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® L #GUIDE TO OP CODgS RgCoGNIZED BY YUL S5YSTeM FOR BLKz AND aGC USER®S OWN PAGE NG, PAGE 1 I '.I
0001 BY: HUGH BLAIR=-5MiTH [L7=23BE Ms73 Xy 1215 VECEMBER 134 1967 .
e _ N e
_ BOGT THIS DUCUMENT LISTS ALPHABETICALLY ALL THE CPERATION CODES (CARD CULUMNS 1p.23) RECOGRIZED BY THE YUL
S 000 l&EEHBLERE FOR BLKZz AND AGC, EACH OP COUE 1S ACCUMPANLED BY SOMg VITAL STATISTICS: JYPE, ONE OR TWO RgFERENCES
® ~~ 90p&  (CITATIONS) TO FULLgR DOCUMENTATION, EQUIVALENT NAME(S), SCUPE (DEGREE OF GENgRALITY), MEANING OF APPENUED ‘o
000ne ASTER|SKs AND THL SpGNpFCANCE OF THE ﬂHuHEviﬁT;Uh- THERE |5 ALS0 A PAGE w|TH siMpLAR INFORMATON ON ALL LEGAL
i - 5 OF TRE CULURNS UOF THE OF COOE GUILE FULLDW, =
® 0012 0P CODE: THE ALFHAEETIT DRUERING IS THE CLASSICAL PUNCHeD.CARD COLLATING spQugnCe: BLANK, SPECIAL CHARACTERS, - @
0014 aLmnun, NunERALE. EVERY OP CODE SHUWN WITH AN ASTERISK, £,G, BoCON®, 15 ALSO LeGAL wiTHOUT 1T, E.G, EBCON, b
'. - - : o ol .
. DO1& TypEt Op CODES ARE CLASSIFIED INTO THE FOLLOWING TypES: .
@ 0017 ADR CON (ADDR.SS CONSTANT), ONg OR TWO WORDS MADE UP OF ONg UR MORE ADDRESSES BUT NO MACHINg OPF CODESH . ®
T p01¥ CLERICAL. AN TNSTRUCTION YO 1HE ASSEMBLER RATHER THAN TO THg ALY T e e .
) 0020 INSTR {INSTRUCTION) y A WORD DIRECTLY ExECUTAELE BY THE AGCH
o 0621  MERGE (MERGE CONTROL CARD), AN INSTRUCTION TO THE FILE-UPDATING PARY OF THg YUL SYSTEM, GOVERNING MERGING “®
= 00232 OF INPUT CARDS WITH OLD PROGRAMS
0U7% NOM CON (NUMERTT CONSTENTTs UNE OR TWU WORDS RLPRESERTIRG A HUMGERS
@ 0025 PRET Op (INTERPRETIVE OP COpE)s PACKED 2 TO A wORp IN INTERPRETIVE PROGRAMSY ANp ®
-] D037 = OBSULETE, ONE CODE (MODIFY) WHICH IS RECOGNIZED BY YUL-]g00, BUT DDESH#T LD ANYTHIAG USEFUL. i
&
9 8059 REF/PAGE! THE FOLLOWING REFERENCES ARg CTITeD: S o B
0030 # D (DIGEST)e HyGH BLAIR-SuITH, "A Yyl PHDGRﬁhutﬁlﬁ DIGEST" REVISION 9+ DECEMBER 134+ 15867 (cOmMPUTER PRINTOUT)S
— Doag G (GUIDETy THIS DOTURENTS
- ] 0033 I. {INTERPRETER BOOK)s CHARLES A, MUNTZy "USERS GUIDE TO THE BLOCK I1 AGC/LGC INTEKPRETERs™ APRIL 1965 (Reagg)l &
—————— VOIS WM (WACHINE BOOK) + HUGH B{ATR=SMITH: WAGCH MEMU #9% = BLOCK 11 INSTRUCTIORS® REVISEU JURE Ls 1967%
0037 T (TIP5)y HUGH BLAIR-SMITH, #»YUL TIPS,» PUBLISHED FROM TIME TO TIME IN aTHE SUNLITESR® (JERNY FLAHERTYs EDG) 3 :
0039 Y (YUL BOCKY, RAYTHEON AGC INFORMATION SERIES ISSUE 13, "YUL PROGRAMMING SYSTEM," 5 DECEMEER 1983 (FR-2-113), o

0041 EACH CITATION 15 GIVEN IN THE FORM R/PP] T.pe Y/BU MEANS PAGE RO OF RgFERgNCE Y, IN MOST OF THg CITATIONS OF
~UUa3 IRE UIGEST, A SPLCIAL SERIES OF PAGE NUMBEERE [5 USED: CI, C2Z, C3, C&, EACH OF THESE REFERS TU TWO PLACES AT

0070 BE FDUND THRQUGH THE CITATION IN THIS COLUMN,

-

) D071 SIGNIFICANCE OF ABBREVIATION:D USUALLY, THE PURPOSE OF THIS COLUMNK IS5 SIMPLY 70 SHOW «HICH WORDS WgRg COM. @
''''' T POY3d  PRESSED, BERT; FOLDED, AND MUTILATED TO FORm Tee OF (ODE, WHENEVER THIS YIELDS LITTLE MEANING, ESPECIALLY IR — = -
007% THE RARELY usED CODES, THERE 1S ADDITIONAL INFORMATION, HOWEVER, THIS COLUMN 1S NO SUBSTITUTE FDH THE CITEV
0077 REFERENCES FOR FINDING OUT WHAT A GIVEN OF CODE REALLY DOgES, RN i ®
®
®

w

[ ] 0045 ONCEy ONE IN THE SECTION "AGC BLOCK 1@ INTERPRETIVE CODES: ASSEMBLY RULES FUR BLKZ" AND ONE IN THE SgCrios
. “BO4T  "AGC BLOCK T1 INTERPRETIVE CODESY ASSEMBLY RULES FOR AGC,™ FOUR EAAMPLEs Tz REFERS TO ®USERYS OWN PAGE ND. ﬁ -
0049 IN BOTH SECTIONS, THIS DEyICE HELPS IN FINDING THE DIFFERENCES BETWEEN THE TWO ASSEMELERS, THE =PAGE NUMBERw d
® T o0sT T IN A YUL TIF CITATION Is REALLY THE SERIAL NUMBER OF THL TIP, WHERE TWO CTITATIONS AR GIVEN, THE FIRST IS THE - R |
0053 BETTER OR MORE BASIC ONE,
9. D05 & SAME AS: AN DP CODp IN THIS COLUMN HAS [ XACTLY THE SAME %FF ECT ON THE ASSEMBLER AS THE ONE ON THE LEFT, THOUGH ®
-~ 0056 PROGRAMMING CONVENTIONS SOMETIMES MAKE AN ARTIFICIAL DISTINCTION, AS BETWEEN WECUALS™ AND ™% IN DISKERAS gTC. =
. DOSE  WHEN AN Op CODE IN THIS ¢OLUMN IS DEFINITELY A ESS PREFERRED ONEs IT 15 ENCLOSED IN ANGLE ERACKETS <THUS>, :
.~. 00s0 SCOPE: AN OP COUE MARKED wGENe IS GENgRAL, THAT 1S, THE SAME FOUR ALL COMPUTERS SEH'H‘E-} BY YUL=1800+ EXCEPT g
OU0eZ T 3]
®. DOs4 11 AGCe BUT THE 5&Mg IN THg BLKZ AND AGC ASSEMBLERS. "OIFF® MEANS THAT THg OP anE "1 TREATED UIFFgRENTLY BY ®
_____ DORS THE Bigz AND AGC ASSEWMBLERS, IN WAYS THAT CaAN 8g FOUND THROUGH THE CITATIONS, R ——‘__‘l ¥
@ = 00sF EFFECT OF &I THE OPTIONAL ASTERISK EITHER MEANS INTERPRETIVE INDEXING OR IT WAS SOMg SPECIAL MLANING THAT CAN ; ]
@
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) =  @SUIDE TO oP CODES RgCOGNIZED BY YUL SYSTEM FDR BLKZ2 AND AGC USER'S OWN PAGE ND, 2 PAGE ' 2. -
® gg'rg P CobE TYPE REF/PAGE  SAME 4S5 SCoPE  EFFECT oF & SIGNIFICANCE oF ABBREVIATIgN L
S - - - - - s - (- - e T e e W y
. — . _ - ..
p0#2  (BLANK) ADR CON G/10 I/e  <P> VIFF (MOST STRAIGHTFOURWARD ADUHESS TYPE) 'Ry
® 00Ré = CLERICAL Y/80 b/10 EQUALS,<15> GE EQUALS N
0085  sMINUS CLERICAL T1/10 G/11 " EQUALS MINUS LOCATION COUNTER '
~ ooeT  =PLUS CLE 710 G711 » EQUALS PLUS LOCATION COUNTER ‘
: posS  ABS RET OF lsee DsC3 SAME ABSOLUTE VALUE (SCALAR) - @
_ Doegl  ABVAL  PRET OP l/ee LyC3 " ABSOLUTE VALUE (VECTOR)
) 00%3 ACOS  PRET OP I/e6 DsC3 ARCCOS * ARC COSINE @
0%  AD INSTR M/10 " ADD
00e5  ADRES A TS - ADDRESS .
® 2 DOsb  ADS  INSTR My " ADD 7O STORAGE - I 9
DOsB  ARCCOS PREY OP 1,10 LyC3 ACOS - ARC COSINE »
009  ARCSIN PRET OP 1/)0 D/C3  ASIN " ARC SINE .
o 0lo0 ASIN  PRET OF Isee DsC3  ARCSIN " ARC SINE y
0lol  AUG INSTR Ms13 " AUGMENT
0 'y OF 1/e6 D/LCz - ADDRESS TO INDEX | COMPLEMENTED
® ¢ Olo%* AKCez PRET OP /66 D/C3 " _ ADDKESS TO INDEX 2 cOMPLEMEGNTER. @ ®
Oloe  AXT,1 PREY OP [I/se6 UyC2 * ADDRESS TO INDEX | TRUE -
ClcE AXTez PRET OP /&6 D/(; - i ADDRESS TO INDER ; TRUE
® 0 BANK CLERICAL G/11 SAME SEEX FREE LOCATION IN THIS BANK i
Bu! o8C0Nx Mzel G711 olFF  SEE G/11 BOTR=BANK CORSTANT
® ___ Dblis  SDDV®  PRET OP I/ee L/C)  SAME  INUEAING BACKwWARDS LOUBLE DIVIODE @
Dl1& BpsUN  PRET DF  1/eé p/Cl " INUEXTRG BACKwARDs UOUBLE sUBTRACT :
DI1E  BHIZ  PRET OP 1/6e DsC2 OTFF BRANCH ON HMIGH-ORDER ZERG g
® D120 BLOCK  TLERICAL Gsiz Y77 GEN SEER FREE LOCATION IN THIS BLOCK 'S
0l22 BMN PRET OP l/es DysCz SAME SRANCH ON MINUS
plz4  ONKSUNM ADR TOR Griz UTFF GENLRATE BARK SUM PATTERN FOR SELFCHECK
® 0126 BOF PRET OP DsC3  ~ BOFF = SAmg BRANCH IF BIT OFF . ®
D128  BOFCLR PRET OF 1[/e¢6 0sC3 y BRANCH IF 8IT OFF, CLEAR EIT
D130 BpFF  PRET OP /e U/C3  BoF - BRANCH IF 817 OFF
® 0132 BOFINV PRET OF lsee 0sC3 . BRANCH IF BlT OFF, INVERT BIT ®
Dlas  SOFSET PRET OP lses 0sL3 " SRANRCH IF BIT OFFy SET 811
oI:&  cooN PRET OF 1768 G/03 b Y BRARCH IF BIT oW
®. = 0la8 GBONCLR PRET OP l/66 UyC3 -  ERANCH IF BIT7 oW, CLEAR BT o
‘01«0  EONIRV PRET OP /&6 0DsC3 " BRANCH IF BIT ON, INVERT EIT
w. ____ Dlsz BONSET PRET OP /86 D/Cy w BRANCH IF BIT ONe SET BIT 1 to
o Dlas OV PRET OF Iree D/C2 - sRANCH ON OVERFLOy q@
” Ol«t  BOVB PRET OP 1/&6 DyC2 > BRANCH ON OVERFLOW 10 BASIC
D14B OF 175t 0/C; v GRANCH ON PLUS -
®. 0150  gySUs  PRET OP 1/e6 DsC1 *  INDEXINg BACKWARDS vECTOR SURTRACT ..
OlsZ2  BIZE PRET OF 1/8& D/sC2 " BRANCH ON ZERO S |
L Dilse BZF  INSTR  M/}3 - BRANCH ON ZERQ TO FIXED P %
@ Olse  BIWF INSTR M/ 14 " BRANCH UN LERO U MgNUS TU FIXED ®
X
A - I 0 e
. in
@ ®
®. .. - - . ______ S -, . ____ ="
e A e P e — o _._ e e -
@ ®
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L #SUIDE TO oP CoDpd RegCoGNIZED BY YUL SYSTeM FOR BLRz AND AGC USER*'S OwN PAGE ND, 3 PAGE 3 E!
® 0188 oP CobE ¢YPE REF /PAGE SAME AS SCoPE  EFFECY oF #» SIGNIFICANCE oF ABBREVIATIgM b
‘l - -—— - - — - - - gy - - - e B "
®e . ) . . . . . @
: 0le2 Ca INSTR  Hys SAME CLEAR AND ADC
= Olsé  CADR ADR CON M/26 FCADR - COMPLETE ADDRESS
- Dlet  CAE INSTR Msg Ca " CLEAR AND ADD FROM gRASABLE '@
DibE CaF INSTR M/g Cia 2 CLEAR AND ADD FROM FIXgL
G170  CALL FRET OF [I/&7 U/(% UTFF CALL ¢
@ oLzl CalR8 PReT OP ULyCz " CALL AND REFURN IN BASIC B
: - D173 CARDNO WERGE Y/uee U/6 GEN CARD NUMBER . :
] Dl7% CARDNS MERGE D/ - CARD NUMBERS En
g 0175 CCALL® PRET OF 1767 U/Cy DIFF  IRUEXING COMPUTED CalL N
o 0177 CCLRgwx PRET Op Dy/C) SAME IRVExING COMpUTED CALL AND RiTURN IN BASIC
< (3 5 1 J < o IRSTR F7E ' COURT, COMPARE AND SKIP o
‘9 D181 CGOTO* PRET OP 1/67 L/(y " INVEXING COMPUTED GO TO L
§ T DI#3 CLEAR ~ PREY OF 1I/67 D/s05 CLR - - CLEAR A 3ITY "
P Olab LR PRET OF DyC3 CLEAR - CLEAR A BIT _
P BlsS CLRGO  PREY OP 1I/e7 D/C3 " CLEAR A BIT AND GO TO ' N
" OLAT (oM INSTR M/19 - COMPLEMENT
2 OIEE OS5  PRET OF 1/7&7 U/C3 COSIRE - COSIRE
@ ~ Dla% COSINE PRET OP 1,10 DsC3  COS - F COSINE E . ®
2 - DlsD COUNT# TLERITAL Tyse T/10 A GEN SEE T/710 COUNT wORDS I
oisl €8 INSTR  #/g SAME CLEAR AND SUBTRACT I
® 0lg3  DAD» PRET OF /&7 O/C1 SAME INVEXING DOUBELE ADD g
UIS% DRSS  INSTR R/E N DUUELL EDD TU sTURAGE
® Olss  DCA INSTR M/13 - DOUBLE CLEAR AND ADD ®
- DIsE DCDM  INSTR  M/s21 - DOUELE ComPLEMgNT 7 00— 0 -
0200 OCOMP  PRET OP [I/6&7 D/C3 - DOUBLE COMPLEMENT
® © DdeZ DCS  INSTR wm/1a . DOUpLE CLEAR ANV SUsTRACTY o
D2o%  DDOUBL INSTR M/lb - DOUBLE DOVBLE
020t oDVw FRET OF 1767 T/CT - IRCEXTRG POUELE DIVIPE
® 020B  DgCe  NUM CON  Y/e7 GEN  SEE Y/&9 PECIMAL CONSTANT )
T 010 DELETE WMERGE | ¥/ey * 7 DELETE CARDS -
0211 DIM INSTR  M/13 SRME DIMINISH fu
@ D212 DOLDAD® PRET OF [/67 UyCl w INDEXIRG DOUBLE LOAD S 9
0213  OMPs PRET OF 1se7 DsC1 " INDEXING DOUBLE MULTIPLY
DZ1%  OMPR™  PRET OF 1787 U/C] - IRDEXIRG UOUELE MULTIPLY ARD ROURD
@ . D217  DNCHAN ADR CON  My2e,1 " DOWNLINK CHANNEL ADURESS ®
T T D2Y9  DNPTR O RDR CON WyZs,.I - UOWNLIRK LIST PUINTER - -
. 0221 . OOT# PRET OP 1/87 D/C) " INCEXING 00T PRODUCT
® 0272 DOUBLE INSTR — w/2U B DOUBLE o
i 0223  USG PRET OP 1/67 DysC3 - DOUBLE SOUARE
0225 OsUs PRET OF TI/7&7 0O,;CI - IRDEXING DOUELE SUBTRACY
9. 0z27 DICB INSTR M/ 20 - UOUBLE TRANSFER CONTROLs SETTING BOTH BARKS ®
T BE2Y  ODICE O INSTR T w/Aiv " DOUELE TRANSFER CONTROL. SETTING Fgalg
. 023l DV INSTR  M/12 - DIVIDE ¢
@  ~ 0Zz ODXTH O INSTR  M/iD " DOUSLE. EXChANGE o
9. BT . oo oo oo e e e [
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® : e i R ————— s . @
_____ L  @GUIDE TO OF CODES RECOGMNIZED BY YUL SYSTEM™ FOR BLkz AND AGC USER®S OWK PAGE KO, & PAGE &
34 0P CODE TYPg REF/PAGE  SAME AS S5COpg  EFFECT OF * SIGNIFICANCE OF ABBREVIAYTLION ®
!b‘ - i ——— s s . s - — - - - - o T - "
® S ) NN @ .o
\ D238 EBANK= CLERICAL M/26 G/13 CIFF E-BANK SETTING EQUALS ]
: 0240 ECADR ADR CON Myze  1DNADR SAME ERASABLE-MEMORY COMPLETE ADDRESS !
@® 9 02«2 EDRUPT INSTR Ms12 G/13 UTFF ED SMALLY'S INTEKRUFT INSTRUCTION ®
; O24%  EQUALS CLERICAL Y/BO G/10 =+<i5> GEN EQUALS .
i % ERASE CLERICAL v/7s8 o HESENVE ERASABLE MEMORY
@ D27  EVEN  CLERICAL G/1s - L __MAKE LOCATION CUUNTER gVEN . ®
¥ 0249 ExIT PRET OP /&7 D/C3 SAME EXIT
_ . D2s0  EXTEND INSTR M/1l6 . EXTERNU o 3
.
3 0251  FCADR  ADR CON  M/gg CaDR SAMEg FIXgD=MEMORY COMPLETE ADDRESS =
‘@9 0283 GENADR ADR CON  Msgs SAME _ GENERALIZED ADDRESS )
Y 0255 GO TO PRET OF OsC2 GOTO " G0 10 .
. 0256 GOTO  PRET OP 1/67 D/C; GO 10 " €O 1O g
;' D257 _ HEAD CLERICAL Y 52 <TAIL, GEN ESTABLISH HEAD CHARACTER
‘e 0259  INCR  INSTR  w/g SAME INCREMENT S
#. 0260  INCRs1 PRET OF /&7 OsC2 - INCREMENT INDEX 1
g  D2sz  INCRs2 PRET OP 1ye7 DsC2 =i ~ INCREMENT INDEX 2 - L
® Oza®  INDEX  INSTR MAl0 M/16 <NDX» = INDEX
0Za5 INHINT INSTR Ms1b - INHIBIT INTERRUFT
0EaT INSERT MEKGE T710 GF N INSERT CARLS
@ _ DEsB  INV_ PRET OF DysC3 INVERT SAME INVERT A BIT
0269 INVERT PREY CF 1/e7 DsC3  Inv - INVERT A BIT
D10 INVGD  PRET OP I/67 D#Cz " INVERT A BIT AWM GO TG i
® 0z7z IS CLERITAL Y/80 G/10 EQUALS,= GEN I5 EQUIVALENT TO
0274 1TA PRET OF 1,15 DyCz  STOG DIFF INTERPRETIVE TRANSFER AUDRESS TO STORAGE
FET IR /15 U;C3 FRvG SAME INTERFRETIVE TRARSF:R C ED-EIEUL_TD v
® B27e  LDC  CLEFICAL v/7e SETLOC GEN SET LOCATION Colmyee
0280  LxAsl PRET OP 1/e7 D/C2 SAME LOAD INDEX | FRUM ADDRESS E
® 02a2 LXAs2 PRET OF [Ise7 UsC2 - LOAD INPEX ¢ FROM ADDRESS ')
DZu% LxCsl PRET OP lse7 DyC2 ™ LUAD INUEX | FROM ADDRESS COMPLEMENTED
DzBab LXCe2 PRET OF [/&7T OJ/C; - LOAC TRUEX 2z FRUM ADDRESS COMPLEMENTED
® .. 0Dz2as LxCH _INSTR M/9 " L EXCHANGE B - Q
R T - . B
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_____ L ____LGEIELT_D_UE_CED_E!? RECOGNIZED BY YUL SYSTeM ForR BLKZ AnD AGC USERS OWN P_AG_F_HQ__ -} PAGE 5 G AL ﬂ "
. (3
p2ge 0P CODE TYP:E REF /PAGE SAME AS SCopg  gFFECT OF » SIGNIFICANC; OF AGERgVIATION e
u 1 O - - - - : -llr;- - - - - gy, - - --—-- - - - -y, ¥
) B . o I 4@ Hidn e
: D293  MASK INSTR M/11 <M5K> SAME WASK 5
=  D2g4  MEMORY CLERICAL Ysez GEN MEMORY TYPe At
® 0295 MM WM (ON G/l SAME MAJUR MODE CONSTANT X )
0257  MODIFY OBSULETE G/14 GEN MODIFY SUBROUTIN:
: 0299 WP IRETR R71% SENE MULTIPLY P
® 0300 MSK  INSTR M/l MASK » MASK BN
: 0301  MSU TNETR M713 - MODULAR SUBTRACT .
0303 mMxv*  PRET 0P 1/67 D/CI1 . INDEXING MATRIX TIMES VECTER | - Y .
®e B . |
: 0305  NDX INSTR M/T INDEX SAME INDEX
T & RODF INSTR MJ16 R/1S " NO OPLRATIOR y
'y ] D3p7 NORM®  PRET 0P 1/67 D/C) <SLCw» " INDEXING  NORMALIZE B |
B30E Ny RO CON /1% vH - ROUR=yERs CONSTANT .
‘® 0310 Ofra NUM DN Yyer 00 <0CTALw? GEN St Ys69  OCYAL ComNSYANY “®
. D312 OCTAL*® NUM CON Y/&7 OCT# - SEE Y/69 OCTAL CONSTANT
R + = 3 I T 17 INETH M720 SRAME OVERFLUOW SKIP
L Ty R, . . ®
z 6316 P ADR CON G710 (BLANK) SAME POLISH ADDRESS
§ 0318 PDDL®  PRET OF 1/e8 D/C) " INUEXING PUSH UOWN AND DOUBLE LOAD _ - _ i
o D320 POVL®  PRET OF (/788 0/C1 ek [RUEX NG PUSH DOWN AND VECTOx LOAD ®
D3z2 PUSH PRET OP 1/88 DyC3 - PUSH DOWN
® 0323 GxCH  INSTR K713 SAME @ EXCHANGE . |
0336  RaND  INSTR M/ SAMg o REALe AND )
@ 0325 READ INSTR m/1l w REAy ®
' 0326  RELINT INSTR M/i6 . RELEASE INTERRUPT
326  REMADR ADR CON W/z5 - REFUYE ADDRESS
[ ] 0310 __RESU"E_IHETR /19 - I S . 1 RESUMg . |
0331 RETURN INSTR /715 v RETURN
0332 ROR INSTR M/11 - REAU, OR f
. T Da33  ROURD  PRETY DP I/ed DyC3 - ROUND ®
033% RTB PRET OP 1/68 D/C3 DIFF RETURN TO BASIC
EE L] PRET OF 1788 U703 <[TC@» SAFE RETURN VIA GPRET
®. 0338 RXDR  INSTR Ms12 - - READs EXCLUSIVE Ok ®
[ ] - . e
®. . ®
. i n
® ®
®. o : 9]
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L @GUIDE TO oP CODES ReCpGNIZel BY YUL SYSTE™ FOR BLKZ AND AGC USLReS OWN PAGE MO, & - pAGE & .
b Ei’g OPF CODE  TYPE REF/PAGE SAMgE AS SCOPE  EFFECT OF » SIGNIFICANCE OF ABBREVIATION ®
il - - - - i - - - - - T e T s e T, g . A ' .
®e B, i i e e : e ; . L I .9
- 0344  SBANK=s CLERICAL M/26,1 SAME SUPERBANK SETTING ¢OUALS ]
03451 SEGNUM CLERICAL Ts13 . SEGMENT NUMBER v
® D346  SET PRET OF 1/68 D/C3 - SET A BIT o ‘'@
: 0347 SETGD PRET OP 1/68 D/C3 - SET A BIT AND U TO
0349  SETLOC CLERICALC Y776 ) ZFR SET LOCATTON CoUNTER ‘
@  03s1 SETPD  PRET Op lses DsC1 SAME e, SET pUSH=DUWN pOINTER s ®
: 0353 S5IGnN®  PRET OF 1/s8 DysC1 - INUEXING S1GK .
 b3s4 SIN  PREYT OP 1se8 DsC3 SINE " sime s
‘@ 0355 SINE  PRET OF 1710 D/C3 SIN . SINE . ‘'@
5 0356  Siw PRET OP 1/&8 DsC1 - INOEXING SHIFT LEFT
3 0357 SLCm  PRET OP 1713 0/C1 NORMa *  INUEXIRG SHIFT LeFT AND COUNT -
‘@ _ 03%% SLOAD* PRET OP I/e8 DsCy " INVEXING  SINGLE LOAU _ S .. ®
- 0350 SLR®  PRET OF Ise8 0/Q1 " INCEXING SHIFT LEFT AND ROUND -
. __ ©b3e2 SL1  PRET OP 1/68 D/Ce " . SHIFT LEFT i _ § L g
‘9 0343 SLIR  PRET OF I/ee 0sCe . SHIFT LEFT 1 AND ROUND "9
" 0365  SL2 PRET OP 1/s68 0U/Cs - SHIFT LEFT 2
z 0386 SLZR PRET OF 1/e8 D/Ca " SHIFT LEFT 2 ANU ROUND
-9 03sB SL3 2 PRET OP i/e8 D/Cs - SHIFT LEFTY 3 ®
03s9 SL3R PRET OF [ses OsCa 3 SHIFT LEFT 3 AnU ROUND
£ 0371 50L&  PRET OP I/68 DysCh - SHIFT LEFT &
PRET OF 1/e8 UsCs - SHIFT LEFT &« ANV KOUND ®
INSTR M/21 " SQUARE
/68 DysC3 - SQUARE RDOT
 Db37s  SRm PRET OF Ised DyCl - INVEXING SHIFT RIGHT ()
0377 SRRs PRET OF /88 D/CY " INVEXING SHIFT RiGHT AND ROUND
0379 sal  PRET OP /68 D/CA Y SHIFT RIGHT 1 . MU g
® D38l  SRIR PRET OF I/ee OsCe - SHIFT RIGHT 1 ANG ROUND ®
D3z  5R2 PRET OP 1/e8 DyCé " SHIFT RIGHT & _
03r5 FET-! PRET OF 1/68 D/Ch ® SHIFY RIGHT € AND RQUND
® D3a7 PRET OF 1/e8 DyCa . . . SHIFT RIGHT 3 ®
- D3RS _siiﬂ PRET OF 1/e8 DyCa J SHIFT RIGHT 3 AND ROUND
 b3wl SR = PRET OF 1/e8 D/Ce " SHIFT RIGHT ¢ .
o D353 SR&R PRET OF 1rses DyCe 1 SHIFY RIGHT & AND ROUND ®
0325  55P» PRET OP 1/e6% DsC1 " INVEXING SET SINGLE PRECISION
T Das! SITADR PRET OF 1769 U/(3 ol STORE ADDRESS CUMING
® . 0359 STCALL ADR CON  1/e9 L/Ce DIFF STORE AND CALL i . S 9
penl  STODL® ADR CON  I/89 0LsCe " INGEXING STORE ARD OOUBLE LOAD
. D403 STORE  ApR CON  1/69 DsCs " STORE P ilc
® @ f&gh  STOVL® Aapr CON  I/e9 O/Ce " INDEXING STORE AND vECTOR LORD ee o e qﬁ
. O4pt  S5TQ PRET OP 1/69 D/C2 <1ThA> B STORE GPRET
0467 SJ INSTR M/L4 SAMg SUBTRALT £
®. D4oB  SUBROs CLERICAL Y/83 G/14 GEN  SEE G/l14 SUBROUT INE _ e,
0409  SxA,l PRET OP [re9 DyL2 SEME STORE INDEA 1 I™ ADDRESS P
. D&l SKAg2 PRET OP 1se9 DgC2 " STORE INDEX 2 IN ADDRESS e
® ®
®. L S : ®
. - o ih
® @
®. ®
@ L
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L sGUIDE TO oF CODES ReCoGNIZED BY YUL SYSTi™ FOR BLK7 AND AGC USER®S OWN PaGr MO, 7 PAGE 7 . g
0413 oP ColE (YPE REF /PAGE SAME aSs SCoPE  EFFECT oF » SIGNIFICANCE oF nBBRE\fIArloN ®
m ———————— ——— S S A e e - L e s e ¥
_____ D417 TADs  PREEY OF 1se9 0yC) SAMg INVEXING TRIFPLE ADD - @
O&1E TAIL CLERICAL Ysi2 HEAD GEN ESTABLISH TAIL (HgAL) CHARACTER
D&20 1C INSTR m/3 TCR SAME TRANSFER CONTROL '®
Da42g TCAA [NSTR Ms20 - TrANSFER CONTROL TO ADDRESS M &
5555 TIF INSTR /8 - TRERSFER CONTROL 70 FIXED :
0%36  TCR INSTR M/ - R " ~ TRANSFER CONTROLe SptTING P RgYORN ®
————— DhzE TIkel FRET OP 1765 ﬂfﬂz - TRANSFER TORTROL IF THDE‘ 1 EE“E"EHT‘GLE .
0430 TIXKe2 PRET OP 1,89 DyC2 - TRANSFER CONTROL IF INDEX 2 IS GECREMENTABLE i
0432 TLOAD® PRET OF 1769 U/C) " INGEXIRNG TRIFLg LDAD " ®
D&33 TS INSTHR M/10 - TRANSFER TO STORAGE N
. Da35  UNIT  PRET OP I/e9 Dy03 SAME JNIf veCrok @
043¢ WISCs  PRET 0P 1770 D/7CH SAME INVEXING VECTOR OVER SCALAR
T D&3B  YAp*®  PRET OF 1769 picl " INUEXIRNG VECTOR Apg "'.
D&aas VCOMP PRET COP 1Irs69% DsC3 " VECTOR COMPLEMENT
— U#al WOEF  PRET OF I7e9 0703 " VECTOR DEFIRE
Of%3 VLOAD® PRET OP 1/69% D/Cy " INDEXING VECTOR LDAL ®
""" T D&&& YN 00 NOM DN G/I& 0 <Ny» 0 " 7 JVERB-NDUN CONSTANY
Déab VPROJs PRET 0P 1s89 D#C1 s INCEXING VECTOR PROJECT )
n&alB ViLw FRET OF 1765 D/ - INDEXIRG VECTOR SHIFT LgFT e '@
D4s( vsLl PRET OFP 1/09 OUrCs o VECTOR SHIFT LEFT 1
Dasz  VsLz PRET UF 1769 0/Ch - VECTOR SHIFT LEFT 2
p4sé  vSL3 PRET OP 1/69 DsC& - VECTOR SHIFT LEFT 3 o)
____ ~ D&SE  ySL&  PRET OF 1769 D/CG " VECTOR SHIFT LEFT &
N4g8 v5L5S PRET 0P 1s89 DyCe - VECTOR SHIFT LEFT s
- D&eD  VSLe  PRET 0P 1/e9% DsCE " VECTOR SHIFT LEFT & ®
Des2 vSLT PRET OF 1769 L/Ca - VECTOR SHIFT LgFT 7
U&s%  ySLB PRET OF 1789 U/Ch w VECTOR SHIFY LEFT 8
D&abd V53 PRET OP I/70 DgsCs - VECTUR SGUARE C ]
T Da&sBE WVER®  FRLET DOF I7g9 D/C) " IRCEXTRG VECTOR SHIFY RIGHT 0 0
0470  VgRl PRET OP 1769 D/Ch - VECTOR SHIFT RIGHT 1 Il
D&72  VSRZ  PRET 0P [/7é9% DsCe ’ J VECTOR SHIFT RIGHT 2 ®
D&74 V513 PRET OFP 1769 DsCs - VECTOR SHIFT RIGHT 13
U&76 VSH&  FRET OF I789 OUJC& t VECTOR SHIFT RIGH] &
- D&78  VSAS PRET OP 1/69 DsCa - VECTOR SHIFT RIGHT % ®
- D&a0  VSHe FRET OF I/770 D08 i - - VECTOR SHIFT RISHT &
. D422  VSR7? PRET 0P 1/70 DJCA " VECTOR SHIFT RIGHT 7
D&s& (538 PRET OF 1770 OsCs " vECTOR SHIFT RIGHT g
. Dépb  VSU= PRET 0P 1,70 DsCl " INVEXING VECTOR SUBTRACT
Q 1 E E E ATRIX
. 0490  yxSC# FRET OP 1/70 DsC1 - INVEXINgG vECTOR TIMES SCALAR
Okgd VEVRE  PRET OF 1770 DyC} > IRCEXIRG VECTOR CROS5S VELTCR -

-

L

-
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L sGUIDE TO oP CoDgS RECOGNIZED B8Y YUL SYSTeM FpR BLR2 AND AGC USEReS OWN PAGE NO, 8 _PAGE B ey
@
g:qz o CODE TYPE ReF /PAGE SAME AS 5Copg  EFHECY OF & SIGNIFICANCE OF aEBHE\'IMIQH . ®
q - - - - - - . i i b o o b 4 L K = 3 - - - ——— - L
® .o
- D4qB WAND INSTR Ms11 SAME WRITEs AND )
: _ D499 WOR  INSTR  M/l2 " SRITEs OR L 1B
@ 0500  WRITE  INSTR M/11 " WRITE ®
, 050l AED,1 PRET OF T,;70 DyC2 SAME INDEX 1 ADD L
@ 0502 xADyz PRET OP 1,70 D/C2 RSO INDEX 2 ADC o
' 0503  XCH TINSTR M/10 " EXCHANGE p
E i CS50&  XCHxXel PRET Op 1770 OsC2 ' EXCHARGE INDEX 1
'@ 0506 KCHXs2 PRET 0P 1/70 0/C2 - EXCHANGE INDEX ¢ ‘9
g NS0R kLD INSTR M/L15 " EXAECUTE USING L _AND @ .
0510 X5Us1  PRET OF 1/70 D/C: - TNDEX | SUBTRACT *
@ 0512 x5Us2 PRET Op If1OOgcz 0~  INDEx & SUglRACY ®
y 051&  XXALG  INSTR  M/15 - EXECUTE EXTRACOLE USING Ay L, AND © g g
@  0;ie IL InsTk M/19 S AME T ILERO L Y
- 0517 2o INSTR M/20 " ZERD g
‘et D518 O INSTR  Gyis SEE Ms34  SAMg A 000 BINARY ) . ®
0519 1 _INSTR  G/]% SEE M/34  SAME 001 EINARY - 44 - S
® 052 1DNADR ADpr COR  Myge,l ECADR " L=OP =nURD=FOg=DUsNL [NK ADURESS ®
D522 2 INSTR G/15 SEE Ms34 SAME 010 BINARY
@ 0523 25CADR ADR CON My27 Gyis 2CADR - DIFF 2-WORD BBANK.TYPE COMPLETE ADDRESs === === o
0525 2CADR  ADR CON  Ms27 Gs15 ZEBCADR " 2-WORD COMPLETE ADOKESS
. 05,7 2DEC®  Mum COR  Y/e7 GEN  SEE Y/69 g-uﬂﬁu DECIMAL COmnSTANT Iwn
o - D529 ZDNADR ADR TON  Myge,l SAME 2=0peyORD-FOR=DULNLINK ADURESS o
D531 2FCADR ApDR CON  ™/27 - 2=WORD FBANK-TYFPE COMPLETE ADDRESS
0533 Z0CT® BRUF 0N Y/se7 <2OCTAL> GEN SEE Y/69 Z=WURD OLTAL CONSTANY
@ 2 0535 20CTAL Nuw CON Y/ey = 20C7 . ¢=WORD OCTAL COMSTANY ®
0537 3 __INSTR /15 SEE My34 SAME 011 siNARy :
@ 0538  3DNACR ADR CON  My26,1 " 3=DF - WURD=FURmDUWNL INK ADURESS 9
D50 & INSTR G715 SEE M/3s SEME 100 BINARY
@ 0541  4DNADR Apr CON M/28.1 = LolbewQuD=F Og=DUWNL JNK ADORFSS ®
. . 0543 s INSTR  G/15S  SEE M/3a SAME 101 BINARY _ 1l
) “D54%  BDNADR  ACK CON  MyZe,l " SeDF uwORD=F OR=DUkNLINKE ADURESS q&
* 0546 6 INSTR G715 SEE M734  SAME 10 BinARY =
®. D547  SDNADR ADR LON  My2e,1 _ . - b=DP-wORD-F UR=-DUWNLINK ADURESS - : ‘;
. 054 7 INSTR G/LS SEE M/34 SAME 111 BINARY - - s 1
a o
F —
05s5¢ ODISTRIBUTICK:
9. _ . . I S o B -
" ‘D551 LA4DR CON 25, CLERTCAL 19, INSTR &6, MERGE &, NUM CON 9, FRET UF 143, ObSOLETE 1, TUTAL 2&7, [‘.I
=] — —— ——— e — - R EE—— .
@ @
®. ) e . } N P L]
e § &
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® L #OUIDE TO oF CODES RECOGMIZED BY YUL SYSTEM FoR BLKZ AND ALC USLK*S OWN PAGE ND, 9 PAGE 9 ?:
05%3 GUIDE Tp ColuMn | anD &8 ConTENTS MEANINGFUL Tg YUL .
9 o554  COLUMN | TYPE REF/PAGE  SIGNIFICANCE OF ABBRgVIATION o
_____ 5‘5‘5_ o _—.-_ __-:-_-.;.-- ) - -------l.-------------'I-—--:- ) e _:;
[ ] 0556  (BLANK) (SEE OP) G/ COMMONEST TYPE '@
3 0557 s MERGE 077 Y71 SEEK AND ACCEPT A CARD EQUAL TO THIS ONE
: [8-1.1:] *® FORITOR Y751 G759  1EM=T090 FAP PONITOR HAp *® UN MURITOR (CAApS £
N 0589 A REMARK  Y/51 Ys90 ALIGNED REMARKS (ALIGNED WwITH INSTRUCTIONS) - - - - 9
_____ 050 4 LEFTOVER Y772 Gfy  JOKER (WILD CARD) «-VALUE ASSIGNED BY YUL, RDTe? OP CODE TYPE MUST Be INSTR OR CONST :
2 0562 L LOG Y/88 Ds/5 LOG CAgRDs JNVENTED N [BM=650 DAYS TO PRINT LOUG NUMBER ANL PAGE HEADING g
@ 05a% P REMARE Y751 Y/90 PAGE-HEAD REMARKS ‘@
0565 & REMARK  Y/51 Y/83% REMARKS
- T SUBTIR — Y/49 Uja  SUBDIRECTOR-™EANINGLESS URLESS FOLLUWIRG A YUL UIRECTOR CARD (U.V.) -
@ 05868 T MERGE Yzl Dyg  TUCK IN A New SECTION (AHEAD OF NEXT LOG)H ®
_____ TSaY ¥ — VIRECTOR Y738 U/2 YUL DIRECTOR=-=-FI{RST CARD COF EVERY YUL TASK "S5
. e e —— n.
0570 COLUMN 8 MEANS  HEF /PAGE
@ ST R . »
0572  (BLANK) SPACE 1 ¥/55
0573 0 SPACE 0 Y/55 g1
@ 0574 1 SPACE 1 v/55 o
0575 @& SPACE 2 Y/55
0576 3 SPALE 3 Y/55
e 0577 & = SPACE & Yys55 Py . |
‘0578 5 SPACE 5 Y/55
) 6579 & = SPACE & Y/55 E
® 05s0 7 SPACE 7 Y/55 O
058l B SKIP Y/55
05a¢ § RY PRINT Y/55 Y/90
® P ®
0543  NOTES ON THIS PAGE i
U5ay  SCANK COLUMN [; THAE DECOUING OF THIS TYPE IS GOVERREV BY THRE OF CODE IW COLUFRS 1g=23 um:r
@ . 0557 A 9y IN WHICH CASE THE CARD IS A RIGHT.PRINT REMARKS CARD, IRRESPECTIVE OF COLUMNS 18.23, IN FACT, A g IN ®
T T D5s¥ CODLUMN B WILL OVERPUWER ANY COLUMN 1| CHARACTER EXCEPT %, 5, AND ¥, GSPECIAL CTASE:D TWEHTHSEHELIHGW 180G, _
. nSay BLANKE IN COLUMN ; IS pQUIVALENT TO R IN (OLUMN 1. THAT®S uHﬂT'b au ODL ABOUT ReFERENCES P AND G,
e wied N - _
. 0593 # IN COLUMK 1; ECITHER A MONTTOR CARD QR A y CARD MARKS THE END OF INPUT TO ANY YUL TASK, SYSTEM/3460 MONITOR ®
° D585  CARDS BEGIN WITH EITHER ,; OF s#%, [IN &RNY CASE, WOWRITOR TARDS ARE SUPPLIED EY THE UPEEIT&,
s ﬁﬁ'; J IN COLUMK |7 THE LgFTOVER RULES CIVEN AT Y/yz HAVE BEEN REFIRgD 70 MAKE THeE LeFTOVER GO INTO THg RIGHT BARK, ®
) 0599 AS FAR AS TH[S CAN GE DETERMINED, THE DETERMINATION [S BASED ON THE STATE UF TWE LOCAT{ON COUNTER AT THE TiME 1
® 066l  THE LEFTOVER 15 ENCOUNTERED, AS FOLLOWS: °
’ LTV COCATION COUNTERY UNDETERMINED “UNSWITUREDU ERASe  ANY E-BARK E?-gr FIXeC=FIXED ARY F=EARK QlU=43
@ 0604 LEFTOVER WORD(5): ANyWHERE IN FIXED ANywHERE IN FIXED ANywHERE IN FIXED IN FIXEUSFIXED IN SApE FeBANK ®
} T peod - LEFTOVER ERASE: ANYWHERE IN ERES, IN UNSWITCHED £ IR SAME E-BANK ANYWHERE IN ERAS, ANYWHERE IN gRAS,
@ - ®
®. - .- . . . . e ®
sioe el ol aen s s b, N s e il e el W R NS LAT R ol T TR ORI of o B e U e B Tk e i R Y
* O
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L gGUIDE 7O oF CODES RECOGMIZED gY YUL SYSTEM™ FOR plkz AND AGC USER®S OWN FAGE NO, 10 PAGE 10 .
L @
06n8  NOTES ON SOMg OP CODES »
@ . . @
0610  (BLANK) 4 <F> E Y
g & nus- 15 IHE l:nn FOR INTERPRETIVE ADDRg 55 CONSTANTS. RpFgR 7D D/C -D;c« roﬂ Hp NUMBER AND KINDS oF ®
1 v N FS ExCEPT C3 :
® - D&15 C_ADDHE_SSEE- iRE EE!LLT DP£RAHDS AKD WMAY HAVE ‘.rH15 OR ANY OTHER UP CODE THAT ggi_igglris A ONg_wWORD ConNSYART OR . @
0617  INSTRUCTION.
° S ®
D618 =, EQUALS, <IS» o
9o 0649 TH 5 GOVERNING nnnnﬁss SYMBOLS NOT _Pr:iu gFINED IN PASS ;4 GIVEN AT wa v HAVE B iMPROVED . %HE _________ N )
Desl  CURRENT RULE I TH_IE-ETF THE ADDHESS SymsOL HAS NOT BEEN .;RESEFIHLD WHEN ‘lht EguAL " CARD &E%ﬁmua 1O Il_l
0623  ENCOUNTERED IN PASS |, THgN THE LOCATION SYMBOL IS STORED IN THE SYMBOL TABLE WITH A FOINTER TO THE ADDRESS p re.
@ De25 SYMBOL'S PLACE IN THE TAbLg (DEFINgR THREAD) AND A Jeefl7 FIgLD CONTAINING THE SIGNgD MODIFIgR FROM THE ADDRgSS '@
0627 FIgLDy AND THg AUDRESS SYMBOL IS STORED IM THE SYMBOL TABLg wITH A POINTER TQ THE LOCATION SYMBOL'S PLAC
D625  (DEFINEE TRREAD], THERE ARE ALSU SOmE COMPLITATIONS TO (OVER THAE CASE OF & Svua& THAT DEF INES SEVERAL Embbl.s.
® D63l  THE UPSHOY OF ALL THIS IS THAT AN INTERMgDIAYE PASS, CALLED PASS .5, RUNS fnw!o_wng_j?ﬂﬂm TAELE CLEANING UFP ®
_____ D633  ALL UNFINTSHED gUUALS UF INITIONS BEFURE PASS 2 EGINS, TF A DEFINER 15 UNDEFINED OR ILL-DEFINED, I1TS WHOLE
D635 T:E$ oF DEFlﬂseﬁ IS CALLgD "NpaRLY $FIH£D " MEANING THAT THg FORM OF THg gWUALS DgFINITION IS ALL RIGHT, AND
® 37 THe DegFINITION OF THg ADDRESS SYMBoOL IS5 LACKING, SIMILARLYs ALL mMgMBeHS pF A VICIoUS CIRCLg of EuﬁlLS ')
0639 DEFINITIONS, AND THEIR OTHER DEFINEESs ARE CALLED «NEARLY DEFINED,» TO TAgE SOME EXAMPLES FROM Y/s1:
Oesal  OUTL 15 _ONK -4 S o i N
® Doed BNK ELUALS 15 PUTS INTO THE SYMGOL TABLE: ﬂ-.l
® 0643 LoCA: OUT1 LOCR: BNRK ®
Desué -4 (N) L5 (=) (N FOR NEARLY DFFaes = FOR DiFs £Y 24)
Deab LOCs 0 0 LOCA (CEFINER THEEAD ARND DEFINEE THRELAD)
o pé.8  WHEN PASS 1.c FINDS OUT) CURING IT5 SCAN OF NegAHRLY DeFINgD SYMBULS. IT FOLLUNS THE OpFINgR THRgAD 10 LoCBy WHgRg *
pes0  IT FINDS tHe ODeFINITION OF Mg, 1T THEM FOLLOWS THe UEFINgg THREAD 7O LOCA, AND FILLS IN THE UeFINITION OF
® Des2  OUT1. THE SYMBOL TABLE ENTRIES BECOME: ®
nes3 LoKA: ouT1 LOCR: BNK
®- bDesé 11 (=) 15 (=)
Dess 0 © 0 0 p ®

1 (-E
® nese THE IMPLICATION FOR THE PROGRAMMERE 15 THAT A TRgg OF EQUALS DerINITIONS MAY HAVE ANY DgPTH, Be OF ANY

. 0658  COMPLEXITY, AND IHE DEFINITIONS MAY BE lh ANY uﬂDt.R. PROVIDED ONLY THAT THE THEE 15 LUGICALL‘I’ VALID, THERE 15, .

0bs0  HOWEVER, ONt E ECEFIRE E E E o
@.  Des2 OUTSIDE THE RANGE -32757& TU «327670, HEL!usE IT UOESN®T HAVE TO FIT INTD A 15_&11 Flu.n. - - d;
'I-|.|‘

L]
®

T . . e e I S @
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L #GUIDE TO of CoUgS ReCoGNIZgD BY YUL SYSTEM FOR BLK; AND AGC UScH*S OWN PAGE NG, 13 PAGE 11 .

Cesé sMI=US

B665 THIS CODg OPERATES BY SUBTRACTING THg LOCATION COUNTER VALUE FROM tH; ADDRESS FIgLD MGDIFIgR AND PRO. . ®

~ T p&aT CEEDING EXACTLY AS FOR pFUUALS, SO THE RgSTRICTION AT THE gRU OF THE PReCeDING NOTE COULD BeCOFMg TMPORTANT,

D669  HOWEVER, 17 IT STILL gASY TO GET AROCUND: SUPPUSE TABLE AND ENDTABLE ARp ENOWN TO Be IN SUPER.BANK &, THEN

P
o611 SETLOC TABLE "

U672  SIZTABLE =rIWUS ENDTABELE  WORKS ONLY IF ENDTABLE TS pREDEFINED, ‘
____________ ey S S . »
0673 THE ESCAPE 15 10 wWRITE INSTEAD: i
6674 “ T TSETLOC TABLE =-20000 '@

0615 TEMTABLE =rINUS ENDTAgRLE

7 TEELE -20000 -
ll.
II..

.lr_. 1 Y ol

N_I_I___Lﬂ'_-'*_i-l‘_ﬂ-_‘fg___________________ el _ o ®

- . !
0643 BANK ®

D6xb THRIS CUDE UPERATES SINMILARLY TU CJLOCK, AS DESURIBED AT Y/77. ExCEPT TN TWO RESPFCTS: Thi ELOCK SIZE IR

&gk BLKZ AND AGC IS 024D = 2000, AND THE BANK NUMBERS ARE & LESS THAN THE CORRESPONDING #LOCK NUMBERS, BECAUSE BANK o

~ DéasE 00 STARTS AT PSCUDDACDRESS 10000 INSTEAD OF ©, EXAWPLES: =
“he&RY BART 20 FIND FIRST UNUSED LOCATION IN BANK 20 - o - 9

0&<h RANK 0 +1400 FIND FIRST UNUSED LOCATION IM LAST pARAGRARH OF BANK 00
[ T FY 4 FERE 3 IS5 TLLEGALCT THATYS NOREXTISTENT FEWORY

ney3 BANK FIND FIRST UMUSED LOCATION IN SAME SANK AS LOCATION COUMTER VALUE ®
_____ D655 SEE ALSDU NOTE ON BLOCK. T ‘__________________________ﬂ }

pesd BBCON

¥ __

tE=

W79 4 BITS 75 OF A BECON WORD CONTAIN THE CURRENT SBANKz SETTING (000 IF NONE HAS GEEN ESTABLISHED IN THp

T pé&e9 PROGRAMY OF, IF THE FIXED.BANK RUMBER I35 30 OR WMORE, IT CORTAINS THE CURRESFONDING SUFER.BARK NUMBER, WHICH 1S

0701 ALWAYS THE piGHTSY DIGIT OF THE BANK NUMLER, IN THE AGC ASSEMBLERs THE E-BANK VALUE HUST Bp GIVEN BY A ONg=SHOT

tTa5 CONFLICTS WITH THE FIXED-BANK VALUE.

P -

n7ns THE STARRED VERSION, BBECON=, IS A SPECIAL IMPLIED=-ADORESS CONSTANT CRgATED FOR THE BANKSUM CHECKING IN

T T 7 0To8  SELFCHECK, THE AUDRESS FIELD MUST EE LEFT pLANKs ANU THE wORD TS5 ASSEmBLEC AS IF THE ADURESS HWAD BegR THE

0710 HIGHEST ADDRESS DCCUPIED BY A WORD IN THIS ASSEMBLY, ASIDE FROM THAT, ALL THE EBCON RULES APPLY, THE EFFECT OF f

@
O
T D703 ESANKE DEgARATION, THIS IS OPTIONAL IN B k2. IN EITHER ASSEMO_ERs A ONE-SHOT SBEARK: FAY BE USED UNLESS IT S ®
e
D712 THE BBCONg WORD IS 7O TELL SELFCHECK WHICH TS THE LAST BANK THAT NEELDS ITS BANKESUM CHECKED, ®

i S S S S S S . . A G . S PEereas SIS S S S S SIS, I S S SIS I S S S e e e D e e e e e e o L L L L e e s i e o o e e S i
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L SGUIDE TO oF CODES ReCoGNIZED BY YUL SYSTEM™ FOR BLKz AND AGC USER'S OWN _FPAGE NO, 12 PAGE 12 .
®
8714 B OCK .
0715 THE MEMORY BLOCK SIZE IN BLKE ARD AGC IS5 jozsl = iﬂﬂﬂ CONTRARY TO T/77+ WHICH GIVES THe BLOCK 1 AglL 9
" D717 PARAMETERS, THe¢ BLOCK NUMBER 15 THEREFURE OSTAINGD EY SHIFTING THE PSEUVU-ADURISS RIGHT 10 BITS, I.E. ' A
0716 BLOCK #: © 1 243 - 5 10 1l soe N ' ' R
0721 MEMORY! EO-E3 Loa-E7 FIXKED-FIXED BanNK O0 BANK 01 BANK O&4 BHaAnK 05 see Gadk Neéh )
0723 AS FIXEDJFIXgD MEMORY HAS ; BLOCK NUMEERS BUT NO bANK NUMBERS, IT IS NpCpSSARY 70 USg BLOCK RATHER THAN BANK .9
0725  WHEN SEEKING A FREE LOCATION IN FIXeD-FIXED, .
0726 AN AUDRESS FORMAT HAS Beppwn ADDED 70 BLOCK ARD BANK SINCE Y/77 wAS wRITTeN: BLANKE OR PLUS-SIGNED KUM RIC: 9
0738 LOCK FIND FIRST FREE LUCATION IN SAME sLOCg AS LOCATION COUNTER yALUE -
i 0730 Lol L1000 FIND FIRST FREE LUCATION IN LAST mALF OF SAMg BLoCK AS LOCATION COUNTER VALUE @
Q@732 THg gFFECT IS5 7D ALLOW A BLOCK DR BANK CoDp 1O DEPEND ON A SYMBOULIC ADURESS FIpLD, WHICH IS LOCATED IN A PRE. N a v
D734 CEDING SETLCC. ®
. B73a%  BNRSUM R
0736 - THIS CODp GENERATES THE END.OF .BANK PATTERN RECOGHIZED BY SELFCHECK IN ITS CHpCKSUM TEST OF FIIED
0738  MEMORY_, HMORg IMMgDIATELY, THE PATTERN IS ReCOGNIZgD BY YUL PASS 3, AHICH CUMPUTES CHoCKSUM WORDS AND MAKES THgM ®
0740  THE LAST OCCUPIgL WORDS IN pACH BANK, THE BLKz AND AGC ASSEMBLERS TRpAl BNKSUM THE SAME IN THE FOLLOWING
07a RESPECTS?
O oT.a (1) THE LOCATION FIELD SHQULD B BLANK, S _____H ®
’
- D74 (2)  THE ADCRESS FlgLD MUST CONTAIN EITHgR A BANg RUMBER (THE USUAL CASg) OR AN ACURESS IN FlyxgD MEMURY, ' ®
0746 FOR SNK5UM PURPOSESe FIXED-FIXED 18 INDICATED BY BANK NUMBERS 2 AND 3,
0748 (3) IF 7H¢ INDICATED BANK IS5 pMPTY, AND ND HIGHER BANK 15 OCCUPIED, BANKSUM GEMERATES NO WORUS, AND PRINIS e
i 0750 “NO NEED® IN THE ASSEMBLY LISTING, THUS A COMPLETE LIST OF GNKSUM CARDS WILL SERVE A PROGRAM OF VARYIN
07s2  LENGIH,. -
0783 (&) BNKSUM THIES TO GENERATE TWO CONSECUTIVE ADRES.SELF WOROS, THAT IS, TC-10.SgELF WORDE FLAGGED AS CON- ®
5’55 o - v " - - Ly A -
. 0787 THE FIRST WORD IS GOVERNED BY A SEARCH FOR THE FIRST UNUCCUPIED wORV [N THE SANK, REGARDLESS OF WHETHgR ®
B 1 I “THE JEST OF THE EANK 1S EMPYY,., I[N pPARTICULAR, IF THE FULLOWING LOCATION 1S OCCUPIEL, THE SFCOND ADRES.
, 0781 SELF WORD GUES THERE ANYWAY. WITH A CONFLICT CUSS, S TS
. Y IN THE BLK2 ASSEMBLER, AND IN AGC PROGRAM SUNBURST, SELFCHECK LOGIC REQUIRES UOTH AURES.SELF WORDS qf
D7ee F WE ECKSUM WORD, THE LATTE OSE THAT THE SUM OF ALL nDnu&AE_H_Iﬁb_Lm THE CARK UF 7O THg BANK o
. 07a6  NUMBER, THE SUM i5 COMPUTED IN A SLIGHTLY SPECIAL WAY, WITH PLUS DR MINUS OVERFLOW B ING CARRIED END-AROUND AS d;
o D7s8 A PLUS OR MINUS 0O00l., THE REGUIREMENT FOR BOTH ADRESSSELF WORDS MEANS THAT Thi FIRST MAY BE PLACED NO LATER G
, 0770 THAN LOCATION 3775 OF THE BANK, IF ALL wWURDS 20003775 ARE OCCUPIED, THE AURES.SELF wORDS GD INTC LOCATIONS
0772 3775 AND 3776 WITH A CONFLICTY CUss, ®
¥
. R R —— - . -9
. i
®
_____________________________________ ; ®
o



I P

% PO IR

ELFITES 1- | FRARRS

v @GUIDE TO oP CODES RECOONIZED BY YUL SYSTeM FOR BLKZ AND AGC USER'S CWN PAGE RO, 13 PAGE 13 I
@
0773 BNESUM (CONTINUEL) 3
D774 THE AGC ASSEMBLER RULES CORRESPONRD 70 A CHANGE IN SpLFCHECK THAT WAS MALE AFT:R BURSTL1¢ WAS FRUZEN 9
_____ ors "TFE_CHIHEE 15 THAY THE AURESSSELF WORPS ARE PARTLY OR WHOLLY OMITTEVD IN A NEARLY FULL BANK, THAT IS, IF ' ———
gl ttéﬂﬂi 2000-3775 ARE OCCUPIEDs EjTHER Dg BOTH OF THE ADRES=SELF WORDS ARE OMTTED (N SUCH A wAY THAT THE
67al UM WORD IS IN LOCATION 3777, 10U gLIMINATE CONFUSION ABOUT 1He AMOUNTY OF ROOM LEFY IN A BANK, THE AGC N ]
r T4 ﬂHl&UH PROCEDURE PRINTS THE HUHE[R OF WORDS (IN DgCIMAL) FROM THE LOCATION OF THF FIRST ADRES=SELF uunn THROUGH
UTa® LOCATION 3776, THAT 1S, THE RESOLUTE MAXIMUN OF WURUS THAT CAN B AUDED [N THAT DANK AND STILE CEAVE ONEL .
07a6  LOCATION FOR THE CHgCkSUM, THE REQUIREMENT FOR THE CHECKSUM IN THE AGC ASScMolgR IS CIFFERENT T00: THE BANK ®
_____ Ofgé  RUST ADD UP 10 PLUS OR HI"U‘& THE EARK NURBER, TOU SEE wAY, THRAGINg THAT BANK 25 1S FULL AND THAT LOCATIONS —  — — —  =¢
0750 2000=3776 ALD UP (CHECKSUMSFASHION) TO 40000s OR 37777, NUs NU (HECKSUM wOKD CAN BE CHOSEN THAT wWILL YIELD l
D7g2 00025 WHEN ACDED TO 40000, BUT A CHECKSUM WORD OF 37752 YIELDS 77752 = .25, THIS TAN NEVER HAPFEN IN BLX2 ‘@
07Tg4  RECAUSE THE LAST TwWD wWORDS REFORE THE CHECSUM wWORD CONTRIBUTE AT LEAST «4pU1 TO THE SUM, WHICH THEREFORE HAS A
TUTeb PUSSISCE RANGE UF =3377% TU +37777. IF OWESUM FINDS A CRRKYS [UZ40 WORDS ALL OCCUPIED, IT PUTS 03777 INTO B
 ©7sB  LoCATION 3777 OF THe BANKs wITH A CONFLICT CUSS. . E e . } ®
6799 THIS IS A GooD PLACE 1O SAY SOMgTHING ABOUT THE COMPUTATION OF THE ﬂntcnsun WURD IN PASS a3, 17 WILL
Dol ACCEPT THE FIRST COASECUTIVE PAIR OF TC.SELFS (OR ADRES.SELFS) IN A BANK AS THg £ND=OF -EANK MARKER, AND TRY 10 Y
pEn3 PUT THE CHECKSUM wORD IN THE FOLLOWING LOCATION, BUT I7'S PERFECTLY 41PPT IF THeRg 1S5 NO SUCH PAIR (MpaANING NU
0 12
DEnT  COMPLETELY fILLEL, hITH NO CONSECyUTIVE PAIR OfF TC-SELFSe THE LAST .aan IN THE BANK GETS THE pﬂﬂ:lx “NOSUM® IN ®
0809 THE OCTAL STORAGE MAP, (F THERE 15 AN UNOCCUPIED LUCAT|ON EEFORE ANY PAIR UF YC-SELFEs _ITT!FFMEKED"HU ____________ .
D831  CHECKSUMuw ARD NG ATTEMPT IS MAUDE TO COMPUTE OME, IF A LOCATION IS5 EITHER A w»BaD WORD» OR A wCONFLICT.™ THERE '
B813 15 NO CHECKSUM, TF THg LDCATION WHERE THE CHECKSUM WURD SHOULD GU IS OCCUP1ED, YHE OFFENDING WORD IS PREFIALD ®
0815 --sun- AND THE CHECKSUM 15 ABANDONgD, IF ANY WORUS AFTER THE CHECKSUM WORD ARg OCCUPIgD, THE FIRST IS PREFIXgD
- le X L - A
0819 1:.5£LF! ARE THE LAST TWO WORDS OF A PARAGRAPH BUT NOT THE ENU OF A BANK, AND jHg FOLLOWING PARAGRAPH 15 . »

_____ D821  UNDCCUPTED (28Y EXPLICIYT CODING, ANYWAY), A PARAGRAPH MUST Bf CREATED JUST FOR 7HE CHECKSUN WORD, AND THg ORLY
D823  FACILITY THAT DOeS IT AUTOMATICALLY 1S THF BRKSUM ROUTINE IN THp AGC ASSgMBLER,

0829 IN THg AGC COMPUTATION OF THE CHECKSUM WORD, THE RULE IS5 10 GIVE IT THE SMALLEST MAGNITUDE POSSIBLE, ®
B8z7  IF THE SUN FRO® THE BEGINNING DF TRE BANK THRUUGH TRE LAST WuRD BEFURE THE CHECKSUM IS PUSITIVE (REGATIVET, THE

0829 CHECKSUM WORD 1S5 CHOUSEN TOD MAKE THE WHOLE BANK ADU UP TO PLUS (MINUS) THE BANK wUMBER, IN AGL QR BLK2, BY THe
_____ DB3T  WAY, BBANK ©U HAS TO ADD UP TD TT¥777 -0V, '

o

DB3d ExhMNKs ®
DE33 THE AGC ASSEMBLER REQUIRES THE ADDRgSS VALUE FOR EBANK= TO BE AT LEAST 10 AND AT MOST 3777--THAT IS, AN R ®
[

O

T 7 D835 ADDRESS IN ERASRGLE MEMORY, THE BLKZ ASSEMBLER ALLUWS THESE, AND ALSD ALLOWS E.EANK NUMBERS Uw?,

BBAT 0 THE AGU ASSEMBLER REDQUIRES A ONESHOT EpANKE DECLARATION BEFORE pVERY BECON OR BBCUN® AND 2ECADR DR
DE3S ZCADR; THE 5Lk2 ASSEmpLER DOES NOT,

L]

_ — St — R —— I L . o - ' id
’ O8al ~ THE BLKZ ASSEMBLER REGARDS EORUPT AS AN IWMPLIED-ADDRESS EXTRACODE AND ALWAYS ASSEMBLES 1T 07000, THE ®
. NE&3d AGT ASSEMBLER REGARDS IT AS 2 FULL EITRnCDDE RECUIRING A FIXpD.MgMORY ADDHRES5, anD IT IS THE AGC Pﬁnﬁﬂhﬁﬂgﬂ'a
hLEX E E 000 TT77« THIS IS5 BECAUSEs 1 E €
. 0Ba7 TION, CORTROL RETURNS (AFTER CERTAIN RESUHEE} TO THE EDRUPY INSTRUCTION, NOT TO THE ExTEND :.EFDRE ITe SC THAT l‘l ®
T T T T DEaY 1S EXECUTED &S A TC IASTRUCTION, SEE T5J9B IN SURDANCE FUR FURTHLER IhFDRHATIuh S
: E ®
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L @GUIDE 1D oP CODgS RegCoGNIZED BY YUL SYSTE™ FOR BLK2 AND AGC USER'*S OwN PAGE ND, 14 . PAGE 14 . _
—DBs] EVEN
THIS CoDg TAKES NO LOCATION OR ADDRESS FIelDS, 1IF 14 LOCATION COUNTER VALU EVENs IT HAS NO gFFpCT,
o uu;% IF THE LOCATION COUNTER VALUE 1S 00U, IT TS INCRERENTED, THIS 1S USEFUL IF 1798 ngsfth‘Tn ALIGN DGUBLESEER =
p8seé  GUANTITIES ON gVeN LOCATIONS, WHICH INCIDENTALLY GUARLS ﬁﬁAlNET BANKSTRADDLING, HOWeYrRy IT SHOULD Bg USgP IN
“oss8  CONJUNCTION wITH LEFTOVER CONSTANTS TU FiLL UP THe RgSULTING HOLE, OOW®T Feel oAD IF YOU CANYT USg IT,
. _DBsO MM 0000 .. . = .. O NN .
084l THIS Cobg EublwﬁLEhT TOo DEC EACEPT THAT THE ARGUMENT IS LIMITED 710 A uaauiruig OF 99, 17 WAS INjRO. ISR
" pBs3  DUCED TUO ghSg THL tRA SITION FROM QCTAL 70 DgCIMAL MAJOR MODES, AND NOW HAS MOSTLY gYeBALL VALUE,

CBs> MgOI¥FY

D866 THIS COPg IS5 LISTED HgRg MOSTLY FOR THg BENeFIT OF THOSE (LIKE THE YULoago PEUPLE} wWHO READ THE YUL.
DEs8 1800 PROGRAM, THE CODE IS RECOGNIZED BUT It 15 ROT NOW INTENDEL TG B USED, AT LgAST IN FL _
0870 TAKES NO LOCATION OR ADDRESS plELDe AND ITS guMNcTION IS TO AccEPT nLL hﬂa IMAGES cOMING IN pROM TAPE IN A

1GHT PROGK . 41T

Da72 E E 0 £ DI ERFE 0 A g€ NEAT wghD OFw»
pe76 CARD [MAGE, wHICH MARKS THE gND OF gVERY PROGRAM AND EUHRQUTINE_FILE Dh TAPL, THEN FURTHER CHANGE CARDS FROM

______ AB76  THE CARD RgAOER ARF MgRGED WITH A SUBROUTINg CALLED 6Y THg MAIN PROGRAM, Fﬁk TH: DURATION OF THg CURRENT ASSpH.

pE78  BLY ONLY, THE SUBROUTINE FILES ON TAPE ARE UNCHANGED, THE YUL-340 PEUPLE ARE EEGINNING TO USE THE WORD
ﬁiiﬁ"‘*ﬁdbtf?"tﬂ THE SENSE OF "REVISE A SUBRCOUTINE.™

. beésl SygRO= === 0000 o

T Y THIS CODg MAY ONLY BE USED IN A PROGRAK, SUBROUTINES CANeT CALL QTHER SUEBRDUTINES, THe SUPPRESSION
NERe oF'FHIH?TﬁE‘LiLLLD FOR BY THg 5UEDIRL£TDR -5uFPRtS§ fhﬁ(rlug SUERQUTINES™ WORKS THIS wAY: IF A" SUBHDUTIHE Ha

pBeé  NOT BEE EHANG%D 5INLE THE LAST ASSgMBLY OF THE PROGRAM CALLING I7s IT 1S5 =INACTIVEW™AND IF rHE SUPPRgSSIoN 15

NEs . E Y NE= p E E E wiphi " E ARD ARy CUSSED LIRE ITH 175 CUSSES, Eob £ wAUL PrEAR

p8e0  UNDER THEIR PROPLk LOG SECTIONS, 4 ypop flep ~ F % FERE 2 ¢ _
A SUBROUTINg MAY Bg MADg PeRMANENTLY ACTIvE WITH ReS5PpCT 1C A GIvpn PROGRAM IF IT IS CALLED BY SUBRUg

Désl
'ﬁi;i" INSTEAD OF SUBRD, ALL EUEEEUTIhES CALLED IN A Ngw, VERSION, OR TEAhSFtRRED PROGRAM ASSEMBELY ARg MNeCESSARILY
D845 ACTIVEs SINCE A HEH PROGRAM I5 BEING CREATED,

.

08397 "7 T 7 YHIS 1S A VARIATION ON DEC TO PACK TWO SEVEMNSBIT FIgLDS, REPRESENTING A VERE AND A NOUN, INTO ONp AGC
. 0899 WORD, THE VERB AND NOUN NUMBERS ARE WRITTEN IN THE ADDRESS FIELD IN DeCIMAL, IN THE FORM VWNN (OR INDEED ANY
Dgnl  FORM ACCEPTYABLE TU OEC THAT COMES TU THE SAME VALUE], THE FAGRITUDE OF THIS ExFRESSICUN IS LINITED 76 ¢999,

e%al THE PARTS ¥V AND NN ARE IN EFFECT CONVERTED TO hlthT SEPARATELY AND PLACED IN elT5 l4eB AND Toi OF THE WORD,

a =

~ D%05  RESPECTIVELY.
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L #GulDE TO oF CODES RECOGNIZED BY Yy L SYSTEM FOR 5LKk2 AND AgC LSLRe5 OWN PAGE NO, 15 PAGE 15 B .s
o ®
09ce Oy Lo €9 34 %9 5y b4 7 v
@ 0907 THESE ARE THE ONLY NUMERIC OP CODES, THEY ARp ALL REGARDED AS REGULAKR CODES (NOCN.EXTRACODE: AND AS FULL ®
0S0Y — CODES, TAKING & [Z.81T AUDRESS PART, THUS CODE Z, FOR INSTANCE, COULD STAND FUR DAS, LXCH, INCR, AUS, Di. -
0911 PENDING ON THE VALUE OF THE ADDRESS, 1T COULD ALS0 STAND FOR M5U, GXCH, AUG, Ok DIM IF THE PRECEDING WORD IS A S
0 " T T B%13  SECRET “EXTENDT, 1,g, UP CODE *p" AND ADDRESS %%, A NUMERIT OP COUE 1S USUALLY USED OMLY WHERE THE OP CODg i
0915  ITSELF WILL B3¢ MUDIFItD BY INDEXING, i
N R . = . ®
: 0916  ZBCADRs ZCADR Y
‘9 @17 TN THE AGC ASSEMBLER, THE g-BANK VALUE MUST BE GIVEN BY A UNE.SHUT gBANKg DECLARATION, THIS IS OPTIONAL ) i
091% IN BLKZ2, IN EITHER ASSEMBLER, THE SUPERLBANK VALUE MAY Bg GIVEN BY A ONpaSHUT SBANK= DECLARATION, SEE ALSU THE
0wzl NOTE ON BECUN, o
O R I @
~ EnD OF RgVISIQON 5 OF PROGRAM QPGUIDE BY HB=S . - 3
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