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APPENDIX A. INSTRUCTION CODES 

AND j-k DESIGNATOR!S 

The following tables list the instruction repertoire for the UNIVAC 494 Real-Time System, 
and list the designators for modification of the instruction execution sequence and the 
instruction operand. 

Table A-I presents the instruction repertoire on the basis of instruction type, mnemonic 
codes for both 494 SPURT and 494 ASM assembly languages, octal function codes, operations 
performed, instruction class, execution time in nanoseconds, and variables or modifications. 

Table A-2 presents the j designator, which specifies skip, jump, repeat, and other sequence 
modifications, for normal and exception interpretation, in terms of octal and mnemonic codes 
for the assembly languages, and shows the results of the operations. 

Table A-3 presents the k designator, which specifies operand modification or formation of 
the operand, Y, for both normal and exception interpretation, on the basis of instruction 
class, portion of the operand affected, and the type of operation performed. 



~ MNEMONIC CODE OCTAL 

>- ~-_----~ CODE 
I- ASM 

lQ 

lA 

SPURT 

ENT*Q 

ENT*A 

lB ENT*Bj 
ZB Cl*Bj 

NOP NO-OP 

SQ 

ZQ 
NQ 

SA 

NA 

ZA 

SB 

SZ 

DPl 

DPS 

CPl 

CPU 

CUl 

CUU 

RSQ 

RSA 

RSAQ 

lSQ 
l­
lL lSA 
::z: 
U) lSAQ 

lRSQ 

lRSA 

lRSAQ 

TA 

TQ 

1&.1 TR 
iii:: 
c( TlP 
IL 
:IE DPTE 
o 
(J DPTl 

MATE 

MATl 

STR*Q 

Cl*Q 
CP*Q 

STR*A 

CP*A 

CL*A 

STR*Bj 

Cl*Y 

DPENT 

DPSTR 

CREl 

CREU 

CRSl 

CRSU 

RSH*Q 

RSH*A 

RSH*AQ 

lSH*Q 

lSH*A 

lSH*AQ 

lRSQ 

lRSA 

lRSAQ 

COM*A 

COM*Q 

COM*AQ 

COM*MASK 

DPCME 

DPCMl 

MACE 

MACl 

JP 

Ril 

RILJP 

10 

11 

12 

12 

12 

14 

Al~~1t 
14 

15 

15 

16 

16 

7721 

7725 

7731 

7732 

7735 

7736 

01 

02 

03 

05 

06 

07 

7751 

7755 

7756 

04 

04 

04 

43 

7723 

7727 

7753 

7757 

60 or 61 

-- -----1---
SLJ RJP 65 

--1------
SLJT ~I~·S~C:JP 64 

ER XQT 7737 

lBPX EBJP*Bx 774x 

OPERATION 

Y -7 Q 

Y-7A 

Y -7 Bj 

O's-7 Bj 

NO OPERATION 

Q-7Y 

O's -7 Q 
Q' -7 Q 

A-7Y 

A' -7 A 

O's -7 A 

(Bj) -7 Y 

O's -7 Y 

(Y,Y+l)-7 AQ 

AQ-7 (Y,Y+l) 

(Y)S-Q-7A29-24, ..• , (Y+4)S-Q-7AS-0 

(Y)20-1s->A29-24, ••• , (Y+4)20-1S->As-0 

A29-2~Y)5-0, .•• , As-o->{Y+4)S-0 

A29-244Y)20-15 ••• AS-o->{Y+4}20-15 

SHIFT Q RIGHT } WITH 

SHIFT A RIGHT SIGN 

SHIFT AQ RIGHT EXT. 

~ I--.-;;;;.E;..;,XE;;;.C;;;.lJ~-T;..;,i.;;;.ON;".;....;T..:..:IM.:..:.;E=-(.:..:.N.:..;.AN.:..=O.;;.;SE=-C;;;.O;;...;;N..;..;::D;.;;;S",-) ~ 

-« Al TER- SAME BANK 
..J NATE J---~----r------l 
U BANK k = 0,4 k = 7 

Rd 750 

Rd 750 

Rd 750/857 

Rd 

Rd 

750 

750 

St 750 

%d 750 
St 750 

St 750 

St 750 

Rd 750/857 

St 

St 

Rd 

750 

750 

1500 

1500 

3750 
3750 

3750 

3750 

750 750 

750 750 

750/857 750/857 

750 750 

750 750 

750 1500 

750 
750 

750 

750 

750 

750 

1500 

750/857 

1500 

1500 

2250 

2250 

4500 
4500 

4500 

4500 

k i 0,4,7 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

]500 

750 1500 

VARIABLES 

NO CFl/CFlCD 

k is 0 

k is 4 

Rd 750/964 1500/1714 j i 4, 5/j = 4, 5 

Rd 

Rd 

Rd 

964 1714 

750/857 1500/1607 j i 2, 3/j = 2, 3 SHIFT Q lEFT} I BY 
SHIFT A lEFT CIRCULARLY) Y 

SHIFT AQ lEFT (POSITIONS Rd 

750 

750/964 

964 

750/857 

750/857 

1071 

750 

750 

857 

750 

750/964 

964 

750/857 

750/857 

1071 

750/857 1500/1607 j i 6, 7/j = 6, 7 

1071 1R?1 

SHIFT Q RIGHT } WITH ) 
SHIFT A RIGHT ZERO 

SHIFT AQ RIGHT Fill 

COMPARE Y TO A AND SKIP PER j 

COMPARE Y TO Q AND SKIP PER j 

Rd 

Rd 

SKIP PER j IF Y RANGES BETWEEN A AND Q Rd 

COMPARE A TO lP(Y·Q) AND SKIP PER j Rd 

SKIP IF AQ= (Y, Y + 1) 

SKIP IF AQ< (Y, Y + 1) 

SKIP IF lP(A·Q)=lP(Y·Q)(ALPHA TEST)@ 

SKIP IF lP(A·Q) < lP(Y·Q) (ALPHA TEST)® 

750 

750 

750/964 

750/964 

1500 

1500 

750 

750 

750 

750 

750/964 

750/964 

1500 

1500 

1607 

750 1500 

750 1500 

750/964 1500/1714 j = l/j = 4, 5 

750/964 1500/1714 j=4,5,6,7/j=O,I,2,3 

2250 

2250 

1500 

1500 

RELEASE INTERRUPT lOCKOUT 750/1500 I 750 I 1500 I 1500 k = 0, 4/k =P 0, 4 

RELEASE INTERRUPT lOCKOUT AND Y-7P IF JUMP CONDITION NOT SATISFIED 

Y-7P IF j CONDITION SATISFIED I Rd IF JVMP CONDITION SATI~FIED 

I- ___________________ ~5O_ J_ ~50_ -'_ 2.50 __ L 1~~ ________ _ 

P + 1-7 Y, Y + 1-7 P PER j AND KEY Rd IF JUMP CONDITION SATISFIED 

1500/22501 1500 I 2250 I 2250 k = 0, 4/k =P 0, 4 

IF JUMP CONDITION NOT SATISFIED 

I- _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ ..25£. _ L ~_ -' _ ~O _ J _1~0 ________ _ 

P + 1-7 Y, Y + 1-7 P PER j; Sil PER j Rd SAME AS 65 INSTRUCTION 

(Y) = NI; RETURN IF NO SKIP OR JUMP AT NI - 750 750 

P -7 Bx, Y -7 P 

Table A-7. Instruct ion Repertoire 
(Part 1 of 3) 

750 750 
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TYPE MNEMONIC OCTAL 
CODE CODE 

ASM SPURT 

" R RPT 70 
z 
> TBI BSK*Bj 71 
"-
e JBD BJP*Bj 72 
0 
:::::E 

1&.1 
u 
z 
1&.1 
:) TSET TSET 7752 0' 
1&.1 
II) EXRN EXRN 7754 

A ADD*A 20 

AQ ADD*Q 26 

LAQ ENT*V+Q 30 

SAQ STR*A+Q 32 

RA RPL*A+V 24 

RAQ RPL*V+Q 34 
> 
It: RI RPL*V +1 36 
e( 
z AN SUB*A 21 
a::a 
I- ANQ SUB*Q 27 
z 
0 LANQ ENT*V-Q 31 
IL SANQ STR*A-Q 33 
e 
1&.1 RAN 
>< 

RPL*A-V 25 

"- RANQ RPL*V-Q 35 

RD RPL*V-1 37 

DPA DPADD 7722 

DPAN OPSUB 7726 

DPN OPCP 7724 
u 
i= M MUL 22 
1&.1 

D OIV 23 :::::E 
x 

SFS SGSH 7730 I- > 
0: It: 

e( 
e( FA FADD 7701 
z 
iii FAN FSUB 7702 
I- FM FMUL 7703 z 
0 FO FDIV 7705 IL 

" !: 
l-
e( 
0 FP FPP 7706 
...J 
"- FU FPU 7707 

DT OTEST 7710 

DA OADD 7711 

...J DAC OADOC 7715 
e( 

! 
u 
1&.1 DAN OSUB 7712 
e 
I- OANB OSUBB 7716 
Z 

0 
IL 

Q ON DCP 7714 
1&.1 DTE OCME 7713 
~ 
"- DTL OCML 7717 

OCL OCVl. 7733 

OCU OCVU 7734 
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OPERATION II) EXECUTION TIME (NANOSECONDS) 
II) 

e( ALTER-
...J NATE u 

BANK 

REPEAT NI V TIMES; V 4 B7 Rd 1285/1500 

I F(Bj}=V ,0'S4Bj SKIP; IF(BjMV,(Bj)+14 Bj Rd 750 

IF (Bj)f:- 0, (Bj)-1 4 Bj AND JUMP Rd 
750/1500 I IF (Bj)= 0, NI 

750 

IF V14=0, l's4VI4_0; IF VI4=1, INTERRUPT- 1821 

INTERRUPT - 1285 

A+V4A Rd 750/857 

Q+V4Q Rd 750/857 

V+Q4A Rd 750/857 

A+Q4V,A St 1500 

V+A4V, A Rp 1500 

V+Q4V, A Rp 1500 

V+14V,A Rp 1500 

A-V4A Rd 750;857 

Q-V4Q Rd 750/857 

V-Q4A Rd 750/857 
A-Q4V,A St 1500 

A - V 4V, A Rp 1500 

V-Q4V,A Rp 1500 

V - 14 V, A Rp 1500 

AQ+(V,V+l)4AQ - 1500 

AQ - (V, V + 1) 4 AQ - 1500 

CP (AQ)4AQ - 750 

Q x V 4 AQ Rd 7277 
(AQ/V) 4 Q. REMAINDER IN A Rd 7277 

NORMALIZE A, SHIFT COUNT 4 Q - 857 

AQFP + (V, V + I)FP 4 AQFP - 2356/2998 

AQFP - (V, V + I)FP 4 AQFP - 2356/2998 

AQFP x (V,V + I)FP 4 AQFP - 12093 

AQFP / (V, V + I)FP 4 AQFP - 12200 

12414 

1607 

(V)C AND AQM 4 AQFP - 857/1500 

AQFP""; Vc AND A~ - 750 

SKIP PER V - 750 

AQO + (V, V + 1)0 4 AQO - 2035/2249 

AQO + (V, V + 1)0 + CARRV 4 AQO - 2035 
2249 

AQO - (V, V + 1)0 4AQO - 2035/2249 

AQO - (V I V + 1)0 - BORROW 4 AQO - 2035 
2249 

9's OR 10's COMPLEMENT (AQ)4 AQ PER V - 1285 
SKIP IF AQO = (V, V + 1)0 - 1500 

SKIP IF AQO < (V, V + 1)0 - 1500 

(VO-5 THRU V + 40-5)0 4 AQBINARV - 3750 

(VI5-20 THRU V + 415-20)0 4 AQBINARV - 3750 

Table A-1. Instruction Repertoire 
(Part2 of 3) 

SAME BANK 

k = 0,4 k = 7 k=O,4,7 

1285 1285 1500 

750 750 1500 

JUMP 
750 r 1500 11500 

NO JUMP 

1500 l 750 \1500 

1821 

1285 

750/857 750/857 1500/1607 

750/857 750/857 1500/1607 

750/857 750/857 1500/1607 

1500 - 2250 

1500 1500 2250 

1500 1500 2250 

1500 1500 2250 

750/857 750/857 1500/1607 

750/857 750/857 1500/1607 

750/857 750/857 1500/1607 

1500 - 2250 

1500 1500 2250 

1500 1500 2250 

1500 1500 2250 

2250 

2250 

1500 

7277 7277 8027 

7277 7277 8027 

1607 

2891/3641 

2891/3641 

12843 

12950 

13164 

2357 

1607/2250 

1500 

1500 

2785/2249 

2785 
2999 

2785/2999 

2785 
2999 

1500 
2250 

2250 

4500 

4500 

VARIABLES 

k = 0,4,7/k f:- 0,4,7 

k = 0,4/k f:- 0,4 

j f:-6,7/j =6,7 

jf:-6,7/j=6,7 

j f:- 6,7 /j = 6,7 

j f:- 6,7 /j = 6,7 

jf:-6,7/j=6,7 

jf:-6,7/j=6,7 

SUM = ±O/ t- ±O 

OIF. = ±O/ f:- ±O 

IMIAQ?IMlv, V+1 
1M IAQ < I M I V, V + 1 

I(V,V+l)I=O 

AQ = ±O/AQ t- ±O 

SIGNS = /SIGNS f:-

I~~ <JXN6+ 11 ® rr OR 

® 
AQ 2: I Y I V + 11 

SIGNS = / SIGNS f:-
rIG~S 1:-1 OR I ® AQ < V, V + 11 
SIGNS 1 AND I ® 1 AQ 12: v, V + 1 



TYPE MNEMONIC OCTAL Ut EXECUTION TillE (NANOSECQNDS) 
OPERATION Ut 

CODE CODE C ALTER- SAllE BANK 
..I NATE 

ASM SPURT 
u 

BANK k::O,4 k=7 k = 0,4,7 

LLP ENT*LP 40 LP (Y.Q) -+ A Rd 750/1071 750/1071 750/1071 1500/1820 

SAND STR*LP 47 LP (Q'A)~Y St 750 750 - 1500 

RLP RPL*LP 44 LP (Q'Y)'" Y,A ~p 1500 1500 1500 2250 

ALP ADD*LP 41 LP (Y'Q) + A ... A Rd ~5O/857 750/857 750/857 1500/1607 

RALP RPL*A+LP 45 LP (y.Q) + A ... Y,A Rp 1500 1500 1500 2250 

ANLP SUB*LP 42 A-LP (y.Q) ... A Rd 964 964 964 1714 
..J RANLP RPL*A-LP 46 A-LP (y.Q) ... Y,A Rp 1607 1607 1607 4357 c 
~. 

OR SEL*SET 50 IF An OR Yn :1, An "'" 1 
<!J 

Rd 750 750 750 1500 
0 ROR RSE*SET 54 IF An OR Y n : 1, An = 1; A ... Y Rp 1500 1500 1500 2250 ..J 

XOR SEL*CP 51 IF EITHER An OR Yn "'" 1, 1 ... An Rd 750 750 750 1500 

RXOR RSE*CP 55 IF EITHER An OR Yn = 1, l"'An; A ... Y Rp 1500 1500 1500 2250 

NOT SEL*CL 52 IF Yn = 1, CLEAR An Rd 750 750 750 1500 

RNOT RSE*CL 56 IF Yn = 1, CLEAR An; 1.4 Y Rp 1500 1500 1500 2250 

SSU SEL*SU 53 IF~=I. Yn"'An Rd 750 750 750 1500 

RSSU RSE*SU 57 IF Q., "" 1, Y n'" An; A ... Y Rp 1500 1500 1500 2250 

LC EXT-FCT 13 Y AND EXTERNAL FUNCTION ... CHCSR Rd 75O/288sQ 750/2889(;1) 
"CO"Y 

SC STR*CO*Y 17 INPUT CHIASR ... Y . St 750/288,.<3 750/2889<3> 

JIC JP*Y* 62 y ... P IF INPUT CHCSR ACTIVE Rd IF JUMP CONDITION SATISFIED 

CO* 750/1500 I 750/1500 

ACTIVE IN IF JUMP CONDITION NOT SATISFIED 

I- 1500 I 1500 
~ 
IL JOC JP*Y* 63 y ... P IF OUTPUT CHCSR ACTIVE Rd IF JUMP CONDITION SATISFIED 
I-
~ ACTIVE 750/1500 I 750/1500 0 
....... OUT IF JUMP CONDITION NOT SATISIFED I-
~ 
IL 750 750 
!: 

DIC TERM*CO 66 TERMINATE INPUT CHCSR i Rd 750 750 
DOC "INPUT 67 TERMINATE OUTPUT CHCSR Rd 750 750 TERM"CO 

L1C OUTPUT 73 IN"CO"Y ACTIVATE INPUT CHCSR Rd 750/1500 750/2250 
LOC 

OUT"COQR 
74 ACTIVATE OUTPUT OR EF CHCSR Rd 750/1500 750/2250 Ct"Y 

IN"CO·Y 
UCM ·MONITOR 75 SAME AS 73, WITH MONITOR Rd 750/1500 750/2250 

OUT·COOR 

LOCM Ct"Y·MON- 76 SAME AS 74. WITH MONITOR Rd 750/1500 750/2250 ITOR 

LIFR EIFR 7761 Y ... IFR. (Y + 1) ... RIR - 1500 2250 

@ LPLR EPLR 7762 Y ... PLR - 750 1500 
SIFR SIFR 7765 IFR ... Y - 750 1500 

It: LRIR ERIR 7766 Y ... RIR - 750 1500 ... 
I&- lSi SSI 7770 SYNCHRONOUS INTERRUPT PER Y - 750 750 Ut 
z 
c LBW EWB 7771 (Y) ... B1 ••••• (Y + 6) ... B7 - 5250 6000 
It: 
I- SCN SCHN 7772 I/O CHIASR OR PECSR - 750 1500 

LCSR ECSR 7773 Y4-Q"'CSR - 750 1500 
SSW SWB 7775 B1 ... Y ••••• B7 ... (Y + 6) - 5250 6000 

NOTES: 

1 

2 

3 

4 

5 

B CONFLICT ARISES WHEN Bj OF 12 INSTRUCTIONS ~ 0 AND Bb OF NI = Bj OF 12 INSTRUCTION. 

ALPHA TEST MEANS THAT SIGN BIT IS TREATED AS PART OF ABSOLUTE VALUE OF WORD. 

TIME LISTED IS MINIMUM VALUE. 

PRIVILEGED INSTRUCTIONS FOR USE IN 494 MODE. 

Ixl INDICATES ABSOLUTE VALUE OF x. 

Tobie A-l. Instruction Repertoire 
(Port 3 of 3) 

VARIABLES 

j ", 2,3/j "'" 2,3 

j ~ 6,7/j : 6,7 

k= O,l,2!k:: 3 

k:: O,l.2!k:: 3 

k :; 0/ k :: 1,2,3 

k = 0/ k = 1. 2. 3 

k =O,ESI/ k :: 3. lSI 
k ::: O,ESI/ k :: 3, lSI 

k :: 0, ESI/ k :: 3, lSI 

k :: O. ESI/ k :: 3. lSI 
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OCTAL CODE 

o 
1 

2 

3 

4 

5 

6 

7 

NORMAL j INTERPRETATION 

MNEM.CODE 

SKIP 

QPOS 

QNEG 

AZERO 

ANOT 

APOS 

ANEG 

EXCEPTIONS 

RESULT 

NO SKIP 

SKIP 

SKIP IF (Q) POSITIVE 

SKIP IF (Q) NEGATIVE 

SKIP IF (A) = 0 

SKIP IF (A) # 0 

SKIP IF (A) POSITIVE 

SKIP IF (A) NEGATIVE 

TA/TQ/TR J, SLJ JT/SLJT ASM 

SPURT OCTAL CO".A/COII'Q/COII.AQ JP,RJP JP/RJP 
CODE~----~------------~-----r------T---------------4-------------~--------------------4-----~ 

liN Ell. RESULTS® 

0 x 

1 SKIP® 

2 YLESS 

3 YMORE 

4 YIN 

5 YOUT 

6 YLESS 

7 YMORE 

OCTAL 
CODE 

IINEM. 

0 

1 SKIP 

2 NOOF 

3 OF 

4 AZERO 

5 ANOT 

6 APOS 

7 ANEG 

OCTAL 
CODE 

MNEM. 

0 

1 SKIP 

2 APOS 

3 ANEG 

4 QZERO 

5 QNOT 

6 QPOS 

7 QNEG 
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liN Ell. RESULTS MNEM. RESULTS 

x JUMP RIL/SIL0 RIL/SIL 

SKIP KEY 1 JUMP IF KEY 1 SET RILJ P ISILRJPQ) RIL,JUMP/SIL,RETURN JUMP 

x/SKIP IF Y~ Q/x KEY 2 JUMP IF KEY 2 SET QPOS JUMP IF (Q) POS. 

x/SKIP IF Y>Q/x KEY 3 JUMP IF KEY 3 SET QNEG JUMP IF (Q) NEG. 

x/x/SKIP IF A <Y,$Q STOP STOP AZERO JUMP IF (A) = 0 

x/x/SKIP IF Y>Q OR Y,$A STOP 5 STOP IF KEY 5 SET ANOT JUMP IF (A) -/: 0 

SKIP IF Y,$ A/x/x 

SKIP IF Y>A/x/x 

D 

DIV 

RESULTS 

NO SKIP 

SKIP 

SKIP IF NO OVERFLOW 

SKIP IF OVERFLOW 

SKIP IF (A) = 0 

SKIP IF {A) * 0 

SKIP IF (A) POS. 

SKIP IF (A) NEG 

AQ,ANQ 

ADD*Q, SUB*Q 

RESUL TS 7 

NO SKIP 

SKIP 

SKIP IF AS = + 

SKIPIFAS=-

SKIP IF Q = +0 

SKIP IF Q =1 +0 

SKIP IF QS = + 
SKIPIFQS=-

STOP 6 STO P IF KEY 6 SET APOS JUMP IF (A) POS. 

STOP 7 STOP IF KEY 7 SET "ANEG JUMP If (A) NEG. 

R LLP,RLP 

RPT ENT·LP, RPL·LP 

IINEII.Q) RESULT MNEM. RESULT 

- NO SKIP YNE = Y -

ADV YNE = Y + 1 SKIP SKIP 

BACK YNE = Y - 1 EVEN SKIP IF (A)=EVEN NO. OF 1 BITS 

ADDB YN E=Y+nx (Bt» ODD SKIP IF (A)=ODD NO. OF 1 BITS 

R - - AZERO SKIP IF (A) = 0 YNE =Y 

ADVR ANOT SKIP IF (A) -/: 0 YNE = Y + 1 

BACKRNE/BACKR@ YNE = Y - 1 APOS SKIP IF (A) POSITIVE 

ADDBR 

ASM 

SPURT 

Y N E= y+n x <Bt» ANEG SKIP IF (A) NEGATIVE 

NOTES: 

ill FOR SPURT, EQUIVALENT MNEMONICS ARE RILJP/SILRJP. 

@ RIL = RELEASE INTERRUPT LOCKOUT; SIL = SET INTERRUPT LOCKOUT. 

@ DESIGNATORS OF 0, I, 2, AND 3 USED WITH READ OR STORE CLASS INSTRUCTIONS. 

DESIGNATORS OF 4,5,6, AND 7 USED WITH REPLACE CLASS INSTRUCTIONS. 

YNE REPRESENTS l/y OF NEXT EXECUTION. 
RESULT OF REPEATED REPLACE CLASS USING YNE IS STORED AT YNE + (B6). 

@ ASM/SPURT 

® X INDICATES ILLEGAL OR INVALID USE 

® NOT USED IN SPURT 

ill AS = SIGN BIT OF A: QS SIGN BIT OF Q (0 FOR POSITIVE, 1 FOR NEGATIVE) 

Table A-2. Interpretation of i Designator 

ASM 

SPURT 



NORMAL Y FORMATION BY k DESIGNATOR 

k READ CLASS STORE CLASS REPLACE CLASS 

o 

1 L(x) 

2 U(x) 

4 X 

5 LX(x) r.:::~=~:-:--=EXTE:-==~=Cl'"~-O-".,...;'·· 1,-' '...," ........ _:;:: C P L(') ~ .•.•.•. 'rep:: LX(x) ~sm ~;.·.~;::r~~.~: : 
; ; "d .0; M 

~4-----------------J.----------+-------------------------__ ~ __________________________ ~ 

6 UX(x) :~ j£b .•..• ~: CPU(.) :. .#C~::: UX(.) ::2~.: : 
7 A .: : 

EXCEPTIONS 

J, SU, RSQ, RSA, LB 
SUT, RSAQ, LSQ, SA SB SQ R SAND ASM 
JBD LSA, LSAQ j = 4,5,6,7 J= i=O 

k 1.23 
JP,RIL, RSH~9, 

ENT*BJ RSH*A, 
RJP, RSH*AQ, 
SIL, LSH*~, j= STR·A STR-Bj STR-Q RPT STR-LP SPURT 

LSH* , j = 4,5,6,7 1=0 BJB*Bj LSH*AQ 1,2,3 
0 Y=y Y= YO-5 Y= YO-16 YL (Bj) ~ QL' ZERO FILL CP(Q)~Q Y=YO-16 LP~Q 

1 ¥=("Y)L Y=("Y)O-5 Y=("Y)L, ZERO FILL \Y)L Y=(YlL LPL ~(YlL z 
2 Y=(Y)u Y=("Y)15-20 Y=("Y)u, ZERO FilL (Ylu 0 Y=(Y>u LPL ~(Y>u t-
3 Y=(YlL Y=(Yl0-5 Y=(Y>O-16 (Y)l « (Bj)~ (Y>L Y=(Y>O-16 LP~iY> 

0::: 
4 Y=y Y= YO-5 Y= YL, SIGN EXT. Y UJ CP(A}~A (Bj)~AL' ZERO FILL Y=(YlL LP~A Q.. 

5 Y=("Y)l Y= YO-5 Y=(YlL' SIGN EXT. (YlL 
0 

Y=(Y>L CP(LP)L ~YlL 0 

6 Y=(Ylu Y= Y15-20 Y=(Y>u. SIGN EXT. (Y>u z 
Y=(Y>u CP(LP)L ~Y>u 

7 Y=AL Y=Ao-5 Y=Ao-16 IAL CP(Bj)~ (YL)' SIGN EXT. Y=Ao-16 CP(LP) -+ <y) 
NOTES: 

1. M indicates word in memqry; R indicates word in register. 

2. Designation Y is sum of (~) and y; designation (Y> is contents of word at location y. 
3. ZL is lower 15 bits of word Z; Zu is upper 15 bits of word Z. 

Table A-3. Interpretation of k Designator 
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