L 6YUL SYSTEM ASSEMBLER SACO PASS | USER'S OWN PAGE NO. 1 PAGE 80
R0001  wWE ARZ DEEPLY INDEBTZD TO THE ONEs THE ONWYs THE GREAT JOHN oHAW FOR THE FOLLOWING STRONG MAGICeees

RO003 #*JS0CTL

0004 * SETLOC»2 SIZ PASS 1 Bl

0005 #* MASKGRP ¢ 3 Sel Fel

R000D6 THE SACO 2ART OF PASS 1 CONTAINS THE FOLLOWING DATA:

R00D7  MAXIMJM LEGAL NUMERIC UPERATION CODE, GREATEST ADDRESS OF A MEMORY LOCATION, DITTO + 1y BLOCK SIZE - 1,
ROODS  SHIFT AMOUNTS FOR CONVERTING A BLOCK NUMBER TO AN ADDRESS ANp FOR STORING A NUMERIC OPERATION CODE, A TASLE
ROO11  SHOWING WHICH LOCATIJNS IN SACO ARE ERASA3LE, FIXzDy AND SPECIAL/NONEXISTENT, AND A TABLE OF SYMBOLIC J3ERA-
Rp013 TION CODES, EACH WITH EITHER CODED BINARY INFOIMATION (INSTRUCTION CODES) OR AN ADDRESS (CLERICAL CODES),
ROO142 IN SACZOe THIS TABLE 15 LOCATED IN BANK 5,
"ROO15 CODING IS ALSO PROVIJZD HERE 10 PROCESS (PARTLY) THE ADDRESS FIgELD oF POLISH OPERATOR CARDS,

Ro017 *QUANTITIES FILLED IN FOR REFERENCE BY GENERAL PASS ].

0018 N SO RIS e T A e R 0P THRS
0019 SC MAX NOP FXBIN 7
0020 sC MAX LOC OoCT - 17777
0021 8C ADR LIM DCT =~ 200CO0 o
0022 SC BLJK 1S 0CT -377
0023 sSC SHIFTS  OCT 0000 0044 24
0024 SC IYM TAB-CGAC =~ . COUNT 5TA = 1026 _SACDO MEMn -
00241 SC SJ3 LOC EQUALS SC TYP 7AB
00242 SC COJUNSP  EQUALS SC TYP TAB
0025 #5C SPZIAL 1S  Ce+l QP _FOUND SEG TEST
0026 % TS SACO MXR Z 9y MXR POLISH 2
00261 SC gLzFT P CAC €149 GOT ELEFP
00262 SC FLIFT P CAC 6165 1024 SC FLEFTO -
0027 SACO MEMO  0CT YA EFOAULIINETY " i SR
0028 oCT -4000 1777
0029 0cT -2001 7777
0030 DEC ____BBOO FFFF _ -
00301 *SEG MZMO ocT =1001 7777
0031 * RESERVE 23
00312 *SEG T=ST EX SWITCH BIT 7 SEG TEST
00314 * LA SEG TEST ZERD POST SPEc EXIT IfF NOT IN A SEGMENT ASSEM3.Y,
00316 * TS SEG MEMO SACO MEMD +2 POST SPEC CHANGE FIXED TO SPEC/NON AND EXIT.
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PO032 _ FIELD AND SHIFT MASKS FOR THE SACO PART OF PASS 1.
00329 BsVMA3KM oC1 0
0033 RBeClTSM OCT 77?7 1111 1117 _ .
0034 BeONESM oCT T777T 177 7T 17707
0035 BsB1l8T24M 0OCT 0000 0177
0036 BeB227125M  0OCT SO00 DOsEae
0037 ByB22T32M OCT 0000 0007 776
I 0038  RsB25T3IM O0CT =7740 Q00O
0039 BeBIT29M  0OCT ~-0200 0000
0040 BeCTT3M oCT ~7177
P e e
00642 BeB41745M OCT -370
0043 BeTWOM  pCT e
0044 BeONEW oCT -1
0045 N e PG VL R e «7700_ N B & &
0046 BeCHAIBM oCT -77
RO048 CONSTANTS.
T e ETTITR
00482 0CT 2000 OCT -2000
00483 OCT 5777 oCY =577 o
0049 SACO vXR MASKBASE Syl Fol
0050 Ry DT o N
0051 SPECON 12 OCT -120
0052 2 POLOP 7 QCT  =0340 Q00O
0053 2 POLOP 17 OCT -0740 0000
0054 2 POLOP 27 OCT -1340 0000
Ro054] SPECIAL ROJTINE IN PASS 1 FoR SACO TO ALLOCATE LEFTOVER INSTRUCTIQNS AND CONSTANTS TO FIXED 3ANKS,
00542 SC FLEFTO LA LOC CTR oCT 5777 FF OR ERAS
005422 awr R Uae ) ek LOC CTR FF _OR ERAS +1 IF BAD LOC CTRy ANYWHERE IN FIXzD IS 0K,
00543 55 LoC CTR B36T38M Coe2 IF LOC CTR IS IN A BANK, SO IS _EFTOVER,
00544 15 Co+l COMMON +2 GOT FLEFP
00545 CAC 6169
00546 FF OR ERAS LA CcCT 2000 LOC CTR GOT FLEFP IF FIXED FIXgD,y ORIG, PARAMETER WAS 2K,
e TR e Y R COMMON +2 GOT FLEFP IF ERASABLEs ANYWHERE IN FIXED IS 0K,
00548 CAC 6245 1024
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Po055 ~ SPECIAL RJJTINE IN PASS 1 FOR SACO TO RESPOND TQ THE FINDING OF AN INSTRUCTION OPERATION CODs. IF
Ro057 THE CODE IS A POLISH OR STORE AUDRESS CONSTANTy RzSETS THE 3EGINNING-OF-EQUATION INDICATOR (BIT 29 OF SNITCH)
R0059 AND RzTURNS TO THE GEZNERAL INSTRUCTION-PRICESSING PROCEDJRE, IF THE CODE IS A POLISH OPERATORs THE SEVZN=BIT
Ro061 ECGJIVALENT 1S PLACED IN BITS 18-24 OF HEALTH AND [HE BEGINNING=OF-EQUATION INDICATOR IS EXAMINED, IF IT IS
Ro0s63 RESET (AS IS TRUE INITIALLY)s IT IS NCOW SET AND p7 IS SUPPLIED AS THE SECOND OPERATOR, TO INDICATE THAT PASS 2
RO065 IS5 17O DECODE AN OPERATOR WORD CQUNT FROM THERE, OJTHERWISE, THE ADDRESS FIELD IS INTERPRETED AS FOLLOWS,,,
Rooe7  BLANK: OPERATOR gy NJMERIC: OPERATOR o7 (ASSUME NEW EQUATION) s SYMBOLIC WITH MODIFIER: OPERATOR 17 (ILLEGAL
RO069 FORMAT), SYMBOLIC: VALUE FROM OPERATION CODE TABL:z IF POLISH OPERATOR, OR OPERATOR 27 OTHERWISE,

0071 _ _POLISH @ NAs ONEM 440  ZERD POLISH Jp

0072 SWSs B22T32M NeX4 16+L HEALTH SEND BITS AS USUAL IF NOT pOLISH.

0074 NAy TWOM 440 ZERD C Pl EXIT EXIT IF AN IMPLIED-ADDRESS CODE,

0076 LAy B41T45% 4,40 L= PRRON Y. BC B BT - .

0077 LAy B41T45% SPECON 12 440 SC Pl EXIT BRANCH IF NOT A POLISH OR STORE ADDRESS,
0079 TSy BIT294 ZERO SWITCH SC P1 EXrT RESET INDICATOR, EXIT,

0081 POLISH OP SWSe B18T24M NeX4 21l HEALTH SEND EQUIVALENT OF LEFT OPERATR.

0083 SM HEALTH BIT 32 HEALTH INDICATE pOLISH OPERATOR WORD.,

EESINeRE .y i v Nk BITERYS SWITEW o Ime o IR0 0L B BRANCH IF NOT BEGINNING OF FQUATION,

0087 SM HEALTH 2 POLOP 7 HEALTH SEND INDICATION TO PASS 2.
0089 TSy BIT29%  ONES SWITCH SC Pl EXTT SET INDICATOR AND EXIT.
0091 TWO PJLES TX P1 MASKS - Z yMXR

0092 TS Z235C Za X4 ADR FIELD DECODE ADDRESS FIELDs

bt e i T e Ll PAREE SO0 26R0D - INSTRUCT FAST EXIT FOR EBLANK (VACUQUS) J2ERATOIR.
0036 X SACO MXR - Z ¢+ MXR

o7 NA L FIELD COp BIT 1 POLIsH Jp +3 _ BRANCH IF ADDREss FIELD IS NOT 5YMBOLIC,.
0099 LA FIELD COD +1 ZERD Cye2 BRANCH IF NO MODIFIER,

0101 TSs B25T31% 2 POLOP 17 HEALTH SC P1 EX1T INDICATE IMPROPER ADDRESS FIELD, EXIT.
0103 NAs CHARgY  ADR WD ASTRISKS Co+3 BRANCH IF NO PETACHED ASTERISK.

0105 NAs CHARTY  ApR Wp BLAVKS POLE FAIL BRANCH IF OPERATOR SYMBOL TOO [ONGe
0107 1Sy CHARBYM  BLANKS ADR WD POLE SEEK BLANK OUT ASTERISK, LOOK UP CO02:z,

0109 NAs C778M ADR WD BLANKS POLE FAIL BRANCH IF MORE THAN SIX CHARACTzRS,

ST IgE - e e - . B ECRARES BeERe Co+2 REVERSE BASE FOR SET OF CHARACTZR MAs£Se
0113 NAy VMASKM  ADR WD BLANKS Co+2 SCAN TO LEFT UNTIL A CHARACTER IS FOJND,
0115 15 NeX4ol NeVMXR Co=1

0116 _ NAy VMASK¥  ADR WD  ASTRISKS POLE SEEK ~ PROCEED WITH SEARCH IF NO ASTERISK. -
0118 55 BLANKS N9 MXR ADR WD BLANK OUT ATTACHED ASTERISK,

0120 POLE SEEK TX = e S0 00 THRE - ZyX4
0121 SWSe B22T25M ADR WD 17 Co+l
0122 SWEs ONESY 4,0 0 7 s X4 SELECT SECTION OF OP CODE LIST.
0124 X Z215Cs1 - -
0125 LA NeXéol ZERD POLE FAIL BRANCH IF OP CODE NOT FOUND,
0127 NAy C1T6M ADR WD 440 Co=1 SEARCH THROUGH SELECTED SUBLIST,
0129 LAy B37B438% ONES _ Gt Coe2 _ BRANCH IF POLISH QPERATOR FQUND,
0131 POLE FAIL TS, B2sT731% 2 POLOP 27 HEALTH 5C P1 EXt1T INDICATE FAILURE AND EXIT.
0133 SWSe B25T31M NeXg 149 HEALTH SENU EQUIVALENT OF RIGHT OPERATOR.
0135 SC P1 EXIT TS Pl MASKS ZyMXR INSTRUCT

-
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L eYUL SYSTEM ASSEMBLER SACO PASS I USER'S OWN PAGE NO. 4 PAGE
ECREANS . SR RPN S LS RN CD NN CURBEN T e R _ ek e

01354 MASKGRP 540 Fa0

01356 COUNT STA NA» CHARL  ADR WD ToRRRE T ey TR : T

013568 sWSs CHARIL LOC CIR 16 ADR WD 5 REPLACE DOLLAR SIGN WITH BANK NJMBER,

_Ro13e  OPERATION <ODE THREADS AND TABLES FOR S5ACOy USED IN PASS 1.

01362 SETLOC,3 0 B85
01364 SETLOCy4 15 BS5
_________ 0127 QP THRS  CAC . CobES OL o BAD CODE

0138 CAC CODES 11 CODES 10
01369 CAC ODES 21 CODES 20
0140 sl ae e i o KBRS ST i T o FSOBPRRE - Y e R et e
0l4l CAC CODES 4} BAD CODE
0142 CAC CODES 51 CODES 50
0143 . eACc CODPES 6L _ CoDES 60 R B ;
Cla4 CAC CODES 71 CODES 72

Rplsass SACO OPERATION CODE TABLESe PLEASE ISNORE THE BAnK ERRORSe
0145 LOES Ul MyAsMA A+ SK A Be7400
0l4é MyAsDE AsC Ay DECIMAL
Ly BERE iR E e T N AsD s - Bghde)l
0ls8 MeAWDD AsV A Beb4bgl
0149 Mo A HE As+AD As HEAD TAIL
0150 MsAsME  AWMO  ANRY __LATE MEM
0151 BAD CIDE oCT 0

AULS8 T SODES 1] NGOV o ke - A SRRROD. v e e e
0153 MeA MG AWK As Be7400
0154 MsAWDS AsU A Beb44g]

0155 ~ MeADS AeQ As Be5331
0156 My AgMX AgV Ay Beb241
0157 ocCT 0
0158 CODES 10 MeAsMP Ay As B+6200
0159 MeAoDM AsP A Be4541

010 MeASOM ~ AWPR Ay By5101

0lel MeAsDO AsT A Be5641
0162 MeAsUN AgIT As Bes231
0163 MyAsDM Raly-- o AsE ERSSST v
Ol64 MeAsDO A4UB AsLE B4700¢
0165 oCT 0
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0167 CODES 21 MyAsAD Ay As By7000
0168 o MaAWND A NX  Ae  Bs5040
0169 MeAgVA AsD Ay B45341
0170 MeAsAC As0S A Be&T731
FEASREIY o e v M A AR R e ReerTe . BAE Y
0l72 MeAsAR AsVA AsL Be4331
0173 MeAsVD AsEF Ay Be5731
B 0174 __MaAWAD AsRE  AeS B e4060
0175 MeAWRE AsTU AsRN Be4006
0176 MeAsNE AsAT As BeHT11
BN e . - S ReBARE. . ALl __AsNT Bs5016
0178 MeA g RE AsSU Ay ME Bs5026
0179 oCT ¢]
0180 CODES 20 MaAs As Ay Bs4100
0181 ocCT 6]
o182 CODES 31 MeAelIS As As 15 EQUALSg
0183 MeAsEX AsTE AsND Be51l32
. 0lB31  MyANEV _ASJEN _As EVEN
0184 MeAsIT AsC Ay Be4041
0185 MeAslIT AsCQ As Be5751
e ONRES &0 - L TR ERR . RN Loy R e 0 DA
0187 MsAsVS AU Aa Betl4l
0188 MeAsVS AsRT As Be5501
0189 o MaAWVS  ANLT Ay __Basb5541
0190 MeAaVX AsSC Ay Bs4101
0191 MeAsVX AgV A Be5701
et e 0 MaAsEX i 8 SRR S Bse401l1 -
0133 MoeAGRT AeB A BesD51
0194 MeAsAX AsTo Asl Bes4lll
0185 M AWAX  AsTe  Ag2 Bye4l51
Qloé MeAsAX AsCy Asl By5211
0157 MeAsAX AsCo As2 Be5251
g et e _ MyAlVS AsQ Rw: g - SNSSS1
0139 MeAsAS AeTy Asl Beblll
0200 MeAsAS AsTo As2 Bs5151
_Geol1 _ MeAWAS  AGIN Ay By463]
0202 MeAsIT AyA As Beb5511
0203 MeAslIT AsClI Ay Be5551
i 0204 B s lwni A R

@ o E32%385§5E5 Ll SR e s SRR TR L0 l!” A GV o 0 |
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Po204]1 SACO JPERATION CODE TABLES CONTINUED, PLEASE IGNJIRE THE BANK ERRORS,
0205 CODES 30 MeAsIN As+DE AsX Bs5040
0206 . MeAlEQ  AJUA  AslS  ]s EQUALS
0207 MeAsER AsAS AsE ERASE
0208 MeAsND AsLO AsD Be5611
Aot IRRDS ey MRSEIDE T AsLD AsAD BeB611
0210 MyA RO A s UN AsD ByH451
0211 MeA s VM ALOV AsE Be4l3l
0212  MeAsIN  AWCR Assl Be4611
0213 MeAsIN AsCR Ave2 By4651
0214 MsAsVP A+RO AsJ Be5741
0215 fliund MeAINO et L RRAGERE s amen LeemE  T i
0216 MeAsIN AsHI AWNT Be5022
0217 0cC1 0
0219 CUDES 41 MeA0C AsT Ay OCTAL
0220 MeA+0C AsTA AsL OCTAL
PABERNIESs. o NeReRD- b ReES A ke o T 2RBEIRALE -
0222 MeA9SE AsTL AsQC SETLOC
0223 MeAoBH AsIZ As Bea4401
0224 M ASBD  AsSU Ay Be4501 .
0225 MsAsBD AsDV As Be4701
Cz226 MeAeS] A +«GN As Be5201
BTk e NSRRI Rl e e - Bs5031
0228 My A9 SG AN As Be5201
02281 # Mes A9 SE A+GN AsJY LATE MEW
0229 _ oY 0 .
0230 CODES 51 MeA o SU As As Be7200
ABEELT . MsA»ST AsOR s . Besll0
0232 MyAs OV A s SK As Beb402
0233 MoAsSW AW IT AsC Bs5651
0235 MeAsST AlsZ As Beb&24l
0236 MyAsBY AsSU As Bsbb4]
i RgRtey .. BMANOK.. 5K L o san SONCER e s . .
0238 MeAeSX AsAs As2 Beb45]
0239 MyAsSU A+BR AsD SJUBRD
0240  OCT O _
0241 CODES 50 MeAsBL A+0C Ay BLOCK
SRR BRI MeASBP  All Al . Be5601
0243 MeAoBM AsN As Bes201
0244 Me A9 BO ALV As Be&301
0245  MsAsSQ AWRT Ay - BeS5231
0246 MoAySM A,0V AsE B+5631
0267 MeAs20 ALCT Ay 22CTAL
0248 MeAe20 Astl .7 AL _ 20CTAL
0249 MeAsSQ AsUA AWRE Bebe202
0250 ocCT 0
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P0251 SACO JPERATION CODE TABLFS CONCILUDFD, PLEASF JGNIORE THF BAwyy FRRORS,
0252 CUDES 61 MeAsTC Ay As B+4000
0253 . MeAeXC AsH _As __BeB&0C _i
0254 MeAsCC AsS As Be4400
0255 MeAsCA AsF As Bey5410
s SR SNEI T & MeAsTE AR5T - A& Bebb11
0257 MeA s XC AsHX Assl Be4S11L
0258 MeA s XC AgHX Assl Be4551
. p2ke _MeAeXA AsDo o Asl Ba&T711
0260 Mo A s XA AsDy As2 Beb4751
0261 MeAsT] AsXs Asl By5311
ARG o WMgRel g Rals - BRE Beb351
0263 MeAsTA AL Ay BebaTal
0264 MeaRAsTC AsR A B+4000
0265 _ MeAsTC _ASAA Ay _ Babble
0266 MeA e XA Al.Q A Be4002
0267 MeAsCA AsDR A Be4070
BT OPEH. o _ MsAsXC AsAD AsR o BedYee -
0269 MeAsTA AyIL As HEAD TAIv
0270 oCT 0]
0271 CODES 60 MaAs= As As 1S EQUALS
0272 MoA P Ay Ay Bs4100
0273 ocCT 0
0274 CODES 71 MeAsCS A Al Be6000
0275 MeAsTS As Ay Beb450
02751 MsAsTS AsF As By6400
0276 MeAsTS AU As Beb1l41
RS _MsA»TS AsRT LY Be5041
0278 MeAsTS AsLT Ae Be4b601
0279 MsAsTS AsLC A Be5001
0280  MesAsLX AeAs _Asl By421l
0281 MsAsLX AsAy A2 Beb2b1l
0282 MeAslLX AsCo Asl Bef311
AL ipies . - - e R EK _AsCy BT Be4351
0284 MeA XS AsUs Asl Be5011
0285 MeA s XS AslUy As2 Bs5051
0286 oCT Y _
0287 CODES 70 MeAsCO AsM As Be6002
0288 i __MsAsLO AsC e SETLOC
0289 MeAsLOD A+DO AN Be5711
0290 MsAsTM AsQV AsE Be4031
0291 _MeANTP Ay  As Bya031
0292 MsAsCO A MP Al Bs543]
0293 MeAsCO AsS A Be5131
L 02935 2 BARRSD: o AANl .o AsT COUNT
02936 MeA =P AslLU AsS EJU PLUJS
02937 MeAg=M AsIN AsUS EaU MiNUg
0294 oCT G
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