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/THERE ARE TWO BASIC PHASES OF OPERATION WITWIN
/SABRICA) COLLECTION AND (B) ASSEMBLY, IN PASS 1
/SABR COLLECTS A FULL PAGE OF DATA AND THEN
/ASSEMBLES THE FuULL PAGE, 1N PASS2 COLLECTION
/AND ASSEMBLY ARE CARRIED QUT ON A LINE=
/8Y«LINE BASIS RATHER THAN PAGE~BYw

/PAGE, FOLLOWING IS A DESCRIPTIVE FLOW CHART OF
/THE PRINCIPAL METHODS 'OF OPERATION USED Iw

/THE PROGRAM DURING PASSY,

/(1) BEGINNING AT STARY THERE ARE TWO ROUTINES NECESSARY
/70 INTIALIZE THE ENTIRE PROGRAM, IOINIT CARRIES
/0UT THE D1ALOG WITH THE USER YO DETERMINE WHICH
/170 DEVICES WILL BE USED. INITA INTIALIZES ALL
/THE FLAGS AND TABLES WHICH ARE USED CONTINOUSLY
/THROUGHQUT THE PROGRAM, .

/(2) THE DRIVER FOR THE FULL PAGE=~BY=PAGE ASSEMBLER
/1S CONTAINED IN THE LOOP THAT RUNS FROM RSTRT
/10 RSTRT6el, THIS LOOP OPERATES AS FOLLOWS,
/FIRST 1T CALLS INILPT WHICH INITIALIZES ALL
/THOSE FLAGS AND TABLES WHICH MUST BE

/REFRESHED OR RERUILT FOR EACH PAGE OF CoDE,
/THEN 1T CALLS THE MAIN LINE«BY=LINE

/COLLECTION LOOP (WHICH 1S DESCRIBED IN ITEM 3),
JUWEN A FULL PAGE OF CODE WAS BEEN COLLECTED
/THE DRIVER THEN CALLS LS55 TO ASSEMBLE THE

/PAGE (SEE ITEM 8),

/(3) THE COLLECTION LODP RUNS FROM RSTRT1 THROUGH
/THE CODE AT RSTRT6, THIS LOOP FIRST CALLS
/INCPT WHICH PREPARES FLAGS AND INCREMENTS
/TABLE POINTERS FOR EACH LINE OF CODE, IT

/THEN CALLS THE LINE DECODER DCIL (SEE

/1TEM 4) FOLLOWED BY SETCT, THE ROUTINE WHICH
/INCREMENTS THE PAGE COUNTERS AS REQUIRED

/FOR THE GIVEN LINE (SEE IYEM 6), YHEN

/THE COLLECTIONS LOOP PROCEEDS TC INTERPRET

/THE DATA LEFT BY DCIL AND STORE 1T, PROPERLY
/CODED, ON THE PAGE TAELE., IF THERE WAS

/A TAG (“LFS™ FOR "_OCATION FIELD SYMBOL"™) 1T
/1S NECESSARY T0 CALL RECT FOR A PAGE RECOUNT,

/(SFE ITEM 7), THEN THE SIZE OF THE PAGE SoO

/FAR COLLECTED 1S TALLYED UP BY CPGES, IF

/1T 1S STILL LE, 227, EVERYTHING IS FINE AND WE
/RUN THROUGH THE LOOP AGAIN, IF MOT WE

/FIRST SAVE (USING PUSKIN)

/ALL THE KEY INFORMATICN ABOUT THE LINE WHICK
/CAUSED THE OVERFLOW AMD THEM EXIT FROM THE
/COLLECTION LOOP TO ASSEMBLE THE PAGE,

/(4) CERTAIN NOTES ABOUT DCIL MAY Bf HELPFUL, THIS
/ROUTINE CONTROLS INPUT OF THE SCURCE, INDEV
/(SET BY [OINIT) POINTS 7O THE PROPER INPUY
/ROUTINE, HSR OR ASR, THESE ROUTINES

/READ ONE CHARACTER AT A

/TIME FROM THE INPUT DEVICE, THE ROUTINE CALLED
/R ORAWS CHARACTERS ONE AT A& TIME FROM THE
/INPUT BUFFER (DATA), LHEN TWIS BUFFER IS
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JEMPTY R REFILLS IT USING ®INDEV, FETCH

/USES R TO EXTRACY ONE CHARACTER AY A TIME FROM
/THE INPUT BUFFER ANO DOES SCME PREL IMINARY
/SCREENING, RUN USES FETCM TO READ A

/FULL LINE OF CODE INTD THE LINE BUFFER,
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71
72 /1,65 REANS ONE CHARACTER AT 4 TIHE FROM
73 /THE CLINE SUFFER, CTSYM™ READS THE LIE
74 /ITEM=RY=ITEM, IF THE [TEM IS & SYMAGL, GTSYH
75 /CALLS 338YY TOLOOK yF THE ITE™M IN THE i
76 /MATH SYMRAL TABLE nd LNTER IT IF 1T 1S nOT
77 /ALREANY THERE(SEE ITEN S),
78 /e8] 4PORTANT#&
79 /WHEN A SYMBUL HAS REE! PLACED On THE SYMBOL
82 /TARLE THE ADDRESS nfF THF FIKST WORD OF THE
A1 /ENTRY 1S RETURNED AT "SYMHOL,"™ THIS ADDRESS
82 /1S UMIQUE FOR EACH SYNMBOL AnD IN THE
83 - /RANGE 2280=7575, THIS NUMBER 1S USED
84 /THROUGHAUT THE PROGKAM AS THE INENTIFIER FOR
&5 /THIS SYMBOL, *# DCIL COMSIDERS EACH [TEM ’
86 /0F THE LINE AND ACTS APPROPRIATELY, FOR
87 /SYANDARD INSTRUCTIONS A STRING OF KEY DATA ABOUT
a8 /THE LINE IS LEFT, IF THE LINE 1S A PSUEDOmOP
g9 /DCIL WILL IMMEDIATELY CALL TWE APPRCPRIATE PSUECQe0P
9@ /HANDLER T0 TAKE ALL NECESSARY ACTION, MOST
91 /QF THE PSUEDO=0P HANDLERS RETURM Y0 THE
92 /BESINNING OF DCIL WHERE YHE NEXT LIME CAN BE
93 /PROCESSED AS IF NOTHING UMUSUAL HAPPENED, THE
94 /EXCEPTINNS TO THIS ARE THOSE PSUEDO~OPS WHICH
95 /CASE A PREMATURE PAGE ASSEMBLY.
96 : /THE ROUTINE SKIPL IS ACTUALLY A SMALL PART OF
97 /DCILs 1T HAS TWO PURPOSES, ONE, IT WATCHES
98 /FOR LINES WHICH SHOULD BE IGNORFD BECAUSE THE
99 /FORTR PSUEDO=0P I8 IN EFFECT, SECONDLY IT
120 /MUST WATCH FOR SEMIoCLLONS SO THAT
i1 /1F ONE 1S ENCOUNTERED(OUTSINE A COMMENT)
102 : /THE REMAINDER OF THE LINE CAN BE SAVED FOR
123 /PROCESSING AS THE Y“NEXT" LINE, .
124 /(5)ONLY TWwQ MAIN ROUTINES SRSYM AND
175 /0BSYM, TOGETHER WITH THEIR SUBSIDIARYS RUSVL AND SUSVL
ie6 /MAY DIRECTLY CONTACT THE MAIN SYMBOL TABLE,
107 /THESE ROUTINES COMMUNICATE WITH YHE REST of
128 /THE PROGRAM THROUGH FOUR IMPORTANTY
129 /CELLS IN PAGE 23
110 /USE CONTAINS THE CODE WORD FOR THE SYMBOL ENTRY,
114 /VAL CONTAINS THE VALUE OF THE SYMBOL,
112 /SYMBOL CONTAINS THE ADDRESS OF THE FIRST WORD OF THE
113 JENTRY(NAMELY THE CODE WORD),
114 /VALPTR CONTAINS THE ALDRESS OF THE VALUE WORD
115 /0F THE ENTRY,
116 /SRSYM, AFTER LOCATING A GIVEN SYMBOL IN THE TABLE
117 /(OR ENTERING IT IF NECESSARY)
118 /CALLS SUSVL Y0 FILL THE FOUR CELLS WITH THE
119 /PROPER INFORMATION ABOUT THE SYMBOL.

120
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/0BSYM USES A SYMBOL ITENTIFIER TO GET

/THE FOUR ESSENTIAL HITS OF INFORMATION, AGAIR
ZCALLING SUSVL To 00 THE WHRK, HOWEVER

/BEFNRE EITHER SKRSYM OF ABSYM™ DD ANYTHING

/THEY BOTH MAKE USE OF RUSVL. RUSVL 1§ A

/VERY IMPORTANT ROUTINE, HERE 18 WOW IT WORKS,
/LET US SUPPOSE THAT THE PROGRAM HAS OBTAINED
ZUSE .. VAL, SYMBOL AND VALPTR FOR A GIVEN

/SYMBOL CUSING SRSYM OR QBSYM), FURTHER, LET

/US SUPPOSE THAY THE PROGRAM WISHES TO

/MODIFY BOTH OR EITHER OF THE CODE AND VALUE
/WORNDS FOR THIS SYMROL IN THE SYMBOL TABLE,

/THE PROGRAM DOES NOT DIRECTLY ACCESS THESE
/WORDS [N THE SYMBOL TABLE, INSTEAD THE

/PROGRAM MERELY MAKES THE DESIRED MODIFICATIONS
/70 USE AND VAL, NOW SYMBOL. AND VALPTR

/ARE THE POINTERS FOR STORING THIS NEW INFORMATION
/BACK IN THE TABLE, IT 1S VERY IMPORTANT THAT
/NO PART OF THE PROGRAM EXCERPY SRSYM AND ORBSYM
ZEVER MODIFY SYMBOL OR VALPTR, AND BEFQRE
/EITHER OF THESE MODIFY THEM THEY ALWAYS CAlLL
/RUSVL, RUSVL TAKES USE AND VAL

/INCLUDING ANY MODIFICATIONS THAT HAVE BEExN
/MADE YO THEM AND STORE THESE WORDS BACK

/IN THE TABLE USING THE STILL UNCHANGED POINTERS
/SYMBOL AND VALPTR, IN THIS wAY MODIFICATIONS
/70 THE SYMBOL TABLE ARE MADE IN TW0 STAGES.
/THE FIRST STAGE CONSISTS OF A SIMPLE REFERENCE
/70 ONE OF TWO PAGE @ LOCATIONS, AND THWE

/SECOND STAGE IS YAKEN CARE OF AUTOMATICALLY
/DURING FURTHER OPERATION OF TWE PROGRAM,
/(6)SETCT AND CPGES DEAL WITH FIVE SEPARATE PAGE
/COUNTERS, THE SUM OF THESE IS THE NUMBER

/0F WORDS OF CORE NECESSARY TO ASSEMBLE THE CURRENT
/COLLECTED DATA, PTSZE (PAGE TABLE SIZE) IS THE
/NUMBER OF ]TEMS ~ CONSTANTS,ADDRESS PARAMETERS
/AND INSTRUCTIONS = WHICHW WAVE BEEN SO FAR
/COLLECTED, LTSZE IS THE NUMBER QF DISTINCT LITERALS
/WHEN ARE REQUIRED ON THE CURRENT PAGE, PGEESC
/WILL BE ELTHER 2. OR 4, IT 1§ }

/2 1F THE LAST COLLECTED INSTRUCTION WAS. NOT A
/SKIP INSTRUCTION, 4 OTHERWISE, THESE ARE THE
/NUMBER OF WORDS REQUIKED FOR THE PAGE

/ESCAPE, THIS ]TEM IS IGNORED WHEN THE AUTCe
/MATIC PAGING SWITCH IS NON=-ZERO, OPSCTR

/1S THE NUMBER OF POINTERS T0O OFF«-PAGE SYMBOLS
/WHICH ARE REQUIRED ON THE CURRENT PAGE,
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/THIS 1TFM IS DETERMINED BY USE OF THE

/PAGE SYMBOL TABLE, TWD TYPES OF SYMBOLS

/ARE STORED ON THIS TABLE! TAGS(LFS'S) ON THE
/CURRENT PAGE AND SYMBOLS WHICKH ARE REFERENCED
/BY MEMORY REFERENCE INSTRUCTIONS(AFS!S) ON THE
/CURRENT PAGE, IN THIS TABLE SABR KEEPS TRACK OF
/WHETHER THE SYMBOL IS ON=PAGE(1,E, IF 1T OCCURS AS
/A TAG 0N THE PAGE) AND WHETHER IT HWAS BEEN
/REFERENCED EJTHER SIMPLY OR WITH A NUMBER SIGN
/(MEANING <SYM>e1), IF THE SYMBOL IS OFFePAGE
/AND HAS BEEN REFERENCED ON THE PAGE, ONE POINYER
/1S REQUIRED ON THE ASSEMBLED PAGE FOR _

/EACH -TYPE OF REFERENCE USED (SIMPLE OR #),

/IN ADDITION CERTAIN INFORMATION REGARDING OBACTR
/1S KEPY IN THE P,S.T, OBACTR KEEPS COUNT OF

/THE NUMBER OF EXTRA INSTRUCTIONS WWICH MUST

/BE GENERATED ON THE CURRENT PAGE, THESE

/INCLUDE CDF'S YO CURRENT BANK (CODEZ5 6281'S),
/CDF @@1'S FOR REFERENCE YO COMMON, /(a)
/JMS COFSK/SKP PAIRS FOR CDF CUR'S FOLLOWING
/SKIP INSTRUCT]ONS, AND UMS CDZSK/SKP PAIRS FOR
/COF 28'S FOLLOWING SKIP INSTRUCTIONS, SUCH
/COF'S ARE NEEDED FOR OFFePAGE REFERENCES WHENEVER
/THE BANK REFERENCED 1S NOT YHE SAME AS PREVIOUSLY
/(2 INSTEAD OF CURRENTE®1 OR VICEwVERSA) OR WHEN
/THE BANK 1S UNKNOWN (E=1) AS AFTER A TAG,

/AT THE STARY OF A PAGE, OR FOR ALL JMS'S,
/0BACTR ALSO KEEPS COUNT OF EXTRA INSTRUCTIONS
/NEEDED T0 GENERATE OFF=PAGE INDIRECT REFERENCES,
/FOR THESE EITHER 2 OR 4 EXTRA INSTRUCTIONS

/ARE NEEDED DEPENDING ON WHETHER OR NOT THWE
/PREVIOUS INSTRUCTION .WAS A SKIP INSTRUCTION,

/IN THE PST AN UP=TOw«DATE RECORD !5 KEPT OF THE
/NUMBER OF INCREMENTS TQ OBACTR SPECIFICALLY

/OUE TO EACH OFFwPAGE SYMBOL, IN VIEW

/0F THE RECOUNT PROCEDURE DESCRIBED IN ITEM 7

/17 WOULD SEEM THAY TWIS INFORMATION IS REDUNDANT
/AND UNNECESSARY, HOWEVER, DURING THE DEBUGGING
/STAGE OF THE PROGRAM WITH PASS 2 INCLUDED

/1 ENCOUNTERED SEVERAL SITUATIONS, WHICH I FIND
/VERY DIFFICULY YO DESCRIBE, WHERE MORE IMMEDIATE
/INFORMATION ABOUT OBACYR WAS NEEDED, !

/AM NOT EVEN COMPLETELY SURE ] UNDERSTAND WHY,
/0BACTR MUST BE WATCHED CLOSELY, AT 6652 IN THE
/PROGRAM THERE 1S SOME CODE TO ASSIST IN
/DEBUGGING THE PROGRAM IF PROBLEMS ARISE WITH
/THE PAGE COUNT,

/WHENEVER A NEW TAG IS ENCOUNTERED ON 4

/PAGE, SETCT USES CPLFS 70 REDUCE

/BOTH DPSCTR AND QBACTR APPROPRIATELY

/SINCE WHAT PREVIOUSLY WERE OFF-PAGE REFERENCES
/MAY NOW HAVE BECOME ON~PAGE REFERENCES,
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/47y WHEMEVER A TAG 1S ENCOUNTERED ON A GIVEN
/PAGE RECT [S CALLED T0 GO THROUGW TWE

/ENTIRE CURRENT PAGE TABLE AND RECOUNY

/THE PAGE, IT DOES THIS BY CALLING SETCY
/AGAIN, ONCE FOR EACH ITEM ON THE PAGE TABLE,
/THE ONLY THING REALLY ACCOMPLISHED WERE

/1S THAT OBACTYR 1S RESET, OPSCTR IS

/UNCHANGED AS WELL AS THE OTHER PAGE COUNTERS,
/THE NEED TO RECOUNT OBACTR IS SHOWN

/BY THE FOLLOWING EXAMPLE®

/ A, TAD B

/ TAD c

/ Be @

/ CPAGE FILLS UP>
/ Cy @

/NOW BECAUSE BANK IS UNKNOWN AFTER "A,"

/AND B 1S UNDEFINED AS YET, "TAD B"

/REQUIRES A CDF CUR, MENCE INCREMENT 0BACTR,
/"TAD C" 1S OFF PAGE 100, BUT REQUIRES NO

/CDF SINCE [T IS IN THE SAME BANK,.

/HOWEVER WHEN B 1S DEFINED ON PAGE, THE

/CDF 1T CAUSED IS NO LONGER NECESSARY:

/BUT NOW THE "TAD C" REQUIRES A CDF.,

/(8) TWE ROUTINE L55 CAUSES EACH PAGE T0 BE ASSEMBLED,
/DURING PASS 1 THERE ARE TWO SUB=PHASES TO THE ASSEMBLY.
/FOR THE MOST PART BGTH PHASES RUN THROUGH TRE
ZJENTIRE PAGE OF COLLECTED CODE USING THE

/SAME ASSEMBLY ROUTINES, THE DIFFERENCE 1S
/THAT DURING PHASE 1 (ACTR=0)

/ACTUAL OUTPUT 1S SUPPRESSED, THE KEY

/PURPOSE OF PHASE & IS TO DEFINE ALL TKE

/TAGS THAT OCCUR ON THE PAGE, CLEARLY THE
/TAGS COULD NOT BE DEFINED DURING COLLECTION
/BECAUSE AT THAT POINT WE WERE NOT SURE

/WHAT SYMBOLS EVEN WERE ON PAGE, AND THUS

/NOT SURE MOW MANY EXTRA INSTRUCTIONS

/WOULD BE NECESSARY, THUS SUBPHASE 1 OF THE
/ASSEMBLY IS REQUIRED SO TWAT IN THE

/SECOND PHASE OF THE ASSEMBLY ONePAGE

/FORWARD REFERENCES CAM BE RESOLVED, HENCE
/L55 CALLS THE ASSE4ELY ROUTINE ASMBL

/TWICE FOR EACH PAGE OF CODE,

Z(9YAFTER INITIALIZING THE VARIOUS PAGE TABLE POINTERS
/ASMBL GOES INTO A LOOP WHEREIN THE
/LINEeBY=LINE ASSEMALY ROUTINE ASMO2 IS
/CALLEN ONCE FOR EACH ITEM ON THE PAGE TABLE,
/ASMd2 1S A HUGE ROUTINE OCCUPYING ABOUY
/THREE FULL PAGES OF CUDE, ASMP2 FIRSTY
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ZEXAMINES THE CODED DATA PERTAINING TO THE GIVEN
/1Te4 ON THE PAGE TASLE 7O DETERMINE WHAT

/TYRE OF 1HSTRUCTION IS TO 3E ASSEMBLED AND

Zwr AT THE CURRENT Ba*K AMD SKIP SETTINGS

/ARE, THEN DEPENGIMG 0N THIS ANALYSIS THE ROUTINE
/TRANFERS T0 THE PROPER SUBSECTICN OF [TSELF

/FOR HANDLING THIS TYPE OF IASTRUCTICN, THERE

/ARE A DOZEN OR MORE CASES WHICH MUST

/BE DEALT wITH, THEM THE RQUTINE MOVES

/70 ONE OF ITS VARINUS-EXIT STRINGS

/70 COMPLETE THE ACTION AND SET THE RANK AND

/SKIP CONDITIONS FOR THE NEXT LINE, AFTER ALL
/1TEMS ON THE PAGE TABLE HAVE BEEN ASSEMBLED

/1IN THIS WAY ASMBL THEN CALLS THE ROUTINE

/A2, A2 PRODUCES (IN PHASE 2) THE PAGE ESCAPE AND
/THEN GUTPUTS THE ENTIRE LITERAL TABLE WITH

/ALL THE OFFmPAGE POINTERS INTERMINGLED,

/(12) SPECIAL CONSIDERATION SHOULD BE GIVEN TO OFFe
/PAGE FORWARD REFERENCES SINCE THMEY WILL REMAIN
/UNRESOLVED WHEN THE CURRENT PAGE WAS BEEN
/ASSEMBLED, DURING ASSEMBLY WHEN

/A REFERENCE TO AN OFF=PAGE, OR AN AS YET
/UNDEFINED SYMBOL 1S ENCOUNTERED THE SYMBOL'S
/IDENTIFIER 1S STORED ON TME LITERAL/OFF2PAGE POINTER
/TABLE, THEN WHEN A2 1S OUTPUTTING THE

/LITERAL TABLE AMY STILL UNDEFINED SYMBOLS ARE
/DEALT WITH AS FOLLOWS, THE SYMBOL'S INDENTIFIER
/TOGETHMER WITH THE LCCATION RESERVED IN THE CURRENY
/PAGE FOR ITS VALUE ARE STORED ON TWE OCCURRENCE
/TABLE, THE LOCATION WHERE THE PGINTER MUST BE
/STORED IN THE CURRENT PAGE 1S MERELY LEFY

/BLANK AT THIS TIME, THEN LATER ON WHEN THIS SYMBOL 1S
/ENCOUNTERED AS A TAG THE ROUTINE LFSCK

/WHICH PROCESSES TAGS DURING ASSEMBLY WILL

/REMOVE THE 1TEM FROM THE OCCURRENCE TABLE AND
/OUTPUT 1T PRECEEDING THE POINTER BY AN ORIGIN

/T0 THE CORRECT LOCATION, .

/¢11) DURING PASS2 (THE LISTING PASS) MOST OF

/THE SAME CODE IS USED TO PRODUCE THE

/ASSEMBLY LISTING, HOWEVER THWE TIMING 1S
/DIFFERENY, NOW THE COLLECTIONeASSEMBLY
/ALTERATION 1S CARRIED OUT ON A LINE=BYel INE
/BASIS RATHER THAN OM A PAGE=BY=PAGE BASIS,
/(HOWEVER ALL THE PAGE TABLES AND COUNTERS MUST
/STILL BE MAINTAINED JUST AS IN PASSL,) THE

/PASS2 OPERATION DIFFERS FROM PASSL IN THE
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319

329 /FOLLOWING RESPECYS, EACH TIME A LINE HAS

321 /BEEN COLLECTED AND 17S DATA ENTERED INTO THE
322 /PAGE TASBLE IN TYHE HNORMAL FIRST PASS WAY,

323 /A CALL 1S ISSUED T THE LINE=BY=LINE

324 /ASSEMBLY ROUTINE ASM@2, SINCE ALL SYMBOLS

325 /ARE NOWw DEFINEQD TRERE wILL BE NO UNRESOLVED

326 /FORWARD REFERENCES ON QR OFF~PAGE, ASME2 ACTS
327 /DURING PASS2 EXACTLY AS IT DOES DURING PASSH
328 /WITH ONE BIG EXCEPTIOM! YHE BINARY OUTPUT ROUTINE
329 /0UTBN IN SUPPRESSED AND IN 178 PLACE IS

332 /SUBSTITUTED THE LISTING ROUTINE WRITE,

331 /WHEN THE PAGE COUNTERS INDICAYE THMAT THE PAGE
332 /1S FULL THE DRIVER RQUTINE WILL CALL L55 aS

333 /USUAL, HOWEVER IN PASS2 TWE TWO CALLS

334 /70 ASMBL ARE BY=PASSED AND INSTEAD A SINGLE

335 /CALL YO A2 1S ISSUED SO AS YO GEY THE

338 /LISTING TO THE PAGE ESCAPE, THE LITERALS AND
337 /THE OFF«PAGE POINTERS,

338 /(12) YHE REASON FOR WAVING SEPARAYE LITERAL TABLES FOR THE
339 /COLLECTION AND THE ASSEMBLY PHASES OF

340 /THE PROGRAM ]S THAT DURING PASS2 BOTH

34y /PHASES OF THE PROGRAM ARE OPERATING SIMUTANEOUSLY
342 /AND BOTH ARE BUILDING LITERAL TABLES IN &

343 /DIFFERENT WAY, .

344 /(13) THE PAGE ESCAPE TABLE, PEBSE, 1S NECESSARY
345 /1S THAY DURING PASS2 LOCATIONS

346 /CANNOT BE ASSJGNED FOR LITERALS AND OFFePAGE
347 /POINTERS UNLESS THE FINAL PAGE ESCAPE

348 /FOR THE PAGE 1S KNOWN, WENCE THESE NUMBERS

349 /ARE SAVED DURING PASSY,

358 /(14) YHE PAGE 0P TABLE IS ACYUALLY A PART OF
351 /THE PAGE TABLE,

352 /(15) EXTERNAL SYMBOLS ARISE IN TWO WAYS)

353 /FROM ENTRY SYATEMENTS AND FROM CALL STATEMENTS,
354 /THEY ARE ENTERED IN THE E,S.Y, IN ORDER OF

358 /APPEARANCE IN THE PROGRAM AND NUMBERED

356 /ACCORDINGLYs THESE ARE THWE NUMBERS WHICH THE
357 /LOADER REFERS Y0 AS "LOCAL EXYERNAL NUMBERS,"
358 /(46) EQUIVALENCING OF TAGS

359 /1S TREATED AS A PSEUDO=OP AND IS )

3860 /HANDLED BY THE ROUTINE PBSS2, (INCIDENTALLY

364 /SOME OF THE ODD NAMES [N THE SOURCE WERE

362 /PASSED ON YO ME FROM THE QRIGINAL 1CS

363 /PROGRAM, I DID NOT CHANGE THEM MERELY BECAUSE
364 /THEY MADE NO SENSE,) THE OPERATION IS THISI

365 /ALL EXTRA TAGS TO Bt DEFINED AT A GIVEN LOCATION ARE
366 /ZENTERED AS A GROUP IN THE EQUIVALENCE TABLE,
387 /AND A CODE BlY 1S SEY ON THE PAGE TABLE YO

368 /INDICATE THAY SUCH A GROUP 1S Y0 BE DEFINED

369 /WHEN THE LOCATION HAS BEEN DETERMINED DURING
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372 /ASSEMBLY, ANUMCK DOES THE WORK OF DEFINITION./(#)
374 /VES CHANGE NOTICES

372 / AS OF V@3 THE SABR SYSTEM WAS

373 / BREEN CHANGED SUCH THAT CoMMOM

374 / WlLL RESIDE IN FI1ELD 1 INSTEAD

375 / of FIELD 0,

376 / THE ONLY CHANGES REQUIRED To SABR

377 / 1TSELF ARE AS FOLLOWS i

378 / (1) HICOMBL77 INSTEAD OF 777)

379 / (2) PARG & ASMBL MUSY NOW OUTPUT 6211!'S
380 / INSTEAD OF 6201!'S FOR CDF'S TO COMMON,
3al / NOTES

3g2 / THE COMMENTS WAVE NOT BEEN CHANGED TO
&3 / REFLECT THIS CHANGE,

3r4 / ALSO: BANK = @ [S STILL THE CONDITION
3RS / FOR REFERENCES TO COMMON, (BANK=1

386 / STILL MEANS BANK KNOWN TO BE CURRENT
387 / AND BANK ® ni STILL MEANS BANK UNKNOWN,)

3R8
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/

FIELD @

/

/

/ DEFINE LOCATIONS OF MONITOR SUBROUTINES

/

DISPL=L0

CDFSKe3S«DISPL

CDZSKu41+D1ISPL

puMse57+01SPL

LINK=23+D]SPL

0B1S=45+D[SPL

OP1S=52+4DSPL

RTN=a3PeDISPL

L3}

USE, 2

VAL, 2 )

SYMBOL, # /PTR YO CURRENT USE WORD IN MS?

M7, w?

ASE, s@ ) :

CTP, CORE1el /0CC, YAB, PTR (NEXT FREE WORD BELOW)

STY, STYP /PTR T0 1ST FREE WQRD OF SYM, TAB,
/{KEEP STT AFYER 0tP FOR INITA)

X2 [/ /LINE BUFFER INDEX

X1, [ /TEMP AUTOS

X23 2

X3 @ ~ /HSR BUFFER INDEX

K24 2

K4, 4

K3y 3

K133, 130

K30, 3a
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432
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426
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azz21
2222
t223
2224
ag2s
Y326
na27
2032
#a3l
2g32
2033
B34
2935
¢o36
2037
2049
2041
1242
1343
vo44
#pas
2346
2947
2050
2es1
4052
2053
2254
9955
hesé

ALY

5312
2215
1323
4726
3726
4725
PA-Y'q")
12029
300
4507

2201

4764
3664
34002
6263,
6443
42290
3164
2000
2443
420
2229
240¢
2226
3743
5000
1347
4772
1060
2532

vi3s

/

/
ICPLFS,
CPGEST,
CTYPE,
CRLF,
THMMY,
GETrHR,
GETSYM,
InD,
LFSCHK,
0BSYM,
DCILL,
NULLPY
0TYPE,
OUTBIN,
OUTSKP,
POPEXP,
PRSYMP,
PUNCH,
RDIL,
RECT!,
L5571,
SKIPL)
SLIvTAB,
SPSTAB,
SREST,
STCE,
TEST,
TYPE,
KLNP,
WRITEP,

23-SEPm6Y 11123

INODIRRECT REFERENCES

TPLFS
CPGES
L6l
L73
nUM
165
GTSYM
INILPT
LFSCK
NBNSYM
ROLL
NULL
L62
QUTBN
OUTSK
POPEX
PRSYM
L63
peiIL
RECY
L55
L72
SLTAB
SPSTB
L66
SETCT
TSCHR
L64
Wi N
WRITE

FAGE 11

/CHECK FOR AND PROCESS COLLECTION LFS
/CHARAGCTER TYPEOUT ROUTINE '

/DUMMY ROUTINME
/ROUTINE TO READ NEXT CHAR
/ROUTINE TO INPUY AND DECQDE NFXT SYMBIL

/CHECK FOR A LFS
/0BTAln SYMROL FROM MST

/0CTAL TYPEOUT ROUTINE
/ROUTINE TO OUTRUY COMP WORD AND REL RITS
/ROUTINE TO QUTPUT A SKIP INSTRUCTION

/8INARY PUNCH ROUTINE
/READ AND DECODE ONE INPUT LINE

/SKIPS UNTIL A RETURN OR SEMICOLON
/SEARCH LITERAL TABLE

/SEARCH PAGE SYMBOL TABLE

/ROUTINE YO SEARCH EXTERNAL SYMBOL TABLE

/ROUTINE TO TEST CHARACTERS FOR EQUALITY
/TTY TYPE ROUTINE



/SABR,815
459
460
461
462
463
464
465
466
467
468
459
472
471
472
473
474
475
476
477
478
479
450
481
482
483
484
485
486
487
488
489
499
494
492
493
494
495
496
457
498
499
500
504
532
523
574
505 -
546
527
528
529
518
511
512
513

2057
F3.LY
2061
2062
2263
2064
2265
“e66
#0867
0970
var4
2072
2273
2o74
2975

2076
aer7?
9170
2121
2122
2103
214
2105
2126

2107

2110
0111

0112

2113
2114
p115
2116
0117
0120
2121
8122
2123
2124
2125
0126
2127

2430
2131
2132
#4133

PALLR

ceoe
¢ra
7oee
[a'4)]
po2e
221"}
zooe
ggoe
2000
oepe
poee
coep
¢eeo
1]}
(421}

2377
i1}
¢eoe
[rIr]
zeo0
702y
[51: 1"} %
¢one
(44°1']

g0

¢oee
2000
veen
oo
goep
goen
©¥o0e
7200¢
peoe
peee
80092
neoe
zhee
w08y
©voRe
¢80
2322
po7@

20080
(313"
00ee
[324')

V135 23=SEP=49
/

11128 PAGE 12

/ IMPORTANT VAALABLES

/

ACTR, # /ASSEMBLY COUNTER

BSSSW, 2 /BSS 3 IN PROCESS SWlTCH

CHR, 2 /L0C YO HOLD CURRENT CHARACTER
CSUM,y 2 /BINARY CHECK SUM

EQVYNPR, EQUTB
EQVIPR, EQUTB
ILC,

LFSPTR,
LINE,
LI1TSZE,
LYSZE,
LSTSKP,
LSTBNK,
0BACTR,
OPSCTR,

/EQUIVALENCE TABLE QUTPUT POINTER
/EQ. T8, INPUT PTR,
/CURRENT LOCATION
/POINTER Y0 LFS TABLE ENTRY
/NQ OF LINES SINCE LASY LFS
/S1ZE OF LIT TAR (ASM PHASE)
/SAME FOR COLL, PHASE
/LAST IANSTRUCTION SKIP INDICATOR
/UAST INSTRUCTYION BANK INDICATOR
/QFF BabK INSTRUCTION ADDITION COUNTER
/QFF PAGE SYMBOL COUNTER

[atpas KEEP ITEMS S0 INCLOSED IN TWE GIVEN ORDER FOR INITA

HICOM, 2177
PAG, 290
ESTSIZ,
EQvalT,
APMSH g
TEMY,
CPSW.
DSW,
FORFLG,

R AR RS

o2

SCOL.ON,
/Hdane
PASS,
PGEESC,
PUPGE,
PHASE,
PSTCPR,
PSTSPR,
PSYSEE,
PTCPR,
PYOPR,
PTSPR,
PTSZE,
TEML,
TEM2,
TEM3,
TEM4,
TEMS,
PTSIZ’PTS!E
5ITSIE=L!TSZ€

PR VL HTNNINTISTI R

/LISTING VARIABLES
LFLG, 2
EFLG, 2
VFLG, a
AFLG, 2

/CURRENT PAGE BITS ,
/WOLDS SIZE OF EXTERNAL SYMBOL TAALE

/AUTOMATIC PAGING MODE SW]TCH
/SPECIAL VARIABLE USED BY ASMES

/FORTR PSUEDO=0P FLAG
/POS NON«@ MEANS IGNORE DATA

/HOLDS SIZE OF PAGE ESCAPE REOQUIRED FOR CUR PAGE

/PHASE SWITCH

/PAGE SYMBOL YABLE CODE POINTER
/RAGE SYMBOL TYABLE SYMBOL POJINTER
/S12E OF PSTY

/PAGE TABLE CODE POINTER

/PAGE TABLE OP CODE POINTER

/PAGE TABLE SYMBOL POINTER

/S12E OF PT

/KEYPUNCHING ERROR
/KEYPUNCHING ERROR

/2 1F NULL LINE ) )
/ERROR FLAG, 6BIT CHAR, IN LEFT HALF
/8 1F NO VALUE TO OUTPUT

/DITT0 FOR ADDRESS



/SABR, 815 PALLE V135 23aSEP=69 11128 PAGE 12e1

514 #134 0000 cobE, ¢ /RELOCATION CODE

515 ¥135 00D ADDRES, @ /INSTR, ADDRESS
516 2136 009 VALUE, 2 /INSTR, VALUE



/SABR,B15

517
518
519
520
521
522
523
524
525
526
527
528
529
532
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
552
5514
552
553
554
555
556
557
558
559
560

#2137
7140
2141
2142
2143
0144
0145
2146

3147
7159
8151
8152
€153

2154
2155
0156
2157
2162
0161
8162
2163
?164
8165

4166

2167
0172
2171
z172

FALLY

[34'1]
epeg
7009
2008
2000
2009
ceep
[4'T4]
€146
reen
coee
¢o99
X 1)
ba'dp}

2085
223e7
2010
o028
7040
wR77
7400
8177
©v2en
249
7045
ee27
¢e31
2232
241
7600
2166
7524
1645
7776
7775
7043
¢952
2164

Vi35

23«SEPw69 - 11128  PAGE 13

/LINE INFO

LFS, [} /KEEP YHIS LISY ORDERED AS GIVEN
0P, [ /70 AGREE WITH TLFS LIST
18, e

AFS, [

UMIC, [4

NSGN» [4

EXP, 4

SK [}
CURSKPESK

BANK » [}

S@, 2

Si. 2

S2, 4

S3, [

/ FREQUENTLY USED CONSTANTS
/

KS, 5

K74 ode7
Kid, 12X
K2¢, 2029
K4é, 7040
K77, 2077
K102, ige
K177, 2477
K222, n200
K242, 240
K40p=| 551
K6RQBGETSYM
K30Q8=| FSCHK
Ki0p0=INI
K40QI=PRSYMP
K7602, 7600
M2202=K7600

M254, =254
LINAX, LINBUF=1
M2, 2

M3, =3
K2932=RDIL
M34P2RSTCE

M76372=K220



/SABR 815

564
562
563
564
565
566
567
568
569
572
571
572
573
574
575
576
577
578
579
580
581
582
583

2173
3174

2175
2176
2177

PALLY

7164
2162
2043
7627
2845
6776
7476
7032
7476
6776

5575
2710
5576
2714
5577
2702

v13s 23-SEP=69 11128 PAGE 14
/
/ CORE LAYZUT POINTERS
/
PTORTRaK2@7 /PAGE OP CONDE TABLE 1 IN BANK 4.
HSEESTRK1Dw /BASE OF EXTERNAL SYMBOL TABLE 1N BANK
M8 Y=K2020 /BASE MAIN SYM, TA3 IN BANK1
LFSRSEaK&2D /EASE QF LOCATION FIELD SYMBOL TABLE IN BANK 1
LITRSE=55] /BASE OF ASSEMBLY PHASE LJTERAL TABLE [ BAMNK 1
PSTBSE, PST8 /BASE OF PAGE SYMBOL TA3ILE IN BANK 2
PTBSE, PTH /BASE NF PAGE TABLE [N BANK @
LTBSEsKizOM /8ASE OF COLLs PHASE LIT, TABLE IN BANK
PTB=27176
PSTR267756
IERROREJMP 1 /ERROR MESSAGES
ERR]
CERROR®JMP | ,
ERRC
SERRORaYMP 1 ,
ERRS



/78ABR,815

54
585
586
517
588
539
594
591
592
593
594
595
596
597
598
599
600
624
602
633
624
825
606
é6e7
68
629
610
611
612
613
614
615
616
617
6468
619
620
621
622
623
624
625
626
627
628
629 -
630
631
632
633
634
635
636
637
638

A208
w21
2202
2243
2224
2225
3206
2227
2212
9211
212
2213
B214
9215
9216
2217

7220

0223,
p222
2223
2224
0225
2226
8227
2230
2234
2232
8233
8234
2235
2236
2237
0240
2241

8242
2243
2244
22453
B246
0247
2258
0251
4282
2253
2254
2255
p256
2257

FALLY
22¢¢

7249
4777
3111
3726
4725
4439
7410
4727

. A443

4733
3060
4452
1140
6241
3520
6201
1146
7647
1169
1517
3123
1144
76482
1245
1323
3123
1145
7640
5242
1143
7650
5245
1045
5272

1156
1123
3123
1171
1142
7440
5256
1457
1123
3123
1152
5264
7001
7642

V135
*3200

/
/

/
START,

RSTRT,
RSTRTL,

RSTRT4,

RSTRT2,

23SEP=69 11128  PAGE 15

MAIN CONTROL LCGIC

CLA.

JMS
nCA
nCA
JMS
JMS
SKP
JMS
JMS
JMS
DCA
JMS
TAD
COF
0CA
COF
TAD
524
TAD
TAD
DCA
TAD
SZA
TAD
TAD
nCA
TAD
sZa
JMP
TAD
SNA
JMP
TAD
JMP

PAR

TAD
TAD
DCA
TAD
TAD
S2A
JMP
TAD
TAD
DCA
TAD
JMP
1AC
SZ4a

—

——t

19
20
CLA

CLA

CLA

CLA

FOR

TEML

CLA

INITIO

PASS

1CALSW

INITAP

IN] /ZINITIALIZE PAGE YABLE POINTERS
INCPT] /INCREMENT PAGE TABLE POJNTERS
RDIL /INPUT AND DECODE ONE LINE
CKCSWP /CK FOR MISSING ARG

BSSSW /ALSC CLR BSS 1S PROGRESS SwW
STCE /SEY COUNTERS FOR CURRENTY LINE
P /0P CODE

PTOPR /70 PY Q0P CODE WORD

SK /0R IN SKIP BIY

K40 /SK1P INST

PYICPR /1IN CASE LFs BIT IN ALREADY
TEMY

18 /0R IN INDIRECT BIT
K408 /YES

TEMY

TEMY /FOR NEW PT CODE WORD
EXP /00 WE HAVE A PAR?

RSTRTS /YES
uMic /A MICRO INST?

RSTRT4 /NO AN MR{
K4 /0R IN CPERATE BIT

CoMP ZEXIT TO COMPUTE PAGE SIZE
AN 0P CODE
K10 /PLACE ‘PAR BIT ON PAGE TABLE
TEMY
TEM),
M2
AFS /1S AFS A CONSTANY
146 /N0
K20 /YES .. CONSTANT BIT
/+PT CODE WORD
TEML /FOR NEW PT CODE WORD
se /ACTUAL BINARY CONSTANT
COMPGO ZEXIT TO COMPUTE PAGE SIZE

/1S AFS A LITERAL



/5ABH, 15

639
64
641
642
643
644
645
546
647
648
649
658
651
652
653
654
655
656
657
658
659
660
661
662
863
664
665
666
667
668
669
67¢
671
672
673
674
675
676
677
678
679
682
6894
682
683
644
685
686
687
688
689
,./

2262
4261
7262
2263
2264
2265
Ara8

08267 -

02723
2271

p272
2273
2274
2275
2276
277
2320
2331
2322
2323
2324
23298
2326

2327
#3192
2311
2312
n313
2314
7315

2316
2317
4320
#3214
2322
8323
€324
2325
2326
2327
2332
2331
9332
2333

PALL1S

5263
1044
5252
1142
3521
1144
7642
1043
1123
3547

1137
7648
4444
4422
1166
7750
5316
4731
1112
3111
7240
1122
3122

4445
4776
4732
4730
4430
3444
5211

1111
3112
11190
7640
4724
5247
5651
4327
1563
3551
4217
4200
5561
2762

Vi35

COMPGO,

COMP,

~ N.

/
RSTRTE,

LASMP,
INITAP,
ICALSW,
INCPTI,
POPINI,
PSHINIT,
FIX1,
CKCSwP,

23SEP=69

JMP *3
TAD K2
JMP RSTRT2
TAD AFS
DCA ! PTSPR
TAD NSGN
SZA CLA

TAD K2000
TAD TEMY
DCA I PTCPR

NOW COMPUTE THE

TAD

SZa CLA
JMS 1
JMS 1
TAD

SPA SNA
JMP.

JMS 1
TAD

0CA

CLA CMA
TAD

DCA

LFS

RECT!
CPGES!
M2ed
CLA
RSTRTS
PSHINI
PUPGE
PGEESC

PTSZE
PYSZE

11128  PAGE 15e1

/NO.

/YES o.o LITERAL BIT

/SAVE AS CONSTANT FROM THIS POINT
/PLACE AFS ON PST

/€K FOR # REF

/IYES
/GET ALL THE BITS
/70 THE CODE WORD

CURRENY PAGE SIZt
/1S YHERE AN LFS

/YES J4» EXIT TO RECOUNT RAGE
/COMPUTE ACTUAL PAGE SIZE
/SUBTRACT PHYSICAL PAGE SIZE

/NO ., GEY NEXT

/YES y,« PUSH CURRENY INPUY LiNE
/RESTORE LASY PAGE ESCAPE

/DECREMENT PAGE TABLE SIZE

ASSEMBLE THE CURRENT PAGE

JMS
JMS
JMS
JMS
JMS
DCA
JMP

TAD
NCA
TAD
S2A CLA
JMS 1
JMP
ASMO2
INITA
CALLSW
INCPY
POPIN
PUSHIN

S FIXILC

CKCSW

L551
ybPG
F1X1
POPINI
IN]
RECT]
RSTRY3*2

PGEESC
PUPGE
PASS

LASMP
RSTRTL

/ASSEMBLE CURRENT PAGE

/F1x ILC IF PASS 2
/POP LAST INPUT LINE
/INITIALIZE PT POINTERS

/CLR RECOUNT FLAG FOR CPLFS
/EXIT TO PROCESS ROPPED LINE

/SAVE CURRENT PAGE ESCAPE
/1IN CASE NEXT LINE OVERFLOWS PAGE



/84BR,815

692

691
692
693
694
695
696
697
698
699
728
724
7¢2
723
704
725
716
“Te7?
728
7¢9
718
714
712
713
714
715
716
717
718
719
729
724
722
723
724
725
726
727
728
729
732

2334
2335
2336
2337
2342
2341
8342
2343
2344

2345
2346
2347
2352
2354
2352
9353
2354
355
2356
2357
2360
2361
2362
23563
2364
2345
2366
2367
2370
0371
2372
2373
8374
2375
8376
0377

PALLY

4446
7243
1122
7450
5343
3122
4445
4776
5372

4427
7920
7410
761¢
5575
4446
1450
#1166
7459
5575
3374
7249
1122
7452
8366
3122
4445
1374
3877
4732
1375
3233
5434
2000
u2es
3172
6456

V135

/

/
PPAGE

RORGX

RORG1,
RSTRYX,
UDPG,
INITIO,

23=5EPw69
PAGE PSEUDO OPERATION

JMS 1
CLA CMA
TAD

SNA

JMP

nCA

JMS 1
JHs 1
JMp

SKIPL
PYSZE

3
PTSZE
L551
UoPG

- RORGX

111428

PAGE 16

/DECREMENTY PAGE TABLE SI12E
/WATCH FOR ZERO

/FOR NEW PAGE TABLE SlZE
/ASSEMBLE CURRENY PAGE

ZINITIALIZE AND INPUY ANOTHER LINE

REORG PSEYDO QPERATOIN

JMS 1
NOP
SKP
SKP CLA
1ERROR
JMS ]
TAD
AND
SNA -
1ERROR
DCA
CLA CMA
TAD
SNA
JMP
DCA
JMS 1
TAD
BCA
JMS 1
TAD
DCA
JMP |
2
RSTRT
UDPAGE
104NIT

GETSYM

SKI1PL
s@
K762¢

RORGL
PTSZE

3
PTSZE
L551
RORGY
PAG
FIX1
RSTRTX

0CILY .

NULLP

/GET NEXT INPUT ITEM
/NOTHING THERE
/SYMBOL

/CONSTANT

/LITERAL

/NEW RELOCATABLE ORIGIN )

/MASK OFF PAGE DISPLACEMENT BiTS
/ARE WE TRYING YO REORIGIN BELOW 280
/YES .. NOT ALLOWED

/SAVE NEW ORIGIN

/DECREMENT PAGE TABLE SIZE

/1S THIS THE BEGINNING OF A PAGE
/YES
/NEW ORIGIN
/70 PROPER LOCATION
/RETURN AT RSTRY [NSTEAD OF RDL1

/RE=INITIALIZE AND GO



/SABR,81%

731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
764
762
763
764
765
766
767
768
769
770
774
772
773
774
775
776
777
778
779
780
781
782
783
784
785

2400
24231
2422
2423
0404
2423
2426

2427

7410
2411
2412
2413
g444
P445
0416
0417
2420

FALL
vapg

(31}
1142
7640
5236
5634
4633
1239
3825
1231
3836
3057
1063
3235
3067
4632
1230
3836

Y135
2N4A2

/
/

23SEP=69

FAGE 17

SOUTINE TO CAUSE CURRENT PASE T0 RE ASSEMBLED

/THIS ROUTINE ACTS AS THE DRIVER FOR THE ASSEMBLY

/PROCESS,

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
L

55,

L55¢C,

MOST OF THE ACTUAL ASSEMRLY WORK
/1S NONE BY ASMBL,AL,AZ,8 ASH22,
C/FUNCTIONI(PASSY)

CALL ASMBL TwWICE, THE FIRST TIME

(ACTRE@) PROHIBIT OQUTPUT BY CONVERTING

"JMS OQUTRIN"™ TG "JMS DuMMY"™, BUT

ALSO CONVERT "JMS DUMMY"™ YO "JMS QUTEBNY
SO THAT OUTPUTTING QF OCCURAMCES

w1LL OCCUR IN FIRSY CALL YO ASMBL,

IN GENERAL, IN THE FIRSY RUN THRU ASMBL
NOTHING HAPPENS EXCEPY THAY TAGS ARE

NEFINED (BY LFSCK),

AS TME TAGS ARE

DEFINED LFSCK ALSQO CAUSES TWE

NCC,TAB, T0 BE SEARCHWED FOR PREVIOUSLY
UNRESOLVED FORWARD REFERENCES T0 THWIS
TAG, IF FOUNDs, RELOCATABLE POINTERS TQ
THE TAG ARE OUTPUT AT ALL REQUIRED
ADDRESSES DURING PHASEL OF ASMBL,

AFTER THE 1ST ASMBL, QUTBIN & DUMMY ARE
SWITCHED BACK TO NORMAL & ASMBL

IS CALLED AGAIN,

DURING 2ND ASMAL

THE TAG DEFN, SECTION OF LFSCK IS
BYaPASSED & ALL CODE EXCEPY CCCURANCES

1S OUTPyYT,
(PASS2)

DURING THE LISTING PASS MOST QF THE
ASSEMBLY 1S DONE ON A LINE~BY=LINE
BASIS BY ASM2 S0 L55 WAS LITTLE

TO DOy IT JUST CALLS A2 TO

OUTPUT THE LITERAL POOL & THEN

Al TO INIT, ASSEMBLY OF THE NEXT

PAGE,

2

TAD PASS
SZA CLA

JMP L55L
JMP 1 1.558
JMS 1 L55A
TAD L56
nCA DUMMY
TAD 1L56+1
0Ca QUTBIN
nCa ACTR
TAD EQVOPR
DCA TEMSS
0CaA LINE
JMS 1 ASSMBL
TAD L56

DCA OUTAIN

/CLR DEF BIT IN PST FOR OVERFLOW EOV TAG

/CHECK COMMON PUNCHED
/SEY DUMMY ROUTINE TO OUTPUT

/SET QUTPUT ROUTINE TO DUMMY
/CLEAR ASSEMBLY COUNTER

/SAVE FOR 2ND ASSEMBL
/CLEAR IN CASE WE GET AN MERROR

/ASSEMBLE PAGE FJRST YIME
/RESTORE QUTPUT ROUTINE



/SABR, 845

786
787
788
789
799
794
792
793
794
795
796
797
798
799
820
82
822
803
824
825
826
827
828

2421
V422
2423
7424
7475
[ Y]
2427
242
U431
432
P433
v434
2435

2436
2437
2440
0441
2442

PALLY

1231
3025
2657
1235
3263
4632
5679
3449
3726
5470
3537
6725
feee

4641
4642
5602
5424
5526

V138

L56,

ASSMAL ,
L55a,
L5558,
TEMSS5,

L55L, -

A2P,
ALP,

23~SEP=63
TAD L5641
NCA nyMuy
182 ACTR
TAD TEMSS
nca EQVORR
FLERS ASSMBL
JMP 1 L55"
2UTBN

UM

ASMBL

HCBPS

EQVFIX

(? - .-

JMS 1 A2pP
Jus 1 ALP
JMP | LS5
A2
" AL

11128 PAGE 17=1
/RESTORE DUMMY ROUTINE

/SET ASSEMBLY COUNTER
/RESTORE AS REFORE 1ST ASSEMRL

/ASSEMBLE AND QUTPUT THIS TIME
/RETURN

ZINITIALIZE NEXT PAGE



/SABL, 818

B29
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
832
831
832
833
834
835
436
837
838
839
842
841
842
843
844
R4S
844
847
848
849
859
851
852
853
854
855
856
857
858
859
862
861
862
863

2443
2444
2445
2446

h4a7
2450
2451
2452
2453

2454
2455
2456
2457
2462
7461
2462
4463
2464
2445
2466
2487
24780
2471
2472
2473
2474
2475
2476
2477
2572

PALLA

7eo0
1116
7449
5734

4732
3B74
1122
7243
3220

6211
1520
&271
3142
1517
7169
2146
1517
7243
3144
1517
re15
3143
1517
7156
3145
1547
7245
3141
1517
7157

V135 23wSEPR69 11123  PAGE 18

/

/COLLECTION PHASE ROUTINE

/RECOUNT THE CURRENT PAGE BECAUSE OF AN LFS
/CALL W]TH AC®2, LEAVES aACs?

JFUNCTIONIWHEN A NEW TAG IS DEFINED ON PAGE

/ OPSCYR & OBACTR MAY NEED Y0 BE
/ REDUCED, CPLFS TAKES CARE OF OPSCTR
/ BUT OBACTR REQUIRES REVIEWING THE
/ ENTIRE PAGE,
/0PERATION] (1) CALL CLNPST Y0 CLEAR BITS 1-9
/ OF ALL PST CODE WORDSeWIPES OUY
/ SHARE OF OBACYR DUE TO EACH SYM,
/ (2) RE=INIT PAGE & CLR OBACTR
/ (3) FETCH ITEM FROM PAGE TABLE
/ (4) SET ALL INSTR,TYPE FLAGS ACCORDINGLY
/ (5) CALL SETC
/ (6) INC PAGE YTABLE PTRS TO NEXT ITEM
/ & LOOP BACK TO (3) )
/ CONTINUE THRU ENTIRE TABLE,
/
RECTY, a
TAD PSYSZE /ANYTHING - ON PST?
SZA
JMP 1 CLENUP /YES, CLEAN PSY CODES
RECRET, JMS 1 INISS /D0 INITS,
DCA OBACTR /ZERO OFF BANK ADDITION COUNTER
TAD PTSZE /S12E OoF PT
ClaA
DCA RECTY /T0 INNEX LOCATION
/
/ TH1S 1S THE RECOUNT LOOP
/
RECT2, CDF 1@
TAD I PYOPR /0P CODE FROM PT
COF ¢9
pCa oP
TAD 1 PTCPR  /CK FOR SKIP INST
AND K40
0CA SK
TAD I PTCPR /CK FOR # REF
AND K264¢
cCa NSGY
TAD 1 PTCPR /PT CODE WORD
AND K4 /1S 17 AN OPERATE INSYRUCTION
0CA uMic
TAD 1 PTCPR  /CK FOR PAR EXP
AND K1e
DCA EXP
TAD I PTCPR /PAGE TABLE CODE WCRD
AND K442 /MASK OFF INDIRECT BIT
nCA 18 /PLACE IT IN PROPER LLOCAYION
TAD 1 PTCPR /PT CODE wORD

AND K20 /1S AFS A CONSTANT



/8ABR,E15

844
865
866
867
868
869
872
871
872
873
874
875
876
877
878
879
882
831
882
883
884
885
886
887
818
R49
892
891
892
893
894

2524
2522
2503
2504
2525
0526
2527
2512
#5114
2512
2513

2514
2515
72516
2517
7528
2521
2522
2523
2524
4525
2526
3527

4538
1531
2532
2533

PALLL

7112
7442
5326
1517
2814
7112
7450
1521
3142
1521
3152

1517
7332
7650
5322
7240
3147
4452
2200
7410
5643
4733
5254
24292
1741
6424
7231
6741

11128

PAGE 18w}

/YES
/PT CODE wORD
I{S AFS A LITERAL

/ADCRESS FIELD SYMBOL

/ACTUAL LITERAL
/70 L!TERAL LOCATION

AREA WHICH CALLS COUNT ROUTIME

V135 23=SEPw69
CLL RYR
S2A
JMP ' *3
TAD { PTCPR
AND K2
CLL RAR
SNA
TAD | PTSPR
DCk AFS
TAD 1 . PTSPR
]} se
ECT3:, TAD I PYCPW
AND Keey
SNA CLA
JMP o3
CLA CMA
0CA BANK
JMS 1 STCE
18¢# RECT1
SKP
JmMp 1 REC?Y
JMS 1 182PTY
JMP RECT2
RECT1a| 55
INISS, INISUB
CLENUP, CLNPST
K204, 201
1S2ZPT1, 1SZPTY

/PT CODE WORD .
/1S THERE A TAG OR AN EQUIVALENCED TAG?

/ND

C/YES 4,4 SET BANK UNKNQWN

/CALL COUNY ROUTINE
/0VER YET

/N0

/EXIT

/60 GET NEXT LINE



/SABR, %15

895
896
397
368
899
923
91
972
973
9.4
975
926
927
9z8
99
912
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
938
934
932
933

4534
25135
©5%6
4537
25423
24541
3542
2543
2544
2545
2546
2547
%559
2551
2552
2553
@554
2555
2556
2557
2560
25613
2562
2563
2564
2565
28566
2567
2578

2571

2572
2573
2574
2575

FALLs

1126
77582
342
7449
3126
5433
7242
1122
7450
5351
3122
2102
4220
1062
3123
4436
2123
¢210
1112
7640
5370
4775
4441
2110
4774
4642
7492
5773
4455
7622
5564
7205
4327
4714

vi3s

/

/-

/
PENT,

ENDEND,

REE,
INITAL,
LEAD,

23«SEP=69 11122
ENTD PSELDN OPERATION
TAD FORFLG
SPa SNA CLA
JMP c*4
CMA

nea FARFLG
NALES! [HoR 1
CLA CMA

TAD PYSAE
SNA

JMe ot
nea PTSZ2E
1S2 APMS K
JMS 155
TAD CSUH
nCa TEML
JMS 1 QUTBIN
TEML

10

TAD PASS
S2a CLA

JMP ENDEND
JMS 1 LEAD
JMS ] PRSYvP
182 PASS
JMS 1 INITAL
JMS 1 ALP
HLY

JUMP | REE
JMS ] WL NP
HLY CLA

JMP 1 K298
RSTRT

INITA

LEADER

FAGE 19

/1F FLAG Ony TURN QFF &
/G0 T0 RoLy

/TURS OFF FORTR P=QOP

/DECREMENT PY SIZE

/ARE WE AT THE REGINNING OF A PAGE
IYES

/NO Jy, NEW PAGE TABLE SIZE

JLEAVE AUTO PAGING MODE FOR LAST PAGE
/ASSEMBLE CURRENT PAGE

/0UTPUT CKSUM

/0UTPUT TRAILER CODE
/TYPE OUY SYMBOL TABLE

/LIST THE "EnD"™ STATMT
/RESTART AT 200



/8ABR . 815

Q34
935
936
937
938
939
942
941
942
943
944
945
946
947
948
949
952
951
952
953
9454
955
956
957
958
959
© 960
961
962
563
964
985
966
967
968
969
978
971
972
973
974
975
976
977
978
979
99
921
9r2
923
954
SRS
986
957
9=8

3617
2671
pece
2623
Aen4
#6115
4616
2627
2612
6611
2612
7613
2614
2615
2616

4617
2622
A621
4622
2623

PALLE
760

#2220
7240
10192
341¢
1105
3126

7242 -

3355
4754
5264
5217
4453
7751°
ze11
5576

2355
5576
3158
3123
3125

V135 23wSEPwEY ‘LTL128  PAGE 20

“820
/READ INPUT ITEM ‘ )
/ IGNORES SPACES & TABS 70 41ST CHAR OF ITEM

/ASSUMES ‘AC28

/CALLING "SEQY JMS I GETSYM

/ NULL RETURN (IF nO ITEM FOUND BEFORE CR § e

SYMADL RET, (WITWw SyM PACKED IN S1sS3 .

AND SOsSYMBOL LENGTH)

CONST, RET, (WITH VALUE IN S¢)

LTTERAL RET, (WITH VALUE 'IN S8)

/SYNTAXE LTYERALSY (7@@ NUMERIC LI,
(wlpe NEG,
(K2¢o ocTaL
(De2¢ . DECIMAL
(A ASCII LIT,.
(w"a YEGATIVE ASCII

CONSTANTS) 70Q,-002,"A,0R «"4

NOTE! AFTER A VALID QUOTE ANY ASCI! CHAR MAY APPEAR
AND WILL BE STORED AS THE CONST OR LIT VALUE,
THIS IMCLUDES CR 1 / # SO0 THESE DO NOT .
TERMINATE A LINE AFTER A QUOTE,

/ALL EXITS LEAVE AC=d ;

/NOTES T0 PROVIDE A CHECK OF TWE PUNCTUATION

/CHAR, FOLLOWING PREVIOUSLY READ SYMBOL., GYSYM

/DECREMENTS THE L'INE PTR BEFORE STARTING

/THE READ, IF THIS IS NOT WANTED

NNN N

NNNNNNNNNN

. /CALL 70 GTSYM MUST BE PRECEOED

/BY "1s2 xa"

GTISYM, % ) N
CMA . /DECREMENT CHARACTER PYR -
TAD X@
OCA Xx&
TAD DSw /SAVE NUMERIC MODE
. DCA TEM4
CMA . ISIGN.ll FOR POSITIVE
1TM4, nNCA SIGN - .. /S16N®¢ YO FORCE NEGATIONM
1TM2, JMS 1. RC p - /READ ASY CHAR
JMP [ TM5 " /DIGITH GEY NUMERIC CONST
JMP JTMT /ALPHAY GEY SYMBOL
JMS 1 TESY /SORT LEADING PUNCT, .
SL2a1 ) . . B
BL2=5[2
CERROR /1LLEGAL CHAR
/ .

/READ IN A SYMBOL
/ASSUMES 1ST CHWAR ALREADY READ IN & SAVED 1IN CHR
/LEAVES SYMBOL PACKED IN 6B1T CHAR PAIRS IN S1eS3

/ SAaNUMBER OF ChAR PAIRS ACTUALLY USER

1743,  1SZ SIGw /CK FOR =SYMAOL

. CERROR JYES
DCa S@ /CLR FOR SYM LENGTH COUNT -
oca TEMI . /CLR FOR CHAR COUNT .

DCA YEM3 /SET PTR FOR LEFT RYTE



/SABR,815 PALLO V135 23=SEP=69 11128 PAGE 27=1

989 2624 10085 TAD AS? /AUTO=INDEX STORAGE IN S1-S3
990 2625 3012 . nCca x2.
991 2626 2123 RSM2, 182 TEML /COUNT CHAR
992 0627 1123 TAD TEM1 /ARE MORE THAN 6 CHARS IN?
993 2632 1204 TAD M7
994 pe3y 7722 SMA CLA
995 @632 5251 JMP RSM1 /YES, 1GNORE
996 2633 1061 TAD CHR /NO, GET AScI!
997 2634 plé61 AND K77 /MASK TO 6BIT
998 2635 2412% 152 TEM3 /WHICH BYTE?
999 P636 5242 JMP RSM3 /LEFT
1000 2637 1124 TAD TEM2 /ADD ON LEFT HALF
1024 D64l 3412 0CA 1 X2 /STORE CHWAR PAIR IN S1=83
10422 2641 5251 JMP RSM1
1923 642 7106 RSM3, RTL CLL /MOVE 6B1IT T0 LEFY BYTE
1004 643 7206 RTL
1205 B6as 7006 RTL
10826 2645 3124 DCA TEM2 /SAVE WHILE WAITING ON RT BYTE
1827 0646 7040 ' CMA /SET PTR FOR RT BYTE
1908 2647 3325 DCA TEM3
10809 652 2159 1S2 S@ /COUNT 1 SYMBOL WORD
1040 2651 4754 RSMY, JMS 1 RC /READ NEXT CHAR
1011 ge%s2 5226 JMP RSM2 /DIGITY
1912 2653 5226 JMP RSM2 /ALPHA
1013 2654 2125 152 TEM3 /PUNCTREND OF SYMJ CHECK BYTE PTR
10814 2655 S260 JMP 3 /NOTHING IN TEM2
1015 2656 1124 TAD TEM2 /SAVE THE 00D CHAR
1016 2657 3412 pCA 1 X2
1817 pesd 1756 TAD I tFCTP /SKIF SYM TAB IF IF=COUNT NOT UP
1018 Pesy 7720 SMA CLA ‘
1019 2662 4753 JMS 1 SRS /LO0K IT UP IN SYM TAB, & ENTER [F NEC,
1:2: 0663 5350 JMP ITM14 ZEXIT .
1
1222 /READ DIGIT STRING
1823 /ASSUMES 1SY DIGI!T ALREADY READ AND ASCII SAVED IN CHR
1024 / SGN=el IF NUM, IS Y0 BE NEGATED )
1025 / DSWs@ FOR OCTAL CONVERS]ON, 1 FOR DECIMAL
1826 /LEAVES ACsOCYAL VALUE OF DIGIY STRING (NEG IF SGNsel)
1:2; / CHREASCII FOR TERMINAL PUNCTUATION
102
1029 pose 3123 ITM5,  DCa TEMY /CLEAR FOR ACCUMULATION
1032 B663 1064 ROS1, TAD CHR /REDUCE CHR TO OCTAL VALUE
1034 P666 1352 TAD M2624
10832 2667 3124 DCA TEM2
10833 2678 1105 TAD DSW /0CTAL OR DECIMAL CONVERSION?
1034 0671 7640 SZA CLA /0CTAL, CK FOR 8 OR ¢
1035 g672 5302 JMP MUL1 /DECIMAL, 8 OR 9 1S 0K
1036 2673 1124 TAD TEM2 /VALUE 3 8 OR 97
1037 0674 1004 TAD M7
1038 2675 7740 SMA SZA CLA /NO. GO ON
1839 p676 5576 CERROR /YES
1040 JMULT, PREV, VAL, BY CONV, FACTOR
1044 2677 1123 ‘TAD TEMY
1042 2728 7106 CLL RTL /ARG a4

1043 ¢7ey 5385 JMP MUL1e3



/SABR 513

1044
1245
1346
1247
1248
1849
1058
12%4
1852
10253
1054
1855
1256
1857
1258
1059
10469
1081
1262
1263
1064
1065
1066
1867
1268
1069
1872
1873
1272
1473
1274
1075
1076
1877
1078
1279
1088
1084
1882
1283
1084
1285
1236
1087
1988
1259

2702
27:3
#7 4
2728
2776
2927
#7412
2714
2742
2713
27414
2715
2716
2717
2728
v721
7722
2723
B724
2725
2726
2727
2738
2731
2732
2733
2734
2735
8736
2737
2742
2743
2742
743
2744
8745
2746
2747
2752
2751
2752
4753
2754
2755
2756
@757

FALL

1123
7126
1123
7224
1124
3123
4754
5265
5576
1123
2355
7841
3150
1126
3185
5347
4426
7450
5575
3123
4426
7220
1123
5314 -
4757
4754
5264
7600
4453
2737
2833
5576
3355
5333
7281
3125
5333
4787
4757
5600
7520
44720
4546
eeng
6371
6746

vi3s
Ml le

1TM6,

TTM7,

11M8,
1TH9,

1TMLE,

ITMLL,
1TM12,

1TM13,
1TM14,
1TH15,
M2674,
SRS,
RCs
SI1GN,
1IFCTR,
CKIFR,

23mSEP=69

TAD TEM1

CLL RTL

TAD TEM1

RAL

TAD TEM2

OCA TEM1

JMS I RC

JMP RDS1

CERROR

TAD TEM]

1SZ SIGN

Cla

nCa SO

TAD TEM4

DCA DSW

JMP 1TM13

JMS 1 GETCHR

SNA

1ERROR

DCA TEML

JMS | GETCHR

CLA

TAD TEMY

JMP 1TM6

JMS | CKIFP

JMS 1 RC

JMP 1TM5

NOP

JMS [ TEST
SL3e=1
B 3mSL3

CERROR

DCA SIGN

JMP [TM9

1AC

OCA DSW

JMP ITMS

JMS 1 CKIFP

JMS 1 CkIFP

JMP ] GTSYM

260

SRSYM

RCH

2

IFCTR

CKIF

11122 FAGE 2¢e2

/ARG & 4
/PLUS ARGZARSG®S
/2
/ADD NEW DIGIT
7SAVE ACCUMULATED VALUE
/READ NEXT CHAR,
/01617
JALPHA
/PUNCT 3 GET TOTAL
/18 NEGATE Sw, SET?
/YES

/STORE CONST VALUE
/RESTORE NUMERIC MODE

JEXLIT
(READ ALPHA CONST,

A/NOTHING THERE

/READ NEXY CHAR FOR BENEFIT aF SKIPL

/MOVE PTR TO LITERAL EXIT
/READ 18T CHAR OF LIT,
/01G1TH1 NUMERIC LIT.
/ALPHAL MUST BE « CR D
/LO0K FOR KaDs",=

/ILLEGAL CHAR
/SET FLAG FOR NEG, LIT,

/FORCE DECIMAL LIT,
/FORCE OcCTAL LIT,

/CONSTe EXIT
/SYMEQL EXIT
/NULL EXIT



/SABR,815%

1290
1291
1892
1293
1294
1095
1296
1297
1298
1299
117@
1ie1
1122
11¢3
1124
1125
1126
1127
1178
1129
1110
1111
1112
1113
111¢

2768
2764

0762

02763
2764
2765
2766
€767
0778

2771
#772
2773
2774
8775
2776
2777

PALLD

5760

2712
1563

0200
1761
7720
5762
27634
7000
5760

2200
1761
7780
5760
27634
7000
5771

Vi3s 23=SEP=69 11128

AERRORSJMP |
ERRA

CALLSP, CALLSW

/
/CHECK FOR T0O0 FEW ARGS
/AERROR IF CALLSW MINYS
/

CKCSW, @
TAD I CALLSP
SMA CLA
JMP 1 CKCSW
T 182 1 CALLSP
NOP
AERROR

/
/CHECK FOR TOO MANY ARGS
/AERROR IF CALLSW POSITIVE

/

CKCLS, @
TAD | CALLSP
SMA CLA
AERROR
1s2 1 CALLSP
NOP
JMP 1 CKCLS

PAGE 21

/CK

/0K
/COUNY MISSING ARG
/PLAG

/DO WE WANT THIS ARG?

/NG, ARG COUNT OVERFLOW
/YES, COUNT THIS ARG



/SARR,81¢E PALLE Vi35 23=SEP=69 11128  PAGF 22

1115 1800 *1002

1116 / )

1117 / ROUTINE YO INITIALIZE POINTERS FOR TWE COLLECTION OF A PAGE
1118 /

1119 1z2e0  wdCe INILPY, 2

1129 121 7224 CLA IAC

1121 10¢2 3122 DCA PTSZE /SET PAGE TABLE SIZE

1122 1943 3116 OCA PSTSZ2E /#ERO PAGE SYMBOL TABLE SIZE

1123 1244 2073 DCA LTSZE /2ERO-LITERAL TABLE S]2& (COLL, PHASE)
1124 1975 3370 NCA LITSZE /& ASMBLY PHASE LIT TABL

1125 1206 3075 DCA OPSCTR /2ERO OFF PAGE SYMBOL COUNTER

1126 1957 8113 DCA PHASE /SET PHASE SWITCH TO COLLECTION

1127 1710 4241 JMS INISUB

1128 1711 7240 CLA CMA

1129 1012 3636 DCA ! BNKSV

1132 1713 7201 CLA lAC

1131 1214 3637 nca 1 LSTSKK .
1132 1015 11231 TAD EQVBIY /ANY EQUIV, LEFY FROM LAST PAGE?
1133 1016 744 SZA )
1134 1217 5222 JMP EQSAV /YES, SKIP TABLE REINIT & SAVE BT
1135 12228 3264 DCA EGQGVIPR /NQ, REeINIT EO, TAB, PTRS

1136 1221 3063 0CA EQVOPR ;

1137 1222 3517 EQSAV, DCA ! PYCPR /INITIALIZE PAGE TABLE CODE WORD
1138 1¢23 3523 DCA | PTSPR /INITIALIZE PAGE YABLE SYMBOL WORD
1139 1424 6241 CDF 10

1140 1225 352¢ 0ca | PTOPR /INITIALIZE PT OP CODE WORD

1144 1026 6203 CDF 089

1142 1@27 1&27 TAD LFSHSE /INIYIALIZE LFS TABLE POINTER

1143 1230 3866 DCa LFSPTR

1144 131 3074 DCA OBACTR /ZERO OFF BANK ADDITION COUNTER

1145 1232 1235 TAD ROL1X /RESTORE IN CASE OF REORG OR PAGF PSUERO
1146 1233 3233 DCA 0CILt

114; 1734 5600 JMP INILPY /RETURN

114

1149 1235 2021 ROL1X: RDLY

1152 1236 5774 BNKSV, RBNKSAV

1151 1237 8775 LSTSKK, SKPSAV

1152 1240 7567 M211, =211

1153

1154

1185 /

1146 /GENERAL PAGE TABLE INITALIZATION

1157 /DOES PARTS OF INITALIZ, COMMON TO SEVERAL

11%8 /ROUTINES

1159 /

11a0 1241 2222 INISUB, @

1161 1242 1174 TAD PYBSE ZINITIALIZE PAGE YABLE CODE POINTER
1162 . 1243 3117 nca PTCPR

1183 1244 1174 TAD PTBSE /ZINITIALIZE PAGE TABLE SYMBOL POINTER
1164 1245 72234 1AC

1165 17246 3121 0CA PTSPK

1166 1247 1164 TAD PTOPTR ZINITIALIZE PT OP CODE PQINTER

1147 1882 8122 DCA PYOPR

11£8 1451 7249 CLA CMA /SET LAST BANK UNKNOW'

1169 1252 3273 NCA LSTank



/SABR, 15

1179
1171 .
1172
1173
1174

1253

1as4 -

1255
1256
1247

PALLY V135

7271
$472 -
7242
3147
5641

23-SEP-69

LA 1AC

©cA

TLa CMA
NCa
JMe 1

LSTS«P

BANK
INTSUB

11128 PAGE 22=1

/SET LAST INSTRUCTION SKIP INDICATOR Own

/SET CURRENT BAMK UNKND#N



/SABT 715

1175
1176
1177
1178
1179
1152
1121
1182
1143
1174
1185
1186
1187
1188
1189
1199
1191
1192
1193
1154
1195
1196
1197
1198
1199
1229
1221
1222
1273
1224
1285
1226
1207
12028
1229
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1222
1224
1222
1223
1224
1225
1226
1227
1228
1229

1960
1064
1062
1063
1064
1245
1266
1067
1279
1871
1072
1873
1074
1275
1376
1277
1120
1174
1122
1143
1124
1129
1126
1127
1112
1111
1112
1113
1114
1115
1116
1117
1128
1121
1122
1123
1124
1125
1126
1127

FALLY

ebeg
1132
7658
5353
1133
7642
5272
4423
4423
5274
1135
4435
1131
4423
1132
7648
5324
4423
4423
5326
1136
4435
1165
4454
1134
4423
6244
1764
6201
7650
5353
4423
1165

4454

1172
3011
3127
6211
1411
6204

vi35

/

23~SEP=69

/84BR, TO WRITE A LINE
/MAY BE USED ONLY DURING PASS 2 (LISTING)
/FUNCTIONITYPES (NR PUNCHES) EACH LINE OF SOURCE
WlTH PROPER ASSEMBLY ADDR, & CODES

AT BEGINNING OF LINE (QOR SPACES IF

THESE ARE CMITTED).
/LINE FORMATH

/
/
/

/ADDR

/
WLN,

WLN1,

VALU

@
TAD
SNA
JMP
TAD
$2a
JMP
JNS
JMS
JMpP
TAD
JMS
TAD
JMS
TAD
S#a
JMP
JMS
JMS
JMP
TAD
JMS
TAD
JMS
TAD
JMS
COF
TAD
coF
SNA
JMP
JMS
TAD
JMS
TAD
oca
DCA
COF
TAG
cOF

RC

RCBRELOCATICN CODE,

CLA

CLA

14
ee

11128

" PAGE 23

CONTERTS QF LINE BUFFER
/ERROR FLAGS TYPED SETWEEN ADOR & vaLU

/COLUMNS,
/BUFFER IS IN FIELD 1 AT "LINBUF,"

LFLG

WLN3
AFLG

4
CYYPE
CYYPE
*3
ADDRES
OTYRE
EFLG
CTYPE
VFLS

K3
CTYPE
CTYPE

43

VALUE
OTYPE
K244 -
TYPE
CoDE
CTYPE

LINEB

WEN3
CTYPE
K243
TYPE
LINAX
X1
CHWARCTY

X1

THE LINE

/NULL LINE?
/YES

/1F AFLG=2 TYPE 4 SPACES

JOTHERWISE TYPE 4 DIGITS
/TYPE ERR, FLAG & SPACE

/SAME TREATMENT FOR VALUE
/AS FOR ADDRES

/SPACE
/2 DIGITS OR 2 SPACES

/1S THERE ANY LINE TO TYPE?

/NO, EXIT

/2 SPACES

/3RD SPACE

JINDEX LINE BUFFER
/CLR COUNTER

/GET CHAR



/SARR,815%

1232
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
125@
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1244
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280

113¢
1151
1132
1133
1134
1135
1136
1137
11492
1144
1142
1143
1144
1145
1146
1147
1150
1154
1152
1153
1154
1155
1156
1157
1160
1163
1162
1163

1164

1165
1166
1167
117@
1171
1172
1173
1174
1175
1176

PALLY

7450
5353
3061
1861
1247
7658
5343
2127
1261
4454
5325
1165
2127
4454
1127
2155
7640
5343
5325
4424
3132
3131
3133
3134
6211
3764
6201
5660

1646
v1a7

ceoe
1517
?162
7650
5374
7083
3147
1145
1143
5765

V138 23-~SEP»69 11128 PAGE 23m4

SNA
JMP WLN3 /END OF LINE
nea CHR
TAD CHR /CK FOR TAB
"TAD M2i )
SNA CLA
JMP. WLN2 /YES
1S2 CHARCT /COUNY 1 CHAR
TAD CHR /0UTPUT IT
JMS TYPE
JMP © WLNY .
KLN2y TAD K249 /SIMULATE TAB
1S2 CHARCY
JMS I TYPE
TAD CHARCY
AND - K?
SZA CLA
JMP WLN2 /CONTINUE TAR
JMP WLNL
WLN3, JMS 1 CRLF
DCA VFLG
DCA EFLG
DCA AFLG
DCA CcoDE
CcOF 19
nca 1 LINER
COF 289
JMP 1 WLN
LINEB, LINBUF
CHARCTSTEMS
/

/PATCH FOR SEYCY

/NOY USED BY ANY OTHER PARY OF PROGRAM
/CADDED AT Vi5)

/

/FUNCTI0N) SEY BANK=1 AFTER A "CALL"

/{MUST BE DONE FOR BENEFIT OF RECT ROUTINE)

/
SETCAL, 2
TAD ! PTCPR /CK FOR CALL CONST,
AND K129
SNA CLA
JMP 23 /N
1AC /YES, BANK TO CURRENY
DCA BANK
TAD EXP /00 2 INSTRUCTIONS THAT
TAD uMlic /WERE KNOCKED OUT OF SETCY

JMP 1 SETCAL



/SABR,EBLE

1281
1282
1283
1284
1285
1286
1287
1248
1289
12990
1291
1292
1293
1204
1295
1296
1297
1298
1299
1320
1321
1322
1323
1324
1305
1326
1327
1378
1329
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1322
1321
1322
1323
1324
1325
1326
1327
1328
1329
13302
1331
1332
1333
1334
1335

1220
1224
1222
1223
1224
1205
1246
1287
12108
1211
1212
1213
1214
1215
1216
1217
122@
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1249

1241

PALLE
1200

3234
1517
7234
7642
5241
1517
2157
7650
5236
1521
3123
1517
7362
7650
5223
7284
3147
72821
5227
1517
7039
7650
5234
1154
3234
4456
4436
$123
pooo
7410
4253
5715
35443

1521

vi3s 23=SEPw6? 11128 PAGE 24

1220

/
/ ASSEMBLY PHASE PAR

/

/PPARL 1S ACTUALLY A PARY OF THE RASIC ASSEMBLY
/ROUTINE ASMB2,

/17 ASSEMBLES ALL PARAMETERS

/TYPES ARE} RC®32  ABSOLUYE CONSTANY

RC®JL  RELOCAYABLE ADDRESS

RC*@5  COF YO CURRENTY FIELD

RCE®26  CALL CONSTANT (#ARGS*EXT,SYM,.#)
ALSO LITERALS USED 1N ARG STATEMENTS
SUCH LITS, ARE PUT IN LIT, POOL

AND RC®O4 ADDRESS OF LT, PUT WHERE
THE ARG STATEMT OCCURS,

/ADORESS PARAMETERS ARE ACUALLY TAXEN

/CAR OF BY SUBR, PPAR3S,

Y !

NN NNNNN

/

PPARL, DCA PPARY /CLR OUTPUT COOE
TAD ! PYCPR /CK ron LITERAL ARG OR PAR;M?
AND K2 ,
SZA CLA
JMp PARLIT /YES
TAD I PTCPR /PY CODE WORD ‘
AND K20 /18 :7 PAR CONSTANT
SNA CLA
JMP PPAR3 N0
TAD | PTSPR /YES 4.4 ACTUAL CONSTANT
DCA TEML /70 DIRECTLY ADDRESSABLE L0C :
TAD I  PTYCPR /1S THIS A SPECIAL CONSTANT USED BY CALL
AND K182
SNA CLA
JupP '#5 T
1AC .. /YES, SEY BANK TO CURRENT (NEW. IN.V15)
DCA - BANK - ‘ :
1AC /8 FORCE CODE®26"
JMP . #5 . ; 3
TAD I PTCPR /1S THIS A CDF INSTRUCTION TO TWlS RANK
AND K1222 B .
SNA CLA
JMP 3
TAD K5
DCA PPARY
JMS 1 WRITEP
JMS 1 OUTBIN “- /OUTPUT IT
TEML /NO RELOCATION

PPARY, @ . -
SKP ;

- PPAR3s JMS - PPAR3S /D0 ALL WORK

JMP 1 PPARS=1
SERALI, SRALTY

PARLIT, TAD 1. »TSpR /PUT L1T Ou TAH,
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1336 1242 8151 DCA s1

1337 1243 7024 1AC

1338 1244 3159 neA 59" i

1339 1245 464¢ JMS 1 SERAL] :

1342 1246 163 AND K177 /GET PAGE ADDRESS

1341 1247 1077 CTAD PAG /& PAGE BlTS

1342 125¢ 3123 necA TEML , o

1343 1251 2234 1S PRARY ) /CODE FOR RELOCATABLE ADDR),
1344 1252 52331 CUMP PPARYe®3

1345 / .

1346 / SUBROUTINE TO ASSEMBLE PAR SYMBOL

1347 : :

1348 / )

1349 /ASSEMBLE ADDRESS PARAMETER

1350 /SYMBOL MAY BE ABSOLUTE OR RELOCATABLE

1351 /NORMAL OR # REF,

1352 /1F SYMBOL 1S YEY UNDEFINED, AN ENTRY [S

1353 /MADE FOR 1T & THE CURRENT ADDRESS IN THE

1354 /0CCURANCE TABLE,

1355 /

1356 /

1357 12537 0888  PPAR3S, 2

1358 1254 3322 neca PPARX /CLR OUTPUT CODE .
1359 1255 1857 TAD ACTR . /WHCH TIME ARE WE ASSEMBLING YHIS PAGE
1360 /NOTE! ACTR REMAINS 1 DURING PASS 2
1364 1256 765@ SNA CLA

1362 1257 5653 JMP 1 PPAR3S /FIRSY TIME JUST RETURN

1363 1268 1523 TAD I PTSPR /SYMBOL .
1364 1261 3142 DCA AFS /70 DIRRECTLY ADDRESSABLE LOCAT{ON
1365 1262 4432 JMS 1 0BSYM /GET 1T FROM MST

1366 1263 9442 AFS

1367 - 1264 400y TAD uSE /MST USE WORD

1368 1245 0045 AND K400 /1S 1T DEFINED YEY

1369 1266 7652 SNA CLA .

1370 1267 53024 JMP PPAR4 /NO +4s OCCURANCE

1374 1270 100Q4 TAD USE /MST USE WORD

1372 1271 003} AND k3620 /1S SYMBOL ABSOLUTE

1373 1272 7640 SZA CLA i .

1374 1273 2322 182 PPARX , /0UTPUT RELOCATABLE

1375 1274 4722 JMS 1 NSCHKI

1376 1275 1002 TAD VAL /INCREMENT IF # REF,

1377 1276 3123 PPAR6, DCA TEML

1378 1277 4456 JMS 1 WRITEP

1379 1320 4436 JMS 1 CUTBIN

1352 1321 0123 TEML

1381 1322 ¢00Q PPARX, ©

1382 1323 5653 JMP | PPAR3S /RETURN

1383 1324 1342 PPAR4, TAD AFS /SYMBOL

1384 1325 3746 nca 1 PPARS /70 SUBROUTINE LOCATION

1385 1326 1065 TAD 1Le /CUR LOC

1386 1327 3747 DCA 1 = PPARSel /70 SUBROUTINE LOC

1387 1310 4722 JMS 1 NSCHK]

1388 1311 7106 CLL RTL

1339 1312 3721 DCA 1  PPAR5e3 /SET ATEM2 FOR NORMAL OR # REFERENCE

1398 1313 4720 JMS 1 PPARS+2 /CREATE AN OCCURANCE



/8ABR,615

1391
1392
1393
1304
1395
1336
1397

1314
1315
1316
1317
1322
1321
1322

PALLY

5276
5746
3357
3362
3321
3356
6333

V135

PPARS,;

NSCHKT,

23=SEP=49

JMP
ASMZ1
ATEM3
ATEM4
L538
ATEM2
NSCHK

PPARE

11128 PAGE 24-2

/OUYRPUT ZERD WORD FOR LOAER
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1398

1399 Y,

1470 /THO CHARACTER TYPEOUY

1471 /FROM PACKED ASCI! PAJR

1422 JCALL WITH 6=BIT PAIR IN AC

1423 /L61A ACTS AS SUBR FOR L6%

1474 /

1425 1323 ¢002 161, 2

1426 1324 3123 DCA TEML /SAVE CHARACTERS

1427 1325 1423 TAD TEML

1478 1326 7912 RTR /SHIFT HIGH 6 BITS TO LOW

1429 1327 7212 RTR

1419 1330 7912 RTR

1411 1331 4335 JMS L63A /MASK AND TYPE FIRST CHARACTER
1412 1332 1123 TAD TEMY

1413 1333 4335 JMS L61A /MASK AND TYPE SECOND CHARACTER
1:1; 1334 5723 JUP 1 L6% /RETURN

141

1416 1335 0@ L61A, @ ,

1417 1336 €163 AND 344 /MASK CHAR T0 6 BiTS

1418 1337 7452 SNA /BERO MEANS SPACE

1419 1347 5344 JMP L648 )
1420 1341 5746 JMP 1 Leice /HAVE DO SOME OF THIS WORK ON ANOTHER PAGE
1424 1342 4454 L61D,  JMS 1 TYPE /TYPE CHAR

1422 1343 5735 JMP 1 L64A /RETURN

1423 1344 1165 1618,  TAD K240 /SPACE

1424 1345 5342 JMP L81D

1425 1346 3367 L61CP, L6AC
1426
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1427 /

1428 / ROUTINE TO TESY CHARACTERS anD TAKE SELECTIVE EXITS
1429 /

1430 / cALL IS

1431 / JMS 1 TEST

1432 / SORT L1ST ADDR =i

1433 / BRANCH L1ST ADDR « SORT L1ST ADDR

1434 / RETURN {F ALL TESTS UNSUCCESSFUL

1435 / ASSUMES. AT®@ & CTHAR TO LOOK FOR 1S IN CHR
1436 ) :

1437 /SORT ENDS UNSUCCESSFULLY AT

1438 . /NEGATIVE NUMBER FOLLOWING SORY LIST

1439 /1F SORT 1S SUCCESSFUL: A BRANCH 1S

1449 /TAKEN VIA BRy LIST ITEM CORRESPCNDI\G

1441 /TO MATCHING SORT LISY ITEM,

1442 .

1443 1347 2800 YSCHR. 2

1444 1353 7200 CLA . )

1445 1351 1747 TAD 1 TSCHR  /GEY SORY L1ST ADDR wi
1446 1352 3211 ) DCA. x4 /AUTOwINDEX SORT LIST
1447 1353 2347 152 TSCHR /MOVE ARG PTR

1448 1354 6211 TSCHR2, CDF 12 :

1449 1355 1411 TAD I X1 /GEY SORT LIST ITEM

1450 1356 62231 cOF 08

1451 1357 7510 SPA

1452 1368 5375 JMP TSCHR3 /NEG ®= END OF SORT LISY
1453 1361 7241 . ClaA . /COMPARE 1TEM WITH CHR
1454 1342 10631 TAD CHR wo

1455 1363 764D SZA CLA /8 = MATCH FOUND .
1456 1364 5354 JMP TSCHR2 /NO-MATCH, TRY NEXT ITEM
1457 1365 1211 TAD - X% /GET ADDR, OF MATCH

1448 1366 1747 - TAD I TSCHR  /¢BR, LISY ADDR « SORT LIST ADDR
1459 1367 3347 nCA TSCHR /3 PTR T0 BR, LISY ITEM
1462 1378 6211 - . . CDF 19 -

1461 1371 1747 TAD I TSCHR  /GEY BR, LIST ITEM

1442 1372 62031 ) COF @2 - .

1443 1373 3347 ) DCA TSCAR /% BRANCH PTR FOR THE MATCH
1464 1374 5747 JMP 1 TSCHR  /TAKE SUCCESSFUL EXI1Y

1453 1375 2347 TSCHR3, 15% * TSCHR  /NO 'MATCH ON LIST

14566 1376 72¢R - CLA

14487 1377 5747 JMP ] TSCHR / RETURb UNSUCCESSFUL
1448

1449



/SABR,515

1472
1471
- 1472
1473
1474
1475
1476
1477
1478
1479
1489
1484
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1502
1521
1502
1523
1504
1505
1506
1507
1528
1509
1510
1514
1542
1513
1514
1515
1516
1517
1518
1519
1529
1521
1522
1523
1524

1422
1431
1472
1423
1424
1425
1476
1427
1419
1411
1412
1413
1414
1415
1416
1417
142¢
1421
1422
1423
1424
1428
1426
1427
1430
1433
1432
1433
1434
1435
1436
1437
1442
1443
1442
1443
1444
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456
1457
1440
1461
1462

PALLY
144¢

4427
7402
7419
7610
5223
1863
1167
7640
5229
1159
3362
2218
4427
7419
5223
760¢
5575
4446
4451
3379
1137
3444
1362
7844
3363
1362
7124
1362
1214
4764
7410
4432
1441
3137
4423
1517
1022
3547
1366
3521
4352
1217
3517
7201
3073
7001
3147
1362
7126
7026
7886

v13s
#3140

PCALL,

CALERR,

23-SEP~69

CALL PSEUD0 QPERATION

JMS
“aP
SKP
SKP
JMP
TAD
TAD
SZA
JMP
TAD
neca
152
JMS
SKP
JMP
NOP

1

CLA

GETSYM

CALERR
CHR
M254

CLA-.

1ERROR
JMS ]

JMS
0CA
TAD
DCA
TAD
Cla
nCA
TAD
RAL
TAD
TAD
JMS
SKP
JMS
TAD
oca
JMS
TAD
TAD
DCA
TAD
OCa
JMS
TAD
DCA
1AC
DCA
1AC
DCaA
TAD
cLL
RTL
RTL

!

RTL

CALERR

GETSYM
o3

SK1PL
SREST
PCALLY
LFS
CALLFS
ARGCT

CALLSHW
ARGCY

ARGCY
K2
PARG2

IN]
CALLFS
LFS
ICPLFS
PTCPR
K3€
PTCPR
PARGS
PTSPR
PARGS
K132
PYCPR

LSTBNK

BANK
ARGCY

' FAGE 27

/GET NEXT INPUT ITEM
/NQTHING THERE
/SYMBOL

/CONSTANT

/LITERAL .
/BREAK CHARACTER

/1S BREAK CHARACTER A COMMA
/NO .4, ERROR
/SAVE ARG COUNT

/PROHIBIT FLAGGING THE COMMA
/GET SURROUTINE NAME
/NONE THERE
/SYMBOL
/CONSTANT
JLITERAL

/SEARCH EXTERNAL SYMBOL TABLE AND OQUTPUT Tv DEF
/SAVE EXTERNAL SYMBOL NUMBER
/SET ARG COUNT IN DYNAMIC LOCATIOM

/SET CALL » ARG IN PROCESS SWITCH SACOUNTER
/COUNT OF ARGS

/92

/%3 IN CASE USING L ITERAL ARGS
/2
/CAN THE CURRENT PAGE HOLD IT
/YES

/NO o INITIALIZE PT PTRS ,., WAD TO ASSEMBLE PAG

/PROCESS COLLECTYION LFS
/PT CODE WORD
/ADD COMSTANT BIT & PAR BIT
/10 PY CODE WORD
/PLACE JMS LINK INSTRUCTION
/AS CONSTANT
/INC PT PTRS & ASSMB| IF PASS 2
/CORRECT BIT PATTERN FOR CALL
/70 PY CODE WORD
/A CALL FORCES BANK TO CURRENT
Z(NEW IN Vi5)

/COUNT QF ARGS
/T0 HIGH ORDER AC



78435, 6015
1%7%
1576
1927

1463

1464
1465

PALLY Vi35

1372

3521
5327

23=SEPw69

TAD PCALLL
nCa I PTSPR
JMP ARGPPQ

11128

PAGE 27=1

/OR 14 EXTEQNAL SYMEDL “SUMBER
/PLACE IN PT SYMBQL WORD
/COMMON EXIT
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1528
1529
1532
1531
1532
1533
1534
1535
1536
1537
1538
1539
15482
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
15%1
1552
1553
1554
1555
1556
1557
1558
155¢
1562
1561
1562
1563
1564
1565
1566
1567
1568
1569
1572
1571
1572
1573
1574
1875
1576
1577
1578
1579
1580
1581
1582

1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
15040
1521

1522
1523
1544
1525
15726
1527
1510
1511
1512
1513
1514
1515
1516
1517
15208
1521
1522
1523
1524
1525
1526
1527
1532

1531
1532
1533
1534

1535
1536
1537
1540
1541
1542
1548

FALLY

4427
8575
5276
5274
4447
7049
1014
7410
1023
3342
4446
4765

1022
3517
4421
1353
3521
1174
1142
7450
5335
70083
7659
5334
4432
7342
1201
2169
7650
4370
4344
1142
3521
4352
5440

4372
4344
1214
53837

4344
1157
1517
3547
115¢
3521
5327

V135

/

;-

/
PARG,

N NN

ARGPPD,

/
ARGPPS,

/
ARGPP4,

23eSEP®69

11128

ARG PSEUDO OPERATION

JMS

1

1ERROR

JMP
JMP
JMS
CMA
TAD
SKP
TAD
0CaA
JMS
JMS

!
!

ROUTINE

TAD
nca
JMS
TAD
DCA
TAD
TAD
SNA
JMP
1AC
SNA
JMP
JMS
AFS
TAD
AND
SNA
JMS
JMS
TAD
DCA
JMS
JMP

JMS
JIMS
TAD
JMP

JMS
TAD
TAD
0CA
TAD
DCA
JMP

CLA

CLA

GETSYM

6
193
SLITAB

K2

SYMBOL
AFS
SKIPL
CKCLSP

Y0 PUT

K30
PYCPR
ICPLFS
K6221
PYSPR
M2

AFS

ARGPP4

ARGPP5
0BSYM

USE
K40

COFCHE
ARGPP2
AFS
PTSPR
PARGS
POPEXP

CDFCHG
ARGPP2
K2
o ¢3

ARGPP2
K28
PTCPR
PTCPR
se
PYSPR
ARGPP2

A COF

PAGE 28

/GET NEXT INPUT [TEM
/NOTHING THERE
/SYMBOL
. /CONSTANT CODE IS 2
/PUT LIT ON TABLE
/L1Y CODE 1S 1

/PAR ADDRESS

/CK FOR YOO MANY ARGS
IN THE PAGE TABLE

/PT CODE WORD

/70 PY

/PROCESS ANY LFS
/COF

/10 PY SYMBOL WORD

/1S AFS A CONSTANY

/YES
/1S AFS A LITERAL

IYES , .
/NO uu. SYMBOL ... GEY ITS POINTERS 10 MST

/AFS MST USE WORD
/1S IT A COMMON SYMBOL

/NO
/INCREMENT PT PTRS AND PUT 0QUT A PAR
/PLACE SYMBOL IN PY SYMBOL WORD

/INC PY PTRS &ASSMBL IF PASS 2
ZEX1T TO GET NEXT LINE

/INCREMENT PTRS AND PUT OUT A PAR
/SET LITERAL BIT

/SAVE AS CONSTANT FROM HERE

/INCREMENT PTRS AND PUT QUT A PAR
/SET CONSTANT BT

/PT CONDE WORD

/FOR PROPER WORD

/PLACE CONSTANT [N PROPER LOCATION
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1583 /

1:5; / ROUTINE TO INCREMENY POINTERS AND SEY UP FOR A PAR IN THE PAGE TABLE
158 /

1586 1544 ¢Qe@ ARGPP2,

1587 1545 4352 JMS PARGS /INC PT PTRS & ASSMBL IF PASS 2
1588 1546 1156 TAD K1

1589 1547 3517 DCA I PYCPR .

1592 1550 5744 JMP 1 ARGPP2 /RETURN

1591 1551 6211 K6221, COF 18

1592

1563 1552 7222 ASMIFL, 2

1594 1553 1118 TAD PASS

1595 1554 7640 S2A CLA

1596 1555 4768 JMS 1. ASMO2S /7ASSMBL NOW IF LISTING PASS
1557 1556 4761 JMS 1 INC

1598 1557 5752 JMP 1 ASMIFY

1599

16720 1542 5651 ASMP2S, ASMP2
1673 1581 3551 INC, INCPT

1672
1673 1562 72320 ARGCY, &
1674 vZ4ay CALLFS8PRSYMP /TEMP

1675 1563 7000 CALLSW, @
1676 1564 2646 PARG2, IFFSUB
1627 1565 2771 CKCLSP, CKCLS

1648 1552 PARGSZASMIFY

1679 1566 4£33 PARGS, UMS LINK

1618 1567 7778 MLd, =10

1611

1612 /ROUTINE TO CHANGE CDF 22 TO CDF @
1613 1572 7429 CDFCHG, @

1614 1571 1517 TAD I PTCPR

1615 1572 1238 TAD K022 : /SEY COF & BIT IN P,T,
1616 1573 3517 DCA !  PTCPR

1617 1574 1521 TAD I PYSPR  /CHWANGE 6211
1618 1575 1367 TAD M1 /70 6201
1619 1576 3521 DCA I . PTSPR

1622 1577 5779 JMP 1 CDFCHG

1621 1574 PCALL13CDFCHG /TEMP



/SABR  R1S

1622
1623
1624
1625
1626
1627
1628
1629
16382
1634
15632
1633
1634
1635
1636
1637
1638
1639
16432
1641
1642
1643
1644
1645
1646
1647
1648
1649
1659
1654
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1648
1669
1670
1674
1672
1673
1674
1675
1676

1640
1621
1622
1633
1624
1625
1626
1627
1612
15611
1612
1613
1614
1615
1616
1617
1628
1621
1622
1623
1624
1625
1626
1627
1632
1634
1632
1633
1634
1635
1636
1637
1640

1641
1642
1643
1644

1645
1646
1647
1652
1651
1652

rALLY

1642

4427
7929
7412
7640
5575
4446
1137
7658
5245
4432
7137
1221
ndL6
1256
30823
1152
765
5241
1276
1150
3123
1123
7166
1164
7650
5577
1076
7004
3082
1123
3276
1802
5434

1076
78¢1
3002
5237

1876
1159
3276
1876
2166
1164

v

#

p

c

QNN N

/
/
/
c

135

167

COMME,

OMMNE,

OMMNL

OMMNZ,

23=SEP=69

FLENS
NOP

SKpP

SKP CLA
1ERROR
JMS 1
TAD

SNA CLA
JMp

JMS 1
LFS

TAD

AND

TAD

0CA

TAD

SNA CLA
JMP

TAD

TAD

a9CA

TAD

AND

TAD

SNA CLA
SERROR
TAD

1AC

DCA

TAD

Dca

TAD

JMP 1

GETSY™

SKIPL
LFS

COMMN2
0BSYM

USE
K3
Ka4 s
USE
Se

COMMNY
HICOM
32
TEML
TEML
K7622
M7600

H1COM

VAL
TEML
H1COM
VAL
NULLP

11128

PAGF 29

COMMN PSEUDC OPERATION

/GET ADNRESS FIELD SYMBOL
/NOTHING YHERE

/SYMBOL THERE

/CONSTANT

/LITERAL

/1S THERE AN LFS
/NO 4y. JUST INCREMENT COUNTERS
/GET POINTERS TO LFS

/MST USE WORD

/SAVE SYMBOL LENGTH

/ADD CORRECT BITS

/FOR NEW MST USE WORD

/u0 OF COMMON LNCATIONS

/ARE THERE ZERD

/YES 4., EQUIVALENCE OuTPUT

/N ... HIGHEST COMMON LOCATION USED
/#S1ZE OF THIS BLOCK

/FOR TENTATIVE NEW HIGHEST

/ACTUAL ADDRESS

/ARE WE QVERFLOWING ONTO THE LAST PAGE

/YES 4,4 ERROR

/LLAST COMMON ASSIGNMENT

/%3

/GIVES NEW ADDRESS

/NEW WIGHEST COMMON LOCAT]ON
/T0 PROPER LOC

/GQ GET NEXT LINE

EQUIVALENCE GENERATED COMMON OUTPUY

TAD
1AC
0CA
JMP

H1COM

VAL
COMMND

/PLACE LAST COMMON ASSIGNMENT
/%]

/IN MST AS ADDRESS

JEXIT

NON LOCATION FIELD SYMBOL COMMON ASSIGNMENT

TAD
TAD
0Ca
TAD
AND
TAD

HICOM
sa

H]1COM
HICOM
K768
M76430

/LASY HIGHEST

/#CUR ASSIGNMENTY

/FOR NEW HIGHEST

/NEW HIGHEST .
/ARE WE OVERFLOWING ONTO THE LASY PAGE



/54BR, 818

1677
1678
1679
16RQ

1643
1634
1645
1656

PALLZ

7652
5577
5237
sy

vi3s

K442,

23mSEPmED 11128 PAGE 25=3

SNA CLA

SERROR /YES 4., ERRQR
JMP CoMMAD /N0 e EXIT
7449
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1681
1632 /TEXT PSUEDRQO=OP

1683

1684 1657 11026 PTEXT, TAD FORFLG

1685 1662 7740 SMA SZA CLA

1686 1661 5433 JMp DClLY

1687 1662 4426 JMS | GETCHR /LOOK FOR STRING STARY
1688 1663 4453 JMS 1 TEST

1639 1664 2756 Siiel

1698 1665 1206 BLiwSL1

1651 1666 1E61 TAD CHR /SAVE OPENING DELINEATOR
1692 1667 7041 ClA ’

1693 1678 3374 DCA DEL IN

1694 1671 3154 DCA TEXCTR /CLR CHAR CTR

1695 1672 1010 TAD 4y /SAVE AUTOwINDEX TO START OF STR
1696 1673 3152 DCA TEXPTR

1697 1674 4426 TEX1, JMS 1 GETCHR /LO00OK FOR END OF SYRING
1698 1675 7450 SNA

1699 1676 5575 TEXERR, [ERROR /700 SOON END OF LINE
1772 1677 1371 TAD: DELIN

1721 1700 7650 SNA CLA

1722 1771 53024 JMP TEX2 /THE END OF THE LINE
1773 1722 2151 182 TEXCTR /KEEP STRING TALLY

1724 1723 5274 JMP TEXL

1725 17/4 4426 TEX2, JMS 1 GETCHR /MOVE LINE PTR TO CHAR, AFTER DELINEATOR
1726 1725 v720@ CLA

1727 1726 4446 JMS 1 SK1PL

1738 1727 4765 JMS ] PUSH /SAVE INFO FOR A MINUTE
1779 1718 1151 TAD TEXCTR

1712 1711 7@e1 1AC

1711 1712 7118 CLL RAR /D1y By 2

1712 1743 4778 JMS ] IFFS /SEE JF STR WILL FIT ON PAGE
1713 1714 7612 SKP CLA

1714 1715 4430 JMS 1 INI /HAD YO ASSMBLI REwIN]Y PT
1715 1716 4766 JMS I POP /POP LINE INFO

1716 1717 4421 JMS ] ICPLFS /PROCESS LFS

1717 1722 1151 TAD TEXCYR

1718 1721 70243 Cla

1719 1722 3151 DCA TEXCTR

1720 1723 1152 TAD TEXPTR /RE~INIT SYRING INDEX
1721 1724 39019 DCa X9

1722 172% 3374 DCA BYTE /SET FOR LEFY BYTE

1723 1726 4426 TEXS5, JMs 1 GETCHR

1724 1727 2164 AND K77 /EXTRACT 6 81T

1725 1738 2371 1S2 BYYE

1726 1731 7410 SKkP

1727 1732 5342 JMp TEX4 /RIGHT BYTE

1728 1733 7126 CLL RTL

1729 1734 772¢6 RTL /MOVE LEFT

1732 1735 7206 RTL

17321 1736 3153 nCA TXSV

1732 1737 7242 CMA /SET PTR TC RT BYTE

1733 1748 3371 nCA BYTE

1734 1741 7442 SKP

1735 1742 4351 TEX4, JMS TEXSUB



/SABR, ALY

1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1752
1753
1752
1753
1754
1755
1756
1757
1758
1759
1740
1761
17462
1753
1744
1745
17566
1767
1768
1749
177¢
1771
1772
1773
1774
1775
- 1776

1743
1744
1745
1746
1747
1738

1751
1752
1753
1754
1755
1756
1757
1760
1761
1762
1763
1744

1765
1766
1767
1772
1771

1772
1773
1774
1778
1776

CALLE

2151
5326
2371
7418
4351
5442

;Le2e
1153
3521
1222
1547
3517
1010
3133
4767
1153
3040
5751

4280
4247
1552
2646
gaag
2151
2152
2153
1774

edeq
1118
7640
4455
5772

v13s 23=SEP=69

152
JMP
182
SKP
JMS
JMP

TEXSUB, 2
TAD
DCA
TAD
TAD
DCA
TAD
DCA
JMS
TAD
DCA
JMP

1

PUSH, PUSHIN
POP, POPIN
ASIF, ASMIFY
1FFS, IFFSUB

DELIN, @
TEXCTRsS1
TEXPYReS2
TXSyeS3

BYTE=DELIN

/
JWRITE LINE
/

WLNIFL, 2
TAD
S2A
JMS
JMP

IF IN PASS 2

CLA
!
1

TEXCTR
TEXS
BYTE

TEXSUB
POPEXP

TXSV
PTSPR
K38
PICPR
PTCPR
X2
TXSV
ASIF
TXSV
Xe
TEXSUB

PASS

WLNP
WLNIFL

11128

FAGE 301

/NOT DONE

/CK FOR 0DD CHAR LEFY OVER
/ND

/YES

/COMBINE LEFY & RY BYTES
/PAR CONSY BITS

/SAVE INDEX

/INC PTRS & ASSMBL IF PASS 2
/RESTOR INDEX

/WHICH PASS?
/LISTING



/SART, 315

1777
1778
1779
17:7@
1748
17%2
17453
1774
1735
1786
1737
1788
1739
1790
1791
1792
17903
1794
1795
1796
1797
1798
1799
1820
1801
1822
1823
1804
1808
1826
1827
1828
1829
1812
1814
1812
16813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831

2000
2021
2ee2
2923
2024
_2e25
20246
2027
2218
2011
2r12
2213

2p14

2p15
2016
2017
2020
2p21
2022
2023
2024
2025
2026
2027
2030
2931
2032
2¢33
2034
2038
2036
2037
2040
2843
2042
2043
2044
2045

PALLY

2072

coea
4764
3137
3145
3142
3446
3341
3144
3143
3444
2267
2010
4427
5372
5227
5222
4447
70492
1014
2145
3142
4446
5600
1063
1167
7640
5246
4778
7412
5575
1283
3137
2218
4427
5765
5246
5222
522¢

V135
/

L3

23=SEPR69

/REAT & TECODE 1 L1.E
/ZIGNORFS NyLL LINES 8 COMMENT LINES
LXPENONeZ IF N0 CPERATION ON LINE (CONST, LIT,

NNNNNNNN

ROL3,
RDL2,
RDLS,

ROL7.,

2R ADORESS

arvLY)

11129 FAGE 31

SKaNON=2 [F SKIP INSTR,
UMIC=NON=2 [F GP CODE IS 6 0% 7
1B=NON=Z [F INSTR IS INDIRECT
NSGNENON=D IF AFS 1S # SYMBOL
nP=0P CODE
LFSsPYR T0 LFS I% SYM, TAB,. IF ANY

AFSz2 [F CONSTANT PARAMETER NR CONST, AFSess
AFSz1 1F LITERAL PARAMETER 0R LIT, AFSess
AFS3SYM, TAR, PTR, TN ADDRESS PARAMETER OR AFS

4

JMS 1 RLNP
nCA LFS

DCA EXP

pca OP

DCA SK

pca 18

DCaA NSGY
NCA UMIC

0CA 1 RECT]
1§52 LINE
182 X0
JMS 1 GETSYM
JMP ROLLL
JMP RDL?

JMP L¢3
JMS ] SL1TAB
CMA

TAD K2
182 EXP

nCca AFS

JMS I SKIPL
JMP 1 DCIL
TAD CHR
TAD M254
SZA CLA

JMP ROLS
JMS ] WHATPP
SKP

1ERROR

TAD SYMBOL
DCA LFS

152 X9
JMS 1 GETSYM
JMP 1 PBO

JMP RDL9

JMP ROL2
JMP ROL3

/READ IN A LINE
/CLR STORAGE FOR LINE INFO

/CLR RECOUNT FLAG FQOR CPLFS
/INC LINE COUNY

/00 NOY BACK UP X2

/READ 1ST ITEM

/NULL LINE OR COMMENT
/SYMBOL = POSSIBLE LFS

/SET AFS=2 FOR CONSTANT
/PUT LIT ON TAB

/AFS=L FOR LITERAL

/SET PARAMETER EXPRESSION FLAG

/SKIP TO END OF LINE
/RETURN
/CK FOR COMMA

/NO, SHOULD BE SPACE,TAB,CR,NR }

/0P SYMBOL AS TAG
/N0, ENTER PTR TO LFS

/PROKIBIT FLAGGING COMMA
/GET ITEM AFTER (FS
/NULL AFTER LFS 1S BSS®
/SYMROL=0OP OR PARAMETER
/CONSTANT

/JLITERAL



/SABR,B1S

1R32
1833
1834
1835
1536
1837
1838
1839
1642
1841
1842
1843
1844
1845
1846
1847
1848
1849
1852
1851
1852
1853
1854
1855
1856
1857
1858
1859
1868
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
188¢
1881
1882
1883
1884
1885
1886

2746
2¢47
2042
24731
2052
2653
2254
2255
2256
2057
2260
2061
2a62
2063
2064
2065
2266
2067
2070
2071
2272
2273
2074

2075
2276
2077
2102
2121
2122
2123
2124
2145
21¢6
2127
2110
2111
2112
2113
2114
2115
2116
2117
2129
2121
2122
2123
2124
2125
2126
2127
2130
2131
21352
2133

FALLL

477¢
5325
1423
162
764¢
5374
1241
2645
7652
5325
1021
2157
3146
1082
3140
7410
2141
4427
55785
5275
7923
72@1
5224

19023
7241
1363
7652
5266
4779
5326
5575
2345
1061
1374
7640
5315
2144
4426
7200
1903
5224
4778
5575
1921
2366
7640
5575
1481
7367
7458
5343
3123
1143
7459

Vi35
ROL9,

RDL14,

RDL12,

RDL4,

RDLL3,

RDL14,

" AND

23+SEP=59

JMS 1
JMP RDL 4
TAD USE
AND
SZA
JMP
TAD

KHATPP

k42
cLA
RDLB -

USE

K4u@
SNA
JMP
TAD
AND
DCA SK
TAD VAL
nDCA oP
SKP
152 18 )
JMS 1 GETSYM
1ERROR
JMP RDL12
1AC
1AC
JMP

CLa
RDL14
USE

k2@

ROLS

TAD
CIA
TAD 1BTI

SNA CLA

JMP RDL12

JMS 1 WHATPP
JMP , 43
1ERROR
182
TAD
YAD

SYMBOL

EXP

CHR

M243
CLA

KX}

NSGY
JMS 1 GETCHR

SYMBOL

/THERE IS ONE

1112¢ PAGE 31~1

/NO~MUST BE ADDRESS PARAMETER

/1% SYMBOLE A PSUEDO=OP

/NJ
/YES
/1S SYMBOL AN MR]?

/NO=2PR OR 1/0 INSTR,
/MR1«PUT OP SKIP BIT
/INTD SKIP FLAG

/ SET INDIRECT FLAG
/READ SYMBOL AFTER MR]
/NOTHING THERE
/SYMBOL
/AFS32 FOR CONST, AFS
/AFS=1 FOR L1Y,AFS
/SKI1P TO END OF LINE

/CK FOR 1
/SYM. ADDRe]l ADDR
/1T 18 1

/NOT 1

/AFS NOT USER SYMBOL
/ENTER HERE ON ADDRESS PAR,
/CK FOR #

/YES ~
/PREVENT FLAGGING #

/SET PTR TO AFS

/ELTM USER SYM
/CK FOR QPR OR /0 IAST,.
/ELIM, MRI, PSUEDO
/0K

/ILLEGAL SYMBOL
/COMPARE NEW MICROaGRP

/WITH OLD. IF ANY

/GRPZ 0K WITH ANYTHIMG
/NEW IS NOT 7

/CK OLD MGP, IF ANY



/SABS 515
1887
1888
1889
18992
1891
1892
1893
18%4
1895
1896
1837
1898
1899
1920
1921
1922
1923
1944
1978
1926
1927
1928
1979
1912
1914
1912
1913
1914
1915
1916
1917
1918
1919
1922
1921
1922
1923
1924
1925
1926
1927
1928
1929

2134
2135
2136
2137
2140
2141
2142
2143

2144

2145
2146
2147
2152
2151
2152
2153
2154
2155
2156
2157
2160
2161
2152
2163

2164
2165
2166
2167
2179
2171

2172
2173

2174
2175
2176

PAL12

5341
70434
1123
7640

5575

1123
3143
1322
7048
7140
1322
3i40
1423
72157
7648
2146
4427
5361
53317
72¢ee
5575
2143
5224
2425
7143
4600
2435
7440
7300
6737
7535

4446
5434

1222
3123
5523

Vi35 23=SEP=69 11128 PAGE 31=2

JMP RDL1S /8 0K WITH ANY NEW
[+ TR /COMPARE 0OLD
TAD TEML /WLTH NEW
S2A CLA /SAME=OK
1ERROR ' /ILLEGAL COMBINATION
RDL15, YAD TEM1 /MICROWGRPRNEW
DCA MGRP
RDL16. TAD VAL /0R NEW VALUE INTO OLD OP
) CMA /NOT A
AND OP /AND B
TAD VAL /4A
DCA OP /3A OR B .
TAD USE /GEY NEW SKIP BIT
AND K20
SEA CLA /NON=SKIP
182 SK /SET SKIP FLAG
JMS 1 GETSYM /GET NEXT INSTR OF STRING
JMP ROLLY /NONE THERE = END OF SRTING
JMP RDL13 /SYMBOL (AS EXPECTED)
MOP /CONST, ILLEGAL :
LERROR /LIT TLLEGAL
ROL17, 1S2 UMIC /SEY MICRO INST FLAG
JMP RDLS5 /SK1P -TO END OF LINE
1871, 11
MGRPEYMIC
RLNP RLN
PBY, PBSS2
K4442, 442
K32¢, 3ze
WHATPP, WHATYP
M243, =243

/NULL LINE OR COMMENT

RDL11, uJMs | SK1PL
JMP ] NULLP

/PSUEDO=OP
ROL18, TAD VAL /GET PSUEDO=0OP ADDRESS
pCA TEML - /STORE PTR
JMP 1 TEML /10 PROPER PSUEDC®OP HANDLER



/SABR,818

1932
1931
1932
1933
1934
1935
1936
1937
1938
1939
1942
1941
1942
1943
1944
1945
1946
1947
1948
1949
1952
1951
1952
1953
1954
1955
1956
1937
1958
1959
1968
1964
1962
1963
1964
1965
1966
1967
1968
1969
197¢
1971
1972
1973
1974
1975

2210
2273
2242
2223
2274
2275
2276
2277
2210
2211
2212
2213
2214

2215
2216
2217
2228
2221
2222
2223
2224
2225

FALLY
2220

2002
7410
4426
4453
2754
1013
5575
1810
3127
1106
7740
5433
5600

gaee
1122
7652
1111
1122
1871
1975
1074
5615

1728, TAD

V135 23-~SEP=6
#2272

4

9

128 PAGE 32

/E4D OF LINE PROCESSAR FOR COLLECTIO: PHASFE
/LOOKS FOR SEMI=COLN: “EFORE A SLASH

/STAR OR SLASH 0

R K

(CR) MEAMS NOR™AL

JEN OF LINE, SEMI=COLOY MEANS E “MuST
/SAVE CURRFNT ADDRESS Iv LINE BUFFER FOR

/START OF "NEXT®

LIME,

/THIS ROUTINE ALSO HAS THE IMPORTANT
/FUNCTION OF WATCHMIG THE FORTR PSUEND=0P

IS 2% L72 CAUSES LINE

/T0 BE TREATED AS NoneEXISTENT, L72 MUST
/BE CALLED FOR EVER INSTR, LINE DR PSUEDOwGP

/FLAG, IF FLAG

/LINE (EXCEPT EN

Dy PAUSE,

FOQRTR) BEFORE

/ACTUAL PROCESSING OF YWAT LINE BEGINS,

/

L72, 2
SKP
JMS 1
JMS |

1ERROR

OCA
L72x, TAD

SMA SZA

JMP 1

NLES

/

/COMPUTE CURREMT PAGE S12E

ZENTER WITH AC=2

ZEXIT WITH PAGE SI1ZE 1M AC

/
CPGES, @
TAD
SNA CLA
TAD
TAD
TAD
TAD
TAD
JMP 1

GETCHR
TEST
SLo=1

BL7=SLS

- X#@

SCOLNN
FORFLG
CLA
BIREIR
L72

APMSiy

PGEESC
PYSZE
LTSZE
OPSCTR
OBACTR
CRGES

/1F FLG31 WE ARE SKIPPING
/1ST MALF OF FORTRAN QUTPUT

/0MIT PGEESC IF NONGAUTO PAGING

/+S12E OF ESCAPE REGUIRED
/S1ZE OF PAGE TABLE

_/#S12E OF LITERAL TABLE

/¢0FF PAGE SYMBOL COUNTER
/#0FF BAMK ADOITION COUNTER
/1S DESTRED RESULT )



/SABR, 615

1976
1977
1978
1979
1960
1984
1932
1983
1934
1935
1936
1987
19438
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2202
2941
2022
27293
2724
2095
2226
2227
2078
2229
2012
2211
2912
2213
2014
2815
2016
2217
2218
2319
27222
2423
2222
2023
2924
2325
2226
2027
2728
2229
2230

2226
2227
2232
2231
2232
2233
2234
2235
2236
2237
2240
2243
2242
2243
2244
2245
2246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2261
2262
2263
2264
2265
2256

2267
2270
2271
2272
2273
2274
2275
2276
2277
2322
2321

PALLS

2000
1116
74490
5267
1116
1314
7700
5577
1116
7104
1173
3145
2316
1083
3515
1115
7821
3114
1110
7652
5265
4432
2803
1292
2166
7043
1877
7640
5265
1241
2226
3514
5626

7841
3123
1173
3124
1524
7041
1023
7658
5325
2124
2124

V135 23-SEP=69 11128  PAGE 33

/

/COLLECTION PHASE ROUTINE
/SEARCH PAGE SYMBOL TABLE FOR SYMBOL

/CALLING SEOUENCEI (ASSUMES SYM, 10,18 IN “SYMBOL™)
JMS SPSTB
/ REYURN [F NOT FOUND (HAD 70 ENTER IT)

RETURN IF FOUND
/THE SEARCH IS AT L3113 ENTERING DONE BY L32,

SPsra, i
TAD PSTSZE /S1ZE OF PSY
SZA /1S 1T EMPTY
JMP L33 /NO )
L32, TAD PSYSZE /1S PST FULL?
TAD PSTMAX
SMA CLA
SERROR /YES
TAD PSYSZE /S1ZE OF PSTYe2
RAL CLL
TAD PSTBSE /#BASE
DCA PSTSPR /GIVES POINTER YO SYMBOL
152 PSTSZE / INCREMENT COUNTER
TAD SYMBOL /PHYSICALLY MOVE SYMBOL
DCA 1  PSTSPR
TAD PSTSPR
1AC /A0D 4
DCA PSTCPR /FOR CODE WORD POINTER
TAD PASS
SNA CLA _
JMP L324 /ASSEMBLY?Y JUSY ZEROQ CODE WORD
JMS ] 0BSYM /LISTING
SYMBOL
TAD VAL /CK IF SYM IS ON PAGE FORWARD REF,
AND K76020 /EXTRACT PAGE BITS
Cla
TAD PAG
S2A CLA
JMP L324A /NOT ON PAGE
TAD k4020 /0N PAGEI SEY DEFINED BIY
182 SPSTB /8 SET FOR "FOUND"™ RETURN
L1324, 0CA I PSTCPR
JMP I SPSTA /NOT FOUND
/
L34, cla /PLACE e COUNY OF TABLE
DCA TEMY /IN INDEX LOC
TAD PSTBSE /PLACE TABLE B9ASE
DCA TEM2 /1IN ADDRESS LOC
L31B, TAD I TEM2 /=SYMBOL
CIA
TAD SYMBOL /+ REQUESTED SYMBOL
SNA CLA
Jup L31A /FOUND
1SZ TEM2 /K0T FOUNE o4, INCREMENT AODRESS

182 TEM2



2SAB3 B1%

2234
2432
2933
2734
2235
2736
2037
2438
2239
2740
2743
2342
2243

2302
2323
2374
235
2376
2327
2310
2311
2312
2313

2314

v135 23»SEP=6G

18#
JMP
JMP

L3314, 187
TAD
0CA
TAD
1AC
DCA
JMP 1

/

PSTMAX, =170

TEML
L3113
L32
SPSTH
TEM2
PSTSPR
PSTSPR

PSTCPR
SPSTH

PAGE 33»1

/OVER
/NO o4, TRY AGAIN

/YES .. PLACE ON TABLE
/FOUND +o. INDEX FOR EXIT
/POINTER TO SYMAOL

/10 PROPER LOC

/SYMBOL POINTER

/41 .

/GIVES CODE POINTER

JEXIT

/MUST BE (PSTBwPTB)/2



/SABR,81%

2244
2245
2246
2247
2248
2049
2250
2281
22%2
2053
2054
2055
2056
2857
2058
2359
2860
2061
2062
2363
2064
2065
2266
2867
2068
2069
2870
20871
2072
2073
2074
2075
2876
2077
2278
2079
2080
2884
2082
2083
2084
2085
2086
2087
29088
2039
20890
2091
2092
2093
2994
2095
2296
2097
2098

2315
2316
2317
2320
2321
2322
2323
2324
2328
2326
2327
2330
2334
2332
2333
2334
2335
2336
2337
2340
2343
2342
2343
2344
2345
2346
2347
2350
2354
2352
2353
2354
2355
2356

2357
2368
2364
2362

FALLE

pege
1112
7640
5745
1367
3054
3154
3152
3153
1205
3011
1803
3212
1001
2046
7844
3126
6211
1412
6201
3411
2426
5336
1005
302
1172
3126
1412
4423
23126
5359
1370
3954
5745

2226
2200
3226
1226
10862

V135 23wSEP=69 11128 PAGE 34

/

/O0UTPUYT & CHARACTER ASCII MAME

/10 BINARY TAPE

/FOR EXTERMAL SYMBOL DEFN,

/USED BY LFSCK (FOR AC=23) & 666 (Fn=x RCs17)
/QUTPUYT GOES VIA TYRE FTR, BUT PTR 1§
/CHANGED TO L66E SO CHAR CAN BE PUNCHED

/& ADOED YN CKySUM INSTEAD OF TYFED,

/7668 1S USED ONLY [N PAS1e

/ASSEMBLY PHASEL

/
.68, @
TAD PASS
SZA CLA
JMP I 68 /JEXIT IF LISTING
TAD L668 /FOCL OUTPUT ROUTINE
DCA TYPE /S0 1T THINKS PUNECH IS TTY
DCA s1
DCA §2
DCA s3
TAD ASe
0CA X1
TAD SYMROL /MST SYMBQL ADDRESS e 1
DCA X2 /T0 AUTO X2
TAD USE /MSY USE WORD
SND K3 /SYMBOL LENGTH
1A
DCA TEM4 /=WQRDS TO LOC
COF 10
TAD I X2 /0BTAIN SYMBOL
COF 20
nca I xi
1S2 TEM4
JMP =5
TAD ASE
DCA X2
TAD M3
DCA TEMS
TAD I X2
JMS 1 CTYPE /PUNECH 1T EXPANDED
152 TEM4 /MORE
JMP o3 /YES
TAD L66D /RESTORE TYPE ROUTINE
DCA TYPE
, JMP 1 68
/ DUMMY TYPE ROUTINE FOR EST TV DEFINITION
/
TB2SPSTH /SCRATCH LOC
LO6E, 2
DCA T8 /SAVE CHAR
TAD T8

TAD CSuM /ADD CHAR YO BINARY CHECK SUM



/SABR, 815

2299
2122
2171
2122
2173
2104
2125
2146
2177
2178
21729
2110
2111
2112
2113
2114
2115
2116

2363
2344
2365
2366
2347
2378

2373
2372
2373
2374
2375
2376
2377

PALLY

3062
1226
4442
5757
2357
4772

7ee9
3776
37177
3367
5774
4545
5366

Vi35 232SEPwA9 11128  PAGE 34=~1
NCA CSUM
TAD T8
JYS 1 PUNCH /0UTPUT CHAR ON BIMARY TAPE
JMP 1 L66E /RETURN
L66R,  L66E
L66D,  L64
/

ZINITIALIZATION THAT WONT FIT IN "INITA®

/

INITMR, @
DCA I VALPTP
nDca 1 LLFSP
DCA LINE
JMP 1 INITMR

VALPTP, VALPTR

LLFSPs LLFS



/SABR, 815

2117
2118
2119
2122
2121
2122
2123
2124
2125
2126
2127
2128
2129
2132
2131
2132
2133
2134
2135
2136
2137
2138
2139
2142
2141
2142
2143
2144
2145
2146
2147
2148
2149
2152
2151
2152
2153
2154
2155

2400
2401
2422
2423
2424
2425
24¢6
2427
2410
2411
2412
2413
2414
2415
2416
2417
2420
2421
2422
2423
2424
2428
2426
2427
2432
2431
2432
2433

2434

FAL1Q

2400

gore
7200
1874
7440
5216
1030
1873
3123
1152
6211
3523
20871
6201
5620
7044
3123
7042
1030
3011
6211
1411
6201
7043
1450
7650
5600
2423
5223
5205

Vi35 23=SEP=69 11128 PAGE 35

*24p0

/

/COLLECTION PHASE ROUTINE,

/SEARCH LITERAL TABLE FOR VALUE IN S04,
/PLACES LITERAL ON TABLE 1§ NOT THERE,
/0THERWISE DOES NOTHING,

/
SLTAB, ©
CLA . )
TAD LTSZE /S12E OF TABLE
SEA /1S TABLE EMPTY
JMP sLivey /NG oy SEARCH 1T
TAD LTBSE /BASE COLL+ PHASE LT, TABLE)
TAD LYSZE /#DISPLACEMENTY
DCA TEML /GIVES ADDRESS POINTER
TAD s@ /PHYSICALLY MOVE LITERAL
COF 40
DCA ! TEML
152 LYSZE /INCREMENY COUNTY
coF P9
JMP 1 SLTAB /RETURN
sLITBl, ClA © /PLACE = COUNT
]} TEML
CMA
TAD LTBSE /L1BSEe1
DCA X1 /10 AUTO X1
SL1TB2, COF 10
TAD I X3 /eTABLE
COF o0
clA
TAD se /+REQUESTED LITERAL
SNA CLA /SAME
JMP 1 SLTAB /YESs RETURN
1S# TEM1 /MORE SYMBOLS TO TESY
JMP sLiTte2 /YES

JMP SLTABeS /NO



/SABR,&15

2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2188
2181
2182
2183
2184
2185
2156
2187
2188
2189
2192
2191
2192
2193
2194
2195

2435

2436

2437
2440
2443
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2462
2461
2462
2463
2464
2465
2466
2467
24782
2471
2472
2473
2474
2475

PALLY

4446
1137
7650
5434
6211
1060
7649
5251
1064
3273
3673
2064
1137
3464
2673
6201
4421
7240
1966
3266
2060
7042
1517
2275
1164
3517
1114
3ley
2064
5434
Fx17"]
3¢17
7577

vi3s 23eSEP=69 11128 PAGE 36

/

/COLLECTION PHASE EQUIVALENCE PROCESSOR
/(FORMERLY CALLED BSS@® PROCESSOR)
/ENTERS SYMBOL 10, IN EQ, TAB

/
PBSS2, JMS I  SKIPL .
TAD LFS /LOCATION FIELD SYMBOL
SNA CLA /1S THERE ANY
JMP 1 NULLP /ND
coF 18
TAD BSSSW /ARE WE PROCESSING A BSS 2 SEQUFNCE
SZA CLA -
JMP 45 /YES 4, SKIP INITIALIZING .
TAD EQVIPR /NO .y INITIALIZE
DCA CTPTR /SET INPUT POINTYER TO COUNT LOCATION
DCA I CTPTR /BERO COUNY
18% EQVIPR ~ /INCREMENT INPUT POINTER
TAD LFS /LOCATION FIELD SYMBOL
DCA I  EQVIPR /PLACE LFS ON EQUIVALENCE TABLE
1S2 1 CTYPTR /INCREMENT COUNTY
COF 08
JMS 1 ICPLFS /PROCESS 1T FOR COLLECTION
CLA CMA /REMOVE LFS FROM LFS TABLE
TAD LFSPTR
0cA LFSPTR ,
182 BSSSW /SEY BSS ¥ IN PROGRSS SW]TCH
CMA /REMOVE. EXTRA LFS BIT
TAD I PTCPR
AND K7577x /REMOVE EXTRA 85S¢ BIY
TAD K267 /PLACE BSS2 BIT ON PT
pDCA I PYCPR ~
TAD PSTCPR /SAVE PST ADDRESS In. CASE NEXT LINE "VERFLOWS
DCA EQVBIT ; o
182 EQVIPR /INCREMENT POINTER.
JMP 1 NULLP ZEXIY FOR NEXT LINE

CTYPTR, EQUTB
LFSBSl, LFSBSS
K7577%, 7577



/SARR,81%

2196
2197
2198
2199
2278
2271
2222
22¢3
2224
2275
2226
2277
2208
2229
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225%
2226
2227
2228
2229
2230
2234
2232
2233

2476
2477
2529
2524
2532
2543
2524
2505
2506
25a7
2510
2511
2512
2513
2514
2518
2516
2517
2520
2521
2522
2523

2524
2525
2526
2527
2538
2531

PAL1E

vdoe
1517
2164
7650
5676
7040
3147
1323
3431
4324
7044
3332
4324
%5674
4459
7200
4722
2332
5312
5676
5579
2544

edeo
6243
1463
2063
6203
5724

V135 23-SEPm6S 11128 PaGe 37

/

/ASSEMBLY PHASE EQUIVALEMCE PROCESSOR
/EXTRACTS ENTIRE. GRNUP OF TAGS EQUIVALENCEDR
/70 SAME ADDRESS FROM TARLE -84 DEFINES

/THEM BY USING LFSCK FROM LFSBSS ON,

/
ANUMCK, 7 .
TAD I PTCPR /PT CODE WORD
AND K281 /MASK OUT BSS ¢ BIT
SNA CLA /18 1Y A BSS @ SYMBOL
JMP 1 ANUMCK /NO o EXIT
CMA
[} BANK " /BANK UNKNOWN
TAD AANUMY /CHEAT RETURN ADDRESS
DCA 1 LFSCHK /S0 1T LOOKS LIKE A JMS FROM SOMEWMERE ELSE
JMS GNEQ /GET COUNY
cla /NEGATE
DCA OPICTR /SAVE IN INDEX LOC
JMS GNER /GET SymBOL
JMP 1 LFSBS] /PROCESS SYMBOL
ANUM7, JMS 1  SPSTAB /SET DEFINED BIT ON PST IN CASE
NOP /THIS WAS CARRIED OVER
JMS 1 PSTD /THE LAST PAGE
152 OPICTR /ANY MORE 7
JMP ANUM7 2 /YES
JMP 1 ANUHCK ZEXIT

PSTD, PSTDEF
AANUMT, ANUM?

/
/ ROUTINE 70 GET NEXY ITEM OFF EQUIVALENCE TABLE
/ .
GNEQ, 2

cOF @

TAD | EQVOPR

1S2 EQVOPR

COF 08

JMP ] GNEQ



/SABR,815

2234
2235
2236
2237
7238
2239
2249
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2254
2252
2253
2254
2255
2256
22%7
2258
2259
2262
2261
2262
2263
2264
2265
2266
2267
2268
2269
2279
2274
2272
2273
2274
2275
2276
2277
2278
22719
2280
2281
282
2283
2284
2285
2286

2532
2533
2534
2535
2536
2537

2540

2541
2542
2543
2544
2545
2546
2547
2558
2551
2852
2553
2554
2555
2556
2557
2562
2561
2562
2563
2564
25458
2566
2567
2572
2571
2572
2573
2574
2575
2576

25877

PALLY

20082
1110
765¢@
5732
2332
1732
33136
1536
3136
2132
2332
1732
3134
1134
7458
5367
7212
7240
2155
1376
7126
7026
7086
3135
1134
2458
1376
1135
3134
1065
3135
2133
2138
4455
2332
5732
7062
2532
4854

V135 23-SEP=69

/

11128

PAGF 3&

/SUAR, T0 LIST A LI5E IF 1w PASS 2

/

/CALLING SEQUENC
/

/
/

/
/(CALL YO OQUTBNK

/T0 WRITE,)

/ASSUMES CURRENT PC 1S IN "ILCY®

£l
JMS 1

JMS 1
DUTBIN

WRITEP

LOCATION OF WORD TO GUTPUT
CONSTAMT=RELNC, CODF

RETURN

MUST ALWAYS FOLLOW CALL

/SETS FLAGS FOR PROPER LISTING
/& CALLS WLN TO DO THE DRUDGE WORK,

/

WRITE, 2
TAD
SNA
JMP

182

TAD
NCA
TAD
DCA
182
ISz
TAD
DCA
TAD
SNA
JMP
RTR
RAR
AND
TAD
cLL
RTL
RYL
DCaA
TAD
ANO
TAD
TAD
Dea

WRITEZ, TAD
DCaA
152
182
JMS
182
JMP

K60, 6@

CPICTR=WRITE

CD2SKP, JMS

ClLA
I

RTL

PASS

WRITE
WRITE
WRITE
VALUE
VALUE
VALUE
VFLG

WRITE
WRITE
CODE

Co0E

WRITE2

K7
Ké6é&

ADDRES
Co0E
K?

Kée
ADDRES
cole
Ic
AQPRES
AFLG
LFLS
RN
WRITE
WRITE

COZ5k

/PASS 1
/ADDRESS OF VALUE
/GET VALUE

/GET RELOC, CORE

/CONVERT TO 6317

/TEM SAVE

/CURRENT ADDRESS

/L18T



/SABR,815

2287
2288
2289
2260
2291
2292
2293
2294
2295
2296
2297
2298
2299
2320
2324
23¢2
2323
2304
2325
23p6
2327
2328
2329
2310
2311
2312
2313
2314
2315
2316
2317
2318

2622
2641
2602
2603
2604
2628
2626
2627
2619
2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632

PALLY
2600

4427
5630
7440
7640
5575
4446
4667
5632
4246
7640
4430
4678
3060
442}
1152
70843
3234
1022
1547
3547
4672
2233
5224
5442
2435
¢¥o00
6710

Vi35 23«SEPn6Y
e2600
/
/ BLOCK PSEUDO OPERATOR
/
PBSS, JMS ! GETSYM
JMP 1 PBSS2!
SKP
SKP CLA
1ERROR
JMS ] SKlPL
JMS | IPSHIN
JMP ] PBSS4]
PBSS5, JUMS 1FFSuUB
SKP CLA
JMS 1 INI
JMS 1 1POPIN
DCA BSSSW
JMS 1 ICPLFS
TAD S0
ClA
DCA TEML2
PBSS1, TAD K30
TAD 1l PTCPR
DCA !  PTCPR
JMS 1 ASMIF
182 TEML2
JMP PBSSt
JMP 1 POPEXP
PBSS2], PBSS2
TEM12, @

PBSS41, PBSS4

PAGE 39

/GEY NEXT INPUT ITEM
/NOTHING THERL (BSS 0)
/SYMBOL

/CONSTANT

/LITERAL

/SAVE ALL CURRENT INFO
/CWECK BLOCK SiZ2E
/CAN THIS FIT IN CORE

/YES
/NO Wy INITIALIZE PY POINTERS
/POP CURRENT INFORMATION
/CLEAR BSS® SWITCH

/PROCESS CURRENY LFS

/sBLOCK CONSTANY

/70 INDEX LOCATION
/PAR CONSTYANT PT BIY STRUCTURE
/0ONT LOSE LFS AND BSS @ INFORMATION

/D0 THEM INDIVIDUALLY IF PASS 2
/MORE
/YES
/EX1Y TO0 GEY NEXT LINE

/RESRV STORAGE CTR



/SABR 815

2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2342
2343
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2362
2361
2362
2343
2364
2365
2366
2367
2348
2349
2370
2371
2372
2373

2633
2634
2633
2636
2637

2640 .

2641
2642
2643
2644
2645

2646
2647
2650
2651
2652
2653
2654
2655
2656
2657
2668
2661
2662
2663
2664
2665
2666
2667
2678
2671
2672
2673
2674

2675

FALLE

4427
7e0¢
7418
7610
5575
4444
4671
1150
4246
5433
5673

7o0Q
3323
4422
1123
1275
7752
5646
7240
1122
7459
5264
3122
4445
4674
4676
2246
5646
6220
4217
1772
1552
7205
3172
7322
7577

V135 23=SEPw69

PAGE 49

/ CPAGE PSEUDO OFERATION
/
PIFF. JMS GEYSYM /GET NEXT INPUT ITEM
NOP /NONE THERE
SKP /SYMBOL
SKP CLA /CONSTANT
1ERROR /LITERAL

JMS 1 SKIPL

JMS 1 WLNIF

TAD se

JMS 1FFSuUB
JMP DCILL

JMP 1 RSTRT]

IFF SUBROUTINE
CALL IS

NN,

/LIST IF PASS 2
/BINARY CONSTANT
/USE GLOBAL [FF SUBROUTINE
/DIDNY HAVE Y0 ASSEMBLE PAGE
/G0 INITIALIZE

TAD PAGE INCREMEN?Y

JMS 1FFSUB

0K RETURN

HAD TO ASSEMBLE PAGE RETURN

/FUNCTIONE YO SEE IF GIVEN NO. OF WORDS
/WiLL PITY ON CUR, PAGE) IF SO0, RETURM .
/AT OK RET.} OTWERWISE ASSEMBLE PAGE WE
/HAVE NOW & INIY A NEW PAGE & RET, AT

/SECOND REY, LOC,

/1FFSUB 1S USED BY CPAGE,BLOCK &

/SEVERAL OTHER P=QPS
/

/

1FFSUB, 2
DCA TEML
JMs 1 1CPGES
TAD TEML
TAD M2K4
SPA SNA CLA
JMP ] 1FFSUB
CLA CMA
TAD PTSIZ
SNA
JMP R
DCA PTSIZ
JMS 1 L.551

JMS ] UPDATE
JMS ] FIXIL
152 1FFSUB
C JMP 1 1FFSUB

IPSHIN, PUSHIN

1POPIN, POPIN

WLNTF, WLNIFL

ASMIF, ASMIFl

RSYRTI, RSTRT

UPDATE, UDPAGE

ICPGESeCPGES!

v281, =2a1

/SAVE INCREMENT

/COMPUTE PAGE SI1ZE

/ADD INCREMENT :

/1S TOTAL ,GY. PAGE SIZE (1 EXTRA BECAUSE
/PYSZE INCREMENTED BEFORE PSUENO~-OF

/NO +ys RETURN

/YES ,.. DECREMENT PAGE TASLE SIZE

/WATCH FOR AN EMPTY PAGE
/LEAVE THINGS ALONE IF PAGE EvPYY

/ASSEMBLE THE PAGE

/INCREXENT FOR EXIT
/RETURN



/SABR,815 PALL2 Vi35 23=SEP=69 11126 PAGE 4irwl
2374 2676 55634 FIXtLs FIXILC



/SABR,815

2375
2376
2377
2378
2379
233p
2381
2382
2383
2384
2385
2386
23a7
2388
2389
2392
2391
2392
2363
2394
2395
2396
2397
2398
2399
24202
2421
24¢2
2423
2404
24¢5
2426
2427
2428
2429
2410
2414
2412
2413
2414
2445
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429

2677
2740

2774
2712
2723
2724
2725
2726
2727
2710
2711
2712
2713
2714
2745
2716
2717
2720
2724
2722
2723
2724
2728
2726
2727
2730
2734
2732

2733
2734
2735
2736
2737
2742
2744
2742
2743
2744
2745
2746
2747
2750
2751
2752
2753
2754
2755
2756
2757

PALL#

6282
2220

1277
2320
1627
5327
1137
377¢
1045
1227
1164
1162
3134
111¢
7640
5356
4424
1133
4423
1371
4423
4423
1779
3151
6241
1553
2151
pe16

7040
3452
1172
3153
2152
7410
5373
6211
1551
6201
2151
4423
2153
5337
1372
4454
1067
4435
4424
1320
7650

Vi35

K628
FATAL,

ERRE,
ERRS,
ERRM,

ERRI,
ERRC,
ERRA,

ERR11,

ERREX,

23nSEP=69

ERROR ROUTINE

6209
2

TAD
152
TAD
JHP
TAD
DCA
14D
TAD
TAD
TAD
0CA
TAD
SZA
JMP
JMS
TAD
JMS
TAD
JMuS
JMS
TAD
DCA
coF
TAD
152
AND

CMA
DCA
TAD
0CA
1S2
SKP
JMP
COF
TAD
COF
182
JMS
152
JMP
TAD
JMS
TAD
JMS
JMS
TAD
SNA

CLA

10
20

CLA

K6222
FATAL
K62
oe3
LFS
LLFS!
K42
Keea
K2eg
K102
EFLG
PASS

ERREX
CRLF
EFLG
CTYPE
AT
CTYPE
CTYPE
LLFS1
INDEX

INDEX
INDEX
K3

COUNT
M3

MSCTR
counTt

ERRY
INDEX

INDEX
CTYPE
MSCTR
y=il
SPPLUS
TYPE
LINE
0YTYPE
CRLF
FATAL

11128 FAGE 41

/@850¢
/SEY FATAL ERROR SWlTCH
/232¢

/7150¢
/i1¢
/0382
/0422

/LISTING PASS
/TYPE CRLF
/YIYPE E#

/TYPE 2 SPACES

/SET 6 CHAR PRINT QTR

/NQY DONE YET WITH SYMBOL
/DONE 1 SEE IF SPACES NEEDED
/TYPE THE LETTERS OR SPACES

/TYPE SPACE «
/TYPE LINS FROM LAST LFS

/FATAL ERRDR?



75A8R, 218

2432
2431
2432
2433
2434
24315
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2452

2763
2761
2762
2763
2764
2765
2766
2767

2772

2774
2772

2773
2774
2775
2776

PALLZ

5363
7402
5564
1113
7640
5767
5434
5652

5366
7151
7452
2153
2324
2253

4423
2153
5373
5351

v135

ERR2,

LLFSI,
INDEX®SY
COUNTES2
MSCTR®S3
AT,
SPPLUS,

ERR1,

235EPw69

JMP ' *3
HLT

JMP 1 K202
TAD PHASE
SZA CLA

JMP 1 ERR2
JMP 1 NULLP
ASM@2el

LLFS

2124

253

JMS ] CYYPE
182 MSCTR
JMP e
JMP ERRLL

11128 PAGE 41wl
/NQ

/1F YES GO TO START AFTER WAI T
/WHAT PHASE ARE WE IN

/ASSEMBLY
/COLLECTION

/FILL OUT THE REST WITH SPACES



/SARR, 815

2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2478
2476
2477
2478
2479
2480
2484
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2465
2496
2497
2498
2499
2570
2571
2522
2523
2574
2575

3na0
3a24
3022
3003
3024
3025
3226
3za?
3010
311
3g12
3013
3014
3215
3016
3017
3020
3g21
3ez22

3023
324
3g25
3026
3g27
3239
3233
3g32
3033
3934
3235

3336
3e37
33482
37241

PALLlE
3000

pooe
1517
7040
7620
5620

7040 .

3147
1110
7044
1266
3266
6211
1466
6204
2866
3137
4432
€137
1457

7640
5232
1221
7245
7640
5763
5242
1421
rl164
7658
5242

4436
7465
72¢23
4762

V135
#3200

/

23=SEPw69 119128  PAGE 42

/ASSEMBLY PHASE ROUTINE TO CHECK FOR A
/L0C, TAG (LFS) & PROCESS IF FOUND,
/FUNCTIONY (ASMBLY PHASE 3 ~ ACTR®E)

MANNNNNNNN N

LFSCK,

LFSBSS,

L67,

NN N

(1)
t2)

3

(ASM

CTH]
ACY

(1

2

TAD 1
RAR
SNL CLA
JMP 1
CMA
DCA
TAD
CIA
TAD
DCA
COF 10
TAD 1
COF 22
152
neca
JMS 1
LFS
TAD

SZA CLA
JMP
TAD
AND
SZA CLA
MERROR
JMP
TAD
AND
SN4 CLA
JMP

EXTERNA

JMS 1
ILC

3
CJMS

DEFINE YAG

QUTPUT VALUE AY PASY OCCURANCES OF
FORWARD REF, TD TH1S TAG

CONDENSE 0CC, TAB IF POSSIBLE.

BLY PHASE 2 - ACTRSY

S INCLUDES ALL OF PASS 2 AS

R STAYSEL IN PASS 2)

QUTPUT EXT, SYM, DEPN, ON RELwTAPE

PTCPR /PT CODE WORD
/1S THERE A LFS
LFSCK /NO «4o RETURN
BANK /BANK UNKNOWN
PASS /MOVE BACK PYR IF IN LISTING PASS
LFSPTR ‘
LFSPTIR
LFSPTR /ACTUAL LFS
LFSPTR
LFS
0BSYM /OBTAIN LFS FROM NST‘
ACTR /WHICH TIME ARE WE ASSEMBLING THIS RAGE
/ACTR REMAINS 3 DURING PASS2 e
L67 /SECONG TIMED NO TEST
USE /CK FOR MULT! OEF,
K402
/YES
LFSCk1
USE /MST USE WORD .
K2no /{L67 HAS NO EFFECT IN PASS 2)
/1S 1T AN ENTRY
LFSCKY /WO

L SY“s0L DEFINITION

QUTBIN /OUTPUT BINARY DEFINITION

Lés1 /PUNCH SYMBOL 0N TAPE



ISAF,

256
2547
2578
2529
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2529
2521
2522
2523
2524
2528
2526
2527
2528
2529
2532
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2558
2551
2552
2553
2554
2555
2556
2587
2558
2559
2562

81s

342
3243
344
3245
3746
3247

3059
3051
3952
3053
3254
3055
3856
3957
3260
3064
3262
3263
3064
3065
3266
3067
3270
3e71
3972
3073
3e74
3078
3076
3077
31¢2
3101
3122
3143
3104
3185

3126
3127
3110
3111
3112
3113
3114
3115
3116
3117
3120
3124

rALL2

1965
3482
1994
#3611
1¢45
3401

1206
7448
1362
7459
5620
7044
3123
1806
3124
6211
3372
2124
7243
1524
7642
5273
2372
2124
2123
1524
7341
1823
7652
5326
2124
2123
2123
5262
6291
5628

2124
1524
6203
3126
4425
2126
©0R4
182
1372
3126
4425
6126

V135
LFSCK1,

NN NN

L5%,

LBLE,

NN\

CAN

TAD
CMA
TAD
SNA
JMP
Cla
DCA
TAD
DCA
CoF
DCA

182 -

oMaA
TAD
SZA
JMP
182
152
152
TAD
ClA
TAD
SNA
JMP
152
182
182
JMP
CDF
JMP

AN O

182
TAD
COF
DCA
JMS
TEM4
4
TAD
TAD
DCA
JMS
TEM4

23+SEP=69 1112¢ FAGF 4Z2~1

TAD ILC /CUR TLC '

nea VAL /PLACE CON MST AS DEFIWITION
TAD USE /SYMROL TABLE USE WORD

‘AND K7§77 ’ /MASK OQUT DEFINED HIY

TAD K47 /A00 IN QEFINED BIY

NCa useE - /SYmMBOL IS NO0wW DEFINED IN MST
NQu LETS SEARCH OCCURAMCE TARLE 70 SEE IF we

CLEAR OFF A FEW
are  /SIZE OF OCCURANCE TABLE
YOPCOR
1 LFSCK /RETURN IF EMPTY
TEML /PLACE = SI1ZE IN INDEX LOC
0TP /PLACE TABLE BASE IN TEM2
. TEM2 /TEM2BPTR YO SYMBOL
1
LSLFLG /CLR # SWlTCH
TEM2
/CK 1ST WORD FOR # FLAG
I TEM2 »
CLA
L) /HO
LSLFLG /YES, SET SWITCH
TEM2 /MOVE PTR & CTR
TEM1 /PAST EXTRA WORD
1 TEM2 /= OCCURRING SYMBOL
SYMBOL /%SYMBOL JUST DEFINED
CLA /ARE THEY EQUAL
o7
TEM2 L
TEML /N0 4. ARE TYHERE MORE
TEM3 /(2 wWORDS PER DCCURRANCE)
L51 /YES '
o0 )
1 LFSCK /NO ... RETURN
CCURANCE FOUND ,., OUTPUT IT
TEM2
éa TEM2 /ACTUAL ADDRESS
TEMY
I ouMMy /0UTPUT ADDRESS AS ORIGIN
VAL ,
LS1FLG /ADD L IF # REF
TEM4

1 DuMMY /QUTPUT SYMBOL VALUE AS RELOCATABLE DEF



/5ABR,815

2561
2562
2543
25464
2565
2566
2567
2548
2569
2572
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
25485
2586
2587
2588
2589
2592
2591
2592
2593
2594
2595
2596
2597
2598
2599
26089

3122
3123

3124
3125
3126
3127
3132
3134
3132
3133
3134
3135
3136
3137
3142
3141
3142
3143
3144
3145
3146
3147
3150
3151
3152
3153
3154
3155
3156
3157

3160
3161
3162

3163

PALL?

2821
6211

1226
3126
1124
3226
1372
1214
7041
1124
78431
1126
7452
5321
3125
1125
7044
1126
3126
1526
34026
7040
1126
3126
7242
1026
3206
2125
5345
5301

2345
7377
7680
5763
2708

Vi35 23=SEP=69 11128 PAGE 42w2
i
coF 1@
/
/ NOW MOVE QCCURANCE TABLE e 2
/
L51G, TAD nTP
NCA TEM4 /SAVE
TAD TEM2
DCA oTP /RESET
TAD LSiFLG
TAD K2
Cla
TAD TEM2
ClA
TAD TEM4
SNA
JMP L51E /NOTHING T MOVE
0CA TEM3 /CYR FOR MOVE UP
TAD TEM3
ClA
TAD TEM4
DCA TEM4 /70 PTIR
L5514, TAD ] TEM4
nCA | oTP
CMA .
TAD TEM4
DCaA TEM4
CMA
TAD oTP
DCA oTP
1S2 TEM3
JMP L5y
JMP LS4E
L8681, L68

K7377, 7377
TOPCOR, CORE1
MERROR®JMP |

ERRM



/SARY, E15

261
26222
263
2624
2625
26,6
2677
26:8
2679
2614
2511
2612
2613
2614
2615
2616
2617
2618
2619
2629
2621
2622
2623
2624
2625
2626

31564
3165
3166
3167
3172
3174

3172
3173
3174
3175
3176
3177

TALLA

7t32
6426
6021
5366
7290
5764

rdoe
7220
1677
1164
3277
5772

3172

vi3s 23~SEP=69

PUNCH ROUTINE

63, [
PLS
PSF
NI ool
CLA
JMP 1 L63

/

11128 PAGE 43

/SELECT IT
/WAIY FCR PUNCH

ZEXIT WITH CLEAR AC

/UPDATE "PAGE"™ YO NEXT CORE PAGE

/14E4s PAGE BPAGE#229
/

UDPAGE, ¢
CLA
TAD PAG
TAD Keea
DCA PAG

JMP 1 UDPAGE

LSLFLGBUDPAGE

/0LD PAGE SETYTING
/+S1ZE OF ONE PAGE
/FOR NEW PAGE SETTING
/EXTT



/5ABR,B1S PALLZ Vi35 23=SEP=69 11428 PAGE 44

2627 3220 #3200

2628 /

2629 / SUBROUTINE YO OUTPUT ASSEMBLY PHASE LITERAL
26382 / YABLE AND REMEMBER OCCURANCES

2633 /

2632 3220 p000 OAPLT, @2

2633 3221 1057 TAD ACTR /SKIP IT YHE 18T TIME
2634 3222 7650 SNA CLA

2635 3203 5629 JMP 1 0APLY

2636 3204 4763 JMS 1 SAVLNT /PREVENT ANY LINE TYPEOUT
2637 3225 1078 TAD LITSIZ /S1ZE OF TABLE

2638 3286 7458 SNA

2639 3227 5680 JMP 1 OAPLT /RETURN IF NONE

2640 3210 7043 Cla

2641 3211 3355 DCA ATEMY /PLACE « SIZE IN LOC

2642 3212 7242 CLA CMA )

2643 3213 1045 TAD LITBSE /BASE «

2644 3214 39212 DCA xe /10 AUTO &2

2645 3215 1ie2 TAD APMSW /ARE WE [N AUYO PAGING MODE
2646 3216 7642 sza cLA

2647 3217 5222 JMP- o3 /NO 44, 0K

2648 3220 1111 TAD PGEESC /YES «.« SUBRTACT SIZE OF PAGE ESCAPE
2649 3221 7112 RAR CLL /DIVIDED ‘BY 2

2652 3222 1070 TAD LITSI2 /& SUBTR, L1TS!Z

2651 3223 7041 Cla :

2652 3224 3362 DCA LITPTR /YEM SAVE

2653 3225 1362 TAD LITPTR

2654 3226 1977 TAD PAG ZINITIALJZE PAGE ADDRESS
2655 3227 1164 TAD K202

2656 3230 3065 DCA 1LC

2657 3231 1970 TAD LITS1Z ZINIT LIT ¥BL PTR

2658 3232 7104 CLL RAL /(MULT BY 2)

2659 3233 1245 TAD L1TBSE

2660 3234 3362 DCA LITPTR

2661 3235 7421 1AC

2662 3236 7410 SKP

2663 / .

2664 3237 2¢65 L52, 152 ILC /INC PAGE LOC

2665 3240 1172 T TAD 0 M3 /DECREMENT LIT TBL PTR
2666 3241 1362 TAD LITPTR .
2667 3242 3362 DCA LITPTR

2668 3243 211 COF 10

2669 3244 1762 TAD I LITPTR /CODE

2670 3245 3356 nca ATEMZ

2671 3246 2362 152 LITPTR

2672 3247 1762 TAD 1 LITPTR /SYMBOL OR LIVERAL

2673 3258 2357 nCA ATEHS )

2674 3251 6221 COF 00

2675 3252 7242 CLa CMA

2676 3253 1356 TAD ATEN? . /1S CODE 1 ,.., LITERAL
2677 3254 7649 SZa CLA - : i o
2678 3255 5274 JMP L53 /50 4. SYMBOL : R i
2679 3256 4436 JMS 1 oUTHIN JYES 4.0 OUTPUT PAGE ADTRESS .AS CRIGIN
2689 3287 465 e . : :

2681 3268 024 4



/SABR,n1E

2632
2483
2624
7655
2656
26487
2638
2679
265¢
26321
2692
2593
2694
2695
2696
2697
2698
2699
2700
2721
2772
2773
2724
2725
2726
2727
2778
2729
2712
2711
2712
2743
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2738
2731
2732
2733
2734
2735
2736

3261
3252
3263
3264
$245
3246
3247
3272
3271
3272
3273
3274
3275
3276
3277
3328
3321
3322

33723

3324
3345
3346
3327
3310
3311
3312
3313
3314
3315
3316
3317
3320

3321
3322
3323
3324
3325
3326
3327
3330
3331
3332
3333
3334
3335
3336
3337
3342
3344
3342
3343
3344

FALLS

4456
4436
23857
A
2355
5237
2465
w608
4432
3357
1481
¢é45
7659
5315
4436
2265
7o%4
1356
a5
7642
7081
1482
3357
4456
4436
3357
2281
5265
1265
3368
4321
5265

[41F]
10¢¢
7141
7921
1827
7632
5577
13714
1206
2206
1286
3211
6211
1357
3411
1360
3414
1356
2215
7650

v

L

L

L

TN NN

133

S2A,

53,

534,

538,

23=SEP=49
NARS =R1TEP
JMS ] 0uTH N
ATEMS

1874 ATE +1
Jme L5z
1S¢ 1L.C
Jue ] TAPLT
JMS 1 nASYH
ATEMS

TAD USE
AND K44
SNA CLA

JMP 1.534
JMS 1 CUTSIN
e

4

TAD ATEM2
AND K4

SZA CLA

1AC

TAD VAL
nCA ATEMZ
JMS 1 JRITEP
JMS cUTHIN
ATEM3

1

JMP L524
TAD 1Le
DCA AYE™4
JMS L5318
JMP L524A

SUBROUTINE T0 CREATE

[

TAD

Cla CLL
1AC

TAD

SZL CLA
SERROR
TAD

TAD

nca

TAD

nca

COF 18
TAD

neca 1
TAD

NCA 1
TAD

AND

SNA CLA

oTP
STY

M2
oTP
orP
ote
X1

ATEM3
X3
ATEN4
X1
ATEM2
K4

11128 . PAGE 44=1

ZOUTPUT LITERAL WITr N0 RELOCATIN:

/MORE
/YES
/SET FUR ESCAPE
/50 e RETURNY
/6BYALN SYMAROL FROM MST

/MST USE wWORD
/1S SYMBOL DEFINED

/10 w4. OCCURANCE
JYES 4. QUTPUY ORIGIWN

/178 A K
/ACTUAL VALUE
/T0 DIRRECTLY ADDRESSARLE LaC

/0UYPUT VALUE

/RELOCATABLE
/TRY MORE

/PLACE ON OCCURANCE TALRE
/TRY MORE

At OCCURANCE IN OCCURANCE TABLE

/ALLOW FOR # FLAG
/+T0P OF MST
/OVERFLOW?

/YES «.e QUT OF CORE

/0T SIZ2E » 2
/GIVES ADDRESS ON OCCUR TABLE

/SYMBOL

/70 OCCUR TABLE

/PAGE ADDRESS

/70 OCCUR TABLE
/CK FOR #



/SABF 815

2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
27582
2751
2752
2753
2754
2755
2756
2757
2758
2759
27602
2761
2762
2763
2764
2765
2766
2767
2768
2749
277@

3345
3346
3347
3352
3351
3352
3333
3344

33%5
3356
3357
3362
3351
3352

3363
3364
3365
3366

3367
3370
3371
3372
3373
3374
3375
3376
3377

PALLY

5853
7621
3446
7242
1226
3006
6221
5721

zung
2099
poeg
2022
4743
2020

2126
7802
4446
5434

3124
1124
7160
7652
1162
1164
1124
5777
1342

V135

/
ATEMY,
ATEMZ,
ATEM3,
ATEM4,
SAVLNI,
LITPTR,

PFORT,

/

23=SEP=6Y

JMp 46
1AC

NCA ] oTP
CMA

TAD QTP
nCa nTe
COF 7@

JMP 1 L5353

‘A

2

2

a

SAVLIN

2

182 FORFLG
NOP .
JMS ] SKIPL
JMP 1 NULLP

/D0 SOME WORK FOR (614
/

L61C,

L&1DP,

DCA

TAD

AND

SNA CLA
TAD

TAD

TAD

JMP
L6410

TEM2
TEM2
K40

K142
K203
TEM2
L610P

11128

PAGE 44=2

/ND

/SET FLAG WORD

/MOVE DOWN PTR

/PAST EXTRA WORD
/TRY MORE

/SET TO L FOR 1ST PASS THRU FORTRAN CODE
JEND PSUEDO SETS IT T0O =1 TO NULLIFY
/S0 BACK TO 2 FOR 2ND PASS :

/SAVE 6=BIT CODE

/ADD CORRECT LEADING BITS
/ADD CHAR BITS



B

AT HEN S PALLY Vi35 23+SEP-69 11128 PAGE 45

2771 34020 #3430

2772 /

2773 / ROUTINE TO PUNMCH WORD AND RELOCATION BITS On TAPE
2774 / CALL IS B
2775 / JMS ouTBN

2776 / . ADDRESS 0F WORD

2777 / BITS

27718 /

2779 3470 7228@ ouTAN, @

2752 3471 73820 CLA CLL

2781 3402 1622 TAD 1 ouUTaw /ADDRESS OF WORD
2782 3443 3141 NCA oyTL

27”3 3444 2200 182 oyTHEN

2784 34725 1602 TAD ! ouTBN /RELOCATION BITS
278% 3426 7086 RYL /SHIFY LEFT 4
2786 3427 7206 RTL )

2787 3442 3127 nCA oyT2 /SAVE

2788 3411 1110 TAD PASS

2789 3412 7642 SZA CLA

2799 3443 =232 JMP NUTEX

2791 3414 1541 YAD I ouTy /ACTUAL WORD

2792 3415 7986 RTL /ROTATE HIGH 4 RITS YO LOW
2763 3416 7¢26 RTL :

2794 3417 70024 RAL .

2795 3420 7242 AND K17 /MASK

2736 3421 1127 TAD ouT2 " /ADD REL BITYS
2727 3422 4232 JMS SUM /ADD TO CHECK SUM
2798 3423 4442 JMs 1 PUNCH /PUNCH 1T

2799 3424 1541 TAD I ouTl /REMAINDER OF WORD
2822 3425 241 AND K377 /MASK TC 8 BITS
2821 3426 4232 JMS SuM /ADD TO CHECK SUM
2872 3427 4442 JMS ] PUNCH /PUNCH IT

2523 3430 2270 OUTEX, 1S2Z oUTBN /INDEX FOR EXIT
2874 3431 5620 JMP 1 ouTeN /RETURN

2875 3432 000 SuM, 2

2826 3433 3144 nCaA TSUM

2827 3434 1262 TAD cSuUM

2878 3435 1144 TAD TSUM

2879 3436 2262 nCA csSuM

2812 3437 1144 TAD TSUM

2811 3440 5632 JMP | SUM

2912 v144 TSUMEBNSGN

2813 v141 ouTi=1R

2814 7127 0UT2=TEMS

2815 3441 ¢377 K377, 377
2816 3442 2017 Ki7, 17



/SABR, 815 PALL® V138 23nSEPRGS 11128  PAGE 46

2817 /

2818 / ROUTINE YO SEARCH ASSEMBLY PHASE LITERAL TASLE
2819 / FOR 2 WORD ENTRY [N S@eSt

2822 / PLACES ON TABLE IF NOT THERE

2821 / RETURNS PAGE ADDRESS IN AC

2822 /

2823 3443 000 SRALT, @

2824 3444 7200 CLA

2825 3445 3124 DCA TEM2 /ZERO SEARCH COUNTER

2826 3446 6211 COF 10

2827 3447 1079 TAD LITSIZ /NO OF ENTRYS

2828 3438 7440 SZA

2829 3451 5324 JMP L4v /NON ZERQ o4 SEARCH

2830 3452 1970 L39, TAD LITSIZ /NO OF ENTRYS = 1

2831 3453 7124 RAL CLL /MULTIPLY BY 2

2832 3454 1045 ) TAD L]TBSE /40D BASE OF TABLE

2833 3455 3123 ncA TEML /GIVES ADORESS OF NEW ENTRY
2834 3456 22870 1S2 LIiTs1z /INCREMENY COUNT

2835 3457 1150 TAD S0 /FIRST WORD

2836 34600 3523 DCA I TEML /10 TABLE

2837 3464 2123 152 TEML /INCREMENT ADDRESS

2838 3462 1151 TAD si /SECOND WORD

2839 3463 3523 OCA I TEMY /70 YABLE

2840 3464 1070 TAD LITSIZ /ENTRY NO

2843

2842 / COMPUTE PAGE ADDRESS FROM DISPLACEMENT IN TABLE
2843 / AND STATUS OF AUTOMATIC PAGING MODE SWITCH AND SI!ZE of PAGE
2844 / ESCAPE REQUIRED

2845 /

2846 3465 3123 L4da, DCA TEML /SAVE LOCATION IN TABLE
2847 3466 1112 TAD PASS

2848 3467 7640 SZA CLA

2849 3472 5332 JMP L4ec /LISTING

2850 3474 11314 TAD PGEESC /TAKE PAGE ESCAPE SIZE
2854 3472 7110 RAR CLL /DIVIDE BY 2

2852 3473 3124 DCA TEM2

2853 3474 3122 TAD APMSH /ARE WE IN-AUTOMATIC PAGING MQDE
2854 3475 7650 SNA CLA

2855 3476 1124 TAD. TEM2 /YES COUNYT ESC, WORD

2856 3477 1123 L4420, TAD TEML /NO ,,, CGOMPUTE PAGE ADDRESS .
2857 3520 70644 CIA /BY STRAIGNT COMPLEMENTATION METHOD
2858 3524 @244 AND K377 /MASK

2859 3522 6201 CDF P2 )

2862 3523 5643 JMP 1 SRALT /EXIY

2864 /FOR AYTO PAGING MODE

2862

2863 3524 7841 L42, ClA

2864 3525 3123 DCA TEML /= NO OF ENTRYS 70 (OC
2865 3526 7240 CLA CMA

2866 3527 1845 TAD LI1TRSE /BASE OF TABLE = 1

2867 3510 3211 DCA X1 /T0 AUTC 12

2868 3511 2124 L41, 1S# TEM2 /INCREMENT SEARCH COUNTER
2869 3512 1411 TAD 1 X1 /e FIRST w0ORD FROM TABLE
2872 3513 7244 ClA

2871 3514 1152 TAD S@ /+FIRST COMP WQORD



/SABR,B1S

2872
2873
2874
2875
2874
2877
2878
2879
2882
28a1
2882
2883
2884
2885
2886
2887
2888
2889
2892

FALL.

764¢
~326

1411

744
1151
764¢
5327
1124
%265
2611
2123
5314
5252
6221
1736
7110
5277
5524

L1138

L4-4,

Laac,

REDUCP,

23=SLP>59%
“ga CLA

JMe L4
TAT 1 1
ClA

TAG 41
SZA ClLA

Jup L * 4
TAD TEM2
Jup L4/
187 X1
1S4 TEM1
JMP L41
JMP .39
£OF 22

TAD 1 REDUCP
CLL RAR

JMP L4820
REDUCE

11128 FAGE 45=1

/%Y MATOH
/-SECOD TAKLE WORD

/%0 MATOH

/MATCH 4, CTR TO AC

/RETURN

JINCREMENT FOR :0 SECONT COMPARISAN
/CVER

/KD 4o, TRY MORE
/YES .. PLACE nN TABLE

/GET PAGE ESC COMPUTED BY Al



/SABR,815 PAL1¢ V138 23sSEPv69 11128  FAGE 47

2891 /

2e9§ / HAS COMMON BEEM PUNCHED YET SURROUTIMNE

289

2864 /1F 1T HAS ALREADY BEE* PUACHED, EXIT

2895 /1F NOY, PUNCH 1T & SET FLAG

2896 /7415 ROUTINE IS CALLEC ONLY ONCE PER PROGRAM

289; /BUT 1T COULD BE CALLEL FROM ANY OF SEVERAL FLACES

289 / ,

2899 3537 (220 HCEBPSy 7

2929 3542 1104 TAD CPSw /COMMON PUNCHED SWITCH

2921 3544 7652 SNA CLA /HAS 1T BEEN PUNCHWED

2922 3542 5737 JMP 1 HCBPS /YES .. RETURN

2923 3543 304 DCA CPSu /NO J,, CLEAR Sw1TCH

2924 3544 4436 JMS 1 OUYBIN /AND PUNCH HIGHESY COMMON ASSIGNED
2925 354% 0076 HICOM

2926 3546 2042 B R

2997 3547 5737 JMP 1 HCBPS JEXTY

2928

29029 3550 4267 DUMSUB, JMS DUMS

2910

2914

2912 /

2913 /INCREMENT PAGE TABLE RTRS

231; /70 PREPARE FOR NEXT INSTRUCTION (0R PARAMETER)

291 / ,

2916 3554 ¢eee INCPT, @

2917 3552 2122 152 PTSZE /INCREMENT PAGE TABLE SIZE

2918 3553 4767 JMS 1 1SEZPT2 :

2919 3554 3101 pca EQVBIY /CLR

2929 3555 3547 DCA 1 PTCPR /JINITIALIZE PAGE TABLE CODE WORD
2924 3556 3521 0CA |  PTSPR ZINITIALIZE PAGE TABLE SYMBOL WORD
2922 3557 6214 COF 19 ) i

2923 3560 3520 DCA !  PTOPR /ZINITIALIZE PY OP CODE POINTER
2924 3561 62023 cOF 09 o
2925 3562 1146 TAD CURSKP /MOVE CURRENT SKIP INSTRUCTION INDBICATOR
2926 3563 3072 DCA LSTSKP . /70 LAST INSTRUCTION SKIP INDICATOR
2927 3564 1147 TAD BANK /MOVE CURRENT SANK

2928 35645 3873 ~ DCA LSTBNK /70 LAST BANK

2929 3566 5751 JMP 1 INCPY /RETURN

2932 3587 6704 1S2PT2, ISEPY

2934 // .

2932 //FOLLOWING CODE MOVED HERE TO MAKE ROOM FOR VB3 IN ASME3

2933 3570 4437 ASMEXT, JMS I  QUTSKP /YES, OUTPUY SKP _

2934 3571 1065 TAD 1Le /GET PG.LOC,PTR,

2935 3572 0163 AND K177

2936 3573 1377 TAD k5224 /0UTPUT JMP ,+4

2937 3574 3323 nca TEML

2938 3575 5776 JMP 1 31

2939 3876 6016 REEASM

2940 3577 5204 k5224, 5204
2943



/SABR 815

2942
2943
2944
2945
2946
2947
2948
2949
2952
2951
2952
2953
2954
2955
2956
2987
2958
2959
2960
296¢
2962
2963
2944
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
297%
2976
2977
2978
2979
2982
2981
2982
2933
2934
2985
2936
2937
2948
2989
2990
2991
2992
2993
2994
2995
2996

3624
3625
3626
3s27
3610
3614
3612
3613
3614
3615
3616
3617
3620
3621
3622
3623
3624
3625
3626
3627

3630

3631
3632
3633
3634
3635
3636
3637
3640
3643

3642
3643
3644
3645

PAL1Y

3600

1045
4242
7200
5226

1157
1243
4242
7180
ge4?
1043
7658
5226
7420
5236
1150
7249
7140
7650
5234
7439
1162
1164
1127
3803
1150
3202
1002
5434
1162
5226
1045
5226
#4083
3010

7008
3127
4427
5269

vi3s 23~SEPw69

11128 PAGE 48

«3600¢
/ ABSYM PSEUDO OPERATOR
/
PABSYM, TAD K4ey
JMS DEFSUB
cLA
JMP DEFY

/SKPDF & OPDEF PSUEDNeQPS

SKPDEX, TAD
OPDEX, TAD

JMS

CLL

AND

TAD

SNA CLA

JMP

SNL

JMP

TAD

AND

CLL RAR

SNA CLA

JMP

SEL

TAD

TAD
DEFL, TAD

nca

TAD

0CA

TAD

NLIE
DEF2, TAD

JMP
DEF3, TAD

JMP
K4B1, 403
K3212, 30210

/

K20
K3PLn
DEFSUB

K7208
K2ede

DEFY

DEF3
1)
K401

DEF2

K102
K209
TEMS
USE
se
VAL
VAL
NULLP
K18¢
DEFY
K402
nEFL

/PUT IN SKIP BIT
/STANDARD 0P BITS

/CK TYPE OF INSY

/107

/MR i
/0PR, BUT WHICH GRP?

/GRP1

/GRPJ
/GRP2

/UTILITY FOR PABSYM & OPDEX

/CALL WITH MST CODE WORD EXCEPY RBITS 1Qwil
/IN AC, EXITS WITH SYMEOL VALUE

/AS DEF, BY SOURCE TAPE IN S€ & IN AC,

/

DEFSUB, ¢
0CaA
JMS 1
JMP

TEM5
GETYSYM
DEFERR

/GEY THE SYMBOL NAME
/NULL



/SABR,815%

2997
2998
2999
3229
3274
3222
3243
324
3A7S
3z06
3207
I%28
3229
3210

3646
3647
3650
3651
3652
3653
3654
3655
3656
3657
3660
3661
3662
3663

PALLD

5254
7400
5260
1152
1127
3427
4427
véed
7412
7410
5575
4446
1152
5642

vi3s

K7@2¢2,

K7419,
DEFERR,

23=SEP=49

JMP o+3
NOP

JMpP DEFERR
TAD 52
TAD TEMS
ncaA TEMS
JMS 1 GETSYM
NOP

SKP

SKP

1ERROR

JMS 1 SKIPL
TAD 1]

JMP 1 DEFSUB

11128 PAGE 48=1
/SYMBOL

/CONSY, OR LIT,
/ADD IN-SYM LENGTH

/GEY VALUE
/NULL
/SYMBOL
/CONST
/LLT,

/VALUE



/SARR 818 PALLlE Vi35 23=SEP=~89 111238 FAGF 49

3211

3r12 ' /

RESR] /0CTAL TYPEOUT

3214 /CALLING SEQUENCET TAD (oCTaL®)
3715 / JMS L62
3216 / RET, ACs]
1217 /

3218

3219 3664 280 L62, 2

3222 3665 7124 CLL RAL /PUSH THRU | INK
3221 3666 3123 neca TEMY

3022 3667 1324 TAD M4 /SET CTR

3223 3672 3124 DCa (TEM2

324 3671 1123 L62A, TAD TEML

302% 3872 7006 RTL

3226 3673 7004 RAL

3027 3674 3123 nDCca TEMY

3028 3675 1123 TAD TEML

3229 3676 2155 AND K7

3230 3677 1305 TAD K262

3031 3708 4454 JMS 1 TYPE

3832 3771 2124 1S2 TEM2

3033 3722 5273 JMP L624A

3234 3723 5664 JMP ] 162

3238 37724 7774 M4, -4

3036 37¢8% g6 K262, 02692

3237 :

3038 /

339 /DUMMY QUTPUT RQUTINE

Jo4e /REPLACES OUTBN DURING ASMBLY PHASE 4
3041 /CALLING SEQUENCED JMS DUMMY
3042 / AQDR, OF ARG
3043 / RELOC, CONST,
3044 / RETURN

3243 /NOTE® SAME CALLING SEQ, AS OUTBN

3046 /

3247 3726 202 DuM, 2

3048 3727 7300 CLA CLL

3049 3718 2306 152 QUM /INDEX FOR PROPER EXI1Y
3052 I744 2306 1s2 DUM /INDEX FOR PROPER EXIT

3253 3712 5706 JMP ] UM



/SABR,815 PALLO vi3s 23eSEP=69 11128 PAGE 52

3es2 /

3083 / ROUTINE TO SEARCM EXTERNAL SYMBOL TARLE
3254 / “FOR CUR SYM3OL = RETURNS EXTERNAL SYMBOL
3055 / NUMBER In AC = PLACES SYMBOL ON TABLE

s;se / AND OUTPUTS 3tM CODE FOR TV. IF NOT ON TABLE
3057 /

3258 3713 ¢@oe L6, 2

3059 3714 11oe 14D ESTS!2 /1S TABLE FULL?
3060 3715 1375 TAD M100

3264 3716 7700 SMA CLA

3262 3717 5577 SERROR /YES

3063 3720 ii0¢ 74D ESTS1Z /S13E OF EST

3064 3721 7442 S2A /1S TABLE EmMPTY

3045 3722 5341 JMP L66AL /NO o4, SEARCHW IT

3266 3723 7240 L66A3, CLA CMA /YES ... PLACE SYMBOL ON IT
3267 3724 2100 152 ESTSI2 /INCREMENT TABLE SIZE
3068 3728 1162 TAD BSEESY /BASE

3069 3726 1100 TAD ESTSIZ /+S12E

3879 3727 3123 0CA TEML /GIVES ADDRESS OF NEW ENTRY
3274 3738 1003 TAD SYMBOL /PHYSICALLY PLACE ON TABLE
3072 3731 6211 COF 10

3073 3732 3%523 DCA 1 TEMR

3074 3733 6203 COF B0

3075 3734 1003 TAD usE /ST CODE WORD

3276 3735 0216 AND K3 /SAVE LENGTH

3877 3736 1043 TAD K2882 /ADD EXTERNAL BITS
3278 3737 3004 DCA USE

3279 3740 5385 JMP L66A /60 TO PUNCH TV DEF
3060 3741 7044 L66AL, CIA ‘ )

3284 3742 3124 BCA TEM2 /PLACE =SIZE IN INDEX LOC
3082 3743 3125 DCA TEM3 /ZERD COUNT

3083 3744 7242 CLA CMA )

3084 3743 1162 TAD BSEESY /BASE OF EST » 1

3085 3746 3011 nCA x1 /70 AUTO X1

3086 3747 2128 L66A2, 1SZ TEM3 /INCREMENY COUNT LOC
3287 37850 211 cor 1@

3288 3754 1414 TAD I x4 /eTABLE SYMBOL

3289 3752 6204 COF @2

3098 3753 7044 CIA

3294 3754 1203 TAD SYMBOL /« CYR SYMBOL

3092 3785 7650 SNA CLA /COMPARE

3093 3756 5362 JMP o4 /SAVE e

3894 3757 2424 152 TEM2 /NOT SAME o4y ANY MORE
3095 3769 5347 JMP L66A2 /YES .. KEEP TRYING
3296 3764 5323 Jmp L6643 /NO 4y PLAGE ON TABLE
3097 3762 1125 TAD TEM3 /PLACE COUNT IN AC
3098 3763 5743 JMP 1 L66 /RETURN

3299 /

3100 / QUTPUT BINARY EXTERNAL SYMBOL

3101 /

3122 3764 3537 HCBPS :

3103 3765 4764 L664, UMS 1 =i /CHECK TO SEE IF COMMON MAS BEEM PUNCHED
3104 3766 4436 JMS 1 OUTBIN /TV DEF FOR 1 SYMBOL
3105 3767 3776 K1

3126 3772 2047 17



ISART ELS

3127
3178
3129
318
3111
3112
3113

3771
3772
3773
3774
3775
3776

FALLe

4774
112¢
5713
2318
7720
roey

V135

L62A1,
Mi47,
K1,

23~SEP=69 11128  PAGE 52e1

JMS 1 L6241 /PUNCH ASCI1 CHARS

TAD ESTS1Z /EST NO TO AC
JMP 1 L66 /RETURN

L68

=100

i
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3114
3115
3416
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3134
3132
3133
3134
31235
3136
3137
31238
31329
3142
3144
3142
3143
3144
3145
3146
3147
3148
3149
3153
3151
3152
315%
3154
3155
3156
3157
3158
3159
3160
3164
3162
3163
3164
3165
3166
3167
3168

4200
4023

4002

4023
4024

4g09%

4006
4927
4040
4211
4912
4013
4014

49498

4016
4917
4028
4021
4222
4023
4024
4025
4026
4p27
4039
4931
4932
4233
4034
4935
4036
4p37
4940
4244
4042
4043
47244
4245
4pa6
4247
4250

PALLQ
4008

poee
3325
1777
7650
52¢7
1042
3054
4424
1375
3127
1172
3459
105
3e1y
7840
J411
2152
5246
1316
3150
3126
1087
7043
1127
7650
5337
4432
zi27
1228
2016
3137
1203
3812
1137
7041
3142
1152
7341
214y
12¢5
32011

Vi35 23eSEPmE9: 11128  PAGE 5%
“4n00

/

/SYMBOL TABLE LISTING ROUTINE

/TYRES TABLE FROM. "STTPn Up-

/WITH NAMEsVALUESFLASG

/POSSIBLE FLAGS: ARED EXTy COMs UNDF, ABS, OP
/PLAGS: TYPED BY "STFT™

/TABLE. LISTED ALPHABETICALLY- WITH NUMERIC
/CHARACTERS: ,GT, ALPHABETIC

/
PRSYM, 7 .
DCA RPFLG /CLR PRSYMePASS FLAG
TAD I LSTDEPR
SNA. CLA
JMp 143 -
TAD PUNCH /L1SY ON H,Se PUNCH
DCA: TYPE
JMS: CRLF . e
PRS1,. TAD PST /JINIT SPYR AT YOP OF PERM, S§.T,
DCA SPTR
TAD M3 JPILL $1,52,S3 WITH 777718 (MAX)
DCA: ALEN
TAD APTR
DCA X1
CMA
DCA 1 X1
182 ALEN
JMP o3
TAD K3 /AND LENGTH=J
DCA ALEN ‘
DCA FOUND /CLR EXIT FLAG
PRS2, Y:D SYT /HAS SEARCH HIT END OF TABLE?
‘ Cla .
YAD SPTR
SNA CLA ) .
JMP PRS7 /YES, USE THE A=SYM WE HAVE
JMS 1 0BSYM /NO, GET NEXT MST ENTRY
SPTR
TAD BCODE JEXTRACT LENGTH
AND K3
nca BLEN .
TAD BPTR /INDEX NEW ENTRY
DCA X2
" YAD BLE~ /SET ENTRY CTR
Cla )
DCA BCTR
TAD ALEW /SET AwSYM CTR
Cla
0Ca AACTR
TAD APTR ZINDEX AmSYM
NCA X1



/SABR R15 CALL2 Vi3S 23-SEP=69 11125 PAGF 51-1

3169 4731 1125 TAD PFLA /18 THIS TwWE FIRST TIME TH2U TWE TABLE?
3172 agu2 7064 S24 CLA

3171 43 257 JMp PRSY /NO

3172 4254 1771 TAD RCOF /YES, CLR ENMTRY H[T &

173 4255 376 AND 3777 . J(THE hAS=SEEN«RRINTID FLAG)
3174 4736 2421 "nCA QEONE .

3175 4257 1401 FRS3, TAY BCODF /HAS TrHIS SYMBOL BEE~ PRINTEM ALREADY? .
3176 4740 7714 SPA CLA

2177 4761 5332 JMP PRSG /YES, IGNORE 17

3178 4262 1411 PRS4, TAD | x1 ‘ /N0, COMRARE AeSYM w)RD
3179 4263 7141 Cla CLL : '

3138 4264 6211 coF 12

3181 4965 1412 TAD | X2 /AITH BeSY® wIRD

3182 4266 6221 cOF 29

3183 4067 7452 SNA

3184 4270 5274 JMP Y /MATCH SO FAR

3185 4274 7622 SNL CLA

3186 4p72 53N JMP PRSS - /AnSYM WORD 1S BIGGER== USE ReSYw
3187 4273 5332 JMP PRSS /VICE=VERSA

3148 4974 2141 182 AACTR /1S A=SYM DONE?

31489 4275 7412 SKP /NO

3198 4276 5332 Mp PRS6 /YES, STICK «ITH AsSYM
3191 4277 2149 182 RCTYR /1S BaSYM COME

3192 41729 5262 JMP PRS4 /N8O, TRY NEXT WORD

3193 4121 2126 PRSS, 18% FOUND /YES, BeSYM IS NEW AwSYM
3194 /SET CONTINUE FLAG

3195 4122 1203 TAD BPTR /INDEX BeSy™

3196 4423 3442 DCa X2

3197 41u4 1405 TAD APTR /CLR STORAGE FOR NEW AwSYM
3198 4125 3011 DCA X1

3199 4126 34134 0Ca I X1

3290 4127 3411 DCA 1 X1

3221 4140 3444 DCA ! X1

3282 4114 1025 TAD APTR /RESET AwSYM INDEX

3273 4112 39011 DCA - X1

J2n4 4113 1137 TAD BLEN /CTR FOR TRANSFER

3225 4114 7244 ClA

3226 4115 3159 DCA ALEN

3227 4116 6211 COF 10

3228 4117 1412 TAD ! X2 /MOVE BeSYM TO AwSYM™

3279 4120 6204 COF 2¢

3212 4124 3414 DCA ] X1

3211 4122 2159 152 ALE™

3212 4123 5316 JMP »5

3213 4124 1137 TAD BLEN /NEW LENGTH

3214 4125 315¢@ DCA ALEN

3215 4126 1402 TAD BYAL /NEW VALUE

3216 4127 3142 DCA AVAL

3217 4139 12083 TAD BPTR /NEW PYR

3218 4131 3143 o] of ) ASAY

2249 4132 1023 PRS6. TAD BPYR /MOVE SPTR TO NEXT MST ENTRY
3224 4133 1137 TAD BLEN

32214 4134 1214 TAD K2

3222 4135 3127 DCca SPTR-

3223 4136 5225 JMP PRS2 ) /CONTINUE SEARCH
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3224
3225
3226
3227
3228
3229
3232
3231
32322
3213
3234
3215
32%
3237
3238
3239
3240
3244
3242
3243
3244
J24%
3246
3247
3248
3249
3250
3251
3282
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272

3273
3274

4137
4142
4141
4142
4143
4144
4145
4146
4147
4150
4151
4152
4153
4154
4155
4156
4157
4140
4161
4162
4163
4164
4145
4166
4167
4179

4178
4172
4173

4174

4175

4176
4177

FALLY

1126
7652
5371
4432
2143
1821
1241
3iag
212%
4424
1225
3841
1172
3150
1411
4423
2152
5355
4423
1142
4435
1021
7006
7026
4774
5212

4424
4424
5602

6121
0143
2325
2439
215¢
2885
2003
pee2
¢e01
2126
2427
23137
7142
?141
7142
3777
6531

vi3s 23=SEP=69 11128

PRS7, TAD FOun
SNa CLA
JMP PRSH
JMS 1 NRSY™
ASAY
TAD uSE
TAD K437
bl usSE
1S2 PFLS
NLERS CRLF
TAD APTR
DCA X1
TAD M3
0cA ALEN
TAD ! X1
JMS 1 CTYPE
182 ALEN
JMP "
JMS 1 CTYPE
TAD AVAL
JMS 1 OTYPE
TAD USE
RTL
RTL
JMS 1 STFT]
JMP PRSY

PRSS8, JMS 1 CRLF
JMS CRLF
JMP ] PRSYM

STFYl, STIFY

ASAysUMIC

PFLGSTEMS

PSY, STYP

ALEN=SD

APTR=ASO

BPTR=SYMBOL

BVAL®VAL

BCODE®YSE

FOUNDRTENM4

SPTRETEMS

BLENEBLFS

BCYQ=QP

AACTR=18

AVALSAFS

k3777, 37717

LSTDEP, LSTOEV

FAGE 51e2
/HAS ANOTHER SYMBOL BEEN FOUND?

/N0,
/YES

ExIT

/SET HAS=BEEM<PRINTED BIT
/SET PASS FLAG

/POSITION PRINT

/INDEX SYMBOL

/SET CTR

/PRIT SYMEOL

/PRINT 2 SPACES
/PRINY VALUE

/MOVE TYPE BITS TO LOW AC
/8 DEF, AIT TO LINK

/TYPE FLAGS IF ANY ,
/LO0K FOR ANOTWER SYMBOL TQ PRINT

/TOP OF PERMANEMT SYMBOL TABLE



42.2
421
4222
423
424
425
4276
4227
4212
4211
4212
4213
4214
4215
4216

4217
4222
4221
4222
4223
4224
4225
4226
4227
4239
4231
4232
4233
42124
4235
4236

FALLC
4220

#2222
1137
765¢
5213
4432
137
4459
7420
1514
v256
3514
4237
136
4224
56720

¢29
7240
4237
4224
v136
£617
“eee
xaq’]
I ad’]
[add]
2edQ
F R
LY
[
P44
P’

Vi35
“42¢2

/

23mSEP=69 11128 FAGE 52

/ROUTINE To PUSH DOw™ CUR,LIKE FOR NEXT PAGE,
/SAVES ENTIRE LISY 2F VITAL INFO

/7(LFS,
/(TLFS,

/0RNER,

ap,
T0P,

I1BrseesBANKe S3) IN TEMP,LOCS

TXB-.-.. TSE’
/BOTH LISTS MUST BE KEPT IN.SPECIFIEC

/1F THERE 1S AN LFS 0N LINE MUSY MARK 1T
/NO= ONGERDEFINED=ON=PAGE [N PST,

/
PUSHIN, 2
TAD LFS /1S TWNERE AN LFS
SNA CLA
JMP PSHINZ /ND
JMs 1 0BSYM
LFS
JMS 1 SPSTAB /GET ITS POINTERS Y0 YHE PAGE SYMBOL TABLE
NOP
TAD ! PSTCPR /KILL THE DEFINED 817
AND K3777a :
DCA ] PSTYCPR /SEY PAGE SYMBOL TABLE CODE WORN OFF PAGE
PSHINZ, JMS PUSHER :
LFSw=}
TLFS»e
JMP 1 PUSHIN /RETURN
/
/ ROUTINE TO POP UP A PUSHED DCWN INSTRUCTION
/ .
POPIN, 4
CLA
JMS PUSHER
TLFSey
LFS=}
JUP I POPIN /RETURN
TLFS, 2 /KEEP TH1S LISY CRDERED AS GIVEM
T0P, a
T18, 2
TAFS, I
TUMIC, 2
TNSGn, @
TEXP, ®
TSK, %
TBANK, 2
1%, 2
/
/TAANSFER ANY LIST JF 12 (42 OCTaL) ITEMS
/FROM OVE LIST TO ANCTHER
/CALL SES.H JMS PUSHER
/ ADDR~1 OF FROM#LISY
/ ADDRey OF TO-LISY
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3332
3331
3332
3333
3334
3335
3336
3337
3338
3339
3342
3341
3342
3343
3344
3345
3346
3347
3348

4237
4240
4241
4242
4243
4244
4245
4246
4247
4250
4251
4252
4253
4254
4255
4256

FALL2

7000
1255
3123
1637
36114
2237
1637
3812
1411
3442
2123
5247
2237
5637
7766
3777

v13s 232SEP#69

/
/

PUSHER, @
TAD
DCA
TAD
0CA
182
TAD
OCA
TAD
0CA
182
JMP
152
JMP

M2k, w12

K3777A, 3777

!

RET,

M124
TEML
PUSHER
X3
PUSHER
PUSHER
X2

X1

X2
TEMY
o3
PUSHER
PUSHER

PAGE 521

/CTR
/INDEX FROM LISY

/INDEX TO LIST



/8887 ,581%
3349
3332
3351
3382
3353
3354
3355
3356
33%7
3338
359
3362
3341
3362
3343
3364
3365
3366
3367
3368
3369
3372
3371
3372
3373
3374
3375
3376
3377
3378
3379
3389
3334
3332
3383
33R4
3345
3346
3347
3388
3349
3392
3391
3392
3333
3394
3395
3396
3397
3398

4257
4243
4241
42¢2
42+3
4254
4245
4266
4257
4272
4271
4272
4273
4274
4275
4276
4277
4320
431
4322
433
4324
4325
4326
4327
4319
4311
4342
4343
4314
4315

4316
4317
4320
4321
4322
4323
4324

4325
4326

FAaLy:

4427
7412
“2h4
7i09

5575

4446
4451
2313
4239
1414
4744
7612
4439
4217
4421
1547
1¢2¢
3517
1312
3521
4715
1017
3517
1313
3521
4715
5449
44
2002
2646
1552

4726
7602
6014
4772
4446
7040
3126

5433
1772

V135,

JRETRN
/
ERT

UOTRTYN,
PRTND,
PRTNY,
PRTNG,

TN NN

PAUSE,

WLNIFT,

?23=StPro3

J%3
SKe
Jup
uop

PGUERC=0P

TERRCR

JMS
JMS
DCA
JMS
TAD
JMS
SKP
JMS
JMS
JMS
TAD
TAD
nca
TAD
nca
JMS
TAD
nca
TAD
0CA
JMS
JMP
JMS
[

1
1

1
CLA
1

I
1

IFFSUB
ASMIF1

@PAUSER®

JMS
CLA
RFC
JMS
JMS
CMA
nca

JMP

1
HLT

I
1

1

wlniF

SETIvu

+3

SKIvL
SREST
eRT e
PUS:HIN
«2
PRYT 1

INT
POPI.
ICPLFS
PYCPR
3¢
PTCRR
NOTRTN
PTSPR
PRI
w134
PTCRR
PRT 2
pYSPR
PRT 3
POPEXP
QTN

PSEULD
WLNTFL
INITRP
SKIPL

FORFLG

DCILt

142~ - raAGT B2

JGEY rEXY 1MPUT [TEr
/i DTHIN

/3YNBOL

/COMSTAT

/LITERAL

JPLACE SYMBOL O EXTERNAL SYMAQ) TARLE
/SAVE SYMROL 1D

/PUSH LFS INFO [N CASE OF PAGE ASSEMBLY
/SET AC TO 2

/ARE TWERE 2 LOCATIONS OGN THIS® PAGE
/YES

/N0 .4, HAD TO ASSEMBLE PAGE ,,. INITIALIZE PY
/POP LFS INFO FROM PAGE PUSH L1ISY
/PROCESS ANY LFS

/PT CODE WORD wITH POSSIBLE LFS BIY
/ADC SPECIAL RELOCATION BIT

/PLACE FPROPER CHNE WORD ON PTY

/PLACE JUMS ,RTN INSTRUCTION IN BT SYMBOL WORD
/INCREMENY PT PCQINTERS

/PROPER BIT PATTERN

/70 PY CODE WORD

/PLACE EXTERNAL SYMBOL SUMBER On PT

/AS SYMEOL WORD

/INCREMENT PT POINTERS

ZEXIT FOR NEXY LINE

OPERATION

/LIST IF PaSs 2
/wAIT FOR OPERATOR ACTION
/SELECT READER

/WE REACH TWIS ONLY IF FORFLG, LE, 2
/SHUT OFF FARTYR IN CASE GUY
/HAS STARTED HIS TAPE IN
/THE MIDDLE
/RETURN FCR NEXT LINE
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3399
3429
3474
3472
3443
34+4
3405
3476
3477
3428
3479
3412
3411
3412
3413
3414
3415
3416
3447
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3432
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
344y
3442
3443
3444
3445

4327
4330
4333
4332
4333
4334
4335
4336
4337
4340
4341
4342
4343
4344
4345
4346
4347
4350
4351
4352
4353
4354
4355
4356
4357

4360
4364
4362
4363
4364
4365
43466
4347
4372
4371

4372
4373
4374
4375
4376
4377

PALLZ

vede
6221
3773
4424
4424
1376
3774
4237
4357
2275
4772
1112
7640
5727
3023
4777
3v62
1156
4237
4355
z088
4775
5727
7577
2430

ei77
2200
2000
LT
2009
20931
neoy
@000
Peoe
(211"}

4574
2780
5522
4714
e708
2374

23-SEP=69 11128  PAGE 54

ASSEMBLY INITIALTZATION

FATALP

CRLF

CRLF

PEB

PEPTRP

PUSHER /INIT HICOM, PAGE, ESTSIZ, EAVBIT & aPwMSW ETC
K777e4

HICOMel

INITRP

PASS

INITA
SYMBOL /PROTECT FROM RUSVL
INITMP
CSUM
K12 /SET PUSH CTR%e2
PUSHER /INIT OTP & STP
0TPRey
OYP=l
LEAD]
INITA _
/KEEP STTR IMMEDIATELY AFYER QTPR

/essun EEP [TEMS SO IMCLOSED IN GIVEN ORDER

V135

/

/OVERAL

/

INITA, 2
COF 4@
nca 1

S JMS ]

JMS |

TAD

DCA 1

JMS

JMS ]

TAD

S2a CLA

JMP 1

DCA

JYS |

NCA

TAD

JMS

JMS

JMP 1
0TPR, CORELwl
STYR, STTP
K777, 177

200

4]

a

2

1

1

2

[}

[}
/RBB0RRANNBNBGDIBERNE
INITRP, INITR
FATALP, FATAL
PEPYRP, PEPTR
LEADI, LEADER
PEB, PEBSE
INITMP, INITMR
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3446 449 #4427

2447 / .
2448 / ROUTINE Y0 SEARCH SYMBOL TABLE FOR SYMBOL IN SO»S3
2449 / PLACES SYMBOL OGN TABLE IF NOT THERE

3432 / caLL IS

3asy / JMS SRSYM

342 / 50T FOUND EXIT

3483 . / FOUND EXIT

2454

2485 /RETURNS WITH SYMBOL CODE BI1TS INM "USE"

3456 /SYMBOL VALUE (@ IF NOY DEFINED)

3457 ZIN "yaAL™

RLE--] /& PTR Tn SYM,TAB, ENTRY IN "SYMBOL"

3459 /THE LATTER ADDRESS IS REFERRED YO WERE IN

X442 /AS THE SYMBOL "ID"

3461 /SRSYM CALL RUSVL TO STORE USE & VAL

3442 /0F LAST REFERENCED SYMBOL IN MST

1463 /1IN CASE THEY WAVE REEN CHANGED

3464 /1IN THE MEANWHILE,

3465

3466 /

2467 4422 20 SRSYM, 2

3448 4421 4335 JMS RUSVL :

34¢€9 4472 1743 TAD MST /STARY AT SYv, TAB, BASE
2472 44,3 3023 SRS1. 0cA SYMBIL /SET PTR, YO NEXT ENTRY
3473 44:4 1007 TAD STT /COMPARE PTR, WITH SYM, TAB, TOP
3472 4475 7044 ClA

3473 4476 1023 TAD SYMBOL

3474 4477 7658 SNA CLA /CONTINUE SEARCH

3475 4419 5252 JMP SRS2 /NAME NOT IN TABLE ENTER IT
3476 4411 6211 coF 1o :

3477 4412 1493 TAD 1 SYMBOL /GET ENTRY CODE wORD

1478 4413 6201 COF 22

3479 4414 2316 AND K3 JEXTRACT SYMBOL LENGTH

3410 4415 3124 ICA TEM2

34R% 4416 1124 TAD TEM2

3452 4417 7244 Cla /NEGATE FOR COMPARE & CTFR,
3453 4427 3123 nca TEML

l4a4 4421 1123 TAD TEML /COMPARE EMTRY & LOOK=UP SYMal| LENGTHS
$415 4472 115¢ - TAD S@

2456 4423 7643 SZA CLA /SAME LENGTH} COMPARE LEYTERS
3447 4424 5244 JMP SRS5 . /NOT SAME} GO YO NEXT ENYRY
3488 4475 1495 TAD ASR /AUTO=INDEX LOOPeUP SYMBOL
3459 4426 3213 nCA X1

34572 4427 1623 TAD SYMBGL /AUTC=INDEX TABLE ENTRY
146y 4430 34012 nca X2

3432 4431 6211 SRS3, cOF 10

34353 4412 1412 TAD 1 xe /GET TABLE ENTRY CHAR, PAIR
1404 4433 7244 ClIaA

34495 4434 6223 COF 22 .
406 4435 1411 TAD X1 /COMPARE LOOKe!P SYMEQL CHAR, PAIR
2457 4446 76432 SZA CLA /SAME

24468 4437 5244 JMP SRS5 /NOQ MATCH

2499 4440 2123 152 TEMY /CK SYM, LEN, CTR,

3573 4441 5231 JMP SRS3 /NOT DONE. TRY NEXT CHAR, PAIR
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35741 4442 4320 SRS4,  JMS SUSVL /GET USE & VAL WORDS

3222 4443 5600 JMP 1 SRSY

357

3573 4444 1003 SRSS,  TAD SYMBOL /PTR 70 LAST ENTRY

3575 4445 1014 TAD K2 /742 FOR USE & VAL WORDS
3526 4446 1124 TAD TEM2 /¢ENTRY SYMBOL LENGTH

3527 4447 5223 Jmp SRS1 /8PTR TO NEXY ENTRY

3528 - /

3529 /CURRENY SYMBOL NOY ON TABLE ,+s PLACE IT THERE

3518 /

3511

3512 4458 1026 SRS2,  TAD otP /WILL NEW ENTRY FI1T BELOW
3513 4451 7443 Cla CLL /0CCURANCE TABLE?

3514 4452 1203 TAD SYMBOL

3515 4453 1150 TAD s@

3516 4454 7632 SZL CLA /8 LINKBYES

3517 4455 5577 SERROR /NO, SYMBOL TABLE OVERPLOW

3518 4456 1150 TAD se /JENTRY CODE WORD ®» SYM, LEN,
3519 4457 1030 “TAD K1000 /+REL BT

3520 4460 6211 COF 3@ ,

3521 4461 3407 pCA ! STY /PUT CODE IN 18T WORD OF NEW ENTRY
3522 4462 1007 TAD sTY /AUTO@INDEX ENTRY

3523 4463 3012 DCA x2 :

3524 4464 1005 TAD AS® /AUTO®INOEX SYMBOL TO B8E SYORED
3525 4465 3241 0CcA X1

3526 4466 1150 TAD s2 /SET SYM, LEN. CTR,

3527 4467 7041 cla

3528 4470 3123 DCA TEMY

3529 4471 6201 ERS1, COF 0@ S
3530 4472 1611 TAD I X3 /MOVE SYMBOL CHAR, PAIR T0 TABLE
3534 4473 6211 COF 1@ :

3532 4474 3412 bca I x2 _

3533 4475 2123 152 TEML /€K, CTR,

3534 4476 5271 JMP ERSY /NOT DONE

3535 4477 3412 neca ! x2 /CLR VALUE WORD

3536 4529 1227 TAD sTY /SAVE PTR TO NEW ENTRY

3537 4524 3003 DCA SYMBOL

3538 4522 1212 TAD x2 /RESET PTR, YO SYM, TAB, ToP
3539 4583 7221 1AC

3543 4524 3007 DCA STY

3544 4525 6201 COF 00

3542 4526 5242 JMP SRS4
3543 .



/5433 ,815

1544
3545
3546
2547
3543
1549
3552
3551
3552
3553
3554
3555
3556
3557
3558
3559
356¢
3561
3562
3563
3564
3565
3566
3587
3568
3569
3572
3571
3572
3573
3574
3575
3576
3577
3578

4527
4510
4511
4512
4543
4514
4515
4516
4517

4520
4521
4522
4523
4524
4525
4526
4527

4538

4531
4532
4533
4534

4535
4536
4537
4540
4541
4542
4543
4544

4545

ALY

4]

4335
1727
3323
1523
2003
2327
4320
5727

7000
6211
1423
3221
1001
#2486
7221
1083
3345
1745
3002
6201
5720

2320
£2311
1923
3493
1282
3745
6224
5735

vd2e

v135 ° ° 23-SEPes9 11125 FAGE 56
/

C/DBTALN GIVEN SYMBOL'S VITAL ISFD FROM MGT

S /CALL SETE JuS NBNSYN
/ ADDRESS AF SYMBOL !0
/ . . RET,
/OBMSYM LEAVES SYMEOL 19 1% "SYMAeL",
/ SYMBOL COQE wORD I USE,
/ SYMBOL VALUT [* VAL,

/0BVSYM CALLS RUSVL SEFORE ACTION
/FGR SAME REASCUN AS SRSYM DOES,

/
OBNSYM, 2
JMS RYSVL
TAD 1 0BNSYM /ADDRESS OF SYMROL
0Ca TEML
TAD ] TEML /ACTUAL SYMBOL
DCaA SYMACL
182 OBNSYM /INDEX FOR EXIT
JMS SUSsvL /SET UP USE AND VALUE wORDS
JMP 1 0BNSY¥M /RETURN WHEW FOUND
/
/ ROUTINE TO SET UP USE AND VALUE «ORDS
/
SUSVL, @
COF 19 /OFF TO BANK L
TAD 1 SyMang /ST USE wORD FROM bAnK
nca JSE /70 BANK # JSE LOCATION
TAD USE
AND K3
1AC
TAD SYMBOL
DCA VALRPTR
TAD 1 VALPTR /MST VALUE WORD FROM BAUK 1
pCa VAL /70 BANK 2 VALUE LOCATION
cOF 08 /RESTORE DATA FIELD
JMP 1 SUSVL /RETURN
RUSVL, 2
COF 12
TAD USE
nca 1 SY®daL
TAD VAL
DCa I VALPTR
chnF 2@

JMe 1 RUSVL

VALPTR, @ /PTR TC CURRENY VAL «ORD IN »ST



/SAB=, 815

3594
3592
3593
3594
3595
1596
3597
3598
3599
1628
3641
3602
3623
3624
3675
3606
3627
3628
3629
3640
3641
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3634
3632
3633
3634
3635
3636
3637

4546
4547
4552
4554
4552
4553
4554
4555
4556
4557
4568@
4561
4562
4563

4564

45465
4566

4567
4572
4571
4572
4573

4574
4575
4576
4577

PALLY

veen
4426
745¢
5365
1371
7518
5365
1372
7518
5367
1924
7510
5365
1373

7520

2346
2346

7290
5746
7520
7766
7742

p2ee
1170
3013
5774

2172

V135 23-SEP=69 1112¢ PAGE 57
/ .

/READ A CHARACTER

/ IGNORES LF, FFy RO, LEADER

/ ALSO CHECKS CHAR AS TQ TYPE

JCALLING SEDS JUS RQH

RETURN IF CWAR IS A DIGIT
/ RETURN IF CHAR 1S ALPHABETIC
/ RETURN FOR AL NTHER (PUNCT,ETC)
/LEAVES AC=ss2 ’
/ CHR3ASC!] VALUE OF INPUY CHARACTER
/CALLS SRT

RCH, 2

JMS 1 GETCHR /GET 1 ChAR

SNa

JMP RCH3 /88END OF LINE

TAD M26¢2

SPA ’
JMP- RCH3 /TAKE PUNCT EXIT (222-257}
TAD M12
SPA .
JMP RCH4 /TAKE DIGIT EXIT (262=271)
TAD M7
SPA
JMP RCH3 /TAKE PUNCT, EXITY (272=302)
TAD M37A

SMA

RCH3, 1SZ RCH /PUNCT, EXIT (337=376)
ISZ RCH /ALPHA EXIT (37314336)

RCH4, CLA /DIGIT EXIT
JMP 1 RCHW

M260, 2260

M12, =12

M37A, =36

/FORCE BUFFER FILL OM FIRST READ

INITR(n o]
T TAD MBE
DCa X3

NLL INITR
MBE=[ INAX /3LAST WORD OF DATA RUFFER



/8487, 815

24638
3639
364
3641
3642
3643
3644
3645
3646
3647
3648
3649
3652
3651
3652
3653
3654
3655
3656
2657
3658
3659
3662
3661
3662
3663
5664
3665
3666
3667
3668
2669
672
3671
3672
3673
3674
3675
3676
3677
3678
3679
3622
3631
3642
3643
3614
3635
3656
3637
3618
3649
2638
3691
3692

4672
4621
4672
4623

4674

4625
4626
4647
4610
4611
4612
4613
4614
4615
4616
4617
4622
4621
4622
4623
4624
4625
4626
4627
4630
46231
4632
4633
4634
4635
4636

4637
4648

4641
4642
4643
4644
4645
4646
4547
465¢
4651
4652
4653
4654

FALLS
4629

2oed
3132
1127
7449
5234
1172
3212
4241
4453
1756
6766
2430
4637
1212
12492
7642
5227
7640
1212
3212
5227
3461
4637
3133
3131
3132
3134
117e
3210
Jie7
€609

5164
623

i2ee
4256
v163
1164
28631
1261
1166
7440
1255
7652
5242
5644

vi3s 23+SEP=69

*4622

11128

PAGE 58

/SUBR T0 READ 1 LINE [+T0 LINE BUFFER

RLN, [}
nca LFLG
TAD SCOLON
SZA
JMP RLN4
TAD LINAX
DCA X2
RLN2, JMS FEYCH
JMS ] TEST
SL7e4
BL6eSL?
152 LFLG
RLN3, JMS 1 STOREP
TAD X2
TAD LINEND
SZA CLA
JMP RLN2
CMA
TAD X2
pCca X2
JMP RLN2
RLN15, DCA CHR
JMS 1 STOREP
0Ca AFLG
DCA EFLG
DCA VFLG
DCA CODE
TAD LINAX
RLN4, 0CA xe
DCA SCOL NN
JMP RLN

STOREP, STCRE
LINEND, »LINBUFw187

/SUBROUTINE TO READ 1 CHARACTYER
/1GMORES 2008'S & 377'S

FETCH, @
JMS R
AND K177
TAD K202
0CA
TAD
TAD
SZA
TAD

CHR
CHR
9224

M177
SNA CLA
JMP FETCHe1l
JMP 1 FETCH

/CLR NONeNULL LINE FLAG
/1F LAST LINE ENDED WITH
/NO NEED TO READ ANOTHER
JINIT STORAGE AUTQeINDEX
/GET A CHARACTER -
/1S 1T A CRyTAB,SP FF LF?
/17 SO GO TO RLN15,3,3,2,2
/OTHERWISE A NONwNULL LINE

/OTHERWISE PUT IT IN THE BUFFER
/1S BUFFER FuLL?

/NO

/1F SO MOVE BACK PTR
/TERMINATE LINE WITH 2

ZINIT LINE INDEX

/CLR

VIA INPUT DEVICE

/FORCE FuULL 881Y ASC!I
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3693
3694
3695
3696
3697
3698
3699
37720
3771
3772
3723
3724
3728
3746
3727
3728
3779
3719
3714
3712
3713
3714
3715
3716
3717
3748
3719
37208
3721
3722
3723
3724
3725
3726
3727
3728
3729
3732
3731
3732
3733

4655

4656
4657
4662
46481
4662
4663
4644
4665
4666
4667
4672
4671
4672
4673
4674
4675
4676
4677
4700
4724

4722
47143

4724

4745
47726
4727
4719
4711
4712
4713

FALLZ
7621

2220
6211
1413
1324
7650
5267
1413
6223
5656
13083
3043
4702
3443
1213
1324
7640
5271
1323
3413
5264

6610
1077

6133

20082
6211
1410
6204
3061
1963
5725

V133 23eSEP=69 11128  PAGE 58e3
M177, nl?7

/SUBR 10 GET NEXT CHAR FROM WSR BUFFER
/REFILL BUFFER WHEN X3 REACHES END OF BUFFER

Ry @
COF 10
TAD x3
74D BUFEND /CK FOR END OF BUFFER
SNA CLA 4
JMP RG /REFILL
R1, TAD 1 X3 7GET NEXT CHAR
cor 29 :
J¥P 1 R )
RG, TAD BUF /INDEX THE BUFFER
DCA X3
RGL,  JMS 1  INDEV
0CA 1 x3
TAD X3 /CK FOR FULL
TAD BUFEND
SZA CLA
JMP RG1 /NOT FULL
RG3, TAD BUF /RESET PTR
DCA X3 ,
JMP Ry
INDEV, HSR

BUF, DATAwY
BUFEND, iwLINBUF
/GET L CHAR FROM LINE BUFFER

L65, 2
coF. 1@
TAD I X2
cDF 89
nCA CHR
TAD CHR
JMP T L65



/SEBR ks

3734
3735
3736
737
X738
3739
3742
2741
3742
X743
3744
3745
3746
3747
3748
3749
375¢
3754
3752
3753
3754
3755
3756
3757
3758
3759
3769
3761
3762
3763
3764
3765
3766
3767
3768
3769

4714
4745
4716
4717
4722
4721
4722
4723

4724
4725
4726
4727
4730
4731
4732
4733
4734

4735
4736
4737
4740
4741
4742

PALLY

.00
1166
%123
1164
4442
2123
£317
5714

7215
vey2
41}
7200
1324
4454
1325
4454
5726

4446
7e04
7410
4446
3105
5434

V132 23~SEPw6Y 11128  FAGR 59
/ N
/ ROUTINE TO PUNCH LEACER TRAILER CONE
/ .
LEATGER, 2

TAD w76

alof TEML

TAD «2d3

JMS 1 PUtC

187 TE=Y

JMe =3

JMP ] LEADER
/
/ ROUTINE TO TYPE RETURN=LINE FEED
/ y

2215

r212
L73, [4

CLA

TAD L73e2

JMS | TYPE

TAD L73e1

JMS | TYPE

JMP 1 L?3

/DECIM & OCTAL PSUEDQ=CPS
POEC, JMS 1 SKIPL

1AC /SET ARITHMETIC COMVERSION T DECIMA|
SKP

POCT, JMS | SKIPL
DCA DSW /SET ARITHMETIC COMVERSION TO OCYAL
JMP NULLP /G0 GEY NEXT INPUT LINE



/SABR,E15

3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3782
3784
3782
3783
3784
3785
3786
3787
3788
3789
3790
3794
3792
3793
3794
3795
3796
3797
3798
3799
3800
3824
3802
3803
3804
3808
3826
3807
3828
3829
3818
3811
3812
3813
3814
3815
3816
38417
3818
3819
3820
3821
3822

4743
4744
4745
4746
4747

4750
4753
4752

4753

4754
4755
4756
4757
4760
4763

4762
4763

4764
4763
4766
4787
4772
4771

4772
4773
4774
4775
4776
4777

FALLE

coee
€231
1763
7450
5352

3362
3763
6241
5743

ceo0
6241
1362
3763
6201
5754

2000
1646

3136
1136
3132
a7

5433 -

1772

ooee
646
6041
5374
7220
5772

vi3s 230SEP=69 11128  PAGE 6¢

/

/RGUTINE T0 STOP NEXT LINE FROM BEING LISTED
/THC 1T IS ALREADY I THE BUFR,

/E.Gyy STOP LISTING OF PUSHED DOWN LINE
/#HILE ASSEMBLING LIT, POOL

/
SAVLIN, &
COF 12
TAD 1 LINEB2 /SAVE 3ST CHAR OF LINE
SNA /1F ANY
JMP 13 /THERE ISNT ANY
DCA SAVELTY
0CA | LINEB2 /CLR TO PREVENT TYPEOUT
COF 28
JMP I SAVLIN
/
/REENABLE LISTING OF LINE WHICH SAVLIN
/PREVENTED
/
RELINE, @
COF 12
TAD SAVELY /RESTORE 1ST CNAR OF LINE
OCA 1 LINEB2
cOF 2@
JMP 1 RELINE
SAVELY, 2

LINEB2, LINBUF

/ROUTINE TO LIST NULL, COMMENT OR PSUEDOOP LINE

NULL DCA VALUE /1F ANY GIVEN
TAD VALUE /SET TYPEOUY FLAG JF NONwd
0Ca VFLG
JMS ] wlIF /L1ST IF PASS 2
JMP 1 DCILY /G0 BACK Y0 ROLL FOR NEXY LIME
WLIF, WLNIFY
/ .
/ TYPE ROUTINE
/
L64, [
. .S /SELECT IY
TSF /WAIT FOR TYTY
JMP cul ’
cLA /EXIT WITH CLEAR AC

JMP ] L64
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3823 5200 *5000

3824 /

3825 / ROUTINE TO SET THE CORRECT COUNTERS FOR THE CURRENT
saa; / 0P CODE AND ADDRESS FIELD SYMBOL

392 / '

3828 /THIS 1S A MAJOR ROUTINE, IT 1S CALLED ONCE

3829 /FOR EVERY NORMAL (MR1,0PR,10T) INSTR, COLLECYED,

3832 /1T 1S ALSO CALLED DURING PAGE

3831 : /RECOUNTING, ONCE FOR EVERY ITEM ON THE

3832 /PAGE TABLE,

3833 /CALLING SEQ)  AC®2, MS,REY WITH Aced

3834 /FUNCTIONI DETERMINE THE TYPE OF LINE BEING

3835 /READ AND SEY THE VARJOUS PAGE COUNTERS

3836 g /AND FLAGS ACCORDINGLY.

3837 /A FLOW CHARY OF TYPES & FLAG SETTINGS IS GIVEN BELOW,
3838 /CONSIDERABLE OVERLAPPING 1S USED Y0 ACHIEVE

3839 /THE MIN, CORE USAGE, THIS 1S SOMETIMES AT THE

3840 /EXPENSE OF LOGICAL CLARITY,

384y ' /ALL POSSIBLE CONDITIONS EXIT VIA SETCOR

3842 /SETCOB1(L) IF LAST INSTR, WAS A SKIP & LAST BANK

3R43 / 1S NOT® CUR,BANK, BANKS=i,

3644 / (2) IF CUR, INSTR, IS A SKIP, PGEESCa4

3845 / OTHERW]SE PGEESC=2, E

3846 / (3) LASYSKIP CONDITION® CUR, SKIP CONDITION
3847 / (4) LAST BANKE® CUR, BANK

3848 /

3849 /FLOW OF INSTR, TYPES

3850 /SETCTI IF (PARAMETER OR MICROmINSTR,) SETC20

3851 / IF (LITERAL AFS) SETCO2

3852 / 1FLCONSTANT AFS) SETCO1

3853 / CALL OBNSYM(AFS) .

3854 / IF (INSTR, IS INDIRECT) SETCE?

3855 / IF (AFS IS IN COMMON) SETCO4

3856 / IF (ABSOLUTE AFS) SETC®S

3857 / CALL SPSTB (AFS) /SEARCH PST FOR AFS
3858 / CALL SETsus

3859 / IF (AFS ~NOY BEFORE ON PST) SETC@6

3868 / IF (AFS WAS IN PST BUT NOT DEF, ON PAGE)SETYC12
3861 / 1F (OP CODEwMS) BANKE=1

3862. / GO T0 SETCO2 /0N PAGE MR1
3863 /SETCALIIF (CONST AFS ON PG,.2)J2

3864 / IF (INSTR, [S INDIRECT) ERROR _ ‘
3865 / CALL SLTAB(CONST, AFS) /PUY CONST, IN LIT,TaB,
3866 /4L IF (BANK NOTs1) SETC13

3867 / GO YO SETCE2

3848 / J2e IF( INSTR,INDIR,) J1 /PG,2 INDIRECT
3869 / GO TO SETCOA /PG, DIRECY
3870 /SETCE4IIF(BANK NOT 2) CALL INCOBA /INC OBACTR
3874 / CALL NUMSGN .
3872 / SOsRESULT#COMMON ADDR,

3373 /SETC@21CALL SLYAB(S?) /LIT,OR, COMMN, ADDR. TO LIT. YaB,
3874 / GO T0 SETCUR

3875 / IF (AFS NOT PREV, ON PST) SgTC1t

3876 / IF (AFS WAS ON PST BUT NCT DEF, ON PAGE) SETC11
3877 / GO YO J3



/SABR,815

3878
3879
3880
3881
3882
38AR3
3834
3885
3886
38p7
3888
3889
3899
3891
3892
3893
3894
3895
3896
3897
3898
3899
3928
3921
3922
3923
3924
3925
39026
3927
3928
3929
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3928
3921
3922
3923
3924
3925
3926
3327
3928
3929
3937
3931
3932

5200
5224
5za2

5203
5024
50285
5226
Sga?
5240
5011
5012
5013
5p14
5215
5216
5017
5220
5221
5222
5023
5224
5225
5326
5377
5338

PALL®

280
4421
3334

4733
7640
5745
7240
1142
7452
5716
1332
7650
5274
4432
vidz
1143
7640
5259
1901
162
7640
57L7
1201
7433
7658

Vi35

232SEP=69

/SETCLBICALL NUMSGN
IF (ABS,AFS ON PAGE 2) J3

/

/SETC141ACel
/SETCROIACSACSY
/SETCBBIACEACH2

/- CALL INCOBA
/ ACEBANK

/ 60 TO SETCLS

11128  PAGE 62«1

/FORCE BANK®l

/FORCE BANK#»®

/FORCE BANK®ey

/INC O0BACTR

/{BANK OFFSET BY e1)
/(TAKEN CARE QF AY SETCLS)

/SETC1211F (NEW PST CODE BITS P=11s0LD SAME (IN TEM 3)) J3
/SETCO@&LINC OPSCTR
IF (BANKs1) SETCO@

/7931
/
/
INLY
/
/

INC

AC

CALL INCOBA
IF (THERE HAS NOT BEEN A PST SEARCH) SETCOQ

ADD CHANGE IN OBACTR (OBACTR=0LOOBA) TO PSY COOE BiTs 3«9
GO TO SEYCO2

/
/NOTEY CONDITION AT U4 IS TESTED BY SETSUB HEADER

/WORD (OBFLG?,

/SPSTB IN SETCT,

/
SETCT,

/NEXY 2
/SETCAL
/
/

[
JMS
DCA

!

/0FF PAGE SYMBOL

THIS 18 ALWAYS CLEARED
/WHEN SETCY STARTS AND WILL NOY CHANGE
/UNLESS THERE [S A CALL Y0 SPSYB BECAUSE
/A CALL 70 SETSUB ALWAYS FOLLOWS CALL T0

1CPLFS
0BFLG

LINES MOVED YO
OF vi5) T0 MAKE ROOM FOR FOLLOWING INSYR, & PTR

(AS
TAD
TAD
JMS
SZA
JMP
CLA
TAD
SNA
JMP
TAD
SNA
JMP
JMS
AFS
TAD
SZA
JMP
TAD
AND
SEZA
JMP
TAD
AND
SNA

!
CLA
1
CMA

CLA

CLA

CLA

CLA

EXP
UMIC
SETCAP

SETaC]
AFS

SET321
MMl

SEYCAY
o0BSY™

18

SETCR?
USE
K4z

SETA4]
USE
K3eaz

/CHECK FOR AND PROCESS ANY LFS
/CLR

/18 1T PAR OR A MICRO INST?

/YES
/15 AFS A LITERAL

/YES
/1S AFS A CONSTANY

/IYES
/N0 J,, GET POINTERS TO AFS

/1NDIRECY BIT

/15 17 SETY

7YES

/NO .. AFS MSY USE WORD

/1S AFS OFF BANK (COMMON)
/YES
/AFS MSY USE WORD

/1S AFS ABSOLUTE
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3933 5¢31 %720 JuP SET 81 /YES

3934 5A32 44548 Jus 1 SPSYAR /1S AFS O~ PST

3935 5233 70490 CMA T/NQT FOUND

3936 5234 <4334 JMS SETSUR _

3937 5235 5723 JMP 1 SET61 /N0 .04 MUST RE OFF PAGE
3938 5236 1514 TAD | PSTCPR /YES 4.4 PST CODE WORD
3939 5237 7728 SMA CLA /1S AFS ON PAGE

3947 - 5p47% 5730 Jur I SET121 /ND

3941 5241 1142 TAD opP /YES ,.. IS OP CODE A J“S
3942 5142 1043 TAD K4n2p

1943 5243 7640 SZA CLA

3944 5744 5715 JMP 1 SETLH] /NO J4. JUST CONTINUE
3945 5p45 72831 ' CLA IAC /YES 4.4 SET BANK TO CURRENT
3946 5246 3147 nCcA BANK

3947 5047 5745 JMP | SETZe]

3948 /

3949 / INDIRECY MEMORY REFERANCE INSTRUCTION

3950

3954 5058 1001 SETCAY, TAD USE /AFS MST USE WORD

3982 551 2157 AND Kee /1S AFS DuMMY

3983 5952 7640 SZA CLA

3954 5953 5724 JMP 1 SET281 /YES

3955 5954 190081 TAD USE /AFS MSY USE WORD

3956 5055 €162 AND K40

3957 5056 7640 SZA CLA /1S AFS OFF BANK (COMMOW)
3958 5057 5725 JMP 1 SET291 /YES

3959 5960 1903 TAD USE /AFS MST LSE WORD

3968 5061 €233 AND K3vae

3961 5062 7650 SNA CLA /1S AFS ABSOLUTE

3962 5263 5726 JMP 1 SET141 /YES

3963 5064 4450 JMS 1 SPSTAB /1S AFS ON PST

3964 5065 70240 CMA /NOT FOUND

3968 5066 4334 JUMS SETSUB

3966 5067 5727 JMP ] SET1L! /INO

3967 3370 1514 TAD | PSYCPR /YES ,.. PST CODE WORD
3968 5873 7700 - 8SMA CLA /1S AFS ON PAGE

3969 S@r2 5727 JMP ] SET111} INQ

3978 5073 5734 JMP | SET6PL /YES

3971 /

3972 / CONSTANT FOR AN ADDRESS FIELD SYMBOL

3973 / :

3974 5074 1150 SETC41, TAD S@ /ACTUAL BINARY CONSTANT
3978 5875 2166 AND K7620 /1S CONSTANT ON PAGE 2ERO
3976 5076 7658 SNA CLA

3977 5077 5311 JMP SEYJ1A /YES

3978 5122 1141 TAD 18 /NO 44, 1S IT INDIRECTY
3979 5121 7649 SZA CLA v

3980 5122 5575 IERROR /YES .« ERROR

39A1 5123 4447 JMS 1 SLITAB /1S CONSTANT ON LITERAL TABLE
3982 /1F NOT SUBROUTINE PUTS 1T THERF
3983 5124 7240 SETJ18, CLA CMA

3984 5145 1147 TAD BANK /BANK SETYING

3985 5176 765¢ SNA CLA /18 1T SEY TO THE CURRENT BANK
3986 5197 5715 JMP | SEYEA] /YES ..+ NO PROBLEMS

3987 5118 5721 JMP 1 SETaey /EXIT TOJ} COMMON AREA



/SABR 815

3988
3949
199¢
3921
3992
3993
3994
3998
3996
3997
3998
3999
4220
4221
anze
4203
4024
400%
4026
4207

5111
5112
5113
5114
5115
5116
5117
5129
5121
5122
5123
5124
5125
5126
5127
5138
5131
5132
5133

PALLA

11431
7649
5324
5715
5251
5326
5349
5200
5236
5680
5231
5217
5221
5212
5220
5224
5232
7777
1165

Vi35

/
SETE1A,

SEY27 1,
sgraz2l,
SETA4T,
SET4S1,
SETOAY,
SETE28B,
SET@61,
SETesl,
SET09!,
SET121,
SET111,
SET12],
SET6PL,
MM,
SETCAP,

239SEP=69 11128  PAGE 62e3

TAD 18 /1S INDIRECT BIT SET
SZa CLA

JMP SET 1B /YES

JMP 1 SETAN] /NO

SETCOR

SETCR2

SETCP4

SETCO5

SETCLS .

JMP ] SETCY /0FF PAGE RETURN
SETCO6 .
SETCU8

SETCEY

SETC10

SEvcil

SETC12

SETCR6ey

nl
SETCAL
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4228
4229
4a21@
4711
4412
4213
anry4
4915
4216
4017
4218
4219
47220
4221
4922
4723
4an24
4025
4226
4227
4228
4229
4232
4233
4232
4233
4234
4235
4736
4237
4738
4239
andg
441
ana2
4243
444
4745
4246
4apay
4248
4749
agse
4251
4252
4253
4754
4955
4256
4257
4958
4959
4460
4261
4262

5134
5135
5136
5137
5142
5141
5142
5143
5144
5145
5146
5147
5158
5151
5152
5153
5154
5155
5156
5157
5162
5161
5142

5163

5164

PALLE

cooe
3123
1074
3763

1141

7640
5360
1514
¢ed16
3125
1144
7640
7801
7001
3124
1124
7240
v514
1124
3514
2123
2334
5734

5276
5134

n2¢o

V135
/

23nSEPw69

11128 PAGE 63

/SETSUB 1S A UTILITY USED BY SETCY oOnLY,
ZUSED ONLY IMMEDIATELY AFTER A PSY SEARCH,

/CALLING SEQUENC
/

/
/

/
/HAS SEVERAL FUN

£t
CMA
JMS

JMS SPSTB
/SPSTB MAY SKIP
SETSUB

RETURN 1F SPSTB SKIPPED OVER CMA
RETURN IF SPST8 DID NOY SKIP

CTIONS!

/(1) SAVE COPY OF OLD VALUE OF 0BACTR BEFORE
ZCHANGING STARTSw SO IT MAY BE USED AT SETC13,

7(2) IF INSTR IS INDIRECT, THAT'S [Te EXIT

/(3) OTYHERWISE SAVE OLD VALUE OF PST CODE BITS 10eit
ZFOR LATER USE AT SETC12, WARNINGI THIS

/1S SAVED IN TEM3, SO TEM3 1S NOT

/TEMPORARY FOR A FEW MINUTES, ,

/{4) SET PST CODE BIT 4@ IF THIS IS A #REF,

/0R BIT 11 IF IT IS A NORMAL REF,

ZALGORITHM IS A,OR,B8( ,NOT,A.AND,B)eA

/
SETSUB,

SETSX,

0L008P,

[4

DCA
TAD
DCA |
TAD
SZA CLA
JMP
TAD I
AND
CCA
TAD
S2A CLA
1AC
1AC
DCA
TAD
CMA
AND 1
TAD
DCA
152
152
JMP 1

OLDOBA

OBFLGE=SETSUB

TEML
OBACTR
oLboBpP
18

SETSX
PSYCPR

TEM3
NSGN

TEM2
TEM2

PSTCPR
TEM2
PSTCPR
TEM1
SETSuUB
SETSUB

/8FOUND, w=43NQT
/SAVE FOR SETC11,12,6,83
/OMIT CHANGING PSY BITS IF INDiRECT

/SAVE OLD CODE

I4J

/0R INYO CODE

/FQUND?
/YES

/SUBR Y0 STORE CHARACTER IN LINE BUFFER
/ASSUMES X1 SEY
/CHAR MAY BE IN AC OR [N CHR

STORE,

»
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4263 5165 7450 SNA

an64 5166 1961 TAD CHR

4265 5167 6244 cor 10

4366 5178 3412 0CA ! Xe

4D67 8174 6204 coF 0@

4268 5172 5764 JMP ] STORE

4269

é27@

4274 /

4272 /ROUTINE Y0 CHECK NSGN FOR SETCTY
4273 JUSED ONLY BY SETCY ROUTINE,

4274 /CALLING SEQUENCEL ACs@

47275% / ) JMS NUMSGN .
4276 / RETURN WITH ACs@ IF
4277 / NSGN=@,ACel IF NSGN
4878 / NOTHE, .
4079 /NOTEINSGN MAY BE NONe@ AND NOT=y, THIS
4080 /15 THE REASON FOR NUMSGN,

4284 /

4282 -

4233 5173 000 NUMSGN, @

4284 5174 1144 TAD NSGN

4085 5175 7642 S2A CLA

4286 5176 7804 1AC

4387 5477 5773 Jup 1 NUMSGN
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4288
4289
LY
4491
4232
4253
6794
4295
4296
4297
4298
4299
4120
4171
4122
4123
4124
4105
4126
4127
4128
4129
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4123
4126
4127
4128
4129
4132
4134
4132
4133
4134
4135
4136
4137
4138
4139
4140
4144
4142

52
5271
52.2
5273
524
52,5
526
52¢7
5212

5211

5212
5213
5214
5215
5216

5217

5222

5224
5222
5223

5224
5225
5226
5227
523¢
5231
5232
5233
5234
5235
5236
5237

PALLY
5229

6764
1222
©166
7650
5254
4764
1002
3150
4447

5232

4764
1882
2166
7650
5232

1171

7081

4367
1147
5237

1544
2816
7341
1125
7642
20875
7242
1147
7652
5254
70621
4367

vi3s -

#5222

/

/

/
SETC25,

/
/
SETCi2,

SETC26,

“ SETC13,

23»SEP=69" 11126 PAGE 64

AFS ABSOLUTE

JMSs
TAD
AND
SNA
JMP
JMS
TAD
0Ca
JMS

JMP

I

CLA

INDIRECTY ABSOLUTE

JMS
TAD
AND
SNA
JMP

!

CLA

ViIMGGP
VAL /ABSOLUTE SYMROL VALUE
K764¢ /MASK JUT PAGE R1TS

/1S ABSCLUTE SYMBOL ON PAGE ZgRna
SETC?2 /YES 4.0 EXIT
NUMSGR o )
VAL /NO .4, ABSOLUTE SYMBOL VALUE -
S2 /70 LITERAL TABLE SEARCH LOCATION
SLITAB /SEARCH LITERAL TABLE FOR VALUE

/1F NOT THERE ROUTINE PLACES IT TWERE
SEYCC6eL JEXIY
NUMSGPR
VAL /ACTUAL AFS VALUE
K7622

/1S ADDRESS FIELD SYMBOL ON PAGE ZERN

SEYCZ6e1 /YES

INDIRECY QUMMY ADORESS FIELD SYMBOL

TAD

mMe /SET BANK UNKNOWN

OFF PAGE INQIRECY

1AC

/SET BANK YO CURRENT

OFF BANK INDIRECT = SEY BANK TO 2

JMS
TAD
JMP

ADDRESS

TAD

‘AND

Cla
TAD
SZA
152
CLA
TAD
SNA
JMP
[AC
JMS

1

CLA
CMA
CLA

INCOBA /SET BANK & INCR, 0BACTR
BANK
SETC13e1 /EX1Y T0 COMMON AREA

FIELD SYMBOL NOY ON PAGE SYMROL TABLE,

PSTCPR /HAS NEW TYPE REF BEEN ADDED?
K3
TEM3
/YES
OPSCTYR /INCREMENT OFF PAGE SYMBOL CNUNTER
BANK /1S BANK SET TO CURRENT
SETCO® /YES o404 EXIT TO COMMON AREA

INCOBA /SET BANK YO CUR, & INC OBACTYR
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4143
4144
4145
4146
4147
4148
4149
4152
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4185
4166
4167
4158
4169
4178
4174
4172
4173
4174
4178
4176
4177
4178
4179
4188
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192

5242
5241
5242
5243
5244
5245
5246
5247
5252

5251
5252
5253
5254
5259
5256
5257
5268
5261
5262
5263
5264
5265
5266
5267
5278
5271
5272
5273
5274
5275

5276
5277

5300
5304
5322
5323

5324

5305

5326
5377

PALL4

1677
7659
5251
1276
7443
1374
71%6
1514
3514

1472
7652
5263
1873
7041
1147
7650
5263
7240
3447
1146
7642
1244
1014
3111
1146
3072
1147
3073
5675
5122

w000
5134

1147
7640
4367
4764
1002
3150

4447
5251

V135

/
/
/ .
SEvcae,

SETARA,

OLDOBA,
0BFLGP,
/

/
/
SETCR4,

L7, 3N N N

ETCRZ2,

232SEP~69

TAD I 0BFLGP
SNA CLA

JMP SETGH2
TAD oLDOBA
Cla

TAD 0BACTYR
CLL RTL

TAD 1 PSTCPR
DCA I PSTCPR

COMMON AREA

TAD

SNA CLA
JMP

TAD

ClA

TAD

SNA CLA
JMP

CLA CMA
DCA

TAD

SZA CLA
TAD

TAD

DCA

TAD

DCA

TAD

DCA

JMP ]
SEY?EB

2
0BFLG

LSTSkP

SET4ZA
LSTBNK

BANK
3

BANK
CURSKP

K2

K2
PGEESC
CURSKP
LSTSKP
BANK
LSTBNK
Lt}

"11128

PAGE 64w
/WAS THERE A PST SEARCH?

/NQ
/YES GET CHANGE IN 0BACTR

ZIN BITS 129
/ADD TO PST COOE

/1S LAST INSTRUCTION A SKIP INSTRUCTION

/NO
JYES .. LAST BANK

/+CUR BANK

/ARE THEY THE SAME

/YES

/NO .. SEY BANK UNKNOWN

/1S CURRENT [INSTRUCTION A SKIP INSTRUCTION

/YES .. PAGE ESCAPE ®» 4
/NO .., PAGE ESCAPE 8 2

/RESEY LAST SKIP INDICATOR
/FOR NEXT INPUT LINE
/RESET LAST BANK INDICATOR

/RETURN

DIRECT OFF BANK REFERANCE

TAD

SZA CLA
JMS

JMS
TAD

neca

LITERAL FOR AN AFS

JMS 1
JMP

BANK

INCOBA
NUMSGP
VAL

se

SLITAB
SETCRQ

/BANK TNDICATOR
/1S BANK SEY Y0 OFF
/NO, SET BANK TO COMMN & INC OBACTIR

/YES .. ACTUAL BANK @ ADDRESS

/70 CONSTANT = LITERAL LOCATION

/PLACE LITERAL ON LITERAL TABLE
/ZEXIT TO COMMON AREA
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4193

4194
4195
4196
4197
4198
4169
4220
4221
42722
4273
4274
4225
4226
4277
4228
4209
4212
4211
4212
4213
4214
42158
4216
4217
4218
4219
4220
4221
4222
4223
4224
422%
4226
4227
4228
4229
4232
4233
4232
4233
4234
4235
4236
4237
4238
4239
42492
4241
4242
4243
4244
4245
4246
4247

5310
5311
5312
5313
5314
5315
5316
5317
5322
5321
5322
5323
5324
5325
5326
5327
5338
5331
5332
5333
5334
5335
5336
5337
5340
5341
5342

PALLY

a0e
1444
7642
5740
1137
7450
5740
6241
3466
2266
6224
2547
4432
v137
4459
5354
33123
1142
7658
1514
2616
7142
7430
2123
7640
2123
1123

V135 23=SEP=69 11128  PAGE 65
/
/ COLLECTION ROUTINE TO CHECK FOR AND PROCESS AN LFS
/
/CALLING SEQUENCE! ACap
/ JMS CPLFS
/ RETURN WITH ACE® _
/FUNCTIONT USED DURING COLLECTION PHASE
/ EXCEPY WHEN RECOUNTING A PAGE,
/ IF TAG OCCURS ON CURRENT LINE, CPLFS
/ LOCATES (OR ENTERS) IT IN PAGE SYM,TAB,
/ AND SETS THE DEFINEDwONwPAGE BIT IN
/ THE PST CODE WORD, )
/. ALSO SETS BANK CONDITION YO UNKNOWN
/ SINCE USER CODE CAN JUMP YO TAG
/ FROM ANYWHERE, ALSO SAVE
/ TAG IN LLFS & RESEY LINE COUNT
/ IN CASE WE GET A MULT,DEF, ERROR
/ IN PASSY WE MUST ALSO DO THE
/ FOLLOWING IF THE SYMBOL IS ALREADY
o IN THE PSY WHEN WE GO LOOK FOR
/ 1T (1) REDUCE THE OFF=PAGE SYM,
/ CTR, BECAUSE OFFePAGE POINTER (FOR
/ EITHER NORMAL OR # REFERENCES) ARE
/ NO LONGER NEEDED, (2) REDUCE
/ O0BACTR BY THE NO, OF EXTRA WORDS
/ _ OF CODE DUE YO THIS SYMBOL,
;SUBRS. CALLEDY OBNSYM(LFS),SPSTB,PSTDEF
CPLFS, 2
TAD 1 RECTI /ARE WE RECOUNTING?
$Z4 CLA : B
JMP 1 CPLFS /YES 4+,. RETURN
TAD LFS
SNA
JMP | CPLFS /NONE THERE
COF 12
nCA 1 LFSPYR /PLACE ON LFS TABLE v
:gl 20 LFSPTR /INCREMENTY LFS TABLE POINTYER
COF
1S2 1 PYCPR /SET LFS BIT ON PAGE TYABLE
JMS 1 0BSYM
LFS
JMS 1 SPSTAB /15 1T ON THE PAGE SYMBOL TABLE
JMP CPLFS3 /NO ... SKIP DECREMENTING
DCA TEML /CLR
TAD PASS /SK1P DECREMENTING IF PASS 2
SNA CLA
TAD 1 PSTCPR /CK USE
AND K3
CLL RAR
S2L
152 TEML /NORMAL
SZA CLA
152 TEML iz

TAD TEML /SUBTRACY
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4248
4249
4250
4251
4252
4253
4254
425%
4256
4257
4258
4259
4269
4264
4262
4263
4264
4265
4266
4267
4268
4269
4270
4274
4272
4273
4274
4275
4276
4277
4278
4279
4288
4283
4282
4283
4284
4285
4286
4287

5343
5344
5345
5346
5347
5358
5351
5352
5353
5354
5355
5356
5357
5360
5361
5362
5363
5364
5365
5366

5367
5372
5371
5372
5373
5374
5375

PALLD

7243
1275
3078
1544
363
7112
7041
1074
3074
4765
7342
3147
1137
3366
3067
5740
3774
5173
5572
reee

(4'1F']
3147
1072
7640
2274
2074
5767

Vi35 23#SEP=69 11128  PAGE 635e3

Cla
TAD OPSCTR
0CA OPSCTR )
YAD 1  PSTCPR /JEXTRACT SHARE OF OBACTR DUE
AND c3774 /70 THIS SYMBOL
CLL RTR /MOVE TO LOW ORDER
ClA /8UB. FROM OBACTR
TAD OBACTR
~ DCA 0BACTR
CPLFS3, JMS I  PSTDEP
CLA CMA CLL /SEY BANK UNKNOWN (THE CLL 1S USED ELSEWHWERE)
nCA BANK
TAD LFS /SAVE IN CASE OF ERROR
DCA LLFS
0CA LINE /ZERQ LINE COUNT FROM LAST LFS

JMP 1 CPLFS
C3774, 3774
NUMSGP, NUMSGN
PSTDEP, PSTDEF
LLFS, 2

/
ZUTILITY FOR SETCR4,SETC28,SETCAS
/NOT USED ELSEWHERE

/CALLING SEQUENCE1 DESIRED BANK SETTING IN AC

/ JHS INCOBA

/ , RETURN WITH ACsB

/FUNCTIONI (1) SET BANK AS SPECIFIED

/ (2) INCREMENT OFF=BANK ADDITION CTR

/ 8Y L OR 21 2 IF PREVIOUS INSTR,

/ WAS A SKIPeTYPE, { OTHERWISE,

/

INCOBA, @
0CA BANK ,
TAD LSTSKP /ULAST INSTRUCYTION SKIP INDICATOR
S2A CLA /WAS LAST INSTRUCTION A SKIP INSTRUCTION
152 0BACTR /+ OLD VALUE OF OFF BANK ADDITION COUNTER
152 0BACTR /FOR NEW VALUE OF OFF BANK ADNITION COUNTER

JMP 1 INCOBA
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4288
4239
4290
4261
4292
4293
4294
4295
4296
4297
4298
4299
4300
a3y
4322
4323
4304
4325
4306
43027
4328
4329
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319
€320
4321
4322
4323

54202
5404
5422
5423
5424
5425
5426
5407
5412
5411
5412
5413
5414
5415
5416
5417
5420
5421
5422
5423

PALLR
5420

2900
4326
4436
2265
(L]
4716
1122
7941
3315
1227
3266
7240
3113
4714
4623
2315
5215
4224
5620
6701

Vi35

#5542

/
/

23¢SEP=69

11128 PAGE 66

ROUTINE T0 ASSEMRLE THE PAGE HELD IN THE CURRENT SET OF TABRLES

/THIS IS THE MALY PASSL ASSEMBLY ROUTINE
/Z(NOT USED RY PASSZ2)

/ASUBL GOES

/FLOWH
/
/
/
/

ASMBL,

1SS1,

THRU ENTIRE PAGE TABLE

(1) CALL Al T0 INIT, PAGE ASSEMBLY

(2) GET ITEM OFF P,T,

(3) CALL ASM&2 YO ASSEMBLE ITEM

(4) LOOP BACK TO (2) TIL DONE WITH PAGE
(5) CALL A2 TQ ASM, LIVERALS

/ASMBL 1S CALLED TWICE BY L55 FOR

/EACH PAGE OF CODE, i
/

?

JMS
JMS 1
1LC

4

JMS 1
TAD
ClA
DCA
TAD
DCA
CLA CMA
nca
JMS 1
JMs 1
152
JMP
JMS
JMP ]
1$2PY

Al
OUTBIN

INIS
PYSZE

INDX1
LFSBSE
LFSPTR

PHASE
ASME21
1§81
INDX1
o3

a2
ASMBL

/0UTPUT PAGE ORIGIN
/D0 INITS,
/PLACE = SIZE OF PAGE TABLE

/IN AN INDEX LOCATION
/SET UP LFS TABLE POINTER

/SET PHASE SWITCH TO ASSEMBLY

/SKIP INCREMENTING POINTERS TWE FIRST TIME
/INCREMENT PAGE TABLE POINTERS

/OVER YET
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4324
4325
4326
4327
4328
4329
4332
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4344
4342
4343
4344
4345
4346
4347
4348
4349
4350
4354
43%2
4353
4354
4355
4356
4357
4356
4359
4360
4363
4362
4363
4364
4365
4366
4347
4368
4369
4378
4371
4372
4373
4374
4378
4376
4377
4378

5424
5425
5426
5427
5430
5434
5432
5433
5434

5435
5436
5437
5440
5444
5442
5443
5444
5445
5446
5447
5450
5451
5452
5453
5454
5455
5456
5457

5460
5461
5462
5463
5464
5465
5466
5467
5470
5474
5472
5473
5474
5475
5476
5477
5500
5521

PALLC

¢000
4720
1322
7640
5311
111
7012
7630
5268

4456
4436
6311
eeee
2065
4456
4436
6312
[11.1]
4747
1323
1877
3065
4436
pe6s
p0B4
4437
4437
5277

4456
4436
6342
2200
4717
1163
19877
3065
4434
2065
poR4
4456
4436
3647
seee
4723
1657
7648

Vi35

/

23wSEP=69

PAGE 67

/ASSEMBLY ROUTINE TO FINISW OFF a PaGE

/(L) PUTS OUYT PAGE ESCAPE

/(2) LITERAL POOL (RY CALLING OAPLT)

/{(3) GET READY FOR WEXT PAGE

/
A2,

, .
ASMOLA,

ASME1B,

[]

JMS -1
TAD

SZA CLA
JMP

TAD

RTR

SEL CLA
JMpP

JMS |
JMS 1
K5376
¢

1S#
JMS 1
JMS |
k5377
[

JMS ]
TAD
TAD
pCca
JMS |
ILC

4

JMS 1
JMS 1
JMP

JMS ]
JMS 1
K5377
2

JMS !
TAD
TAD
DCa
JMS 1
ILc

4

JMs 1
JMS
K7000

2

JMS 1
TAD

SZA CLA

SAVLNP
APMSHW

AZNONA
PGEESC

ASM1A

WRITEP
QUTBIN

tLe
WRITEP
OUTBIN

OVAPLY
K176
PAG
ILC
QUTBIN

ouTSKP
OUTSKP
ASME1B

WRITEP
oUTBIN

OUAPLY
K177
PAG
1LC
ouTSIN

WRITEP
oUTBIN

RELNP
ACTR

/STOP NEXT LINE LISTING
/ARE WE IN AUTOMATIC PAGING MOOF

/NO .o, DONT SEND PAGE ESCAPE
/S1ZE OF PAGE ESCAPE REQUIRED
/2 BIT TO LINK

/2 INSTRUCTION PAGE ESCAPE
/4 INSTRUCTION PAGE ESCAPE
/JMP NEXT TO LAST LOC ON THIS PAGE

/FOR BENEFIT OF "WRITE®
/JMP LAST LOC ON THIS PAGE

/0UTPUY LITERAL TABLE
/SET 1LC IN CASE NO LITERALS

/0UTPUT ORIGIN

/OUTPUT 2 SKIP INSTRUCTIONS
/RETURN

/OUTPUT JMP TO LAST INSTRUCTION ON THIS PAGE

/LIT, TAB,

/0UTPUT IT AS AN ORIGIN

/PLACE A NOP IN THE LAST LOCA?IAN

/RESTORE NEXT LINE FOR LISTING
/REMAINS 1 DURING PASS 2
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4379
4300
4381
4332
4333
43724
4385
4376
43R7
4388
43R9
4392
439y
4362
4393
4304
4395
4336
4397
4398
4369
440
44,0
4472
4473
4474
445
4406
4427
4478
4479
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4422

5542
5503
5574
5515
5526
5527
5518

5511

5512
5513

5514
5515
5516
5517
55282
5521
5522
5523
5524
5525

5526
5577
5532
5531
5532
5533
5534
5535
5536
5537
5542
5541
55842
5543
5544

FALLQ

5624

1112
6211
3722
6201
2322
5624

4717
3112
5277

5651
reoe
1844
3209
4743
4754
2790
2176
oo
4045

reoe
1077
3065
3744
3870
1110
7650
5726
6211
1722
6221
2322
3324
5726
5745

v13s
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JMP 1 A2 JEXIT IF LISTING OR 2ND ASSEMBLY
TAD PUPGE /SAVE ESCAPE ON PUSH DOWN LiST
COF 180
NCA 1  PEPTR
COF 29
152 PEPTR /MOVE STACK PTR
JMP T A2 /RETURN
A2NONA, JMS 1  OUAPLY
ncA PUPGE /CLR
JMP ASMO18
ASM@2], ASMD2
INDX1, @
INIS, INISUB
OUAPLT, OAPLTY
SAVLNP, SAVLIN
RELNP, RELINE
PEPTR, PEBSE
K176, 176
REDUCE, 2
COFSKP, JMS CDFSK
/
ZINITIALIZE A PAGE ASSEMBLY
/
AL, 2
© TAD PAG /MOVE PAGE T0 ILC
DCA 1Ic
DCA I SME1X “/CLR
DCA L17s12 /ZERO LITERAL TABLE SIZE
TAD PASS .
SNA CLA
JMP 1 AL JEXIT IF PASS §
COF 40 -
TAD 1| PEPTR /GEY NEXT PAGE ESC FROM STACK
cDF 2@
152 PEPTR /MOVE PTR
nCA REDUCE
JMP 1 AL
SMEL1X, ASMELX
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4421
4422
4423
4424
4425
4426
4427
4428
4429 .
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
444y
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
44382
4483
4454
4455
4456
4457
4458

5545
5546
5547
%5550
5553
5552

5553

5554
5555
5556
5587
5560

5861
5562
5563
5564
3565
5566
5567

5570
5574
5572
5573
5574
5575
5576

PALLC

4427
7410
5352
7000
5575
4446
108y
6360
1157
3éey
5434
3483

[411']
1140
7650
5761
1077
3065
5763

20ee
1544
2376
1044
3514
5770
3777

vi3s 23eSEPe69

/
/ DUMMY PSEUDO OP
/
POUMMY, JMS |  GETSYM
SKP
JMP o3
NOP
1ERROR
JMS 1 SKIPL
TAD usE
AND K3423
TAD K2e
DCA uSE
JMP 1 NULLP

K3483, 3403

11128  PAGE 68

/GET NEXT INPUT ITEM
/NOTHING THERE
/5YMTOL

/CONSTANT

/LITERAL

/MST USE WORD .
/SAVE SYMBOL LENGPH, YYPE BITS, AND DEF Bir
/ADD CORRECT MST BIT FOR DUMMY

/POR CORRECY CODE WORD

/EX1T TO GEY NEXT LINE

/XLUDGE TO RESET ILC BECAUSE AL COMES BEFORE UDPAGE IN PASS 2

FIXILC, @
TAD
SNA
JMP
TAD
0ca
JMP

/ROUTINE TO

/USED BY CPLFS & ANUMCK

PSTDEF, @
TAD
AND
TAD
DCA

CLaA
!

PASS

FIXILe
PAG
ILC
FIXILC

SEY DEFINED BIT ON PST

!

JMP 1

€3777, 3777

PSTCPR
3777
K4Cao
PSTCPR
RSTDEF

/PROTECT CODES
/SEY DEFINED B]T ON PSY



/SABR,81%

4459
4460
4461
4462
4463
4464
4465
4466
4487
4468
4469
4479
447y
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4488
4486
4487
4488

4489
4490
4491
4492
4493
4494
4495
4496
4497
4498
4499
4500
4594
4522
4523
4504
45¢5

5622
5671
5672
563
56:.4
5675
5616
567
5610
5611
5612
5613
5614
5615

5616
5617
5622
5621
5622
5623
5624
5625
5626
5627
5632
5631
5632
5633
5634
5635
5636
5637
5640
5641
5642
5643
5644
5645
5646
5647

FALLP
5628

1521
166
7642
5615
1521
3145
1517
z2e45
7650
5732
1145
5614
6300
6231

4647
1802
3151
72824
3152
4646
1045
3145
1147
7650
5730
3640
1242
3641
1245
3643
3103
5644
6074
6070
5668

6076

6063
2577
3443
6333

Vi35

85622
/
/

‘o
ASMAB,

ASMSAT,
ASMSCT,
/

/

/
ASM28,

ASMX51],
ASMY4],
KCOF14A,
ASMX61,
ASMET? L,
COZSKI,
SERALP,
NSCHKP,

23-SEP=69

PAGE 69

CONSTANT FOR A" ADDRESS FIELD SYMBOL

TAD
AND
SZA
Jup
TAD
nca
TAD
AND
SNA
Jup
TAD
JMP

!
CLA
1
1
!

CLA
!

ASML2E
ASME5C

OFF

JMS
TAD
DCa
CLA
0CA
JMS
TAD
DCA
TAD
SNA
JMP
DCA
TAD
DCaA
TAD
DCA
DCA
JMP

PTSPR
K762

ASM5(C]
PTSPR
TEMPS
PTCRAR
K422

ASM2P ]
TEMPS
ASMBAL

/ACTUAL BINARY CONSTANT
/18 1T ON PAGE ZERO

/NO
/ADRD IN PAGE ZERQ ADDRESS

/YES 4.4 1S IT INDIRECT

ZEXIT TO COMMON AREA

BANK DIRECT (COMMON DIRECT)

ASMXS
ASMX4
KCOF10
ASMX6
ASME?
COZSKP
SRALTY
NSCHK

NSCHKP
VAL
51

se
SERALP
K492
TEMPS
BANK

ASMIE]
ASMXS ]
KCOF14a
ASMX4]
CD2SK!
ASMX61
TEMT7

ASME?

/ACTUAL AODRESS IN BANK ZERO
/T0 2 WORD LITERAL TABLE SEARCH LOCATION

/ABSOLUTE SEARCH
/GEY A PAGE ADORESS

. /ADD INCIRECY BIT

/BANK INDICATOR
/18 17 SET



/SABR, 815 PALL2 V135 23sSEP=49 11128 FAGE 70

4576

4527 /

45,8 /ASM22 IS THE HEARTY OF ASSEMBLY

4529 /17 IS CALLED ONCE FOR EACH ITEM ON

4510 /THE PAGE TABLE,

4511 /17 CONSISTS OF MANY PARTS, ONE FOR

4512 /EACH BASIC TYPE OF INSTR, TC BE

4513 /ASSEMBLED PLUS VARINUS COMMON EXITS

4514 /

4515

4516 5658 5654 Jup 1 yol /0FF PAGE RETURN

4517 5654 2000 ASMP2, 2

4518 5652 3137 DCA LFS /ZERO LFS INDICATOR

4519 5653 11310 TAD PASS

4520 3654 7640 S2A CLA

4521 5655 4773 JMS 1 GETBAP /RESTORE BANK & LSTSKP IF PASS2
4522 5656 4431 JMS 1 LFSCHK /PROCESS LFS IF ANY
4523 5457 4737 JMS ! ANCHK /PROCESS BSS 8 IF ANY
4524 5668 6211 KCOF18, CDF 1@

4525 5661 1520 TAD I PTOPR

4526 5662 6201 KCDFQQ, COF 29

4527 5663 3140 neca opP

4528 5664 1517 TAD 1 PYCPR )

4529 5665 (160 AND K40 /1S IT A SKIP INSYRUCTION
4539 5666 3146 0CA CURSKP /YES ... SET SKIP INDICATOR
4531 5687 1517 TAD I PTCPR

4532 5678 156 AND K18 /1S 1T A PSEURD OP (PAR)
4533 5671 7640 SZA CLA

4534 5672 5732 JMP 1 ASMB3) /YES 4.0 EXIT

4535 5673 1517 TAD ! PTCPR

4536 5674 pOLS AND K4 /13 1T A MEMORY REFERANCE INSTRUCTION
4537 5675 7640 SZA CLA

4338 5676 5733 JMP ] ASMQR4} /NO

4539 5677 4517 TAD ! PTCPR /PT CODE WORD

4549 5708 2157 AND Kao /1S AFS A CONSTANTY

4544 5781 7640 SZA CLA

4542 5702 5200 JMP ASM@S5 /YES

4543 5783 1517 TAD I  PTYCPR /PT CODE WORD

4544 5724 0034 AND K2 /1S AFS A LITERAL

4545 5728 764% S2A CLA '

4546 5726 5734 JMP ] ASM261 /YES

4547 5727 1521 TAD 1 PTSPR /AFS 1D WORD FOR SYMBOL TABLE
4548 5710 3142 DCA AFS /T0 DIRECTLY ADDRESSABLE LOCATION
4549 5711 4432 JMS | OBSYM /GET ITS POINTERS YO MSTY
4552 5712 23142 AFS

4551 5713 1517 TAD I PTCPR /PT CODE WORD

4552 5714 2245 AND K400 /1S OP INDIRECT

4553 5715 7642 SZA CLA

4554 5716 5731 JMP 1 ASM24l /YES

4555 5747 1003 TAD uUSE /AFS MSY USE WORD

4556 5722 oiée AND K42 /1S AFS OFF BANK (COMMOW)
4557 5721 7640 S2A CLA

4558 5722 5246 JMP ASM28 /YES

4559 5723 18084 TAD USE /AFS MSY USE WORD

4560 8724 2033 AND . K302



/SARI,ELS

4561

4562
4563
4564
4565
4566
4547
4548
4549
4572
4571

5725

5726
57127
5732
5731
5732
5733
5734
5735
5736
5737

PALL12

7652
5736
5735
6114
6336
1220
5749
6252
6220
6241
2476

vi3s

ASMB21,
ASM2AL,
ASM231,
ASMP4],
ASM26],
ASM271,
ASMA9T,
ANCHK

23=SEP®69 11128 PAGE 7TRey

SNA CLA /1S AFS ABSOLUTE
JMP 1 ASMZ91 /YES
JMP | ASM27Y /NO
ASMES

ASMB2A

PPARY

ASMEYL

ASMB6

ASMB?7

ASMD9

ANUMCK



/SABR,815

4572
4573
4574
4575
4576
4577
4578
4579
4580
4581
4582
4583
4584
4585
4536
4587
4588
4589
4599
4591
4592
4593
4504
4595
4596
4597
4598
4599
4620
4621
4672
4623
4624
4625
46268
4627

5740
5741
5742
5743
5744

5745 -

5746
5747
57582
5754
5752
5753
5754
5755
5756
5757
5768
5761
5762
5763
5764
5765
5766
5767
5770
5774
5772
5773
5774
5778
5776
5777

PALLE

1140
3123
4456
4436
2323
¢aeo
1272
7650
5360
1273
72434
1147
7658
5362
7240
3447
1146
3872
1147
3073
1147
3374
10872
3375
2065
5772
5650
6620
roeo
eeee
4262
4955

vi3s

/
/
/
ASMEYL,
ASMER,

ASMELX,
ASMD1,

23«SEP=69

11128

PAGE 73

END OF LINE NECESSITIES

TAD
0Ca
JMS

1

JMS 1

TEML
?
TAD
SNA
JMP
TAD
clA
TAD
SNA
JMP
CLA
0CA
TAD
DCA
TAD
DCA
TAD
DCa
TAD
DCA
182
JMP

CLA

CLA
CMA

!

ASM2IX, ASMD2sy
GETEAP, GETBAS

BNKSAV,
SKPSAV,
oPlsuB,
081suB,

@
a
JMS
JMS

opP
TEMY
WRITEP
OUTBIN

LSTSKP
Le12
LSTBNK
BANK
o3

BANK
CURSKP
LSTSKP
BANK
LSTBNK
BANK
BNKSAY
LSTSKP
SKPSAV
1Lc
ASM21X

or!s
0B1S

/1S LASY INSTRUCTION A SKIP INSTRUCTION
/NO

/¢CURRENT BANK

/ARE THEY THE SAME
/YES

/NO o4, SEY BANK UNKNOWN

/PLACE CUR SKiP INDICATOR

/AS LAST SKIP INDICATOR

/PLACE CURRENT BANK

/1N LAST BANK INDICATOR o
/SAVE FOR PROTECTION DURING LISTING

/INCREMENT 1LC
/NO +s, SET UP FOR CURRENY INSTRUCTION



/S48 ,815

4678
469
a6y
4611
4512
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4632
4631
4632
4633
4634
4635
4636
4637
4638
4639
46492
4643
4642
4643
4644
4645
4646
4647
4648
4649
4652
4651
4652
4653
4654
4655
4656
4657
4658
46%9
4660
4661
4662

6025
[Y-F4)
6g2?7

6010
6211
6212
6213

6014
6215

6016
6017
6820
6021
60822
6023
6024
6025
6026
6227
63382
6231
6232
6233
6234
6035
6236
6237
6040
6044
6042
6043

FALLY
0002

355¢
1628
3145
7249
5218

5777
1625
3145

©i45
3147
1972
7653
5223

5615
3372

4456
4436
2123
7000
2065
4456
4436
2145
voes
2065

- 4653

2065
1149
1256
5635
57431
1201
(157
7640
5201
1001
2160

v13s 23~SEPmAY 11123 EAGE 72
$RIAT
/
/
/ INATRECT QU MY ARGUSENT
/
TYMSUB
ASM12, TAD T ,et
3C4 TEMRS
CLA CMA © /SET BAVK UNKNOWN
JMP ASME3 /EXIT FCR SKIP CHECK
/
/ OFF BANK INDIRECT (INDIRECT COMMON)
/ .
DBISUB
ASMil, TAD 1 =1
DCA TEMPG
/
TEMP6REXP
ASME3, DCA RANK /SET C(AC) IV BANK
TAD LSTSKP /WAS LAST 4 SKIP?
SNA CLA :
JMP ASME4 /NO

//FOLLOWING 6 LINES ~AVE BEEN
//MOVED TO 66¢¥ TO MAKE ROGM FOR V@3

JMP 1 41

ASMEXT
/7 NEL ouTSKP /YES, OUTPUT SKkP
{/ TAD 1LC /GET PG.LOC,PTR,
1/ TAD K4 /ed
1/ AND K177
1/ TAD K52224 /0UTPUT UMP ,+4¢
/7 nCA TEM] .

REEASM, JMS | ARITEP
JMS 1 OUTBIN

TEMY

2

152 ILC /INCREMENY PGJLOC,PTR,
ASME4, UMS | WRITEP

JMS | OUTBIN /0UTPUT UMS 10

TEMPE /0815UB,0PISUB, OR DUMSUB

2

182 ILC

JMS 1 ASM1YB /PPARSS

152 1Lc

TAD aP

TAD K4e7?

JMP 1 ASME2P
ASME2P, ASMEZ

ASM22A, TAD USE /AFS MST USE WORD
AND K22 /1S AFS A DUMMY ARGUMENT
SZa CLA
JMP ASM1Z /YES
TAD USE /AFS MST USE WORD

AND K40 /1S AFS OFF BANK (CCMMON)



/SABR,815

4663

4664
4665
4666
4667
45868
4569
4672
4671
4672
4673
4674
4675
4676
4877
4678
4679
4680
4681
4682
4683
46R4
4685
4686
4687
46R8
4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4720
4721
4722
4723
4724
4725
4726
4727
4728

6744
6¢45
6446
6247
62%@
6351
6252
6253
80154
6755
6156
6257
62608
6261
6062
6263
6r64
6265
6066
6267
6279
6e74
6272
6273
6774
6273
6076
6277
612@
6121
6122
6123
6104
6125
6126
8427
6112
6111
6112
6113
6114
6115
6116
6117
6122

PAL1Y

7642
5226
1¢21
¢é3y
7652
5654
5655
1253
6272
6313
2407
7242
1147
7658
5324
1472
78640
5274
4456
4436
5662
7205
2265
532
4456
4436
5525
ceoe
2065
4437
1123
3147
1154
3271
1320
327¢
1346
3276
7203
3123
1145
5747
552%
5740
5662

Vi35

ASM148,
ASv121,
ASM13I,
K427,
ASMES,

ASME?,

ASMY4,
ASMX5,

ASMX6,

ASMES,

ASMESB,

COFsKI,
ASMELI,
KCOFA,

23eSEPm69

SZA CLA

JMP ASM11
TAD USE
AND K3y
SNA CLA

JMP 1 ASM121
JMP 1 aSM131
PPAR3S

ASML2

ASML3

e427

CLA CMA

TAD BANK
SNA CLA

JMP ASME6#2
TAD LSTSKP
SZA CLa

JMP o7
JMS ] WRITEP
JMS 1 oUTHIN
KCOFee

5

1§82 1LC
JMP ASMES
JMS 1 WRITEP
JMS 1 OUTBIN
CDFSKP

2

152 ILC
JMS 1 OUTSKP
TAD TEMY
DCA BANK
TAD K5

DCA ASMX5
TAD ‘KCDFA
OCaA ASMX4
TAD COFSKI
DCA ASMXS
1AC

ncaA TEM7
TAD TEMPS
JMP 1 ASMEL]
COFSKP

ASMEL

KCOFE?

11428

FAGE 72e1

/YES
/AFS MST USE wORD
/1S AFS ABSOLUTE

/YES
/50



/SAR? 815 FAL1I2 Vi35 23+SEPes9 11128  PAGE 73

4729 /

4712 / SYMBOL TABLE YYPEOUT FLAG TYPEOUT ROUTIANE
4711

4712 /CALL SENI TAD USE /GET YYPE BITS
4713 / RTL .
4714 / RYL

4715 / JMS SYFY

4716 / RETURN

4717 /USED ONLY BY PRSYM

4718 /

4719 6121 vioo STFT, [/

4722 6122 2316 AND K3 /MASK OUT TYYPE B1T?S
4724 6123 7450 SNA

4722 6124 5347 JMP STFYJ /ABSOLUTE SYM,
4723 6125 1172 TAD M3 /CK FOR NEW OPDEF
4724 6126 7450 SNA

4725 6127 5345 JMP STFY2 /YES

4726 6132 7201 1AC

4727 6131 74%@ SNA

4728 6132 5372 JMP SYFTS JEXTERNAL

4729 6133 7630 SEZL CLA

4732 6134 5341 JMP STFTY /DEFINED

473y 6135 1367 TAD k2516 /UMUNT .

4732 6136 4423 JMS 1 CYYPE

4733 6137 1372 TAD K406 /"DFY

4734 6142 4423 SYFYZ, JMS I CTYPE /TYPE FLAG

4735 6141 7202 STFTY, CLA /WE MUST HAVE A CLEAR AC
4736 6142 5721 JMP 1 STFT /RETURN

4737 6143 2560 K2562, 2560

4738 6144 1729 K722, 1720

4739 .

474¢ 6145 1344 STF12, TAD K1720 /TYPE "OP"

4744 6146 5349 JMP STFT2

4742 6147 102031 STFT3, TAD USE

4743 6158 7160 AND K4O

4744 6151 7640 SZA CLA

4745 6152 5357 JMP STFT4 /COMMON

4746 6153 1363 YAD k@322 /"Ag"

4747 6154 4423 JMS | CTYPE

4748 6155 1365 TAD k2320 VAL

4749 6156 5342 JMP STFY2

4752 6157 1364 STFY4, TAD Ke317 /"co"

4751 6168 4423 JMS ] CTYPE

4752 6161 1366 TAD K1522 AL

4753 6162 5340 JMP STFT™

4754

4755 6163 122 k2132, 102
4756 6164 ¢317 Ke317, 347
4757 6165 2329 k2322, 2300
4758 6166 1580 KiSae, 1528
4759 6167 2516 K2516, 2516

4762 6172 426 KP426, 406
47461 6171 530 K532, 532
4762 7247 K24p#3SL1TAB

4743



/SABR, 815

4764
4765
4766
4767

6172
6173
6174
6175

FALLC

1371
4423
19047
5340

v13s
SYFY5,

23»SEP=69

TAD K@53¢
JMS 1 CTYPE
TAD K242@
JMP STFYOQ

11128

PAGE 73ei
/"[x"



/54BR 815

4768
4769
4772 -
477% -
4772
4773
4774
4775
4776
4777
4778
4779
478¢
4784
4782
4783
4784
4785
4786
4787
4788
4789
479¢
4751
4792
4793
4794
4795
4796
4797
4798
4799
4800
4823
48p2
48e3
4804
4805
48¢6
4807
4808
4829
4840
4811
4812
4843
4814
4845
4816
4817
4818
4819
4820
4821
4822

62722

624
6222
6223
6274
62.5
6276
6227
6210
6214
6212

6213
6214
6215
6216
6217
6228
6221
6222
6223
6224
6225
6226
6227
6232

6231
6232
6233
6234
6235
6236
6237
6240

6241
6242
6243
6244
6245
6246
6247
6250
6251

FALLZ
€220

445
5222
1514
7722
5228
1140
1271
7640
5213
7281
3147

4333
1002
2163
1164
5660
1521
3151
4333
7126
1014
5234
4333
1002
74102

1524
3154
v2ey
3150
4670
1045
3145
5654

4333
1022
2166
7640
5226
4333
1822
5660
6457

v13s 23=SEPw6Q

8k22,
/

/ LOCAL

7

ASMAT,  JMS
JMP
TAD
SMA
JMP
TAD
TAD
SZA
JMP
CLA
DCA

JMS
TAD
AND
TAD
JMP
ASMATA, TAD
0CA
JMS
cLL
TAD
JMP
ASMA9B, JMS
TAD
SKP

/

/

/ NON

/

ASMASC, TAD
DCA
CLA

nCA
JMS

TAD

DCA
JMP

NN\

SMR9.s UMS
TAD
AND
SZA
JMP
JMS
TAD
JMP

cLa
1AC

RTL

SPESTAR
ASMTA
PSTCFR

ASMTA
AL
“24424

3
FANK

MNSCHK
VAL
K177
K262
ASE214
PTSPR
S1
NSCHiK

x2
ASMISCe]
NSCHK
VAL

11124 PAGE 74

TIRECY REFERAYCE

/1S AFS 0N PST
/NS .., ROUTINE PLACES T TWERE
/PST C2NE WORD
/18 SYMRQL ON PAGE
/9
/0P CODE
/1S 1T A gMs

C/NO, LG EXIT

/YES, .. SET BANK TO CURRENTY

/AFS MSTY VALUE

/SAVE PAGE ADCRESS

/40D PAGE B1IY

/

/ACTUAL SYMBOL

/70 2 WORD LITERAL TABLE SEARCK LBCATIOM

/RELCCATABLE SEARCH

/DIRECT NOMePAGE @ ABSOLUTE

PAGE ZERO CONSTANT ADDRESS

!
1AC
1

CLA

)

ASO2I1, ASMES
/

PTSPR
s1

1
SERALY
K422
TEMP6
ASED11

NSCHK
VAL
K620

ASME9B
NSCHK
VAL
ASPQ14

/ACTUAL BINARY CONSTANT
/70 2 WGORD LITERAL TABLE SEARCHW LOCATIOM

/ABSOLUTE SEARCH
/GET A PAGE ADDRESS
/ADD INDIRECY BIT

/EXIT FCR SKIP CHECK

DIRECT ABSOLUTE OR EXTERNAL

/ABSOLUTE SYMBOL VALUE
/18 SYMEOL ON PAGE ZERO

/NQ

/ADD IN PAGE ZERO ADDRESS
/



/SABR,B15

4823
4824
4825
- 4826
4827
4828
4829
4832
4831
4832
4833
4834
4835
4836
4837
4838
4839
4840
4841
4842
4843
4844
4845
4846
4847
4848
4849
4850
4859
4852
4853
4854
485%
4856
4857
4858
48%9
4860
4861
4862
4863
4884
4865
4866
4867
4868
4869
4878
4871
4872
4873
4874
4875
4876
4877

6252
6253
6254
6255
6256
6257
6262
6261
6262
6263
6264
6265
8266
6267
6270
6271

6272
6273
6274
6275

6276
6277
6320
6321
6332

6303
6304
6325
6306
6327
6310
6311
6312

6313
6314
6315
6318
6317
6320
8321
6322

PALLY

1521
3151
7204
3150
4670
5660
5749
2000
4456
4436
3657
2000
2065
5661
3443
42002

1202
2166
7640
5324

4333
1822
1045
3145
5681

5776
1793
3145
1147
5740
6040
5376
5377

4459
5327
1514
7722
5327
4333
1282
2163

vi3s

ASMAS,

ASEQ14,
OUTSK,

SERALT,
M249224,
7 '
/

/
ASM12,

NN

ASM12E,

/
/
/

ASM12F,

AS0213,
K85376,
K5377,
/

/

/
ASM13,

23sSEPw69
LITERAL FOR AN ADDRESS FIELD SYMBOL

TAD I
DCa
CLA [AC
DCcA
JMS 1
JMP 1
ASMEL
a

JMs 1
JMS 1
K7440

G -
182 ILC
JMP 1
SRALY
wdp0e

INDIRECY ABSOLUTE

TAD
AND
SZA CLA
JMP

PTSPR
Si

§2

SERALT
ASO214

WRITEP
OUTBIN

ouTsSK

VAL
7630

ASM12F

PAGE 741

/ACTUAL LITERAL
/T0 2 WORD LITERAL TABLE SEARGH LOCATIOM

7ABSOLUTE SEARCH

/GET A PAGE ADDRESS
ZEXIT FOR SKIP CHECK

/AFS MST USE wORD
/1S 1T ON PAGE ZERO

/NQ

INDIRECT PAGE ZERO ABSOLUTE SYMBOL

JMS
TAD
TAD
DCA
JMP 1

NSCHK
VAL
K402
TEMP6
ASOQ1Y

/SAVE PAGE ZERQ ADDRESS
/ADD INDIRECY BIT

INDIRECT NON PAGE ZERO ABSOLUTE SYMBOL

oP1SUB
TAD 1
DCA
TAD
JMP 1
ASMES
5376
5377

1)
TEMP6

BANK

ASCR13

/EXIT FOR SKIP CHECK

LOCAL INDIRECTY REFERANCE

JMS 1
JMp

T4D 1
SMA CLA
JMP
JMS

TAD
AND

SPSTAB
ASM14
PSTCPR

ASM14
NSCHK
VAL
K177

/1S AFS ON PST

/KO wu. MUST BE OFF PAGE
/YES ... PST CODE WORD
/15 AFS ON PAGE

/NO

/AFS VALUE FROM MST
/SAVE PAGE DISPLACEMENT



/SABR, 815

4878
4879
4880
48831
48R2
4883
4884
4885
4886
4887
4888
4889
4390
4891
4892
48903
4894
48%8
4896

6323
6324
6325

6326
6327
6332
6331
6332
6333
6334
6335
6336
6337
6342

PALL2

1027
3145
5654

5776
1726
3445
7201
5710
ceee
1547
7043
7640
7004
5733

V135  23aSEP=69 11128  PAGE 742

TAD K6Ld /ADD PAGE AND INDIRECY 817
DCA TEMPS /SAVE
JMP 1 ASROI] /G0 OUTPUT INSTRUCTION
/
/ OFF PAGE INDIRECY
/
oPISUB
ASM14, TAD I ol
[s]of ) TEMPG
CLA 1AC /SET BANK YO CURRENT
: JMP 1 ASP213 ZEXIT FOR SKIP CHECK
NSCHK, @
TAD | PYCPR
AND K2000
SZA CLA v
1AC /717S A #

JMP 1 NSCHK



/54BR, 815

4897
4898
4899
4920
4921
4922
4923
4924
4975
496
4977
4928
4929
4910
4911
4912
4913
4914
4915
4916
4917
4918
4919
4920
4921
4922
4923
4924
4925
4926
4927
4928
4929
4930
4931
4932
4933
4934
4935

6341
6342
6343
6344
6345
6346
6347
6350
6351
6352
6353

- 6354

6355
6356
6357
6362
6381
6362
6363
6364
6365
6366
6367
6370

6371

6372
6373
6374
6375
6376
6377

PALLl@

4427
5357
5346
7008
5357
1061
1367
7642
5575
2040
4427
7000
7410
7440
5575
1081
7245
7642
3152
4446
1150
7041
3374
5434

7ove

4446
7001
7440
4446
3102
5434

V135 23wSEPws9
/"1F" « CONDITIONAL ASSEMBLY PSUEDO=OP

PIF,  JMS I
JMP
JMP
NOP
JMP
TAD
TAD
§24 CLA
1ERROR
152
NS 1
NOP
SKP
SKP
PIFERR, IERROR
TAD
AND
SZA CLA
DCA
NS 1
TAD
Cla
DCA
JMP 1

IFCTR, @

GETSYM
PIFERR
3

PIFERR
CHR
M254

xe
GETSYM

uSE
K422

S2
SK1PL
se

{FCTR
NULLP

/LAP & EAP PSUEDOORS

PLAP, JMS 1
1AC
SKP

PEAP, JMS |
0Ca
JMP 1

SKIPL

SKIPL
APMSW
NULLP

PAGE 75

/NOQTHING THERE
78YM
/CON

/L1t
/CK FOR COMMA

/NOY A COMMA

/PREVENT FLAGGING COMMA

/YES, SEY CTR T0 SKIP N LINES

/1 WANT A NUMBER

/18 SYMBOL DEFINED?

/YES,. CONTINUE NORMAL ASSMBLY
/GET THE NUM,

/LEAVE AUTOPAGING MODE

/ENTER AUTO=PAGING MODE



/SABR, 615

4936
4937
4938
4939
4949
4944
4942
4943
4944
4948
4946
4947
4948
4949
4950
4951
4952
4953
4954
49585

6400
6421
6412
6423
6404
645
6416
6417
6410
6411
6412
6413
6414
6445
6416
6417
6420
6421
6422
6423

PALLE

1431
2324
1118
2708
1716
cAeg
1214
7742
7€23
2485
»5¢4
ne2e
2516

2310

7780
e822
¢581
¢405
2277
7000

v1$e
LISTON,

H1SP,

RDER,

23~SEP-¢9 1112% PAGE 76

1411
2324
1116
A7a2
1716
Y.V
1911
712
7923
2405
7804
0p22
2516
7319
7702
2022
2501
724@5
2277
2048
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4956 / PART OF MAIN PROGRAM

4957 / RECOUNT ROUTINE

4958 /FOLLOWING CODE CLEANS UP PST CODES SEFORE RECOUNTING
4959 6424 7241 CLNPST, CIA

49686 6425 3256 DEA 10INIT /SET COUNTER
4961 6426 1173 TAD PSTRSE

4962 6427 7001 1AC

4963 6432 3114 DCA PSTCPR /CODE POINTER
4964 6431 1514 TAD | PSTCPR /L.00P

4965 6432 0242 AND K4833K /KILL OBAC DUE TO THIS S¥w,
4966 6433 3514 0CA 1 PSTEPR

4967 6434 2144 1S PSTCPR /MOVE PTR

4968 6435 2314 152 PSTCPR

4969 6436 2256 1Sz 10INIT

4978 6437 5233 JMP w6 /NOT DONE

4971 6442 5641 JMP 1 el

4972 6441 0447 RECREY '

4973 6442 4003 K4BB3K, 4003

4974 /

4975 / o o

49;5 /COMMON EXIT FOR DATA«GENERATING PSUEDOOPS

4977 /

4978 6443 1137  POPEX, TAD LFS /CK FOR TAG

4979 6444 7652 SNA CLA

4988 6445 5433 J¥P 1 DCILL /NO TAG

4981 6446 7240 cMA /DECREMENT PYSZE
4982 6447 1122 TAD PYSZE

4983 6450 3122 : DCA PISZE

4984 6451 4444 JMS 1 RECTI /YES RECOUNT TWE PAGE
4985 6452 2122 188 PISZE /RESTORE PTSZE
4986 6483 4655 JMS 1 1SEPTX /RESTORE PT PTRS

4987 6454 3433

. JwP 1 pCILl /RETURN FOR NEXT LINE
4988 6455 6704 1S2eTX, 1S2PT



/SARR, 815

4989
49992
4991
4992
4993
4994
4995
4996
4997
4998
4999
522
5224
5222
5023
5274
5025
5276
54¢7
5228
52¢9
5812
5211
5312
5213
5214
5015
5016
5017
5218
57219
5020
s5p21
5222
5223
5924
5225
5226
5027
57428
5229
5032
5234
5232
5233
57434
5035
5036
5037
5238
5039
5240 -
5041
5042
5043

6456
6457
64508
6464
6462
6463
6464
6465
6466
6467
6470
6471
6472
6473
6474
6475
6476
6477
6528
6571
6522
6543
6504
6525
6526
6527
6518
6511
6512
6513
6514
6515
6516
6517
6520
65214
6522
6523
6524
6525
6526
6527
6532

6531
6532

PALLY

4423

c0o0
6201
1370
3054
5774
4424
1374
3814
1375
4331
6476
1373
3011
1375
4334
6476
4347
1364
1365
3766
4424
1373
3211
1376
4331
6510
4347
5345
1054
3042
5327
1367
30242
4424
1372
3041
1377
4331
6525
4347
7201
3331
5656

7020
3125

V135

23sSEP=49 11128 PAGE 78

/ROUTINE T2 INITIALIZE 1/0 DEVICES

C2syMS | CTYPE

10INIT, @

VN,
101,

RGO,

10X,

QUERY,

COF
TAD
DCA
JMP
JMS
TAD
DCA
TAD
JMS

TAQ
nNCA
TAD
JMS

JMS
TAD
TAD
DCA
JMS
TAD
nCA
TAD
JMS

JMS
JMP
TAD
DCA
JMP
TAD
DCA
JMS
TAD
DCA
TAD
JMS

JMS
1AC

JMp

]

DCa

oo

1
!

!
!

0CA

/4 3 PUNCM, 2 & TYPE
LSTDEV
oIty

JeounT



/SABR,815

S044
5045
5046
5047
5048
5049
5050
505
5052
5053
5054
5058
5056
5057
5058
5059
5060
5061
5062
5063
5064
5045
5066
5367
5268
5069
5270
5073
5a72
5073
5074
5275
5076
5077
5078
5279
5080
5081
5082
5083

6533
6534
6535
6536
6537
6540
6541
6542
6543
6544
6545
6546
6547
6550
6551
6552
6553
6554
6555
6556
6537
6560
6564
6562

6563
6564
6565
6566
6567
6570

6571
6572
6573
6574
6575
6576
6577

PAL10@

1413
4423
6833
7410
5344
2125
5333
2333
5731
1733
3334
5734
I'LL]
6031
5352
€036
3123
1123
4454
1123
1363
7649
2347
5747
6531
7447
7754
6637
4782
3164
4772
2125
6405
6377
6416
74080
7773
7767
7764

vi3s 23«SEPws? 11128
TAD 1 X4
c2
KSF
SKP
JHP (o5
1S§2 JCOOUNT
Jup 108
182 QUERY
Jup QUERY
TAD I QUERY
DCA QUERY
JMR 1 QUERY

KSR, ]
KSF
JMP o=l
KR8
0CA TEMY
TAD TEML
JMS 1 TYPE
TAD TEMY
TAD M334
S2A CLA
152 KSR
JMP 1 KSR

LSTDEVRQUERY

M331, 334

JHSR, HSReASR

JASR, ASR

INDEVP, INDEV

JL63, L63

JL64, L6¢

JCOUNTBTEMI

JHISP, HISPwl

JLIST) LISYONsy

JRDER, RDER=l

VERS!, VERNUM

M5, 1 1]

M1l, LTE !

M17, .17

PAGE 78e4

/708"YES"
/NOT "YES®



/$48%,815
5d44
5285
5296
287
5738
5349
5390
5291
5292
5293
5294
5295
5896
5297
5298
5299
5120
5124
5122
5423
5124
5175
5126
5127
5128
5129
5118
5114
5112
5113
5114
5115
5146
5147
5118
5119
5128
5121
5422
5123
5124
5425
51268
5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138

6677
661
6672
6673
6624
6625

6676
667

6612
6611
6612
6613
6614
6615
6616
6617

6622

6621
6622
6623
6624
6625
6626
6627
6630
6631
6632
6633
6634
6635
6636

6637
6648
6641
6642
6643
6644
6645
6646
6647
6652
6653
6652

FALLY
[ Y4

CAR2
1626
147
1627
3272
56042

5774
5775

2000
3255
6214
6014
5217
6812
5610
3237
2255
5213
1813
1257
7640
5233
6201
5630
2704
3443
1843
1261
7642
5234
5660

vege
1254
3256
3255
6034
5247
6036
5637
2253
5243
2256
5242

Vi35

LT
/7

23~SEP=6S

PAGE 79

//2ART AF sAIN PRQGRAM MOVED FOR Va3

/7

/ROTINE TQ RESTNRE HAnK AND LSTSKP FQR PASS2
ZALLL NOT FIT INTD aSMu2 WHERE 1T BELOAGS

GETRAS, 2

TAD
nCA
TAD
DCA
JMP

!
!

!

BNKSAP, BNKSAV
SKPSAP, SKPSAV

/INPUT ROUTINES

HSR,

HSR1,

HSR2,

REXIT,

ASR,

ASRY,

ASR2,

2
nca
RFC
RSF
JMP
RRB
JMP
DCA
152
JMP
TAD
TAD
SZA
JMP
cor
JMP
ERRE
DCA
TAD
TAD
SZA
JMP
JMP

2

TAD
oca
nCA
KSF
JMP
KRB
JMP
152
JMP
152
JMP

CLA

1)
!

!

CLA
1

HAKSAP
RANK

SKPSAP
LSTSKP
GET3AS

TEMLQ

HSR2

HSR
ASR
TEMLY
HSR1
X3
RUFBEG

1)
ol

X3
X3
BUFEN

,=é
RG3P

M5¢
TEM1L
TEM12

ASR2

ASR
TEMLD
ASR1
TEM11
ASRiey

/CLR TIMER

/WASTE SOME TIME

/CK TIMER

/KEEP TRY.ING

/CK FOR EMPTY BUFFER
/N0y WE HAVE A PARTIAL BUFFER

/YES TAPE HAS ENDED WITH NO END STATMT

/FILL END OF BUFFER XITH 'S

/NOW RET, FOR PROCESSING



/SABR,815

5139
5140
51414
5142
5143
5144
5145
5146
5147

6643

6654
6655
6656
6637
6660
6661

PALLZ
5222

7735
20de
¢229
6721
4677
6133

Vi35

52,
TEM13,
TEM11,
RIJFREG,
RG3IP,
BUFEN,

23aSEP=69
JMP REXIT

o543

@

¢

1=DATA
RG3

1= INBUF

11128

PAGE 79m1



/SARR, B15

5148
5149
5159
5151
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161
5162
5163
5164
5165
5166
5167
5168
5169
517@
5174
5172
5173
5474
5175
5176
5177
5178
5179
5162
5131
5182
5183
5184
5185
5186
5187
5188
5189
5192
5191
5192
5193
5194
5195
5196
5137
5178
5199
5270
5271
5242

6662
6643
6664
66465
6666
6667
6672
6671
6672
6673
6674
6675
6676
6677
6710

6771
6742
673
6774
6745
6776
6777

6712
6711
6712
6743
6714
6715
6716
6717
6722
6721
6722
6723
6724

6725
6726
6727
67302

FALLY

4427
7412
5267
7228
5575
4446
4451
7209
1204
w320
1277
3021
5434
2229
4233

voep
2117
2147
2l2y
2124
2120
5724

1122
76509
1214
1166
1159
7742
5575
1152
7452
5723
5724
2435
261¢

1121
7659
5736
1521

V135 23-SEPw69 11128 PAGE 827

/
/ ENTRY PSEUDO OFERATION
/
PENTRY, JMS 1 GETSYM /GET NEXT INPUT ITEM
SKP /NOTHING THERE
JMP 3 /SYMBOL
NOP /CONSTANT
1ERROR /LITERAL
JMS ] SK1PL
JMS ] SRESTY /PLACE SYMBOL ON EXTERNAL SYMBOI TABLE
CLA
TAD USE /AFS MST USE WORD
AND K403 /SAVE SYMBOL LENGYH (8 DEF, BIT FOR PASS 2)
TAD K2222 /ADD IN PROPER BIYS
neCa USE /FOR NEW MST USE WORD
JMP 1 KULLP /EXIT FOR NEXY LINE
K222, 2220
K4e3, 403
/
/
/
/INCREMENT PAGE TABLE POINTERS
/
1S2pY, 2
152 PTCPR /INCREMENT PAGE TABLE CODE POINYER BY 2
182 PTCPR )
182 PTSPR /INCREMENT PAGE TABLE SYMBOL POINTER BY 2
182 PTSPR
ISz PTOPR /INCREMENT PT OP CODE POINTER
JMP 1 1S2PY
/ .
/CK CONSTANT FOR BLOCK PSEUDQeOP
/
PBSS4, TAD APMS /AUTOMATIC PAGING?
SNA CLA
TAD K2 /YES, 176 1S MAXIMUM
TAD M202 /NQ, 222 S MAX
TAD se /CHECK CONSTANT
SMA SZA CLA
1ERROR /700 BIG
TAD LY /18 COMSTANT 2%
SNA
JMP 1 pPBSS2y /YES, EQUIVALENCE TAG
JMP 1 P3SS5] /NO, CREATE BLOCK OF THIS SIZE

PBSS2J, PBSS2
PBSS51, PBSS5

/
/PATCH TO DELETE DEFINED BIT In PST FOR & TAG
ZEQUIVALENCED YO A LINE THAT OVERFLOWED THE PAGE

/

EQVFIX, TAD EQVSLY /WAS THERE SUCH A TAG?
SNA CLA
JMP 1 L55cP /NO

TAD I EQVBIY /YES, GEY PST CORE FOR THIS TAG



/SABR,815

5223
5234
5275
5226
5227
5278
5229
5219
5211
5212
5213
5214
5215
5216
5217
5218
5219
5220
5221
8222
5223
5224
5225
5226
5227
5228
5229
5230
5231
5232
5233
5234
5235
5236
5237
5238
5239
5242
5241
5242
5243
5244
5245
5246
5247
5248
5249
5252
5251
5252
5253
5254

6731
6732
6733
6734
6735
6736

6737
6740
6741
6742
6743
6744
6745

6746
6747
6752
6751
6752

6753

6754
6755
67568
6787
6762
6764
6762
6763
6764
6765
6766
6767
6770
6771
6772
6773
6774
6775

PALL?

1243
3524
1164
3ies
5736
7425

ool
1201
2033
1052
7650
2837
5737

220
1775
7748
5354
2427
5746
2775
74008
1063
74580
5371
1373
7450
£371
1374
7650
5374
4426
5357
8772
v751
7521
7764
6371

PAGE 80wi
/CANCEL DEFINED BIY

/SET EQUIVALENCE BIT FOR NEXT LINE
/WHEN NEXT PAGE GETS GOING
/RETURN Y0 ASSEMBLE THE PAGE WE MAVE

IF USER SyMBOL

Vi35  23mSEPe69 11128
TAD Kacae
DCA I EQVBIT
A0 K22d
DCA EQVBIT
JMP 1 L55¢cpP
L5%CP, L5SC
/
/CK FOR TYPE OF SYMBOL
/CALL SEQ! JMS WHATYP
/ RET,
/ RET, IF OP SYMBOL
/
WHATYP, @
TAD USE
AND K36o0
TAD 3008
SNA CLA
152 WHATYP
JMP 1 WHATYR
/

/EXECUTE 1S2Z GTSYM (MOVE RETURN POINTER) ONLY IF IFCTR ,GE, @
/O0THERWISE MOVE LINE PTR TO NEXY SLASH, SEMI=COLON OR CAR,RET,
/8 1SZ IFCTR & TREAT AS A NULL LINE,

/

CKIF, 2

TAD |

SPA CLA

JMP

182 !

JMP I

1S 1
NOP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNaA
JMP
JMS ]
JMP
JMP 1

CKIF2,

CcLA

CKIF3,

M257,
Mia,
IFCT,

0257
=id
IFCTR

1rcr

o3
GETSYM
CKIF
1FCY

CHR

CKIF3
M257

CKIF3
MLd

CKIF3
GETCHR
CKIF2
ool
1TML5

IYES)

/18 CONDITIONAL NONeASM IN zirtctr

DO NOT ASMBL LINE
/NO, MOVE RETRN PTR & CONT, AS USUAL

/COUNT IGNORED LINE
/MOVE LINE PTR TO END OF LINE
/FOUND A CR )

/SLASH

/SEM1=COLON
/TRY NEXT



LALLS
w776

7176

v

®

138 23«8EPmAY

A775%

11125 ‘AGE €1

R

/PAGE SY=R0[ TARLE (22¢ w0ORDS)

/mTO5LE 40RD ENTRIES

/RERYILY FAR EACHN CHRE PAGE oF CrDE
ZEVERY SYMIOL DEFINED OR REFFRENCED ON
GIVEN PAGE IS EXTERED

/IYPICAL ENTRY®y

/

/

/SYMBOL IDsADDRESS A2F SYMBOL ENTRY IM MAIN SYM, TAR

w“DiasymBoL 1n
wN2=COCE BITS

/CODEY 31T2=1 |F SY¥4, DEF, Q% CUK, PAGE

/
/
/
/

/

B1T11=1 IF SYM REFERENCED NORMALLY BY A MRL IN THE PG,

2171121 IF SYM, REF'D, WITHW & &

R1YS le9 USED FOR COUNTING AOUNT OF QBACTR

wAICH IS DUE 70 THIS SYMBOL
/SYMBOLS ARE ENTERED 0 PST IN ORDER OF APPEARENCE

IN SOURCE

/NO MORE THAN 64 (DEC) SYMEBQOLS MAY BE REF'D,

/

0N ANY PAGE,

/NOTED THE SIZE OF THIS TABLE SHCULD NOT BE
/INCREASED UNLESS LFS TABLE 1S ALSO INGCREASEN,

7176

/PAGE TABLE (422 WORDS)

/DOUBLE WORD ENTRIES

/ONE ENTRY FOR EACH INSTRUCTICN TO RE ASSEMBLED
/ROOM FOR 1 EXTRA ENTRY TO CAVER PAGE CVERFLOW
/A NEW TABLE FOR EACM PAGE OF CODE

/TYPICAL ENTRY} WDL3COTDE BITS

wD2=SYFBOL WCRD

/
/

NN NNNNNNNNSNNNNNN

CODEV BIYisl
BIT28d
BIT3=d
BlT4sl
B1T5s}
BlY6EY
BlY72y
B1v8sl
BIT931

IF
IF
1F
152
1F
1fF
IF
IF
1F

¥ REF

COF Y0 CUR BANK

INDIRECY )

BLOCK 2 (FCR EQUIVALENCED TAGS)
SPECIAL CALL CONST

SKIP INST,

AFS 1S CONMSTY

PARAMETER

OPR CR 10T INST,

BIT1021 IF AFS IS LITERAL
BITL1%1 [F LFS OCCURS
BIT4 UNUSED

THE SYMBOL WORD=@ IF CODE BIT9a1

sTWE ACTUAL COMAST OR LITERAL IF B17S2,5,7 QR 12=1
sTHE SYMBOL 1D (MST ENTRY ADDR,) FOR AN ADDR, PARAMETER

OR FOR THE AFS OF AN MRI
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5323 /TH1S ROUTINE IS INCLUCED FOR DEBUGGING PURPASES ONLY
5324 /IMPLEMENY WITH

5325 /CPGESeLl, JMP | ,ei

5326 / 7151

5327 /AND SET "DUMP"™ ABOVE WIGHEST LOC OF SYM YTAB EXPECTED TO BE USED
5328 /(DUMP AREA MUSY STAY BETWEEN MSTY AREA AND OCC, TAB)
5329 /7 TH41S ROUTINE FITS INTO TOP OF PSY (USUALLY OK)
5310 7151 7151

5314 7151 1422 TAD PYSZE

5312 7182 6211 COF 49

5313 7453 3775 DCA 1 pume

5314 7154 1074 TAD LYSZE

53153 7185 7106 CLL RTL

$316 7156 7086 RYL

5317 7487 7806 RTL

3318 7162 2375 12 DUMP

5319 7161 1111 TAD PGEESC

5320 7162 3775 DCA | DUMP

5324 7163 1874 TAD OBACTR

8322 7184 2375 152 DUMP

5323 716% 3775 DCA 1 DuMp

5324 7166 1075 TAD OPSCTR

5325 7167 2375 182 DuMP

5326 7178 2775 DCA | OuMp

5327 7174 2375 152 DUMP

3328 7172 8201 cOoF 2@

5329 7173 5774 SN 1ol

5330 7174 2220 CPGES*3

3331 7475 4000 DuMP, 4000



/SA8R 815

5332
5333
5334
5335
5336
5337
5338
5339
5340
5341
5342
5343
5344
5345
5346
5347
5348
5349
5358
5351
5352
5353
5354
5355
5356
5357
5358
5359
53602
5361
5362
5363
5364
5343
5366
5367
5368

7020
7024
7222
7273
7224
7225
7226
7927
7010

7214

7212
7213
7014
7315
7016
7017
7223
7224
70822
7223
7024
7225
7226
7027
7230
70231
7232
7233

PALLE

7020

4424
1212
3014
1214
4613
6476
1216
3615
5611
6463
7246
6531
7763
6462
7008
2004
2855
7040
2304
7222
4204
7503
55602
7355

" 2162

2462
5563
66408

V135 . 23eSEP=69 11128 PAGF 83

/

/TYPE VERSION NUMBER
/{THIS IS ONCE ONLY CODE)
/(OVERWRITTEN BY P45,Ty)

/

7220

/

VERNUM, JMS 1 CRLF
TAD . JVERS
DCA X1
TAD M26
JMS ] MTYPE
RGO
TAD K788ex
DCA | VNOP
JMP 1 vl
10!

JVERS: VERSNe=}
MTYPE, OQUERY
"265 .15
VNOP, VN
K7200X%, NOP

VERSN, 2004 /PDPw8 SABR DEC»B8wA2C2ev#

2055
7040
2301
naz2
4apos
2503
5568
7055
2162
n462

5561 /= VERSION # (4ST DIGIT)

6640 /2ND DIGIT
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5369

5370

5374

5372 /SABR BANK 3 SECTION
5373

5374 /TABLES

5375



/SABR 815

raae
8 Ul
1222
340
z4de
520
v600
2720

igae
1100

1209
132¢
1429
1520

1620
1708

2000
2100

2208
2300
2409
2%00

2620
27020

3000
3100

32208
3322

3402
3500

3600
3708

FALLE

71131111
11111111

111311111
11111112

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111141
11111111

11111111
11141111

11131111
11111412

11111111
11111111

111311113
11111111

11113111
11414111

11111111
11111111

11111111
11121111

11111111
11131111

11111111
11111111

vi3s

11411111
11111111

11111111
11111111

111111114
11111111

11111111
11111111

11111114
11111141

111111114
11111111

11111141
11111111

11111111
11111141

11111144
11111141

11111111
11111111

11111114
1111111

11111143
11111111

11111111
11111141

11111111
11111111

11111111
11111111

11111111
113111111

23=SEP=69

11111111

11111111

11111111
11111111

11111111
1111111

113111111
11111111

11111111
111111114

11111118
11111111

11111111
11111113

11111111
11111111

11111111
11111114

11311111
11111112

111111411
11111113

1111111
11111111

11111111
11111111

11111111
11111111

11111113
11111111

11111111
11111111

11128

11111111
11311111

11111111
11111111

11111111
11111114

11111113
11111114

11111111

11311111

11111111
11111111

11111111
11111111

11111114
11111114

11111111
1111111

11111111
11111111

11111111
11111111

11114111
11111114

11111111
11111111

11111114
11111111

11111111
11111111

11111114
11111111

FAGE B4mi

11111111
11111111

11111111
11111111

11111111
11114111

11111111
11111111

11111111
11111113

11111111
11111113

11111111
11111111

11111113
11114111

11111111
11111111

11111111
11111111

11111111
11111114

11114111
11111112

11114111
11111114

11111111
11111111

11111111
11111111

11111111
11111113

11111141
1114114

11111111
111111141

11111111
11111141

11111141
11111111

11111144
11111111

11111111
11111111

11111114
11111441

11111111
11111111

11111111
11114111

11111184
11111111

11111111
1111114

11111111
11111114

11111111
11111114

1111111
11111111

11111141
11111111

11111111
11111111

11111111
11111111

11111111
11111113

11111111
11111111

11111114
11111111

11111114
11111111

11111111
11111114

11111111
11111114

11111111
11111111

11111111
11111111

11111111
11113114

11111111
11111111

111111141
111111114

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11141111

11111114
11111144

11111111
11111179

11111141
1111111

11111114
11111110

11111111
11111111

11111111
11111111

11111111
111111190

11114111
11111112

11111111
11114141

11111111
11111111

11111144
11111110

11111111
11111111

11111141
11111114

11111111
11111111

11111111
11111112
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4022
4120

4200
4300

446D
4580

4600
470¢

S5eee
5120

5200
5329

5400
55898

5648
57¢2

6000
61082

6200
6302

6400
6500

6620
6720

4411

722¢
7308

7420
7520

78600
77002

FALL:

11111111
11111111

11111111
11121111

11111111
11111111

11131111
113111111

11111111
11111111

111131111
11111111

11111111
11131113

11111111
11111111

11111111
11111111

11111111
11131111

11111111
11111111

11131111
11111111

bhpddddd

V135

11111111
11111141

11111111
11111111

11111141
11111111

11111111
11113111

11111111
11111141

11111111
11111141

11111111
11311111

111111141
111131114

111131311
11111111

11111111
11111142

1111111
11111141

11311148
11114

thdddbdd

23eSEP=69

11111411
11113111

11131311
11111111

113111111
11111113

113111118
111311111

11311113
11111111

11111111
11111118

11111111
11111111

11111111
11111111

11111111
11113111

11111111
11111111

11111111
11111113

11141111
11111111

dodddddd

11128

11111111
11111111

11111111
113111111

11111111
1111111

113111111

T113111118

11311111
11311111

11111111
11111141

11111111
11111111

11111111
11111111

11111111
11111111

11111111
1111111

11311111
11111131

1131114
11111111

badbbee

FAGE 84e2

11111111
11111112

111113111
1111111

11111111
11111111

11111111
11111111

11111113
11111113

11118111
11111112

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111113

11141111
11111113

paseesee

11111141
11111111

11111111
11111111

11111111
11111111

11111111
1111111

11111141
11111111

11111111
11111111

11111111
1111113

11111111
111111141

11111111
11111111

11111111
11111111

11111111
11111141

11111184
11111111

(E4444441

11111111
11111111

11111111
11111111

11111111
11111111

11111113
111131111

11111113
{11111

11111111
11111111

11113111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11113111
11111111

11111111
11113111

L §484484]

11111111
11111111

11111111
11111111

11111111
11111111

11111114
11111111

11111111
11111111

11111111
11111122

1111111
111111192

11111111
11111111

11111111
11111100

11111111
11111111

13111111
11114141

11111131
11111100

99ee0¢en



/SABR, 815
5376
5377
5378

- 53879
532¢
5381
5382
5353
5874
5335
5386
5367
5538
5349
5392
5391
5392
5393
5594
5595
5396
5367
5398
5599
54.0
54,1
5422
5423
5424
5445
5416
5477
548
5409
5419
5411
5412
5413
5414
5415
5416
5417
5418
5419
5422
5471
5472
5423
5424
5425

“az0

FALLY
¢eoy

voRe
e

1120

veee

Vi35
FIELD &

.0
EQUTB,

102

23eSEPw6S

2

/BSEEST, 2

#2320

/PTOPTB,

2

11128 PAGE B4e3

/EQUIVALENCE TABLE

/10@ WORDS

/TABLE IS REINITIALIZED BEFQRE EACH PAGE BEGINS
/COLLECTION, [F NO EQUIV, IS LEFT FROM PREVIOUS PAGE
/MULTIPLE WORD ENTRIES

/ONE ENTRY 1S MADE FOR

/EACH LOC, TAG WHJCH HAS

ZEQUIVALENTS

/4ST WORD OF EACH ENTRY

- /CONTAINS NO, OF OTHER WORDS

/IN THE ENTRY

/0THER WORDS ARE SYMBOL [D'S
/(MST ADORESSES) OF SYMBOLS
ZEQUIVALENT TO THE PARTICULAR
/LOCAT]ION TAG

JEXTERNAL SYMBOL YABLE

/4102 WORDS

/SINGLE WORD ENTRIES

/CONS|ISTING OF THE SYMBOL JO (MST ADDRESS)
/EACH EXT, SYM, IS ENTRED IN

/THE TABLE WHEN [T FRST

/0CCURS  IN THE SQURCE AND

/ASSIGNED A LOCAL EXT, NUMBER

/ACCORDING TO ITS PLACE IN THE

/TABLE,

/PAGE OP CODE TABLE

/228 WORDS

/SINGLE wORD ENTRIES

/ONE FOR EACH ENTRY [N PAGE TABLE

ZENTRY=ACTUAL OP CODE FOR

/ALL MR], OPR OR [OT'S

/0R 7 FOR ALL PARAMETERS

/NEW TABLE FOR EACH PAGE OF COUE

/NOTE! THIS TABLE MAY OVERFLOW BY 1 WORD DURING COLLECTION
/OVERFLOW CAUSED BY PUTTING INFO ON TABLE REFQRE CX FOR OVERFL
/NO HARM IF ASSEM, PHASE LIT. TAR FOLLOWS



/SABR,815 PALLQ Vi3S 23eSEP=69 11128 PAGE 85

5426

5427 L4po *40p

5428

5429 /LITBSE, 2 /ASSEMBLY PHASE LITERA| TABLE
5430 /202 WORDS

5434 /00UBLE WORD ENTRIES -

5432 /MUST BE SEPARATE FROM COLL,
5433 /PHASE LIT, TAB, BECAUSE BOTH
5434 /GOING AT ONCE IN PASS 2,

5435 /TH1IS TABLE CONTAINS NOT

5436 Z0NLY LITERALS BUT ALSO

5437 /0FF PAGE POINTERS

5438 /4ST WORD OF ENTRY & § OR 2 OR 6
5439 /4 MEANS LITERAL &

5440 /2ND WORD CONTAINS ACTUAL VALUE
5444 /2 MEANS OPF PAGE SYMBOL PTR
5442 /8 2ND WORD CONTAINS SYMBOL 1D,
5443 /6 MEANS OFF PAGE SYM, PTR

5444 /WHERE SYMBOL REFERENCED BY A ®
5445 /2ND WORD AS FOR 2

5446 /TABLE BUILT ANEW FOR EACH

5447 /PAGE OF CODE,

5448 .

5449

5450 YT 649

5451

5452 /LFSBSE, @ /L0C FIELD SYMBOL TABLE

5453 /7402 WORDS

5454 /SINGLE WORD ENTRIES

5455 /EACHESYMBOL ]D (MST ADDRESS)
5456 _ /0F THE GIVEN LFS

5457 /LFS'S ARE ENTERED IN OROER
5458 /0F THEIR APPEARENCE IN SOURCE
5459 /TABLE REBYILT FOR EACH PAGE OF CODE
5460 /NOTEL THIS TABLE MUST BE AT LEAST AS LONG
5461 ' /AS THE PST TO PREVENT LFS OVERFLOW
5462 ’
5453

5464

5465 7700 720

5466

5467 B720 €082 PEBSE, ¢ /PAGE ESCAPE PUSH DOWN LIST
5468 /42 WORDS

5469 /SINGLE WORD ENTRIES

5470 /EACH ENTRY IS 2,2, OR 4

5471 /BEING THE VALUE OF THE

5472 /PAGE ESCAPE (@,2,0R 4 WORDS)
5473 70F EACH PAGE ASSEMBLED

5474 /THESE NOS, ARE SAVED DURING
5475 /PASS § & USED DURING

5476 /PASS 2



/SAZE, B0

5477
5478
5479
545
9411
5482
5443
5484
5455
5486
5487
5488
5489
549¢
5491
5492
5493
5494
5495
5496
5497
5498
5499
55280
5521
55¢2
5523
5524
55¢5
5506
5527
5528
5509
5510
5511
8512
5513
5514
5915
5516
5547
5518
5519
5520

AT49
w741
/742
2743
744

8745
2746
0747
¥75¢
2751

2752
08753
2754
2755
2756
2757
¢760
£761
2762

2763
2764
2765
8766
8767
0770
2771
2772

2773
8774
2775
8776

PALLY
. 74¢

242
855
v8z4
313
7777

4625
4607
4607
4b14
4b14

255
15’31
242
273
veés7
7249
w21l
'y
7777

7627
¢732
¢722
2751
2751
2610
w61
7751

z722
2742
¢744
¢745

v14%

@740

23eSEP=6y

/SORT L1STS

11128 PAGE 86

/50RT LIST FOR INITlal CHAR, OF LITERAL

SLS,

/BRANCH
L6,

242
255
334
313
=1

LISTS
RLNLS
RLNZ
RLNZ
RLNS
RLNS

/JUDTE

/MINYS

/3

/K

/SORT L IST MUST BE FOLLOwEU 8Y A NEGATIVE

/SORT LIST FOR BEGINNING OF INPUT ITEM

SL.2,
SLé,

SLi,

/BRANCH
8L2,

255
25¢
242
273
257
249
211
7242
=1

/MINUS

/LEFT PARIN

/QUOTE

/SEM]wCOLON

/SLASH

/SPACE

/TAB

/CR

/SQRT LISY MuST BE FOLLOWED BY A NEGATJVE

LIST FOR BEGINMING OF INPUT ITEM

1TM4
1TM8
1TM7
[TMLS
1TML5
1TM2
1TM2
[TML5

/NEGATIVE
/UITERAL

/ALPHA CONSTANT
/NULL ITEM
/NULL ITEM
/1GNORE SPACE
/1GNORE TAB
INULL ITEM

/BRANCH L1IST FOR INITIAL CHAR, OF [ITERL

BLY,

1T™M7
1TM10
1TM11

1TM12

/GET ASCI] VALUE FOR'LITERAL
/SET NEG, Su,

/SET MODE Y0 DECIMAL

/SET MODE TO 0CVAL



/SABR,B1% PALLC Vi35 23aSEP"69 11128 PAGE 87

5521

5522

5523

5524

5525

5526 1¢ei “149¢

5527

5528 /LTBSE, & /COLLECTION PHASE LITERAL TABLE
5529 /128 WORDS

5530 /SINGLE WORD ENTRIES

5531 /CONTAINING ACTUAL VALUES
5532 /TABLE CONTAINS NOT ONLY
5533 /LITERALS BUT ALSO

5534 /POINTERS TQ CONSTANT
5535 /AND ABSOLUTE ADDRESSES,
5536 /TABLE BUILT ANEW FOR

5537 /EACH PAGE OF COQE,
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5518
5529
59490
5541
5542
5543
5544
5545
5546
5547
5548
5549
5552
5551
5552
5953
5554
5555
5556
55%7
5558
5559
5962
5561
5962
5543
5564

11¢0

FALLE

11¢0
¢eee

Vi35 230SEP®69 11128 PAGE 88

/INPUT DATA BUFFER

/546 (OCTAL) WOURDS

/ALL DATA CHARACTERS READ OJRECTLY INTO TH]S BUFFER
/4 CHAR, PER WORD

/THE ACTUAL SJZE OF THE BUFFER IS ARB]TRARY,

®1122
DATA, 0

/LINE BUFFER (73 WOROS)

/CONTAINS ASC]] CHARACTERS) 1 PER WOQRD
/NULLS & RUBOUTS DONT MAKE |7V

/END OF LINE MARKED BY A 0000
/CR,LF FF OON'T GO INTO YHE BUFFER

/BUFFER IS LAID OUT AS FOLLOWSY

*1646
LINBUF, @ /7130(0CTAL) WORDS FOR | INE CHARACTERS
#1756

/L INEND, 2 /% EXTRA WORD YO PREVENY OVERFLOW
. /(GETS THE @ WHEN LINE IS TOO LONG)



/SABR,815
5565
5566
5567
5568
5569
5579
5571
5572
5573
5574
5575
5576
5577
5578
5579
5589
5581
5962

1757
1762
1761
1762
1763
1764
1765
1766
1767
177¢
1774
1772
1773
1774

FALLS

1797
¢a1s
2214
eeg2
r249
ee1y
7777
1657
1657
1676
2207
2211
2202
2202
2211

vi3s

*1757
SL7,

BL1,

BL7,

23=SEPw6Y 11128  PAGE B9

215
214
212
249
211 /SORT LJST MUST BE FOLLOWED BY A NEGAT]IVE

(23

PTEXT  /SPACE
PTEXY  /TAB
TEXERR /0¢R
L728

L72X

L72e2

L72¢2

L72x
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55:3 - /MATN SYMBOL TARLE

59R ¢ )

5545 ‘ faee w270

5546

5537

5528 /B CTRIES ARE CO:PJSED CF THE FOLLOWINGH

5549 / FIRST 4 1 «IRD WEALER COQRE

5557 / TREN THE SY“R0L ITSELF IN PACKED 6BIT ASCI] (1e3 ~ORDS)
5591 / FlnALLY THE 1 #0ORD BINARY Va[UE OF TwE SYMEOL
5942

5593 /THE HEADER CODE IS LAID QUT AS FOLLOWS!S

5594 /(A) FOQR OP CODE SY4BOLSH

559% / 81T081 AFTER THE SYMEOL WAS HEEN PRINTED B8Y PRSYM
5596 / BITS182s8 (THMESE ARE THE SYMBOL YYPE BITS)

5597 / #17321 FOR “EMORY REFERENCE INSTRUCTIONS

5598 / BITS445sTHE M|CRO=GROUP FOR QPR INMSTRUCTIONS (6 FOR MR] AND 10T INSTS,)
5599 / (NOTEL MICRO®GROUP 1S SET T0 ¢ FUR CLA)
5620 / BIT6=1 IF TWE SYMBQL IS A PSUEDO=QP

5621 / BIY7®1 |F THE [nST, IS A SKIP TYPE INnST,

5622 / glresl

56¢3 / Blv9sg .

5624 / BITS1¥811sT4E NUMBER OF PACKED ASCJ]I SYMuOL WORDS ]N THE ENTRY
5625

5626 /(8) FOR OTHER SYMs0L TYPESH

5627 ‘ / R{T8 AS ABGVE

56¢8 / BITS1823% FOQR ABSOLUTE AND COMMON SYMBOLS

5629 / 2l FOR RELOCATABLE SYMBOLS

5610 / =2 FOR EXTERNAL SYMBOLS

5611 / B]T351 AFTER THE SYMBOL HAS BEEN DEFINED

5612 / BIT4sl FOR ENTRY SYMBOLS

5613 / #{T5=1 IF T4E SYMBOL 1S EVER REFERENCED EBY A #
5614 / BITO6EL IF THE SYMBOL IS IN COMMON

5645 / 317781 IF T4 SYMBOL 1S A DUMMY SYMBOL

5616 / BlTSbell AS ABOVE
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5617
5618
5619
5622
5621
5622
5623
5624
5625
5626
5627
5628
5629
5638
5633
5632
5633
5634
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653
5654
5655
5656
5657
5658
5659
5660
5661
5662
5663
5664

2220
222

2pze
2e¢8
2004
28¢5
2026
2ae?
2710
2011
2812
2013
2014
2215
2016
2217
2820
2p21
2022
2m23
2024
2025
2026
2e27
2032
2031
2032
20833
2034
20835
2036
2037
2042
2041
2042
2043
2044
2045
2046
2247
2050
20514
2852
2053
2054
2055
2256

PALLZ

3253
c1e2
2431
15¢2
3628
3¢52
¢ie2
¢728
1466
3412
€316
2400
2200
3053
¢e14
1703
1s6p

Vi35
/MSTR,

23aSEFwsY

3253
7142
2331
1500
PABSYM
3852
2322
2720
PARG
3412
2136
2420
AND @
3853
2214
1723
13020
PBSS
3852
2301
1414
PCALL
3053
¢317
1515
1600
PCOMMN
3112
2311
2409
CclA
3012
2314
e100
CLA
3112
2314
1400
CLL
3112
2315
P120
cMA
3112
2315
1420
CcHML

11128 PAGE 931
/ABSYM
/ARG
/AND

/BLOCK

/CALL

/COMMN

/C1A
/CLA
/CLL
/CMA

/CML
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5665
5666
5667
56468
5669
5670
5671
5672
5673
5674
5675
5676
5677
5678
5679
56508
5684
5682
5683
5654
5685
5686
5667
56R8
5659
5690
5694
5692
5693
5694
5695
5696
5697
5698
5699
5723
5774
5722
57+3
5774
5725
5776
s727
578
5779
5712
5711
5712
5713
5714
5715
5716

2857
2062
22861
2262
2043
2064
224658
2056
2267
2070
2071
2e72
2273
2074
2275
2276
2277
21272
2171
21:.2
213
2174
2175
2146
2127
21192
2111
2112
2113
2114
2115
2116
2117
2129
2121
2122
2123
2124
2125
2126
2127
2132
2131
2132
2133
2134
2135
2136
2137
2147
2141
2142

PALLY Vi35

3853
#7405
2311
1520
4735
3053
7425
1515
3120
5545
3412
~483
2ied
Lo
3252
2501
2020
6375
3852
v516
z4ep
7534
3053
2516
2422
3ie0
6662
3e53
7637
2224
2290
3363
3212
1014
z4e0
7402
3954
11¢6
6341
3253
7320
=107
520
2633
3432
1123
2220
2220
3412
1116
t3ee
282

23eSEPw69 11128  PAGE 92

3053 /DECIM
2425

A314

1500

PDEC

3053 /0UMMY
2425

1515

3i00

POUMMY

3412 /0CA
74233

2120

Deca @

3052 /EAP
2501

28202

PEAP

3252 /END
2516

2400

PEND

3253 JENTRY
2516

2422

3103

PENTRY

3053 /FORTR
7617

2224

2200

PFORT

3212 /HLT
1214

2400

WLY

3051 /1F
1126

PIF

3853 /CPAGE
2320

2197

2520

PIFF

3432 /152
1123

3202

152 ©

3412 /INC (MONeSKIP 1S52)
1116

23ee

15Z ¢
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5747 2143 3412 3142 /1AC
5718 2144 110% 1124

5719 2145 2300 #3020

5720 2146 7001 1AC

8724 2147 3012 3042 /10F
8722 2158 1107 1147

5723 2151 2600 2600

5724 2152 202 tor

5725 2153 30312 3042 /10N
5726 2154 1147 1117

5727 2155 1600 1600

8728 2456 6904 {ON

5729 2157 3442 3442 / JMP
5730 2160 1215 1245

5731 2184 2000 2009

5732 2142 5200 JMp @

5733 2163 3412 3412 /IMS
5734 2164 1215 1215

5735 216% 2300 2300

5736 2166 4020 JMS 8

5737 2167 30412 3242 /XRB
5738 21728 1322 1322

5739 2178 e2e0p 2200

5740 2472 6336 KRB

5744 2173 3032 3832 /KSF
5742 2174 1323 1323

5743 2175 2600 2600

5744 2176 60834 KSF

8745 2177 3252 3052 /LAP
5746 2228 1403 1401

5747 2221 2%@2 2000

5748 2222 6372 PLAP
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5749 223 2112 X112 / .np
5752 22-+4 1617 1617

3751 22.5 26lé 2022

5752 2276 7422 Qe

5753 22.:7 3&S3 2253 /1CTAL
5754 221¢ 1773 1723

3755 2211 24¢d 241

5756 2212 142¢ 14¢3

5757 2213 474y rocrY

5758 2214 3453 3853 /QPIEF
5759 2215 172¢ 1722

5762 2216 4@5 7445

5764 2217 2629 c6302

5762 2222 3625 QPNEX

5763 2221 3212 3212 /0SR
5764 2222 1723 1723

5745 2223 2220 2227

5766 2224 7424 0SR

5747 2225 30%52 3252 /PAGE
5768 2226 2624 2021

5769 2227 ¢7e5 2728

5778 2233 «334 PPAGE

5774 2281 30853 3253 /PAUSE
5772 2232 zie4 2821

5773 2233 2523 2523

5774 2234 7522 2522

5775 2235 4316 PPAYSE
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5776 2236 3042 3612 /PLS
- 57177 2237 2814 2014
‘8778 2240 23020 2302
5779 2241 6026 PLS
5730 2242 3832 3232 /PSF
5781 2243 2023 2223
5782 2244 1620 5620
5783 2245 6221 PSF
5784 2246 3053 3953 /REORG
5785 2247 2205 22¢5
5766 2258 1722 1722
5787 2254 27020 8720
5788 2252 (@345 PRORG
5789 2253 3053 3053 /RETRN
5790 22%4 2205 2205
5791 2255 2422 2422
5792 2256 1620 1622
5793 2257 4257 PRTN
5794 2260 3142 3142 /RAL
5795 2261 22014 2204
5796 2262 1400 1420
8797 2263 1004 RAL
5798 2264 3112 3112 /RAR
5799 2265 2203 2224
5800 2266 2220 2202
5824 2267 70410 RAR
5822 2270 3042 3012 /RFC
5823 2271 2206 2226
5804 2272 2302 2300
5805 2273 6844 RFC
5806 2274 3042 3212 /RRB
5827 227% 2222 2222
5828 2276 @200 2200
5829 2277 6@12 RRB
5810 2328 3032 3032 /RSF
5811 2331 2223 2223
5812 2322 @e6b0p p6020

5843 2323 6814 RSF
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5814
5815
5816
5817
5818
5819
5822
5821
5822
5823
5824
582%
5826
5827
5828
5829
5832
5831
5832
5833
5834
5835
5836
5837
5838
5839
584¢
5841
5842
5843
5844
5845
5846
5847
5848
5849
5850
5851
5852
5853
5854
5855
5856
5857
5858
5859
5862
5861
5862

2324
2325
2326
2327
2310
2311
2312
2313
2314
2315
2316
2317
2320
2321
2322
2323
2324
2325
2326
2327
2330
2331
2332
2333
2334
2335
2336
2337
2340
2341
2342
2343
2344
2345
2346
2347
2358
2354
2352
2353
2354
2355
2356
2357
2360
2361
2362
2363
2364

PALLC V135

3112
2224
1400
7006
3112
2224
2200
7412
3232
2313
2000
7412
3253
2343
2004
2600
3624
3232
2315
¢10p
7520
3232
2346
zi09
7450
3232
2316
1400
74290
3232
2320
viee
7510
3112
2324
120
7240
3i12
2324
1409
7122
3232
2332
7120
74490
3232
2332
1420
7432

23oSEPw69

3142 /RT
2224

1490

RTL

3112 /RTR
2224

2200

RTR

3232 /5kP
2343

2000

SKP

3053 /SKPDF
2313

2004

¢600

SKPDEX

3232 /SMA
2315

2109

SMA

3232 /SNA
2336

2108

SNA

3232 /SNL
2316

1420

SNL

31232 /SPA
2329

#1002

SPA

3112 /STA
2324

7100

STA

3112 /STL
2324

1420

STL

3232 /SZA
2332

p100

SEA

3232 /821
2332

1422

SEL

11428

PAGE 96
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5863 2365 3232 3232 /SPCESPASCLA (USED BY COMPILER)
5864 2366 2328 2’320 :
5865 2367 320 0308

5866 2378 7740 SPA CLA

5867 2374 3412 3412 /TAD
5868 2372 2424 2401

5869 2373 04p@ LT -]

58790 2374 1000 TAD ©

3874 2375 3852 3082 /TEXY
5872 2376 2485 2495

5873 2377 3024 3224

5874 2420 1657 PYEXT

5875 2431 30312 322 /TLS
5876 2472 2444 2444

5877 2423 2300 2300

5878 2424 6P46 TLS

5879 2425 3832 3832 /1SF
%5888 2426 2423 2423

3881 24727 ©600 2600

5882 2410 6043 TSF

5883

5884

5885 2020 ACHE20

5886 ?221 ACMu21

5887 ¢g22 ACLsw22

5888

5889 2411 452 2452 /ACH
58990 2412 123 2163

5891 2413 10ep 1000

5892 2414 7220 ACH

5893 2415 1452 #4822 /ACM
5894 2416 ile3 2423

5895 2417 1500 1500

5896 2423 eo21 ACM

5897 2421 2452 0452 /ACL
5898 2422 1103 i g1e3

5899 2423 1422 1400

5920 2424 7222 ACL

5941

5972 2425 14531 11, #4531 /1
5923 2426 1190 14100

5924 2427 1420 2400

592%

5976 2430 SYTps,
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597
59.8
5949
5918
5911
5912
5913
5914
5915
5916
5917
5918
5919
5920
5921
5922
5923
8924
5925
5926
5927
5928
5929
5938
5931
5932
5933
5934
5935
5936
5937
5938
5939
5940
594
594
5943

PALLY
7577

7600

.. V135 23=SEPn69 11128 PAGE 98

*CORELe]

/THE OCCURRENCE TABLF EXTENDS DOWNWARD FROM HERE
/TOWARD THME MAIN SYMSOL TABLE

/& SHARI™G THE SAME SPACE #ITH IT,

/THIS TARLE 1S VARIARLE, BE146 COLLAFSED

/A4S MUCH AS POSIBLE DURING JSE, THE ONLY

/THING LEFT ON 1T AT YhE EnD ARE UNDEFINED
/5YM30LS,

/THE OCC, TAB, CONTAINS AN ENTRY FOR EVERY

/REF, TO AN AS YET ynDF, SYMBOL, EACH

/TIME A SYMBOL 1S DEFINED THE TABLE 1S SEARCHWED
/%0 SEE IF FORWARD REFERENCES TO IT EXIST,

/1F SO THEY ARE QUTPUT & THE TABLE

/CONDENSED,

/ENTRIES CONSISY OF 2 OR 3 WORDS

/STRUCTURED AS BELOwW1I

/HIGH WORDY LOCATICN OF REFERENCE

/L0W WORDY SYMBOL 1.0,

/0PTIONAL WORDY ¥ FLAG

/THE LOC, WORD CONTAINS THE PROG, ADDR, WHERE
/THE VALUE OF THE SYM, MUST BE ASSEMBLED

/THE # FLAG=L IF 1T EXISTS, IY WILL

ZEX1IST ONLY FOR THOSE ENTRIES WHERE THE

/SYH, WAS REF'D, BY A #,

/THE TABLE 1S ALWAYS SEARCHED IN REVERSE

/FROM LOW CORE UPWARD

/THE 0,T. PTR (OTP) ALWAYS PTS, T0 TRE NEXT FREE
/LOCATION BELOW THE TABLE )

/THE TABLE HAS NO IMPORTANCE DURING PASS 2,

CORE1=76020 /THE YOP PAGE OF UPPER
/MEMORY 18 NOT USED
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L
400
z2%e
302
7400
#5209
2620
¢70¢

1000
1129

122¢
1300

1400
1502
1620
172¢

2029
210a

2208
2309

2400
2500

2600
2700
3090
3102

32080
3320

3400
3508

36480
3720

PALLA

1R 022844
AQU6A2¢e

pee00e02
10700000

20000000
10000000

ppnoQene
gerddved

11131113
11111111

11141118
11411111

11111113
epr0o000

V135

2ezaaeun
CArAReRn

wgepzonn
egooeeen

pedeoeee
ceeooooe

vpap2ege
Peagleeg

11111111
11111111

11111141
111111141

11114141
eeop0d09

23~SEPa49

POUEANLD
pan@2gR

gaeeepad
peevlgee

20000020
puedeoeg

?a00CARD
fpeveged

11111111
11111111

111111114
11111111

11141111
poeoeaoe

11128

cgeeeeve
A0CRE0CD

QReAR2Y
?0ceapo

epeopoee
2Qgco00eo

[d-1a 2114}
2ge080¢0

11111111
11111111

111111141
11111141

nQ¢e0000
20000020
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pevoegee
coooeeve

gocooere
11111114

pozeeped
poeoRocd

p0202010
coeep3ee

11111141
11111111

11111111
11441144

20082020
goeaaged

uergagea
20p0n000R

aerer2en
11111111

pRagndRe
Jpaeedee

az2opzdng
agepecol

11111113
11111111

11111111
11111141

a00002¢00
ngagadee

bevoeRee
20002000

ee20002e
11111111

Coveeene
2e20e000

eaegepen
11111111

1111111
1114111

11111114
11111113

geopopne
2euerene

peeepery
feR0070

a2 2414}
111411192

eeponroe
[dad g4

repgeeco
11111070

11111111
11111111

11141141
11111111

egoaopep
poeaee2
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4c2@
410¢
4229
4329
4402
4522

a60
472

cese
5120
523¢
5322
%402
5542
56722
572

saze
£142

6229
63292
6478
6549
6637
67490

Y XYd]
7129
7249
7326
7422
7542
7622
772¢
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FALLY

Al

A4P

42
A2NONA
A2P
KACTR
AANYMT
aCH
ACL
AGM
ACTR
ADDRES
AERROR
AFLG
AFS
ALEN
ANCHK
ANUM?
ANUMCK
APMSW
APTR
ARGCT
ARGPPO
ARGPP2
ARGPP4
ARGPPS
ASQ
ASP213
4S2014
ASZo11
ASAV
ASIF
ASMRE@]
ASMO1L
ASMR1A
ASMP1B
ASMB2
ASMB2A
aSMP21
ASMD2S
ASMO3]
ASMB4]
ASMBB
ASMESC
ASMRS
ASMBS6]
ASMQ7
LSMBTA
»SMB71
ASM28
ASMP9
ASMBYB

vi3s

5526
P44z
5424
5514
P44y
?141
2823
2920
2022
2e21

©0asy

2138
5760
2133
0142
2159
5737
2514
2476
0102
#4985
1562
1527
1544
1535
1533
0905
6340
6269
6251
2143
1767
5730
5746
5460
5477
5654
6036
5514
1569
5732
5733
5640
6231
6252
5734
620p
6220
5735
5616
6241
6226

23+SEPe69

ASMA9]
ASM12
ASM10B
ASNMLY
ASM32
ASM12E
ASMi2F
ASMi21
ASML3
ASML3]
ASM14
ASM2A1
ASM21X
ASM5AL
ASM3C]
ASMBL
ASMEYL
ASMEL]
ASMELX
ASME2
ASME2P
ASMES
ASME4
ASMES
ASMES
ASME?
ASMET!
ASMES
ASMEXT
ASMIF
ASMIFY
ASMX4
ASMX4]
ASMXS
ASMX51
ASMX6
ASMX61
ASR
ASRY
ASR2
ASSMBL
AT
ATEMY
ATEM2
ATEM3
ATEM4
AVAL
BANK
BCODE
BCTR
RL1
B8L2

14128

5736

60821
6083
6806
6272
6328
6304
6054
6313
6055
6327
5734
5772
5614
5615
5429
5749
6117
5745
5744
6035
6010
6023
6057
6122
60863
5644
6114
3872
2672
15%2
6072
5644
6071
5640
6076
5643
6637
6643
6647
2432
2771
3355
3356
3357
3360
2142
2147
2291
149
1765
2763

PAGE 983

BL3
BL&
BLY
BLEN
BNKSAP
BNKSAV
BNKSV
8PTR
BSEEST
BSSSW
BUF
BUFBEG
BUFEN
BUFEND
BVAL
BYTE
c2
c3774
c3777
CALERR
CALLFS
CALLSP
CALLSW
COFCKG
COFSK
COFSK!
COFSKP
CD25K
CD2SK]
CD2SKP
CERROR
CHARCT
CHR
CKCLS
CKCLSP
CKCSW
CKCSWP
CKIF
CKIF2
CKIF3
CKIFP
CLENUP
CLNPST
CODE
COMMNE
COMMN]
COMMNZ
COMP
COMPGO
COREL
count
CPGES

7?3
0745
1770
0437
6606
5774
1036
2803
Bgé62
epee
4703
6637
6661
4704
eee2
1778
4423
5363
5576
1420
2041
2761
1563
1578
2045

6116

5525
113}
5645
2877
5576
2127
pR6L
2774
1565
8762
2333
6746
6757
677¢
8757
0531
6424
2134
1637
1641
1645
©e2re
264
7600
7152
2215

CPGES]
CPLFS
CPLFS3
CPASW
CRLF
C8UM
CTPTR
CTYPE
CURSKP
DATA
nciL
octLy
oLrL
DEF2 "
OEF3
DEFERR
DEFSUB
DELIN
D1SPL
DOTRYN
DSW
DUM
DUMMY

£QVB1Y
EQVFIX
EQVIPR

" EQVOPR

ERRY
ERR11
ERR2
FRRA
ERRC
ERRE
ERREX
ERR1
ERRM
ERRS
ERS1
ESTSIZ
EXP
FATAL
FAYALP
FETCH
FIX]
FIXIL

2022
5340
5354
2104
0024
2062
2473
ee23
8146
1100
2000
2833
3626
3634
3636
3660
3642
1773
2010
4312
0488
3706
2023
7475
2067
3550
8131
2570
1022
sooe
2101
6725
064
2063
2773
2754
2787
2742
2711
2721
2756
2710
2705
2722
4473
23090
8145
2700
4373
4641
2332
2676
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FALLE

FixiLe
FORFLG
FOuUND
GETBAP
GETBAS
GETCHR
GETSYH
GNEQ
GTSYH
HCRBPS
~=1CoM
H]SP
HSR
HSRY
HSR2
18
1871
1CALSW
1CPGES
1CPLFS
1ERROR
{FCT
IFCTP
IFCTR
1FFS
IFFSuUB
11

tec
ING
INCOBA
INCPY
INCPT]
INQEV
INDEVP
INDEX
INDXY
IN}
INILPY
INIS
INISS
INTSUB
INITA
INiTal
INITAP
INITIO
INTTMP
INJTMR
INITR
INITRP
101
I0INTTY
1ox

V135

5561
841
2426
5773

6640
c926

2027
2524
Lean

3537 -

976
6406
6610
6613
66417
7444
2163
6326
¢p22
c@2y
5575
677%

9756
6371 -

1772
2646
2425
#2965
1564
5367
3551
2327
4r82

6566 -

2454

5515

£g3¢
10800
5516
2532
1044
4327
“574
2325
377
4377
2374
4574
4372
6463
6456
6527

23=S5EPm69

{POPIN
IRSHIN
188]
182907
152P71
I1SZPT2
1SE971X
1TML2
1TML1
1TML2
1TML3
[TML4
1TM45
1TM2
1TM3
1IM4
1TMS
1TM6
1TM?
1TM8
1TM9
JASR
JCouny
JHISP
JHSR
JL63
JL64
JLISTY
JRDER
JVERS
Keia2
Ke317
KO426
K3532
Ki

Kae
K122
K103
K132
K1562
K17
K1720
K376
K177
K2

K2u
Keha
K2¥0®
K2u1
K222¢
Kel3ze
K243

11128

2672
2667
5423
6721
¢533
3567
6455
%2742
“744
745
¢747
v1BE
£751
géeLo
2617
2627
7664
2744
[ Y]
z732
2733
6545
125 .
6571
6564
6567
6578
6572
6573
7612
6163
6164
6170
6171
3776
7156
9162
pa32
peLy
6166
3442
6144
5523
7163
P24
2157
7164
2243
?532
6677
6165
2165

PAGE 98=4

K24e¢2

K2516 -

K2%6«
K264
K3
K3
K32
K3z
K3l
K3423
K377
K3777
K3777A
Ké

K43
KA4L2
KABLY¢
K4223K
K424
K463
Kae?
K4ap
K444
K5
K5244
K5376
5377
K608
K622
Ké22¢
K6221
K7
Kr0¢2
K7222X
K7377
K744¢
K7577X
K760¢
K77
K777
KCDFE2
KCDF1®
KCDF1A
KCCF A
KSR
L3t
L31A
L31B
L32
L324
L39
L&y

@47
6167
6143
3745
€016

e

2167
©e31
3644
5562
3444
4476
4256
@915
2460
2845
pay
6442
3642
6720
6256
1656
216%
4154
3577
6311
6312
2576
g2y
2677
1551
2155
3647
7016
3161
3657
2475
2166
8163
4360
5662
5660
5642
6420
6547
2267
2305
2273
2282
2265
3452
3504

LAA
L47B
L42C
142D
L4l
L54
L54E
L51FLG
1.516
LS1J
L52
L52A
L53
L53A
L538
L55
L55A"
L558
L55¢C
L55¢cp
L5581
L55L
L56
L6t
L61A
L6LB
Lé1C
LéLCP
L6LD
L6LDP
L62
L62A
LO2AL
L63
L64
L65
L66
L66A
L66AY
L66A2
L66A3
L668
L6&D
L66E
L67
L68
Lé68]
L72
L72s
L72X
L73
LASMP

3465
3526
3532
3477
3511
3062
3101
3172
3124
3145
3237
3265
3271
3315
3321
g402
0433
0434
2405
6736
0245
7436
2430
1323
1335
1344
3367
1346
1342
3377
3664
3671
3774
3164
4772
4705
3743
3765
3744
3747
3723
2367
2378
2357
3232
2315
3168
2200
2287
2211
4726
8324
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Mi2
Mi2A
Mi4
%4
“§??
M2
Mede
meay
M211
M2AP2A
M243
M254
MR57
M26
M2690

vi3s

£L575
4744
4375
713@
24137
ceaz
2474
3817
@931
3209
3042
(4113
217a
1646
go67
1164
4763
4649
0a33
6400
Za45
3362
o790
zare
5366
2772
2377
2273
4177
6534
1837
2872
2830
2971
1567
3775
6576
4572
4255
6774
6577
4655
0174
2466
2675
1040
6271
2174
167
6773
7044
4574

23eSEP=69

M264A

M3
M3Zey

13128

8752
7172
20852
6563
4573
3724
6575
6654
oere
0164
2i7a
5763
P143
5132
2153
2O43
7843
2722
6333
1322
5647
2144
4764
0034
5473
5364
3222
2874
5134
5277
2855
5777
4527
2832
5276
5163
pi40
3605
2832
1LY
8776
2075
2226
4356
o835
5517
zi41
2127
ee36
3400
3432
6261

PAGE 985

QUTSKP
PABSYM
PAG
PARG
PARG2
PARGS
PARGS
PARLIT
PASS
PBZ
PBSS
PBSS1
PBSS2
PBSS2]
PBSS2J
PBSSe
PBSS4]
PBSSS
PBSSS!
PCALL
PCALLY
PCOMMN
PDEC
POUMNY
PEAP
PEB
PEBSE
PEND
PENTRY
PEPTR
PEPTRP
PFLG
PFORY
PGEESC
PHASE
PIF
PIFERR
PIFF
PLAP
POCY
POP
POPEX
POPEXP
POPIN
POPIN]
PPAGE
PPARY
PPAR3
PPAR3S
PPAR4
PPARS
PPARG

2837
3602
2077
1466
1564
1552
1566
1241
a14¢
2465
2679
2621
2435
263¢
6723
6740
2632
2640
6724
1402
157¢
1620
4735
5545
6375
4376
4720
2534
6662
5522
4374
2425
3363
2114
2143
6341
6357
2633
6372
4743
1766
6443
9040
4217
2332
2334
1200
1236
1253
1384
1316
1276

PPARX
PPARY -

PPAUSE-

PRORG
PRS1
PRS2
PRS3
PRS4
PRSS
PRS6
PRS7
PRSSE
PRSYM
PRSYMP
PRTN
PRIND
PRYNS
PRYN3
PSHINR
PSHIM]
Sy
pPSTe
PSTBSE
PSYCPR
PSTYD
PSYDEF
PSTDEP
PSTMAX
PSTSPR
PSTSZE
PTR
PYBSE
PTCPR
PTEXT
PTOPR
PIOPTE
PYSIZ
PTSPR
PTSZE
PUNCH
PUPGE
PUSH
PUSHER
PUSHIN
QUERY
R

R1

RC

ACH
RCH3
RCH4
RDER

1302
1234
4316
2345
4910
4025
4987
4062
4101
4132
4137
4471
4000
Poey
4257
4343
4314
4315
4243
2334
4175
6776
8473
2414
2522
557¢
5365
2344
2145
2146
7476
2174
2117
16%7
2420
0464
0122
2124
2422
1. T ¥]
0112
1745
4237
4200
6531
4656
4664
2754
4546
4565
4567
6447
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FALLZ

kDIL
KOL3Y
ROLL2
RULLL
rDLL2
rOL13
KOL14
ROL15
wDL16
ROLA7
ROL18
KOL1X
rOL2
ROL3
ROL4
ROLS
FOL?
ROLY
#0814
RECREY
RECT
®ECT1
RECT2
=ECT3
KECTI
REDUCE
KEOQUCP
KEE
SEEASM
FELINE
RELNP
REXIT
RG

RG1
+G3
RG3IP
“GO
RLN
FLNLS
RLN2
RLN3
RLNG
RLNP
#ORGL
RORGX
Q[8MYL
REM2
RSM3
FSTRT
RSTRTL
FSTRT2
“STRT4

vi3s

2243
2001
2066
2172
207%
2117
2125%
2141
2143
2164
2174
1235
2¢22
2d2e
2125
2024
2e27
2046
2665
2447
2443
2400
2454
2514
#ade
5524
3536
2573
6016
4754
5521
6622
4667
4671
4677
6660
6476
4600
4625%
4607
4814
4634
2164
2374
2370
©651
2626
0642
n2es
z207
2252
245

23=SEPw69

RSTRYS
RSTRTS
RSTRT]
RSTRTX
RYN
RYSVL
Sa

S1

s2

$3
SAVELTY
SAVLIN
SAVLM]
SAVLNP
SCOLON
SERAL!
SERALP
SERALTY
SERROR
SETCRA
SET228
SETa0}
SETAnY
SETQ1A
SET218
SEYe21
SET241
SET251]
SET26]
SETA8]
SET391
SEY1e}
SET111]
SET121
SET6PY
SEYC@Q
SEYCP
SETCY2
SETC04
SETCO5
SETC?26
SETCOY?
SETCYS
SETC29
SETC12
SETC11
SETC12
SETCL3
SETCAL
SETCAP
SETCY
SETSUB

11128

2242
#3146
2673
2375
¢é42
4535
2152
2351
2152
7153
4762
4743
3361
5520
2187
1240
5646
6270
5577
5263
5122
5115
5121
5141
5104
5116
5117
5120
5123
5124
5125
5126
5427
5130
5131
5251
5074
53026
53¢0
5220
5231
5250
5247
5221
5212
5220
5224
5236
1165
5133
5020
5134

PAGE 986

SETSX
SIGN
SK
SKIPL
SKPNEX
SKPSAP
SKPSAV
SLi
SL2
SL3
sLé
sL7
SL1TAB
SLITRL
sL1782
SLTAB
SMELX
SPPLUS
SPSTAB
SPSTB
SPTR
SRALY
SREST
SRS
SRS
SRS2
SRS3
SRS 4
SRSS
SRSYM
STARY
STCE
STFY
STFT¢
STFT1
STFT2
STFT3
STFT4
STF15
STFT!
STORE
STOREP
sTY
STYP
STIR
SuUM
SUSVL

symenL

T8
TAFS

"TBANK

TEM

5162
@755
2146
2046
3604
6627
57758
29757
w752
(4L T4
2755
1757
(413
2446
2423
24292
5544
2772
2950
2226
#4127
3443
2951
2753
4403
4459
4434
4442
4444
4420
vaee
©@%2
6121
6142
6144
6145
6147
61%7
6172
4174
5164
4637
veer
2432
4357
3432
452¢
2023
2226
4232
4235
3123

TEMLR
TEM1Y
TEML2
TEMZ
TEM3
TEM
TEMS
TEM55
TEMT7
TEMPS

STESTY

TEX1
TEX2
TEX4
TEXS
TEXCTR
TEXERR
TEXP
TEXPTR
TEXSUB
118
wrs
TNSGN
T0P
10PCOR
152
TSCHR
15CHR2
TSCHRI
75K
TSUM
TUMIC
XSV
7YRE
UDPAGE
UDPG
uMtc
UPDATE
usE
VAL
VALPTP
VALPTR
VALUF
VERNUM
VERS1
VERSH
VFLG
N
VNOP
AHATPP
WHATYP
LIF

6655
6656
2631
pL24
2425
2426
oL27
2435
2483
2148
2es3
1674
17024
1742
1726
2184
1676
4233
2152
1784
4227
4225
4232
4226
3162
4236
1347
1354
1375
4234
£e44
4231
2453
LT
3172
2376
2143
2674
T1.I
e0e2
2376
4545
2136
700¢
6574
7017
€132
6462
7045
2170
6737
77y
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Vi35

ipeg
1125
1443
1133
2671
1772
4326
2055
2532
2567
256
2019
2014
6a12
BeL3

ERRORS DETECTED: @

LINKS GENERATED! @

RUNeTIMEI 61 SECONDS

6K CORE USED

23«SEPw69
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'}

atp

a2
A2N0% A
A2
AACTR
AANUHT
ACH
ACL
ACM
ACTR
ADDRES
AERROR
AFLG
AFS

ALEN
ANCHK
ANUM?
ANUMCK
APMSH
APTR
ARGCY
ARGPPO
ARGPP2
ARGPP4
ARGPPS
ASD
ASR213
ASPO14
aseert
ASAV
ASIF
ASMB2]
ASMO1
ASM3LA
ASMB18
ASMB2
ASMD2A
ASMB21
ASME2S
ASMB3]
ASME41
ASMDS5
ASMRSC
ASMO6
ASMO61
ASMOY
ASMO7A
ASMBT]
ASME8
ASME9
ASMOSB

4324

826
4322
4367

845
3138
2224
5892
59ue
5896

779
1242
1143
1194

629
4548
3144
4571
2223
2227

9u9
3167
1496
1567
1572
1576
157%

989
4864
4822
4823
3228
1758
4499

4581

4364
4376
1608
4657
43931
1600
4566
4567
4542
4794
4825
4568
4772
4776
4569
4558
4813
4817

4426
923
4331

3269

788
2271
1113
1252

642
4550
3147

2224
2222
1966
3197
1499
1582
1576

2066
4838
4832
4855
3257

4564

4389
2437

4822

4789

4413
4379

1359
2275

2279
872

3164
4574
2645
32¢2
1501
1586

2280

4831
4880

4391

4419
4345

2446
2278

3665
1344

3246

2853
3234
1521

1592

3261

4517

2633

1366
3211

4333
3261
1623

3488

46¢1

4377

1393
3214

4933

3524

1542

3237

5181

1552
3249

1559
3260

1565

1814

3270

3945



aSMe5]
ASML
AS#1.:8
LSMLL
L§M12
4SM12E
ASMI2F
asMiz]
ASM13
ASM12]
ASM14
AsM2e]
A8M21IX
asmM8al
agu5C]
ASMBI.
ASMEYL
ASMEL]
ASMELX
ASMEZ
ASME2P
ASMES
ASMES
ASMES
ASMES
ASME7
ASMETI
ASMES
ASMEXT
ASMIF
ASMIFL
ASMX4
ASMX4 ]
ASMXS
ASMXS]
ASMXS
ASMX6]
ASR
ASRY
ASR2
ASSMBL
AT
ATEML
ATEM2
ATEMS
ATEMA4
AVAL
BANK

8CODE
RCTR
aLl

4562
4614
4651
4622
4671
4475
4847
4668
4672
4659
4871
45%4
4628
4474
4466

755
4567
47/4
4429
4576
4655
4617
4632
4674
4677
4522
4497
4564
2933
2311
1593
4499
4433
4498
4491
4524
4495
5079
5134
5132

783
2359
2641
1396
1393
1394
3216

528
4164
4862
3156
3163
1692

4572
4500
4670
4664
4844
4853
[2T-1.1%
4671
4573
4672
4874
4565
46: 1
4475
4476
43,3
4575
4756
45¢0
4656
4656
4627
4646
4821
4686
4678
4572
4743
4634
2369
1598
4623
4499
4634
4498
4689
4501
5871
5136
5135
791
2443
2686
2679
2673
2711
3243
883
4172
5293
3172
3191
5572

4885

4321
4706

4864

4693

168
4698

4696
4720

5110
5138

2746
2676
2684
2732
3270
1173
4182

3174
3268

4831

1758

5127

2699
2694
2749

1275
4259

3175

2369

5134

2734
2774

1317
4282

3264

3381

2747
2787

1529
4488

2730

2209
4586

2748

2474
4590

2927
4593

3946
4595

3984
4627

4124

4675

4138
4694

4160
4782



ALe
eL3
BLS
RL7
SLEN
RNKSAP
2NKSAV
ANKSV
aPTR
BSEEST
5885w
BUF
RUFBEG
AUFE-
RUFE D
BVAL
BYYE
2
£3774
c3777
CALERR
CALLFS
CALLSP
CALLSW
CDFCHG
cOFSK
CDFSK!
CcOFSxP
c0ZSK
cDZSK]
CDZSKP
CERROR
CHARCY
CHR

CKCLS
CKCLSP
CKCS»
CKCS«P
CKIF
cK1iF2
CKIF3
CK1FP
CLENUP
CLMPSY
CODE
comMnp
COMMNL
CoOMMMN2
coMP
COMPGO
COREYL
COUNT

976
1774
3652
1954
3158
5092
1158

1129

3159
565
463

3727

5114

5122

3774

3215

1722

4994

4252

4454

1478

1495

1992
654

1563
397

4699

4420
398

4454

2286
579

1226
464

373¢

1128

1542
689
597

1089

240

5243

1068
833
892
514

1659

1645

1636
621
636
412

2410

5527
5516
5490
5575
3161
5298
4596
1152
3195
$g66

598
3715
5145
5147
3712
3263
1725
5245

4264

4458
1482
15¢6
1298
1892
1571
4420
4725
4689
2286
4503
4543

977
1237

996
3731
1114
1627
1297

689
5234
5249
5244
1231

892
4959
1214
1667
1664
1674

647

643
2598
2413

3224
4623

3217
3284
2168
3722

3722
1733

1490
1624
1101
1498
1613

4725

985
1242
1a30
4264
1627

1129
5236
5247
ip82

1253
1679

3426
2443

3213
5298
3219
2183

1738

1199
1605
1620

1039
1244
1232
4904

5259
1089

2268

5987

3220

3262

23e3

1764

1112
1621

1252
1260
4233
5239

2261

5939

3267

1075
3238

2272

1454

2276

1479

3668

1694

1817

1865

3663

3685

3686



rPGES
tPGES]
cPLFS
CPLFS3
CPSW
CRLF
csuM
L]
CrTYPE

CUNSKP
(ATA
nciL
reILt
NEFL
NEF2
REFS
NEFERR
DEFSUR
NELTH
oISPL
TOTRIN
r8u
VR
rUMMY
ce
nuy‘s
tursLB
FFLG
FNDESD
FQSAV
FAuLTR
FQVRLY
FQVFIX
EQVIPR
EQVOPR
FRR1
ERR1Y
FRR2
ERRA
ERRC
ERRE
ERREX
FRRI
ERRM
£RRS
FRS1
FSTSIZ
EXP
FATAL
FATALP
FETCH
FIx!

430
4308
429
4236
484
432
465
2172
431
3239
527
3720
447
439
2938
2949
2944
2966
2948
1693
396
3369
435
433
433
5313
399
299
511
918
1134
466
453
737
467
466
2415
2423
2435
1291
580
2382
2395
578
2366
562
3529
4130
525
2330
3475
3649
679

1965

655
4221
4257
2929
1249

911
2173
1167
3242
2925
5145
1794

725
2962
2979
2981
2999
2957
172@

397
3378

$67

794

776
5318
2929
4613
1242

926
1137

467
1132
5199
1135

780
2446
2449
2437
2391
2392
5119
2428
2389
2602
2383
3534
3059

614
2383
3441
3661

638

1973
2372
4224

2933
2396
2098
2177
1198
4732
4165
5547
1816

993
2973

3ze7
2993
1768

398

1833
3247

787
5320

1251
2193
2198

2171
799

3263
858
2428

3691
723

5338
4227

2427
2099
2193
123
4734
4179

1146
2980

3010
1764
399

1058
3249
2553
5322

2392
5381

2919

2174
1136

3067
1276
3443

3692

4263
3135
2817
1287

4747
4539

1686
2982

42¢
1279
325¢
2559
5323

2397

5199

2176
2232

3269
1797

3233
2879

1228

475
459

1957

421

3766
3253

5325

3666

52e2

2191
2234

3108
1813

32513
3419

1215
4765

2331

402

9326

8204

1864

‘3252

1221
4994

3395

423

5327

5226

4626

3426

2285

3814

5334

3427

2398

4980

spry

470

4987

5216

2404

5029

2420

5343

2446



FIxlL
FIxILC
FORFLG
Founn
GETBAP
GETRAS
GETC R
GETHYM

aRE
nysve
RCHPS
H1TO
W8P
HER
HSR1
WSR2
1B
1871
1CALSW
1CPGES
1CPLFS
1ERROR

1FCT
iFcre
1FCTR
1FFS
1FFSUB
11

e

INC
NCOBA
NCPY
NCPT!
NDEV
NDEVP
NDEX
INDXY
N1
NILPT
NS
NISS
NISUB
NITA
NITAL
INITAP
NITIO
NITMP
NITMR
INTITR

ceee JNLIRR . 3389 3413 3447

4311
436
436

4308
835
891
683
922
592
589

3418

2110

3442

2374
2374
898
3193
4532
S031
1063
544
335
221
963
2899
1646
5076
5072
5112
5119
649
1919
684
2372
15¢8
728
1952
5237
1288
4921
1759
1759
5922
1385
43595
1623
4142
1641
685
3749
5072
2405
4318
5508
1119
4393
891
1127
930
930
683
732
344%
2114
3632

4440
922
3224

5196
1264

724
4424
2228
1283
2922

. 16534

5173

861

1548

713
2295
5254

4924
2299

2277
4368

4184
2916

5872

2406
4392

593
1147

1160
3403

3445
3635

4443
1684
3265

14687
1474
4399
2238

2947
1658

519

18¢¢

1716
1062
2326
5254
2332

2503
4370

4281
2929

247
672

1174
3416

4446
195%

1697
larg
499

$1.2
1664

1848

2179
1490
30p7

2349

2506
4478

4287

2419
1505

4393
3425

2753

1671

2813

2324
1532
3355

2355

2656
4445

2440

1714

3392

1723
1628
5235

1673

3269

3365
1632

390

2364

2664
4599

© 230

1872
1876

1674

3323

3943
1699
4428

23645

2687
4645

3363

1548
1827

73715

3978

1623
4927

3380

2688
4650

3674
1849

3442

3989

1854¢
4913

2697
4652

5248

1923

4g33

1863
5155

2719
4685

2291

1875
5187

2934
4691

2322 2995

1879 1891
4306 4345
4837




101
JOINIY
19X
1POPIN
IPSHIN
1881
152PY
1S2PTL
182PY2
1S2PTX
1TML2
TTMLY
17412
TTMLS
1TML4
1TMLS
1TM2
1143
1TMé
(RE1]
1TM6
1YMY?
1TMB
1T™9
JASR
JCOUNT
JHISP
JHSR
JLe8
JL64
JL1SY
JRDER
JVERS
K@102
Ke3L7
KQ426
®9530
(¢}

ki
(V-1
«108¢
K138
K158
K17
©1728
K176
k477
K2

®2e
K208

K2089

5an1

730
5026
2372
2297
4317

894

- 888

2918
49586
1076
1278
1279
10%9
1020
1283
971
973
979
972
1054
1069
1068
1069
5014
5043
5242
5013
5027
4998
5038
5057
5342
4746
4750
4733
4761
3108
539
543
559
424
4752
2795
4738
4384
B4
421
4544
540
545
3740
%58

5352
4960
5837
2367
2366
4322
2932

894
2932
4588
5517
5518
5519
1931
1082
5251
5542

984
5507
1029
1067
5509
8528
1077
5674
S04y
5017
5079
5873
5274
5277
5276
5354
4755
4756
4769
4764
3112

566

4969

4322

5542
5543

n7e
5546
ig8¢

$275
5276

857
1274
1321
3372

2938
868
5183
863
564
52085

646

4996

4988

5511

1588
1313
1615

3683
1393

1307
928

851

5238

5174

5514

3420
239¢
3519

4366
1502

1577
2187

2960

5177

4532
2765

4786
1537

1843
2205

3277

2971

4877
1573

1908
2390

4893

2979

1812

2955
2432

2571

3952
2496

3224

4432

2622

3362

4549
2655

3525

4658
2766

4167

2972

4168

3684



w243 879 893

k2220 5164 5164

¥2300 4748 4757

K248 546 1212 1222 1241 1423

k2407 4762 4766 v

k2516 4734 4759

k2560 4737

K260 3938 3836 , : .

K3 423 1642 2071 26407 3876 3146 3157 3479 3572 4037 4132 4241 4720

«32 425 1518 1546 4746 2308 3367 ‘ ’

k320 1881 1915

k3000 549 1372 3931 3968 4567 4666 3219

x3010 2956 2984

k3483 4431 4435

K377 2848 2815  28%8

k3777 3173 3274

«3777A 3297 3348

K4 422 620 854 2708 2735 4536 , ,

K42 544 626 848 1561 4835 2763 3927 3956 4529 4556 4662 - 4743 -

K480 547 611 860 1368 1839 2388 2491 2510 2693 2947 2081 4478 7 4486 4582
4827 4853 4915 ’ : o

k4208 554 2015 3230 3942 4455 5223

«4203K 4965 4973

K421 2966 2983

K423 5160 5165

K427 4654 4673

K440 1641 1680

k4442 1877 1914

«5 537 1324 4695

5204 2936 2949

5376 4343 4865

k5377 4348 4363 4866

K68 2267 2274 2284

K608 548 567 2384 2389 4878

K6200 2379 2382

K6201 1549 1594

K7 538 1245 2266 2273 3229

K7200 2959 2998 4374

K7880x 5347 5355

k7377 2509 2597

K7410 3006 4835 :

KISTIX 2186 2195 , .

k7690 552 553 714 1650 1675 2018 3738 3975 4094 4108 4464 4815 4845

K77 542 997 1417 1724

K777 3411 3429

KCOF 22 4526 4683 4707
«COF 18 4500 4524
KCOF LA 4492 4529

KCDF A 4697 4727
KSR 5012 5022 5235 5056 5066 " 5087
L3t 1989 2020
L31A 2028 2034

1318 2024 2232




L32
L32A
L39
L42
L4sA
L42B
L40C
L 42D
141
L54
L51E
L51FLG
1516
L51J
LS2
L52A
.53
L534
1538
L55
L8354
L558
L55C
L55CP
L551
L55L
L56
L61
L61A
1.618
L61C
L61CP
L8610
L640P
L62
LO62A
L62AL
L63
L64
165
L&6
L66A
L66AL
L66A2
L66A3
L66B
L660
LO6E
L6867
L68
L68!
L72
L728

1990
2006
28340
2829
2846
2873
2849
2856
2868
2526
2541
2526
2566
2583
2664
2686
2678
2695
1395

449

774

773

774
5274

449

772

775

431
1411
1449
1425
1420
1424
2768

444
3024
3127

4

456

434

453
3279
3045
3086
3066
2061
2088
2095
2489
2057
2525

450
1953

2033
2014
2864
2663
2880
28831
2885
2888
2883
2543
2577
2532

2592
2687
2729
2699
2710
2712

5208
5297

1425
1424

2047

2593
2557

2713

2717
792

5208
568

784

1414
1416

2769
3034
2612
3817

3732
3098

2103
2090
1958

25789

2744
8o4

786
1422

5073
3822

3109

2596
5577

2626

898

698
793

5274

3110
5578

910

720

2361



L72%
L?3
LASHMP
LEAD

t EADER
LEAD!
LFLG
LFS

LFSBSE
LFSBS]
LFS85S
LFSCrK
LFSCx
LFSCx1
LFSPTR
LINAY
L INBUF
LINE
LINEB
LINER2
LINEND
LINK
LISTON
L17BSE
LITPTIR
L1TS12
L17SZE
LLFS
LLFSI
LLFSP
LSTBNK
LSTDEP
LSTOEV
LSTSKK
LSTSKP
LYBSE
LYSZE
Mg
m108
MLl
Mi2
Mi2A
Mid
134
ML77
M2
w202
mM201
~211
M2402A
»243

..m254

1955
432
652
919
931

Jar4
512
519

3289
567

2194

2194
437
437

2494
469
555 -
558
470

1247

3779

3656
L

4936
568

2652
s5a7
474

2416

2387

-2112

474
3130
3272
1134

473

574

472
1610
3060
5019
3610
3334
5245
5032
3689

556

553
2353
1152
4778
1866

11

1234
4849
1917

1488

5579
3753

3737

228¢
1494
3322
4312

2211
2472
2506
2184
3637
3676
1824
1259
3797

2659
2660
2650
1124
4261
2439

1518
5068
2926

2144
1979

1551
3687

1818

3755

3744
3643

1577
3312

4522
2524
2182
3647
3722
2143

3832

2832
2666
2657

4267

2928

4155
2129

2724
5184

4905

37%7

3653
1634
4225

2545
2477
3669

3802
242%

2866
2667
2827

4158

4173
2133

4114

1638
4234

2478

5147
4262

2669
2830

4173

4283
2138

1796
4240

2442

5562

2671
2834

4584

4581
5314

1825
4518

2482

2672
2840

4594

4592

2164
4978

4229

2754
4410

4597

2175 2386 2483 2485 3267

4239 4313

4628 4678 5095




out2
BUTBIN

5242
5344
36727
1231
557
559
5064
3616
3p22
5024
5128
410
540
3633
2493
1885
3918
2412
566
5345
1035
1397
1378
4480
524
448
449
4083
4092
2632
475
3926
4143
424
462

2214
4608

5252
5353
3625
1284
2082
5229

5269 -
3627

3835
5009
5142

993
1654
3637
3599
1893
4006
2424
3469
5352
1043
4525
1387
€505

644
3807

726
4087
4997
2635

836
454
4178
4626
4621
3555
1365
4346
453

600
5762
2220
4605
4859
1125
2516
3423
3426
1201
4365
2791
2796

778

2411

9280

17237
1676

1911
2442

1044
4784
4397

852

1660
4265
4106
2639
1144
4178

3557
1558
4177

22853

4864
1971
2523
3512

1211
4387
2799
2814

785

2665

3613

2447

4793

1803
1922
4185

2689
1972

3564
1637

1798

3138

4795

1869
2166

4265
4394
4231

3563
2007
1846
4249

2569

3244

1327

3236

4813

2812
2192

4148

2484

1896

4250
2584

1379

4723

4818

4ag39
2436

4255

2690

1898

5324
2589

2502

4854

4084

2756

4256

3454

3268

2590

2679

4878

2978

4285

3227

3943

2718

2683

4889

3787

4286

3292

4527

2725

2696

4894

4434

5321

3921

4575

2726

2706

4922

4233

4653

2727

29¢e4

4934

4549

4777

2739

3124

5163

2741

4305



4369

4342 4347 4354 4362 4373 4578 4642 4647 4682 4688 4834
OUTBN 442 793 2779 2781 2783 2784 28¢3 2804 .
HUTEX 2798 2843
DUTSK 443 4832 4838
NUTSKP 443 2933 4357 4358 4692
PABSYM 2947 5622
PAG 479 722 1344 2242 2621 2623 2654 4352 4367 4427 4444
PARG 1531 5626
PARG2 1523 1606
PARGS. 1514 1567 1587 1628
FARGS 1512 1629
PARLIT 1305 1335 : R
PASS 490 59¢ 678 770 916 921 15904 1772 2004 2058 2249 2393 2473 2788
2847 3414 4238 4411 4444 4519 .
PB2 1828 1913
PBSS 2291 5635
PBSS1 2328 2313
PBSS2 1913 2163 2315 5192
pBSS2! 2292 2315
pPBSS2J 5192 5192
pPBSS4 2317 5181
pBSS4] 2298 2317
PBSSS 2299 5193
PBSSS! 51931 5193
RCALL 1474 5639
PCALLY 1493 1525 1621
PCOMMN 1628 5644
PDEC 3762 5669
POUMMY 4424 5674
PEAP 4932 5682
PEB 3428 3444
PEBSE 3444 4397 5467
PEND 898 5686
PENTRY 5154 5691
PEPTR 3442 4382 4384 4397 4415 4447
PEPTRP 3429 3442
PFLG 3129 3169 3232 3258
PFORY 2753 5696
PGEESC 491 664 676 1968 2648 ’858 4169 4336 5319
PHASE 493 1126 2433 4315
PIF 4899 5723
PIFERR 4909 4903 4913
PIFF 2322 5728
PLAP 4929 5748
POCT 3765 5757
POP 1715 1757
POPEX 444 4978
POPEXP 444 1568 1744 2314 3377
POPIN 686 1757 2367 3386 3314 3364
POPINT 671 686
PPAGE 692 5770
PPARY 1323 4566
PPARYS 1329 1331




PPAR3S
PPARG
PPARS
PPARG
PPARX
PPARY
PPAUSE
PRORG
PRSL
PRS2
PRS3
PRS4
PRSS
PRS6
PRS7
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