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~ @GUIDE TO OP CoDES RECDGNIZED BY YUL SYSTeM FOR BLK2 AND AGC USER'S OWN PAGE NOo 1 = PAGE )\

0001  BY: HUGH BLAIR=sMITH "IL7=238E Ms73 XT 1215 OCTOBER 104 1967  p 4=/ 7/ i
- : / /ff £ 0o 7ﬂ

0002 THIS DoCUMENT LISTS ALoHABETICALLY ALL THE OPERAYICN coDfS (CARD COLUMNS 18=73) RECOGNIZED BY THE YUL
0004  ASSEMBLERS FOR BLkz AND AaC, EACH DP Cone IS ATCOMPANILD BY TDMF VITAL STATISTICS: IYPr. ONE OR TWU ReFERENCES
0006 (CITATIONS) TO FULLER DOCHMENIATIDN, EQUIVALELNT NAME (5) 4 S5CoP; (OEGREE OF GENERALLITY), MEANING oF APPENOED G e

0008 ASTERISKy AND THE SIGNIFICANCE OF tHE AosREVIATIONe THERE IS5 AISO A PAGE WITH blMlLAR INFORMATION ON ALL LgGAL

0010  CONTENTS OF COLUMNS | AND g, DETAILED UpSCRIPTIONS DF THL €Ot UuNS oF THE OP CoDE GUIDE FOLLOW,
o012 OP CoDg: THE ALPHABETIC oRDgRING IS THp CLASSICAL PUNCHgD=CAi D COLLATING SEQU.NC'x BLANK g sngIAL tHARAcr ns
haiA: 0014 ALPHABET, NUMERALS, EVERY OP CODe SHOWN WITH AN ASTERISKy F.Ce BBCONN, 50 L WwIT Te EeGe ON,
0016 TYPE: OP CODES ARE CLASSTFIED INTO THE FOLLOWING TYPES:
0017 ADR TON ~ (ADDRESS CoNSTANT) ¢ ONg OR Two WORDS MADF UP pF oNi oR MoRE ADDRESSgS BUT No MACHINE oP CQugSy
"""" " 0019  CLERICAL, AN INSTRUCTION 7O THE ASSEMuLER RATHER THAN 710 [H, 4aGCj ;
: 0020 INSTR (INSTRyUCTION) s A WORD DIRECTLY EXECUTABLE BY THE A(¢:
T 0021  MERGE (HERGE ONTROL CARD) 4 AN INSTRUCTION 710 THE FxLE-u.DA71~G PART OF THg YUL SYSTEM, GOVERNING MERGING
PO O OF INPUT CARDS WITH OLD PROGRAM3 ’ (e i LGB
0024 NUM CON__jNUMtRlC-gguglANr). ONE DR Two WORDS ugpnesLNrINu 4 _NUMBERS
0025 PRET OP (INTERpRETIVE OP COpE)es PACKEp 2 TO A WORD IN INTE: PRETIVE PROGRAMS: ANp TR Sk
g 0027  OBSOLETEs ONE CoDe (MODTFY) WHICH IS RpCOOGNIZED BY” YUL.1800y BUT DOESNeT 0LO ANYTHING USEFDE, RO TN 4
T 0029  REF/PAGE:  THE FOLLOWING REFERENCES ARE cITED:
sl _~~ , 0030 £ D (DIGEST)» HyGH BLAlR-SMIIHO A YUL pRQ(,RAMMLR.S DXQLSIO' IEVISION T AUGUST 3‘0 1967 ‘COMPU’ER PRIN‘OUT)‘ S
S0 0032 G (GUIDE)y THIS DOCUMENTS
0033 I (INTERPRETER BDOK), CHARLES A, MUNTZ, *"USERS GUIDE To Tnt Biock IT AGL/LGC INTERPRETER.™ APRIL 1965 (Ruw89))
% 0035 M (MACHINL BOOK)e HUGH RLAJR=S5M1THy *"AGC4 MEMU #9 = BLOCK 1| [NSTRUCTIONS«® REVISED JUNE 1e 19671 i)
0037 T (TIPS)y HUGH BLAIR=SMITHy »YUL TIPS,» PUBLISHLD FRUM TIME To TIME IN ®THE SUNLITER® (BARBARA JO JONTZe $De)d
0039 Y (YUL BOUK)s RAYTHEON AGC INFORMATIOIN SERIES 1SSUE 13, "YUL PROGRAMMING SYSTEM."™ 5 DECEMBER 19636 oW - ST

© 0041  EACH CITATION IS GIVEN IN THr FORM R/PP; Tete Y/80 MEANS PAGE B8p OF REFERENCE Ye IN MOST OF THy CITATIONS oF

0043  THE DIGEST, A SPeclAL SERIES OF PAGE NUMiERS IS USED: Cly €2y Cay C4e EACH OF THESE REFERS TO 1,0 PLACLS AT

0045 ONCEs ONE IN THE SECTION wAGC BLDCK 1T INTERPRETIVE CTODEST AS EhuE— 'RULES FOR BLK2» AND ONE IN THE SiECTION

0047 “AGC BLOCK II1 INTERPRETIVF CODLES: ASSEMbLY RULELS FOR AGC," F/ R JUAMPLEe C2 REFERS TO ®USER'S OwWN PAGE NO, 2%

0049  IN BOTH SECTIONS, THIS DeVICE HELPS IN FINDING THE DIFFERENC, § BETWEEN THE TWO ASSEMBL:RSe THe "PAGE NUMBER®

0051 IN A yUL YIP CITATION IS ReALLy THE SERIAL NUMgLR OF THe TIv, W HERF TWO CITATIONS ARg GIVEN, THE FIRST IS tHE
0053 BETTER OR MORE BASIC ONEe e R s N e ¥ i Yothe T R g T T T ol Y LR S LR SN L e

0054  SAME AS: AN 0P CoDg IN THIS COLUMN HAS gXACTLY THE SAME EFFE(T ON THE ASSEMBLER AS THE ONE ON tHgE LpFT, THOUGH
0056  PROGRAMMING CONVENTIONS SOMETIMES MAKE An ARTIFICIAL DISTINCTION, AS BETWEEN "EQUALS® AnD "=» IN DISKERAS ETC,

0062  INSOFAR A5 PARAMETERS SUCH AS WORD LENGTH MAKE A DIFFERENCE, IF IT IS MARKED "SAME,"

0058  WHEN AN OP TODE IN THIS CoLUMN IS5 DLFINITELY A LgSS PReFERRED ONpe IT IS eNCLOSED IN ANGLE BRACKETS <THUS>.

0060 SCOPE: AN OP CODE MARKED #GENw I« GENERAL, THAT 1S5, THE SAME FoR ALL COMPUTERS SERVED BY YUL-lago, EXCLPT

IT 15 UNIwUE To THE BiocK

0064  IT AGCy BUT THE SAMg IN THE BLK2 AND AGC ASSEMBLERS. *DIFF« TEANS THAT THE OP CODg IS ngAth OIFFERENTLY AY
0066  THE BLK2 AND AGC ASSEMBLERSe IN wAyS THAT CAN gk FOUND THROubn _THE CITATIUNS.

7

0068 EFFLCT OF #: THE OPTIONAL ASTERIek EITHFR MEANS INTERPRETIVE INDEXING OR IT HAS soug_SPE;lAL ML ANING THAT cAN 7
0070  BE FOUND THROUGH THE CITAYION IN YHIS COLUMN, | R R L T ety R e, L T S S

0071  SIGNIFICANCE OF ABBREVIATTON: USUALLY, THE PURPQSE DF THIS C/ LUMN 1S SIMPLY Y0 SHOW WHICH WORDS WERE COM. T
0073 PRESSED, BENT, FOLDED, AND MUTILATED TO FORM THL OP CODE, wHy NpvER THIS YIpLDs LITTLE MEANING, LngClALLY INT ke
0075 THE RARELY USgD CpDeS, THeRg IS ADDIYIONAL INFORMATION, HOWg\gR, THIS COLUMN 1S NQ SUBSTITUTE FOR THE CITgD

0077 REFLRENCES FOR FINDING OUtr WHAT A GIVEN gP CODEg RLALLY Dog§




#GUIDE TO OP CoDeS RECOGNIZED BY YUU SYST¢M FOR BLK2 AND AGC

R “USER'S OWN PAGE NO. 2 PAGE
OOZB P CQDE 1YPE  REF/PAGE SAME AS SCQPE__EFFECT pF » BIGNIFICANCL uF ABBRLVIA[IQN 3
00 O - " - Qp_—-A___ - - - - - -
0082 (BLANK) ADR CoN G/10 1/6  <P» 0IFF (:osl,siéAxsuxFoauARD ADDRESS TYPE,
AT TR ~ CLERICAL y/B0 G/1n EQUALSe<15> GEN EcuaLs
0085  =MINUS CLERICAL 1/10 G/1) " Ec yal S MINUS LOCATION COUNTER
B " 0087  =PLUS  CLERICAL T/10 G/11 " EcUALS PLUS LOCATION COUNTER
0089 ABS PRET OP__1/s6 D/C3 SAME AiSOLUTE VALUE (SCALAR)
3 0091 ABVAL PRET OP 1/66 D/Ca . AL SOLUTE VALUE (VECTOR)
0093  ACOS PRET OP 1/66 D/C3  ARCCOS " ALC COSINE
0094 AD INSTR M/10 " ALD
0095  ADRES  ADR CON M/25 ] Al DRESS NS
g 0096  ADS INSTR M/9 " “ALD 1O STORAGE dama
0098 ARCCOS PRET 0P [/10 D/C3a _ACOS _ " A C COSINE
s 0099 ARCSIN PRET 0P 1/10 D/Ca ASIN " ALC SINE
= 0100 ASIN  PRLT OP 1/66 D/C3 ARCSIN " Al C SINE_ T ATHE R
0101 AUG INSTR M/Z13 ol AL GMENT
0102 AXCel  PRET QP 1/66 D/C2 v Ai DRESS TO INDEX 1 COMPLEMENTED
0104  AXCe2  PRET OP 1/66 D/C3 . ALDRESS TO INDEX 2 COMPLEMENTED
0106 AxTsl PRET OP_ 1/66 D/C2 " AL DRESS TO INLEX ) TRUE
1 T 0108 AXTe2 PRET 0P 1/66 D/C2 [ ALDRESS TD INDEX 2 TRUE
0110  BANK CLERICAL /11 SAME SiEx FREE LOCATION IN THIS BANK
ML T 0112  BBCON® ADR CON  M/27 G/11 O1FF SEE G/11 Bl TH=BANK CONSTANT
M b 0 BDOV# PRET 0P 1766 D/Cy SAME [NDEXING B/ CxwARDS DOUbLE DIVIDE
0116  BOSU®  PRET OP  1/66 D/C) NOEXING B, CKwARDS DOUBLE SUBTRACT
T 0118 BHIZ PRET OP 1/66 D/Cy ulFF Bi ANCH ON HIGH=0RDER ZERQ
L e Tl 0120 pLOCK  CLERICAL g/12. Y/771 GEN Si bk FREE LOCATION IN THIS gLoCk
0122 BMN PRET 0P 1/66 D/C2 SAME B ANcH ON_MINUS
Tl B T " 0l24  BNKSUM ADR CON  G/12 OIFF Gi NERATE BANK SUM PATTERN FOR SELFCHECK
iU e uglen - BOF ~PRET 0P Dp/C3 BOFF SAME Bi ANCH IF BIT OFF
0128 DBOFCLR PRET 0P 1/66 DL/Ca - Bi ANCH IF BIT OFFes CLEAR BIT
Pl 0130 BOFF  PRET oP _1/66 D/Ca BOF " BiANCH IF BIT QFF
0132 BOFINV_PRET Op 1/66 D/C3 » B ANcH IF BIT OFFs INVERT pIY
0134  BOFSET PRET 0P 1/66 D/C3 " Bt ANcH IF BIT OFFe SET BIT
e gF3s BON. 0 PRET 0P 1786 -D/CA » BLANCH IF BIT ON
0138 BONCLR PRET 0P 1/66 D/Ca " BiiANCH IF BIT ONe CLEAR BIT
0140 BONINV _PRET OP_ I1/66 D/Ca " Bi-ANCH IF BIT ONe INVERT BIT
3 0142 BONSET PRET OP  1/66 D/C3 o Bi ANCH IF BIT ONe SET BIT
0l4&  BOV PRET OP  1/66 D/C2 e Bi.ANCH ON OVERFLOW
0l%6  BoVB PRET 0P 1766 D/C>o L Bi. ANCH ON QVERFLOW TQ BASIC
i 3 0148  BPL  PRET OP_ 1/66 D/C2 " B ANCH DN _PLUS
0150 BVSUs PRET OP 1¢66 DyCy L INDEXING B/CKWARDS VECTOR SUBTRACT L Sy
01%2 BZE PRET 0P 1/66 D/C2 " Bl ANCH ON ZERD
0154  B2ZF INSTR M/13 " B ANCH DN ZERO YO FIXEgD
0156  BZMF INSTR M/14 " B ANCH oN ZERO OR MINUS TO FIXED




L eGUIDE To OP ToDES RECDGNIZED BY YUU SYSTEM FOR BLK2 AND AGC USER'S OWN PAGF NO. 3 PAGE

TR - L - OF COPE T XIPE. REF/PAGE  SaAME aS SCoPE  EFFECT oF # Si1GNIFICANCE OF ABBREVIATION
G160 e — S 2 .
0162 CA INSTR M/9 SAME , CLEAR AND APD
~ 0lék CADR  ADR CON  M/26 FCADR " CiMPLETE ADDRESS
Wi - Teleb CAE - ANSIR | M/e | CA " ClEAR AND APD FROM ERASABLE
0168  CAF _INSTR M/9 CA " Ci EaR AND ADD FROM FIXED
0170 CALL  PRET OoP 1/67 D/C2 DIFF CiLL
ST 0N Y - SGALRB . PREYIOPR DaGZT . C.LL AND RETURN IN BASIC
L. 0318 CARDNO - MERGE Y/B6 D/8 GEN C.RD NUMBER
0176  CARDNS MERGE D/8 [d C. RD NUMBERS
T T L oLeS - - CCACL® "PRET ORF: 1767 D/C] 0IFF _ INDEXING Ci MPUTED CALL
i 0177 CCLRB*  PRET 0P D/C1 SAME _ INDEXING CiMpUTED CALL AND RETURN IN gASIC
(s 0179 CCS INSTR M/B - CiUNTe COMPARE AND SKIP
0181 CGOTO# PRET OP 1767 D/Cy » INDEXING Ct MPUTED GO TO
0183 CLEAR  PRET 0P _ 1/67 D/C3 CLR " CiEAR A BIT
RN 0184 CLR  PRET OP D/C3 CLEAR " ClEAR A BIT
3 0185 CLRGO  PRET OP 1/67 D/C3a . Cl EaR A BIT AND GO TO
0187  COM INSTR M/19 " Ct MPLEMENT
______ T - ol8y _Cas "PRET 0P 1/57 D/C3 COSINE . Ci SINE
0189 COSINE PRET OP 1/10 D/C3 C€OS " CiSINE
POTRL A s 3T 01?0 “ COUNT# CLERICAL T/8 T/10 GEN SEE T/10 CtUNT WORDS
i BE9Y . 68 " UINSTR M/9 SAME Ci EAR_AND SUBTRACT
0193  DAD» PRET OP_ 1/67 D/C) SAME INDEXING Dt UBLE _ADD
L e AR ORS -  INSTR. M/B ' DCURLE ADD TO STORAGE
T T alph  BEA T | INSIR M/13 " DLUBLE CLEAR AND ADD
0198 DCOM__ INSIR M/21 ' D UBLE COMPLEMENT
LT ~ 0200 DCOMP  PRET OP  1/67 D/C3 “ DO UBLE COMPLEMENT
g 0202  DCS INSTR M/14 " Do UGLE CLEAR AND SUBTRACT
; 0204  DDOUBL _INSTR M/16 " DCURLE _DOUBLE
T 0206 DDV®  PRET OP  1/67 D/Ch w INDEXING D UBLE DIVIDE
0208  DECs  NUM CON_Y/67 GEN SEE Y/69 Di CIMAL CONSTANY
0210  DELETE _MEKGE y/85 " Di LETE CARDS
PR R e E ) INSTR — M/13 SAME DIMINISH
0212 DLOAD® PRET oP 1767 D/C1 " INDEXING DI UBLE LOAD
0213 DMPx PRET 0P _ 1767 D/Cy " INDEXING D UBLE MULTIPLY
0215 OMPR®  PRET QP l/bl /Gy " INDEXING D/ URLE MULTIPLY AND RQUND
© 0217 DNCHAN ADR CON M/26e1 " Dt whlL INg CHANNEL ADDRESS
0219  ONPTR __ ADR CON  M/2641 “ Dc WNLENK LIPT POINTER
0221 DOT=  PRET 0P I/67 D/C1 v INDEXING Di.T PRODUCT B
0222 DOUBLE INSTR M/20 o Di UBLE
0223 DsQ PRET 0P 1/67 D/C3 » D¢ URLE SQUARE
0225 DSUx PRET OP 1/67 D/C1 . INDEXING DCUBLE SUBTRACY
0227 OTCB INSTR M/20 . Dr UnLE TRANSFER CONTROLs SETTING BOTH BANKS
0229 DTCF INSTR M/19 " Or.UBLE TRANSFER CONTROLs SgTYING FBANK
0231 DV NSTR M/12 ® DIVIDE
0232 DXCH NSTR  M/10 " DLUBLE EXCHANGE




#GUID: TO OP CoDES RECDGNIZED BY YUU SYST¢M FOR BLK2 AND AGC USER'S OWN PAGr NO. 4 PAGE
ogg:; oP CoDE  TYPE REF/PAGE  SAME aS SCOPE EFFECT (F »  SiGNIFICANCE (F ABBREVIATIqN
0 b - [ - -
0238 EBANK=  CLERICAL M/26 G/13 DIFF E_BANK ING EQUALS
= 0240 ECADR _ ADR CON M/26 10NADR SAME EFASABLE=MEMORY COMPLETL ADDRESS
0242  EDRUPT INSTR  M/12 G/13 DIFF EL SMALLY*S INTERRUPT INSTRUCTIoN
0244 EQUALS CLERICAL Y/80 G/1g =e<I5» GEN b UALS
0245  ERASE  CLERICAL y/78 L] Ri SERVE ERASABLE MEMORY
0247  EVEN  CLERICAL G/14 " MiKE LOCATION COUNTER EVEN
0249  EXIT PRET OP _ 1/67 DyCa SAME ExIT
0250 EXTEND INSTR  M/l6 L. E.TEND
0251  FCADR ___ ADR CON M/26 CADR SAME F)XED=MEMORY COMPLETE ADDgEsSS
0253 _ GENADR _ADR CaN . M/2S L SAME. GI NERALIZED ADDRESS
0255 GO 10 PRET QP D 16 - L GL_10
pe 0256  GOTO  PRET OP 1/67 D/C2 GO TO " Gl 10
0257 _ HEAD CLERICAL y/g82 <TAILy GEN EfTABLISH HEALD CHARACTER
0259 INCR___ INSTR ___ M/Y SAME It CREMENT
0260 [NCRel PRET OP 1/67 D/C2 v 1! CREMENT INDEX 1
Lo e 1 INCRY  PREY QP U 1/AT D/C2 L It CREMENT INDEX 2
02664  INDEX  INSTR  M/10 M/la <NDX> o 11 DEx
0265  INHINT INSTR M/16 " 1i HIBIT INTERRUPY
0267 INSERY MERGE T/10 GEN IL.SERT CARDS
0268 INV  PRET OP _D/C3 INVERT SAME It VERT A BIT
0269 INVERT _PRET OP _1/67 D/Ca INV " ILVERT A EIT
~ 0270 INVGO  PREY OP 1/67 D/C3 D ILVERT A BIT AND Go TO
____-D2v2 __ IS ~ CLERICAL y/80 G/10 EQUALSes GEN 1. FOUIVALENT To AR
0274 _ ITA PRET OP _1¢15 D/C2 S1Q DIFF 1t TERPRETIVE TRANSFER ADDRESS TO STORAGE B
0276 ITCu PRET oP 1715 D/C3  RVQ SAME IL.TERPRETIVE TRANSFER CONTROL TO @ * oy
0278 LOC CLERICAL Y/76 SETLOC GEN SLT_LOCATION COUNTER )
0280 LXAel  PRET OP _1/67 D/C2 SAME LCAD INOEX 1 FROM ADDRESS
0282 LXAs2 PREY OP__1/47 D/C2 o! LCAD INDEX 2 FROM ADDRESS
0284  LXCel PRET OP 1/67 D/C2 » Li AD _INDEX 3 FROM ADDRESS CoMPLEMENTED
0286 LXCe2 PRET 0P 1/67 D/C) . L AD INDEX 2 FROM ADDRESS CoMPLEMENTED
0288 LXCH INSTR MLB " L. EXCHANGE

= HES 55 T =




 VERAl @GUIDE TO OP CoDES RECOGNIZED BY YUU SYSTeM FOR BLK2 AND AGC USER'S OWN PAGE NO, & PAGE 5
0289 OP CODE TYPE REF/PAGE  SAME AS SCOPE  EFFECT OF = Sxeulrxcance OF ABBREVIATION
0271 - - -.-- =3 -
0293  MASK INSTR M/11 <MSK» SAME MLSK
0296  MEMORY CLERICAL v/82 GEN Mi MORY TYPE
T 0295 MM NUM CON G/14 SAME MiJoR MODE CONSTANT
0297  MODIFY OBSOLETE G/14 GEN McDIFY SUBROUTINE
0299 MP  INSTR  M/14 SAME MLLTIPLY
T 0300  MSK  INSTR  M/11 MASK " ML Sk
0301 MsuU INSTR M/13 . Mc DULAR SUBTRACT
TV D303 MXVE T PRET OP ¥/e7 D/Cy . INDEXING MATRIX TIMES VECTOR
0305  NDx INSTR  M/7 INDEX SAME 10Dk yx
0306 NOOP  INSTR ~ M/16 M/19 0 : NC OPERATION
f 0307  NORM#  PRLY 0P 1/67 D/C1 <SLCk>» L INDEXING  N¢RuALIZE
0308 NV NUM CON G714 VN ' N(u~-vsne CONSTANT
0310  OCT» NUM CON  y/67 <OCTALM> GEN SEE Y/69 ¢TAL CONSTANT
0312 OCTAL® NUM CON  Y/67 OCT* " SEE_Y/b9 D¢ TAL CONSTANT
0314 OVSK INSTR M/20 SAME, O\ERFLOW SKIP
0316 P ADR COoN 6710 (BLANK) SAME PcL1SH ADDRESS
YR 0318 PDOL®  PRET 0P 1/68 D/Ch ” NDEXING PLSH DOwWN AND DOUBLE LOAD
! 0320 PDVL®  PRET 0P 1/68 D/Cy " NDEXING PLSH DOWN AND VECTOR LOAD
0322 PUSH  PRET 0P 1/68 D/Ca el PL5H DOWN
0323  OXCH____ INSTR __ M/13 _ SAME 0 _EXCHANGE -
032k RAND____ INSTR__ wm/311 SAME, RiADe AND
0325 READ  INSTR  M/11 " Re AD
7 .0326  RELINT _INSTR M/16 " Ri LFASE INTERRUPT
0328 REMADR ADR CON  M/25 " RiMOTE ADDRESS
0330 RESUME INSTR M/19 " Ri SUME
0331 RETURN__INSTR M/15 . Ri TURN
0332 ROR INSTR M/11 [ READs OR
0333 ROUND PRET OP 1/68 D/C3 " Re UND -
0334 RTB PRET 0P 1/68 D/C2 DIFF RLTURN T0 BASIC
WL 0336 RVO PRET OP 1/68 D/C3 <ITCO» SAME Re TURN VIA OPRETY
0338 RXOR INSTR M/12 " R:EADe EXCLUSIVE OR




~ wGUIDE TO 0P CoDg$S RECOGNIZED BY YUL SYST:M FOR BLK, AND AGC

|7 L USER'S OWN PAG: NO. & RAGE &
0340 P CgDE 1YPE REF/PAGE  SAME AS SCOPE EFFECY pF =  SIGNIFICANCE gF ABBREVIA;IoN
SRS L 63"2 il - : P e s i '!-;"-_ - _A, D e ,,,,,,,___—g;
034%  SBANK=  CLERICAL M/26a1 SAME SUPER-BANK SETTING FQUALS
Foes T aeb TSEYT.. o PRET.OP ' 1/68.D/C3 " T OV e
Soc e T v SEPGO. (PRET QP [£68.D/C3 . S.T A BIT AND GO YO
0349  SETLOC CLERICAL y/76 <LOC» GEN 5. T LDCATION COUNTER
et OS5 TSETPR IHRET 0P | 1/68.D/C) SAME SIL.T PUSH=-DOWN POINTER
0353 SIGN®  PRET OP 1/68 D/C1 " INDEXING SLEN " o0 s
0354  SIN PRET OP 1/68 DsC3  SINE L SINE
0355 SINE  PRET 0P _1/10 D/Ca SIN . A SINE © .
0356 SLx  pPRET op _I/e8 D/Ch " NDEXING SHIFT LEFT
0357  SLCw PRET OP 1/13 D/Cy1 NORM# " NDEXING SHIFT LEFT AND COUNT
! 0359  SLOAD® PRET 0P 1/68 D/Cy ” NDEXING SINGLE LOAD
Lot 0360 SLRe ' PRET .OP 1468 0/Cy . NDEXING  SuIFT LeFY AND ROUND
0362 sL1 PRET OP 1768 D/Cqy » SUHIET LEFT 1
R Tn3es  SLIR - PRET OP . 1/6B -B/Ae » SiIFT LEFT 1 AND RQUND
240 0365 SL2  PRET OP_ 1/68 D/Ce " SUIFT LEFT 2
0366  SL2R PRET OP __1/68 D/C4 . SULIET LEFT 2 AND RQUND
Y SL3  PRET OP 1/68 D/Ca " SHIFT LEFT 3
0369 SL3R  PRET 0P 1768 D/Ca " SUIFT LEFT 3 AND ROUND
0371 SL4 PRET OP__1¢68 D/Cq " SUIFT _LEFY %
0372 SL4R PRET OP 1/68 D/Ca4 ] i SHIFT LEFT % AND RQUND [ T A
0374  SQUARE INSTR M/21 _ . Bio o S UARE ML (A R
0375 SORT __ PRET OP _1¢68 D/C3 » SLUARE ROOT
2 0376 SR*  PRET oP 1/68 D/Cy " NDEXING SiileT RIGHY
0377  SRRs  PRET 0P _1/68 D/Cy L NDEXING SuUIFT RIGHT AND ROUND
0379  SR1 PRET OP _J/68 D/Cs " SHIFT RIGHT ) -
s 038] SRIR __ PRET 0P 1/68 D/Cs . SHIFT RIGHT 1 AND RQUND
AT a8y TSR2 . iPREY 0P 1768 BiCh " SiileT RIGHT 2
0385  SR2R PRET QP 1/68 D/Ca " SHIFT RIGHT 2 AND RQUND
T 0387 SR3  PRET 0P 1/68 D/Cs4 " Si1ET RIGHT 3
0389 SR3R  PRET 0P 1/68 D/Ca " SHleT RIGHT 3 AND ROUND e
0391  SR4 PRET 0P 1/68 D/Ca [ SHIFET RIGHT &
0393 SR4R  PRET 0P 1/68 D/C4 n SHIFT RIGRT 4 AND RQUND
afle 0395  S5P#» PRET OoP 1769 D/Cy » INDEXING Si T SINGLE PRECISION
0397 STADR __ PRET OP_ 1/69 D/C3 . S10RE_ADDRESS COMING
"y 0399  STCALL ADR CON 1769 D/Cs DIFF S ORE AND CALL
0401  STODL® ADR CON 1/69 DL/C4 " INDEXING ST10RE _AND DOUBLE LOAD
0403  STORE  ADR CON 1/69 D/Ca . STORE
T 0%% STOovL® ADR CoN 1769 D/Cs . INDEXTNG S10eg AND VECTOR LOAD
0406  STQ  PRET OP  1/69 D/C2 <ITA» " S10RE_QPRET
0407 _ SU INSTR MZ1l4 SAME. SUBTRACT
0408  SUBRO# CLERICAL Y/B83 G/14 GEN SEE G/l4  SUaRDUTINE
0409 SXAs1l  PRET 0P 1769 L/C2 SAME ST0RE INDEX 1 IN ADDRES!
0411 S5XAe2 PRET 0P 1789 D/C2 o S10RE_INDEX 2 IN ADDRESS
|




, B .GUIDE.Ta-apwc-D—S—R—cagﬁy——~—gv—7uL SYSTeM FOR BLK2 AND AGC — USER'S OWN PAGk NO, 7 PAGE 7
0413 OP CODE TYPE  REF/PAGE  SAME AS . SCOPE EFFECT OF » SIGNIFICANCE OF ABBREVIATION
0"1, -; il - - ---.----—--
7 SRR 7 R o PRET 0P 1/69 D/Cy SAME__ INDEXING T+ 1PLE aDD
0418  TAIL  CLERICAL v/B2 HEAD GEN E' TABLISH TAIL (HEAD) CHARACTER
042D - TC.  JNSTR T WM/3 TCR SAME Ti ANSFER CONTROL
i 0422  TCAA INSTR ~ M/20 . Ti AnSFEp CONTROL TO ADDRESS IN A
o 0424 TCF ~ INSTR =~ m/8 " T ANSFER CONTROL TO FIXED
0426  TCR INSTR M/3 1€ " THANSFER CONTROLy SETTING UP RETUKRN
T . 028 YIXel _ PRET OP 1769 D/C5 " Ti ANSFER CONTROL IF INDEX 3 IS DECREMENTABLE
3 0430 TIXe2 PRET 0P 1/69 D/Co d Ti ANSFER CONTROL IF INDEX 2 IS DECREMENTAQLE
0432 TLOAD® PRET 0P 1/69 D/C) " INDEXING THIPLE LOAD
0433 TS INSTR M/10 " Tt ANSFER TO STORAGE
,,,,,, 0435  UNIT PRET OP 1/69 D/C3 SAME U. 1T VECTOR
MHE 0436 V/S5Ca  PRET 0P 1/70 D/Cy_ SAME __ INDEXING VI CTOR OVER SCALAR
0438  VAD# PREYOP ilze9 D€y 7o o oM INDEXING- Vi CTOR ADD RN 2 = T
0439 VCOMP___ PRET 0P 1769 D/C3 “ Vi CTOR COMPLEMENT
T 0441 VDEF  PRET OP 1/69 D/C3 " Vi C10R DEFINE
0443  VLOAD® PRET 0P I/69 D/C) " INDEXING Vi CTOR LDAD
0446 VN NUM CON  G/14 <NV> . V. RE=-NOUN CONSTANT
A 0445 VPROJ® PRET 0P 1/69 D/Cy o INDEXING Vi CTOR PROJECT
0448 ySL®x  PRET 0P 1/69 D/Cy " INDEXING Vi CTOR SHIFT LEFT
0450  VSL1 PRET OP 1/69 D/Ca " Vi CTOR SHIFT LEFT )
il 0452  VSL2  PRET 0P 1/69 D/Ca " Vi CTOR SHIFT LEFT 2
T 045%  VSLa  PRET oP 1/89 D/Cé " Vi CTOR SHIFT LEFT 3
0456  VySL4  PRET 0P 1/69 D/Ca “ Vi CTOR SHIFT LEFT 4
rrrrrrrrrr 0458 VSL5  PRET 0P 1/69 D/Ca " Vi CTOR SHIFT LEFT 5
T 0460 VSLe  PRET 0P 1/69 D/Ca “ Vi C10R SHIFT LEFT &
0462  VSL7  PRET OP 1/69 D/Ca " . Vi C1OR SHIFT LEFT 7
T 046k ySLB  PRET 0P 1/69 D/Ca . Vi CTOR SHIFT LEFY 8
0466 VS0  PRET OP 1/70 D/Ca ) Vi CTOR SQUARE
0468  VSR# PRET 0P 1769 D/Ch i INDEXING Vi CTOR SHIFT RIGHT
0470 V5RL — PRET OP  1/69 D/Ca d Vi CTOR SHIFT RIGHT 1
T 0472 VSR2  PRET 0P 1/69 D/Ca d Vi CTOR SHIFT RIGHT 2
0474  VSR3 ~ PRET 0P 1/69 D/Ca . Vi CTOR SHIFT KIGHT 3
T 0476 VSR4  PRET 0P 1/69 D/Ca ¢ Vi CTOR SHIFT RIGHT 4
0478 VSRS  PRET 0P 1/69 D/Ca " Vi CTOR SHIFT RIGHT 5
0480  VSRé PRET 0P 1/70 D/Ca . Vi CTOR SHIFT RIGHT &
T 0482 VSR7  PRET OP 1770 D/Ca . Vi CTOR SHIFT RIGHT 7
0484 VSR8 PRET OP 1/70 D/Ca i ViCTOR SHIFT RIGHT 8
T 048b  VSUs PRET 0P 1/70 D/Cy . INDEXING Vi CYOR SUBTRACT
2 0488 vxM»  PRET 0P 1/70 b/C1 - INDEXING Vi CTOR TIMES MATRIX
A 0490  VXSCx  PRET OP 1/70 D/Cy " INDEXING Vi CTOR TIMES SCALAR
0492  VXVe PRET 0P 1/70 D/Cy L INDEXING Vi CTOR CRDSS VECTOR




+0UIDf TO OP CoDES RECDGNIZED BY YUU SYST¢M FOR BLK2 AND AGC

USER*S OWN PAGe NO,

,____faL 3 5 PAGE___ 8
ag: 0P CODE TYPE REF/PAGE _ SAME AS SCOPE  EFFECT OF = SIGNIFICANCt OF ABBREVIATION
0498 wAN'(J" INSTR __ M/11 SAME Wi 11E. AND
0499  WOR  INSITR M2 " Wi lTEs DR
0500° " WRITE = _INSTR . M/1Lt . . " Wi 1TE
T 0501  XADsl  PRET 0P 1470 D/C2 SAME 1iDEx 1 ADD
S 0502 | UXAD¢2 PRET 0P . Y770 07C> . 11 DEX 2 ADD -
0503 XCH _ INSTR M7/10 i t. CHANGE
~ 0%0&4  xCHxe) PREY Op 1770 D/C2 " Ex CHANGE INPEX 1
0506 XCHXes2 PRET OP _ 1/70 D/C2 " E:CHANGE INPEX 2
0508 XLQ INSTR M/Z15 . E,ECUTE USING L_AND Q
0510 XSUel PRET OP /10 D/C> - 11 DEX 1 SUBTRACT
0512 XSUs2  PRET QP 1/170 D/C2 " 1tDEX 2 SUBRTRACT
0516  XXALQ INSTR M/15 " - EXECUTE EXTRACQUE USING Ae Le AND Q
R e
0516 2L INSTR M/19 SAME - 2:Ro L
o51Y .70 INSTR M/20 " 21RO O
0518 0 INSTR __ G/15 _  SEE M/3s _ SAME 000 BINARY
e SRR Ty _INSTR  G/15 SEE M/34 SAME 0c1 BINARY
0520 1DNADR ADR CON  M/2641 ECADR " 1-0P=WQRD=FOR=DOWNL INK ADDRESS
ST G INSTR __ G/15 _____ SEE M/34 SAME 010 BINARY
"~ 0523  2BCADR ADR CON M/27 G/1s 2CADR DIFF 2-WORD BBANK=TYPE COMPLETE ADDRESS
0525  2CADR _ ADR CON  M/27 G/ls  2BCADR " ; 2-WORD COMPLETE ADDRESS
0527  2DECx  NUM CON  Y/e7 ] GEN SEE_Y/b9 2-WORD DECIMAL CONSTANT
i 0529 2DNADR ADR CON M/26el SAME 2+ DpwyORD=FOR=DOWNL INK ADDRESS
0531  2FCADR _ADR CON M/27 _ “ 2-WORD FBANK=TYPE COMPLETE ADDRESS
0533 20CT«  NUM CON Y/p7 <20CTal> GEN SEE Y/b9 2-WORD DCTAL CONSTANT
0535 20CTAL NUM CON  Y/s7 20CT " 2-WORD 0OCTAL CONSTANT
RTINS -, o SRR INSTR G715 SEE M/3a SAME 011 BINARY
0538 3DNADR ADR CoN M/26al " 3-DP=WORD=FOR=DOWNL INK ADORESS
0540 INSTR /1%  SEE M3 SAME 1¢0 BINARY
0541  4DNADR  ADR Con  M/2641 " 4= Db =WORD=FOR=DOWNL INK ADDRESS
0543 . 8% . ___INSTR _ﬂgﬁl15_ﬂ_____§EE__133____5AM£_________________1 ARY
054%  SDNADR ADR CON  M/2641 5-DP =WORD=FOR=DOWNL INK ADDRESS
0546 & INSTR G/1% SEE M/34  SAME 110 RINARY
0547  6DNADR ADR CON  M/26,1 " 6.DD-UORD-FOR-DOHNLINK ADDRESS
0549 7 INSTR G/15 SEE M/3¢ SAME 111 BINARY

|




L @GUIDE TO OP CODES RECOGNIZED BY YUL SYSTgM FOR BiK2 AND AGC

USER'S OWN PAGE NG,

9 PAGE 9

0550 GUIDE To CoLUMN 1 AND 8 CoNTENTS MEANINGFUL To YuL

COLUMN | TYPE  REF/PAGE  SIGNIFICANCE OF ABBRpVIATION |

0551
BIDe v - -
goT 0553 (BLANK) (SEE OP) 6/9  COMMONESY TYPE
05564 = MERGE D¢7 Y/87 SEEK AND ACCEPT A CARD FQUAL TO Ti-18 ONe
0555 = MONITOR  ¥/51 Gs/9  IBM=7090 FAP MONITOR HAD ®* ON MoNTTDR CARDS
LO8se A ~ REMARK  ¥/51 Y/90 ALIGNED REMARKS (ALIGNED WITH INS1RUCTINNS)
: o8str . J ~ LEFTOVER Y/72 G/9  JOKER (WILD CARD)~-VALUE ASSIGNgD BY YUL, NOTE: OP CODE TYPE MUST Br INSTR OR CONST
0559 L LOG  ¥/88 D/5 LOG CARDs INVENTED [N [BM=650 DAY: T0O PpINT LOG NUMBER AND PAGE HEADING
0561 P REMARK  Y¥/51 Y/90 PAGE=HEAD REMARKS
0562 R REMARK  Y/51 Y/89 REMARKS
0563 'S SUBDIR Y749 D/4  SUBDIRECTOR=aMEANINGLESS UNLESS F(LioWInG A YUL DIRECTOR €ArRD (Q.V.)
0565 T MERGE Y/gl D/g . TUCK IN A NEw SECTION (AHEAD OF N: XT LOG)
0566 Y DJRECTOR Y/36 D/2  YUL DJRECTORw=FIRST CARD OF EVELY YUL TASK
|
0567  COLUMN B MEANS  REF/PAGE
0568 cecame=- - :
0569 (BLANK) SPACE 1 Y/¢55
. 0510 0  SPACE O y/55%
O8FP1 L o SPACE '] YYEES |
p572 2 SPACE 2 Y/55 |
RS T D ISR SPACE 3 yv/55 I
05T% &  SPACE 4 Y/55 =
0575 S SPACE 5  Y/55
0516 &6 SPACEL 6 Y/55
T OSTT__ Y SPACE T w55
0578 8 SK1P Y/55
) 0579 9  RT PRINT ¥/55 Y/9a
0580  NOTES ON THIS PAGE
A . 058] eecccccaea -
0582 BLANK COLUMN 1; 71HE DECODING OF THIS TYPp 1S GOVERNED BY THe 0P Cong IN COLUMNS 18-23 UNLESS COLUMN g CONTAINS

0584 A 94 IN WHICH CASE THE CARD IS A RIGHT-PRINT REMARKS CARD, IR:IESPECTIVE OF COLUMNS 18.23,

IN FACTq A 9 IN

0586 COLUMN 8 WILL OVERPOWER ANY COLUMN 1 CHARACTER EXCEPT #¢ Se A:D Yo

# IN COLUMN 1: EITHER A MONITOR CARD OR A Y CARD MARKS THE ERD OF INPUT TO ANY YUL TASK, SYSTEM/360 MONITOR

- 0587 { -
0589  CARDS BLGIN WITH EITHER /7 OR /*e IN ANy CASEs MONTTOR CARDS Age SUPPLIEU BY THE OPERATORe
0591 J IN COLUMN 1: THE LEFTOVER RULES GIVEN AT Y/72 HAVE BEEN REf INkD TO MAKE THE LEFTOVER GO INTO THE RIGHT BANK,
0593 AS FAR AS THIS CAN BE DETeRMINED, THE DpTERMINATION IS BASED ON THp STATE OF THE LOCATION COUNTER AT THE TIMg
0595 THE LEFTOVER IS5 ENCOUNTERED, AS FOLLOWS: j
0596 LOCATION COUNTER: UNDETERMINED UNSWITCHED gRASe  ANY | =BANK E3=E7  FIXED=FIXED ANY FeBANK 00=43
0596  LEFTOVER WORD(S): ANyWHERE IN FIXED ANyWwHLRE IN FTKED ANywiERE IN FIXED IN FIXED=FIXED IN SAME F=BANK 2

0600

LEFTOVER ERASE:  ANYWHERE IN ERAS, IN UNSWITCHED £ IN SuMg E=BANK

'ANYWHERE IN gRAS,

ANYWHERE IN gRAS,

o

.-
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0602  NOTES ON SOME QP CDOLS i
0603 . . L A : L

0604 _ (BLANK)s <P> ] :

~ THIS 1S THE CODE FOR INTERPRETIVE ADDRESS CONSTANTS, ReFpR 10 P/C -D/C4 FOR THp NUMBFR AND KINDS oF

0605
0607  ADDRESSES REU!!“ED‘BE EACH INTERpRETIVE op CODg, THIS 0p CoDy 1S RFQQIBEQAFUR,ALL,KJNQ§_QF AUDRESSES gxCepr €3
0609 € ADDRESSES ARE RgALL' AT GENERATES A ONg.WORD CoNSTANT OR

€ AD Y OPgRANDS AND MAY HAVg THIS OR ANY OTHgi oP CoDg T
0611  INSTRUCTION, 1

0612 =, EQUALS, <I5>

TSy """7HE RULES GOVERNING ADDRESS SYMboLS NOT PREDEFINED IN PASS ;4 GIVEN AT Y/81e HAVE BEpN IMPROVED. THg
E

0615  CURRENT RU

JRREN IS THIs; IF THE ADDRESS SyMpOL HAS NOT BEEN PRED; FINED ugEN THE EQUALS CARD REFERRING TQ 1T IS

0617  ENCOUNTERED TN PASS |, THEN THE LOCATION SYMBOL IS STORED In He SYMBOL TABLE WITH A potﬂrgk TO THE ADDRESS

0619  SYMBoL'S PLACE IN THE TABLE (DEFINER THRgAD) Aﬂﬁ,gglbgply_fngp CONTAINING THE SIGNED MODIFIER FROM THE ADDRESS
0

0621 FI1gLDy AND THE ADDRESS SYMBoL IS5 STORED IN THE SyMBoL TABLE WITH A POINTER 10 THE LOCATION SYMBOL®S PLACE

0623  (DEFINEE THREAD), THERE ARE ALSD SOme CoMpLICATIONS TO COVER THgE CASE OF A SyypOL THAT DEFINES SEVERAL SympoLSe

0625 THE UPSHOT OF ALL THIS IS5 THAT AN INTERMEOIATE PASS, CALLED PiS5 1,5, RUNS AROUND THE SYMBOL TABLE CLEANING UP

0627 _ ALL UNFINISHED gQUALS DEFINITIONS BiFORE PASS 2 BEGINS, IF A DEFINgR IS5 UNDEFINED OR ILL-DpFIN; O, ITS WHoLg

0629  TREe OF DEFINEES 15 CalL QﬁgNEARLY DEFINED,® MEANING THAY THE FoRM oF THE goUALS DEFINITION IS ALL RIGHT, AND

0631 —ONLY TH DEFINITION OF THe ADURESS SYMgol s LACKING, SIMILAILYs ALL MEWSERS oF a VICIGUS CIRCLE oF guUiLs
0633  DEFINITIONS,

AND THEIR OTHER DEFINEESe ARE CALLED "NEARLy DgFiNeDoe» YO TAKE SOME EXAMPLES FROM y/z8l}

0635  QUTL IS  BNK =4
0636 BNK EQUALS 15 PUTS INTQ THE SYMBOL TABLES
S mked  LORRE BN LOCBS  BNK
0638 - (N) 15 (.) (N _FOR NEARLY DeFes = FOR DEFq BY =.)
O6RD - iy R LDCB N 0 Le.Ca (DEFINER THREAD AND ODEFINEE THRELAD) i
" 0642  WHEN PASS 1.5 FINDS OUT) DURING IT5 SCAN OF NEARLY DEFINED SYIBoLSe IT FOLLOWS THE DEFINER THREAD 7O LOCB, wHERE
s 0644  IT FINDS THr DEFINITION OF phNke IT THEN FOLLOWS THE DeFINEg 1HRpAD TO FOCA, AND FIEEE IN THE DeFINITION oF
0646  OUT1, THE SYMBOL TABLE ENTRIES BECOME!
0647 ] LOCA: oUTl LOCB:  BNK
i LA 11 (=) 15 ()
0649 0 0 0 0
0650  THp IMPLICATION FoR THE PROGRAMMER IS THAT A TREE OF ; QUALS DLFINIYIONS MAY HAVy ANY DgPTH, BE OF ANY

0 THE IMPLIC! FOR T RAM S THAT A T F_: QUAL AN MAY HAVg ANY DeP1
0652 COMPLEXITY, AND THE DEFINITIONS MAY BE IN ANY ORDgR, PROVIDED ONLY THAT THE TREp IS LOGICALLY VALIDe THERE 1S,

065k HOWEVER, ONg VERY SMALL RgWARD FDR HAVING A PﬂgggflggDsApDRESu SYMBoL: THp ADDRESS FIELD MODIFIER MAY Lip
0656 OUTSIDE THE RANGE »32767D TO 327870, BECAUSE IT DOESN*T HAVE To FIT INTO A 16-BIT FlELD, »
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| ARk
0658  =MINUS

BRI G "THIS CODE DPERATES BY SUBTRACTING THE LOCATION CoUNtgl vALUg FROM yHE ADDRESS FIgLD MQDIFIER AND PRa.
0661 CEEDING EXACTLY AS FOR gQUALS, SO THE RESTRICTION AT THE ENO (F tHe PRECEDING NOTE COULD BECOME xhgunraur.
0663  HOWEVER, IT T7 STILU EASY TO GET AROUND: SUPPOSE TABLE AND gNiTABLE ARE KNOWN 70 BE IN SUPER.BANK 4 THLN
0665 SETLOC TABLE

0666 SIZTABLE =MINyS ENDTABLE

WORKS ONLY IF ENDTABLE IS PRE! EFINEDS

l§

0667

THE ESCAPE 15 TO WRITE INSTEAD:

0668 : SETLOC TABLE =20000

0669  TEMTABLE =MINUS ENDTABLE

0670  SIZTABLE EQUALS TEMTABLE =20000

0671 =PLUS

0672 THIS CODE DPERATES BY ADDING THr LOCATION CoUNTER VALLE 7O THE ADDRESS FIELD MoDIFIL R AND PROCE;DING
0674 EXACTLY AS FOR EQUALS, THEREFORE RiMARKS SIMILAR To THOSE Foi =MINUS APPLY YO =PLUS, tHOUGH THp CASE IS MUCH

0676  LESS LIKELY,.

‘

v ST RN
RS ¢ I ~ THIS CODE DPERATES SIMILARLY TO BLOCky AS DESCRIBED A1 v/77. EXCEPT IN TWO RESPeCTS; THE BLOCK SIze IN
0680  BLK2 AND AGC IS 1024D = 2000, AND THE BANK NUMBERS ARE 4 LESS THAN THE CORRESPONDING BLOCK NUMBERS, BLCAUSE BANK Bl

0682 00 STARTS AT PSEUDD-ADDRESS 10000 INSTEAD OF 0, EXAMPLES!

s Rmy o RRER e FIND FIRST UNUSED LOCATION IN BANK 20 oK
0684 BANK 0 #1400 FIND FIRST pUNUSED LOCATION IN LAST pARAGRApPH OF BANK 00
0686 & BANK 3 I< ILLEGAL: THAT«S NONEXISTEN:T MEMORY §

_ 0687 BANK T FIND FIRST UNUSED LOCATION IN SaMg BANK AS LOCATION COUNTER VALUE
0689  SEE ALSO NOTEL ON BLOCKe

0690  BBCON®

RREAIT | ] '””Tslté,715T6€1AAgugoB_w93QA;ONIAIE_IB;_Cu?ﬁiﬂzhsuéuxzvsLlilug,Jobbflﬁiﬁéﬁs HAS pEFN ESTAGLISHED IN THf 475
0693  PROGRAM) OR, IF THE FIXED.BANK NUMBER 1S 30 OR MOREes IT CONTAINS THE CORRLSPONDING SUPER-BANK NUMBER, WHICH IS

T 0695  ALWAY ETGHTSY DIG E BANK NUMBER, THE AGC ASSE! BLER, THE E=BANK VALUE MUST BE GIVEN BY A ONE.SHOT

0
0697  EBANK= DECLARATIONs THIS IS5 OPTIONAL IN BLK2e 1IN EITHER ASS5| MBLERe A DONp=-SHOT SBANKa MAY BE USgED UNLESS It

W L

~ CONFLICTS WITH THE FIXED=pRANK VALUES

0700

THE STARRED VERSION, BBCOnNme IS A SPECIAL IMPLIED-ADDI ESS CoNSTANT CREATED FOR THE BANKSUM CHECKING IN

0702  SELFCHECK, THE ADDRESS FIELD MUST BE LEFT BLANK, AND THE WorRD 15 ASSEMBLED AS IF THE ADDRESS HAD BLEN THE
0704  HIGHEST ADDRLSS OCCUPIED BY A WORD IN THIS ASSEMBLY ISEUE Fiom THAT, ALL THE BBCON RULES APPLY, THE (FFECT OF
IS THe LAST BAN

Q706

E LS50
THE BBCON® WORD Is 7O TELL SELFCHECK WHICH 1S T AT NEgDS JTS BANKSUM CHECKED,

e

i

]

1
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0708 BLOCK

Q709 ~ THE MeMORY BLDOCK SIZE IN BLK, AND AGC IS 10240 = %ooo CONTRARY TO Y,77, WHICH GIVES TH: BLOCK I AGC
1

0711 PARAMETERS, THE BLOCK NUMBER IS5 THEREFORE OBTAINED BY SHIFT1ING THE PSEUDU.ADDRESS RIGHT 10 BITS, leE,

17T SR T I RN, NS S 1Y 4 5 10 ML ede . N
0715  MEMORY: EO=g3 Eé=g7 FIXED=FIXED BANK 00 BANK O1 BANK 04 HANK 05 eee BANK N=4

I 0717 AS FIXED-FIXED MgMDRY HAS 2 BLOCK NUMBERS BUT NO BANK NUMBERS. 11 1S NECESSARY TO USE BLOCK RATHER THAN BANK

0719  WHEN SEEKING A FREE LOCATION IN FIXED=FIXEDa

0720 AN ADDRESS FORMAT HAS BEEN ADDEL 1O BLOCK AND BANK SIiCp Y/77 WAS WRITTEN: BLANK OR PLUS_SIGNED NUMgRICS '
b Sl kel < T & 7 R  BLOCK  FIND FIRST gREE LOCATION IN S:Me pLoCK AS LOCATION COUNTER VALye :
_____ 0724 _ BLOCK 1000 WL FIND FIRST FREF LQCATIQN IN L2ST HALF OoF SAME BLOCK AS LOCATION CQUNTER VALUE (
0726  THE EFFECT 15 TO ALLOW A RLOCK OR BANK CoDg TO DgPEND ON A SYr Boo1C ADDRESS FIELD, WHICH IS LOCATED IN A PRe. |
T eTe8 T CEDING SEVLOCs o o ' i T : - B
AR T T R ' : «
Q730 ~ THIS CODE GENERATESﬁTHE,ENDQOF:ﬁANEMEAIIERU_BEQQGNl!ELmQYWSELFCHtCKmIN_!I§_§HE§K$Uﬂ~Jh5[_QEMfl!LD
Y YUL P:5s 3, WHICH COMPUTES CHECKkSUM WORDS AND MAKES THEM oo

0732 MEMORY, MORE IMMgDIATELY, THE PATTERN 1s ReCOGNIZED BY YUL P:Ss 3, WHICH COMPUTES
0736 THE LAST 0CCUPI D wORDS IN EACH BANK, THE BLKZ AND AGC ASSEMi LpRS TREAT ENKSUM THE SAMg IN THE FOLLQWING
0736 RESPECTS!

e Ve fc o S (R LG T PN UL P Uit [
0737 (1) THE LOCATION FIELD SHOULD BE BLANKa kg
0738 (2)  THE ADDRESS FIELD MUST COMTAIN pi1THER A BANg NUMBER (1Hp USUAL CASE) OR AN ADDRESS IN FIxgD MpMORY, : 4 |
0740 FOR DBNKSUM PURPOSES, FIXED=FIXED 1‘5 INDICATFD &Y BANK NUMBERS 2 AND 13,
0742 (3)  IF THE INDICATED BANK IS gMPTY, AND NO HIGHFR BANK IS DCCUPIED, BNKSUM GENERATES NO WORDS, ANU PRINTS ¢
0744 "NO NEED™ IN THL ASSEMBLY LISTING, THUS A COMPLETE L1ST pF BNKSUM CARDS WILL SgRVE A PRQGRAM oF VARYING
DI | BT T T R L T R (Xt VAN MR W N ; Ml ;
T 0747 (4) _ BNKSUM TRIES TO GeNERATE TWO CONSECUTIVE ADRESZSELF W RDS, THAT IS, TC.70.SELF wORDS FLAGGEVD AS CONg Tacfw T
Q749 STANTS TO 570P AN ALL.DIGITAL SIMULATION QUICKER THAN A TRUE TC=10-SgbkF, IF EXpcUTED, THE PLACING oF
Q751 THg FIRST WpRD IS GOVERNED BY A SEARCH FoR THE FIRST 1 NpCCUPIED WURD IN THE BANK, REGARDLESS QF WHETHER
0753 THE REST OF THE BANK 1S EMPTYY, IN PARTICULAR, IF THE FOLLOWING LOCATION 1S OCCUPIED, THE SECOND ADRESa ey
T 0755  SELF WORD GOES THERE ANYWAY, WITH A CONFLICT CUSS. 1
Ll /I TR SR W Y VAP e ! ‘
0756 IN THE BLK2 ASSEMBLER. AND IN AGC PROGRAM SUNBURST, S; LFOHECK LOGIC REQUIRES H ADRES.SELF WQRD 4
T 0758 FOLLOWED BY A CHECKSUM WORD, THE LATTER CHOSEN SUCH THAT THp =UM OF ALL WORDS IN THE BANK ADD UP 10 THE BANK
0760 NUMBER, THp SUM 15 COMPUTED IN A SLIGHTLY SPECIAL WAY, WITH ' LUS OR MINUS OVERFLOW BEING CARRIED gND.AKQUND AS q
0762 A PLUS OR MINUS 00001, THE REQUIREMENT FOR BOTH ADRES&SELF WCRDS MpANS THAT THE FIRST MAY B PLACED No LATER
~ 0766  YHAN LOCATION 3775 OF THE BANK, IF ALL wORDS 2000-3775 ARE O¢ CUPIED, THE ADRES-SELF WoRDS GO INTO LOCATIONS
0766 3775 AND 3776 WITH A CONFLICT CUSS, : ; ¢
! e : TN 15 R ) St : ARG et
T S S B e |
R g 4
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0767  BNKSUM (CONTINUED)

0768 THE AGC ASSpMBLELR RULES CORRESPOND 7O A CHANGE IN S¢li CHECK THAT WAS MADE AFTER BURST)11e WAS FROZEN,
0770 THE CHANGE IS5 THAT THE ADRES-SELF WORDS aRg PARTLY OR WHoLLY (MitTeD IN A NgARLY FULL BaNK, THAT 15, IFf

077% CHECKSUM WORD IS IN LOCATION 3777. TO £t IMINATE CONFUSION abc Ur THe AMOUNT oF ROOM LEFT IN A BANK, THE AGC

0772  LOCATIONS 2000-3775 ARE OCCUPIED, EITHER OR BOTH OF THE ADRL5_SrLF WORDS ARE OMITTED IN SUCH A WAY THAT THE e

Q776  BNKSUM PROCEDURE PRINTS THE NUMBER OF WoRDS (IN DECTMAL) FROM THg LoCATION OF THE FIRST ADRES=S¢LF WQORD THROUGH

0778 LOCATION 3776, THAT IS, THL ABSOLUTE MAXTMUM OF wORDS THAT CAT RE ADDED IN THAT BANK AND STILL LEAVE ONg

0780 LOCATION FOR THE CHECKSUM, THE REQUIREMENT FOR THE CHECKSUM TN YHE AGC ASSEMBLER IS DIFFERENT 100: THe BANK q
0782  MUST ADD UP To PLUS OR MINUS THE BANK NUMBERe To SEE WHY, IM/GINE THAT BANK 25 IS FULL AND JHATr LOCATIUNS
T 0786 2000-3776 ADD UP (UHLCKSUM=FASHIDu) TO 40000s OR =37777e NOW NO CHFCKSUM WORD CAN Bt CHOSEN THAT WILL YIeLD -1
~ 0786 00025 WHEN ADDED TD 40000, BUT A CHECKSUM WORD OF 37752 YIELD® 77752 = =25, THIS CAN NeVER HAPPEN IN BLK2 (]
~ o788 BECAUSE THE LAST TWO WORDS BEFORE THE CHpCKSUM WokD CONTRIBiiT) AT LEAST +4001 TO THE SUM, WHICH THEREFOKE HAS A "
T 0790 POSSIBLE RANGE OF ~33774 T0 +37777 IF nNKSUN FINDS A BANK+S 1024D WORDS ALL 0CCUPIED, IT PUTS 03777 INTO
0792  LOCATION 3777 OF THE BANKe WITH A CONFLICT CUSSe K Tl ‘ q
0793 THIS 15 A GooD PLACE TO SAY SOMpTHING ABOUT THp COMPU;ATION OF THE CHECKSUM WoRD IN PASS 3, Iy WILI
0795  ACCePT THE FIRST CONSECUTIVE PAIR OF TC.SELFS (OR' ADRES-SgLES) IN A BANK AS vHe pND-QF.BANK MARKgR, AND TRY 1O q
0797 PUT THE CHECKSUM WDRO IN THE FOLLOWING LOCATIONs BUT 17'S PeRipCTLY HAPPY IF THERE 1S No SUCH PAIR (MEANING MO
0799 CHgCKSUM 15 WANTED)a THe GeheRAL PRINCIPLE 15 To GIVE YoU ¢T1HeR A CHECKSUM OR A RpASon WHY Not. IF A bANK 1S
0801  COMpLETELY FILLEDy wITH No CONSECUTIVE palR OF TCoSFLFS, THe LAST WoRD IN THE BANK GETS THE pREFIX “NOSymw IN q
' - 0803 THE OCTAL STORAGE MAP, IF THERE 15 AN UNOCCUPTED LOCATION BE: ORg ANY PAIR oF TC-SgLFS, IT IS MARKED =Ny A
0805 CHECKSUMo* AND No ATTEMPT IS MADE 1o CoMPUTE ONE, TF A LOCATiON IS gIYHER A “BAD WoRD® oR A "CoNFLICT," THERE 7'
~ 0BoT7T IS5 NO CHgCKSUM. 1F THE LoCATION WHERE THE CHECKSUM WORD SHoUiD Go 1S OCCUPIED, THp QFF(NDING WoRD IS PRgFIxg0 B
T 0809  wsSym® AND THE CHECkSyM IS ABANDONED, IF ANY WORDS AFTER THE CHECKSyM WORD AREg otsupTEb.‘TﬁE“FiﬁE?“iS‘bRgFngu
0811  wegOb» (END=OF-BANK ERROR), THE PREFIX[LS BEGINNING WITH » COUNT AS CUSSgD LINgS, A PeCULIAR CaSg ARISLS IF THE
0813  TC-SELFS ARE THE LAST TWO WORDS OF A PARAGRAPH BUT NDT THE gNL oF A BANK, AND THE FOLLOWING PARAGRAPH IS g
~ 0815  UNOCCUPIED (BY gxXpLICIT CnDINGy ANYWAY), A PARAGRAPH MUST Lk CReATED JUST FOR THE CHECKSUM WORD, AND THE ONLY
0817  FACILITY THAT DopS 1T AUTOMATICALLY IS THE BNKSUM ROUTINE IN 1HF AGC ASSEMBLER,
0819 , IN THE AGc COMPUTATION OF THE CHpCKSUM WoRD, THE RULE IS YO GIVE IT THE SMALLEST MAGNITUDE POSSIBLE_ —-4
0821 IF THE 5UM FROM THE BFGINNING OF THe BANK THROUGH THE LAST wOrD BEFORE VHE CHECKSUM 1S pOSITIVE (NEGATIVE), THE
0823  CHECKSUM WORD IS CHOSEN To MAKE THE WHOLE BANK ADD UP TO PLUS (MINUS) THE BANK NUMBER, IN AGC OR BLKz, BY THe @
0825  WAYs BANK 00 HAS TD ADD Up TO 77777 (=0), "
SN L4 [
0826  EBANK=
EPEEE T PR _THE AGC ASS¢MBLER REQUIRES THE ADDRESS VALUE FOR gBANi = 1D BE AT LEAST 10 AND AT MOST 3777=-=THAT 1S, AN [
0829  ADDRESS IN ERASABLE MEMORYs. THE BLK2 ASSEMBLER ALLOWS THESE, AND ALSO ALLOWS E~BANK NUMBERS 0.7,
0831 THE AGC ASSEMBLER REQUIRES A ONE.SHOT EBANK= DECLARATION BEFORE EVERY BBCON OR BBCON® AND 2BCADR OR ¢
" 0B33 2CADRY THE BLK2 ASSEMBLER DOES NOT. -
TP S e @
0834  EDRUPT "
T T RS THE BLK2 ASSEMBLER REGARDS EDRUPT AS AN IMPLIED-ADDRESS pXTRACOPE AND ALWAYS ASSEMBLES IT 07000. THE ¢
0B37  AGC ASSEMBLER REGARDS IT AS A FULUL gXTRACODE REQUIRING A FIxpt-MEMORY APDRESS, AND IT 1S THE AGC PROGRAMMER 'S
P 0839  RESPONSIBILITY TO 56 THAT THe ADDReSS IS8 BETWEEN 7000 AND 7777. THIS 1S BpCAUSEs IN THE FLIGHT=ROPF APPLICA=
084l  TION, CONTROL RET|RNS (AFTER CeRTaIN RES MES) TO THE EDRyPT It STR;CTIONs NOT TO THE EXTEND peFORg 1T, SO tHat IV @
0843 S EXECUTED AS A 71C INSTRUCTION, SEf 75008 IN SUNDANCE FOR FURTHER INFORMATION,
QO




». " ~

r*#*L ~ #GUIDE TO OP CoDpS RECOGNIZED BY YUL SYSTeM FOR BLK; AND AGC USFR'S OWN PAGE NO. 14 PAGE 14
A0 Y A R (S '
0845 EVEnN
0846 ~ 7HIS CoDp TAKES No LOCATION OR ADDRgSS FIgLDS, 1F {H, LoCATION COUNTER VALUE IS ¢VeN. I7 HAS NO gFFeCT.
0868 IF 1HE LOCATION %OUNTER4VAEUE lgADDU. ) INCQEMENIED. THI: 15 USgFUL IF 175 DESIRED TO ALIGN DOUBL{ _WORD u‘
T o850 GQUANTITIES ON £VEN LOCATIoNS. WHICH INCIDENTALLY GUARDS AGAIN“T BANK=-STRADDLINGe HOWpVERs 1T SHQULD Bp USgD IN 1
0852 CONJUNCTION WITH LEFTOVER CONSTANTS 7O pILL yp THE RESULTING +OUE. OON®T geEL BAD If you CAN'T ySE I7, g
il T DR A <
A L ~ THIS CODE Is pQUIVALENT To DEC gxCePT THAT THE ARGUMErT IS LIMITED 1O A MAGNITUDE OF 99, IT WAS INTRO
0857 DUCED TO EASE THE TRANSITION FROM DCTAL 10 DECIMAL MAJOR MODE", AND NOW HAS MOSTLY gYgBall VALUg, <
(0859  MODIFY q
0860  THIS CoDg Is LISTED HeRg MOSTLY FOR THE BENEFIT OF tHrSp (LIKE THE YUL.ipo PEOPLE) WHO READ THe YUL_ ]
0862 1800 PROGRAM, THE CODE 15 RpCOGNIZED BUT IT IS NOT NOW INTENU gD YO BE USeD, At LeAST In FLIGHT PROGRAMS, IT "]
0B6Y TAKES No LOCATION DR ADDRESS FIgLD, AND 175 FUNCTION IS 10 ACCgoy ALL CARU IMAGES COMING IN FRoM 1APE IN A
0B6b  REVISION OR VERSIoN ASS{MBLY OR FROM THL DISC IN A TRANSFERRE! aSSEMBLYe UP TO AND INCLUDING THE NEXT *eND oF»
~pBeB  CARD l“AGEv WHICH MARKS THE gND OF gVERY PROGRAM AND SUBROUTIrg FILp ON TAPga THEN FURTHER CHANGE CARDS FRoM €
0870 _ THE CARD AEADLRvAREanRGED AR SUBROUTINE CALLED By THE wAIN pROGRAMs FOR THE DURATION OF THp CURRENT ASSEpe G
T 0872 BLY ONLY, THp SUBROUTINL FILES On TAPE ARE UNCHANGED, THE Yil.3eo PEOPLE ARE BEGINNING TO USE THE WoRD
SBTS  PHDDIEY® TR THE SERSE DF SsEEVISE A BUBRGUTIRES® "~ 7 o T T S T L
____0B75  SUBRO#* i : : VT L D T (T S R T e ; A
PO | THIS CODE MAY ONLY Bp USED IN A PROGRAM, 14F, SUBROUTIN;S CANeT CALL OTHER SUBRQUTINES, yHE SUPPRgSSION I
0878 OF PRINTING CALLED FOR BY THE SUBDIRECTOR "SUPPR S5 TNACT1Ve ﬂUBRQQiLNES'_yuﬁﬁsn{HAS WAY: IF A SUBROUTINg HAS «
088p  NOT BEEN CHANGED SINCg THp LAST ASSEMBLY OF THE PROGRAM CALLItG Ife IV IS ®INACTIVEW"ANO IF THE SUPPRESSIQN 1S
— 0882 ONy THE ONLY LINES pRINTED ARE THE »END Of" LINE AND ANY CUSS.D LINE WITH IT5 CUSSES. THESE ARE MAUE TO AppeAR
" 0B84  UNDER THEIR PROPER LOG SECTIONS. e { Q
T 0885 A SUBROUTINg MAY BE MADE PERMANENTLY ACTIVE WITH RESP Cy 10 A GIVEN PROGRAM IF 17 IS CALLED BY SUBRnx
0887  INSTEAD OF SUBRo, ALL SUBRQUTINES CALLED IN A NpWe VERSION, (R TRANSFERRED PRQGRAM ASS¢MBLY ARg NgCpSSARILY ©
0889 ACTIVEes SINCE A NEW PROGRAM IS BEING CREATED,
TRk e R AT o
PB9D  YNe <NV> b
AR L) ~ THIS5 15 A yARIATION ON DEC TO PACK TWO SEVEN=gIT FI¢Li S, REPRESENTING A vER;; AND A NOUN, INTQ ONE AGC <
0893 WORD, T-"*E VERB AND NDUN NUMBERS ARE WRITTEN IN YHE ADDRESS FiplbD IN DECIMAL, IN THE ForRM VVANN (OR INDEgU ANY
"0895  FORM ACCEPTABLE To DEC THAT COMES TO THE SAME VALUE), THE MA(N1TUDF OF THIS EXPRESSION IS LIMITED 7O 9999,
" 0897 _ THE PARTS VV AND NN ARE IN EFFECT CONVERTED TO BINARY SEPARAT( Ly AND PLACED IN BITS 14 AND 7.1 OF THE WORD, )
0899  RESPECTIVELY, i
ety ] (%
oW (505 AN 1
L AR i g ©
7 A




