IFCLAUSE)
Mg = 8§

6 CONTINUED

"

"

"
L

"

[
"

L]
"

LAST sYMBOL =

FUTUREL

PUTUREZ

I F

1% INSTRUCTIONS

z

LAST SYMBOL = OPEN ?

REQUIRE GL.OSE AS LAST SYMBOL
LAST SYMBOL = QUOTE 7

MACRO (TCST)
FUTURE = @

MACROZ (Jiy, FUTURE)

PUTURE

FUTURE

22 INSTRUCTIONS

NONSTRING ?

SIMPLE ?

N

FORMAL ?
MACROZ2 (DOS,
MACROZ (T8TV,

N)
N)

11 INSTRUCTIONS

LAST SYMBOL =

FUTUREL

i F

?

?

229
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" TRANSLATOR PROCEDURES NR,

$ DES EXPS

D8 NAME:

AR DS EXPp1

i

Y,
No»
N,

Ys

Y

Y
Yo
U,

Yo
Y
Y

N
N,

Yo
N

U,
Ns
Y
Y,

Us
Y
Us

6/7

SUBC (!NXT 8BL)

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 sYMpoOL,
SuUBc (:10F)

SUBC (:SUBS VAR)

GOTO (:DS NAME)

S = LAST SYMBOL

S -« 98, z "
SUBC (INXT S8BL)

SUBC (:DES EXP)

A = 325

GOTO (:REQ CLOSE) "
S =2 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 (:ERRORM)

sSuUBC (:SIMPLE) "
GOTOR (MC[=11)

MC = 8§ "
SUBC (:FORMAL) "
A= 99 "
A = 91 [
GOTO (:MCR RET) "
SUBC (:EXP)

Mc P A 1)
A = 2, 2 “
A = 30 Z "
A = 329

SUBC (:ERRORM)

A = MCl=1)

A = 7+ Z "
A = 9 H
A = 8, 2 "
A = 4 "
GOTOR (MC([=11) "

FUTURE2

15 INSTRUCTIONS

Z

230

LAST SYMBOL = OPEN ?

REQUIRE CLOSE AS LAST sYMBOL

4

IN NANE LIST ?

MACROZ (TLV,

20 INBTRUCTIONS

INTEGER LABEL)

NCNDES IGNAT 1ONAL 7

SIMPLE 7

N

FORMAL ?
MACROZ (DOS, N)
MAGRQZ (TLV, N)
10 INSTRUCTIONS

TYPE
TYPE ® BO 7
v TYPE = 8T 7

TYPE 8 UN 2

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:

$ ExPI301:

1

PROCEDURES NR.

7/8

SUBC (LEXP)

A = 6, 2 "
MC =& A

A = 330

SUBC (:ERRORM)

A s MC{=1]

A = 7' Z i"
A = 5 1]
A - 9’ z 4]
A = 4 ]
GOTOR (MC[=11) "

S = LAST SYMBOL

s - 94' Z 1]
GOTO (:8 EXP)

SUBC (:IFCLAUSE)

MC = 8 "
SUBC (INXT S8L)

A = 339

SUBC (:ERRORM)

SUBC (:8 EXP)

MC a3 A "
A a 332

GOTH (AR BL EXPI11])

$ = LETTER LAST sSyMgoL
SUBC (:1DF)

SUBC (:8SUBS VAR)

GOTO (IEXP RST)

S = LAST SYMBOL

$ - 98} Z "
JUMP (20)

SUBC (INXT 388L)

SUBC (SEXP)

MC ) A i
A = 333

SUBC (IREQ CLOSE) "
Az ~ M{B=-1]

A g ? 5' z "
syUBC (3BOOL OP LS} "
A & 2' Z H
SUBC (:RST OF BE)

A B 2 "
6o0TQ (:RETURN)

SUBC (i10P LS) "
Az MClel]} "
GOTOR (MC([{=11])

A = 30 Z "
GOTOR (MG[=11])

A = 6o 2 "
GOTOR (MC[=1])

GOTO (IRST OF ABE)

$ #n DIGIT LAST SYMBOL,
JUMP  (11)

SUBC (IUNS NUM)

SUBC (AR CBT)

SUBC (1IN NM LST) u

TYPE = DES ?

TYPE & UN 7

THEN ‘KEW TYPE = NONDES
TYPE & INTLAB ?

THEN NEW TYPE = AR

11 INSTRUCT|ONS

LAST SYMBGL = IF ?

FUTUREL

TYPE

" 12 INSTRUCTIONS

s Z

LAST SYMBOL 3 OPEN ?

TYPE

REQUIRE CGLOSE AS LAST syMBOL

TYPE = NONDES + TYPE 3 YN 7
~» BOOLORERATOR LAST SYMBOL 7

v TYPE = .80 %
TYPE & B8O

OPERATOR .LAST SYMBOL %
TYPE

TYPE & 8T ?

TYRE .3 DEZ 7

IN NAVE LIST 2

231
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" TRANSLATOR PROCEDURES

N,

Ys

EXP RSTS

Y
No»

NR, 8 CONTINUED

GOTO
SyUBC
GOTO

(:RST OF ABE)
(0P LS)
(:RST OF ABE)
S = INT LASB

A = 91

SUBC (:MACRO2)

A = 9

GOTOR (MC[=1])

S -~ 64, 2

§ -~ 65, 2

GOTO (:8 A Bl EXP)
s - 11, 2z

§ = 51; Z

S = 1, 2

SUBC (:S BOOLEXP)
A = 2

GOTOR (MC([=41)

S + 18, 2

SUBC (:8 STR EXP)
A = 3 :

A 3 384
SUBC (:ERRORM)
A = 7

GOTOR (MC[=1))

SUBC (:DESINAL)
SUBC (:DS NAME)

A = 6

GOTOR (MC[=1))
SUBC ('STRING)
SUBC (:8T NAME)

A = 3

GOTOR (MC([=11])
SUBC (:FCT DES)

MC = §

SUBC (:BOOLEAN)
sSuUBC (:BOOL OP LS)
S = M[{B=1]

SUBC (:BL NAME)
SUBC (:RST OF BE)
A = 2

GOTO
SuUBC

(SRETURN)
(SARMET!IC)
SUBC (:AR QP LS)
SUBC (:REL €2 LS)
S a2 M[B=1)

suBt (:AR NAME)
SUBC (:RST OF ABE)
GOTO (:RETURN)
SUBEL (:8I1MPLE)
A= 99

SUBC (:MACRO2)

$ 3 MC[=1)

SUBC (:UNKNOWN)

A = 7

A 3 8

GOTOR (MC([=11)

32

OPERATOR LAST SyMBOL ?

MACROZ (TLV,
TYPE = INTLAB

INTEGER LABEL)

LAST SYMBOL =
v LAST SYMBOL

pPLUS 7
= MINUS 9

LAST SYMBOL =
v LAST SYMBOL =
v LAST SYMBOL =

NON ?
TRUE 7
FALSE 7
TYPE s 80
LAST SYMBCL = QUOTE 2%

TYPE = ST

TYPE s UN
56 INSTRUCT]IONS

DESIGNAT :ONAL 7

TYPE = DES

STRING 7

TYPE ‘= ST

N

BOQLEAN ?

v BOOLOPERATOR LAST SYMBOL 7
N

TYPE u B0

ARITHNETILC 7

v ARITHOPERATOR LAST SyMBOL

v RELATOPERATOR LAST 8SYMBOL
N

SIMPLE ?
MACRO2 (DOS, N).
N

UNKNOWN ?

TYPE 8 UN

TYPE B NONDES
INSTRUCTIONS -

232
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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 PROCEDURES NR,

RE ASN:

1

Yo
N,

N,

SUBC (INON IN)
A = 338

SUBC (:ERRORM)
SUBC (:PREPARE)

SUBC (tAR|THEXP)

JUMP (6)

A = 9212
SUBC (iFCT DES)
SUBC (:AR NAME)

SUBC (:RST OF AE)

sSUBC (: !N ASN)
M[B=2] = A

S = M[(B=~1])
SUBC (:SUBSCR)
JUuMp (7))

SUBC (3FORMAL)
A= 34

JUMP (10)

A = M[B=2]), Z
A= 31

A s 30

JUMP (§)

SUBC (:FORMAL)
A = 101

JumMp (3)

A = M[B=2], Z
A = 9§

A =2 95

SUBC (:MACRO2)
S = MC[=1]
SuUBC (:FORMAL)
A = MC[=1]

A = 0

GOTOR (MC[=11)

MC = 8
SUBC (INON RE)
A = 339
SUBC ({ERRORM)
sSuBC (!PREPARE)

SUBC (:ARITHEXP)

JUMP (5)

A = 92, Z

SUBC (:RE ASN)
SUBC (:FCT DES)
SUBC (AR NAME)

SUBC (IRST OF AE)

S 32 M[B=1)

SUBC (:SUBSCR)
JUMP (4)

suBC (:FORMAL)
A = 34

A= 29

GOTO (:MCR RET)
SUBC (:FPORMAL)
A =2 101

Az 94

GOTO (:MCR RET)

9 CONTINUED

NCNINTEGER 2

PREPARE, IDENT|FIER READ ?

LAST SYMBEQL = COLONEQUAL ?

RCUNDED
N
SUBSCRIPTED ?

FCRMAL ?
MACRO (STFSY)

RCUNDED ?
MACRO (S8S8TS1I)
MACRO (8TS1)

FCRMAL ?

MACROZ (DOS3, N)

RCUNDED ?

MACROZ (S8STi, N)

MACROZ (ST!, N)
N

FCRMAL ?
RCUNDED

34 INSTRUCTIONS

N
NCNREAL ?

PREPARE, IDENTIFIER READ 7

LAST SYMBOL = COLONEQUAL ?

N
SUBSCRIPTED ?

FCRMAL 1?7
MACRO (8TFSU)
MACRO (STS8R)

FCRMAL ?

MACROZ (DCSJ, N)

MAGROZ (STR, N)
23 INSTRUCTIONS

234
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“ TRANSLATOR PRCCEDURES NR, 10

BO asN:

ST ASN:

AR pSN:

A\ )
Y,

Y.
N,

Y
A\

MC = S

SUBC (INON BL)

A = 340

SUBC (IERRURM)
SUBC (:PREPARE)
SUBC (:BOOLEXP)
JUMP (4)

A = 92|Z

SUBC (:80 ASN)
SUBC (:B8L PR RST)
SUBC (:RST OF BE)

S = M[(B=1)
SuUBC (:SUBSCR)
A = 32

GOTO (3IMCR RET)
SUBC (3FORMAL)

A = 101

A = 97

GOTO (:MGCR RET)

MC = S

SUBC (INON STR)
A = 341

SUBC (:ERRORM)

SUBC (:PREPARE)
SUBC (:STREXP)

JuMp (3)

A - 92, 2

SUBC (:8T ASN)

SUBC (:ST NAME)
S = M[(B-1]

SUBC (:1SUBSCR)

A =z 33

GOTO (:MCR RET)
SUBC (:FORMAL)

A = 101

A = o8

GOTQ ({MCR RET)

MC = § T
SUBC (:NON 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)
SUBC (:RST OF AE)
JUMP (5)

SUBC (:NON AR)

A = 343

SUBC (ERRORM)
SUBC (:DST TYPE)

N
NCNBOCLEAN 7

PREPARE, IDENT|FIiER READ ?

LAST SYMBCL = COLONEQUaL ?

N
SUBSCRIPTED ?

MACRO (STsB)
FCRMAL ?

MACROZ (DQS3, N)
MACROZ (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
HCNARITHMETIC 2

PREPARE, IDENT{FIER READ ?

TYRPE = AR

LAST SYMBCL = COLONEQUAL ?

NCNARITHMET!C ?

235
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" TRANSLATOR PROCEDURES NR, 10/11

AR ASN([22):
AR ASN[2317:

UN ASN:

FCT DES:

PR STAT:

Y
N,

Yo

Ny
N,

Yo
Y.

Yo
N,

Ue
U,
Y
N,

N,

Yy
Y

M{Bel)] = A

S = M[B~2)
suBcC (:SUBSCR)
A = 34

A = 101

SUBC (:MACRO2)
A =z MC(=1]
GOTO (:RETURN)

MC = S
SUBGC (INO TYPE)
A = 344
SUBC (:ERRORM)
SyYBC (:PREPARE)
SuUBC (:N DS EXP)
JUMP (7))
SUBC (:NO TYPE)
A = 345
SUBC (:ERRORM)
A 3 LAST SYMBOL
A - 82, 2
SUBC (:0ST TYPE)
SUBC (!EXP RST)
MC = A
S = MIB=2]
SUBC (:SUBSCR)
GOTO (2AR ASN([22])
MmiBe-1)

i1, P
- 3, E
= 34
+ 30
T

A
A
A
A
A
G

sSUBC (:PROC)
GOTOR (MC(=1])
SUBC (INON FCT)
A = 346

SUBC (:ERRORM)
GOTO (PR CALL)

SUBC (:PROC)

A = 347

GOTO (:ERRORM)
SUBC (:PR GCA_L)
sSuUBC (1N LIBR)
SUBC (1L INEL)
SUBC (IFUNCTN)
SUBC (:STRING)
suBC (:FORMAL)
GOTOR (MC[=11)
A= 73

GOTO (:MACRO)

TYPE

N

SUBSCRIPTED ?
MACRO (STFsuW)
MACRQZ (DCS3, W)

TYPE
2€ INSTRUCTIONS

N
NCNTYPE ?

PREPARE, IDENTIFIER READ ?

NCNTYPE ?

LAST SYMBCL = COLONEQUAL ?

TYPE

N

SuaScRIPTED ?
MACROZ (DPOS3I» N)
TYPE

TYPE ¢ 80

A~ TYPE % ST ?
MACRO (STFSU)
MACRO (8T§$B/STssT)
24 INSTRUCTIONS

PROC 17

NCNFURCTICN 2

6 INSTRUCT!ONS

PROC ?

IN LIERARY ?

FUNCT!ION ?
a4 STRING 7
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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* TRANSLATO® PROCEDURES NR,

PAR L IST:

PAR LI18TOY

PAR LI!ST1:

1

Y
Y

Yo

N,

N

Ys
Yo

N,

Yy

Ny

12

'*BEGIN' PAR
PAR
PAR

PAR

L{STO0,
L1ST4,
LiST8,
L:iST12,

-~
N @

T SYMBOL
Z

=
0
8
O >
WHWMOMLI>» OO0

(4]
o
n

GOTO (:PAR
SUBC (INXT
SUBC (1ACT
M[B=2] = §
S = M[B=5])
S = (MC[(=6]), Z

A = 359

GOTO (:PAR LI1ST10)
MS = A

§ =+ 1i

M{B=5] = §

S = M[B=4]

SUBC (:!FORMAL)

L1sTi2)
s8L)
PAR)

GOTO (:PAR L'S7T1%)
S = M[B=3]

SUBG (INXT F 1)
M{B=3) = §

F + 0, 2

GOTO (:PAR L1ST4)

SUBC (:SUBSCR)
GOTO (:PAR LI!STL)
S = M{Be2]

SUBC (:NON SUBS)
A = 348

SUBC (:ERRORM)

A = M[{B=3]

SUBC (:CHCK TP)
A= M[B=3]

sSyBC (:CHCK ‘.iL)
GOTO (:PAR LIST11)
SUBC (:PROC)

GOTO (:PAR LISTI)
§ 2 M[B=2]}

SUBC (:NON PROC)
A = 349

SUBC (:ERRORM)

A = M[B=3)

SUBC (3ICHCK LL)

§ 2 M[B=F]

SUBC ($FUNCTN)
GOTO (:PAR LI1ST11)
S 2 M[B=2]

PAR LI1ST],
PAR LISTE,
PAR LISTS,
PAR LIST13

PAR LLIST2,
PAR LISTG,
PAR LIsT10,

238

PAR LIST3,
PAR LIST7,
PAR

LisTil,

ADDRESS FIRST APD
ADDRESS CURRENT APD

N
F 3 N

TYPE, FUTURE = 0

LAST SYMBCL = OPEN ?
PL1S

TYPE
ACDRESS CURRENT APD
> ADDRESS LAST APD ?
PL12

APD

ADDRESS NEXT APD
:CRMAL ?

F

F = NEXT FORMAL
SIMPLE

IDENTIFIER
IQENTIFIER ?

F SUBSCRIPTED ?
TYPE
NCNSUBSCRIPTED 7
PLA

F

F

F PROC ?
TYPE
NCNPRCC ?
PL2

F

F
FUNCTION 7

TYPE
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SUBC (:INON FCT) " NCNFUACTICN ?
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* TRANSLATOR PROCEDURES NR, 12 CONTINUED

. Y, A = 350 v opL3
PAR L 1ST2: Y, SUBC (:ERRORM)
A = M[{B=3] "R

SUBC (ICHCK Tp)
GOTO (:PAR L1ST11)

PAR LIST3: SUBC (:SIMPLEL) " F SIMPLEL 7
N, GOuTO (:PAR LIST11)
S = M[B=2] " TVPE
SUBC (:NON SMPL) " NCNSINPLE ?2
Y, A = 351 " PL4
GOTO (:PAR LIST2)
PAR L1ST4; SUBC (:SUBSCR) “ F SUBSCRIPTED ?
N, SUBC (:PROC) * v PROC ?
Y, A 2 552 " PLS
Y, SUBC (:ERRORM)
SUBC (1ASS TO) “ ASSIGNED TO F ?
Ys A = M[B=5] " ADDRESS CURRENT APD
Yo A = MA[=1] " APD
Y, SUBC (:NON ASBL) " NCNASSIGNABLE ?
Y, A = 353 " PLE
Y, SUBC (:ERRORM)
SUBC (:ARMETIC) " F AR!THMETIC ?
N, GOTO (:PAR LIST5)
A = 354 "oPLY
S = M[B=2) " TYPE
Uy § 's' = 3, 2 “ BC v ST ?
No S - 6, 2 " v DES ?
GOTO. (1PAR L1ST10)
PAR L1ST5: SUBC (:BOOLEAN) " F BCOLEAN ?
Ny GOTO (:PAR L'ST7)
A = 355 " PLS
S = - M[B-2] " TYPE
U, S + 2, 2 " Bc 7
PAR LISTH: Ns § 's' 5, 7 “ v NONCES v UN ?

N, SUBC (:ERRORM)
GOTO (:!PAR L!STi1)

PAR LIST7: SUBC (!STRING) " F STRING 7
N, GOTO (:PAR L!ST8)
a = 35§ " PLY
S = = M[B-2] v TYPE
Us § * 3, Z 8T ?
} GOTO (:PAR LISTH)
PAR LISTS: SUBC (:DESINAL) " F DESIGNATICNAL ?
N, GOTO (:PAR LISTO)
A = 357 v oPLLD
S = = M[B=2] W TYPE
Uy S + 6, P " BC v 8T v AR v NONDES 1?7
GOTO (:PAR LI1STLD)
PAR LISTO: SUBC (:ARBOST) " F ARBCST ?
Y; § = M[B=2]) " TYPE
Y, § = 6 2 " DES 7
vy, A = 358 T B
PAR L1ST10: Y, SUBC (:{ERRORM)
PAR LIST11: S = LAST SYMBOL
U, 8§ = 87, 2z " LAST SYMBGL = COMMA ?
Y, GOTO (:PAR L!STQ)
Us S = 99, Z " LAST SYMBGCL = CLOSE ?

N, A = 361 " PL1Y
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Ny GOTQ (IPAR L15T12)
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* TRANSLATOR PRCCEDURES NR, 12/13

SUBC (INXT SBL)

S = M[B=5] " ADDRESS CURRENT APD =
Uy S = IMC=6], Z " = ADDRESS LAST APD + { ?
N, A = 360 " PLL3
PAR LIST12: N, SUBC (:ERRORM)
A = M[Bel], 2 " FUTURE = 0 ?
N, SUBC (:SUBSTT)
S = M[B=4] "N
SUBC (:PR CALLL5)) * MACROZ (DOS/ISUBJ/SUBJ, N)
S = M[B=6] " ADDRESS FIRST APD
PAR LIST13:  M{B=2] = S " ACDRESS NEXT APD
Uy S = M[B=5], Z " = ADDRESS CURRENT APD ?
Y, S = M[B=4] Y

Yy B =2 M[B=§)
Y, GOTOR (MC[=11])
A = -MS
§ =2 =A " PARAMETER INTC s
U, At#?' D18, Z
N, RUA(20)
Ny A + 6, 2
N A+ 1, Z
Ny A + 6, 2
SuUBC(:MACRQOJ)

S = M[B=2] " ADDRESS NEXT APD
$ + 1
GOTO(:PAR LISTL3) " 439 INSTRUCTICNS

TEND' PAR LIST

ACT PAR;: tBEGIN' ACT PARp, ACT PaRi, ACT PaAR2, ACT PARJ, ACT PaR4,
ACT PARS, ACT PAR6, ACT PAR7, ACT PARB., ACT PAR9,
ACT PAR10, ACT PAR11, ACT PAR12, ACT PAR13,
ACT PAR14, ACT PAR1B, ACT PAR1é

SUBC (:O0RD CNT)
A = M[{B=2), Z
Yo S * i
MC == S " BEG!N ADDRESS
S 3 LETTER LAST SYMBOL, 2
Ns GOTO (:1ACT PARSB)
SUBC (:1IDF)

* FUTURE = 0 ?

MC = 8 noN

A = LAST SYMBOL
U, A = 87, 2 “ LAST SYMBOL 3 COMMA 7
Ny, A = 99, Z " « | AST SYMBOL = CLOSE ?
N, GOTO (3ACT PARZ2)

SUBC (:PROC) " PROC 7
N, GOTO (2ACT PARD)

SUBC (:FORMAL) " FCRMAL 7
Y, GOTO (:ACT PARQ)

S = M[B=4), Z " FUTURE s 0 ?
Yy: A = 102
Y, SUBC (:MACRO2) " MACROZ (Jy, FUTURE)
Y, M(B=4] = S " FUTURE

Az 36

SUBC (:MACRO) " MACRO (TFD)

S = M(B-l] uoN

SUBC (%N ,IBR) "IN LIBRARY 7
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Y, A = 105 " MACROZ (1Juls, N)
N, A = 103 " MACROZ (Jul, N)
SUBC (:MACRO2)
GOTO (:ACT PARL)
ACT PAR(Q: SUBC (:DYNAM!IC) " DYNAMIC ?
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" TRANSLATOR PRCCEDURES NR.

ACT PARL:

ACT PARZ:

Yo

N,
Yo

Y

Us
Yo
N

1

SuUBC (:ADDRSS)

A ¢+ D18

M[{B=2] & A

S 3 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 AST SYMBOL
A = 87:2

A = 99, 2
GOTO (:ACT PAR3)
SUBC (:DESINAL)
GOTO (:ACT PARJI)
SUBC (3SUNKNOWN)
A = 37

SUBC (:MACRO)

A = 127

§ =2 = DIMENSION
LUs (1)

SUBC. (¢MACRO2)
SUBC (:!ORD CNT)
MC 8 8§

S z M[B=2]

SUBC (:BOOLEAN)
SUBC (IBTRING)

JUMP (3)

SUBC (:FORMAL)
A= 16

A 'st 3

A % 16

LUA (20)
M[{B=1] + A
suBe (SARMET!IC)
A = 4

SUBC (:INTEGER)
M{B=2] = A

A = 108

§ = = M{B=J)
SUBC (:IMACRO2)
A 3 M{B=l])

RUA (20)

A - 32, 2

A = 44

A+ 24

SUBC (:MACROD)
A = 38 .
SUBC (3:MACRO)
A 3 108

§ 38 - M[B=3]
SUBC (3MACRO2)
A =z 39

SUBC (IMACRO)

244

43 CONTINUED

APD

SIMPLE

IDENTIFIER = TRUE

N
SUBSCRIRTED ?

LAST SYMBCOL 3 COMMA ?
v LAST SYWVBOL = CLOSE ?

DESIGNATICNAL ?
UNKNOWN ?

MACRO (SAS)

MACROZ (EXI1TSV, =« 2 # DIMENSION)

N
BCOLEAN 7
¥ §TRING ?

FCRMAL 17

TYPE

APD

AR THMETIC ?

AR

ISOLATE TYPE BITS
TYPE

BEGIN ADDRESS
MACROZ (SUBJ,
APD

- BEGIN ADDRESS)

MACRO (TASR/TASI/TASB/TASST/TASU)
MACRO (DECS)

BEGIN ADDRESS

MACRO2 (SyBJ, - BEGIN ADDRESS)

MACRO (FAD)
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1

" TRANSLATOR PROCEDURES NR. 13/14

ACT PARJ:

ACT PAR4;

ACT PARS:

ACT PARS:
ACT PAR7:

ACT PARS:

ACT PAR9:

ACT PARLQ:

Y,

U,
N,

N,

U,
No
Y

S MC[=-1] "
G MCl=1; "
GOTOR (MC([=1])

SUBC (:SUBSCR) "
sSUBC (:EVALON)

SUBC (:EXP RST)

M{B=1] = A "
A = 45

SUBC (:MACROD) "
S = MC([=1] "
L] s

+ IMASK

a  MA

+ MCl=1] "
T

i on

1 1)
OR (MC[=11)
= DIGIT LAST SYMBOL,
GOTO (:ACT PARB)
SUBC (3UNS NUM)
S = LAST SYMBOL

A
A
A
A
F
GO
S

s P 87' z i
S - 99, Z "
GOTO (:ACT PAR7)

SUBC (:IN NM LST) "
GOTO (:ACT PAR7)

SUBC (:NUM DSCR)

S a 4 "
G = MC[=1] "
GOTOR (MC[=1])

B + 1 "
sSuUBC (:START 18R)

SUBC (:8 EXPI30])

GOTO (:ACT PARS4)

S = LAST SYMBOL

S =~ 64, 2 "
GOTO (:ACT PAR1O)

SUBC (INXT 8BL)

S = DIGIT LAST SYMBOL,
GUTO (:ACT PARG)

SUBC (:UNS NUM)

S = LAST SYMBOL

$ - 87, Z "
S - 99, Z "
GOTO (3ACT PARG)

GOTO (:ACT FAR7Y)

B & 1 "
SUBC (:START (SR)

SyUBC (:AR 8L EXP)

GOTO (:ACT PAR4)

S - 65, Z "
GOTO (:ACT PAR14)

SUBE (:INXT SBL)

S = DIGIT LAST SYMBOL,
GOTO (:ACT PARL3)

SUBC (:UNS NUM)

S = LAST SYMBOL
§ = 87) Zz "
S = 990 Z "

TYPE

SIMPLE (DENTIFER FaLSE

i

SUBSCRIPTED ?

TYPE

MACRO (EXITIS)
TYPE

BEGIN ADDRESS
SIMPLE IRENTIFER = FALSE

Z

LAST SYMBOL B COMMA ?

v LAST SYMBOL = CLOSE 2%
IN NAFE LIST ?

TYPE = AR

SIMPLE IDENTIFIER = FALSE

RESERVE WORD FOR TYPE

LAST SYMBCL = pPLUS ?

LAST SYMBCL = COMMA ?
~» LAST SYMBOL 3 CLOSE ?

RESERVE WORD FOR TYPE

LAST SYMBOL = MINUS 7

LAST SYMBOL =2 COMMA 7
v LAST SYMBOL = CLOSE %

246
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Y, § =2 SMALL, Z " A SMALL ?
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" TRANSLATOR PRCCEDURES NR,

ACT PAR11:

ACT PAR12:
ACT PAR13:

ACT PAR14:

ACT PARLSB:

ACT PAR16:

START ISR}

NUM DSCR:

N,

Us
U,
Y

N,
Ny

Ys
Y
Y

Yo

GOTO (:ACT PARLL)
A=z 13
LUaA (20)

14 CONTINUED

A + VALUE OF CONSTANTI(1]

GOTO (:ACT PAR6I[11])

B8 + i

SUBG (:START (8R)
suUBC (AR CS8T)
SUBGC (I!NXT PRIM)
SUBC (:NXT FCTR)
A = 1

SUBC (:MACRO)
SUBC (:RST OF ABE)
GOTO (:ACT PAR4)
8 + 1

SUBC (:START iSR)
SuBC (:TERM)

GOTO (:ACT PAR12)
S « 115, p

5 had 1171 E

GOTQ (:ACT PAR1S)
MC = S

SUBC (:NXT 8BL)

S =~ 87, 2

S - 99: z

GOTO (3ACT PARLS)
A = 6

LUA (20)
A+ MC{=1]
A = 116
S = 2
G = ME[=1]

GOTOR (MC(=1))
SUBC (:START ISR)
A = 89

S = Mmla=1)

SUBC (:MACROZ2)
SuB (:RST OF BE)
A = 2

GOTO (:ACT PAR4)
B + i

SUBC (!START
SUBC (:!EXP)
GOTO (:ACT PAR4)

ISR)

TEND' ACT RAR

S M[B=5], 2
A 102

SUBC (:MACRO2)
M{B=5] = S

A= 35

GOTO (:MACRO)

08

s SMALL, 2
7

S
A =
JuMe (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 7

N
TYPE & BO
SIMPLE IDENTIFIER = FALSE

MACROZ (TBC, N)
TYPE & B0

RESERVE WORD FOR TYPE

191 INSTRUCTICNS

FUTURE 2 0§ ?

MACROZ (Jy, FUTURE)
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

Us

Yo
Yo

Yo

$ = REAL NUMBER, Z
A = 5

A = 4, 2

Lua (20)

249

REAL NUMBER ?

(CONDITION NO)

A + VALUE OF CONSTANTI[1}

A + ADRs OF CsT
GOTOR (MC[=1])

MC = 8

A a i}

MC = A

S = LAST SYMBOL

S - %8, 2

JUMP (11)

SUBC (INXT SBL)
SUBC (:AR|THEXP)

A = i

M[B=1) ¢« A

S =2 LAST SYMBOL

§ = 871 Z

A = 0

SUBC (:MACRO)

GOTO (:PRCS OP[6])
A = 361

SUBC (:REQ CLOSE([1l])
S z M[{B=2}

SUBC (:LST LTH)

A - MC['l]p Z

A = 363

SUBC (:ERRORM)
A = MS{«2]

GOTO (:MCR RET)
RUA (20)

A~ 14, .p

A - 15, E

A 's* 15

A = 3, P

GOTO (MC{=11])

A 2 LNC

A = LAST LNC, 2
A 3 = YWANTED, P
GOTOR (MC[=1])
MC = 8

$ = LNC

LAST LNC = 8

A z 147

Go0To (tMCR RET)

S = i
JUMp (1)

10 INSTRUCTIONS

N
CCUNT = 0

LAST SYMBCL = OPEN ?

COUNT ® COUNT + 1

LAST SYMBOL * COMMA 7

MACRO (STACK)

REQUIRE CLOSE AS LAST SYMBOL
N

LIST LENGTH 3 COUNT ?

MACRO (OPERATOR MAGRO (N))
24 INSTRUCTIONS

RANK

RANK ¢ 15 ?

~ RANK = RANK 3 16 & 16 > 3 7

6 INSTRUCTIQNS

LNC = LAST LLNC 2
v = YANTED ?

LAST LNC :a LNC

MACROZ (LNC, LNC)
© INSTRUCT I gNS

IFSTATEMENT FORBIDDEN 5 FALSE
2 INSTRUCTIONS
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" TRANSLATOR PROCEDURES NR.

UNC STAT:

STAT:

STAT[6]:

GOTC STAT:

1

Ny

Yo
Yo

N»
Ny
Yo

Ny

Uy
Ys

Ny

Mo
N,

15 CONTINUED

s= 0 "
IFSTAT FRB = S "

$ = LINE COUNTER

LNC = S "
S = LETTER LAST SYMBOL,
JUMP (10}

suBC (:1DF)

SUBC (!DESINAL) "
SUBC (:.L.AB DEC)

GOTO (:STAT)

SUBC (:L INE)

SUBC (:SUBSCR) "
A 3 LAST SYMBOL

A = 92' Z ]
GOTO (:ASN STAT)

GOTO (:PR STAT)

S = DIGIT LAST SYMBOL,
JUMP (6) .

SUBC (:UNS NUM)

SUBC (1IN NM LST) "

§ = INT LAB
GOTO (:STATI6])
A = 364

GOTO (:{ERRORM)
suBc (:LINE)

S = LAST SYMBOL

€S w 81‘ Y4 1
GOTO (:60TQ STAT)

§ = 104) Z *
JuMp (5)

SUBC (INXT 88L)

SUBC (:DECL LS) "
SUBC (:!BLOCK)

SUBC (:CMP TL)

GOTO (:NXT SBL)

S -~ 94, 2 "
JUMP (4)

s = IFSTAT FRB, 7 "
A = 365

‘SUBC (:ERRORM)

GOTO (:1F STAT)

s - 82, Z o
SUBEC (!FOR STAT)

S = LAST SYM3OL ,
S = 96; Z "
GOTQR (MC[=11)

A s 366

GOTO (SERRORM) "

SUBC (SMXT SBL)

S = LETTER LAST SYMBOL,
suBe (IDES EXP)

JUumMp (6)

suBc (3 1DF)

sSyUBC (:SUBS VAR)

SUBC (:L0C LAB) "

IFSTATEMENT FCRBIDDEN s TRUE

2 INSTRUCTIONS

LINE COUNTER

DESIGNATIONAL ?

SUBSCRIPTED ?

v LAST SYMBOL = COLONEQUAL ?

IN NAME LIST ?

LAST 3¥YMBCOL =2 GOTO ?

LAST SYMBOL = BEGIN ?

DECLARATOR LAST SYMBOL ?

LAST SYMBOL = IF 7

IFSTATEMENT FCRBIDDEN 2

LAST SYMBCL = FOR ?

LAST SYMBOL = ESE ?

46 INSTRUCTIONS

z

LCCAL LABEL ?

250
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" TRANSLATOR

CMP TL3CM
CMP TL3M|
cMP TL3S
cHMp TL:

IF 8TAT:

FOR STAT:

1

PROCEDURES NR,

Y
Y
N,
Ny

15716

SUBC (!TEST FC)
A =2 102

SUBC (:DS NAME)
A= 74

GOTQ (:MACRO)

A = 802
SUBC(sERRORM)

SUBC (¢STATMNT)
§ = LAST SYMBOL

'S = 91, 2

SUBC (INXT SBL)
GOTO (:CMP TL)
S -~ 105, 2z
GOTOR (MC([=11])
A a 367

SUBC (!ERRORM)
A 3 ISTATMNT
SUBC
GOTO (:CMP TL[1))

SUBC (:IFCLAUSE)
MC &2 8

SUBC (INXT SBL)
A = 368

SUBC (:ERRORM)

S = LINE COUNTER
MC & 8

SUBC (IUNC STAT)
S = MC[=1)

LAST LNC = §
SUBC ($IFUTURE)

S 2 LINE COUNTER
MC = 8§

SUBC ({STATMNT)
S 18 MClwi)

LAST LNC = 8

Az MC[wl)

GOTO (:SUBSTT)

G a LINE COYUNTER

MC = F
$ = 0
L0 s 8

SUBC (INXT S38L)
SUBC (!FOR LST)
A 3 102

S = 0

SUBC (I1MACRO2)
M[{B=2] 8 8

A = L0, 2

SUBC (:SUBSTT)
S 3 LAST sYMBOL
S = 861 ¥4

SUBC (INXT 8BL)
A z 369

SUBC (:ERRORM)
A = 8192

n

MACROZ (JU, N)

MACRO (JuUa)
12 INSTRUCTIONS

LAST SYMBOL 3 SEMICOLGN ?

LAST sYMBOL 3 END 7

(:SKIP RST OF 8TAT)

14 INSTRUCT|ONS

FUTUREL

SAVE L INE COUNTER

251

LAST LNC s SAVED LINE COUNTER

SAVE | INE COUNTER

LAST LNC 3 SAVED LINE COUNTER

FUTUREL OR FUTURE2

18 INSTRUCTIONS

SAVE LINE COUNTER

LO = @

FUTURE = ¢
MACROZ (JU,
FUTURE

LAST SYMBOL = DO ?

FUTURE)
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" TRANSLATOR PROCEDURES NR,

STORE PR:

STORE MCR:

TAKE MCR:

1

Uy
N»
N,

N,
Yo

Ny

Y
Ny

Ny

SUBC (:INCR STS)
A = 1

FOR CNT ¢ A "
SUBC (:STATMNT)

A = - 8492

SUBC (:INCR STS)
A = 1

FOR CNT = A "
S 2 MC[=11

S = LNC, Z *
LNC = 8 "
SUBC (:LINE1L)
SUBC (:STATUS)

A = 104

SUBC (:MACRO2)
A = mCl=1) "
GOTO (:suBsTT) "

S 3 CNTLD VAR "
suUBe (:SUBSCR) *
A = 108

5=“L2 H
60TO (:MACRO2)
SUBC (:FORMAL)
GOTOR (MC[=1])

A = 100 "
GOTO (:MACROZ2) "

S = CNTLD VAR "

SUBC (:SUBSCR) "
JuMP (8)

SUBC (!FORMAL) "

A = 34 "
A teY 1

A & 29 it
SUBC (3IMACRO)

A = 110

S = 2

GOTO (:MACROZ2) *
SUBC (:FORMAL) "
A s 101 "
A T 4 ‘

A+ 94 "
GOTO (:MACRODZ2)

S = CNTLD VAR "
SUBC (:SUBSCR) "
GOTO (3AR NAME)

A = 3108

S 7 = L1 "
GOTO (:MACROZ2) "

252

16 CONT!NUED

FCRCOULNT 3 FORCOUNT 4+ ¢

FCRCOLNT 3 FORCOUNT = 1

LNC = SAYED LINE COUNTER ?
ELSE LNC 3 SAVED L INE COUNTER

MACROZ (1Ju, STATUS)
FUTURE
35 INSTRUCTIONS

CCNTRCLLED VAR ABLE
SUBSCRIPTED ?

MACROZ (8SUBY, - L2) -
FCRMAL 7

MACROZ (DOS2, CONTROLLED VARIABLE)
9 INSTRUCTIQNS

CCNTRCLLED VAR ABLE
SUBSCRIPTED ?

FCRMAL 7
MACRO (STFSU)

MACRO (STSR/STS1)

MACROE (DECB, 2)
FORMAL ?
MACROZ (DOS3s CONTROLLED VARIABLE)

MACROZ (STR/ST!, CONTROLLED VAR!ABLE)
16 INSTRUCTIONS

CCNTRECLLED VAR|ABLE
SUBSCRIPTED ?

MACROZ (8UBJ, = L1)
6 INSTRUCTIONS
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1

" TRANSLATOR PROCEDURES NR, 17

FOR LST:

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 (:10F)
CNTLD VAR a3 S "
SUBC (INON AR)
A = 370
SUBC (:ERRORM)
suBeC (:iSUBSCR) "
GOTO (:FOR LSTO)
A = 102

0

s - "
SUBC (:iMACRO2) "
L 3 = s 11

SUBC (1ORD CNT)
.4 = 3 1}
S = CNTLD VAR "
SuBc (:ADR DSCR)
A= 127

S 3 « DIMENSION
LUS (1)

S + 1

SuUBC (!MACRO2) »
SUBC (:ORD CNT)
L1 3 s n
A = 108

$ = = L4

SUBGC (:MACROZ2)
S = CNTLD VAR "
SUBC (:FORMAL) *
A Y 49 #
A e §

A+ 47 "
SUBC (iIMACRO)
SUBC (:ORD CNT)
L2 & S ' "
A 3 108

§ 2 = L4

SUBC (:IMACRO2) ¢
Az 46

SUBC (!MACRO) "
A=z L3I

SUBC (:18UBSTT)
Jyukp (3)

SuUBC (SFUNCTN) "
A = 371

SuUBC (:ERRORM)

§ = LAST SYMBOL
S = 92; Z "
A = 372

SUBC (:ERRORM)
SUBC (3O0RD CNT)

L3 = ] L]
A= 87
S = 0

SUBC (i1MACROZ2) "

CCNTRCLLED VAR|ABLE
NCNAR | THMETIC 2

CCNTRCLLED VAR|ABLE

L3 =0

MACROZ (Ju, L3)

L3

L4 = CRDER COUNTER

CCNTRCLLED VARIABLE

MACROZ (EXi1TSV, 1 =

1 = CRDER COUNTER

MACROZ (SUBJ, =~ L4)
CONTRCLLED VAR ABLE
FCRMAL ?

MACRO (TSCVY)

MACRO (TRSCVY/TI8CV)

L2 = GRDER COUNTER

MACROZ (SUBY,; - L4)

MACRO (FADCV)

FUNCTION 7

FOR LST2,

253

FOR (873,

SUBSCRIPTED ?

2 » DIMENS|ON)

LAST SYMBOL = COLONEQUAL ?

L3 = CRDER COUNTER

MACROZ (TS$i1C, 0)

FOR LS5T4
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SUBC (:STATUS)
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" TRANSLATOR PRCCEDURES NR.

A= 9§
SUBC
SUBC (:ORD CN
L4 = S
SUBC (:!STORE
SuUBC
SUBC
S =
U, s - 87, z
N, § =

(AR THE

(tMACRO2

17 CONTINUED

)
T)

PR)

( INXT SBL)

XP)

LAST SYMBOL

6, Z
N, GOTO (:FOR LST2)

SUBC (:STORE
A = 102
$ = L0
SuUBC
L) = 8
Az .3
sugce
GOTO (:FOR LS
’ S « 1)2
N, GQTO (:POR LS
SUBC (:STORE
SUBC
SUBC (:BOOLEX
A = 107
S = L0
SUBC (:!MACRO?2
L0 = §
A = L3 ¢
S = L4
SUBC (is5UBST2
GOTO (:FOR LS
S - 25, 2z
N.A=374
N, SUBC (:ERRORM

FOR LST2:

FOR LSTJ:

MCR)

(:MACRO2)

(:SUBSTT)

T4)

T3)
MCR)

(INXT SBL)

P)

)

)
T4

)

Ny, GOTO (:FOR LST4)

A = 102
SUBC (IMACRO2
L5 = 8

)

SUBC (:ORD CNT)

.4 8 8§
CMPLTD = « §

SUBC (INXT SBL)

SUBC (:ARITHE

XP)

SUBC (:ORD CNT)

S = L4
s- 1’P
N, 8§ = CMPLTD, P
CMPL, 8T = §
vy, A = B0
Y, SUBC (:IMACRO)
A=z 3
sSuBC (:8UBSTT
SuUBsc
sysc
A = 0
SUBC (3MACRO)
S = CMPL ST,

)

(:STORE PR)
(:TAKE MCR)

]

"

255

MACRQOZ (SST!, STATUS)

L4 = CRDER COUNTER

LAST SYMBCL 3 COMMA 7
v LAST SYMBOL = DO ?

MACROZ (Juy,
L0

L0)

LAST SYMBCL = wHILE ?

MACROZ (YCOJU, L0)
Lo '

LAST SYMBCL = STEP ?

MACROZ (Ju, L5)
L5
L4 = CRDER COUNTER

CCMPLICATED ® FALSE

ORDER COUNTER > L4 + ¢ 7
v CCMPLICATED ?
CCHPLEX STEP ELEMENT

MACRO (EX|T)

MACRO (8TACK)
CCHMPLEX STEP ELEMENT %
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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
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TRANSLATOR PROCEDURES NR,

$W CECO:

SV

sV

SV

sV

SW

sV

DEC1:

DEC2:

DEC2[3):

CEC3:

CEC4:

CEC5:

N,

Y

N,

Y

Yo

N
N,

U,
Y,
Y

U,

U,
Y

1

IN SW DEC = S
SUBC (I!NXT SBL)

$ 3 LETTER LAST sYMaoL,

GOTO (:SW DEC3)
SuyBC (:1DF)
SuBC (:NON DES)
A = 376

SUBC (:ERRORM)
SUBC (3SUBSCR)
GOTO (:SW DEC2)
MC & §.

SUBC (IORD CNT)

S + SWORDO

A = MC[=1]

MC = 8

S = A

s5uUBC (:SUBS VAR)
A = 80

SUBC (IMACRO)
GOTO (:8¥W DECH)
SUBGC (:FORMAL)
A = SWORD1

JUMP (3)

SUBC (!DYNAMIC)
A = SWORD2

A + FUNC DIT

MC = A

SUBC (!ADDRSS)
MiB=1) + A
GOTO (:8SW DECS)

L

S =2 DIGIT LAST SvyMBOL,

GOTO (iSW DEC4)
SUBC (:1UNS Num)

SUBC (!IN NM LST)

A s 377
SUBC (SERRORM)
S = INT LaAB

GOTO (:SW DEC2(31}])

SUBC (3ORD CNT)
S + SWORDO

MC = §

SUBC (:DES EXP)
GOTO (:SW DECL)
S = SW LST

S + NBR OF SwW £
B = SpP

A = 378

SUBC (:ERRORM)
S s LAST SYMBOL

s - 87, 2
GOTO (:SW DECO)
S = SW LST

IN SWw DEC 5 S

S + NBR OF SW E
S =~ B' P

A = 379

SUBC (:ERRORM)
S = 8y 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

IGNATIONAL ?

IPTED ?

(EXIT)

?

c?

E LIST ?

R LaBEL

L1ST CCUNT >
NUMBER CF SWITCH ELEMENTS ?

YMBCL = COMMA ?

TCH DECLARATION = FALSE

W!I8T 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 Sw E

SUBC (:IMACRO2) "
s= 1 1]
PLUSS (IN SW DEC) "

Uy S = B, P "

Y, B = SW LST

¥, GOTOR (MC{~11)

A 3 MS{=1]
S = A J
RUA(21)

U, A + 16, 2

N;A"6;z
SUBC({ !MAGROJ)

GOTO (:SW DECE)

SWORDO: GOTO (:M{01])

SWORD1: DOS (MO{=2561])

SWORD2: A = M0} " 90

MACROZ (CCDE,

NUMBER OF SWITCH ELEMENTS)
Mol ‘
SwITCH LIST COUNT ?

SW CECH!
M >

PARAMETER INTC s

INSTRUCTIONS

'END' SW DEC

ARR DEC: S = LINE CQUNTER
LNC = S "
SUBC (:!LINE)
SUBC (INXT S8L)
sSuBC (:1DF)
MC = 8§ " N
S = 1
MC = S "
ARR DEC[8]: S = LAST SymBOL
U)s"‘ 8702 "
¥, SUBC (!NXT SBL)
Ys SUBC (:1DF)
Yy S = 1
Y, M{B=1]) » 8 "
¥, GOTO (:ARR DEC(8])
S = 100, 2Z "
Y, IN AR DEC = § "
Y; SUBC (¢BND PR LST)
A = 382
Y, IN AR DEC =z A "
Ny SuBC (:ERRORM)
Az 122
s = Me({=~1] " CCUNT
SUBC (3IMACRG?2) " MACROZ (TNA,
S = M[B~1] " N
SUBC (ILST LTH)
S = A
A = 121
SUBC (:MACR02) "
A s 123
S = MC[=1) "

LNC = LINE COUNTER

CCUNT ® 1

LAST SYMBCL = COMMA ?

CCUNT =2 COQUNT + }J

LAST SYMBOL =2 sy8 ?
iN ARRAY DECLARATION m TRUE

IN ARRAY DECLARATION = FALSE

COUNT)

.

MACROZ (TpA, DIMENSION)

U,

SUBC (:MACRD2)
A = ARR DEC MCR
A+ 68

suUBC (IMACRO)

S = LAST SYMBOL
S = 87, Z

N
MACROZ (TAA, N)

MACRO (ARR DECLA MACRO)

LAST SYMBCL = COMMA ?
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Y, GOTO (!ARR DEC)
GOTOR (MC[=11) " 3G INSTRUCTIONS
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" TRANSLATOR PROCEDURES NR, 19

B8ND PR LST:

PR DEC!

PR DECOS

Ys
Y

Y

SUBC (:INXT SBL)
SUBC (:AR!ITHEXP)
A = 0

SUBC (:MACRD)

S = LAST SyYMBOL
§ = 9002
SUBC (INXT S8L)
SUBC (:ARITHEXP)

A = 0
SUBC (:MACRO)
A =z 383

SUBC (iERRORM)
S = LAST SYMBOL

S = 8712
GOTO (:BND PR LST)
A = 384

GO0TQ (:REQ BUS)
fBEGIN' PR DECO,
PR DEC4,

SUBC (INXT 8BL)
Sysc (:1DF)

MC = S

SUBC (:SKP PR L1I)
SUBC (:SKP VA L1i)
SUBC (:SKp 8P L)
S = M[{B=1)

SUBC (:iN LIBR)
SUBC (:MRK POS)

S = M[B=1]

SUBC (!IN cCODE)

B =
GQOTO
SUBC
SuBC

1

(:TRL €CD)
(tFUNCTN)
(:SET IN DEC)
SUBC (:ENTR BLK)
SUBC (:DISP LVL)
A =z 114

SUBC (:MACRO2)
SUBC (:TP QF DSP)
A = 115

SUBC (:MACRO2)

S = M[B=l)

SUBC (:LST L.TH)
COUNT s A

GOTO (:PR DECI)
SUBC (INXT F 1)
MC = S

SUBC (1IN VvA L)
GOTO (:PR DEC1)
suB¢ (:SUBSCR)
A= 58

GOTO (:PR DEC2)
suBC (:DESINAL)
A = 87

A + 53

GOTO (:PR DEC2)

DEC1,
DECS,

262

MACRO (STACK)

LAST SYMBCL = COLON ?

MACRO (STACK)

LAST sYMBCOL = COMMA ?

REQUIRE BuS AS LAST SYMBOL
17 INSTRUCT!ONS

PR DECZ,
PR DEC6

PR DECS3,

N
N LI BRARY ?

N
IN COCE ?

FUNCTION ?

MACROZ (DPTR, DISPLAY LEVEL)

MACROZ (INCRB, TOP OF DISPLAY)
N
F = NEXT FORMAL IDENTIFIER

IN VALUE LIST 2

SUBSCRIPTED 7
MACRO (CEN)

DESIGNATIONAL ?
MACRO (CLV)
MACRO (CRy/CIV/CBY/CSTY)
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" TRANSLATOR

PR CEC1:

PR DEC2:

PR DEC3:

PR DEC4:

PR DECS:

PR DECOH:

Y
Ny

Y

Y

PROCEDURES NR, 19 CONTINUED

SUBC (:ASS TO)

A=z &9

A = B8

SUBC (IMACRO)
S 8 MClmi)

REPE (:PR DECO)
SUBC (:DIsP LVL)
A 3 1416

SUBC (3IMACRO2)
SUBC (:L.Q¢ SPC)
A = 1417

SUBC (:MACRO2)
SUBC (ILAB LST)
S = M[(B=1)

SUBC (:LST .LTH)
COUNT =3 A

GOTO (:PR DECS)
SUBC (:NXT F 1)
SUBC (:IN VA LI)
SUBC (:8UBSCR)
GOTO (:PR DECS)
M = 8

SUBC (! INTEGER)
A = 123

SUBC (IMACRQ2)

A = 61

A a 60

SUBG (:MACRO)

S =2 MCl=1]

REPE (:PR DEC4)
LAST LNC = = §

S = MiB=1)

F = 1458

SUBC (:SAVE LNC)
S = LAST SYMBOL
S = 104, 2

SUBC (ISTATMNT)
JUMP (5)

SUBC (INXT 8SBL)
SUBC (:DECL LS)
SUBC (:IDEC LST)
SUBC (:CMP TL)
SUBC (INXT 8BL)
§ = M{B~1)
SUBG: (:NON FCT)
GOTO (:PR DECS)
suUBC (sSET
SUBC (:L0C POS)
SUBC (:ARMETIC)
SUBC (:AR NAME)
GOTO (:PR DECS)
SUBC (:BOOLEAN)
SUBC (1Bl NAME)
SUBC (:8T NAME)
A s 70

SUBC (:MACROD)

S = MC[-i]

F = 146

IN BEC)

L

263

ASSIGNED TO F ?
MACRO (CLPN)
MACRO (CEN)

F

MACROZ (TDL, DISPLAY LEVEL)

MACROZ (ENTRPB, LOCAL SPACE)

N

F a NEXT FORMAL
IN VALUE LIST ?
~ SUBSCRIPTED 2

IDENTIFIER

F
INTEGER 7

MACRO2 (Taa, F)

MACRO (TIAV)
MACRO (TAV)

F

MAKE LAST LNC % LINE COUNTER
N

MACRQZ (&LNCs N)

LAST SYMBOL = BEGIN 7
DECLARATOR LAST SYMBOL %

N
NONFUNCTION 2

ARITHMET LE 2

BOOLEAN ?

MACRO (L08)
N
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SUBC (:SAVE LNC) " MACROZ (RLNC,» N)
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" TRANSLATOR PROCEDURES NR 19/20

SUBC(IUSE CST)
Yy, A s 72
N, A = 71
SUBC (i{MACRO)
GOTO ({EXIT BLK)
*END' PR DEC
SAVE LNC: A = WANTED, P
Y, SUBC (:tFUNCTN)
N, GOTOR (MC[=11)
A = ]
§ =~ 2
GOTQ (!MACRO2)

BLOCK! SUBC (:ENTR BLK)
SUBC (:DISP LVL)
A = 112
SUBC (:IMACRO2)
SUBC (:LOC SPC)
A = 113
SUBC (:1MACRDO2)
SuUBC (:LAB LST)
S 3 BASE
SUBC(MS[2])
SUBC (:CMP TL)
SuUBC (!USE CsT)
SUBC (:DISP LVL)
Y, A = 126
N, A =2 125
SUBC (3MACRO2)
GOTO ((EXIT BLK)
DEC LST3CMB: S = :BASEQ
BASE = S

SUBC(:DEC LST)
S = LAST sSYMBOL
S - 105, 2

A = BO3
SUBC(sERRORM)
GOTQR(MC[~11)

N,
Ny

DEC
DEC

LST3:
LST: 'BEGIN? DEC LSTO,
F = 0
MC = F
LSTQ: S = CMODE
S '#'» 8, 2
SUBC(: INSPECT DECL)
S = TP DEC LS, 2
SUBC (:8KP TP DEC)
GOTO (:DEC LST2)
S = ARR DEC LS, 2Z
GOTO (:DEC LST1)
A s M[B=11, Z
M{B=1) & S
SUBC (:SUBSTT)
A = i

DEC

265

USE OF COUNTER STACK 7
MACRO (EXITRC)
MACRO (EX{TR)
101 'ASTRUCTICHS

WANTEE ?
A FUNCTION ?

LCCAL POS|TION
6 INSTRUCTIONS

MACROZ (TBL, DISPLAY LEVEL)

MACROZ (ENTRB, LOCAL SPACE)

SuUBC(:DEC LST3) OR
SUBC(:DEC LSTICME)

JUSE OF COUNTER STACK %

MACROZ (EX!1TC, DISPLAY LEVEL)
MACROZ (EX1TB, DISPLAY LEVEL)
21 INSTRUGCTIONS

TH1S PART TC BE CARRIEpD OUT
ONLY CNCE FOR THE WHOLE PROGRAM

“) LAST SYMBOL = END?

M)

"

DEC LST1,

M)

8 INSTRUCTIONS

DEC LsT2

FUTURE = ARR DEC = 0

IF TEBTING OF L IBRARY PROCEDURES

"}VERIFY PROCEDURE DECLARATOR

TYPE DECLARATOR LAST SvyMBOL ?

ARR DECLARATOR LAST SYMBOL ?

FUTURE = ¢ 7
FUTURE ® 0
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DEC LSTY:

Y
Yo
U,

N,

M{B=2] = A

SuUBC (:ARR DEC)
GOTO (:DEC LSTZ)
S = M[{Be=1), Z
A= 102

SuUBC (:MACRD2)
M[B=l] = §

S = LAST SYMBOL
S = 113; z
susc (:SW DEC)
SUBC (:PR DEC)

ARR DEC = 1

FUTURE =2 0 ?

MACROZ (Jy, FUTURE)
FUTURE

LAST SYMBOL = SWITCH ?

266
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" TRANSLATOR PROCEDURES NR, 20 CONTIiNUED

DEC LSTZ2:

1

Uy
Yo
No»
N
Yo
N

Y,

S = LAST SYMBOL
S -~ 9%, z

SUBC (:NXT 88BL)
A = 385

SUBC (IERRORM)
SUBC (:DECL LS)
GOTO (:DEC LSTO)
A = MC[=1], 2Z
SUBC (:SUBSTT)

A = MC[=1], 2Z
GOTOR (MC([=1})
SUBC (:DISP LVL)
A = 124

GOTO (:MACRO2)

'END' DEC LST

LAST SYMBOL = SEMICOLON ?

DECLARATOR LAST SYMBOL ?

FUTURE = § ?

ARR DEC = 0 ?

MACROZ (SwP, DISPLAY LEVEL)

39

INSTRUCT | ONS

267
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INSPECT DECL: *8EG:N' LOOP, LOOP1i, PROC END, ENDO, END1
SUBC(:DISP LVL) v |F DISPLAY LEVEL>1 THEN
§ = 1, 2 " INSPECT DECL NOT
N, GOTOR(MC[=1)) " APPROPRIATE
§ 8 CHARACTER
_RUS(19)
U, 85 = 25, P " PROCECURE DECLARAT!ION?
N, § = 15, E
Y, A =z 804 ") |F NC PROCEDURE REPORT THiS FACT
Y, GOTO(:ERRORM) ") AND LEAVE INSPECT DECL
S & LAST SYMBOL
MC = S ")
F = STOCK1 ")
MC = F ") RELEVANT (INTERNAL STATE
F & TEXT ARRAY POINTE *) FOR NXT 8BL
M€ = F X ")

SUBC{ INXT SBL)

s # LETTER LAST SYMBOL,
GOTO(:ENDY)
SUBC(:1DF)
Mg = S
SUBC ( s NAME
A & 805
SUBC( SERRORM)

S 8 M[{B-1]

S 8 MS[{=1)

S '#' 32767

MULS(4)

S « WORD COUNT

s # CAT END

S = END OF CATALOGUE, P
A = 809

SUBC( :ERRORM)
GOTO({ENDD)

G z END OF CATALOGUE

A s 1

‘NBR OF ROUTINES + A

A + WORD COUNT

Mip) = A

IN LIBRARY)

LOOP:

&

BJ - S, Y4
TO(:L.OOP)
A & M[B-1]
S &8 MA
S &
§ 1+°
MG = S
S 8 MA[=1]

S 1ar 32767

§ « 1, 2

M{B) = 8

S « LOCAL NUMBER
Me{=-1] = 8

=32767
NBR OF ROUTINES

"

|l)
ll)
ll)
l')
",
II)
")
ﬂ)
ll)
ll)
H,

tl)
Il)

N

REPQORT NAME ALREADY USED

IN LLBRARY

N

FCRMAL COUNT + 1

4« FORMAL COUNT + 4 + WORD COUNT

SPACE ENOUGH?

JUST READ

PROCEDURE |DENTIFIER
INTO

CATALOGUE

gy CCPYING FROM

BOTTCM OF NAMELIST
N OF PRQC IDENTIFER

CHAR&D19 OUT OF NAMELIST
+ NUWBER OF ROUTINES
INTO CATALOGUE

v222 000 004°
INTO CATALOGU

+ FORMAL COUNT
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LOOP1:

PROC END:

ENDO:
END1:

A\

A= 7
GOTO(:PROC END)
S £ =~}

G = '1 .

MG{=-1! = §

S = MA[=-2]), P
A = 1

JUMP (=3)

S '#'= D1BMINY
MG{~-2] = 8

S » )

MGl=3] = S

G = 2

A = 1

§ n 3

M(’] - s; y 4
GOTO(:L.00P1L)

$ v 0

Mel=-2] =-§

G = 3

END OF CATALOGUE s G
B = 1

F & MC[=-2] |
TEXT ARRAY POINTER = F
F s MC[=2)
STOCK1 = 7

S 8 MC[=-1)

LAST SYMBOL = §
GOTOR(MC[=1))

"END' INSPECT DECL
18KIPt 28

269

") SIMULATE LETTERS
n) ’

*) SKIP LETTERS
uy

" CRARACTER OF FORMAL

" FiLL 2ERO iIN AT END OF PROCEDURE

" THROW AWAY N OF PROC IDENTIFIER

v 86 INSTRUCT|ONS

"RESERVE SAME SPACE IN COMPILER
"PART : :
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LAB LST:

Yo

LAB LST([111:

Y

Ye

N

N»

PROGRAM3:

PROGRAM:
Y

PROGRAM[ 21 Y,
Y
Yo
Y

Y,
Y
Y
Y

PROGRAMICMB U,
N,
N
U,

N,

SUBC(INBR LL)
S = 0, Z
GOTOR (MC[-11)
MC = S o
LuUsS (1)

A = 110

SUBC (:IMACRO2) "
SuUBC (:bisP LvVL)

A = 120
SUBC (:MACRO2) "
S = 0 "

SUBC (INEXT LL) "
SUBC (:1SuUp LOC) "
GOTO (:LAB LST[11))

A = 1

M{B=l] = A, Z "
A = 119 "
A = 118 "
MC = s "
SUBC (:MACRO2)

S 8 MC({=~1) - "
GO0TO (:LAB LST{11])
GOTOR (MC[=11]) "

A = LETTER LAST sYMBoOL
SUBC (:1DF)

A = LLAST SYMBOL

A -« 90, Z "
syBC (:LAB DEC)

GOTO (:PROGRAM)

A = DIGIT LAST SYMBOL,
SURBRC (3UNS NUM)

SUBC (:IN NM LST) Y
S = INT LAB

GOTO (:PROGRAMIZ2])
JUMP ()
S - 104; Z

A = 801

SUBC(:ERRORM)

S = LAST SYMBOL

S = 104, 2 "
SUBC (INXT S8L)

JUMP (=3)

sSuB¢ (:DECL LS) "

NUMBER OF LOCAL LABELS = 0 ?

CCUNT

MACROZ (DECSH,

MACRO? (LAD, DISPLAY LEVEL)

N =0
N = NEXT LOCAL LABEL
SUPER LOCAL 7

CCUNT 5 1 ? _
MACRO2 (LAST, N)
MACROZ (NIL, N)
N
N

23 INSTRUCTIONS

LAST SYMBCOL =2 COLON ?

4

IN NAWE LIST ?

LAST SYMBCL = BEGIN ?

DECLARATOR LAST SYMBOL ?

2 % COUNT)

270
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" TRANSLATOR

PROGRAMICM2 !

LAB DEC:

1

PROCEDURES NR,

Yo

N,

sUBC (:8LOCK)
S =BASE
suBc(ms(1])

A = 82
GOTO(:MACRO)

SUBC(:NXT SBL)

SUBC(:DECL LS)

SUBC(IENTR BLK)
GOTO(:PRDEC)

LAST LNC = « §
SUBC (:SUBSCR)

A = 388

SUBC (SERRORM)
SUBC (:SUBRS VAR)
SUBC (sMRK POS)
S = LAST sSYMBOL

s = 90, 2
GOTO (3NXT SBL)
A = 389

GOTO (:ERRQRM)

20 CONTINUED

271

") GO ACCQRDING TO BASE TO
")y CMP TLJ OR CMPp TLICMB

" @5 INSTRUGTIONS

") THE SYSTEM KNOWS

*) THAT THME PROGRAM

") 1S CCRRECT AND IS A PROCEDURE
") DECLARATION EMBRACED B8Y

") BEG.LDM END END

n MAKE LAST LNC % LINE COUNTER
“ SUBSCRIPTED ?

“ LAST SYMBCL = COLON ?

" 41 INSTRUCTIONS
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" MACRO PROCESSOR PROCEDURES NR. 23

SUBSTT: §$ =z A, P ") PAR 2 07
N, § = - A "y
MC = S "STACK ABS(PAR)
S =~ 511, P
SUBC{IORDCNT)
s S B 267 "PAR IN 18 BiTS
N, S 8 268 “PAR IN Y BITS
SUBC(BTSTRMY)
S 8 MC[=1)
Y, GOTO{:BTSTRM18) "PAR
GOTO(BTSTRMY) "PAR

sSUBSTZ2: MC = A, P
N; M{Bwei] = =~ A " ASSURE PARAMETER204a=(=0)
A = 260
SUBC( tRUNVA)
S = MC[=1]
GOTO(sBTSTRM18) " 6 INSTRUCTIONS

ve

ORD CNT A= 75
SUBC (!MACRO) " MACRO (EMPTY)
S = INSTR CNTR

GOTOR (MC[~=1)) " 4 INSTRUCTIQONS

MACRO!
MACRO2: '"BEGIN' STATEO, STATELl, STATEZ2, STATE3., END, STACK

NBR = A " MACRONUMBER
JUMP(4)

MACROZ: Y, A = 287 v DETERVINE MACRONUMBER
N, A = 258 " ACCCREING TC CONDITION
NBR = A
A = 128 " MACROWORD MuST BECOME €CODE

A + BEGIN OF MCR LIST
A = MA
MCR = A
MACRO4 S PAR = §
G = NBR
S = STATE
JUMP (S) " Sy |TCr ACCORDING TO STATE
GOTO (:STATEQD)
GOTO (:STATEL)
GOTO (:STATE?2)
STATEZ: G - 1, Z " MACRO B NEG ?
Y, GOTO (:OPTIMIZE)
SuBE (tUNLOAD)
A = MCR
[} NBR
STATED: G 0, 2 " MAGCRO 8 STACK ?2
Y, A = i
¥, STATE = A " gTATE ® 1
¥, GOTOR (MC[=11])
SUBC (:5AT) " SIMPLE ARITHMETIC TAKE MACRO ?
Y, S = 3
Y, GOTO (:LOAD)
F = PAR v F @ (PAR, NBR)
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END:

STATEL:

SUBC (:PRODUCE)
S =2 « INSTR CNTR
S =+ 1

GOTOR (MGi=1]))

S = ?

susC (:LQAD)
SUBC (:SAT)

1}

273

SIMPLE ARITHMETIC TAKE MACRO ?
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" MACRO PROCESSOR PROCEDURES NR. 21/22

¥, GOTOR (MC[=11)
SUBC(:8TACK)
SUBC (:UNLOAD)
GOTO (:END)
STATEZ: Sysc (:0PT OP) " QPTIMIZABLE OPERATOR 7
Y, GOTO (:0PTIMIZE)
SUBC(:STACK)
G = NBR
GOTO(:STATES3)
STACK? F =0 wE o= (0,0)
A = BEGIN OF MCR LIST
A = MA
GOTO(:PRODUCE) " 49 INSTRUCTIONS

TEND' MACRO

LOAD: STATE = § " STATE = STATE |
STACKQ = A " STACK(Q = MACRC
F = PAR " STACKY = PARAMETER
STACKYL = F * STACKZ 2 MACRONUMBER
GOTOR (MC[=1]) % 5 INSTRUCT!IOQNS

OPTIMIZE: A =2 MCR
SUBC(:0PT NBR)
MULS(5)
MC = S
A = STACKQ
SUBC (:sOPT NBR)
S ¢ MC[~=1)
S + 143 " MACRONUMBER CCUNTS FROM OFF IMCR LST
STACK2 = S
S + BEGIN OF MCR LIST
A = MS§
STACKO = A v 12 INSTRUCTIONS

UNLCAD: S = 0
STATE = S " STATE = 0
A = STACKQ
F = STACKL " 4 INSTRUCTIQNS

PRODUCE +BEGIN® NORMAL, END
PARAMETER s F ") INITIALIZE PARAMETER AND

) NUMBER(INPUT=-PARAMETERS OF
") PRCS PAR A PR(CS BTP

S 2 NUMBER
U, S = 78, 2 Y MACRO = EMPTY?
¥, GOTOR(MC[~1])

MC = A " MACROWORD
Uy S "' 256, 2 " MACRONUMBER = 257 v 258(CODE)

" v 259 (NOT LISTED MACRO)

SUBC(BTSTRMO) " DIRECTIVE OR MACRONUMBER INTO STRING
¥Ys; GOTO(:INORMAL)

S = NUMBER " MACROWORD

S « 259, 7 " MACROWORD NOT L ISTED?
N, S 3 PARAMETER ") IF MACRO = CODE THEN PARAMETER INTO STRING
Y, S = M{B=1] ") €L.SE MACROWORD INTO STRING

SUBC(IBTSTRM27)
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N, GOTO(:END) " IF MACRO = CODE THEN GOTO END
NORWaL : A = M[B=1] " MACROWORD
SUBC(:PRCS STP)
SUBC(:PAR PART)

U, S = 0, 2 _ " PARAMETER?
Y, GOTO(:END) " INDICAQE NO PARAMETER
SUBC(:PRCS PAR) ") GET PARAMETER AND DELIVER

m) INDICATOR IN §
N, SUBC(BTSTRMS)
S = PARAMETER
; SUBC(:BTSTRM18) " PARAMETER INTO STRING
END: A = MCi{=1}]

SUBC(:INSTR NBR)

INSTR CNTR «+ §

GOTOR(MC([=11]) " 27 INSTRUCGIONS

"END' PRODUCE

PRCS STP: 'BEGIN' REACT10, REACTL11, REACT12,
REACT13, REACT14, REACT1S

S = CODE BobDY, P
Yy GOTOR (MC=1])
SUBC (:8 REACT)

Uy § = 8, p " REACTION 2 9 ?
Y, JUMP (8)

S = 4

PLUSS (ST CNT) "B
Uy S = MAX DPTH, P " B > MAX DEPTH ?

Y, MAX DPTH = §
GOTOR (MC([=41])
REACT11: S = DIMENSION
LUS (1)
$ = 2
ST CNT = § "B a3 B e 2« (DIMENSION = 1)
GOTOR (MC{=1]) ,
GOTO (sREACTLO0)
GOTO (:REACTL1)
GOTO (:REACT12)
GOTO (:REACTL3)
GOTO (:REACTL4)
REACT15: S = ST CNT v B
ST €NT = §
Uy 5 =~ MAX PRL, P “ B > MAX PROC LEVEL ?
Y, MAX PRL = §
REACT15(47: S = RET MD
MAX DPTH = S * MAX DERTH = RET MAX DEPTH
GOTOR (MC(=11)
REACT12: S = ECNT, Z " ECOUNT = @ ?
s + 4
ECNT = 8§
Ns GOTOR (MC{~11)
S 3 ST CNT
RET LVL = S " RET LEVEL = 8
S = MAX DPTH
RET MDp = 8§ " RET MAX DEPTH s MAX DEpTH
S = MAX D!
MAX DPTH = S %" MAX DERPTH = MAX DEPTH |8R
REACT10: S = 0 .
ST CNT = § "8 a g
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GOTOR (MC[=11)
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" MACRO PROCESSOR PROCEDURES NR, 22,23

REACT13: S = NUMBER

S « 127, 2 " MACRO ® EXiITSV ?
N, JUMP (4)
S = ST CNT " B
U, S = MAX Di, P v B » MAX DEPTH ISR ?

Y, MAX DI = 8
SuUBC (:!REACTLL)

S = ECNT, Z * ECOUNT = Q ?
Y, GOTOR (MC[~11])

§ = 1, 2 v ECOUNT =8 1 %

ECNT = 8

N, GOTOR (MC{=11)
S = MAX DPTH .
U, S =« MAX DI, P ¥ MAX DEPRPTH > MAX DEPTH ISR 7
Y, MAX DIl = §
S = RET LVL
ST CNT 8 S " B8 s RET LEVEL
GOTO (:REACTi15041))
REACT14: SUBC (:DISP LVL)
ST CNT = 8
SUBC (:TP OF DSP)
PLUSS (ST CNT) " B = DISPLAY LEVEL +« TOP OF DISPLAY
Us 8 = MAX DL, P "B > MaX DisSpLAY LENGTH ?
Y; MAX DL = S
S = MAX DPTH :
RET MD = § " RET MAX DEPTH = MAX DEpPTH
GOTOR (MC[=11) * §7 INSTRUCTIONS

TEND?' PRCS STP
PRCS PAR: YBEGIN®' KIND2, KINDI, KinDi, KINDO, END WITH NO,LENTRY

SUBC(:KIND)
JUMP(8)
GOTO(:KINDO)}
GOTQ(IKINDL)
GOTO(:KIND2)
GOTO(IKIND3)

KIND2: S = NUMBER
Uy 8§ » B9 » 2 * MACRO ® TBC?
N, 8 » 124 , 2 " v MACRO 2 SWP?
N, JUMP(S5)
8 z S v 2 )y |F MACRO = SWP THEN
A = PARAMETER ") PAR!Z PAR®51D
v, LUA(®) W) |F MACRO = TBe THEN
N, A = 116 W) pAR:z IF PAR = TRUE SYMBOL
PARAMETER = A W) THEN 0 ELSE 1
KING3: A 8 PARAMETER, P " PAR:S ABS(PAR)
N, PARAMETER & =A, P " AND AVOID =0
GOTO(ME{=1]) " CONDITION = YES
KIND1: A ® PARAMETER, 2 ") |F PAR 3 0 THEN PAR I§ PURE
Y, JUMP(D)
S s A, P W) IF PAR > 0 THEN GET PAR OUT

Y, SUBC(:PR ADR) ")y QF NAMELIST EL6E PAR ALREADY IN A
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KINCO?¢

END wiTH NO!

1END WITH

S = PARAMETER
SUBC(:PROC)
SUBC(:IN LIiBR)
GOTO(:LENTRY)
SUBC(:DYNAMIC)
SUBC(:ADDRSS)
s =90

S & |

PARAMETER = A,
PARAMETER = <A
= 41, 2
GOTO(MC(=11)

SUBC(:ADDRSS)
g =2 3
GOTO(:END WITH

tEND? PRCS PAR

LENTRY
SAT: U,
CPT QP U,
ORT NBR:
B REACT!

A tat {, Z
GOTO (5 INVERT)

A s 2, Z
GOTO (:INVERT)

S = A

RUS (4)

§ "a' 15

GOTOR (MC{=11)

S = A
RUS (21)

GOTOR (MC{=1))

278

NO)

P

NO)

") .CAlLL OF LiBRAR PROC?
u)

" PAR t= ABS(PAR)
AND AVOID =0
" CONDIT!ON = NO
" LIBRARY .INDICAT!ION
" 41 INSTRUCTIONS

2 INSTRUCTIONS

2 INSTRUCTIONS

4 INSTRUCTIONS

3 INSTRUCTIONS'
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" NAME L i8§T PROCEDURES NR. 24

CHARCTR:! A = MS
RUA (19)
A w39 7 CrRARACTER
U, 4 = 24, 2 “ = 24 7
GOTO (! INVERT) " B |INSTRUCT I ONS
ARMETIC: SUBC (:CHARCTR) " CHARACTER % 24 %
Ny, GOTO (MC[=~11))
Uy A "ar 6, 2 " TYPE BITS = 0, 1 7
N, A "4 3, 2 " v TYPE BITS = 4 7
GOTO (MC{=11) " 5 INSTRUCTIQONS
REAL: SUBC (!CHARCTR) " CHARACTER 4% 24 92
Yy A 'w' 7, Z " A TYPE BITS =2 0 7
GOTO (MC[~1)) " 3 INSTRUCTIONS
INTEGER ¢ A = WS
RUA (19)
A tat 7 “ TYPE pITS
U, A = 1, 2 ' "8 3 ?
GOTO (MC[-11) " 5 INSTRUCTIONS
BOOLEAN: SUBC (:INTEGER) ,
Us A = 2, 2 " TYPE BITS = 2 %
GOTO (MC{=-11) " 3 INSTRUCTIONS
STRING: SUBC (:INTEGER)
Uy A = 3., 2z v TYPE BITS =2 3 7
GOTO (MC({=1)) " 3 INSTRUCT!IONS
DES INAL:
NO TYPES SUBEC (! INTEGER)
Uy A = 6, z " TYPE .BITS = 6 7
GOTO (MCl=11) " 3 INSTRUCTIONS
ARBCSTS SUBC (:CHARCTR) " CHARACTER % 24 9
Ny GOTO (MC[=-11)
GOTO (:INON DES) " 3 INSTRUCTIONS
UNKNOWN S SUBC (:INTEGER)
Us A = 7 2 Y TYPE BITS = 7 7
GOTD (MC[=11) "3 |NSTRUCTIQNS
NON AR: SUBC (:CHARCTR) " CHARACTER ¢ 24 9
N, GOTO (:|NVERT)
’ A ter 7 W TYPE BITS
U, A = 2, Z "5 27
Ny A = 3, 2z " v 3 397
Ny A = 3, 2z " v 67
GOTO (MC(=11) " 7 INSTRUCTIONS
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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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" NaAaME L !1ST PROCEDURES NR, 25 CONTINUED

Y, SUBC (:PROC) v & PROC 7
Yy A = MS[-l}
Y, A 'u' 32766, 2 " A LIST LENGTH < 1 ?
GOTO (! INVERT) " 8 INSTRUCTICNS
NON SUBS: SUBC (!SIMPLEL} " SIMPLEL 7
Y, GOTO (MC[=1])
070 (:PROC) " 3 INSTRUCTIONS
NON PROC: A = M8
RUA (18)
U, A '#' 32, 2Z " CFARACTER : 8 ¢ 2 ?
Ny GOTO (MCl=11)
U, A = 194, P “ FCRMAL ?
Y, A '#' 49, 7 " Ao SIMPLEL A~ = ASSIGNED TO 9
GOTO (3 INVERT) " 7 INSTRUCTIONS
NON FCT: SUBC (:FUNCTN) " FUNCTION 2
N, SuBC (:FORMAL) " v FORNAL 7
GOTO (i I'NVERT) " 3 INSTRUCT I ONS
FORMAL " A =z MS
RUA (19)
U, A = 85, p " CCDE 8I1TS > 95 2
' GOTO (MC[~11]) " 4 INSTRUCT i ONS
IN va Lt SUBC (FORMAL) " FCRAMAL 7
U, A = 83, E " v CCDE BITS € 64 7
GOTO (! INVERT) " 3 INSTRUCTIONS
ASS TO: Az -« M§
LCA (8), P “ D18 OF NAME LISTIN) = 1 ?
GOTO (MCI=11) " 3 INSTRUCTIQNS
DYNAMICS SUBC (:ASS TO) " ASSIGNED TO ?
Ny A '#' 64, 2 * v CCDE BITS > 63 ?
GOTO (MCl~11)) " % INSTRUCTIQNS
IN LiBR: A 2 » MS[=1]
LCA (1), P " DZ5 OF NAME LISTIN « 1] = 1 7
GOTO (MC[-11) " 3 INSTRUCTIQNS
OP L IKE: A s » MS[=1]
LCcA (3), P " D23 OF NAME LISTIN + 1) =2 1 2
GOTO (MC{=1:) » 3 INSTRUCTIONS
ouT DEC: SUBC (:10P L IKE}

GOTO (:IN LIBRI11) # 2 INSTRUCTIONS
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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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" NAME 18T PROCEDURES NR,

ADDRSS:

LST LTHS

TEST FC:

TEST RET:

CHCK DIM:

CHECK RET:

CHCK LL3

[y

U,
U,
N,

Y

N,

Y

26727

GOTOR (MCi{-11) "

A .3 MS

RyA (19) "
A = 13: P

A~ 24, E "

GOTO (:PR ADR)
SUBC (:DYNAMIC) "
A =2 Ms

A tur 32767

GOTOR (MC[=11)

A = IN S¥ DEC, 2
GOTOR (MC[=11)
SUBC (:PRC LVL)
LUS (9)

S "4t A

S tw?' 32256,
A rar 511

A + 32256
GOTOR (MC[=~11) ¢

Z L1}

A = MS[el]

A 141 32767

A = 1

GOTOR (MC[=1)) "

A = MS[-J,]
RuA (20)

A = FOR CNT,
A = 392
GOTOR (MC[=11))
GOTO (:ERRORM) "

P 0

393
DIMENS {ON
" A n
8C (:FORMAL) "
14, 2z "
1
(:LST LTH)
1, 2 ;
G, 2 "
MC[=1] "
GOTOR (MC[=11)
GOTO (:ERRORM) "

(g g}
8t

PP urerunIea>

iJBC
&

A = MAl=1)

A vet 32767, 2
GOTOR (MC[~11)
F o= tMA[=-1])

A 2 394

GOTO (:CHCK RET) “

17

INSTRUCT!ONS

CCDE eITs

$ 13 v 2 25 ?

DYyNaAMIE ?

283

LEVEL & PROC LEVEL ?

18

4

NAME LISTN + 1)

6

INSTRUCT | ONS

INSTRYCT i ONS

INSTRUCTICNS

ERRCR NUMBER
CCDE gITS

NCN FCRMAL SWITCH ?

cC
ER

iz

6

17
RRECT ?
ROR NUMBER

INSTRUCT | ONS

INSTRUCT i ONS

3
&

D20 > FOR COuUNT ?

" LIST LENGTH (F) = - 1 2
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" NAME L 1ST PROCEDURES NR.

CHCK TP:

CHCK TP[81}:

NBR L

NEXT LL:

NXT F 13

INCR §TS;:

1DF:

1

Yo

N,

N,
No
Y

A =z MA

RUA (19)

A "l 7 i
A + :CHCK TP([81}

DO (MA) "
SUBC (:CHARCTR) v
A = 395

GOTO (:TEST RET)
SUBC (:INON AR)
SUBC (:NON AR)
SUBC (:!NON BL)
SUBC (INON STR)
SUBC (!NON AR)
SUBC (INO TYPE)
SUBC (:NON DES)
GOTOR (MC[=11) "

S = MD[-S] 1
S '»' 8191
GOTOR (MC[=11]) "

s » 0, 2z n
GOTO (:NXT IDF)

S = MD[=3]

GOTO (:STATUS[1}) *

SyBC (:FORMAL) "
SUBC (:IN VA L1) v
SUBC (:!N LIBR) "
JUMP (2)
SUBC (!FUNGCTN) "
§ = 8
5 - 1
GOTO (INXT IDF) "

MD[-Z] w A
GOTOR (MC[=11) "

SuUBC (:RD 1DF)
GOTO (:LOOK UP) "

27 CONTINUED

16

TYPE EBITS (F)

TYPE ERRONEQUS 2
A CHARACTER 2 24 7

INSTRUCTIONS

284

NAME L IST[BLOCK CELL POINTER + 3]

3 INSTRUCTIONS
N=20 7

4 INSTRUCTIQONS
FCRMAL ?

v IN VALUE LIST ?
v IN | {BRARY 7
FUNCTION 7

8 INSTRUCT QNS

2 INSTRUCTIONS

2 INSTRUCTICNS
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" TRANSLATOR PRCCEDURES NR, 23

SKP PR L} S = LLAST SYMBOL

U, § = 98, 7 * LAST SYMBCL
N, JUMP (5)

SUBC (INXT S8L)

SUBC (:SKp TP DEC)

S 3 LAST SvMBOL
U, § = 99, 2z " LAST syYmBoL
¥, SUBC (INXT S8L)
U, § = 91, 2z " LAST S§YMBOL
Ys GOTO (:NXT SBL)

GOTOR (MC[~11]) " 11 'NSTRUCTIONS

OPEN ?

CLOSE 2

SEMICOLON ?

TRL CD3 'BEGIN' TRL CD0, TRL CD1, TRL CD2, TRL CD3

S = LAST SYMBOL

5 = 102, Z " LAST SYMBOL = QUOTE ?
A = 401

GOTO (:TRL CDJ)

CODE BODY = A " CCDE EQDY = TRUE

U, A = HMODE, 2

N, A = 402

N, SUBC(:ERRORM)

TRL, CDO: SUBC (INXT SBL)
S =2 DIGIT LAST SVMBOL, 2Z
N: A = 399

N, SUBC ('ERRORM)
Ny GOTO (:TRL €CDZ)
SUBC (SUNS INT)
A = VALUE OF CONSTANTI1), Z
Y, A =2 0 " AVOID ={
Us A = 514, P " MACRO 2 511 7
Y, S = 259 ’
Y, N@R = §
Y, JUMP(S)

s A

256, P ")

128 ") SELECT CODE AS MACROWORD
BEGIN OF MCR LIS~

MA

z
w
-+

U, A

o4 B @

A
A
A

MCR = A " MAGRO

SUBC (:PAR PART)

S = 0, P “ PAR PART » 0 7
N, 60TO (:TRL €J1)

S 3 LAST SyMBOL

u, s - 87, 2z " LAST SYMBCL = COMMA ?
Y SUBC (INXT SBL)
N, A = 396

Ns SUBC ({ERRORM)

§$ = LETTER LAsT sYMpeoL, 2
Ye SUBGC (:1DF)
Y, GOTO (:TRL €D1)

S =2 DIGIT LAST SYMBOL, 2
Y, SUBC (IUNS INT)
Y S 3 VALUE OF CONSTANT[1])
Y, GOTO (:sTRL CD1)

S = LAST SYMBOL
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U, 5 -~ 65, 2 " LAST SYMBCL = MINUS ?
N, A = 398
N, JUMP (3)
SURC (INXT SBL)
S = DIGIT LAST SYMBOL, Z
N, A = 397
N, SuBC (:ERRORM)
Y ,S5UBC (:UNS INT)
¥y § = = VALUE OF CCNSTANTI[1])
TRL CD1: A = MCR
SUBC (:1MACRO4)
TRL CD2: S = LAST SYMBOL
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1 287

" TRANSLATOR PRCCEDURES NR, 28/

U,
Yo
U,
Yo

TRL CD3: N,

UNS NyM:
Y
UNS NUM[4): U,
¥
N,
Ny

N

AR ¢ST:
Y,
Yy
Yo

Yo

CST STR?

C8T STRO:
C8T STRI1:

¢ST STR2:

N
N

S - 87, 2 " LAST SYMBCL 3 COMMA ?
GOTO (:TRL CDO)

5 - 103, 2 " LAST SYMBCL = UNQUOTE 7
SUBC (INXT SBL)

A = 400

CODE BODY 3 = A " CCDE BODY = FALSE

SUBC (:ERRORM)

SUBC (:ENTR BLK)
GOTO (:EX T BLK) " 60 INSTRUCTIONS

'END' TRL CD

SUBC (:UNS NBR)
S = sMALL, 2
GOTOR (MC[=1])
S = START OF CONSTANT LIST
S = DPO, Z
JUMpP (6)
F = VALUE OF CCNSTANT
- MS, Z
2
C {(TUNS NUMI[41)
REAL NUMBER, Z
1
- START OF CCNSTANT LIST
$ + 1 * CCRRECTIE =2 B+GIN OF PR AR~
ADRS OF GST = §
GOTOR (MC{=11) " 416 INSTRUCTIONS

0

+ B8 4+

F
s
G
s
]
S

sSMaLL, 2
87
VALUE OF CONSTANT[1)
0 (:MACRO2) " MACROZ (TS1C, VALUE OF CONSTANT)
REAL NUMBER, Z
85 " MACROZ (TRC, ADDRESS OF CONSTANT)
86 " MACROZ (TiIC, ADDRESS OFP CONSTANT)
ADRS OF CST
O (:MACRO2) " g INSTRUCTIONS

0

N 4 u s oun

o> runnm> 0

~4 8 u

o

'BEGIN' CST STRO, (ST STRi, €8T 8TR2, CST STR3

S = 1

QUOTE COUNTER = § " QUOTE COUNTER = 1
F= 3 " WCRD = 0s COUNT = 3
Me = F

SUBC (INXT SBL)

s = 103, 2 “ LAST SYMBCL = UNQUOTE ?
S = MC[=1) " CCUNT

A s MC[el] " WORD

LUA (8) " » 256

GOTO (:€ST STRI)

A + LAST SYMBOL " & LAST SYMBOL

S = 1, 2 " CCUNT ® CQUNT = 1

F = A

GOTO (:CST $TR1)

S = A " PARAMETER INTC §

SUBC (:MACRO3J) " CCNDtTIQN =2 YES
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“ TRANSLATOR PRCCEDURES NR, 29 CONT NUED
GOTO (:CS5T STRO)
CST STRJ: A + 255
S = 1, P " CCUNT = COUNT = 3
Y, GOTO (:CST STRZ)
QUOTE COUNTER = « S " QuOTE CCUNTER = 0
s = A, P " PARAMETER INTC S AND MAKE
SyYBC (:MACROJ) " CONDITION = VES
GOTO (:NXT SBL) ¥ 24 ITNSTRUCTIONS
TENDY CST STR
CRF: "BEG!N' LIBRARY ROUT, FI!LL 'NFOTABLE, NP, CRSS,
PSEUDO LVAR
SUBC(:INIT PO:NTER)
S = CMODE
U, § '#' 8, 2
Ns GOTOR(MCI[=~1]) " IF TESTING OF pROCEDURES EXIT CRF
S '#' 2, Z " o= iINSERTING ROUTINES?
Yy GUTO(:INP)
S =
PLUSS(END OF INFOTABLE)
A = )
MS{=1} = A " 10 INSTRUCTIONS
LI1BRARY ROUT: SUBC(INEXT ENTRY)
Y, GOTOR(MC[-1)) " EXIT CRF
U, A '#' D20, Z " |F PRCCEDURE 18 USED THEN CONDIT{ON
Ny, A 'a' D24, 2 "a CN DRUM
N SUBC(:FilLL INFOTABLE) " BECOMES NO
GOTO(:L I BRARY ROUT) " 5 INSTRUCT i ONS
FILL INFOTABLE: A = END OF INFCTABLE
U, A = MAl=1], 2
Ns A = 1 ") IF ALREADY A NUMBER !N WORD
Yy JUMP(1)
PLUSA(END OF 'NFOTABLE)") THEN INSERT CURRENT NUMBER
N, LUS(13) ") AFTER SHIFT AND MAKE NEXT
N, MA[=2] + § ") ENTRY ZERO
Ny S =0 ")
MAT=1] 8 8§ " ELSE INSERT NUMBER
A = INFO TAB END, P
Y, A = 806
Y, GOTOC:ERM) " END OF COMPILATION
GOTOR(MC[~11)) " 13 INSTRUCTIONS
NP2 SUBC({INEXT ENTRY)
Y, GOTO(:PSEUDO LVAR)
U, A &% D20, Z " PROCEDURE CALLED?
N, SUBC(:CRSS) " WORK OUT CROSSREFERENCE
GOTO( :NP) "5 INSTRUGCT I ONS
CRSs: 'BEGiIN' END, CYCLE

") CRSS EXPECTS IN S AN ENTRY

")y OF THE CROSSTABLE anND BESDES
") THAT IF CALLED FROM QUTSIDE IN
") 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(BTSTREAMY) -
JUMP (S)

GOTO( I1MPPAR)

GOTO(DL1YPAR) -
GOTO(PLURPAR)

GOTQ(L1ENTRY)

PROC: "BEGIN®' NEXT .

A = MC(=1) " MACROwWORD

MC = S " STACK PARAMETER iF ANY
SUBC(:INSTR NBR)

MC = § " NUMBER

SUBC(!PAR PART)

MC = S " PAR NUMBER
SUBC(:INSTR PRT)

S + BEGIN OF INSTR LIST

; MC = 8§ " ENTRY
NEXT: A =9
M{B=2]l=p, Z " PAR N{MBER =3 COUNT?
PLUSA(M[B=1)) " ENTRYI=ENTRY 9
S = MA[=1]
Y, S + M{B=4] “ ADD PARAMETER™
SUBC(OLBJECTCODE)
A = 1
[B=3) = A, P
Yo JUMP(=9) " GOTO(INEXT)
B ~ 5
GoTo(Lioop) " 20 INSTRUCTIONS
TEND* PROD
OBJECTCODE: A = 1
PLUSA(INSTR CNTR)
MA[=1] = s
GOTOR(MCI=11) " 4 INSTRUCTIONS
IMPPAR: SUBC(:BITSTREAMLB)
S + CORRECTIE
GOTO(PLROD) " 3 INSTRUCTIONS
DYPAR: SUBC(:BITSTREAMLB)
A = M[B=2] “ ENTRY IN MACRCTABLE
MC = S " STACK PARAMETER
Us A - 98, 2 " MACRO = STST?

Yy, 8§ = FUNC LTR
N» 8 = ¢ VAR

U, A =91, 2 " MACRO = TLV v
N: A = 123, Zz " MACRO = TAA
Y, S = FUNC DIT :
S + MC[=1] " ADD VAR|ANT BITS TO PARAME IER

GOTO(P4{ROD) " 11 INSTRUCTIONS
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1

" TRANSFORMATCR RCUT NES NR 4

PUR FAR}

Y

LENTRY S

DIRECT:

1 MPWORD ¢

PUR WORD: N3

SUBC(:BITSTREAMLE)

A = M[B-2]
A = 127' Z
S = « §

GOTO(PLROD)

SUBC(:BITSTREAM18)

S + BEGIN OF TRAFOTABLE
S = MS§

S 'ar 32767

GOTO(PLRCOD?

S 1a'a
JUMP(S)
GOTOR(MCI[~11)
GOTO(PLURWORD)
GOTO( 1 1MPWORD)
GOTO(NLOT LISTED MACRO)
GOTO(S1UBSTIT)
GOTO(PLSEUDO LVAR)
GOTO( I 1NCREASE 1C)
GOTO(ViAL DPO)
GOTO(VLAL BEGiIiN PR)
GOTO(V1AL END PR)
GOTO(V1AL RELADRESS)
GOTO(S1UBST ONE PAR1E)
GOTO(SL1UBST ONE pPAR 9) "

256

SUBC(:BITSTREAM27)
A =S

s 'a' 32767, P "
S + CORRECTIE "
A '"5'=32767 "
S 1at A "
SUBC(:B!ITSTREAM27) "

SUBC(O01BJECTCODE)
GOTO(LL100P) "

292

" MACRO =EX!TSV?

" 5 - NSTRUCTIONS

" ADURESS OF PROCEDURE
" CLEAR JORD
" 5 INSTRUCTIONS

1% INSTRUCTIONS

ISOLATE ADDRESS PART
AND MAKE CONDITION =
CCRRECT ADDRESS
FADE CuT OLD ADDRESS
AND INSERT NEW ADDRESS
RECOVER ONLY WHEN

YES

CCMING STRAIGHT OUT OF DIRECTIVE

9 INSTRUCTIONS
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-
d
"

NOT LISTED MACRO:

SUBSTIT:

CHAIN?
Ny
U,
Y

PSELDO LvaRr:

INCREASE ¢!

VAL DPOQ:

VAL BEGIN PR:

VAL END PR:

END OF PROGRAM

VAL RELADRESS:

TRANSFORMATCR ROUT NES NR 5

SUBC(IB!TSTREAM27)
B + 1
GOTO(L100P6)
"BEGIN?' CHAIN

SYBC(:BITSTREA¥18)
S + CORRECTIE

MC = §
SUBC(:BITSTREAN1S)
S + CORRECTI!E

G = 8

a4 = MS§

S = A

A "4 «32767

A + M[B=1]

MG = A

S 'a' 32767, 2
JUMP (=8

B - 1

S = A

RUA (1%)

A - END OF LtiST, 2Z
MG == §
GOoTO(L100P)

'END' SUBSTIT

SUBC(:BITSTREAMLE)

SUBC(O1BJECTCODE)
SUBC(OLBJVECTCODE)

S + BEGIN OF TRAFOTABLE
A -2
Mg = A

GOTO(LL00P)

SUBC(IBITSTREAMLS)
'NSTR CNTR ¢ S

GOTO(LLi00P)

SUBGC(!BITSTREAML8)

S + CORRECTIE
oPo S

GoTOo(L100P)

SUBC(tBITSTREAM1S)
S + CORRECTIE
BEGIN OF PROGRAM

GoTo(Li00P)

o
£~

S

SuBC(:BITSTREAMLE)
S + CORRECTIE

-
-

S
GoTQ(L100P)

SUBC(:BITSTREAML8)
RELADRSS s

293

3 INSTRUCTIONS

TAKE
TAKE
ceey
HEAD
HEAD + VALUE OF NEW ADDRESS
FlLL ADDRESS

ANY OTHER ADDRESS TO BE FILLED?
GCTO(ICHAIN)

ADDRESS TO BE
CONTENTS OF 1T
IN S

FILLED

19 INSTRUCTIONS

t

NUMBER OF PROCEDURE
CHEAPEST WAY OF ADD:NG 1}
TO INSTRUCT COUNTER HERE
)} FiLL TRAFOTABLE

“) wiTH ADDRESS o©OF

") PSEUDO LVAR

L}

#

"

* 7 INSTRUCTIONS
"3 INSTRUCT I ONS
" 4 INSTRUCTIONS

4 INSTRUCTIOQONS

4 INSTRUCTIONS
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P

GoTO(L100P)
5UBsT ONE PLR:B: § = INSTR (NTR

A = S1UBST!T

GOTO(:tMAL2]))
SUBST ONE PLRY: S = INSTR CNTR
Mmc= §
SUBC(BTSTREAM9)
A = S1UBST!T
GOTO(:MA[4])

294

" 3 INSTRUCT i ONS
“FIRST PAR FOR SUBST! ™

"FIRST PAR FOR SyUBST:T

"SECOND PAR FOR sUBST'T
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v MACRO L |87

MCR LSTI!STACK:

4+ 4 ¢ + 3+ + ¢+ 4 + ¥+ + + & +F F + ¥ 2 + + + + + ¥ + + ¢ + %+ + ¥ ¥ ¥+ ¥ + 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

8638720
8643072
10752286
12857600
12865792

8679680
21270784
21278976
21287168
21295360

87206490
8728832
8737024
8741376
8761600

8769792
8777984
8787217
B787261
8963328

o we wa we wa oe W we we wo -e we we we wa ws wsr We we we e wa we we wa e %o B wa we we we we we we e we e wa weo

we Vs we wa ws

NEG:

EVMPTY:

TEC:

* ¥ + ¥ ¥ + + ¥ ¥+ % + + ¥+ 2 + ¥+ + + %+ + ¥+ + + + + + ¥ + ¥ + ¢ + + + 4+ + +

+ + ¢+ + &

8401168
4207154
4195154
4223232
4227698

4244114
4256434
8425728
6377984
6394368

23183872
23200256
23216384

8544552
21135616

21143808
21152000
25554496
8585472
8593664

8601856
8610048
27492608
8626432
8634624

4227328
12845312
10756352
12861696
170644192

8683774
21274880
21283072
21291264
21299456

8724736
B732928
8388608
8749824
8765696

8773888
8783105
8783149
8791369
8967432

we we we we e oo we e we Weo e we we wo o we s we o we ws we we we we - wo we ws s we wé e we wo wo we Ws we we

we wo wes Ge we

295
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1

' MACRO L1ST 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+ ¢+ ¢

9179492
9187584
9195776
9209344

F + ¥+ ¢

we we we we we

we we we ws we we we we we 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

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 CP~1MIZED MACROS

) + 8803584 ; .
TABFEL ! + 8799488 : * 8803596 H
+ 8799500 i + 8811776 ;
+ 8807688 ; « 8811788 ;
+ 8815872 ; + BB19976 ;
+ B8i5884
8828160 ;
+ 8324064 ; : 8228172 ;
+ B324076 ; + BB36352 ;
+ 8832264 ; + 8836384 ;
+ 8840448 ; + 8844552
+ 8840460 3
. + B852736 ;
+ 8848640 : + 8852748
+ B8848652 +« 8860928 ;
+ 8856840 f + B860940
+ BB869120 + B877320 ;
+ 8869132
69376
+ 8861184 ; : 2269g88 ;
+ 8861196 ; + 8886016 ;
+ B877H76 3 « 8886028
+ B898304 « B910600 ;
+ B898316 ;
. + 8930816 ;
+ 8922624 : + 8930828 ;
+ B922636 + 8947200 ;
« B939016 + 89469586 ;
+  B89h8392 ; + B8910088;
+ 8955148 ;
+ 8898048
+ 8885760 : + 8898060 ;
+ B8885772 3

+

8910344 ;
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TRAFO[O0]:

FUNC LTR;

FUNC D' T;

CVAR:

END OF LiST:!

BEGIN OF MCR LIST!
BEGIN OF INSTR L ST
Lioce:

Lioceé:

PLRCD:
01BuECTCODE ¢

i 1MPPAR:

D1YPAR:

PLURPAR;

LLENTRY:

DIIRECT?

11AMPWORD:
PLURWORD:

N1OT LISTED MACRO:
SIUESTIT:

P1SEUDO LVAR: |
}1INCREASE iC:

viaip DPO:

v1AL BEG!N PR:
V1AL END PR:

V1AL RELADRESS:
S1lUesT ONE PAR18:
S1URST ONE PAR 93

'100 000 600" " TRANSFORMS F
'040 Npn 90n’ M TRANSFORMS A
"006 360 009' " TRANSFORMS A
+ 64
(:MCR LST + : DELTA) ")
TiINSTR LST + ¢ DELTAY ")
(:LOOP + ! DELTA) ")
(:L00P6 + : DELTA) ")
(:PROD +» : DELTA) ")
(:O0BJECTCODE + : LELTA) *)
(:1MPPAR + : DELTA) ")

(:DYPAR + : DELTA)
(:PURPAR + :
(:LENTRY + : DELTA)

(:DIRECT « DELTA) ")
(2 IMPWORD + ! DELTA) ")
(:PURWORD + : DELTA) ")
(:NOTLISTEDMACRO+IDELTA)Y")
(:SUBST!T + ¢ DELTA) ")

(¢PSEUDO LVAR 4 : DELTA)Y™)
(2 INCREASE 1C « : DELTA)")
(:vAaL DPO + ! DELTA} ")
(¢VAL BEG!N PR + (DELTA)Y™)
(:VAL END PR + : CELTAY ™)
(:VAL RELADRESS +:DELTA)

(:SUBST ONE PAR18 + ! DELTA)™)
(:SUBST ONE PAR 9 + : DELTA)

“)

STAT iNTO F

¢ STAT tINTO A
STAT INTO A =

"JCCMPUTE REFERENCE
DELTA) H)DURING RUNTIME OF
")THIS SYSTEM

27 LOCAT|ONS

298

O n

Z

[0 BB |

£ &
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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{():

SPBLF 'SKiptY 3

SPAR" -1 SR |

REACBI: (1660 071 000' + :REST) " CLEAR INTERRUPT FROM IP=-REACER
$21STISS(1]

STIAR[Q])=S " {NITIAL!ZE [INPUT APPARATUS REGISTER
S=2SCy
s§T185(2)=5 " CCDE wORD TQ READ ONE HEPTAD
SKPELK: SUB(:SREHEP)
Y, JUMP{=2) " SKiP BLANK TAPE
SUB1{ {SREWRD) v READ WORD FROM TAPE IN A
B=A,2Z " BEGIN ADDRESS |N B, ALL DONE?
Y,GOTO(:DENTST) " OINITIALIZE SYSTEM
SUB1{ :SREWRD v WCRC FROM TAPE
M{6)=A ¢ NLMRER OF wORDS TO BE READ
SNXTWD: SUB1(:SREWRD)
MC=A " STORE WORD
REP6P ( 1 SNXTWD) " GET NEXT WORD
GOTO( :SKPBLK) " NEXT BLCOCK OF yORDS
SCW? (001 000 000' + :STISS{O0)»
SRE+EP: G2l
STIAR[1)=6 " INTERRUPT COUNTER = =]
G = SCW
STIAR([2]1=6 " ACTION COUNTER = 1
('760 070 000' + :REST) " START TAPE READER
GBST AR{1]).,P v |§ THE MEPTAD PRESENT VYET?
N, JUMP (=2) " WAIT FOR IT
G2sT!S8s{1),2Z " HEPTAL IN G, 15 IT BLANK?

GOTO (L INK) " EXIT SREHEP
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SREwWRD:

ENDRB1!:
" CONTROL

SYSTAPS

[y

S=4

COUNT=S
SUB(:SREHEP)
LUSA(T7)
At+'G

REPP(ISREWRD[21])

M{0]l=A
A=z M(D)
cLP

Y,Staty

Stut,,2 .

N,GOTOR(LINK[II)

SAMS [=2]

SEINTINS
Mi{24]1=8
SaWP i NS
Mi25])=8
SBWA NS
M[261=8
SeKEVINS
mi28j=s
S8:STPSS[1)
STPAR[Q]=s
SsCWpPl
STPSs(21=8

Ssl

SPAR=S
SUB1(iSPBILNK)
SUBL1(!1SPBLNK)
AzS1PCwl
SUB1(:SPWORD)
AsS!PINT
SUBL1(!SPWORD)
ABS I PCW2
SUB1{:SPWORD)
BsiREADBI

G2 1ENDRBI
SUB2(1s8PBLOK)
SUB1(:i5PBLNK)
Az(

SPAR=A

SUB1 (:SPWORD)

BsiMi24]
GeiM[28]
SUB2{ :SPHBLK)

B = 512
G B (ENDSYS
SUB2( !SPHBLK)

SUB1l{:8PBLNK)
§ s 127
SUB(:SPUHEP)

301

" FCUR REPTADS PER WORD

" READ FEPRPTAD IN @

" MAKE ROOM FCR NEW HEPTAD

" ACD 17 N

" GET NEXT HEPTAD

" SET LAST PARITY INDICATOR

" BY READING THE wORD FROM MEMORY
" CCPY LAST PARITY INTO cONDiT|ON

" PARITY ERROR?
" EX|T SREWRD
" ERRCR STOP

IS TRANSFERRED TO SYSTAP AT THE END OF ASSEMBLY

" 1/70 INTERRUPT ENTRY
" WRONG PARITY ENTRY
" WRONG ARBDRESS {NTERRUPT ENTRY

" OPERATOR'S INTERRUPT ENTRY

" PCINTER DURING SYSTEM pUNCH!NG
" CCDE wORD TQ PUNGCH ONE WORD
" INSERT IN CHAIN

" PARITY BIT FOR P SECTION
" MUST ALWAYS BE A 1

" 100 BLANKS

" ANOTHER 100

" ONE WCRD INTO LOCATION 24
" PUNCH THE CODE WORD

" TRE ENTRY FOR M{24)

"OPUNCH IT
" CCDE wORD TO LOAD BINARY LOADER:
" OPLNCH 1T

" BEGIN ADDRESS OF BINARy READER

" END ADDRESS OF BINARY LOADER

* PUNCH BLQCK BETWEEN TWO ADDRESSES
" 100 BLANKS

" PUNCH WIiTh PARITY FROM NOW ON
" PUNCH END MARKER OF P SECTION

" PUNCH INTERRUPT ENTRY [NSTRUCT!ONS
w) PUNCP THE SYSTEM

") ECCEPT FOR CATALOGUE

") AND PART ABOVE 32 K

v 100 BLANKS

" PUNCH BEGINMARKER

A = PERMANENT CATALOGUE END

pBLIOTnEE

{8 MATHEMAT 1ISCH CENTWW
e AMSTERDAB



100470

SIPINT:
INTINS?
WPINS:
WAINS
KEYINS!
cwPy:
sSiPCwWit
siPCcwa:s

SPHELK:

SUBL(:SPWORD)

A = BEGIN OF CATA_OGUE

"

PLACE WANTED AT RUNTIME

A = PERMANENT CATALOGUE END

4

+ L
UB1{:SPWORD)

+BEG CAT

A
]
B =
G-
SUB2(:SPBLOK)

") NUMBER OF wORDS

END OF PERMANENT CATALCGUE

B = !END OF PERMANENT CATALCGUE

G = [(BEG CAT
SUB2(:1SPHBLK:

SUBL1(ISPBLNK)
s = 127
SUB(:1SPUHEP)

A = BEGIN OF uUP32K

SUBL(I!SPWORD)}

A = IEND UP 32K
A = !BEG UP 3I2K
A = I
SUB1(:SPWORD)

B = :BEG UP 32K
G = :END UP 32K
SYB2(:SPBLOK}

B 8 !BEGUP 32K
G = 1ENDUP 32K
SUB2( !SPHBLK)

SUB1{ :SPBLNK)
sel27
SUB(:SPUKHEP)
A = (
SUB1(:SPWORD)
SUBL1(:SPBLNK)

SUBL{!SPBLNK)
Azl
SzMA
GOTO(:!DENTST)

GOTO(:READBI)
SUBL15(:I10INTP)
DO(MT[=1})
SUBL4(IWAINTRPT)
GOTO(:FINIS)

('002 000 000'+:5PBUF[=11)
('001 000 000'+:M{231])
(C(IENDRB!=2READB! [=1))%'001 000 000')+:READB!{=1])

SUBL(:SPBLNK)
s=2127 -
SUB(:SPUMHER)
AeB

"

"PUNCK SHADCW OF TRAFO

1

"

SFADOW

100 BLANKS

PUNCH BEGINMARKER

PUNCH NUMBER CF WORDS

302

PUNCH PART OF TRAFO ABOVE 32K

100 BLANKS

PUNCH BEGIN MARKER

END MARKER CF SYSTEM TAPE

100 BLANKS
ANOTHER 100

FULL STOP

INITIALIZE SYSTEM

100 BLANKS

PUNCH BEGIN MARKER
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SPBLUK:

-

SUB1(:SPWORD)
A2G

A=B

A+l

SUB1( :SPWORD)
G=B

COUNT=G

AzM{B)
SUB1(:!SPWORD)
B+

REPE (:SPBLOK[2]))
GOTOR(LINK[2])

303

PUNCH BEGIN ADDRESS

PUNCH NUMBER CF WORDS

NUMBER OF WCRDS =1
WCRD TO BE PUNCHED
PUNCH IT

INCREVENT

GET NEXT WORD )
EXIT SPRBLK AND SPBLOK
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SPWCRD:

SPBLNK:

SPUFREP:

ENDSYS:

M{0]1=A
AzMVY)
CLP

N,S=Z1
Y,S53SPAR

LCSA(S)

SUB{ :SPUHEP)
LCSA(7)
SUB(:SPUHEP)
LCSA({7)
SUB(:SPUHEP)
L.CSA7)

SUB( :SPUHEP)
GOTOR(LINK[L )

S=2100

CCUN =8

s=

SUB( :SPUMHEP)
REPP(!SPBLNK(2])
GOTOR(LINK[1])

S rar 127

SPBUF=S

Sz

STPAR!11=S

szCwpl

STPAR([21=S

('760 070 0O00'+:PUST)
ssSTPAR(11,P

N, JUMP {=2)

GOTOR(L INK)

fEND
TEND

*$TART? $1SYSTAP

304

SET LAST PAR: Ty INDICATOR
BY READING THE WORD FROM MEMORY
CCPY LAST PARITY INTO COND{TION

PARITY BIT IN §

FIRST SEVEN BiTs IN S
PLNCH THEN

SECCND SEVEN BiTS
THIRD SEVEN BITS

LAST SEVEN BITS

EXIT SPWORD

100 TIMES
BLANMK
PUNCH IT

RETURN FOR NEXT ONE
EX1T SPBLNK

HEPTAL INTO BUFFER

INTERRUPT COUNTER =2 =1
D18 + 4.

ACTION COUNTER = 1
START PUNGCH

PUNCHING COMPLETED?
WAIT FOR T

EXI1T SPUHEP

PUNCHING OF SYSTEM TAPES

ALGCL SYSTEM



