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LISTING OF GERB2 PROGRAM 

PUNID, GERBERIC 

-A (I,J) = 1/ (I+J-1)­

START LX, SXl, XTWO 

BD, 11,32 

NEXTN SX, IX1, CNI 

C-I, SXl, 1.0 

SX, IIX1, CN2 

C+I, SXl, 2.0-

SX, IIX1, CN4 

C+1, SXI, DELTA+A-1.0 

SC, IX1, TEMP 

LV,.IXl, TEMP 

SVA, IXl, LOC5 

L,ZERO 

ST, TEMP 

LX, IX2, CN1 

NEXT L, TEMP 

+,ONE 

ST. TEMP 

DL, ONE 

D/, TEMP 

SRD, A+1, 0 (IX2) 

-DISABLE-

'SET (I+J -2) IN TEMP-

'ADVANCE TEMP TO (I+J-l)-

'CALCULATE A (I,J)-

CB+, SX2,NEXT 'REPEAT FOR FIRST ROW 

LX, IX2, CN2 

LX, SX3, CN2 

LOCl I. SX3, A+2 (SX2), DELTA+1.0+A (SX2) 'COPY REPEATED ELEMENTS-
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L, TEMP 

+,ONE 

ST, TEMP 'ADVANCE (I+J+I)-
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DL,ONE 

D/, TEMP 

LaCS 5RD, A ($X2) 

V +1, $X2, DELTA 

CB, $X2, LOCl 

LX, $X2, CNl 

LX, $XS, CN3 

LaC 3 SV, $X3, A ($X2) 

V+I, SX2, DELTA 

V+I, $X3, 1.0 

CB, IX2, LaCS 

'CACULATE LAST TERM IN ROW­

'ADVANCE TO NEXT ROW-

'RE PEAT FOR NEXT ROW-

'STORE ROW INDICA TOR-

'FIND LARGEST ELEMENT IN FIRST COLUMN 

BD,S+,32 

SC, $X2, 1.0 

DELTAI SYN, 250 

DELTAM SYN, DELTAI-l 

DELTA SYN, 250, 0 

REP 

CON 

2 

LX, $X2, CN2 

Z, TEMP 

LA, A+l, 0 

KA,DELTA+l, O+A (SX2) 

BZAL, CON 

SV, $X2, TEMP 

L-DELTA+l, O+A ($X2) 

V+IC, $X2, DELTA 

BZXCZ, REP 

LX, SXS, TEMP 

BXVZ, BEGIN 

LX, $X2, CN4 

SWAP, $X2, A,DELTA+A ($X3) 

'INTERVAL TIMER RESET 

'SET ROW ONE AS LARGEST 

'FIRST ELEMENT TO ACC. 

'COMPARE TO FIRST ELEMENT IN I-TH ROW 

'SET I-TH ROW AS LARGEST 

'LARGEST ELEMENT TO ACC 

'ADVANCE I 

'REPEAT FOR ALL ROWS 

'TRANSFER FIRST ROW CONTAINS LARGEST 

'SWAP ROWS 

3/8/61 



'NORMALIZE PIUOT ROW 

BEGIN L, ONE 

ST. DETER 

LX, .5X2, eN1 

MORE LX, SXl, CN2 

L (U)., A 

ST (tn, B 

LX, SX5, SX2 

L,ZERO 

ST, TEMPl 

Z, TEMP2 

DL, A+l, 0 

BRZ,ERROR 

ST, TEMP 

D*,DETER 

SRD,DETER 

DL, ONE 

D/, TEMP 

SRD, TEMP 

FROW DL, A+2.0 (SX1) 

D*, TEMP 

SRD, B+1.0 {SX1) 

CB+, SX1, FROW 

L, TEMP 

ST, B+1.0 (SK1) 

LX, SX4, CN2 

LX, SX3, CN2 

LV, SX3, CONSXW 

CNOP 

ROW SX, SX4, TEMP 
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'SET UP FOR EVALUATION OF DETERMINATE 

'SET UP TO FIND MAX FIUCT FLEMENTS 

'PIUOT ELEMENT TO STORAGE 

EVALUATE DETERMINAN 

'STORE NORMALIZED ELEMENT­

'REPEAT FOR REST OF FIRST ROW 

CALCULATE ELEMENT FOR INVERSE 
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SVA, SX3, TI 

SVA, SX3, T2 

L (U), DELTA+A (SX4) 

ST (U), A (SX4) 

LFTN, DELTA+1.0+A (SX4) 

LOOF DL, DELTA+2.0+A (SX4) 

TI *+, B+1. 0 (SX4) 

SRD, 9+1,0 (SX4) 

CB+,SX4, LOOP 

DL(N) ,SFT 

T2 B*, B+I,O (SX4) 

SRD, A+1.0 (SX4) 

LX, SX4, TEMP 

CBZ, SX5, FIN 

LA, 1.0+A (SX4) 

KA, TEMPI 

BZAH, CONI 

SV,SX2, TEMP2 

ST, TEMPI 

B,CONI 

FIN LCI, SX5, 1.0 

CON! V+I,SX4,DELTA 

V -IC, SX3, DELTA 

BZXCZ, ROW 

LX,SX3, CN4 

T, SX3, B,A (SX4) 

LX,SX5, TEMP2 

BXVZ,CON3 

SWAP, 'SX3, A,A(SX5) 

CON3 CB,SX2, MORE 

4 

'CALCULATE ELEMENT FOR INVERSE 

'CHECK ONLY UNUSED ROWS FOR MAX. 

'SAVE LOCATION OF MAX 

"SA VE MAX ELEMENT 

'REPEAT FOR ALL ROWS 

'MOVE PIUOT ROW INTO LAST PLACE 

'REPEAT FOR ALL PIVOT ROWS 
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LV,SX4,1.0 

LX,SX1,CN1 

SC,SX1,SXIO 

SV, SX4, CLOCK-2.0 (SX10) 

C+I, SKI, 1.0 

KOI, SX1, 101.0 

BXL,NEXTN 

BEW,S,O 

ERROR BEW, S,O 

CNOP 

CN4 XW ,0,N+l.0 

X~O XW,O,2.0,O 

DETER DR (N), (1) 

TEMPI DR (N), (1) 

TEMP2 DR (N), (1) 

ZERO DD (N), 0.0 

ONE DD (N), 1.0 

TEMP DR (N), (1) 

CN1 XW,O,N,O 

CN2 XW,0,N-1,0 

CN3 XW, 1,0,0,0 

CONSXW XW, S+l,O,O,O 

N SYN,4,0 

CLOCK DR (N), (250) 

SLC, 32768.0 

A DR (N), (DELTAI, DELTAI) 

B DR(N), (DELTAI) 

END, START 
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LISTING OF MATRIX MULTIPLY PROGRAM 

PUNID, TC MXMl6 

SLC, 32, 

BEGIN NOP 

BD, $+0,32 

LVI,$l3,0 

LCI,$l,6000 

T1,1,WON,32767. 

T ,$1,32767,,32768, 

LVI,$1,20, 

LCI,$1,6 

BD BD,$+O.32 

LVI,$2,0 

SV,$2,SIT 

LVI,$15,$+1.0 

B,MXM16 

SIC,32768. 

SIC,O($l) 

SIC,O($l) 

SIC,O 

SIC,52768. 

SIC,O($l) 

SIC,0($1) 

SIC,O 

SIC,72768. 

SIC,O($l) 

SIC,O($l) 

SIC,O 

BEW,$ 
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NOP 

LV,S2,SIT 

SV ,S2, TIME (S13) 

v +I,S13,1.0 

V +ICR,S1,20. 

BZXCZ,BD 

BEW,S 

WON DD(N),1.0 

TIME DRZ(U),(10) 

'RECTANGULAR MATRIX MULTIPLY SUBROUTINE, MXM16 

'CALLING SEQUENCE AS FOLLOWS 

LVI,S15,S+1.0 - B,MXM16 

,LMTRIX - ,M1 - ,N1 - ,0 

,RMTRIX - ,M2 - ,N2 - ,0 

,PMTRIX - ,M3 - ,N3 - ,0 -PRODUCT MATRIX ADDRESS ,M3XN3 

(FULL WORD ERROR RETURN) 

NORMAL RETURN 

'M3 IS ASSUMED EQUAL TO M1,N3 IS ASSUMED EQUAL TO N2 

'CHECK IS MADE FOR M2 EQUAL TO N1 

'PROGRAM DOES NOT USE M3,N3 INFORMATION 

'NO CHECK FOR MATRICES EXCEEDING MEMORY CAPACITY 

MXM16 TI,4,S2,SPACE 

8 

LVE,S3,1.0(S15) 

KV,S2,S3 

BZXE,ERR 

SVA,S3,DUMMY 2+0.32 

SV A,S3, VPI 3 

L(BU ,18) ,S3,128-18-4 

LC,S4,SL 

LVE,S2,2.32(S15) 

-VPI3 

-S4 COUNT 
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BXCZ,NllZ 

ST(BU ,4),VPI+1.32+.18-.4,128-18-4 -VPI+1.32 

BRZ,N12Z 

LVE3 LVE,$4,0($15) 

LRI,$4,$4 -$4 COMPLETE 

LVE,$5,2.0($15) 

LVE,$3,3.0($15 ) 

LC,$5,$3 

LRI,$5,$5 '$5 COMPLETE 

LVE,$14,4.0($15) 

LVE,$2,0.32(S15) 

LC,$14,$2 

LRI,$14,$14 '$14 COMPLETE 

SVA,$3,LOOPIB+l.0 'LOOP1B+1.0 

SV A,$3 ,DUMMY +0.32 

LCI,$2,15 

LVI,$2,0 

LWF(U),LOOP1B '+,EXP HAS +0 

PLU +(U),DUMMY 

ST(U) ,LOOP1A+1.0($2) 

CB+,$2,PLU 

+(U) ,DUMMY 

ST(BU ,18),VPI,128-32-18 'VPI 

L{U) ,DUMMY 2 

D*(U) ,DUMMY 

-(BU ,1),VFL,40 

ST(BU ,18),SRD+1.0,40 

TI,2,$4,$2 

CNOP 

SIX SX,$2,$4 'NEW ROW OF PRODUCT 
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DLU DL(U) ,ZERO 'NEW ELEMENT OF PRODUCT 

LOOP1A LFT(U),0(S2) 

10 

*+(N),0(S3) 

LFT(U),1.0(S2) 

*+(N),N2(S3) 

LFT(U),2.0(S2) 

*+(N) ,N22 (S3) 

LFT(U),3.0(S2) 

*+(N) ,N23(S3) 

LFT(U),4.0(S2) 

*+(N) ,N24(S3) 

LFT(U),5.0(S2) 

*+(N) ,N25 (S3) 

LFT(U),6.0(S2) 

*+(N) ,N26 (S3) 

LFT(U),7.0(12) 

*+(N) ,N27 (S3) 

LFT(U),8.0(S2) 

*+(N),N28 (S3) 

LFT(U),9.0(S2) 

*+(N) ,N29(S3) 

LFT(U) ,A.O(S2) 

*+(N) ,N2A(S3) 

LFT(U) ,B.O(12) 

*+(N) ,N2B(S3) 

LFT(U),C.O(S2) 

*+(N) ,N2C(S3) 

LFT(U) ,D.O(S2) 

*+(N) ,N2D(S3) 

LFT(U),E.O(S2) 

*+(N) ,N2E (S3) 
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LFT(U) ,F.O($2) 

*+(N) ,N2F($3) 

VPI V +1,$3 ,N2G 

V+IC,$2,l6.0 

BZXCZ,LOOPlA 

LCI,$2,Nl2 

LOOP1B LFT(U),0(S2) 

*+(N) ,0(S3) 

V+I,$3,N2 

CBR+,S2 ,LOOP IB 

SRD SRD(N) ,0($14) 

V+I,S4,1.0 

V -ICR,S3,M2*N2-1.0 

BZXCZ,DLU 

VP13 V +I,S2 ,Nl 

CB,S14,SIX 

RECOV TI,l,NllZR,LOOPlA 

'TI,2,N12ZR,VPI 

TI,4,SPACE,S2 

B,7.0($l5) 

ERR TI,4,SPACE,S2 

B,6.0(S15) 

NllZ TI,l,NllZW,LOOPlA 

LC,S4,S3 

B,LVE3 

N12Z TI,2,N12ZW,VPI 

8,LVE3 

CNOP 

NllZW B,LOOPIB 

*+(N),0(S3) 
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NORMAL RETURN MEASURE 

-LOOPIA HAS B,LOOPIB 

-N12 IN S4 COUNT FIELD 
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N12ZW V+I,S3,N2G 

V +ICR,$2,16.0 

BZXCZ,LOOPIA 

NllZR SYN,LOOPIB 

N12ZR V +I,S3,N2G 

B,SRD 

V+IC,S2,16.0 

BZXCZ,LOOPIA 

LCI,S2,N12 

DUMMY2 BE,O 

BE,M2 

DUMMY BE,1.0 

BE,N2 

ZERO DD(N),O 

SPACE DRZ(U),(4) 

VFL SYN(BU,l),ZERO 

- SJ XW,LMTRIX,N11,S4 

- S5 :xw ,RMTRIX,N2 ,S5 

- S14 :xw ,PMTRIX,M1 ,S14 

M1 SYN,64.0 

M2 SYN,128.0 

M3 SYN,192.0 

N1 SYN,1.0 

N2 SYN,2.0 

N3 SYN,3.0 

Nll SYN,9.0 

N12 SYN ,10.0 

LMTRIX SYN,16384.0 

RMTRIX SYN,32768.0 

PMTRIX SYN,65536.0 

12 

-XPF BIT OF WmCHIS ONE 
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A SYN,10 

B SYN,ll 

C SYN,12 

D SYN,13 

E SYN,14 

F SYN,15 

N22 SYN,N2+N2 

N23 SYN,N22+N2 

N24 SYN,N23+N2 

N25 SYN,N24+N2 

N26 SYN,N25+N2 

N27 SYN,N26+N2 

N28 SYN,N27+N2 

N29 SYN,N28+N2 

N2A SYN ,N29 +N2 

N2B SYN,N2A+N2 

N2C SYN,N2B+N2 

N2D SYN,N2C+N2 

N2E SYN,N2D+N2 

N2F SYN,N2E+N2 

N2G SYN,N2F+N2 

END, BEGIN 
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· LISTING OF PRIME NUMBER PROGRAM PRIMC 

PUNID, TCCPRIMC 

'THIS VERSION USES BOUNDARY CONTROL FEATURE OF THE 7030 

'(P+l}/2 IS IN VF OF 14 

'ODD NUMBER N ABOVE 3 REPRESENTED BY POSITION (N-l}/2 

BEYOND BASE ADDR 

'PRIME P IS IN VF OF 11 

'(P*P+2*K*P)/2 IN VF OF 12 

SLC,32,0 

LOLlM SYN (BU ,24), 32.0 

UPLIM SYN (BU ,24), (8) 273000.0 

BASE SYN (BU ,24), 8160.32 

TABL SIC, SICK MUST BEGIN AT FULL WORD 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

NOP 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 
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SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,I 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,$ 

AD SIC, SICK 

BD, INTRUP 

SIC, SICK 

BEW,I 

SIC, SICK 

BD,SICK. 

DS SIC, SICK 

. BD, INTRUP 

SICK NOP, 0 

BEW, SICK 

PRIMC BD,1+1 'BEGINNING OF PROGRAM 

LVI, II, TABL 

SV, il, $IA 

LX, i6, XW6 

SX,$6,IUB 'SET BOUNDARY CONTROL 
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LX, 14, XW4 

LV, 13, VF3 

LV, 15, VF5 

T, 14, WON5+1.0, WON5+2.0 

INTRUP BD, CAT 

VPI V+, 14, VF 

CAT CTOOll (BU,32) (V+IC), 0.1 (14) 

BRZ,VPI 

V+, 14, 7.0 

SV, 14, 11 

LVS, 11, Sl, S3, 14 

SVR, 11, DOd 
SV A, Sl, DOGG 

'LOCATE NEXT NONZERO BIT 

'USUALLY UNSUCCESSFUL 

'INCORPORATE ILZC CONTENTS 

'P IN S VALUE FIELD 

SVA, 11, DOGGG 

L (BU, 24), 17.0, 68 

D*(U),IL 

ST (BU, 24), 18.0, 21 

V +, S2, S5 

KV, 12, 16 

BZXL, EXIT 

BE,DOG 

CNOP 

DOG CMOOOO (BU, 1) (V+I), 1(12) 

DOGG CMOOOO (BU, 1) (V+I), S(S2) 

DOGGG CMOOOO (BU, 1) (V+I), 1(12) 

BE,DOG 

EXIT LVI, S15, 1+1.0 

B, (8) 277777.0 

TI.O, 32.0, 500.0 

'P AT FP FRACTION BOUNDARY 

'P*P. TIDS IS AN ODD NUMBER 

'(P*P-1)/2 STORED IN VF OF S2 

'SIEVING LOOP. USES SD5 FOR EXIT 

'ENTER DUMP SUBROUTINE 

5WAPI, 0, (8) 272000.0, (8) 273000.0 
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BEW,S 

VF3 VF, -BASE-BABE-.1 

VF5 VF, BASE 

VF VF, .31 

XW4 XW, BASE+.l, UPLIM-BASE+l, S 

XW6 BE, UPLIM 

BE, LOLIM (.25) 1 

SLO, BASE-2.0 

WONS DD (3U, 64), (16) FFFFFFFFFFFFFFFF 

DD (3U, 64), (16) FFFFFFFFFFFFFFFF 

END, PRIMe 
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LISTING OF MONTE CARLO PROGRAM 

LB 
PRNT 
TAPE 

START 

RESM 

MX 

AG 
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PRNS 
SEM, C, 6, V 
SLC,'100. 
SYN, I 
SYN,18.32 
SYN, 16.32 
PUNID, NH MC 
Z,COUNT 
LCI, 1, 31 
T, 1, COUNT, COUNT+1. 
L(U), RANS 
ST(U), RAN 
BD,I+.32 
LV, 1, IIA 
LCI, 1, 48 
T, 1, 0(11), IT 
LVI, 1, IT 
SV, 1, IIA 
TI, 1, FIXZ, IT+4. 
TI, 1, BOUND, IUB 
LVI, 1, 1 
SV, 1, lIT 
BE, 1+, 32 
REL(SEOP), PRNT 
CCW, PRNT, CWB 
BB, CWB+.24, 1-1. 
Z,ISB 
TI, 10, PBUF+1., PBUF+2. 
LCI, 1, 48 
T, 1, PBUF, PBUF+12. 
LCI, 1, 1000 
CB, 1, I 
LCI, 5, 10001 
LVI, 1, 0 
LVI, 2, 0 

CHOOSE nmECTION FOR ENTRY 
V-I, 1, 3. 
L(N), U(ll) 
*(N), CPF 
-(N), PS 
ST(N), YD 
*(N), YD 
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ST(N), TS 
BXVLZ,OMGA 
L(N), U+1. ($1) 
*(N),OPF 
-(N), PS 
ST(N), ZD 
*(N), ZD 
M+(N), TS 
L(N}, U+2. ($1) 
*(N), $L 
+(N), TS 
*(N), SL 
-(N), U+2, ($1) 
BRGZ,AG 
CBZ, 5, STOP 
M+1(BU,64), PN 

CHOOSE LOCATION FO~ ENTRY 
BG V-I, 2, 2. 

L(N), V($2) 
E+I, 1 
-(N), ONE 
ST(N), Y 
*(N), Y . 
BXVLZ,OMGB 
ST(N), TSQ 
L(N), V+1. ($2) 
E+I,l 
-(N), ONE 
ST(N), Z 
*(N), Z 
+(N), TSQ 
-(N), ONE 
BRGZ,BG 
ST(N), TSA 

CLASSIFY ENTRY 
LVI, 3, 0 
-(N), AT 
BRLZ,$+1. 
V+I, 3, 1. 
L(N), Y 
BRGZ, $+1. 
V+I, 3, 2. 

PARTICLE IS AT (A, Y, Z) GOING IN nmECTION (-(U+2.($1», YD,ZD) 
HOW FAR TO BOUNDARY 

L(N), YD 
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+(N), U+2, (511) 
BZRGZ, AWAYB 
ST(l'I!'), TSR 
L(N), A 
-(N), Y 
/(N), TSR 

OB ST(N), TTB 
HOW FAR TO WALL 

L(N), Y 
*(N), YD 
ST(N), TSB 
L(N), Z 
*(N), ZD 
+(N), TSB 
ST(N), TSC 
*(N), TSC 
ST(N), TSD 
LN(N), TSA 
*(N), TS 
+(N), TSD 
SRT(N),SL 
-(N), TSC 
/(N), TS 

WHICH IS CLOSER 
K(U), TTB 
BAH, TOBOUN 

WALL IS CLOSER 
ST(N), TTWA 
L(N), U+2. (511) 
*(N), TTWA 
-(N), A 
STN(N), X 

JOIN L(N), YD 
*(N), TTWA 
M+(N), Y 
L(N), ZD 
*(N), TTWA 
M+(N), Z 

PARTICLE IS NOW ON WALL A AT (X, Y, Z) 
CHOOSE NEW VELOCITY 

CG V-I, 1, 3. 
L(N), U+1. (511) 
*(N),OPF 
-(N), PS 
ST(N), TSF 
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*(N), TSF 
BXVLZ,OMGC 
ST(N), TS 
L(N), U+2. (11) 
*(N), SL 
M+(N), TS 
L(N), U(11) 
*(N),OPF 
-(N), PS 
ST(N), XD 
*(N), XI) 

+(N), TS 
*(N),IL 
-(N), 0+2. (11) 
BRGZ,CG 

ROTATE VELOCITY RELATIVE TO CYLINDER WALL 
L(N), Y 
*(N), TSF 
ST(N), TSE 
L(N), Z 
*(N), U+2. (11) 
-(N), TSE 
STN(N), ZD 
L(N), Z 
*(N), TSF 
ST(N), TSI 
L(N), Y 
*(N), U+2. (11) 
+(N), TSI 
STN(N), YD 

PARTICLE NOW HAS VELOCITY (X'D, YD, ZD) ON WALL A AT (X, Y, Z) 
HOW FAR TO BOUNDARY 

L(N), YD 
-(N), XD 
BZRGZ, AWAYA 
ST(N), TSJ 
L(N), X 
-(N), Y 
/(N), TSJ 
ST(N), TTB 

HOW FAR TO WALL A 
L(N), Y 
*(N), YD 
ST(N), TSK 
L(N), Z 
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*(N), ZD 
+(N), TSK 
/N(N), TS 
E+I, 1 

WHICH IS CLOSER 
K(U), TTB 
BAH,TBOUN 

QA ST(N), TTW A 
WALL A IS CLOSER 
IS END CLOSER YET 

L(N), A 
-(N), X 
/(N), XD 
K(U), TTWA 
BAL,OUTA 

NO, GO TO WALL. 
AWAYC L(N), XD 

*(N), TTWA 
M+(N), X 
L(N), YD 
*(N), TTWA 
M+(N), Y 
L(N), ZD 
*(N), TTWA 
M+(N) , Z 
B,CG 

OUTA BRLZ, AWAYC 
ST(N), TSL 
*(N), YD 
M+(N), Y 
BRGZ, :1+1. 
V+I, 3, 8. 
L(N), Y 
*(N), :lL 
ST(N), TSM 
L(N), TSL 
*(N), ZD 
+(N), Z 
*(N), :lL 
+(N), TSM 
-(N), TEST 
BRLZ, :1+1. 
V+I, 3,4. 
L(N), ONE 
M+(N), COUNT (:13) 
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B,AG 
CNOP 

AWAYA L(N), Y 
*(N), YD 
ST(N), TSK 
L(N), Z 
*(N), ZD 
+(N), TSK 
/N(N), TS 
E+I, 1 
B,QA 

OMGA LX, 1, XA 
L(U), RAN 
CNOP 
D*(U),8L 
SHFL, 24 
ST(N), U(81) 
CB+, 1,8-1.-.32 
ST(U), RAN 
B,AG 

OMGB LX, 2, XA 
ST (BU, 64), TST 
L(U), RAN 
CNOP 
D*(U),SL 
SHFL,24 
ST(N), V(82) 
CB+, 2, 8-1.-.32 
ST (U), RAN 
L(BU, 64), TST 
B,BG 

OMGC LX, 1, XA 
L(U), RAN 
CNOP 
D*(U),8L 
SHFL,24 
ST(N), U(81) 
CB+, 1, S-1.-.32 
ST(U), RAN 
B,CG 

OMGD LX, 1, XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
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ST(N), U(SI) 
CB+, 1, S-1.-32 
ST(U), RAN 
B,DG 

AWAYB L(N), AWQ 
B, QB 

HOW FAR TO END B 
TBOUN L(N), B 

-(N), Y 
I(N), YD 
ST(N), TSN 
HOW FAR TO WALL B 
L(N), XD 
*(N), SL 
ST(N), TS 
L(N), ZD 
*(N), SL 
+(N), TS 
ST(N), TSO 
L(N), X 
*(N), XD 
ST(N), TS 
L(N), Z 
*(N), ZD 
+(N), TS 
ST(N), TSP 
L(N), X 
*(N), SL 
ST(N), TS 
L(N), Z 
*(N), SL 
+(N), TS 
-(N), ONE 
*(N), TSO 
ST(N), TS 
L(N), TSP 
*(N), SL 
-(N), TS 
SRT(N), SL 
-(N), TSP 
/(N), TSO 
K(U), TSN 
ST(N), TTWB 
WHICH IS CLOSER 
BAH,OUTB 
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WALL B IS CLOSER 
QD *(N), XD 

M+(N), X 
L(N), TTWB 
*(N), YD 
M+(N), Y 
L(N), TTWB 
*(N), ZD 
M+(N), Z 

PARTICLE IS ON WALL B AT (X, Y,Z) 
CHOOSE NEW VELOCITY 

DG V-I, 1, 3. 
L(N), U+1. (St) 
*(N)~ OPF 
-(N), PS 
ST(N), TSF 
*(N), TSF 
EXVLZ,OMGD 
ST(N), TS 
L(N), U+2. (St) 
*(N), SL 
M+(N), TS 
L(N), U(St) 
*(N),OPF 
-(N), PS 
ST(N), YD 
*(N), YD 
+(N), TS 
*(N), SL 
-(N), U+2.(SI) 
BRGZ,DG 

ROTATE VELOCITY VECTOR RELATIVE TO CYLINDER WALL 
L(N), X 
*(N), TSF 
ST(N), TSE 
L(N), Z 
*(N), U+2.(Sl) 
-(N), TSE 
STN(N), ZD 
L(N), Z 
*(N), TSF 
ST(N), TSI 
L(N), X 
*(N), U+2.(Sl) 
+(N), TSI 



STN(N), XD 
PARTICLE HAS VELOCITY (XD, YD, ZD) AT (X, Y, Z) ON WALL B 
HOW FAR TO BOUNDARY 

L(N), XD 
-(N), YD 
BZRGZ, AWAYE 
ST(N), TSJ 
L(N), Y 
-(N), X 
/(N), TSJ 

QE ST(N), TTB 
HOW FAR TO WALL B 

L(N), X 
*(N), XD 
ST(N), TSK 
L(N), Z 
*(N), ZD 
+(N), TSK 
IN(N), TS 
E+I,l 

WHICH IS CLOSER 
K(U), TTB 
BAH, TBOUM 
ST(N), TTWB 

WALL B IS CLOSER 
IS END CLOSER YET 
L(N), YD 
BZRGZ, AWAYF 
L(N), B 
-(N), Y 
/(N), YD 
K(U), TTWB 
BAL,OUTBS 

NO, GO TO WALL B 
AWAYF L(N), XD 

*(N), TTWB 
M+(N), X 
L(N), YD 
*(N), TTWB 
M+(N), Y 
L(N), ZD 
*(N), TTWB 
M+(N), Z 
B,DG 
CNOP 
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AWAYE L(N), AWQ 
B,QE 

AWAYG L(N), AWQ 
B,QG 

TOBOUN L(N), A 
ST(N), x 
L(N), U+2.(1I1) 
STN(N), XD 
B, TBOUN 

PARTICLE IS CROSSING BACK lNTO PIPE A 
HOW FAR TO END 

TBOUM L(N), XD 
BZRGZ, AWAYG 
L(N), A 
-(N), X 
/(N), XI) 

QG ST (N), TSR 
L(N),Y 
*(N), YD 
ST(N), TSB 
L(N), Z 
*(N), ZD 
+(N), TSB 
ST(N), TSC 
*(N), TSC 
ST(N), TSD 
L(N), Y 
*(N), ilL 
ST(N), TS 
L(N), Z 
*(N), ilL 
+(N), TS 
-(N), ONE 
ST(N), TSA 
L(N), YD 
*(N), ilL 
ST(N), TS 
L(N), ZD 
*(N), ilL 
+(N), TS 
ST(N), TSS 
*(N), TSA 
ST(N), TS 
L(N), TSC 
*(N), ilL 
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-(N), TS 
SRT,flL 
-(N), TSC 
/(N), TSS 
K(U), TSR 
BAH,OUTAB 
ST(N), TTWA 
L(N), XD 
*(N), TTWA 
M+(N), X 
B, JOIN 
CNOP 

OUTAB L(N), TSR 
B,OUTA+.32 

OUTBS ST(N), TSN 
OUTB L(N), TSN 

BZRGZ, FIX 
*(N) , XD 
M+(N) , X 
BRGZ, S+1. 
V+I, 3, 8. 
L(N) , ISN 
*(N), ZD 
+(N), Z 
V+I, 3, 16. 
*(N) , SL 
ST(N), TS 
L(N) , X 
*(N),SL 
+(N) , TS 
-(N) , TEST 
BRLZ, S+1. 
V+I, 3, 4. 
L(N), ONE 
M+(N), COUNT (S3) 
B,AG 

FIX L(N), TTWB 
B,QD 
SLC, 33000. 

COUNT DR(N), (32) 
TIME DR(BU, 64), (1) 
TIMEE DR(BU, 64), (1) 
STOP CCW, PRNT, CWB 

BB, CWB ..... 24, $~1. 
LVI, 8, 10.32 
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LVI,7, 0 
LCI, 7, 33 
LCV(BU, 64), BN 
ST(DU, 16,8), PRUF+ll.-.16, 32 
ST(DU, 64, 8), PBUF+ll 
B,BPR 

APR DL(U), COUNT-l. (17) 
D+(U) , FIXE 
LCV(BU, 64-12), SL+.12 
ST(SU, 64,8), PBUF+.32(S8) 

BPR LCI, 9, 10. 
LV, 9, S8 
LI(BU, 8), (16)A 
CT0011(BU, 8), PBUF+.16(S9) 
BZRZ, S+1.32 
ST(BU, 8), PBUF+.16(19) 
V+, 9, PE 
GB, 8, APR 
CB, 9, $-3. 
V+,8,FLD 
CB+, 7, APR 
LCV(BU, 36), STC 
LCI, 7, 11 
LVI, 7,0"_ 
LVI, 8, 5 
CIOOll(BU, 8), (l6)A, -8 
ST(DU, 8, 8), PBUF+.8(17), 0(18) 
BZRZ, 1+1.32 
ST(DU, 8, 8), PBUF+.8(17), -8 
V+,7,PE 
V-I, 8, 2. 
CB, 7, S-3.-.32 
W-(SEOP), PRNT, CWD 
W(SEOP), TAPE, CWE 
CCW,TAPE,CWB 
BB, CWB+. 24, $-1. 
B,MX 
CNOP 

FIXZ SIC, ZET 
BD, ZET+.32 

ZEI BE,OO 
TI, 1, REFIX, IT+4 
TI, 1, INTER, lIT 
BE, S+.32 
TI, 9, 7.,HOLD 
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REFIX 

ZETA 

INTER 
FIXE 
FLD 

PBUF 

PE 
PN 
CNSL 

IT 
HOLD 

BOUND 

CWA 
CWB 
CWC 
CNSLE 
CNSLA 

3/8/61 

TI, 16, 16., HGLD+9 
RD (SEOP), CNSL, CWA 
CCW, CNSL, CWB 
BB, CWB+.24 $-1. 
BB, CNSLE+2., RESTAR 
LCV(BU, 64), PN 
ST(DU, 64), CNSLA+1. 
TI, 1, CNSLE+2., CNSLA+2. 
W(SEOP), CNSL, CWC 
CCW, CNSL, CWB 
BB~ CWB+.24, $-1. 
L(BU, 7), CNSLE+2.33 
*I(BU,7),100 
+1 (BU,l5) , 50, 20 
ST(BU, 18), 20 
TI, 9, HOLD, 7. 
TI, 16, HOLD+9., 16. 
BD, $+.32 
TI, 1, FIXZ, IT+4. 
B,ZET 
SIC, ZETA 
BC,$ 
VF,OO 
CNOP 
VF,4096 
DD(BU, 64), (16) 0680000000000000 
VF, .96 
CNOP 
DD(BU, 64), (16)0010101010101010,(16) 1010101010101010 

VF, .8 
DD(BU, 64), 0 
SYN,19.32 
CNOP 
DR(BU, 64), (48) 
DR(BU, 64), (25) 
CNOP 
VF,UB 
VF,LB 
DD(BU,l),l 
CW, CNSLE, 3 
CW 
CW, CNSLA 
DR(BU, 64), (3) 
DR(BU, 64), (3) 
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CWD 

CWE 

RES TAR 

AGT 

FIXT 
TSR 
TSS 
TST 
TSN 
TSO 
TSP 
TTWB 
AWQ 
RANS 
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CW(CDSC), PBUF, 12, $+1. 
CW(CDSC) , PBUF+12., 12, $+1. 
CW(CDSC}, PBUF+42., 12, $+1. 
CW, 
CW (CDSC) , BPUF+36., 12, $+1 
CW(CD), PRUF+48., 12 
CW(CCR), COUNT, 32, $+1. 
CW(CCR), RAN, 1, $+1 
CW9CCR), A, 2, $+1. 
CW, PN, 1 
TI, I, FIXT, IT+4. 
CTL(SEOP), TAPE, (8) 136 
CCW, TAPE, CWB 
BB, CWB+.24, $-1. 
CCW, TAPE, CWB 7 
BZB, CWB+.18, $-1. 
LCV(DU, 64,4), CNSL+1. 
ST(BU, 64), TESTN 
RD(SEOP), TAOE, CWE 
CCW, TAPE, CWB 
BB, CWB+.24, $-l. 
K(BU, 64), PN 
BAH,AGT 
LCV(BU, 64), PN 
ST(DU, 64}, CNSLA+l. 
W(SEOP), CNSL, CWC 
CCW, CNSL, CWB 
BB, CWB+.24, $-1 
RD(SEOP), CNSL, CWA 
CCW, CNSL, CWB 
BB, CWB+.24, $-l. 
BB, CNSLE+2., $-3. 
BB, RESTAR+2.1, RESTAR 
BD,RESM. 
CNOP 
NOP 
DR(N) , (1) 
DR (N), (1) 
DR(N) , (1) 
DR(N), (1) 
DR(N), (1) 
DR(N), (1) 
DR(N), (1) 
DD(BU, 64) ,(168)008000000000000 
DD(U) , .7314156265 

3/8/61 



RAN 
YD 
ZD 
TTB 
TSA 
TSQ 
TSB 
TSC 
TSD 
X 
Y 
Z 
TTWA 
TSE 
TSF 
TSG 
TSH 
XD 
TSI 
TSJ 
TSK 
TSL 
TSM 
TS 
TESTN 
PS 
OPF 
ONE 
AT 
A 
B 
TEST 

U 

v 
XA 
UB 

3/8/61 

DR (U), (1) 
DR (N), (1) 
DR (N), (1) 
DR(N), (1) 
DR (N), (1) 
DR (N, (1) 
DR(N), (1) 
DR(N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (N), (1) 
DR (BU, 64), (1) 
DD (N), .7 
DD (N), 1.4 
DD (N), 1 
DD (N), .5-1. 
DD (N), 1. 
DD (N), 2. 
DD (N), .5 
DD (N), 1, 1, 1 
DR (N), (10000) 
DD (N), 1, 1, 1 

DR (N), (10000) 
XW, 0, 9900 
SYN, S 
END, START 
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PREFACE 

The following are representative times of 7030 instructions. They 

will be updated when more information becomes available. 

INSTRUCTION SEQUENCE GENERATION AND TIMING 

A subroutine (GENER) was written to handle the generation of a long 

sequence of instructions, the execution of that sequence, the calculation 

of execution time, and the conversion and printing of that time. 

The subroutine accepts as parameters the following four items: 

a. The location of the first instruction of the sequence to be gener­

ated. 

b. The coUnt of instructions starting at A that constitute a sequence. 

c. The location of a mask to be OR'ed into each instruction of the 

sequence. 

d. The location of a second mask to be OR' ed into each instruction 

of the sequence. 

It picks up the instruction at A, determines if it is full or half word, 

determines if it is a branch type instrUction, "ors" in both masks, stores 

the instruction, and reduces the count B. It then updates A by a full or 

half word and cycles till the count B is zero. This series is then repro­

duced until a thousand instructions are available after which a count 

branch (with an original count of 10) is inserted. 

Branch instructions are handled especially with the branch address 

being updated by the address indicating the location where the first in­

struction of each sequence is stored; e.g. assume the calling sequence 
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LVI, $15, $+1.0; B, GENER 
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At A there might be these three instructions: B, 1.; B, 1.32; B, -.32 

which would cause the following sequence to be stored, at say (1000)8. 

1000.00 B, 1001.00 

1000.40 

1001.00 

1001.40 

B, 1001.40 

B, 1000.40 

B, 1002.40 

The interpretation of branches embedded in other instruction types 

allows any instruction sequence to be constructed and timed. 

This sequence is then executed 10 times (as specified by the count in 

the CB instruction) and the measured elapsed time is multiplied by 100 to 

produce the execution time for 1 million instructi.ons; the seconds now in .... 

dicate integer micro-seconds. The results are calculated to two fractional 

positions and compare exactly to representative timings when the loop is 

actually executed one thousand times. The last digit in each number may 

be in error by one unit. 

A subroutine SCRIB (used in the Load Dump Trace package) is used 

for printing. 
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Figure 1. Flow Chart oj GENER 
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FLOATING POINT TIMING 

Method: 

Sequences of operations were generated and timed by GENER. 

External Operands: 

Consecutive memory boxes were used where possible. Cases without 

forwarding used a repetition of four consecutive addresses 1000118 to 

1000148. Cases with forwarding used 10000118. 

I-Box Operands: 

Index registers nine to twelve were used in the cases without forward­

ing and index nine in the cases with forwarding. 

Internal Operands: 

The right half of the accumulator, SR., was used for all cases. As SR. 

was changed during the execution of successive double length operations a 

large factor of time was introduced by large exponent differences. This 

effort is illustrated in double add. 

Data: 

A normalized floating point one (1) was the initial operand unless 

otherwise specified. (Cases were run with flagged exponents superim­

posed.) The execution of large numbers of consectuve operations caused 

a time increase due to shifting in some cases (normalized add is one ex­

ample). The addition of 10 thousand ones involves preshifting and post 

normalization time. 

COMMENTARY ON FLOATING POINT MEASUREMENTS 

Pre- and post-shifting naturally has an effect on instruction timing. 

This explains the difference between normalized and unnormalized opera­

tions on the follOWing pages: 
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pp. 35, 66 

pp. 36, 67 

pp. 39, 70 

pp. 40, 71 

pp. 42, 73 

pp. 50, 81 

pp. 62, 93 

pp. 63, 94 

(+) 

(D+) 

(+MG) 

(D+MG) 

(SLO) 

(*+ . 4 cases of very long shifts on p. 81) 

(M+) 

(M+MG) 

The present measurements for I, D/, and RI do not give a realistic 

timing, since the latter is strongly data dependent. The average divide 

time should be about lOllS. 

Repeated "to memory" operations lead to queuing for the LAAR, 

and the present measurements on these instructions actually refer to the 

worst possible situations, not often realized in actual practice. The fol­

lOWing pages refer to "to memory" operations: 

pp. 41, 72 (ST) 

pp. 42, 73 (SLO) 

pp.43,74 (SRD) 

pp. 44, 75 (SRT) 

pp. 48, 79 (D/) 

pp. 61, 92 (LFT) 

pp. 62, 93 (M+) 

pp. 63, 94 (M+MG) 

Forwarding merely means USing the same operand address. For 

fetch-type instructions, "forwarding on consecutive fetch" actually occurs, 

and only one true memory fetch is made for the entire sequence of 10,000 

instructions . 
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flOATING POINT t OPERATI.ON. WIrliOUT FOKWAIWIN(, 01 HTl:KNAL AND 1-110)( UPEKAI\[j'> 

NO INDEXING I NDI X I N{, 
INTlKNAl t;x f{:RNAL j-!l()X II\1lKNI\l lxrllH,AL 1-I:IOx 

OPERAND OPERAND OPl:RAND uPf:I<ANII OPEKANll OPt i(ANI! 

NORMALllEC I. 
__ . ________ UtL______________ __ ~l,L td,l l .. ~ f ~,I; ! 

NEG INI 2./7 1../7 2. .27 " .'iI 
~!N) ~.27 2.;U 2.d ".1, ! 

NEG AINI "2.27 2. t!I L.27 L. t, J 

lUI 1.50 I. tJ I I. ::>1 i .111 
NEG I U I I. jO 1 • fJl 1.51 2.41 

____________ . ..Jli1U _______ ._ _ _________ ___ l •. ~_ !.6 ! ! •. ~J (..'i I 
NEG AIU) I. ')0 I. !l I I.'d 2.41 

BOTH OPERANDS WITH XPFN 
INI I. :"0 I. (Jl I.) 1 i.41 

NEG (N I I. '>0 I. B I I. ') I ".1, I 
________ ~_1iL __ J. ~!11 ,. Ii I !.21 i.'l , 

NEG AINI I • '~O I. U I I • ') I 
"." I 

lUI I. '>0 1 • H I I.;, I t. II , 
NEG lUI I. ')0 I • II I I • ') I I.." I 

lIIu I I. ',0 I. tj I I • 'J I i." 1 
NEG A(lJl I • ') I I. Ii I I. ') I L.4 I 

AC ExPNT N. MEM UPN XPI- N 
I Nl I • tiO I. U 1 1.00 " • I, I 

NEG I N I I. HO I • fl I I. HO " • 4 I 
AIN) I. ~O I • Ii I I. (lO i." I 

Nt:G AINI 1.80 I. tI I 1.80 2. I; I 
un ! .t,lQ 1.11 I 1.1;0 ;;. I, , 

NEG (U I I.UO I. u I I. BO ".4 I 
AJUI l.bO I. !J I I.UO t'.4 I 

Nt:G AIUI I. HO I. M I I.HO <'. I; I 

AC WI fH XPF P. MtM wlltl XPFN 
_Lf'U I •. IH) ,. H I I • eo .:. I; I 

NEG INI I.UO I. tJ I I • UO .' .'iI 
AINI I. tlO I. B I I.eo <,.41 

NI:G A(NI 1 • tiO I • 11 I I.HO /.4 I 
lUI I. HO I. U I I • tlO .:'. I; I 

NEG lUI I • tlO I. B I I. tlO L. I; I 
. ~LLLI I. dO I. B I 1 • H() .:'.4 I 

NEG AIUI l.uO I. B I I. tlO t' .1, 1 
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tlQAILNG f'-O!Nl 1)+ _OPERATION. WHHQULFOKhAP,QHJ(; OF EXTERNAL MW (--[lUX OPERANDS 

NO I NDE XfNG---- ------------­ INU£:XING 

NORMALIZED I. 

lrtTERl'!Al EXrERNI\~ _J-B_Ql< 
OPERAND OPERAND OPERAND 

INHRNAl EXfl::RNAL I-GOX ----------- -.- - - - .. 
OPERAND OPERAND OPERAND 

IN) 2.~7 2.57 2.57 2.5=-8 __________ _ 
NEG INI 2.57 2.51 2.57 2.':18 

AINI 2.':11 2.57 2.57 2.58 
---NEG--AtNT-- 2.~Y-- ----~ST----------2~5T---2:~----

il,J1. __________ h1LQ ________ hJH ____________ I-'I:j~ _____ l ___ ItL_ 
NEG (u)' 1.80 1.81 1.80 2.41 

AlUl 1.1:10 1.81 l.tlO 2.41 
NEG AlUl 1.80 1.81 1.80--~4-1-----

BOTH OPERANDS WIfH XPFN 
_____________________ _______ L~! _ 1.80 _____ i.1!L ___ _ _ __ ___1.13 0 _ _ ______ ,<!-LltJ_ 

NEG ( N I I .80 1.81 1.1:10 2.41 
A( N ,____ 1.80 1.81 

---------:-:N-=E-=-G---7Ac:-' ':-'-N-' 1.80 1.81 
1.80 2.41 
1.80 2.41 

________ , Ul _ _J~f!Q _t~JtL __ _ lL~() _~.41 
NEG lUI I.BO 1.81 1.80 2.41 

.8Q 1.l!L l .. !lQ _ l ___ 41 
NEG AIU) I.BO 1.81 I.BO 2.41 
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-----,.--"---~----~~---------------------~~-- --~-.----- -.----.~--~----,.-----

AC EXPNT N. MEM E XPNT XPFN 
tN) 

NEG (NI 
_AI N I 

NEG AINI 
W) 

NEG lUI 
Atll.l 

NEG AWl 

_~~(L_______~. IP 
2.10 2.10 2.10 
~ • IQ 2 __ • to 2 .. jO 
2.10 2.10 2.10 
2 • I O ___ £"-L!L______ __ ________ -"'-c<R 

-----"'2.10 2.10 2.10 
2.LQ ___ ..2-_LO_ _ 2~jQ 
2.10 2.10 2.10 

2. ,4 I 
2.41 
;!.4 I 
2.41 
£c<!il 
2.41 

_2.ltL 
2.4 I 

AC WITH XPfP. MEM WITH XPfN 
_Uli ___________ ~ ___ 2. ! 0 ________ _ 2.10 2.ld 

NEG INI 2.10 2.10 2.10 2.41 
AU'U__ .. 2d~ 2.1 Q 2.!Q . ?4 .. '-_ 

NEG AINI 2.10 2.10 2.10 2.41 
Hi!. 2.-,Q _l.lQ 2. 1 Q ~. 4 I 

NEG lUI 2.10 2.10 2.10 2.41 
_________________________ AJJJJ________ 2.10 2.10 ____________ ~_"_l!L ___ . __ 2.4 I . 

NEGAIUI 2.10 2.10 2.10 2.41 



flOATING 1'01NI K OPEHAllllN. WI fHour FOKhAiWINI. OJ Ll<JI:fl.NAl M.O I-UOx ltPl:tUNlJ~ 

NO INDEXING 11'0101 XI N(, 
INrlKNAl fXILMNAl I-ROX llllflKNAI. lKlrllNAt l-tlQX 
OPtkANU OPI:MAND OPfKAhU OPEKANU OPEK IINIl Of'1 1{1It~1J 

NOkMALllEC I. 
_ Lf'iL .. 1. ',! j !. ~ I I • '., I ".', I 

Nt.G INI ,. j~ I I. Ii I I .', I /.41 
AU'll I. ~,O I. d I I • 'J 1 .1. t, I 

NEG AINI I • ~) I I. Ii I I • ') I .'.4 I 
IV I I. ~o 1.81 I • ~ 1 ".41 

NI:G IV I I. ~O 1.81 I.', I t' .111 
.. ___ . Ati!l._ ....... ! ~~!2 ! 1!j I ! • 'il L.'j I 

NEG AWl I. ~ I 1.81 I • ~ I i .11 I 

BOTH OPl:kANUS WITH XPfN 
INI I • ~) ! 1.8 J I. ~ I i.41 

NEG 11'11 I. 'J(} I. Ii I I.') I <' .'/1 
_._. ____ ._ ... ___ .. _ .. MNL. .! .~Q- ! ... ll I ! • 'J ! ~.i!1 

NEG AIN) I • j~O 1.111 I • ~) I ".1, I 
I U ~ I.~O I, ij I I • ~ 1 " ,Iii 

NI;-.G IU I I. ')0 I. Ii I I • '> I <' .ld 
All;) I. ';1I I. til I. J 1 ".Ij I 

NEG A(t;) I. '>0 1.81 I.~ I ".1, I 
- . __ ._--_.-.-. -_ ... 

Ae EXI'NI N. ,..I:M EXPNT XPFN 
I N I l.tlO I .• U I I.UO " .111 

NEG 11'11 I. U() I. Ii I l.flO <,.41 
I'\INI l.tlO I. Ii I I • tj() l.41 

NEG AIN) I. UO I. iii 1.110 4'.4 I 
.. _ .. ____ ........... __ . ____ t\.! . .1.. __ .. __ .. _. . .11!iQ .1.111 ! • tIQ l '!~] 

NEG lUI 1.80 1.81 l.lIO "." I 
AIl)! l.liO 1.81 I.UO l.111 

NEG AWl I. UO I. tl I I.HO .'.4 I 

At WITH XPfP. MEM WITH XPfN 
... _. __ . __ .... _ ... _ . ______ ._. ____ .!.N.! .. .. _ .. __ ._._ ... !.~!L !.!.t! ! ! .110 ,( • Ii ! 

NEG IN) I. tlO I. tll I. uO <,.111 

AI~1 1.80 1.1:11 1.130 <' ... I 
NEG AINI I. tiD 1.81 I • dO t' .41 

! lJ , 1.81.) 1.81 I. tlU 2.41 
NEG lUI I. tlO I. Ii' 1.110 .!.4 I 

AI U) I. tlO !·~L I. t:!Q ?!'!J ----NEG AIU'·-·- ... -- .. ----... --. i:tio·· 1.8 t 1.00 <'.4 I 

-- ---_. --.~-----.---------
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FLQAIJN(,;!'9LNl_KMc,;_(!Pt::liAIJllN,, __ 1IJll-iQUI !,QI{~AIHH1't~ llf fX_lI:JiM~ ANQJ-:IHll( UP£RAJWS 

NO INDEXING INDEXING 
INfERNAL EXTERNAL I-BOX INfERNAL EXrERNAl I-BOX 

6-P-ERAND .- 6PERA~,D- OP-EKAND .-. QPER-ANO---i)PERA-N-6 OPERAND 

NOR-MAUlED I. 

------------------- -N-E-G-!..!: ~:!c:~ : :; : : : ~ : -------+:-~-: --- ~: ~-:---
__ . __ .. __ t!Lf'.l L_ ___ _____ !'Q.l~_._. ____ "_!U_ ... ________ _____L .. .5_J __ 2 .... lf.L -----1 

NEG A I N I I • ~~O 1.8 I I. '>1 2.4 I I 
I U) . .... . I. ') 0 . . t. 8 I. '. ... . I. '} I 2.4 I i 

N EGIU ,--------------, :<;,-----i:8I----------- --, ~Sl::; ~4i -- - -1 
_______ ~ _____________ .J.. 5 L ___ .. __ hlLL _____________ ..J...2L _____ 2. ~----J 

NEG AWl 1.'>1 1.81 I.'ll 2.41 : 
--

BOTH OPERANDS WITH XPfN 
. __ . __ LNL__ ____ _ _L.. .. ~!L_ __J~JL'- 1._.!!.! .. _ 2...!1.1 

NEG INI 1.51 1.81 1.51 2.41 

The two *01 * error indications 
here are due to machine error. 
The correct answers are ob­
viously 1.50 and 1.81. 

AINI ------------------',iEG' AI N ,--- . 
l.51 1.81 _.....L2_1 ____ ~ ______________________ . ______________ _ 

AC EXI'NT N. 

ill! 
NEG lUI 

A!Uj 
NEG AlU I 

Mf:M EXPNT Xl'fN 
.4tH _ 

NEG I N I 
AJ.I'H 

NEG AINI 
lUI 

1.50 1.81 1.51 2.41 
____ l~~_ __ __t~JH ____ _ L.~l ;.! .. 4L 

1.')0 i.81 I~Sl 2.41 
_ 1.. ~Q_ _l~ f,ll _J.~l.. ~._1U 
1.50 1.81 1.51 2.41 

._ L.§'Q 
1.80 

1.81 1.80 2.41 
-1:81 . i: 802-:-1;1 . 

1·l3.Q _.!!!l ~ t. !iQ?_H_ 
1.80 1.81 1.80 2.41 
1.80 1.81 1.80 2.41 - "----------- -------- ----"---·--------N E G 

lUI 1.80 
1.81-·-·-------1 :BO----~------.-----

AIUl ! . SO 1.8L I.ii(} ~~ljl 
NEG AWl 1.80 I.iil 1.80 2.41 

AC WITH XPFP. MEM wtfH XPFN 
eNl l.iiO 1.81 -----------------NEG-'NI-------------i.ao---.-.8i 

___ ~ ____ 2.41 _________________________ _ 
1.80 2.41 

AtfH l.t:lQ I.ill i .. flO ?.4! 
NEG AlNI 1.80 1.81 1.80 2.41 

_JlJl 1.80 _ I! ElL l ... 80 ? .. /j ! 
NEG lUI I.BO I.BI 1.80 2.4 I 

AIlJI l.tiO 1.81 -NIt AIU'------------- -1.-8'o----T:8f---
! .. Jill ____ ~_"!!_L _______________ ._ 
1.80 2.41 

-------------



____ ~ ______________ ._._f.LQAIUl.G.~nl.~I _ _±ML_Qi>ER.AUON. WI [HOUr fORWARDING Of I: XTERNAL AND I--BOX OPERANDS 

NO INDEXING INDEXING 
____ lIllUJilllH_f..!<.LER.N.lIL .. 1-:601< INHRNAl f:XftRNAl I-f10X 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALllEC 
IN I 2.27 2.27 ___ ~~_~ __ ~~.?L ____ £. ... 4._! 

NEG INI 2.10 2.10 2.l0 <,.111 
.~_______ __________________ A( III L ._ ______ ____ _ l..~<! 1 _ 2. 2 I L • <' 7 ;.> • 4 I 

NEG A(NI 2.10 2.10 2.!0 2.41 
_tVL___ . _____ ~ ______ J .... 50 1.81 I. ') 1 .!.. 4 I 

NEG lUI 2.10 2.10 2.10 !.41 
___________ -=-:c-~A_'_( U=-.' __ 1.50 I. 81 ______ ~ _____ _ .l.!_? L. __ ..£..ljl ________ ~_~__ __ _ 

NEG AI Ul 2.10 2.10 2.10 !.4 I 
----

BOTH OPERANDS II!TH XPfN 
, NJ 

NEG I N I 
A(NI 

AC EXPN N. 

AC WI TH XPFP. 

NEG AINI 
t!L! _ 

NEG t U I 
_.MU.L .. 

NEG AIUI 

1 ... 50 
I .51 
1.50 
1.50 

_______ 1 .. .51 
I. ') I 

_1.50_ 
I. ':i I 

1.81 I.':il 2.41 
1.81 1.51 2.41 
~_L_________ _L. ':iL__. ___ ~ •. LLL 
1.81 1.51 2.41 
1.81 I.':il 2.41 
1.81 1.51 2.41 
I~a! I.SI 2.41 
1.81 1.51 2.111 

MEM EXPNT XPFN 
tN) 1~8Q 

1.80 
!.I;HL 
1.80 
1.80 
1.80 

,.81 
1.81 
!.81 
1.81 
L .. llL 
1.81 
1.81 
1.81 

1.80 i.lll 

MEM 

NEG (NI 
J,\!N.! __ 

NEG AINI 
tu I 

NEG lU I 
A!Vl 

NEG AIUI 

WITH XPFN 

.! .. tHL 
1.80 

( N) _ . ......1 • tiD ____ ! .... !;!J __ 
NfG tNI 1.80 1.81 

MNJ I.~Q 1.111 
NE G A ( N I I • 80 I • 8 1 

Ll!L!.IJQ 1.81 
NEG lUI I.BO 1.81 

A' U I _____ WQ ____ J.JJl. __ _ 
NEG AIDI I.BO 1.81 

1.80 2.41 
1.80 2.lt! 
l.tlO 2.41 
L.~Q . _____ .. ~_._IjJ .. 
1.80 2.41 
1.80 ;'.111 
I.eo 2.t.1 

_.1..80_ 
1.80 
I.UO 
I.BO 
I. BO 
1.80 

._ L~!!Q_ 
I.BO 

__£ .. i!.L_ 
2.41 
~.4 1 
2.41 
2.41 
2.41 
.~ .. _lL! 
;<.4 I 
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._ .. _._. ___________ ~1.0AIJ1i~liLJl±Ji(LJleE_R~JJ_ON •... _ IV IJJiQWTf.OR WARDJNG.QLEXI E R NAt ... A.ND. .. Jc-:.B.OL1JHRANDL_____ 

NO INDEXING INDEXING 
INTERNAL EXTERNAL I-BOX INTERNAL EXTERNAL I-BOX ---OPERAND -OPERAND-OPERAN O--OPER-ANO---()i>E RA NO-OPERAND --------.-----.------.-.----- ----.. ----

NORMALIHO I. 
(NI 2.57 2.51 2.57 2.58 

N£G (N' 6.'10 6.90 6.90 6.90 
A ( N) 2.5 7 ~. 5 7 ____ ~-"-~L __ ~.5.e 

NEG A(NI 6.90 6.90 6.90 6.90 
, U) .hllil ____ ..i~lLL_._. _____ ._. ___ .. __ . __ . _hBJL .... _. __ ._L..!tL _________ _ 

NEG lUI 2.40 2.40 2.40 2.41 
A(UI 1.80. 1.81 1.80 ~.41 

NEG AWl 2.40 2.40 2.40 2.41 
---------~-~"-----~---,-,--.-------.---

BOTH OPERANDS WITH XPFN 
( N I I .80 ! • 6 I ___ J_"JHL_. ___ ..£~ 

NEG (NI 1.80 1.81 1.80 2.41 
AIN) 1.80 1.81 ________ lw.u8uOL-__ ~2~.~4~! ______________________________________ __ 

NEG A(NI 1.80 1.81 1.80 2.41 
______ . ______________ , _U_l _____ . __ I..JtiL. __ . __ J.~JH_ I~ _____ i.. BO _____ ...2..J!J __ 

NEG lUI 1.80 1.81 1.80 2.41 
______________ . _______ ..A1_U_) ______ . ___ -.-J.~J1JL .. ______ LltL_" .. --_______ LllJL ____ L..~ _______ _ 

NEG AIUI 1.80 1.81 I.BO 2.41 

At: EXPNT N. MEM EXPNT XPfN 
._ . _________ .. ___ ._.--11iL ________ l...lQ. _____ 2 .UL. ______________ .2_,,_tiL _____ ~ .. _'!.L_______ __________________ _ 

NEG (NI 2.10 2.10 2.10 2.41 
_IiJHJ .. ______ .. __ . ___ . ___ ..2 .. .l1L._ _.l. ... l!L ___ ._ _ 2",.1.(1.. _____ . .2.~.!iL. _____ . __ _ 

NEG AINJ 2.10 2.10 2.10 2.41 
lUI 2. 10 _.2.J 0 __ 2 .. _LO__ 2. II I 

NEG lUI 2.10 2.10 2.10 2.41 
i\ IU 1 __ 2.J.1!L ___ ._.2_t_Hl. ______________ .2..1.Q _____ 2.. 4 I __________ . ______ ._. __ .. __ .. __ _ 

NEG AlUI 2.10 2.10 2.10 2.4 I 

AC WITHXPFP. Mt:M WI rH XPfN 
l N I 2.10 2. 10 _. __ .. _-- Z. 10 2.41 

NEG IN' 2.10 2. 10 2.10 2.41 
.AJJ'il ___ .. _ . _______ ~~ HJ 2~lJL __ .~.J1L ___ .l.!iJ .. ______ . ________________ ._ __ __ __ . ___ .. ~ 

NEG AlNI 2.10 2. 10 2. 10 2.41 
- --- __ LV.! -- --- ------------- ~UI 2~JQ _ 2.10_ ._<:!_.Id 

NEG lUI 2.10 2. 10 <'. 10 2.41 
AWl 2.10 2. 10 ~ l.4 I 

NEG AWl 2.10 2. 10 2. 10 2.41 



flOArIN~~OINI _SI OPERATION. WITHOUT fORWARDING Of [xTEaNAl AND I~UOI oeERANU5 

NO INDEXING 
IN H:RNAL t XftKNIlL 1- BOX 

OPtRAND OPERAND OPERAND 

INDEXING 
INIlKNAL EXltKNAL I-UOX 
OPERAND OPERAND OPERAND 

NORMAllLEO I. 

BOTH OPERANDS 

lli_l ____ __ __ !!...!1Q ______ l.2.5_ _ ___ .Ih.tiO .. __..J~ ':>s _______________________________________ _ 
NEG IN) 4.80 1.25 4.80 I.)':> 

A!NI 4.dO 7.2".! 4.tlQ 1.':1':. 
NEG AtNI 4.80 1.25 4.80 7.55 

JUI It .. 80 1.2 5 _ 4.60 I.';;') 
NEG (U) 4.80 7.2':> 4.80 7.5':1 

. ___ /tUlL __________ hlliL. ______ 1-'-2~ __ _ . _____ .!i..Jl.O. 
NEG AWl 4.ilO (.25 4.80 

WITH XPFN 
INI 4.tiQ [.25 It.liO 

NEG INI 4.80 7.25 4.80 

'.':15 

l.".!:) 
7.5'> 

________ lUl'il ______________ JL.Jl.!L ____ . __ L..2.!l.____ ____________ !i.~ll!L ___ ._. __ .u.22 ________ _ 

NEG AtNI 4.tiO 1.25 4.80 
lUI It..fiO 1.2.".! 4 .tiO 

NEG lUI 4.tlO 1.25 4.80 
AJUlIt.80 7.25 4.tiD 

NEG AIUI 4.80 1.25 4.80 

1.':>5 
( .. 5:) 
7.55 
7.55 
1."JS 

N. MEM EXPNr XPfN 
!N! 4.tH) 1.2'2 It.liO f.'2~ 

NEG (NI 4.tiO 1.25 4.80 (.':>,) 

A.INI. 'l.80 1.25 4.liO 1.55 
NEG AlNI 4.80 1.25 4.BO T.')'} 

_____________________ .--l_.~ ___________ ~ ____ ~..2'i____ ______ ..IL..ftiL ____ __ LLL:L________ _ _______________________ _ 
NEG lUI 4.80 1.25 4.80 1.55 

IHI.H 4 .• 80 1.25 li.tiO 7.55 
NEG AIUI 4.110(.25 4.80 1.55 

Ae loll fH XPFP. MEM WITH XPfN 
___ . ____ 110_. ________ . __ .4 .Ji!L ______ L..l2_ ... _ .. _______ ___ ... !h fill_ ... _____ L._~ _______ .. _. _____________________ _ 
NEG INI 4.80 1.25 4.80 1.55 

AIN) 4.fjO 1."-5 4.80 T.':>':> 
NEG AiNi4~80 1~25 4:00 ':55 

I~L h~Q 1.'{,":!. 4.~Q 7.~'J 
NEG lUI 4.UO 1.25 4.80 7.5') 

_________ ~i!!_l ___________ .!! ... J!2... ______ r ... ~2.__ ___ ... _____ 3 ... 80 
NEG AWl 4.UO 1.25 4.80 1.',}5 
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_______fl,.(L~UNG J'QINL _~lO_ Q!'f.JiAIlQ~. _ WlHtQlHEQI{WA/UllNGQf £XJEH.N.AL.A.1iD..l:-1H12(_ilPERAN125. 

NORMALIZED I. 

NO INDEXING 
J!'lH_RN~I,f)(T!,f{IIlAL _ I :::ElQ.x 

OPtRAND OPERAND OPERAND 

INDEXING 
LNIER,..AL EXTI:RN A1 J-ElPl( 
OPERAND OPERAND OPI:RAND 

INI 10.80 13.29 10.80 
-------------:-N-::E:-::G--=-' '-'-N-=-' --- 10.80 J3. 29 --'--1 a • 80 

1 ~.60 
11.60 

AINI 10.80 13.29 10.80 .-- --·--·-----NEG- Ai N·'---------- ---To; 8 0- 13;29----- ---- -, 0-:80 Jj. 60 

WI 9.60 12.09 9.60 12.39 ---.----.--- ---------- ---NEG---'U,------------iJ-:-60----'2:0ij----- 9:60 12:39----- ------
AWl 9.60 12.09 9.60 12.39 

NEG A W J 9.60 ----12.09-------·---9;6-0--1 .2.3"9 

BOTH OPERANDS WITH XPfN 
____________ _______ _ ._. ___ Hi! ... _____ . ____ ._. __________ 9. 6 0 ____ t2~Q(L __ 2. • 6!L __ .. __ L£ .. J 9 _________ . ___ ._. ___ _ ... _ ... __________ . _____ _ 

NEG INI 9.60 12.09 9.60 12.39 
A ( N I __ --.!!...ML_ 12 • 09 9.60 1£ • .,39 

NEG AUn 9.60 12.09 9.60 12.39 
.' ____ . _______ . _______ .. ___ .. __ .. .l!!L ___ . ______ . ___ ._ .. ___ .. _2.~!l ______ J2~.a 9. __ . __ ._ 

NEG (UI 9.60 12.09 
___ . ________ . _______________ .. ____ ._._._Atl!L ____ . ________ . _____ .~l!O' _1 2. • ..11..9.._ 

NEG AWl 9.60 12.09 

AC EXPNf N. MEM EXPNT XPfN 
____ (N ) ___ .. 

NEG INI 
___ A.l-'~L 

NEG AINt 
WI 

NEG lUI 
_ . _________ ... _.M!LL 

NEG AWl 

AC WI TH XPfP. MEM WI TH XPfN 

. ______ 2-"Q.!L __ 12~Q'L_ .. 
9.60 12.09 

__ 2 ,Q.Q .. _ _ _L2,Q'L 
9.60 12.09 
'h.9..!L_ 12.09 
9.60 12.09 
9~ 60 .... 12.!.Q9 
9.60 1.2.09 

9.60 12.39 
_ . ____ 9_ .. Ml_. _ ___ J2. .. J9 __ 

9.60 12.39 

_'l .. ML 
9.60 12.39 
9 • QQ _ 1 £ •. _J 'L__ ___ _ __ 
9.60 12.39 

________ .!!... 60 ___ ..1.2..39_ 
9.60 12.39 
'1.QQ__ .J2..3'L _ 
9.60 12.39 

I Nl 9.60 12.09. 9.60 12.39 
-···------------Nt:G~--------9. 60-12:09-~----------9-::-60 ---12.59 

_ A Oi.!_ ~~ .. Q!L .. _12 .Q'L 9 .J&_ . J.2._J'l 
NEG A(NI 9.60 12.0'1 9.60 12.39 

____ .... __ ULL ... _ _ ________ 'l .. 9IL! t.Q9 9. QQ ! ~ .• J9 
NEG WI 9.60 12.09 9.60 12.39 

AWl 9.60 12.09 9.60 12.39 
'--:-N-=f:-=G--":'A'7,-><U-'"'- 9.60 12.09 9.60 12.39 
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_FlQAIl.NG.jlOlIU __ SRDOHRAUON._JUI1:IOULE.ORiIIARD~1\1(; ___ .aE_ elt.IfRJIlALANO_I-:;IiOX OPERANDS 

. -,-- -.• - .--.. -. 
NO INDEXING INDHING 

_IN U RNALHJfHNM, ___ l::-DO)( __ lNU!UIJ1\!,. ElHE~NAl_ J-:1I0lL __ 
OP~RANO OPEKAND OP~RANO OPEKAND OPERAND OPEKAND 

_ .. -"--'--' - ..... -- .. __ ._----"-_._-_ ... ---, 

NORMALILEC I. 
____________ ~I~N~I___ ~.IO 1.86 

NEG eNI !i.10 1.86 
________ AlNl. ___________ !I.ID_ _ _____ I.lIb __ 

NEG AIN. 5.10 1.86 
HIJ _ ~_. JO _____ 1_.86 

NEG lUI 5.10 1.86 
AIUI 5.10 1.86 

NEG AWl 5.10 7.86 
- . - - .... 

BOTH OPERANUS WITH XPFN 
IN! __ 5._!0 1~80 

NEG 11'11 5.10 7.86 
.______ AINI 5~ 1.86 

NEG hlN) 5.10 7.86 
__ un 5..10 I .. SO_ 

NEG lUI !i. 10 1.86 
___ AllJl _ 5 .. 10_ _ _1 .. 8Q 
NEG AWl !i.10 1.86 

AC EXPNT N. HEM EXPNT XPFN 
!Nl 

NEG (N I 
__ /l! N 1 __ 

NEG AINI 

_ ~_~10 _l"Jio. 
5.10 1.86 

_5.. lO_ _ ___ 1_. 8b_ 
5.10 7.86 

5.10 8.16 
5.10 8.16 

_!i.l_IL H.lo 
5.10 8.lb 

_ !I.IO 8_.16 
'i. 10 8.16 
!i.10 B.lb 
'i.10 8.16 

_ ~.J Q. 
!i.10 
2...l.!! 
5.10 

_ 5.0_10' 
5.10 

_ 5. lO_ 
S.IO 

6.1.6_ 
8.16 
B.16 
8.16 

_ .6.lb 
B.16 
tI.l_b 
B.16 

5_. to .!i. HI 
5.10 B.16 
':i. 10 8. I b 
5.10 B.16 

._-_ .. _-------_ .... -

_____________ I_U_I __ 5.10 7~_ __ ____ !i~-o!..-I'-'O'---_ B. 16 ___________________ _ 

AC WITH XPfP. 

NE:G lUI 
!Ian _ 

NEG AIU I 

MEM WITH XPFN 
IN) 

NEG INI 
_ _~Ir'P 

NEG AINI 
JJH. 

5.10 7.86 
_ ___ 5_oJO l_t 66 

'i. 10 7.H6 

5.10 
5.10 
5 ... HL __ 
5.10 

7.86 

5.10 H.16 
__ 5._LO 8 .. 16 __ 

5010 8.16 

5.10 8.16 
5.10 B.16 
.~. 1 (L_ !:! •. I ~ .. 
5.10 8.16 
5.10 !t~ l~ 
5.10 B.16 NEG lUI 

AIUI 

_ 5. HI 
S.IO 
5.10 
5.10 

1.86 
1.~.a(L. 
7.86 
l.ap 
1.86 
1.86 
7.86 

___ 'i_o_IJL _____ B_. lL. _________________________________________________ . ______ _ 
NEG AIUI 5.10 6.16 
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FI,OA U f'lG PO tNT SRT OPE RlI TION ..WITHO\) T FOR WAR 0 I NG OFO TER NA!. AND 1-601LOI'ER4.NOS 

··----------·---N-O-IN DE XING---·----·----·-- '--iNOf: X I NG------·-·-· -------

INTERNAL ExTERNAL I-BOX INTERNAL EXTERNAL I-HOX 
-OPERAND- opERAND-- OPERAND OPERAND OPERAND OPEKAND 

NORMAL !lEe I.' 
INI 36.01 39.28 36.01 39.58 

NEG 'N I -~OT---39" ia----------j6:-uT--H. 58----
flltH ___ .. ___________ iQ~~H ___ J'!!~!L~6!QI __ H .• _5~ 

NEG A(NI 36.0 I 39.28 36.0 I 39.58 
q,u ______ ~Q~91 ~9.2a_ ~~.Q t 59.~a 

Nl:G lUI 36.01 39.28 36.01 39.58 
AI Ul 36.0 I J9.28 36.01 39.58 --'-N-=EC::G--':"A.!.' ~u -'-I - 36.0 I---:W:ia------- -----------"36:0 i ---39 : 5 8 ----- ----------.----------------.---.---.----.-.--.---.-

BOTH OPERANDS WITH XPfN 
I Nl 

NEGINI 
__ ~l!i! 
NEG A'NI 

!In 
NEG lUI 

1.1 ul _ 
NEG AIUI 

~Q"Ql 
36.01 
36.01 
36.01 
-!Q.Q! 
36.01 
i9 .. QI. 
36.01 

~9.~a _. 
39.28 
19.28. 
H.2S 

. ..J9·~a 
39.28 
_19 .• 26 
39.28 

36.Q L ~9.?.!L 
36.0 I 39.58 
l.~~ _____ ~9.58 _ 
36.U I 59.58 

_JQ"Q l.l'h~6 
36.0 I 39.58 
3Q.O I '. ~.9.~a 
36.0 I H.58 

AC EX P N T N:-- ME M-EXPNr--XP fN--------·-·-----------------------·------- ----.---------­

t~J_ iQ.Q Lj9.~8 36.() I ig.?B 
NEG (Nl 36.01 .~9.28 36.0 I 39.58 

. AI~13Q.QI J9.~8 36.0! S9.5a 
NEG AINI 36.01 39.28 36.01 3'1.58 

lUI 36.0 I 39.28 - - N"EG -,-lj)-------- ---36:-61'---- 39 :28-.------- ----.--.--- ______ .·to...&.L __ ._._.J.Y. 58 ___ ..... _____ . _________________ . ___ . __ . ___ . 
36.U I H.5B 

AlllI it>"QI 39.28 19.0 I .. J9._~tl 
Nt:G At UI 36.0 I 39.28 36.01 3'1.58 

AC WITIi XPFP. MfM WITH XPFN 
I Nl 36.0 I 39.28 36.0 I .1'1.58 --------------N-fG---iNT-------- 36.01---- H.28 -------------"36:01- --j9.58 

AI NI 36.91 39.28 }6~Q I _. ~9.?!3 
fIoEG AINI 36.0 I 39.2B 36.0 I 3'1.58 

_.lll.l. 3hol 39.!?8 .16.01 H.?§ 
Nl:G tul 36.0 I H.28 36.0 I 39.'>8 

AWl 36.01 39.28 36.01 H.58 ------------NEG AI U )--------·----36.01----- 39. 2B--------- ----3"6-:-01'-----39.;8---------- ---.---

--------.. -- - "---_. --_. - -~-.. ---.. ----.------ .--- _ ... _- - ._--_.. .---_ ... _---



~fLOIlIltl1i-j>OHlL '1- .OPHAflON. WI nwur fORWARDING OF l:XfEHNAl MiD I-BDXQPERANUS 

--~----.----- --~----~-.-~--

NO INDEXING INDEXING 
J~JJRNAI, EXrERNAI, I-BOX INTERNALEHERNAL [-BOX 

OPl:RAND OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALIZED 
-----------:-::c-::--:-" Nc'..Ic--_.~ __ ~~__ _ ____ ~JQ~__~ __ 2 ·15J __ ~ __ ~ ____ .~_.---.?~ 

NEG (Nl 2.70 2.10 2.70 
__ l ... .l!L 

2./0 
<,.lO 
2.(0 
2.10 
2.10 

At!'n ~.lO ~.(O 2.rO 
NEG AINI 2.10 2.10 2.70 

_HIJ2.1o 2.1Q 2.70 
NEG CU, 2.70 2./0 2.10 

______________ ~_ _ ____ ~~ __ ._b_HL_~~.?.!IQ_~ _________ ..1.JJL _ -,=-"-'-1!~ 

NEG AIUI 2.10 2.70 2.70 2./0 

BOTH OPERANDS WITH XPfN 

At EXPNT N' 

AC WI TH XPF P. 

~_j N!. . 
NEG 'N I 
_~L 
NEG AINI 

_HJL 
NEG (U) 

AJlJl 
NEG AIUI 

MEM EXPNT XPFN 
tNt. 

NEG (N, 
A!NI. 

NEG AINI 
_ --.Ull 

NEG lU, 
_ALl) } 

NEG AWl 

MEM WI HI XPFN 

<,.(0 Z.lG . 2. TO Z.lQ 
2.10 2.10 2.70 2.70 

__ ._ .. __ 2 .1Q. __ '£.!1!L_ ~~ ___ ~ _____ ~_~"HL~ _"'£"'IQ..~ __ . _. __ .. _____ ~.~ _____ _ 
2.10 2.10 2.10 2.10 
2./0 2.To 2.7P 2.ro 
2.10 2.10 2.70 2.70 
2.(Q 2.!O 2.{Q ~.?g 

2.ro 2.10 2.10 2.10 

2.10 
2~io 
2. .!() 
2.70 

_____ ___ ~ __ ~~_Jl! 
2.10 
2.10 
2.10 

-,. - --'-~~- ~-------. 

2.tO ~.JQ. l.lP 
2.70 2.70 1..(0 
2.lo 2.7Q l.lC} 
2.10 2.70 2.70 
.l...1.Q~ .~.~. ____ ~_._._._ . .l • ..lSL ___ c.IO _. _____ _ 
2./0 2.10 2.10 
2.70 2.TQ <i.fll 
2.10 2.70 2.10 

~_~JJli __ ~_~ __ .. _. ___ . 2~1 0 ___ ~_l._ll! __ ~~ ____ ._. _____ ....l~J1 __ . __ _ ~ ____ ~._.~_~ __ . __________ _ 
. NEG 11'41 2.10 2.10 2.10 2./0 

f\H'l! ~.r(} 2.70 ~.n) l.7Q 
NEG AINI 2.10 2.10 2.70 2.70 

JYJ ~.10 2.10 ?7(} ?.lO 
NEG lUI 2.70 2.10 2.10 L./O 

__ ~ ______ ~ __ ~_._~.....M1D_ ___ ~ ______ ~ _____ ?!.Ht .. ..l.d_Q__ ______ l ..... I..'L ____ 2 ·1JL ____ ~ _____ .. _____ _ 
NEG AIUI 2.70 2.10 2.70 2.70 
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Fl-()Allf~~; P()INI 0* OP~RAT!oN. WITH!)Uf F()K\>iAR!)lN0 Of- LXHKI\lAl- AND 1--tWX UPtKAI\lO$ 

NO INVEXiNG INVlxlNG 
INfERNAL EXfERNAl I-BOX INfERNAL E~rtRNAl l-~OX 

OPEKANV OPERAND OPERAND OPERAND OP~KAND OP~KAND 

NORMAllltD I. 
INI 3.00 1.00 -·-·----------------------NEG--'N'-- ------------ ------}:uo-- -3.00- _______ . _ ._ ..... _ . ___ . __ 3. O_Q. ___ .. _____ J_!. QQ.. ___ . _ ______ . _____________ . ______ _ 

1.00 3.00 
A.' N I 3.e)e) ~!OQ .hoO 1.0Q 

NEG AI N I 3.00 ~.OO 3.00 j.OO 
nn __ ~.OO:J.QO ~.00 ~~JHI 

NEG lUI 3.tiU 3.00 3.00 3.00 
_ AULL_. ____________ i~Q!L __ 3 .Q..Q __________ _ .-hQ.!L. __ ___ i~!!L __________ .. ________ . ________ _ 

80TH OPERANDS 

NEG AWl 3.00 3.00 

WIJH XPFN 
LN) 

NEG INI 
).00 3.oQ 
3.00 3.00 

_i.OO j.OU 

3.QO 3.QQ 
3.00 3.00 
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_____ ... ___________ . ____ . ___ . ___ . .-M!>!L ______ _ __ ~3-"-" 0",0,,- ____ ----.hlliL_ . __________ _ ....hOD _____ 3.00 __________________ . _________________ _ 
Nt::G AINI 

_ HJ! 
NEG IU I 

Alln 
NEG AWl 

~.OO 3.00 
_J.OQ 3.QO _ 
3.00 3.00 
3.0QJ.OQ 
3.00 3.0U 

3.00 3.00 
3.00 j~O!) 
3000 i.OO 
i.g9 i • .O.ll 
3.00 3.00 

- ---~-------,-.---.,,---.----------.--~ ... ,-, .. ---~.-- -------.-.---~-~--------
AC £XPNI N. MEM EXPNT XPfN 

!N! __ 3.QQ. 3.QO j.QQ 3.(!0 
NEG I Nl 3.00 3.00 3.00 3.00 

._.A!NJ_ J.QQ 3.00 3.QO i.O{) 
NEG AINI 3.00 :S.OO :S.OO :i.OO 

---_._-------------------------

___ . ________ .. ___ . ___ .. ________ --.!.!!L ______________ l...._Q!L ____ .i.!!!L_ _____ ____ _ _ _ j_!.JUL___i&~ ___________ . ______ . __ . ______________________ . 
NEG lUI :S.OO 3.00 :i.00 3.00 

At!,)! i.OO 3.00 3&0 :!."gQ 
NEG AIUI 3.00 3.00 3.00 3.00 

AC WITH XPfP. MI::M WITH XHN 
I N I 3.00 3.00 .i.OO 3.00 ------------------NEG,-Nl-------- -------3:00----3:00------ --- 3.015-----3:00--

A!i'll 3.0{) ~.OO l.OO ~.QO 
NEG AIN) 3.00 3.00 3.00 3.00 

!U, ~.OO 3.00 3.00 3.VO 
NEG WI 3.00 3.00 3.00 3.00 

AIUI 3.00 3.00 :S.OO 3.00 ------------NEGAIu'--------- -----T.OO-----3:00 -------------3:00------1':00-------- --------------- _. __ . __ ._. 



flOAIlNG POrNl. l ___ OPERATION. WI HtoUT FOt{WAll.DING Or I:XTI:RNAL AND I-BCX OPERANU<:O 

NO INDEXING 
!NT~RN~L_ EXTERNAL I-BOX 

OPERAND OPERAND OPERAND 

INUEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPEHAND OPfKANU 

NORMALIZE lJ I. 
-.. -_._-------

-_. 
BorH OPERANDS 

NEG 

NEG 
-,---

NEG 

NEG 

Htl 
INI 

II! N} 
AIN I 

(UI 
lUI 

AWl 
AIUI 

._1_. 50_. ____ 1~Q..~ 
7.50 7.50 
7.50 7.~0 
1.50 7. !:I 0 
l.!)O 7.~0 

1.50 1.50 
~ __ l ... !&_ 
1.50 7.'.>0 

WITH XPfN 
INI T.~Q (.50 

NEG INI 7.50 (.50 
__ A_IJiL __ ~_. ______ -.l_t.2!L ___ . ____ 1~ 2!L __ _ 
NEG A(NI 1. !:I 0 1.50 

!UI {.50 1.':10 
NEG lUI 7.'.>0 7.50 

AlUI 7.50 1.50 
NloG AIUI 1.'.>0 7.'>0 

Ae EXPNT N. MEM EXPNT XP~N 

! N! I. 'JO 
NI::G INI 1.50 

i\ I N I {. 50 
NEG AINI 1.'.>0 

__________ .!l!L ___ _________ I..!..~Q. 
NI:G lUI 

linn 
NI':G AIUI 

Ae WIrH XPFI'. MEM WITH XPFN 

1.50 
, .50 
1.'.>0 

___ . _____ . ___________ ..J_t!L ________ ~ ___ (. '.>Q .. __ 
NEG IN) 7.50 

AIN) 1.50 
NEG AINI 1.'.>0 

,U ~ 1.50 
NEG lUI 1.'.>0 

AIU) 1.50 
·---··---·---·-·-----------NEGATUT·~-- ----·--·--l~~o-

7.50 
1.50 
{.50 
7.50 
1.~20 _ 
7.50 
1.50 
1.50 

1 !..~l.Q._ ._ 
1.':;0 
/.50 
1.':)0 
'.'.30 
7.50 

. !. '~() 
f. ':>0 

l ,"SQ .. ____ J._~Q 
1.50 (.50 
{.50 (.50 
7.50 1.50 
1.50 7. 'JO 
1.50 '.50 
i..50 __ . 1.!i0 
1.50 1.50 

1.50 7.50 
1.50 7.50 

1. .. 50 '._50 
7 • ~)O {.50 
1.'.>0 {.50 
1.50 '.50 
[.,;)0 {. ':>0 
1.50 '.':>0 

'.50 7 • ~)O 
1.50 r.50 
1.50 r.50 
7.~0 7 • ~)O 
l.~Q !.~Q 
'.">0 7.':10 
1.50 ( • ':)0 
7.'>0 7.'-'0 

I.!.~Q . l.. :'to 
'.50 1.'>0 
'~50 1.'>0 
1.':>0 r. '>0 
1.'>0 r • ~IO 
1.">0 7. '>0 
'.':lQ 1.?Q 
,. ':>0 '.':10 
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FLQAIING POINT 01 UPfKAIION. WIIHOUI rUKwARDING OF EXTfMNAl AND (-BOX OPlRANOS 

INDEXING 
INfEMNAl EXTERNAL I-BOX 

INDlXING 
INllRNAL EXrERNAL I-BOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALllED I. 
(N) 9.6\ 

NEG (N) 

AJN~ 
AINI 

-.---------9:-6T 'J.! ~Q 9.6 1__ __ .2.-!QQ. ___________________ _ 
9.60 9.61 '1.60 

NEG 

NEG 

NEG 

(JlL __ _ 
I U I 

AIUI 
AIUI 

WITH XPFN 
I ttL 

NEG I N I 
It. , 1\.1' 

----------_ .. _---_.,--=-'-'-'-----
NEG AINI 

_ nn 
NEG lUI 

_iHl)J 
NEG AIUI 

EXPNT N. ME~ EXPNr XPFN 

9.6\ 
9.61 
9.61 
9.61 
hQJ 
9.61 

9_0.6\ 
9.61 

9.60 9.619. 6Q 
9.60 9.61 9.60 
9.60 9.91. 9.b1L 
9.60 9.61 9.60 

_____ ~"-.QQ__________ ____ .9 __ !.Q.L_. ____ .'! .... QQ. __ _ 
9.60 9.61 9.00 

9·{)0 
9.60 

9.bl 
'J.bl 

_'hQl ______ 9 • ~L ____________ 'hQl 
9. b I 
9.9. 1 
9.61 
9.61 
9.61 

'f ! .. 6Jl 
'J.60 
9.60 

9.61 9.60 
_ 9.9 I 2.6Q 

'J.61 9.60 
9.6! 9.60 
9.61 9.60 

9.60 
.. 9<-Q..Q 
9.60 
9.60 
9.60 

(NI9.b' 9.60 9.6\ 
9.61 
9.bi 
9.61 
9.61 

9,,60 
9.60 

__ 9.6Q._ 
9.60 
9.60 

NEG (NI 9.61 9.60 
__ MN! ?(;J I 9.9Q 

NEG AIN) 9.6\ 9.60 
lUI 9.61 9.60 ----------------NiG --Iu'----------ej-:--6 -, - ~ 60 --- 9.61 

_ '1 .• 61. 
9.61 

9.60 
'l'!-Q..O_ 
9.60 

A un 9. 6! 9.6J) 
NEG AIUI 9.61 9.60 

Ae WITH XPfP. MEM WITH ~~~N _______ 5L.l!L ___ ~ ___________ __'L.QJ _____ L60 
--, ..• -~----.-~.---,,--~ .. -------------~- ----

NEG (N I 
A.!N! 

NEG AIN) 
II) I 

NEG (U) 
___________ . _____________ AJ U.L. __ 

NEG AIU) 

9.61 
9~QJ 
9.6\ 
'l.61 
9.61 
9.61 
9.61 

9.60 9.61 9.60 
2-,>60 .9.61 9.60 
9.60 9.61 '1.60 
9.6Q _ 9.6! 9.60 
9.60 9.61 9.60 

______ ..'1. 6 0 ______ .. ____________ ~.~. ___ . __ ':1 . ..QL_. ________ _ 
9.60 9.61 9.60 
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fLOATING_ POINT. It' O~El{AlION. wI THour FORwAKDING OF [XJf:HNAL ANU 1-00)<' OHIlAN05 

NO [NDl:XING 
[NJ~RNAL ExrtHN~L J-6QX 
OPtHANU OPtkAND OPERAND 

INDtxINb 
INllkNA~ I:XflRNAl l-~Ox 
OPERAND OPERAND OPERAND 

NOIHiALIll:C I. 
_J_NL ______ ~._. ____ ._I;l~LQ _ _ . ___ !l. 70 __ 

NEG IN) 8.70 8.70 
AI 1'1)6.10 8.70 

NEG AINI 8.10 8.10 
lUI !I.70 B.70 

NEG lUI 8./0 8.10 
l!i._L ___________ . ________ lI .... l.!L. _ !l.LJL_ 

NEG AIU) H.IO 8.10 

~. to 
Ii. fO 
B.lO 
8.10 
8_.10 
8.10 
.!i.Ia 
8. TO 

tlc.;Jli OPtRAND5 W I Til XPfN 

--". 

AL !'''PNI N. 

Ii'll 6 • .70 
NEG IN) 8.10 

._ 1\.t!i! _____________ . ____ . ____ ..l!.1!t __ 
NEG AINI 8.10 

lUI 6.10 
NEG lUI 8.10 

AIUI 8.10 
NEG AIU) 8./0 

MEM EXPNT XPFN 
Hit 

NEG INI 
lUi'll 

NEG A(NI 
________ ._.lYl ___________ . ______________ _ 
NI:G lUI 

AWl 
NEG AIUI 

tI.IO 
8.10 
u.ro 
8. fO 
.8.._10. .. 
8.70 
tl./O 
8.10 

B.fO 
8.10 

_ !l~_L!L 
H.IO 
8.10 
8.10 
8.(0 
H.IO 

B.10 
8.10 
8. (0 
8.10 
ll .. _lQ._. 
8.10 
8.10 
B.IO 

t.1. (0 
8.10 
tl .. lQ 
8.10 
!I.10 
8.10 
H.IO 
8.10 

6.10 
8.10 
8.10 
8.70 

_.tlLl.O 
8.70 
8 • .10 
8.'0 

4\ wlfH XPH'. MEM WIIH XPFN 
____________________ . ____ . .lNl.. _____ . ________ . ____ .!!.-.11L ____ .. ___ Jl~L!L ... _____ . ____ .. _ .. J~,,-IJL .. 

NEG IN) 8.10 8.10 8.ro 
linn. tl .. .lO 8.10 8.10 

NEG AIN) Ii.TO 8.10 8.10 
.IlH 6.~10 &.'0 6.(0 

NEG (UI 8.70 8.10 8.10 
_____________ . __ A I!!! _______ . _____________ 6~.IQ !!1'JQ______ .. ___ !i~.IO. 

NEG AIUI 8.(0 IS. 10 8.10 

li .. LQ 
8.10 
u.ro 
!l.10 
8.70 
8.10 

_U ... 1Q _ 
B./O 

U.IO 
8.10 

.ti_.ID. 
8.10 
H.IO 
H.IO 
H.IO 
!l.lO 

B.lO 
8.10 
tl./O 
8.10 
H .•. LlL. 
!l.70 
lJ.ro 
8.(0 

_I.1.LQ ___ _ 
H.l0 
tl.l0 
8.10 
8.1.0 
8.10 
ij.llL __ 
B.IO 
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50 

_HOAr !(Il(; POI Nf H OPfRtd ION. 111 ff,Ol)T fORWARDING Of (;X TEKNALlINDl=flOlLJiPERllliDS 

NO INDEX I I NOD I NG 
INIf:'flNALf)(JE:RNAl I-BOX l""lERNA!,.. fl<ILRNAl" !-lIQX 

OPERAND OPERAND OPtRANO OPERANO OPERAND OPERANO 

NORMALllEC I. 
(Nl 7.24 1.24 1.24 7.24 

-----NEG-'-NT---~··--~- 7 • 2 4----7:24------------~2-4--f.2 4 ~--.-----

~Hl L_._I~2lt l.l41 •. l~ l."'L 
NEG AINI 7.24 7.24 7.24 1.24 

t!JL 6./i.Q 6.60 6~{>Q6.Q!L 
NEG lUI 6.60 6.60 6.60 6.60 

AWl 6.60 6.60 6.60 6.60 
··-----·------NEG--ATUI---~-------6. 60 ------6-:60- -. . -----6:60---{;: 60---~----"----------~-----' 

BOTH OPERANDS WITH XPfN 
. IN!6.60 6.60 .6 .. 60 6.60 

NEG (NI 6.60 6.60 6.60 6.60 
____________ l!OO .. ____ ~ ___ . ________ ....Q~_0 _____ Q.._60 ___________ . __ .~!L. ____ Q~_~ __ . __ . _________ ._._. ____ ~ _______ _ 

NEG AINI 6.60 6.60 6.60 6.60 
(I)! 6.60 6.40 _ 6.60 9,60 

NEG (UI 6.60 6.60 6.60 6.60 
1\(1)1 1:1,1:10 6.60 6.6.06.60 

NEG AWl 6.60 6.60 6.60 6.60 

E)(PN r N. MEM EXPNT XPI'N 
. PH .. 6.20 .9. 9 0 6.9Q 6.90 

NEG 'NI 6.90 6.90 6.90 6.90 
_AlN! 6.90 6.90 6.9Q 6.90 

NEG AINI 6.90 6.90 6.90 6.90 
_~.L _____ ~ _____ .{>_.!..'!!L __ ._. ____ Q •. (HL . ____________ ... __ ._ . ....6..._~. _ __.6.....'!.!L. __ . _____ . _____ .. __ . _____ ~ ___ . __ 

NEG lUI 6.90 6.90 6.90 6.90 
_ .A(\J! 6.90 .6.90 6.2Q. 6.'lO 

NEG AWl 6.90 6.90 6.90 6.90 

AC WI HI XPfP. MEM WIlH XPfN 
____ . ______ IN __ ) ____ .. ______ 11"'M. _____ ll.60 _________ . _______ ~!L ____ 6_. 60 ____ . __ ~~ ________ . ______ .. 

NEG (NI 6.60 6.60 6.60 6.60 
.iI(NL 6.60 f).60 p.PQ 6.60 

NEG AINI 6.60 6.60 6.60 6.60 
OJ! 6.60 Q.60 6.606.6Q 

NEG lUI 6.60 6.60 6.60 6.60 
.. __ .. _. ________ ~ ______ !!!L!. _______ ... _______ ~QQ.... ___ . .11"'l1Q .. ______ .... ____ Q.!Q.Q.. __ ---<>-. 6iL __ ~ ______ .. ________ . _____ ._ 

NEG AWl 6.60 6.60 6.60 6.60 



£LQAIlJII.GJ!llll'lt KR OPERAUON •. __ .. iU IHQUL FORWAKOIIIIG.-Of -E XTERNAL .ANU t·-BOX OPERANDS 

NO INpEXING INDEXI NG 
______ ~_I_~UERNAL EX.1~R~t\.I, __ l-aQX 

OPERAND OPERAND OPERAND 
IN r EBNA.l,t)nE~NAt.. 1- BOX_ 
OPERAND OPERAND OPERAND 

AH INDICATOR OFF 

NORMALIZED I. 
'N I 

N!,~~.J 
AtNI 

JI!~G A!Jil 
lUI 

NEG (u I 
AWl 

__________ ~NEG . ..A!J.l!. ______ _ 

____ BOTH OPERANDS_\'IIIH XPFN· 
INI 

NEG I NI 
AINI 

Jl!ULAll'H 
lUI 

._. _. ________________ ~f..(l____.1J.!J 

AWl 
NEG AIUI 

1.50 1.81 1.51 
L.2.!L_._._I~I,lL ______ .. _______ . __ ._ t~ ~_L 
1.50 1.81 1.51 
h2!L. __ ._ .. _J_!JU. ___________ ~I ! 2.1 
1.51 1.81 1.51 
1.51 1.81 1.51 
1.50 I.BI 1.51 

~ __ I. 50_ _..J~llL__________..L.2.L 

2.Il I 
__ 2.,. L 

2.IlI 
2.~_! _ 
2.Il I 
2.Il I 
2.41 
2.I !.L 

I • 50 1.8 I , • S I 2.4 I 
I • 50 I • B I I • 5 I 2 • 4 I 
1.50 1.81 1.51 2.IlI 

_____ -"1-"-.~5-"-0 __ ..J~aL ____________ l.._~! ____ 2. IlL __ 
1.50 1.81 1.51 2.41 
h.!i_I __ '_.l.IL __ . _________ h.!lL ____ L~.tfJ_ 
1.51 '.81 1.51 2.41 
1.50 1.8 I I .5 I 2.4 I 

.A~_EXPI'lT N. MEM DPNT XPfN _________________ . __ . __ . ____ ..... _. __ . ______ _ 
INI 1.80 1.81 I.BO 2.41 

__ .. ______ .. _____ . __ NEG _(JI!l.. ___ ... _. ___ ~ ___ ...J_~J~.!L ___ J. 8L .. _____ ._.~ __ L.JHL ___ 2 • .tfL _____ ~ __ .. _ .. 
AINI 1.80 1.81 I.BO 2.Il' 

NEG A(NI 1.80 1.81 I.BO 2.41 
lUI I.BO 1.81 I.BO 2.41 

_ . _____ .. _____ NEG _._JJ.LL _________ I. 80 ____ ..l...J}.L_____ ___ ___ I_.BO _._ . _._2A.L _____ ~_. __ . ____ ~ __ .. _. __ . 
AIUI 1.80 1.81 I.BO 2.41 

_. _______ .. ___ . ____ ~.!i . ..A!Jll. ___________ l .... !!L_ 1.8 I _L.J!!L ____ ~.L~l _________ . ________ . _______ . _____ . _______ ._ 

AC WITH XPFP. HEM WITH XPFN 
I NI 

NECL __ !!iL 
A(NI 

_________ NEG AINI __ 
lUI 

NEG lU I 
AWl 

. __ . ____________ ~~G.. A' U I 

I.BO 
1.80 
\;BO 
I.BO 
1.80 
1.80 
I.BO 
1.80 

1.81 I.BO 2.IlI 
_j~~! _________ l.~!L_ _ 2. Il.l. ____ . _________________________________ . 
I.BI I.BO 2.41 
h !tL_·~. J._!!O_ _ _ __ ?.!~ L 
1.61 I.BO 2.41 
I.BI 1.80 2.41 
I.BI 1.80 2.IlI 

._. !~!t! ___________ l..!J:!..Q__ ._~~ 1. ___ .. _____________ ~ ___________________ _ 

----~~ .. - "-"- -"--------.-"--_. 
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fl,OATlN(ieQINL_KR OPERATION. wlTHOur f[)fH,At{DING OF EXftHNAl ANI) I--HOX urEKA"'D:> 

--------------------:-Nc::0c-1' NO"tX INt; 
___ JIIUERNAkEX TfRNAl I-BOX 

OPERAND OPERAND OPlNANU 
________ Ati_ INOICArOR ON 

NORMALILEO I. 
(N I 

___ -HI;;!L ___ .lNL __________ _ 
AINI 

_~!LM!'LL ________ _ 
lUI 

NEG lUI 
AWl 

______________ l!f.!l __ A!!!L_ 

__ ~_I:LJ1f.ERAti!li._iilTH ~£HL _________ _ 

I. '>0 I.BI 
!.50 1.81 
I. '_d I.BI 

_1.~1 1.81 
I.'~ I 1.81 
!~_'HL __________ 1.. __ Ill. 
1.50 I. d I 
!.50 I. £! ! 

INl 1.50 1.1:11 
NEG I N I 1.51 _____ LJLL 

All'll 1.50 1.1:11 
_NE~_ ALfI!L_ __________ !. 51 1.81 

I U) 1.51 I. til 
_N~_~ EU__ I.~I I.lli 

A/UI I.~)I 1.81 
NEG AIUI 1 .. 2!L _____ J .. iLl 

_~r. fl!.!'!H N_,,- _Mt;M __ !l!.PN_L 1<..eFN 
(NI 1.80 

I. liO 
1.80 
!~~Q 
1.80 
!.8Q 
1.80 

1.81 
1.81 
1.81 
bJtL_ 
1.81 

AC WI fH XPFP. 

_ NI;~ {Nl 
AINI 

NEG AINI 
( lJ I 

NJ;~ __ JU I 
AIUI 

1'11;(; !HILL 

ME M WiTH ,,-X P'-'F".,N"--__ 
(N I 

_tiE Ii __ 11':1..1 
AIN) 

N!;G MNJ_ 
lUI 

J ... tiD 

1.1:10 

! .81 
1.81 
!.81 

1.81 
1.81 
1.81 
I. d I 
1.81 

INDEXING 
INTERNAL EXr~RNAL [-HOX 
OPERANU OPERAND OPtt{ANU 

I. '>1 2.4 I 
I. '>1 "'.4 I 
1.51 2.41 
1.5! !.4 ! 
I. '>1 !. 4 I 

_L ... _'l t ____ :<_oIjL 
1.51 2.41 
I.~I 2.41 

1.51 2.41 
___ . _______ . .L~_2.L_. __ .~ .... '!.! _________ _ 

1.51 2.4 I 
I. 'J I 2.4 I 
I.~l 2.41 
1.~1 2.41 
I.~I 2.41 
l..~J ? .~J 

I. tiO 
1.80 
I. tiO 
J • .!LO_ 
1.80 
1.80 
I. tiO 
I. tlQ 

---- , 

2.4 
2.1j 
2.4 

_<"If 
2.4 
2.4 
2.4 
l.4 

1.80 2.41 
l.tW 2.41 
I.HO 2.41 
I.HO 2.41 
1.80 <'.41 

NEG lUI 

1.~0 
1.1:10 
J.(lO 
l.tW 
1.80 
1.00 
L.80 

____ t!.ll ___ _ .. I.~.Q- __£~ ___ 
AWl 

_ N!;G_AU!L 
1.81 
1.61 

1.80 <'.41 
I.HQ ;:.41 
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~ ~_~ .... _.~. ___________ ... ElQA T I N..G~~LKl1fijLQ1>£RA.LlQti •... IriUHDUJ.~EORiriARD.INGQf_£xI£RNAL-_AlW-L-B.Oll-ORERANOS____. 

NO INDEXING INDEXING 
___ . .l1iIERN.A.L_ . .f)q."'~R,N~.!.._ l::--~Q~ LNHB!,!ALt.)(I.~f{_NM" .J=BOX~~ ___ _ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 
Mill'HUI;: AIO R_O F F 

. J;!oJ J:i 

NORMALIlED I. __ ~~ ____________ _ 
1.~0 (I'll 

____ __ _N..t Ii. IN 1 
All'll 

~NEG JUN.L 
I U I 

NEG lUI 
AIUI 

I'll;{> ~AJU.1 

Qf't;MN1i.~_rUJHJU>J:'1'l __ . 
(N) 

l.02Q.._ 
1.51 
.t.~Q __ 
I.~O 

1.50 
I. ~ I 
l.~2L 

1.50 

1.81 I. ~ I 2.41 
. !.tiL . loll . ~.ILL _ . 

1.8/ 1.5\ 2.41 
J.81 .~ ~ L. 5 I 2 • .I!.L 
1.81 1.51 2.41 
I. B I 1.5 \ 2.!i 1 
1.81 I. ~ I 2.41 
l.tLl . .1 .. 5 L_~ _L.~1i I 

---,. 

1.81 1.51 2.41 

.. _."--- "-- ."-- -

.~___ NEG IN) ~~~ 1.51 ~ ----- ------- -----
AINI 

~_.~. ____ . __ ~._N£G.. .. ~AHU ~._ 
I U I 

Nt; <i __ Hl.L ... 
AIUI 

NEG AIUI 

l!kl;)( PN L_N..!!._l!.fli_t; )(I>l'! Lj(!:fl'l_ 
IN) 

___ .__.____~_JI! E G __ { NL___ _ 
AINI 

NEG AI NI 
t U I 

.J'lJJ;. ULL_. ___ _ 
AIUI 

.. _._ ___ __ ._ ~1'lf.G...A!Jl.L __ . 

_ .. ~rH XPFP. M~M WITH XPFN 
«N I 

_____ NfL~jJH_ 
AINI 

~ 1'j[(;_.M.!iL ~ ~~. 
(UI 

NEG lUI 
A(UI 

__._____..~_ .~__!'!1~ A! .. ~ ~L .. ~ .~ ____ .~ 

1.51 1.8\ 
1-,,--~Q __ .J.81 _ 
1.51 
! .2lL._~ ~ 
1.50 
1.50 

1.80 
I ~tLQ_ 
1.80 
hBO 
\.80 
l.tH) 
1.80 

. L.BQ. 

1.80 
I.!.!!:! 
I.BO 

~~I. 8Q 
1.80 
~. 80 
I.BO 
I.~Q 

I. al 
!.~IU 
1.8\ 
\. a I 

1. a I 
J.BL 
1.8 , 
1.81 
1.81 
1 • .I1t 
I. til 
J ... I!L 

1.81 
J~BL_~~ 
S .81 
h~1 
1.81 
l~ 
t.81 
I.~ I 

1.51 
_1.5L 

1.51 
1" .~J 
1.5\ 
~ 

1.80 
. ! .80._ 

1.80 
I.ao 
I.ao 

~ J .• U(1 
1.80 

__ J.uo 

2.41 
L".ltL 
2.41 
L.~L 
2.41 
2.41 

2.41 
_2.qJ 
2.41 
2.41 
<!.4 I 

.2.lft 
2.41 

_2.l+l 

1.80 2.41 
J .. UQ ~._4 J __ __. ~~ 
1.80 2.41 
~!~.!!Q ~.qJ 
l.tlO 2.4\ 
1.80 2.41 
1.80 2.4\ 

~! .8Q ~.4L 
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_UQ~UNG_!>(.HNLKM!;.RQf>ERI1TLQNL .ll'Ut!OUJ' J'1lRWAR1HNG .oFEJ{rl;~NAl AJ'ill I-:80x. OPEEANDS 

.------------------. NO TNDf:X[NG--- ---
__ _! "lJI~!i,\!o __ E_l( r EkNAt {-: BOX 

OPERAND OPERAND OPERAND 
I\I:i_JJ~!H_~HQI!_ 9_~ _ 

______ . __ 1i9RMAlllH I. 
INI 

_ Nf.Q._ . !.NJ. __ ... _. __________ _ 
AINI 

_ _ ____ . _____ N ~~ JW!L.__ _ ________ _ 
( U) 

I. SO 
t •. ':!.L 
1.50 
L.~_Q 
I.~O 

1.81 
! .. (l! 
1.81 

_L • .l:U 
1.81 

INDE XING 
!NTE~NAL fXfl:R~AI, I-BOx 
OPERANO OPERAND OPERAND 

.£.~ I 
2.41 
1.41 
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____ . ________ NEG WI 
AIUI 

_m(i. __ A U!L. 

_____ I.~O 
1.5 I 

_____ -h!1L ________ ____ _ 
1.81 

1.5 
_! •. ~L 
1.51 
.l .. _~J 
I. S I 
I. ~ 1 
1.51 
t,.~ ! 

---;;;: 41-------- -----.----------------------

. ___ !HW:! Qi>tJlANJ:!Llij HLJli'HL 
eN) 

__ ~N=E=G ( 1'1 ) 
All'll 

.N~Y. MNL. 
lUI 

NEG_1J1L. _____ . __ 
AWl 

.1. .. ~~L _ . ! ..• !l.1 . __ ~~It_L 

,_._--_ .. _. ---- --- - .... _---
1.~1 1.81 1.51 2.41 

____ .1. 5.!L.. _____ 1. 81___ __________ 1.51 2.41 
I.SO 1.811.~1 2.41 
L._~.Q.. L ... (lL ... _ L..:il __ . ___ ~,,_4 L_ 
1.50 1.81 1.51 2.41 
!!~&._ .. _l • .lH !.~ I __ .2.1+1 
1.50 I.!H I.SI 2.41 

_____________ .. ______ NEG .Jli~ _ I. ~O ___ .----.hJiL ____ . __________ ~ ____ ~rlL _____ _ 

_ .... A!:_._fXPNl N •. _ .. __ Mtl'1E)!.Il.NI )!PfN. 
11'11 

Nty .. -'Nt 
Ail'll· 

__ . ___________ ~_""A_'_I ,...N .... ' ___ _ 

lUI 
.. _ .. _.N.t!l .. H!L __ 

AWl 
.NfCi-AHU 

_ALJtlItL XPFP. MI;M kITH XPFN 

1.!1O 1.81 1.80 2.41 
l.tH! _. _ ! •. It! L9.!:lQ~.IfL 
1.80 1.81 1.60 2.41 
h!!!L. ___ bJU _________ .. _~ __ ~ 
1.80 1.81 l.liO 2.4' 

____ ._. __ J_.!HL. ____ !"JH LdHL _2 .. 1IJ_ 
l.liO I.lfl 1.80 2.4' 
1.tH! ___ J .. t!!_l .. !Hl.. ..2~It.L 

"'oil 1.80 1.81 I.SO 2.41 
Nt:.!i.lNL _ J.6Q ... .I .• tI! 1..6.0 2~.ItL 

All'll 1.80 I.lil 1.80 ;!.41 
N.~ MliL__ !.!!O!. 6! htlO 2.1t ! 

luI I.BO I.lil 1.80 2.41 
____ . ____ . ____ .. ______ .. __ .. NEIL ___ I U! __________ h!!Q ___ ...l-LJjJ. ___________ .. _ ~ __ ~.rll 

AWl 1.80 I.lil 1.80 2.41 
NfG. .. .At!!!. .... J .. tlQ ,. !:! 11.ISQ . ~ .. It! 

----.---------- ._---_. 

----------.---.. -•. ---------.-.-------------.-----.----------

. ,-- -.- ... ---'-'.- --.--.--.----.---.----.--~--.---. 



_f'1.0ALlNfL~OlJ\lL_rt __ O£ERAUQN._"'UHour FORWAKt)ING OF fXTlH.NAL ANt) I-BOX OPEJ{ANOS 

NO INDEXING 
!NJERNAL_EXJEJUiAl_ I-BOX 
OPERAND OPERAND OPERAND 

NORMALIZEC I. 

INDEXING 
INIERNAL EXTERNAL I-BOx 
OPERAND OPERAND OPERAND 

iN) -------1~ _____ L.~l _______ _ _ __ ~ __ ~J.lL __ 
I. tiO 
1.80 
1.80 
1.80 

2 .. .!lL 
2.41 
L.4 I 
;:.41 
2.41 
2.41 

NEG (N I 
___ !tiN I 
NEG AINI 

_tuJ _ 
NEG lUI 

lW.L1 
NEG AIU) 

90TH OPERANO-S WITH XPfN 
___ UU_ 

NEG (N I 
A(~I 

NEG A(NI 
_HJJ 

NEG lUI 
1 

NEG AIU) 

AC EXPNf N. MEM EXPNT XPFN 

J.IlO 1.81 
_1._80 1.81 

1.80 1.81 
_ ___ L.80 L.81 

1.80 1.81 
1.80 I ___ al_ 
1.80 1.81 

__ j _ • .80 I. III 
1.80 1.81 

______ --.l--JliL __ 1.81 
I. tiD 1.81 
1.60 I • Ii I 
1.80 I • tl I 
l.liO I.B I 
1.80 1.81 

_HH 1.80 1.61 
NEG (N) 1.80 1.81 

AIM! _1.80 1.111 
NEG AIN) l.tiO 1.81 

--1J.U _________________ ~___till _____ ___1 ___ 8J ___ _ 
NEG lUI I.UO 1.81 
_ ALUJ 1.!W 1.81 
NEG AWl I.HO I.HI 

AC WITH l(PFP. MEM WITH XPfN 
____ tHL _____ ... _______ ~ ____ i...J:Ll 

NEG ( NIl. HO I. H I 
11.( Nl 1.(iQ!.~! 

NEG AINI I.HO 1.81 
1l,J) !.UQ 1.i:!1 

NEG I U I 1.80 1.81 
________ ~!QL _______________ 1,,~~_____ _ J,,!1! __ 

NEG AtUI l.tiO 1.81 

I. tiO 
L.80 __ 
I. tiO 

I. !l0 
I.HO 
L.tHL 
1.80 
I .. !lO 
I.UO 
1.80 
I. eo 

i.i:lO 
l.tiO 
I • tiD 
1.80 

_ L.JLl 
;>.41 

L.4 J 
2.41 

-<! ___ .lLl __ 
2.41 
2.41 
~. 4 I 
2.4 I 
2.4 I 

L.41 
2. 11 I 
2.41 
<'. II 1 

_.l __ lilL . __ L.o_1!_L_ 
I. i:lO 
1.80 
1.80 

.1_s-.tlQ 
1.80 
1.80 
I. UO 
1.80 
1.80 
.!~Q 

1.80 

2.41 
L 04 I 
;: .11 I 

L.l!L ____ _ 
2.41 
<!.4 I 
~.41 

,>.41 
2.4 I 
~ .... Ij.L __ . 
<'.4 I 
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._~_fJ,J1All~ POINT E+ OPERAt~ .WITHOUT.~ABJ1~-----E.XlERNAl ANO aOlLJ1E..EJiANJ1~ __ .~~_ 

NORMALIZED 

NO INDEXING 
INTERNAL EXTERNAL· 

OPERAND OPERAND 

INDEXING 
t::!ill~ ___ -'-tiH~NAL . .f~ rE RIIt~L __ .L::-"8",,0,,,X~_ 

OPERAND OPERAND OPERAND OPERAND 

jNI 2.40 2.40 2.40.2.41 
NEG INI 2.40 2.40 2.40 2.4\ 

AtNI 2.40 2.~ 2.40 __ ~ 
NEG A'NI 2.40 2.40 2.40 L.41 

1J.LL- 2.40 .2. • .!dL ___ .. __ . ______ -.2 ..... !&.u. --'2 .... L:l4LJI~~~~~~~~ __ 
NEG lUI 2.40 2.40 2.40 2.41 

AWl 2.40 2.40 2.40 2.41 
NEG AeU. 2.40 2.40 2.IJO 2.41 
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--------.. -----.--------------------------------~ 

80rH OPERANOS WI JH XPfN 2 40 2..JilL~ ______ ~~ .. _2LIt..L. ____ _ 
INI '. 2 40 2.41 

NEG eNt 2.40 2.40 2:40 2.41 
AtNJ 2.40 2.40 

NEG AIN, 2.40 2.40 2.40 2.41 
_____ IU) 2.40 2.40 2.40 2.41 

NEG lUI 2.40 2.40 ;t.40 2.41 
________ ~__ AWl 2.40 2.40 2.40 2.41 

NEG AWt 2.40 2.40 2.40 2.41 

At EXPNT N. HEM EXPNT X PHI 
____ i!tl 
NEG 'NI 

AeNt 
NEG At N) 

lUI 
NEG CU J 

.ACUI 
NEG A(UI 

AC WISH XPfP. MEM WITH XPfN 

_-"2,,-,.,,,,4.0 _b. 40 _____ ~ _______ ~~It~ ___ ~ 
2.40 2.40 2.40 2.41 

_____ .~ _____ ~.ll ______________ ~ 2 .~ . .L ___________________________________ . ____ .~ ___ . 
2.40 2.40 2.40 2.41 
2.40 2.40 2.40 2.41 
2.40 2.40 2.40 2.41 
2.40 ~ 2.40 2.41 
2.40 2.40 2.40 2.41 

INI 2.40 2.40 2.40 2.41 
NEG (Nt 2.40 2.40 

2.40 
2.40 

2.40 2.41 
__ ._______ AINI 2.40 __ .2. ..... 40 . __ ._. __ ..l ..... It.L _______ _ 

NEG A(NI 2.40 2.40 2.41 
_ ~ ____________________________ ~l~ __ 

NEG 'U t 
AW) 

NEG AeU) 

2.40 ____ .2.~_ .. _. ___ .. _._. ___ . ___ . ____ ~.40 ____ .2....!!_ . .L1_~ __ _ 
2.40 2.40 2.40 2.4' 
2.40 2.40 2.40 2.4 I 
2.40 2.40 2.40 2.41 

---------------------_._--_.-------------------------------------------.-

----------- ----



HOA.IING 1'011'11 l OPERATION. WiTHOUT fOHWAiDING OF lXrl~NAl AND I-BOX OPtRANDS 

NO INDEXING 
INTtMNAL eXTERNAL I-BQX 

OPERAND OPERAND OPERAND 

NORMAlI i H J. 

INDEXING 
INTfKNAL ExTERNAL !-~OX 
OPERAND OPERAND OPERAND 

__________ . _________________ J ~L __________ ._ . _____ _ ! ... n_ 
I. jj 
l.jj 
I.B 
!o,S3 
I. jj 

_.1 .. !oU __ .. ____ . .. ___ l. •. Ji_. 
1.33 
I. j:S 
1.13 
! • j j 
I. j 3 
L .. .n_ 
J.YS 

___ ...L • .!!1 __ _ 
NEG IN) 

AIN) 
NEG All'll 

! li ! 
NEG lUI 

AIUI ----- -.--.-- 'NEG-Ttui-

M~MORY OPERAND HAS XPFN 
IN! 

NEG 11'11 
. ___ . ____ .A!JH 

NEG AINI 
iV! 

NEG lUI 
A_I y, 

NEG AIU) 

MEMORY OP~RAND HAS u.v FlAG~ 

INI 
NEG INt 

AI iii! 
NfG AIN) 

________ .. ___ --'_!L!. __ _ 
NEG lUI 

1\!l,J!_ 
NEG AI U I 

MlMORY OPERAND HAS XPFP 

h;iS. 
1.13 

I. j~ 
1.13 

. ..h_li. 
I. jj 
!. ~~ 
I. :n 
!.;U 
I.B 

!.oU 
1.13 
!.33 
I.B 

. __ ._1 .. 13 __ 
I.B 
I~ 32 
I.B 

I. B I 
1.6 ! 
1.81 
!. II I 
). III 

_ J. lU. ______ .. _ 
1.61 

!. II I 
1.81 

J"JU 
1.81 
!.Il ! 
I.IH 
!.8 ! 
I. B 1 

!. E,l t 
I. III 
! • tl ! 
I.B I 
l...!! ! 
I. B I 
I.IH 
1.81 

___ . ______ . _______ ...!!iL _________ ._ . __ 1. j j . __ . __ L. __ !! L ______ _ 
NEG INI 1.31 1.81 

A! III! .I. ~_2_ J" H I 
NEG AIN) 1.33 1.81 

_JIJ! t." ! .. 61 
NEG lUI I.B 1.81 

--------NtG- ::~: -- -----------f1~ -----~:!~-.-

2.41 
<,.4) 
2.41 
.:!.4! 
2.4 I 

_ . ____ . ..l.!.~L____ _ 
2.41 

I. ,U .:!.4! 
I.B 2.41 

,! .JJ ____ £dL_ 
1.13 2.41 
!.~3 ~.4! 
1.13 2.41 
!d3 ~.'+! 
I.B 2.41 

-------- _ ... _ .. __ ._--- ------~--

1.:n~.1il 
I.B 2.41 
1.33 1..41 
I.B 2. 111 

_ ... h.U __ .... _1. ... 4_1 _______ . __________ . __ . ______ . __ ._. _ 
I.B 2.41 
I •. n L.41 
I.B <i.41 

_._l...J.l __ .. ~ 
I.B 2.41 
J.J3 ~.1il 
I.B 2.41 
I.n ~.I!I 
I.B 2.41 

_J..~B_. ___ .k!LI ______________________ . ___ _ 
1.33 2.41 
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58 

_._ ... f!.ilA UI"Hi.1'Q.lNl_J. Wf _QJll:.R~IlQ!'i.JtiltlJl\'!I _EQR~fUHNGDf .EX Tt;I<,NA1~NDI-jlQ~QPER ANUS_ 

NORMALILED I. 

NO INDEXING ----INDEJ(lNG.---.-----·-----
N T tl!HM...._ E X It RNA l_J __ ~9.!..__1-''lIt:B_~I\t.,J::)(J.tB.N I!!..__l- ~ Q)t 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

INI 1.31 I.BI I.B _--'=2..". • .;:.4.'-..' ___ _ 
NEG I N I 1.32 1.81 1.33 2.4 I --------------------------

. __ ._ .. ____ ._. __ .. ___ ._ ... ___ . ___ . .!.11iL ___ . ____ .....L._l.L. _____ l~_f!L ______ ._. __ .. _ ... .l.!L~.L .... _b'! . .L _______ .. _ . __ .. _ ... _ ... ___ . __ ._. ___ .. _ .. _______ ... ____ ._ 
NEG AINI 1.33 1.81 I.B 2.41 

._. __ .. __ . ______ . _____ ._ ... ___ ...l.!!L ___ ._. ________ l1.ll. __ ... _ . .1 .JiL ...... ____ .__1 .. 23.. . ... L • .'!.L __ _ 
NEG I U I I. B 1.81 1.33 2.4 I 

AIUI I.B 1.81 1.33 2.41 
NEG AIUI 1.32 1.81 1.33 2:41 

MEMORY OPERAND ~AS XPfN 
._._. _____ . ___ ._ ........ __ .. _ .. _____ i1'il _________ ~1. 33 ___ ...l .. 1i.1____ __ . __ .. _...h..l.3. .... __ 2..kl. __ ._ 

NEG IN! I.B 1.81 1.33 2.41 
AINI 1.33 I.BI 1.33 2.41 

NEG AI N I I. :B I. B I I •. 33 --"2"-'.'-'4'-'1~·-----------· 
__ illL __ .. __ .. _. ___ .___.l...1L_. __ l~L__ __ .. _i..2L__ 2 ... _'! . .L ____ .. _______ _ 

NEG lUI 1.33 I.BI 1.:33 2.41 
... ALU1 .. _. __ ._._ .. ____ ..l.J..i._ .. __ .1~1_ .. l~J3 ___ .. _h . .Ii.L ____ _ 

NEG AI U! 1.33 1.81 I. B 2.4 I 

MEMORY OPERAND HAS U,V fLAGS 
.. ________ ._. __ ... _. _____ .-'1:U...... _________ .LJJ __ ~&L ________ t.1L 

NEG Ii'll 1.33 \.81 1.33 2.41 
. ______ .. .Ml'iL ___ . ___ . __ hll_ ... _IJl __ .. . _____ . t .. n .. 2....!lL ...... __ 

NEG All'll 1.33 1.81 1.33 2.41 
___________ ~~~I~U~IL--------~I~.u3~3 1.8l 1.33 

NEG lUI I.B 1.81 I.B 
2.41 
2.41 

.. _AB!1 __ .. __ ._ .. ____ .... __ hn .. _ ... __ _1 .. 81_ 
NEG AWl I. B 1.81 I.B 2.41 

MEMORY OPERANOHAS Xp.r~, I.:HJ.BI I.B 2.41 

Nt: G un I • 33 •• a I I • H 2. 1+ I 
__ ._. _______ . __ ... __ . ___ ._ .Al1il _____________ ._J ... .1.L ____ l .. ll_____________l .. ..il_._ .2 .. !!L _ 

NEG 4HjI I •. B 1.81 1.33 2.41 
._ ... __ . ____ . ___ .. _____ -.-1!ll ________ .. ___ l~.1L. L~~L .. __ 1 ... :H. ___ £..41 

NEG CUt 1.13 1.81 I.B 2.41 
AWl Id5 1.81 I.J3 2.1+' 

NEG 44tH I.:U I.al Id3 2.lil 



flOAtiNG POI NT ot OPERArrO~UHaULf1lRWARJ)ING~UTERNALANDl~OX __ Oj>£RANDS 

NORMALlZED I. 

NEG 

NEG 

NO INPEXtNG 
INTERNAL EXTERNAL 

OPERAND OPERAND 

! INDEXING 
I-BOX I NIERliAL_EJU.fJiNAI._'-::tlllX.. 

OPERAND OPERAND OPERAND OPERAND 

eNI 1.40 I.BI I.ltl 2.41 
(NI 1.41 1.81 ·1.41 2.41 

A1IiL.. I • 4 a I • 81 ____ ~1_lf L. __ . __ 2. .•. lf. L_ 
AtNI 1.40 1.81 1.41 2.41 

«U I 1.40 1.81 ... 1.I.LL_ ... ___ Z.1iL_____ __ _ 
NEG (UI 1.41 1.81 1.41 2.41 

AWl 1.40 1.81 1.41 2.41 
NeG AWl 1.40 1.61 1.41 2.41 

MEMORY OPERAND HAS XPfN 
__ Jt ..... NLL.1 .J...ilo........-.--L..81.. ___ .. ______ l.lfL __ ._ .. 2 .... lf .. L __ _ 
NEG tNI 1.41 I.BI 1.41 2.41 

AnI! \.40 1.81 1.41 2.11' 
NEG A(NI 1.41 1.81 1.4\ 2.41 

__________ (U! 1.40 .L..8.L-. ______ . ___ LIf_L._ . .2. ... It . .L. ____ _ 
NEG W I 1.40 I. BI I .4 I 2.41 

____ ._ .. __ .... _____ ._ ... _____ A!ID __ . ___ . __ ---.l.ItO 1.8\ .--L.ilL ______ 2.It.L _____ _ 
NEG ltUI 1.40 1.81 1.41 2.41 

MEMORY OPERAND HAS U,V FLAGS 
______ . _______ . ...LI'iL._ 1.,.Jt.L_.i..lI~ ____ . ___ .......L~.L ___ .. _kILL _____ . 

NEG tNI 1.40 1.81 1.41 2.41 
____ ... __ ._ .. _ .. _______ MJiL. _________ ----.i..~ __ LJU ____________ J~.liL._ ._2....Iil ___ _ 

NEG A ( N I 1.40 1.81 1.4 I :2.4 I 
IUL_ 1.40 1.61 L.". 2.41 

NEG lUI 1.40 1.81 1.41 2.41 
_____ A (Ul_. ________ ..J..IUL_ . __ 1 • .D..L_._ .. ____ . ___ l..!ll _ 21_lf.L ____ · - _._--- - - .------~.-------.... ----.-.-

NEG AWl 1.40 1.81 1.41 2.41 

MEMORy OPERAND HAS XPfP 
(NI 1.40 1.811.41 2.41 

NEG (NI 1.40 1.81 \.41 2.41 
_ .. _._. __ . ___ ... _ ... _ .. _. ____ ...MJi_) ___ .. _____ ~ItJL.... ___ J.~.§J ___ .. __ . __ .. _.l~1._._ ... 2 .... U_ 

NEG ACtO 1.40 1.81 1.41 2.41 
!J!L. _______ I_.~L __ i.!tL_ ... _______ l..~L_ . __ 2.It.L __ 

N~G WI 1.40 I.al 1.41 2.41 
AWl 1.40 I.BI 1.4t 2.41 

NEG AWl 1.41 1.81 1.41 2 • .,1 

. ---- ._--_._-- ~-.-------------.-- .-----------
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_______ ----'-FLOA~ POINT DlWf OPERATIONL_~LLl:tOl!LfQJ~WARDl!'i(LilE_J:X[£!LNALAN.r.Li-::1HllLllj>J:RltlillS_nw ____ m ____ _ 

NO INDEXING 
INTERNAL EXfERNAl 

I NOE XI NG 
I-BOX INTERNAL EXTERNAL I-BOX 

60 

OPERAND OPERAND OPERAND---OPERAND--OPERANO---OPE RANO,--------------------------------------·--

--- -------------
NORMALIZED I. 

INI 1.41 1.81 1.41 2.41 
NEG IN) 1.40 1.81 1.41 2.4 I 

AINI 1.40 1.81 ___ ~ __ ~..!U 
NEG AtNI 1.40 1.81 1.41 2.41 

CUI 1.40 ____ I~li __________ h_'li ____ l_"~J 
NEG CUI 1.40 1.81 1.41 2.41 

AWl 1.40 1.81 1.41 2.41 
NEG A1UI 1.41 I.BI '.4 I 2.41 

MEMORY OPERAND HAS XPfN I 41 I BI _----1-"-~ __ --'---.I!L 
·(NI • -.--.. --- I 41 2.41 

NEG INI 1.40 1.81 1:41 2.41 
AINI 1.41 1.81 

----- --------_._----

NEG AINI 1.40 1.81 1.41 2.41 
__ -,'-",U'LI 1.40 _____ hltL. I .4 I 2." I 
NEG CUI 1.41 1.81 1.41 2.41 
__ A_tJU__ I ~ ___ n_LJ!..L_ I. 40~ 
NEG AWl 1.40 1.81 1.41 2.41 

MEMORY OPERAND HAS U,V FLAGS 
Utl 1.40 1.81 ________ _ 

NEG (N I 1.40 1.81 1.41 2.41 

------ ACNI 1.40 ____ --.h.!ll__ __________ 1_. Ii L __ ~.I!L ___ ____________ ._. __________________________ _ 
NEG AINI 1.40 1.81 I .41 2 ... I 

lUI 1.40 1.81 1.41 2.41 
NEG lUI 1.40 1.81 1.41 2.41 

-----~~------.----
AWl . ________ .LI~. 4"'0"-___ J~ ___ .. ______ . ______ L.~L. ___ ~ ________ . 

NEG Al UI 1.40 I. B I 1.4 I 2.4 I 

MEMORY OPERAND HAS XPfP 
tNt 1.40 I.BI 1.41 2.41 

NEG (N I 1.41 I. BI 1.41 
________ A(NI 1.40 . 1.81 _____ .-h.!!l ___ _ 

2.41 
2.41 
2.41 NEG AlNI 1.40 1.81 1.41 

~__ 1.40 _____ 1.~__ _ ____ i~_iLL 
NEG CUI 1.40 l.81 1.41 2.41 

AWl 1.40 1.81 1.41 2.41 
NEG AtUI 1.40 1.61 1.41 2.41 



__ ~~~_~~~ElOAILII/.G~I>OHiL~LELJle.fRAI lON •.. .wl1HOULEOR-WARO I.NGOf.EXfERl'lAL AJliDl""S.QX UPERANilS 

NORMALllEO I. 

NEG 

NO INDEXING INDEXING 
..... ..1li1E.BJ1lAL_lllfRtLf!ll-emL_ INlEIUtA!. HIERNAl 

OPERAND OPERAND OPERAND OPERAND OPERAND 
I-BOlL 

OPEKAND 

t N ) 4 • 3.6.. .. ~._..!t .... .o..tLu. ~_. ...JL.. 36 .. hJlL ______ _ 
eN) 4.H 4.06 4.31 1,.01 

AHU_ ..... __ ~ ..... __~.~'1.11 Ij. Ob. li • .3L.4.0 1 
NEG AINI 4.36 4.06 4.36 4.01 

.. _ULL .. ~_ .. ~ .. _~~~_~.1t ... 1L.'1.06 .Ii •. ll .. .Ii.OJ 
NEG lUI 4.31 4.06 4.37 4.01 

___ ~. A W I ______ .-"-J.6.. .. ~~ .. _..!t..&.6. ________ JLJ.6._. __ .. ___ .!hJl.l __ .. ___ . 
NEG AIUI 11.37 4.06 4.37 4.01 

MEMORY OPERAND HAS XPfN 
.1N.L ________ . _.. .1t .. 3 l. 4~Q6 ._It.,1l '1.01 

NEG I N I 4.37 4.06 4.31 4.01 
A.N' ~ ~ __ ~ ___ ~~ ... __ -L~!L.. __ . .!LJ!L-

NEG AfN' 4.31 4.06 4.}6 4.07 
JJlL. .. ___ ~ .. li .. ~l1 .It.oo._ ... I! .. 31 Ij.O 1 

NEG lUI 4.31 4.06 4.36 4.01 
. A 1U1._ .. __ ~~~.. _Ji .•. ll ..Ii. 00 _~ '1.11 '1 .. 01 

NEG AIU) 

MEMORY OPERAND HAS U,V fLAGS 
. INt .. 

NEG «N) 
A1.NL .. 

NEG AINI 
!!il 

NEG CUI 
.. _.AULL 

NEG AIUI 

MEMORY OPEllAND HAS )(Pf P 
~ 'N) 

-----NEG I N I 

. _~Att_!L 
NEG AfNI 

__ H!L 
NEG 'U I 

AWl 
NEG AIUI 

11.36 4.06 4.36 4.01 

.~. __ ~_.. . . ......!i ... 11. 
4.36 

.1t ... .iL 
4.n 
4.36 
4.36 

____.~. _" •. H. 
4036 

.1t .. Oo_ 
4.06 

Ji.O.6 
4.06 

.Ji.&.6.. 
4.06 

.1t.OO 
4.06 

_____ .~__'4'-'.L3!."'_b _.!WlL. . 
4.31 4.06 

•.. H...il.Q6 
4.H 4.06 
It .• lt!.. It.O 6 
4.H 4.06 

_~~.1.L ___ .li .. Jl~_. 
4 • .H 4.06 

'1 .. 37 It .. Jll 
4.:36 4.07 

_ 'I .,16 It ___ O.l. 
4.37 4.07 

__ -"4'-"-.... lb ___ ._ . .:L'I~. O .... lL-__ _ 
4.:36 4.01 
1i.31_ It ... Ol 
4.36 4.01 

.... ~ 
t 4.36 

!t.ll_ 
4.H 
!t.J6 
4.36 

" __ ~4.31 
4.36 

li.O 7 4.0 1 ~-.~-----

li .. O.l 
4.07 

_4 .. .0.1 
4.01 
!! . ..Jl1;----i-~----
4.01 

.-----------~.-.--.. -------~.--.----"-".----

.~~-~---
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________ ~.!..QATlNG POINT M+ OPff!.AI..l.O!'l. WITHOUT FORWAR~ Of EXlERNAL AND 1-80X OPERANDS 

NO INDEXING INDEXING 
INTERNAL EXfERNAl I-BOX lNTfRNAl EXTERNAl--::--:,,-I-=-=BO,:,-,X~ _________ _ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPEKANO 

NORMALIZED I. 
4NI 4.19 6.46 4.93 9.89 

NEG IN) 4.93 8.68 4.81 9.61 
AlNI 4.80 8.46 4.93 9.89 

NEG A(NI 4.93 8.68 4.80 9.67 
_____ '_UL 4.)2 1.86 4.2L ____ ~~ 
NEG IU) 4.52 7.86 4.52 9.01 

AWt 4.52 1-».86 1t.52 9.07 
NEG AWl 4.52 1.86 4.52 9.07 

MEMORY OPERAND HAS XPfN 
INt 4.52 7.86 4.52 ~ 

NEG I Nl 
A(NI 

NEG A(NI 
____ '_U1 

NEG W f 
_ AWl 

NEG AWl 

4.S2 7.86 4.52 9.01 
4.52 1.86 4.52 9.01 
4.52 7.86 4.52 9.01 

____ --"-4"-'. 5 .... 2"-----~86 _____ ~ 9.07 
4.52 7.86 4.52 9.07 
Jt~ 7.86 ~.52 9.07 _______________ _ 
4.52 7.86 4.52 9.01 

MEMORY OPERAND HAS U,V flAGS 
_____________ (N) _ 4.64 8.46 ~ _ __ 9L • ..,6"-'7':---___ _ 

NEG eNt 4.65 8.46 4.64 9.67 
________ -.!( N_I_ _ 4. 65_Jt • .!i~ _____________ -.!i.~~ ___ 9 ___ 1ll 

NEG AIN) - 4.66 8.46 4.64 9.61 
lUI It.bl 8.46 4.64 9.61 

NEG IUt 4.63 8.46 4.64 9.67 
__________________ AI U L ________ h.M ______ .Jk!UL __________ _ L..6.L __ ~ 

NEG AWl 4.65 8.46 4.65 9.61 

MEMORY OPERAND XPFP 
IN) 4.67 8.46 4.62 9.61 

NEG HH 4.65 8.46 4.62 9.67 
________________ .MliL __ ---'4=0'--'6""2 _____ ~ ______________ luJI.L_CJJ_bJ __ 

NEG AINI 4.62 8.46 4.65 9.61 
______________________ ---.Utl _____ ~~j___ __ 1t._41L _____________ __ 1! .... 11. 2. Yo 67 

NEG (UI 4.65 8.46 4.62 9.67 
AWl 4.63 8.46 4.63 _ 2.,.61 

NEG AWl 4.62 8.46 4.62 9.61 
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flO A TJ N GPO I N I M + MG De f RAllON..--W I THO Ul---£OJtw.ARDl-Wi--OE-UllJtNAL-AND---1--='il.OX-.. 1)4RA ... NuD ~S ___ . 

NO INDEXING INDEXING 
INTERNAL EXTERNAL_1.-BQL_IN.IfB.NAl.. .. _E~rERNAL_J.-BOL_ .. __ .. _. __ ... _ .. __ . __ .. ___ .. __________ _ 
OPERAND OPE~AND OPERAND OPERAND OPERAND OPERAND 

---_.-._--------------------_ ... ----
NORMALllCD I. 

t N I 4.80 8.46 4.93 9.89 
NEG 'NI 4.93 8.68 4.81 9.61 

________ . __________ ._.A (tiL_. _______ -14 ~. 8",1L- __ 6~____ ..... ~_2:.L ___ ... _-'l..lL2 __ 
NEG A(NI 4.93 8.b8 4.81 9.67 

_. ____ .. ____________ .. U!l.._. __ . __ _ 4.52 ___ I .. lltL____ _ _____ ~_u _ ___ -'L.DL_._ 
NEG lUI 4.82 8.46 4.82 9.67 

AWl .Ii. .... ~2___ 7.86 4.~2 9.01 
NEG AWl 4.82 8.46 4.82 9.bl 

-- ----.-----.---~.--- .. -----.. -------.---------.----- .-----_ ...... _--- ._- . --- - --" .. _------_._------
MEMORV OPERAND HAS XPFN 

- .. __ . ___ . ____ . ______ . ___ . __ ._~I'U. __ . ______ ._ ... ____ ~ ____ L...!Hl. _____ . ________ . ______ .. .ll....5.2. 'L.JU 
9.07 
9.07 

MEMORY 

NEG INI 4.:l2 1.H6 4.52 
Alli!_ 4.~2 1.86 4.52 

NEG ACNI 4.52 7.86 4.52 
_._.il.! 1_ ... __ ._. _____ . ____ Jl~__ _lJ..b ______ ._ . ___ . ...!l..5.2._. 

NEG lUI 4.52 7.86 4.52 
-_____ . __ .. ___ . ___ ... ___ .A.lUL. ___ . ____ ._. ________ ~_. __ ._ ... I.Jl.o ... _ _____ __. _. __ .h52 __ 

NEG AWl 4.52 7.86 4.52 

OPERAND HAS U,V FLAGS 

9.07 
.._-'l..DL_ 

9.01 
_ _.2. .. 0.1. 

9.07 

--_____ .. ___ . __ . __ ._. ___ ._1111._. __________ . __ ._-.!i~ ____ .. -'i .... !HL_. __ . _ _ . _______ . .!l...1lll ... . __ -'l..1l.L_. _ 
NEG INI 4.60 8.46 4.63 9.67 
____ AUil. ____ . ______ . __ . __ .. h6.5. __ . ___ .li. llb.. __ ...It..b.,.. _____ ~._ 
NEG AlNJ 4.62 8.46 4.bS 9.61 

._---------.- ~---~----- -. ~---

CUI 4.63 8.46 4.62 .J9~.~6Ll _____________________ _ 
NEG WI 4.63 8.4b 4.62 9.61 
_ .. ___ A1!il_____ _____ __ ~L ._. __ JiLllll.....lt..1l2 ... __ ._ !l .. 1J.L ____ .. _. _ 
NEG AWl 4.65 8.46 4.b4 9.61 

MEMORY OPERAND HAS XPfP 
l N I " ... .oJ__ H. 4 6 4.63 9.t" 

NEG INI 4.62 8.46 9.67 
___ ~JlU _________________ ~_ __ _._..6~ ~.6 ... 2 .• 1U _____ . 
NEG A/N) 4.65 8.46 9.67 

_____ . ____________ .l!LL _________________ ~.3_. ___ J~~'ib 9_.M .. 
NEG lUI 4.62 8.46 9.67 

AlUI 4.64 8.46 
----- NEG AIUI 4.61 8.46 

4.b2 
. _ll. ... tU 

4.63 
. _.!i~6.5 

4.b4 
4.64 9.61 ____ _ 

-9.6 r 4.b4 

-----------------------
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FLOAIING_1l0INT E.'I 

,EFFECJlVE ADDRESSE,S 

----------------::----:-::--:,---------------- ---------------
ONE 201+0 

-~--------,.- ..... , •• - ••• ,.~ <~ 

ADDRESS fiELD NOT INDEXED 
CNt 2.40 2.40 

~--------- N_EG (NI 2.40 2.40 
A{Nt 2.40 2.40 

NEG AINI 2.40 2.40 
CUI 2.40 2.40 

NEG CUI 2.40_ .. 2.40 
AIUI 2.40 2.40 

NEG AlUI 2.40 2.40 

ADDRESS FIELD IS INDEXED 
IN) 2.40 2.40 

NEG INI 2.40 2.40 
AINI 2.40 2.40 

NEG AINI 2.40 2.40 
CU I 2.40 2. 40 ____ ~ _______________________________________________ __ 

NEG lUI 2.40 2.40 
AWl 2.40 2.40 _____________________ _ 

NEG AWl 2.40 2.40 -
-_._._ .. _------- --~~-"--- ._-_._---

--\---:-------t---------------------'---------- --_._._--------

--4 ___________ ._. __ .. _0 ___ _ 



fLOillNG POINr SHF 

~-- . 

SH IF f SHIFT 3 SHiff b Stilfl 'I 

AUDllES'> FHLD NUT iNUf)(£:O 

ADDRESS FIELD IS 

IN' ! .JHL ! .JHl 2. ! t) 
NEG INI 1.80 I.BO 2.10 

AUH.___~liQ .. __ ... _.l..,Jill. ____ .. _2 d Q 
NEG liN) 1.80 I.BO 2.10 

on I.Uo._ 1.80. 2.10 
NE<; lUI 1.80 I.UO 2.IU 

MUI 1..80... 1.80 2.IU 
NEG AIUI I.BO 1.130 2.10 

INDEXED 
iN}. 1..80. 

NfG INI I.BO 
A! NJ 1.60 

Nfl; All'll 1.80 
____ BLL___ .. ...J...,JtiL ... 

NfG tUl 1.80 
1\l111! .. 8o. 

NEG AIUI 1.80 

1.80 
, .80 
1.80. 
1.80 

._J .... .!1Q. 
1.IW 
1.80. 
I. !i0 

:2. 10 
2.10 
2. ! Q 
:2. 10 

. .. £ . .JO 
2.10 
2.10 
2.10 

.4Q 

.40 
,i!O 
.110 

• II () 

.4U 

.4U 
• II U 

2.40 
-;.110 
.::.i!o. 
/.40 
2.~.IJQ 
2.40 
2. 110. 
2.110 

SIUFl 12 SHIFf 9'j 

2. ru is.IO 
:2. (0 B./O 
2.10. _tl .. IO 
i..ro ii.IO 
2. fO tJ.{O 
2./0 U.IO 
2./0 tl./O 
2.70 B.ro 

- - - -- ---

2,110 B./O 
2.40 B.lO 
2.IJO B.lU 
2.40 13.10 

.2 •. 40 .u .. .1.Q_ 
2.11U B.IO 
2,liO (l.IO 
2.11 () B.ro 

.- ! 
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fJ..QATING POINT + 0tlJiAIJillt. ____ 1tl.Itl FORWARDING OF EXTERNAL AND I-BOX OPERANDS 

NO INDEXING INDfXING 
INTEKNAL EXTERNAL _ I-BOX INTE~R~N~A=L_E~X~T~E~R~N~A~l~~I~-~B70=X~ ____________________________ _ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALIZED I. 
IN) 4.31 2.4 I 2.27 4.31 2.41 2.41 

NEG IN J 11.31 2.111 2.27 4.37 2.41 l.41 
AINI 4.31 2.4 L ___ 2.2 _1 ___ ~,,-~L_ 2.41 2.41 

NEG AINI 4.3{ l.1I1 2.27 4.37 2.41 2.41 
lUI 3.60 2.41 S.81 3.60 2.41 2.111 

NEG WI 3.6Q 2.41 1.81 -- 3.6 (--2:-41---- 2.4 I 
AWl 3.60 2.41 1.81 3.6\ 2.41 2.41 

NEG AIUI 3.60 2.41 1.6 t 3.61 2.41 2.41 
-_._-----

80TH OPERANDS WiTH XPFN 
!JiL_ 3.60 ~~.1 __ h!l_J __ 3.61 ~.41 ~ 

NEG HH 3.60 2.41 1.81 3.61 2.41 2.111 
AtNI 3.60 ~.41 1.81 :So 6 I 2.4 ! 2.111 

NEG AINI 3.60 2.41 1.81 3.61 2.41 2.41 
WI 3.60 2.41 ___ J.81 _3~L __ · __ 2.41 2.41 

NEG WI 3.60 2.41 1.81 3.61 2.41 2.41 
AWl 3. 60~tl ___ ~I. _____ ...,h.h.O 2~!t1 ~1 

NEG AWl 3.60 2.41 1.81 3.61 2.41 2 ... 1 

At EXPNT N. MEM EXPNT XPFN 
INI 3.90 2.4! L.Jli ~.90 2.41 ~.41 

NEG ltH 3.90 2.41 1.81 3.90 2.41 2.4t 
AINI 3.90 2.I.4\ I.a I 3.20 2.41 ~ 

NEG Anu 3.90 2.4\ 1.81 3.90 2.41 2.41 
WI 3~9g ~.41 1.81 3.90 2~!t1 2!1I1 

NEG (u1 3.90 2.41 -1.81 3.90 2.41 2.4 t 
AjUl l.90 2.41 1.8! 3.90 2.41 2.!! I 

NEG ACUI 3.~Q 2.41 1.81 3.90 2." I 2.41 

AC WITH XPFP. MEM WITH :~~N 3.90. 2 .. 41 _-.l .. 81 _ 3.90 _ u _ ~ __ 2 .. .lil 

NEG 1111) 3.90 2.41 I.a I 3.90 2."1 2.4' 
_____ ._----"'-A~'Nt.LIL-___ ;. 3.90 2.41 1.61 3.90 2rl_I ____ ~ 

NEG AIN) , 3.90 2.41 1.81 3.90 2.41 2 ... , 
______________ ' -c'...,U"-'I<-___ ·--"-'3."-'9 .... Q .J._LIiL.----J."-U ___ ~ ___ 2-!!!LL ___ .2..J!~ ______________ _ 

NEG 'UI 3.90 2.41 1.81 3.90 2.41 2.41' 
AWl 3.90 2.41 1.81 3.90 2.41 2.41 

NEG MU) 3.90 2.41 1.81 3.90 2.41 2.41 

--------------------- ~----'---------

----------------- ----



flOATING POINT 0+ OPERATION. wlJH FORWARDING QL.UIER NAI AND I-BQ.X...ll.P.£.RAN ..... D.;>.S __ . __________ . 

NO INDEXING INDEXl NG 
INTERNAL EXfERNAl I-BOX INTER!'l.!LEXTERN~_~.ftQX __ _ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALIZED I. 
IN) 4.43 ___ 2~5IL_2.51 4.ilj _ 2.58 2.58 
(N) 15.01 2.58 2.51 15.01 2.58 2.58 

AiNI 4.43 2.58 2.51. 4.43 2...5.8 .. _.2...~_. _____ _ 
AtNI 15.00 2.58 2.57" 15.01 2.58 2.58 

NEG 

NEG 

NEG 
( U, 3.90 2.4 I l...li.L ____ -.3 ..... 'lil.._. ___ ~L __ ---2.....I!.L-_._ __ _____ _ __ 
(U) 4.20·' 2.41 1.81 4.20 2.4' 2.41 

A 1U.l._ __3. .. 'lD___2 ... 41 1 • 81 3.90 2 .4 I 2.41 
NEG AtU) 4.20 2.41 1.8) 4.20 2.41 2.4 I 

BOTH OPERANDS WITH XPFN 
_._._ .. _. ____ ._____ tNt 3.90 .....2......~ .. __ ..l..al ____ h.9Jl.... 2.4 L _._2 . ..!i_L ___ _ 

NEG tN) 3.90 2.41 1.81 3.90 2.41 2.41 
AUtl ______ 3..20 2.41 1.81 5.90 2.141 2.14' 

NEG AtNI 3.90 2.14' 1.81 3.90 2.41 2.41 
___ .JJJ.L 3.90 ....2.~_. __ . .L..8..L_ .. __ ..3.~_ .. _ . ..2. .. !il ___ ._.2AL __ ._u 

NEG lUI 3.90 2.41 1.813.90 2.41 2.41 
. __ ...t!A~'.!.l.UL 3.90 2.41 -I....8J ___ -.3 .. .2.0 __ ._..2..1L1 ___ l.JiL __ 

NEG AtU) 3.90 2.41 1.81 3.90 2.14' 2.41 

AC EXPNT N. HEM EXPNT XPFN 
. ________ .J1iL 4.20 ..2...L!l..l.----2.J.O.... __ 1i.21l _____ 2. __ il L. 

NEG INI 4.20 2.41 2.10 4.20 2.41 
AI N' 4. 20 ...2....IU ___ ._.--2....lO' _____ !i~2{L __ ._ ..2. .. !!L 

NEG AINI 4.20 2.41 2.10 4.20 2.41 
lUI 4.202..4l __ 2.10 4.20 2.41 

NEG lUI 4.20 2.41 2.10 4.20 2.41 
At U I ~......2.~ .--.2.....1LL _..2...J.o ____ ._!i..2L ____ 2,...li 1 _ 

NEG AIUI 4.20 2.41 2.10 4.20 2.41 

AC WITH XPFP. MEM WlfH XPFN 

_~_ILL __ 
2.4 I 

__ 2...!!.L. __ 
2.4 I 
2.41 
2.41 

_.2. ... .'tl __ ._ 
2.41 

-------------

(NI 4.20 2.41 2.10 4.20 ~. __ ~2~.~4ul ____________________ _ 
NEG IN) 4.20 2.41 2.10 4.20 2.41 2.41 

___ ._ .. ______ . ______ .... _ ... AtNI 4.20 2.41 __ ~u. ___ '+~~ .. __ . ___ 2.,"~J... .._2.~..li.l. 

NEG AtNI 4.20 2.41 2.10 4.20 2.41 2.41 
lU) 4.20 ...2..41 2.10 .4. .. 2JL.2 .•.. 1!1 .2 •. .It.L 

NEG lUI 4.20 2.41 2.10 4.20 2.41 2.41 
AWl 4.20 2.41 2.10 4.20 2.~_.~ 

NEG AIU) 4.20 2.41 2.10 4.20 2.41 2.41 

--------_ .. __ .. ---.-- ---
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68 

FLOArING pOINJ K OPEgAflOtil. .wUtl._ ..... fORltARUlN<i.Of .. fXTfKNAL AND l~HOX. OPERANDS 

NO INDExING . INDEXING 
. ______ -r--___ --'I"'NuT...,E.",Ru;NA"'l"-"E=X r:ERNAL __ (.::~L ... .1.NUB.N.~LUll..~I'j!!_ J.:::.!H!~ ... 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALIZED I. 
CN' 3.60 2.41 1.61 3 .. 61 2.41 2.41 

NEG (Nt 3.60 2.41 1.81 3.61 2.41 2.41 
AINI 3.60 2.41 1.61 3.61· 2.4 , ~L ______ .. 

NEG ACNI 3.60 2.41 1.81 3.61 2.41 2.41 
,UI 1.60 2.41 1.81 3.bl 2.41 2.41 _______ .. __ . 

. NEG (UI 3.60.. 2.4' 1.81 3.61 2.41 2.41 
AUII .3.60 2.41 1,8. 3.61 2.41 2.41 

NEG '(UI 3.61 2.4' 1.81 3.61 2.~f 2.41 

--::-BO-:TO:-H-o.."p-,e-:-R-:-AN:-O=-S=--W--= • .."T-H-XP.,..,F=-N---------- ----------.-------. 

eN) 3. bO 2." J _ . ..--.1&j .. _. __ ._ .1..6.L__ _2 .. ltL ._ ... _ .. l..o..ti._. 
NEG CN) 3.60 2.41 1.81 3.bl 2.41 2.41 

ACN) 3.60 2.41 1.81 3.bl 2.41 2.41 
NEG MNI 3.60 2.41 'r,81 3 • .0 I 2.41 2.41 

.l!Al- 3.60 2.41 ._ ..... _l .. JlL ____ hQl._ .. __ .. .2. • ..!i.L .... .2... .. _L_ .. 
NEG CUI 3,60 2.41 1,81 3.61 2.41 2.41 

AW) 1.60 2.41 ----1dL __ ~._ ... 2..lfl ... _ .. __ .2dL._. 
NEG ACUI .3.bO 2.41 I.af 3.61 2.41 2.41 

AC fXPNT N. MEM fXPNT XPfN 
~._._. 3.9Q .~L._ ..... nmlL~J. .. ____ l • .9.Q.n 2 .•. !t.L .... 2.dl. .... 

NeG eN) 3.90 2.41 J.81 i.90 2.41 2.41 
__ ALfil_ .. _._.h.iD ___ ~J .. ___ .. h.lll.. ._ .. 3.90 2.'t!. .2.!t t. _ 
NEG AtNI 3.90 2.41 1.81 3.90 2.41 2.41 

WI 3,90 2.41 1.8 t 3. 90 _--'2..,.L-'4 ..... 1L--_~21iL· .L:!t..,'L--____________________ _ 
NEG CU, 3.90 2.1f1 I.SI 3.'10 2.41 2.41 

_AIU.L_ 1.90 2. .... !l..L __ .l§8.1 _ . .1. •. ~ .... _ ... 2..ILL .. _...2...!l..L __ . 
NEG AWl 3.90 2.4' 1.81 3.90 2.4' 2.lft 
~-~-'~-- -.--,------.. ------~-- ... --- ----- --------_._--_._. 

AC WITH XPFP. ~M WITH XPfN 
tNI 1.90 2.41 t.81 3.90 2.1f1 2.lft 

NEG tNt 3.90 2.lft 1.81 3.90 2.4. 2.41 
. __ .. _ .. __ .. (IINI 3.90 ~!iL ~k!H .. __ ~!!.'HL .. 2 • .'t.L ...... 2 •. It.L_. 

NEG 4(HI 1.90 2.41 1.81 3.90 2.4' 2.41 
_._'JH_._h!UL ___ ~J.!iL _.1 .. !ll__3.j!L.. ..... 2 .•. 1+ I ..... 2.4.1 

NEG CUI 3.90 2.4' 1.81 3.90 2.lft 2.41 
AWl 1.90 2.41 1.81 3.90 2.41 _ . .£2'-".-"4C!.1 ____ . ________________ _ 

NEG ACUI 3.90 2.4' l.SI 3.90 2.41 2.4' 

-_ .. __ . ---- ---~~----.----.--.---. 

---- -------- _._-------------



~fLllAHNfi.,QINI.~ KM(; ... OJ:>ERAJ ION. WITH fORWAROING..~Of~t)( TERNAL ANilL",aOll O!!£R.ANOS~ 

NO INDEXING INDEXING 
UilfflNAI,. "~URNAl J-aQX I N 11: I~NA \,. tXT t:~ N 1\1, l-IlQ~ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERANO 

NORMALllEC I • 
. _~~_~_ .. · .. ____ .. _. __ ~ ___ (_N_) ____ ~l __ ____..b.l!.L._ .... l.Jl.L ___ ._,1 ... Q. L ___ l....JU 2.41 

..!.41 
2.41. 
2.41 
2.lft 
2.41 
2.41 

NEG (N) 3.60 2.41 1.81 .1.61 2.41 
MNJ 1~60 .. 2.41 1.61 ~.(> I 2.41 

NEG ACNI 3.60 2.41 1.81 :1.61 2.111 
un 1 •. 9IL 2.411.61 .J.ol 2.41 

NtG CU) 3.60 2.41 1.81 j.6l 2.41 
__ ._ .. _._. ____ . _~~ __ . .._M.\JL ___ .3. 60_.~.___.2.~.li..I_~_._~hJi.f_ .. __ .j. 6L. __ · _ 2..41 

BOTH OPERANDS 

NEG IUUI 3.60 2.41 1.81 3.61 2.41 2.41 

WIIH XPFN 
.... ~LNJ 

NEG (N) 
Al fill 

NEG MN. 
... LlLt. 

NEG IU I 
~AHU 

NEG Atu I 

3 .. ML 2~H I. a ! 3" () ! 2.1j 1 2".~J 
3.60 2.111 I.BI .~.61 2.111 2.41 
1~Q.. ___ 2....41 ___ _____L.~6.L_._. __ hJ! L __ Lrl._1 __ ._k.!il 
3.60 2.111 I.BI 3.61 2.111 2.41 
.1" {> Q. 2 .Ij ! ! .8 I j. {> 1 .2 • .11 ! .. 2 .. !!L 
3.60 2.41 I.BI 3.61 2.41 2.41 
3 ... .QQ~ 2.41 1 • .61. .~.~3.oJ ~ ... .2 • .liL 2.11J 
3.60 2.41 1.81 :1.61 2.41 2.41 

EXPNT N. MEM EXPNf XPFN 
_tt-lJ. ~.2.(L~ _ ~;'>.IjJ .1..!U ~ __ j.~!L ~.2 .... 9.L.~ 2.4\ 

NEG I N I 3.90 2.41 1.81 3.90 2.41 2.41 
~ .iUN! .3 .. 9Q 2.1! I J.tll ... ;\~,w._~ __ 2. ... IiL .. .2.,,-~1~ 

NEG AI N I 3.90 2.41 l.81 3.90 2.41 2.41 
tol 

----,--~---
3.90 .2.41 1.81 3.90 ~.41 2.41 

NEG (U I 3.90 2.41 1.81 3.90 2.4\ 2.41 
__ ... _.lHU) _~ 3. 9.Q ___ ~_.l.lj! 1 .. 6L .~ . .2 .. 9Q_ .l ..... J. . .. .2 .. 9 L 
NEG AWl 3.90 2.4\ 1.81 3.90 2.4\ 2.41 

AC WITH XPFP. MI:M WITH XPfN 
'N I 3.90 2.41 1.8\ 3.90. ~.!_!LL_ 2.41 

NI:G (N' 3.90 2.4\ 1.81 3.90 2.41 2.41 
-. -----,------ .!illil ___2 •. 2..Q... _2 dL_ t&L 1.90. 2.41 .2._.41 

NEG AtN' 3.90 2.41 1.81 3.90 2.4\ 2.41 
....JJJL .. __k2..L._.. 2~4 L !"aL .. LifO ;{.4 I 2.41. 

NEG lUI 3.90 2.4' , .81 3.90 2.41 2.41 
.------------~--. 

AWl 3.90 2 •. 41 ._.hJU_----.-b.<N .. ~.___.l_"_.'!l ___ 2 ...!!J 
NEG AIUI 3.90 2.41 1.81 3.90 2.41 2.41 

---,._- -_ .. - -,-- ~ 
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--------_.". __ .- . 70 

1'!,OAU1Hi_201Nl __ ..!MG_.QP.-f.Rl\ UCL!i'L __ 1i.l.HL ___ .. 1'O!:UtMill.lNG_J1LEXJfRNALAliILJ~QX_OP.fRAl'tlls... __________ _ 

-------------:-NO INOEXJN-G----·----- INOE X-=-I-:c-NG=------------------------
INTERNAL EXTERNAL I-BOX INTERNAL EXrERNAl I-BOX 

------·---------OPERANDOPERANO--ij-piRANDO"iEiANO---OPER-ANDOP~RANO 

._--_ ... _---- -~------ ----
NORMALIZEC I. 

iNI 4.31 2.41 2.21 4.31 2.41 l~ ______________________ _ 
NEG (NI 4.20 2.41 2.10 4.20 2.41 2.41 
__ --'ill'iL ____ Ii. 3 7 --.2~ ___ ~ ______ Ii_"_lt. ____ ~!!.J ________ .l.rll. ___ . __________ . ____ . _________________________ _ 
NEG A(NI 4.20 2.41 2.10 4.20 2.41 2.4, 

_______________________ . _____ .1_lL1_ __ 3.60 2....!ll _______ l'"-.I1L _____ 2.Ltl ___ ~!!.L __ ._2...JLL 
NEG WI 4.20 2.41 2.10 4.20 2.41 2.41 

_________ --:--::-:-....JA~CuUul __ ~3"_'.'-'6~O 2.4 I J. 8 I 3.60 2.4 I 2.4 I 
NEG ACUI 4.20 2.41 2.104.20 2.41 2.41 

--------------------------- --_._- -------- --- --------------. 
BOJH OPERANDS WlTH XPfN 

_____________________________ JJil __ . ______ .hML __ ~L ______ l!tlt_L ______ ~"tl.0. ___ . ____ l......!LL ______ lLI!L ________________ . _______________ . _______ .. __ ._. _____ _ 
NEG (N) 3.60 2.41 1.81 3.61 2.4\ 2.41 

___________ -:-:-::-::--"'-:'A'7i:>-N.L1 __ 3,60 2.4' 1.81 3.61 ..£.41 2.41 
NEGACNI 3.60 2.41 1.81 J.61 2.41 2.4\ 

_______ jj,U __ ~L---~---ldl----.bl&. -'-".li.L __ .~~ __ -----------------
NfG W, 3.60 2.41 1.81 3.61 2.41 2.41 

_________________ ~U I 3. 60 ~!!..L _____ .1~_. ___ J"O'1 __ ~.!lL_ __ 2rl1 _____________ . _______________________________ _ 
NEG ACUI 3.60 2.41 1.8i 3.60 2.41 2.41 . 

AC fXPNT N. HEM EXPNT XPfN 
__ Hi1 ______ ~_"_~ __ £"_ltl ______ hltL_ _..J.".22... ___ ~§llL ___ £.JlL _______ ~ _______________ . ___________ . __ ._ 

NfG INt 3.90 2.41 1.81 1.90 2.~1 2.41 
_______ . _____________ MNL ___ ..3.JjL~ __ 2!t!U_ __ ____l.!!.!H __ .j. 'i2... ___ .2....Ill_. _._._2.!t.ILL _____ . ____ ~ ___________ _ 

NEG ACNI 1.90 2.41 1.81 3.90 2.41 2.41 (u' 3.90 2.41 I. 81 .~j~.'-::9-"0'---_ _'2"_'.L:!4<_:1'------'2':__'-• ..,4<_:1'----------------------
NfG lUI 1.90 2.41 1.81 1.90 2.41 2.41 

_~. ____ AH!1 __ ~.h'!!L________2_"_!!.L ___ hJl.L ____ iJ!L. ____ LllL. ___ ~!!.L. ________ ~ __________________ . ________ . 
NEG ACUI 3.90 2.41 J.81 3.90 2.41 2.41 

-_ .. _----- -------_._-----_._--------- -~---. "._-. 

AC WITH XPfP. HEM WITH XPfN 
(NI 3.90 2.41 1.81 3.90 __ ~2~.~4il~-~2~.~4~1-------------

NEG (Nt 3.90 2.41 1.81 3.90 2.41 2.4' 
_____ Af N_I _---.-L.~Q.. ____ . __ , ,..I!.L __ ._ .. _LJU _____ ._J ... 9.!L_ .. _ .... hlU ______ l..!lL ____________________ ---- ____ ~_ .. _ 

NEG AtNI 3.90 2.41 1.81 3~90 2.41 2.41 
______________ .JJ.!L ___ 2 .... «liL ___ .. 2. !tL ____ ._. j,.8.L ______ .1,.!I.lL ____ .2,.-'i L __ --.2,.-'iL_ _ ______________ . _____ ~ ______________________ _ 

NEG lUI 3.90 2.41 1.81 3.90 2.41 2.41 
A(UI 3.90 2.41 1~81 3.90 2.41 2.41 

N,fG ACU.1 3.90 2.41 1.81 3.90 2.41 2.41 

... ---~~.------------.-.--~.-~.--.--.. -.---.------ .. 

. ------~----.--. ---"-- ----,,"-" 

.-----~---------------------------------.------
- .. _._------- ._._. --



------.-------- ------_. ------ -_._._-- -------_.-

________ -LE.L.LOLLA,.-LfIuN,..G~PQ..UIIL..D.:t:.MG.-IlI!£&llJj)N .. ---..wUH ____ fORWARD ING -Of Ex lERlIIAl-_ AND - l,..BOX OPERANDS 

NO INDEX ING INDEXING 
I1ilfJ!NALE!ltERIIIAL.._.l-:-.BQX __ IN.IE!m_AL EX IE LUt~L._.l~ 6011. __ .. _._ 

OPERAND OPERAND OPERANO OPERAND OPERAND OPERAND 

NORMALIZED I. 
OH ___ 1t.1I] 2.56 2.57 1f.43 2.56 2.56 

Nf:G 'Nt 15.01 6.90 6.90 15.00 6.90 6.90 
_____________ A ... '...,NLI'-_ !L.lll..-. ___ 2 .... 5.8 __ --2 • .5.I. ___ ._ . .!l • .!iL-..2...._511 ______ 2...5.IL_ 

NEG A'NI 15.00 6.90 6.90 15.01 6.90 6.90 
______ -+--______ J.C..!.lU"LI__ 3. 90 2....!LL __ ._L..aL---.3."-9_{L. _____ ~.2...Jt..L... ____ .2. • .!i L_ 

NEG lUI 3.90 2.4 I 2.40 3.90 2.41 2.4 I 
AlUI __ l .. 90 2.41 1.81 3.90 2.1f1 2.41 

NEG AWl 3.90 2.41 2.40 3.90 2.4 I 2.4 I 
.----------~~--.~---

80lH OPERANDS WITH XPfN 
____ .___ (NI ____ .L~_. ___ .2 ... _4.L _____ 1.8L ______ l ... 9CL ___ .2 .... 91 ____ 2.ItL 

NEG INI 3.90 2.41 1.61 3.90 2.41 2.41 
A.l.I'tL ______ l..'1_0__ 2.41 1.81 3.90 2.4 I 2.41 

NEG AtNI 3.90 2.41 1.81 3.90 2.41 2.41 
_____ ---'l..!.lUlJ.._ _~~ ___ 2..4..1.. __ ._1 .. 8.1 .. __ . _____ .3. .. '1-'1. ______ 2I.!iJ __ 2._41.._. 

NEG CUI 3.90 2.41 1.81 3.90 2.41 2.41 
. ______ MU. . __ ...3.....9JL ____ 2 __ 4L ____ L..8 .. L_. ___ .3 .. '2.0...._ .. _ ._--2. • .9.1_ _ __2 ... ,*1 __ _ --_._----_ .. _-_._- .. _ .. --_.- _ ... _--

NEG AWl 3.90 2.4 I 1.8J 3.90 2.41 2.4 I 

At EXPNl N. MEM EXPNr XPfN 
____ c-=_JC-"'NLL' _____ L.2!l __ . ____ 2 .. .!lL _ _2.._lo. _________ 4.2.11 . __ 2 __ If L _ 2 ..• .!i.L ________ . __________ _ 

NEG 'N' 4.20 2.41 2.10 4.20 2.4' 2.41 
_________ ACNL ___ ...JL. . .2.(L ____ 2 .•. .I!.L _u2_d.ll _4 .. 20 ________ 2..._4..1 ___ L.!LI ... _____________ _ 

NEG AINI 4.20 2.41 2.10 4.20 2.41 2.41 
CUI 4.20 2.41 2.10 4.20 2.41 2.41 

NEG tv) 4.20 2.41 .2.10 4.20 2.41 2.41 
______ ---'A'-I(u,U'--" __ -----=4...,. • .20. ____ blf.l __ ._2.. . .10._. _____ .-' .... 20. ... ______ .2. .. /j_L ___ .2...!!J. ... ______________ ... ___ un_ ..... ___ u ___ _ 

NEG ACUI 4.20 2.41 2.10 4.20 2.41 2.41 

At WI rH XPfP. MEM WITH XPfN 
'-Nt . 'l.20 2.41 2.10 4.20 2.41 2.41 

NEG IN) 4.20 2.41 2.10 4.20 2.41 
At N) 4.2'O ___ ~.ItI_ _..2.~.lO"". __ . __ .. __ 1!~2g _ __ £...!!_L._ ... ___ _ 

NEG ACNI 4.20 2.41 2.10 4.20 2.41 
. _______ .....!I~UL!IL__ __ ~4. 20 __ 2.. ~J . _ £~J 0_ ___~. ~!L .. 

2.41 
2~'iL_ 
2.41 
.l._If_t 
2.41 
2.4J 
2.41 

.~.....!! 
NEG CUt 4.20 2.41 2.10 4.20 2.41 

AtUI 4.20. 2.41 2.10 4.20 2.41 
NEG ACU) 4.20 2.41 2.10 4.20 2.41 

- -,--_._---------- ---"._-" .. _ .. - _ .. __ .. _---_._._--. 

---------"---------------_. 
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ElOAIlNGP~~_3lf'HAI~Gtt._Wllll~ORWARD1NG Qf EXTERNAL AND I-BOX OPERANDS 

NO INDEXING INDEXING 
INTERNAL EXrERNAl I-BOX INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

,NORMALIZED I. 
CNI 1.61 4.80 7.25 3.61 4.80 7.55 

NEG (N' 3;'61 4.80 7.25 3.60 4.80 7.55 
ACNt 1.61 4.80 1.25 3.61 4.80 7.55 

NEG AtNI 3.61 4.80 1.25 3.60 4.80 1.55 
lUL~ __ ~~L_ .--'l~80.__ 7.2.L __ .. 3.61 4.80 7.55 

NEG lUI 1.61, 4.80 7.25 3.60 4.80 1.55 
ACUt 3.61 .4.801.25 3.61 4.60 7~55 

NEG AWl 3.61 4.80 1.25 3.61 4.80 7.55 

BorH OPERANDS WITH XPfN 

At EXPHT N. 

AC WITH XPFP. 

'; 

" 
. -------_." 

(Ht 3.61, 4.80 1.25 3.61 4.80 1.55 
NEG CH. 3.61 4.80 1.25 3.60 4.80 1.55 

AUtl. ___ ~0. ___ ~~Ju.80__1.~ 3.60 4.80 1.55 
HEG ACNI 3.61 4.60 7.25 3.60 4.80 1.55 

CUt 3.60.4,,80 1.25 3.60 4.80 7.55 
NEG lUI 3.~1 4.80 1.25 3.61 4.80 1.55 

ACUt 3.61 ~.80 1.25 3.61 4.80 1.~5 
NEG AIUI 3.61 4.80 7.25 3.60 4.80 1.55 

MEM EXPNT 

NEG 

NEG 

NEG 

NEG 

XPfN 
CNI 3.61 4.80 1.25. 3."60 4.BO 7.55 
'NI 3.61 4.80 1.25 3.60 4.80 1.55 

AlHt 3.61 4.80 1.25 3.60 4.80 1.55 
ACtIlI 3.60· 4.60 1.25 3.60 4.80 1.55 

CU, 3.61 4.80 1.25 3.60 4.80 1.S5 
CUt 3.60 4.60 1.25 3.60 4.80 1.55 

ACUI 3.61 4.80 1.25 ~,bO 4.~ ~1~.~5~5 _______________________________ _ 
ACUI ~.61 4.80 1.25 . 3.60 4.80 1.55 

HEM WITH XPfN 
HU 3.61 ----'L..8{L~_..l.25 3.61 __ u 4.80 1.55 

NEG CNI 3.61 4.80 1.25 ,.61 4.80 1.55 
AtNI .3.61 _li ... 80 7.2!i 3.61 4.80 1.55 

NEG AtNI 3.61 4.80 7.25 3.60 4.80 1.55 
ULL 3.6 J 4.80 1.2 S 3.60 4. 80 _--,l':-'.L.~,-",5,--_______ -,--___________ ~ 

NEG CUI 3.61 4.80 1.25 ].61 1i.80 1.55 
AWl 3.61 4.80 1.25 3.60 1i.80 1.55 

NEG AlUI 3.61 4.80 1.25 3.60 4.80 1.55 



.~f1.MIJN~J'DJ!II-L ~LOa£ERAJION.... wnH FOIlWllRDINGnf EXTERNAL. AND I-I:lO.cOPERANDS 

NO INDEXING INDEXING 
_.~.lNJJ;RNlIltXJtHNA!. .i-BOX .... IN HRNi\l J'XTI;HNAl I-B.Q)( 

OPH.AND 

NOttMAlIlEO I. 
IN) 

---------·------~N~E~G~~(·NI 

~.lIJ1tL~ 
NEG All'll 

OPERAND OPERAND OPERAND OPEIlANO OPEN AND 

. __ 9.00 . ___ ..!Q".lliL. __ !.3.2'L. __ . __ 'l ... illL .... ..1Q .. JtiL_.-1.J.~ ____ . 
9.00 10.80 13.29 ~.OO 10.80 15.60 

~'l.QO IO.fHl.J3.22 9.00 IO.tiO 13.60 
9.00 10.80 13.30 9.00 10.80 13.60 
8 .•.. 40 .. 2. .. 00. ... 1.2.01/ ti.I!O 9.60 ll.J9 

NEG lUI 8.lfO 9.60 12.09 8.40 9.60 I;!.H 

--- .--~ ... -----...... ---~ 

_______ .1W.il ____ Jh..lilL 9 • "0 l.2...Q'L. .. ~_. __ ... Jl .•.. !lQ ___ ..... ...9...1!lL......._l2...3.'L __ .. __ .... ~ __ ~. ___ ._. 
NEG AIUI 8.40 9.60 12.09 !:l.40 9.60 12.39 

BorH OPERANDS W llH XP·fN 
_._ ... tNJ. .. B.4.o. 'L.6Q 12.02 B .. 4 o. 9.60. 12.39 
NEG 11'11 8.40 9.60 12.09 8.40 9.60 12.39 
._.....iU.NL-__ lh...~._.2....1lQ __ l.L. .. !l2.~_ .... fl..1io... .. 2.~o. __ 12 .. ..i2.._~_. _____ ._~ ____ .. ~._ .. ____ .~ .. _____ .~~~._.~_ .. 

AC EXPNJ N. 

NEG All'll 8.40 9.60 1;!.09 B.40 
._.~.UJ1_ 8 .. ItO 9.60 12.09 ii.ItO 

NEG lUI 8.40 9.60 12.09 8.40 
Ul .... ~ti.liQ. 2.00... J 2.112. 8.40 .. 

NEG AIUI 8.40 9.60 12.09 8.40 

MEM EXPNf XPfN 

9.60 12.39 
9.bO .12.39 
9.60 12.39 
'i.6012.39 
9.60 12.59 

JNL~ 
NEG I N I 

2 .. 002. .. 60.J 2.0'1 9. OJ) . 9. 60j 2.12 

...... _AlNl .. 
NEG All'll 

9.00 9.60 12.09 9.00 9.60 1;!.3~ 

..2 .• 00. .9.60 12.09. 9.00 'l.bO 12 • .32 
9.00 9.60 12.09 9.00 ~.60 12.39 

I U I .a..J!.Q ___ .. _'hML __ ...l2..Q2.___ .. lh.!!.!L .~ ..... _ .. ~'! .. ML_._~ll.._~ ___ . ___ ... __ . __ ... _. __ ._ .. _ ... __ . ___ _ 
NEG (U t 

AtllL._ .. 
NEG AIU I 

At WIIH XPfP. MEM WITH XPFN 

8.40 9.60 12.09 0.40 9.60 12.39 
1l ... .I!!l2.6Q 12 .. Q'L 8.IiQ~2.60 12 ... i9 
8.40 9.60 12.09 8.40 9.60 12.39 

___ . ___ . ___ . _____ . __ ._.~L __ . _ __.J!..Ji!L. __ ~ __ 1_2~J!'L __ ._ .. Jlrl!L ..... ~ ._'L~~Q. .~ .. __ .. J.2..!.l(L_. ____________ . ___ . ____ .. ~ ... _ .. _ 
NEG IN) 8.40 9.60 12.09 8.40 9.60 12.39 

MNL _6 .. IfQ 9.gQ!2.Q9 8.4.0 9.QQ. 12.39 
NEG All'll 8.40 9.60 12.09 8.40 9.60 12.39 

JJJL 6.~Q9~QQ!~.Q9 8.~Q 9.60 !~.j'l 
NEG lUI 8.40 9.60 12.09 8.40 9.60 12.j9 

_________________ Al!!.L ___ -.Jh!!!L._.--J. 60 __ ....lb~~ . 8_'L~Q.. .~ .. . ~'t.~6 0_ .. _12. U _____ . ____ .. ___ ._. ___ .. 
NEG ACUI 8.40 9.60 12.09 8.40 9.60 12.39 
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____________ ~_~ _____ llMJING POI1H SRO OPERAftON." ~ fORWAROllliL DE EXTERNAL AND I-BOX OPERANDS 

NORMALllED I. 

NO INDEXING INDEXING 
INTERNAL EXTERNAl~OX INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

'Nt 3.61 5.10 7.86 3.bO 5.10 8.16 
NEG HH 3.60 5.10 1.86 3.bO 5.10 8.16 

~ 

AIN) 3.bl 5.10 7.86 __ ~3~.~b~I ____ ~S~.~1~0~ __ ~B~.~1~6~ ___________________________ ___ 
NEG ACHI 3.61 5.10 7.86 3.60 5.10 8.16 

iIJ..L 3.6 1 5. I "------L~ 3.61 5. 10 _--"8ClL.-"-'16"'--_________________________ _ 
NEG WI 3.bl 5.10 1.86 3.41 5.10 B.16 

AC U I ___ 3~6L __ ~JIl _____ L.JllL ___ ~1 .. ~~~Hl ___~'"_lb 
NEG AWl 3.61 5.10 7.86 3.61· 5.10 B.I6 

-.-.-.---.~----------~--~---.-----------------------------

80f~ OPE~ANDS WlfH XPfN 
J..H.L 3.61 __ hIO 7.86 _3.60 5. UL. ___ ..... B...., ...... 1 .... 6 ____ _ 

NEG INI 3.b I 5.10 1.86 3.bl 5.10 B.16 
AfNI 3.60 5.10 '~8b i.60 5.10 8.16 

N€G AIH' 3.bl 5.10 1.86 3.61 5.10 B.16 
COL-- 1. b I 5. 10 1.86 3.61 5. 1_-"<0 ____ ->8 ..... '-11 .... 6 ____________________ ......-, ____ _ 

NEG CUI 3.bl 5.10 ·1.8b 3.61 5.10 8.16 

74 

_--"A"-'-,,,U.L- 3.60 S.IL.... 1.86 3.60 5.10 8.'6 . _____ _ 
NEG AWl 3.61 5.10 7.86 3.61 5.10 8.16 

At EXPHf N. HEM eXPNT XPfN 
, N I 3.6 I . 5. 10 7.86 3.6 I 5. 10 --->8 .... '-" .... b __________________________ . 

NEG (NI 3.615.10 7.86 1.60 5.10 8.16 
___ .. _._~ ______ . __ ~ ___ ~11L-___ .l~ __ 5 • .liL ___ 7 ~ 86 3.6 I 5. 10 8.16 

NEG ACNJ 3.61 5.10 7.86 3.61 5.10 8.'6 
CUI 3.61 5.10 7.86 3.61 5.10 8.16 

NEG CUt 1.61 5.10 7.86 3.60 5.10 8.16 
. ______________ ~~_I\.tY1 3.6 I ....h.~1 0~---_=7~. 8~6~--~3~. 6"'7' --'-___ -:'!5~._!_' 0~--~8'-"._!_'-"-6--------------------------

NEG AtUI 3.60 5.10 7.86 3.60 5.10 8.16 

AC WlfH XPfP. HEM WITH XPfN 
(NI 

NeG eNI 
__ .-Al~ 

NEG ACNI 
___________ . _______ ....1.Yl. 

NEG lUI 
AWl 

NEG Aeul 

3.61 5.10 1.86 3.60 5.10 8.16 
3.bl 5.10 7.86 3.bl !).to 8. It. 
3.61 5.10 1.86 3.61 5.10 6.16 
1.61 5.10 1.86 3.6' ).10 8.16 
3.bl 5.JO 1.86 1~.,,-6-,-I ____ -:'!5~._!_'''-0---_''8'-''._!_'-''-6----------. 
1.6' 5.10 1.86 ~.61 5.10 8.16 
3.bl 5.10 1.86 3.61 5.10 8.16 
1.61 5.10 7.86 3.6' S.IO 8.16 

------------ ----

--_._-----_._-------------------------------------------------



FLOAflNG pOlNL_SJH OPfltAlION. WI TH FORwARDING OF ExrERNAl AND I-BOX OPERANDS 

NO INDEXING 
INTERNA~ fXTEKNAL I-BOX 
OPERAND OPERAND OPt RAND 

NORMALIZED I. 

INDExING 
INTERNAL EXTEKNAL I-MOX 
OPERAND OPEKAND OP~KAND 

___ .. _____ .. __ IN.L _____ 34·11! __ ....l.9..,QL ~ 9 • ;;'JL_. _~ 11.8 L. lhQL _~'J!>11 _ 
NfG INI 34.81 36.01 39.28 _~II • il • 36. 01 3'I.~B 

AINI j4·JlI .36.01 59.28 _14. HI .'i6. 01 3'1.,)H 
~jEG AlNI 34.81 36.01 39.28 34. HI 30.01 ~'1.,)8 

! ill _~4 .. BL jl>.OI 59.28 ~ll. U 1 j6.01 _~ fl. ')8 
NEG (U I 54.81 36.01 _~9.28 34. tl I j6.01 VI. :'8 

_______ . ___ . ____ . __ . ___ .. __ . __ ~!l 1 __ . ____ . __ .511. flJ ___ .l.Q.· 0 1 Xl.2e l'!. • .i:l L _.J"!QL~(I. ').\l 
NEG AlU) 14.Hl 36.0J 39.28 34.81 36.01 1'1.')8 

BOTII OPEI{ANOS WITH XPFN 
Ii'll 

NEG INI 
__ . __ . ____ .. __ . _____ .. _. __ .M Nt __ 

NEG liN) 
LI) I 

NEG I U) 
A Ili) 

NEG AIUI 
~-'---------.------------~~,- ~ ._-------,._--_.-

AC EXPNT N. MEM EXPNT XPFN 

AC wi Hi XPFP. MEM 

I N I 
NEG (N) 

AINI 
NEG ,\lNI 

JJJI 
Nt:G ( LJ I 

AIUI 
Nt:G IIlUI 

wi fH XPFIIl 
JNL 

NI::G INI 
AI N I 

NEG AINI 
I U) 

NEG lUI 
. .. AI!,! I 
NfG AWl 

511.81 59.QI 19.28 14. iJ I ~6. Q 1 
14.81 36.01 j9.28 3 11.81 36.01 

_34 .. .!U ___ 36 .• JU. ______ 1'i· 28 .. ___ j_lI .. _(1 L._. i" •. OI 
14.81 36.01 39.28 34.81 36.01 
jlf .B! -- jQ.PI 39.28 34.81 3{,.01 
_34.81 36.01 H.28 34.8\ j6. 01 
34.8 ! H>.QJ _19.28 31j. (j ! lb.QI 
34.81 36.01 19.28 34.U I 36.01 

------, -----~--.-----~--.-.. --

54. tll 36. Q I }'1. ~tl 34. U ! Jl!. Q I 
j4.8 I 36.01 39.28 34.81 36.0 I 
.54.81 ~b.Q! 39 • .2a 31J. III 36.Q I 
34. U I 36.01 39.28 311. til 36.01 
H~l__ .. JQ_&L_... 39 ~ 28 __ .. }II_'_~ __ L ___ 2~ QJ 
34.8136.01 H.28 311.81 
34.81 39.QI 39.2 a 311.81 
34.01 36.01 59.28 _34.81 

. til.!. tJ..L.lQ..J! L_ . ..i.'t. 28 31f.dH 
i4.81 36.01 39.28 34.81 
34.81 36.QI 39~28 34.81 
111.81 36.01 19.28 34.81 
j4.UI 36.QI 39.28 34.81 
34.81 36.01 59.28 34.81 

_"31j.JH_._3.Q ... QJ .. __ 3't-,,~!L _.llf..tl. L . 
34.81 j6.01 i9.28 34.81 

36.01 
36.01 
.i6.01 

3Q.Ql 
36.01 
36.ll' 
36.01 
36.01 
36.0 I 
l.Q.QJ 
36.01 

.1'I.:'iJ 
39.58 

__J'J_ ... .'!!t. 
H. S8 
3'1 • .,,6 
3'1.S8 
H.)8 
39.58 

1~.58 
59.')8 
~'I.)i,l 
H.58 
~_'? -".~a. 
5'1.58 
3'1.~H 
1'1.')8 

j't.')Jl 
39.58 
19.58 
j'l.58 
5'I.~8 
3'1.58 

i't.,2e.._. 
3'1.58 

-------.----.. ~------.------.-.---- . - -" ----"-"._-_._- --
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____________ f!.QHING _eQINr_~ ___ ~~AUQJt ____ WJIH _ _EQRriMWINGOL E.lifl'R NALJ~NO..J-UOX OPf\{ANDS_ 

NO INDEXING ------"IN"tlExIN-G----
INrERNAl EXTERNAL I-BOX INTERNAL EXTERNAL I-BOX 

--------------·---OPEH.-ANO--OPERANO---OPERAND ··-OPERANO-- OPEKAN[j-- OPE·RAND 

-------r:iORM-ACliEci-I~------- ------------
_________ --:-=-::_...o.'-':-'N.!..' ___ 4.80 2.70 2.l0 4.BO 2.70 2.10 

NEG I N I 4.80 2. 7 I - 2. 70 ---4-:-80-- --2-:T[----2. 70-----------
_____ . __________ . ________ MNL ____ 4.80 2. (I __ 2~l.Q _______ ~~~Q_. ___ ~~L! _ 2.1Q .. 

NEG AIN' 4.80 2.11 2.10 4.80 2.11 2.70 
lUI 4.80 2.70 2.70 4.80 2.70 2.70 

--·--·----------------------NEG--IU1------~80~-----2-:Ti . 2~10- -4:00 . ---2:-1'--- - 2:,0 -
AIU) 4.80 2.10 2.70 4.80 2.70 2.70 

---- NEG AIUI 4.80 2.11 2.10 4.80-2.71 2.10 

80TH OPERANDS WITH XPFN 
__ . ____ . ____ .. ________ . ____ .--iNI. __ . ___ 4~80 __ .2~LL ___ l~l!LIt.JHL _.l._o.U_ __ .. 2~ Ht 

2.70 
2.LQ 
2.70 
2.1J) _ 
2.l0 
~~lQ 
2.70 

NEG INI 4.80 2.10 2.10 4.80 2.11 
__ -AL~.L 4.80 ----1.J_I_ 2.70 4.80 _ 2.7 I 

NEG AIN) 4.80 2.10 2.70 4.80 2.11 
___________________ !!)J _________ J!~ 80 _________ 2~U_ ... ___ 2_~l!L. __ . __ ._~8j).2.LL 

AC [xPN r N. 

NEG lUI 4.80 2.71 2.70 4.80 2.71 
__ MU , ____ I!..,JHl _____ 2_~ 7.9.____ 2.....104 .. 80 _2_~LL 

NEG AIU) 4.80 2.(1 2.70 4.80 2.71 

MEM EXPNT XPFN 
_UP __ l+~J}Q __ 2 .. r I ._2 .. 19_ 

NEG IN) 4.80 2.11 2.10 
AINt _4 •. !HL__ 2.f! 2.}Q 

NEG AIN) 4.80 2./0 2.10 
____ _U,t_l ____ ~....1liL ___ .1 ___ .LL ___ . ..2. • .1 !L_ 

NEG lUI 11.80 2.rl 2.70 
A! lH_ 4 • .80 2.71 _. 2.70 

NEG AIUI 4.80 2.10 2.10 

_4 .. 6.0 
4.80 
4.1,H) 
4.tlO 

_lullQ 
4.80 
'I .. B.O. 
4.80 

".J.l. l~70 
2.71 2.70 
2.7t L~7Q 
2.71 2.10 
2, .. LL ______ .2. ... JJL __ _ 
2.71 2.70 
2. 11 _2,~ 10 
2.71 2.70 

A(' W [TH XPFf'. MEM W If H Xf'FN 
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------------

----------------_._-

_____ . __ . __ . _________ . __ . __ ._!JiL ____ 4~J!JL._. __ 2.LL ____ 2. 7.!L ___ . __ h!tQ_.. _2~LL ____ .2.-,-1JL__ ______________ __. _____________ _ 
NEG HI) 4.80 2.71 2.70 4.80 2.71 2.70 

AINL. . ... 4 .. 80 ? (!2~IQ q • .flO _2.n 2 .. 10 
NEG AINI 4.80 2.71 2.10 4.80 2.71 2.70 

l\H .. 'I."fHL .. 1.lQ2.JfJ4.80 2.70 2 . .70 
NeG lUI 4.80 2./1 2.70 II.IW 2.71 2.70 

_____ . __________ . ___ A lU I _____ ~~ .. _ .. ~ 10 ___ ..l....L!L. .. "~lHL_ ___L .. L!L. ___ ------'-•. J'!L ____ . 
NEG AWl 4.80 2.11 2.70 4.130 2.71 2.70 



El...Q.AIll\lG!:,UUHDJl: OPERJH IDN.WlJH 

NO. INUEXING 
INfE.BN_M" t'XJfBNAl I:-6Q1( 

o.PERAND OPERAND OPERAND 

NORMAL IL U; I. 

EORwARDI.NG Of EXTERNAL ANU I~UOX-OI'ERANDS 

INDE X I NG 
I.NHRNAk _EXHRNAl l-tiQI( 
OPERAND OPERAND OPERAND 

____________________ _ ____ '1iJ ___ ~!L ___ ~ ___ ~ _____ S.HL 3.00 3,0.0 
NEG INI 5.70 3.00 3.00 5.70 3.00 3.0.0 

__ AH41 _!l .. .lO 3.00. 3.00 _ 5 .. (O _1.0_0 3 ... 00 
NEG AINI 5.10 3.00 3.00 5.10 3.00 3.0.0 

____ HU ____ 5.JJl ____ 1.00 1._00 5.10 ___ 1.00 1.00 
NEG lUI 5.10 3.00 3.00 5.10 3.00 3.00 

_ _ ___ -M!!l ___________ -.-2.Ll!l ____ ------L.!l1l ____ .J..Jl!l. ___ hl!l. ___ -----L_O!l. ________ ---.3..JlJl _____________________________________________ _ 
NEG AeUI 5.10. 3.00. 3.0.0 5.10 3.00 3.00 

BDnt OPERAt~L;~ WITH XPfN 
!N! 5 .. W 

NEG INI 5.10. 
.AJlH _________ ~__*_J!L 

NEG AINI 5.10 
___ LUI _2." I D 

NEG lUI 5.10 
__ AHH _.5. 10. __ 

NEG AIUI 5.10. 

At EXPNT N. MEM EXPNT XPfN 
HH ___ 5.10 

NEG INI 5.10 
___ AU'H_ 5.10. 

NEG A{NI 5.10 
____________ ilU 5.10._ 

NEG IU) 5.10 
_AtUL __ 5.10 

NEG AIUI 5.\0. 

At WI rH XPFP. MEM W HH XPFN 

l.OO 5~_.I0 3 .. 00 1...00_ 
3.00 5.10. 3.00 3.00 

_hOD 
3.0.0 
hilll 
3.0.0. 
3 .. 1l0_ 
j.GD 

__ .-.3_~-.---!iJL.lO __ J..JlD ______ .i.illl _________________________________________ _ 

1 .. 00 ______ _ 
3.0.0. 

_LJHL 
3.0.0 

_L.oO 
3.0.0. 
3.0.0 
1.00 

. _1.0!l. 
3.00 

3.0.0. 5.10 3.00 3.00 
1.DQ_ _ !i.1D____l.00 1.00 
3.0.0 5.10. 3.00 1.00 
3.00.. 5 .. 10_ __.3 .. UO 3.00 
3.00. 5.10 3.0.0 3.00 

.3.D.Q _.2 ____ IU .. 1.00 _ 3.00 
3.00 5.10 3.0.0. 3.0.0 

.3 .. 00 ... 5" 10. 1.003.00 
3.00 5.\0 3.00 3.00 
i. DO. 5. HL __ .LJllL ___ -----.3..JllL _______________________ _ 
1.00. 5.10. 3.0.0 3.00. 
'\.00 5.10 3.00 1.00 
3.00. 5.10. 3.0.0 3.0.0 

------------ ------- ____ --'-Ill.N_1 ~ ___ ~ 3.00 5.1!L ____ J..JlJL~&!L __________________________________________ _ 
NEG INI 5.10. 3.0.0. 3.0.0 5.10 3.00. 3.0.0. 

AHH 5 • .10 ltO.O ______ Jt005t to _l~O_O _ _1.00 
NEG AINI 5.10. 3.0.0. 3.00 5.10. 3.00 3.00. 

_!Ill _ 2~LQ ___ J~Q.QJ~Q.O_5.10 1.gO 1_.00 
NEG lUI 5.10 3.00. 3.00. 5.10 3.00 3.00 

AIUI 5.10. 3.00. 3.0.0. 5.10. 3.0.0 3.0.0 - -NEG -A,"lJI--~O--- 3.00 3.00 5. 10-----"3:00--"3.0.0----------- ------------------------ ------------
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HOAJlNG POJNT _ Oef'RAIION~.IiIIH fORWARDING OF UTEl{lIIAL AN!,) 1-1.1011 OPERA.NOS 

NORMALIZE!; I. 

NO INDfXING 
l~r~RN~~ ExrERN~~ I-BOX 
OPlKAND OPERAND OPERAND 

INOt XI NG 
INrE~Ni\L tXftR~AL i--BOX 
OPtRAND OPERAND OPERAND 

IN) 9.bO 1.~0 1.50 '1.bO 1.':>0 l.SO ------.--------------.---- NE-C,--- -'Nl-----. "9 -:-60--------1:-50- ----7-:-50-------9. 6 U ----,-:50 --- ---7: so 
ALfIlL~.~Q l.'JQJ.!.~Q 9.9.0 J .• .5..Q 1.~Q 

NEG AIN) 9.60 l.50 1.50 9.6U 1.50 1.50 
IV! J,.(JQ _l .. ?Q l~?Q 9.Q!L 7.~Q_ !.5Q 

NEG lUI 9.bO 1.'>0 1.50 9.60 1.50 7.50 
AlUl 9.60 1.50 1.50 9.60 1.S0 1.50 ------------------ NEG-AI-U'--~o----7':so---7:50-------~60-----_,_.50-----':50----·-----··--------··-···--··------·- .. -------· 

BorH OPERANDS WITH XPFN 
I.N! .. .'i .. QJL ... __ l~~Q_ Jt~O _. Y.9!.LI.51j 1§:iO 

NEG ItO 9.60 I.S0 1.50 '1.60 1.SO 7.50 
_______ . ______ ~LI'il 'I. bO_..L..~_. __ .J_'_2Q. ____ .. _'1~.!L_ __ .l~ __ . ___ ~~~'O' 

AC EXPNT N. 
. _._- - ._-

NEG AINI 
!I)! -

. NEG lUI 
.. AIUI _ 

NEG "u I 

MEM EXPNf XPfN 

9.60 1.50 1.50 9.60 7.50 1.50 
'Z_ •. QQ. 1 .. 5Q 1.~JL 9 • .6.0_ l .. 5.0 ._l. ~O_ 
9.60 1.':>0 J.50 9.60 1.50 1.50 
2 .... 60. 1.20 I.!&. 9.QQ_l ... ~O . .I.!i'O 
9.60 1.'>0 1.50 9.60 1.50 '.50 

- .! f\ll ____ 'Z.QQ __ 1.5Q .... I. 50 ____ 9.Q.Q 7.5Q .I.~Q 
NEG «N I 9.60 1.50 1.S0 9.bO 1.50 1.50 

__ !II fl!J 't,,6Q 1.~O 1.5Q 9.bO ] .50 _ l.~~O 
NEG ACNI 9.60 7.50 7.50 9.60 1.50 1.50 

!1!L __ .. _.~....P.JL ____ .h.5..Q ___ . __ l ... ~ _____ 'L..Q!L ____ I • SO ______ 1.50 ____ 
NeG WI 9.60 1.50 7.50 9.60 1.50 1.50 

Al !!! 9.M .l.50 1 .• 5Q. 9.60_ ... ..f •. 50 . ... 1.!) {) 
NEG AIUI 9.60 I.S0 T.50 9.60 7.50 7.S0 

AC wI fH XPFP. MEM WI fH XPFN 
_~ L _____ .9 . ...Q~L._._J.·}J) ... _._. __ l .... '!lL __ ....hQQ.... __ ...1.....2~_ 1.50 ____________ _ 

NEG INI '1.60 1.50 1.50 9.bO 1.50 7.50 
AI 1':1.1 9.60. (.'>Q 1.S.0 9.6.0. I.SO. '~5Q 

NEG AINI 9.60 1.50 7.50 9.60 1.50 1.50 
_ .IV.1 . 'l.Q~!' 1.,>Ol.50 9.60 1..50 7.50 
NEG lUI 9.60 1.50 1.50 9.60 1.50 7.50 

_."----- --_._- ... " -- ----

__________ L ________ • ________ .Ai V L _ .... __ 'L....Q.o ____ l.L~JL ___ ..J .• 50 _____ ... '1", 60 __ .. _ .. _ .. L.2Q... ____ .L..20 _____ . ________ . ______ . __ 
NEG AJUt 9.bO 1.50 1.50 9.bO 1.50 7.50 

. ------.. ---- .- ----r--"'--- -----. ---.. --------.. ------ -----.-----.--.-.. 

-------- ... ------~-



___ ..... __ .....• ____ ... fLOAllN.G .. P.OINL ..... DJ ..... OPERAI ION. WI JH. FORWAI!.OING Of EXrERNAl.. .AND.(.,.,U01. OPERANDS. 

NO INDEXING INDEXING 
lNJERNALEX J ERNAl. 1.-60)( 1 Nll;lI,NAl EX rlRNAll-.B.OX ....... _ ........ _. 

OPERAND OPERAND OPERAND OPE~AND OPERAND OPERAND 

NORMALIZE D I. 
_____________ luN~IL_ 4.82 .2---tLL. __ 'l... . .b.D-_-.!i..82 9.6 \ 

NEG (NI 4.82 9.61 9.00 4.82 9.61 
____ . ___ .... ____ ...... _ ... _ ... A1NL. . ... 9 .... 82 ....... 9.bl. 9.bO.. . !i. 82.. .-.-9. .. bl .. 

NEG ACNI 4.82 9.61 9.60 4.62 9.61 

9.60 
9.60 

. __ .2..6.1l... ... _ .. _~. 
9.bO 

...... __ . __ ._ ....... _.JU1 ....... __ 1l ... 82 ._ .. .9.b L 9.bU !i.82 _ .~.b I ..... _ !I.bL._ . . _ .... __ . __ .. _ ... __ .......... . 
NEG lUI 4.82·· 9.6\ 9.60 4.82 9.61 9.60 

_________________ ~A~'uU~IL----~4~.~8~2---~9~.u6ulL__ .~~~ 9.61 __ ~9u.~6~0L_ ___________________________ __ 
NEG ACUI 4.82 9.61 9.60 4.82 9.6\ 9.60 

80TH OPERANDS WITH XPfN 
... _ .... _.l.NL ..... 4..82. ... 9.61 9.60. If .. 82 _ . .9....61. .. 9.6.1L_._ . __ ._. __ .. 

NEG lNI 4.82 9.6\ 9.60 4.82 9.6\ 9.60 
____________ :-=-:--'A,...lu:Nu l'--___ !!.4 ..... ""82L-_.--..J9u.u.6ul_---'h 6 0 4.82 9.6 \ ---'!..JUl 

NEG All'll 4.82 9.61 9.60 4.62 9.61 9.60 
. __ .lUL ... :Ji .. fl2.. .9 .. 61 9.60 .1f.a2 .. _ .. _9 .• oJ. _ ....... 9 ... bD-_._ .... _._ .. ___ .. __ . __ __ 
NEG WI 4.82 9.01 9.60 4.82 9.6\ 9.60 

... __ ._HUl.. . ... _4 . ..82... . 9 .... b1...9.601l.82...9 ... .o.1. _ ... '1 ... b.O_._ .... _. __ .. __ . 
NEG AWl 4.82 9.61 9.60 4.82 9.61 9.60 

At EXPNT N. MEM EXPNT XPFN 
_. ___ ._ .. _ .. _. . .... _ ..... J.N1 

NEG lNI 
.. _ ..... ABU ..... 
NEG ALNI 

WI 
NEG lU' 

._._ ..... __ .. A1.U.L. 
NEG AWl 

At WI rH XPFP. MEM WITH XPFN 
-----.. (tll 

NEG IN. 
. - ... -.. --... -.-.. -~ - -- -_. ---. .. _ .... ~.J.N '_ 

NEG .AINI 

.Jt .... 8l. 
4.82 

. .1i .•. 82 .. 
4.82 
4.82 
4.82 

.1f ... J12 ... 
4.62 

!t.lIl 
4.82 

.. !t.L112 .. 
4.82 

.......... __ ... ... ... . ....... _ ... _ ............ __ l..!LL._ .......... !t .•. !i2. 
NEG CUI 4.82 

AWl 4.82 
NEG AWl 4.82 

.9 .. 61. 
9.61 
.9 ... 0.1 ... 
9.61 
2....b.1 
9.6\ 

.9 .• bL 
9.01 

2.61 
9.61 

.. 9 •. 0 I 
9.61 

..9 . .9.oL 
9.6\ 
9.6\ 
9.61 

9.60.. 
9.60 
9.60. 
9.60 
.2...J& 
9.60 
'l.bO 
9.60 

. ...2.....~. 
9.60 

. .2.00 
9.60 
.9 .... 00 
9.60 
9.60 
9.60 

._--,---------_ .. _ ........ _--_._-

-_ .. - --_._-- .... _-_._-_._--

. li..d2._ ..... 2.bL . 
4.82 9.6/ 

.4.62. ._.2.61 
4.82 9.61 
4.82 9.6\ 
4.82 9.6\ 

. 2. .• ~ ... 
9.60 

.... 9 .. .tUL ___ ... 
9.60 
9.60 
9.60 

.4.82.. . ... 2.01. . '1 .• ..bJL.._....... .... . ._ ... ,_. - ---~.-.- -_ ... - -- ._._- .. _--_._------
4.82 9.61 9.60 

._--_ ... _----_.---_. __ .- - -~----. ------._-_. __ ... _----

~ 9.6\ ____ ~~6~0 ___________________________ . ____________ __ 
4.82 9.61 9.60 

.. 4 .•. !;l.2 ......... ~.".t!l. .2 •. Q.o .. . 
4.82 9.61 9.60 

. 4 ... a2 ........ '1".0 t .9....6JL. 
4.82 9.6\ 9.60 
4.82 9.61 __ ~9~.0~0~ ______________________________________ . 
4.82 9.61 9.60 
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eo 
FlOAIING POINT R L 9f?ER A r I ON. __ ~ ___ ~f!W AI{ DING .J)£~XI E..R1'iAL_AJill_I=Il..O.L..QPllAN~_. __ . __ ~ __ . ~.___ ___ _ 

--~--------------------------------- NO INDEXING 
______ .iNIERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND 
-_ ...... -- .. ~------

. INDEXING 
INTERNAL EXTERNAL I-BOX 
OPERAND OPERAND OPERAND 

i 
NORMALIZED I. 

(N) 10.80 8.70 8.10 10.80 B.70 8.70 
NEG INl 10.80' 8.10 B.l0 10.80 8.10 8.10 

A(NI 10.80 8.70 8.10 10.80 8.10 8.70_ 
NEG A(NI 10.80 6.70 8.70 10.60 6.70 8.10 

CUI 10.80 8.70 8.70 10.80 8.10 8.70 
NEG WI 10.80 8.10 B.l0 \0.80 8.10 8.10·----~----------~--·---···· .. -----.-.. -.-.-.- .. -

AfUI 10.80 8.70 8.10 10.80 8.10 8.10 
NEG AWl 10 .. 80 8.10 8.10 )0.80 8.70 8.10 

~-~ .---~--------.. -.-.~ .. - ... --- .-._--_ .. -
BOTH OPERANDS WITH XPFN 

(1'41 10 .. 80 8.10 8.10 10.80 6.10 8.10 
NEG HII 10.80 8.10 8.10 10.80 8.10 8.10 

A(NI -10.80 8.10 6.10 10.80 8.10 8.10 
NEG AINI 10.80 8.10 8.10 10.80 8.10 8.10 

___ ~_ 10.80 8.10 8.10 10.60 .. 8.10 8.10 
~~~~ .------_._--_ .. _--_. __ ._._-_. 

NEG lUI 10.80 8.10 8.10 10.80 8.70 8.70 
__ . AWl 10.80 6.10 8.10 ~ruL __ 8.10_ .. _. __ .!h.1J.l_ . 

. -- ----- -----NEG AWl 10.80 8.10 6.10 10.80 8.10 8.70 

AC EXPNT N. MEM EXPNT XPFN 
.. _. ______ . ______ ~ ____ . H~ I 10.80 8.10 6.10 10.80 8.10 .~..LO.. __ . _ .. _~ _____________ .. _______ ._ 

NEG tN) 10.80 8.10 8.10 10.80 8.10 8.10 
. _. _____ . _______ . ____ .AINI 10.60 8.10 8.10 . __ l!! .... 8.Q __ ./hLQ.... ___ 8.10 _______ . _________ . __ . ___ ... _. ___ . ______ . _____ ._ 

NEG AINI 10.80 8.10 8.70 10.80 8.10 8.70 
CUI 10.80 8.70 8.10 10.80 8.70 8.10 

NEG CUt 10.80 8.10 8.10 10.BO 8.10 8.10 
.. ___ ._~._. __ . _______ . . .. _Al.!!L~ __ .JJL~ ___ . ..Jt..1.L._~8. IJL ___ !J2.~!l!L_. __ ll ... l.!L...... __ J!..L!L.. ____________ . _____ . __ . __ ._ .. ___ _ 

NEG A(U) 10.BO 6.10 8.70 10.80 8.70 8.70 

AC WI TH XPFP. MEM WITH XPFN 
HH 10.80 8.70 8.10 10.80 8.10 8.70 

NEG (N I 10.80 8.10 8.10 )0.80 8.10 8.10 
. _. ___ . __ . ________ . __ . __ ~ ( N •.. __ 10. 80 ____ 6.. 10 _ .. ___ .l!. ... l.lL. 10.80 _ 8 • 7_0 ___ .ll .... HL_ ._ .. _. ___________ . __________ ._ 

NEG A(NI 10.60 8.10 8.10 10.80 B.I0 8.10 
-~-----~-------~--------. 

lUI _ 10.80 ___ . 8.10_ .. ___ .a.~L!L __ JQ.80 _ . _fi • .H! __ . _!!dQ __ 
NEG (U I 10.80 8.ro B.I0 10.80 8.10 8.10 

AWl 10.80 8.70 8.10 10.80 8.10 8.70 
NEG AWl 10.80 B.70 8.10 10. BO 8.10 8.10 



_HOAllIll~j>1UlllL __ ~ __ nj>HLULON._-WUH_ .-fOR.wARllIlll~_OE_L)(ILRUALANU I--BOXOE£RANllS-

NO INOEXING INDEXING 
INTERNAL EXfERNAl ... I-BOX I NTERNAl EXTERNAL. I-BOX 

- -OPERAND-OPERAND -OPERAND -OPERAN[j----OPERANO-~opERAilijj--

NORMAL I lEO I. 
I N I 8.10 1.24 1.24 8.70 1.24 7.l4 

NEG IN) 16.80 7.24 1.2·4 16.80 1.24 7.24 
_ ~ ________________ .. _._.ALNL __ . _ .!i~nL ~'!£!!-- _l.2~ __ _8. 1Q__ ... __ L.~If. __ J.li!._. 

NEG AINI 16.80 1.24 7.24 16.80 7.24 7.24 
_ __ .. _ .. __ .... _!!l! _ f:I_.~!). _.3>.60_ __ 6.Q{t._ _.f:I __ .ti1L _____ ~.Ml _____ Q.ML _ 

NEG lUI 8.10 6.60 6.60 S.10 6.60 6.60 
-~- 8.40 6.60 6.60 8.40 6.60 6.60 
NEG AIUI 8.10 6.60 6.60 8.10 6.60 6.60 

BOTH OPERANDS WITH XPfN 
_UH ___ Jl.40 ~,.hQ g.gQ __~ltJL ____ Q-'!Q{t_ . ~_Q.~!!-

NEG 'N I 8.40 6.60 6.60 8.40 6.60 6.60 
__ --A!!i! ____ 8.40 6.60 6.60 8.40 6.60 6.60 
NEG AlNI 8.40 6.60 6.60 8.40 6.60 6.60 

__ JIll. . J!-,,-I!{t __ ~ .. Q{t _6.60 f:I.i!Q__ _~. 61L . .Q.!Q.!L 
NEG I U I 8.40 6.60 6.60 8.40 6.60 6.60 

_ .. M!.!! _.f:I._~Q~.__ _.tL.Ml ____ .2.1l.G .f:I ___ 4JL .. Q~~_Q.Q{L 
NEG AIU. 8.40 6.60 6.60 8.40 6.60 6.60 

At EXPNT N. MEM EXPNr XPfN 
OiL .f:I.12 !!.'lQ !!.92 __ ~_lJL. . 1l-L,!JL ___ . ll .. -'1Q 

NEG I N I 8.10 6.90 6.90 8.10, b.90 6.90 
IH!'!! . __ __ f:l ... J'J) g.'lJl_ g,,2Q __ JhL!L g.'HL ___ Q...9 Q __ 

NEG AINI 8.10 6.90 6.90 8.10 6.90 6.90 
lUI 8.10 6.90 __ 6,.ftlL 8 u, __ ~~~ __ ~6.90 6.90 

NEG lUI 8.10 6.90 6.90 8./0 6.90 6.90 
.~! __ f:l ... 1.Q _1l .. 'lQ_ . .fl.'!!) ____ f:l~I!L. _-2 .. <t!L__ __Q .. 9Q __ .. ____ .. __ . 

NEG AIU I 8.10 6.90 6.90 8.10 6.90 6.90 
- -----------.-,- - -- ---,,-------------- ",. 

AC WIJH XPfP. MEM WirH XPFN 
'-c-:c_-'..(!.!.N~l_ 8.40 6.60 6.60 8.40 6.60 ~ 
NiEe INI 8.40 --~~--- 6.60 8.40 6.bO 6.60 
.. ___ .. __ !.Lf'!J _____ .I!.40 _~.~Q _~,.~Q_ _!t~IHL ___ !!.Qq~ ___ Q-,Qq 
NEG A(NI 8.40 6.60 6.60 8.40 b.60 6.60 

_l.llL ~,.!!~L ~.Q.!Lhi!Q _ .... J!. i!1L__ gog!). 1!.hQ 
NEG lUI 6.40 6.60 6.60 6.40 6.60 6.60 

AWl 8.40 6.60 6.60 8.40 6.60 . __ ,.,,6'-".-"6-"0 _____ ~ ___________________ _ 
NEG AIUI 8.40 6.60 6.60 8.40 6.60 6.60 

81 
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__________ ._~.lOAflNG_1:'QJJit KR OPERAflON • .JtJl.tl EilltitAlilllmL.OEillfR1'iALANO I-BOX OPERANDS 

AH INDICATOR Off 

NORMALIZED I. 

NO INDEXING INDEXING 
INTERNAL eXTERNAL I-BOX INTERNAL EXTERNAL I-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 
---------------

eNI 3.60 2.~1 1.81 3.61 2.4' 2."1 
NEG , N I 3.60 2.4 I I. 8 J 3. 6 , 2 ... ~ 2.41 

AINI 3.60 2.41 1.81 3.61 2.41 2.41 
NEG AINI 3.60 2.~1 1.81 3.61 2.41 2.41 

CUI 3.60 2.41 1.81 3.61 2.41 2.41 
NEG WI 3.60 _____ 2~ltL____I~SL__3.td 2.ilI2 .... ' 

AfUI 3.60 2.41 1.81 3.61 2.4' 2 ... ' 
NEG AWl 3.60 2 ... li I 1.81 3.61 2.41 2.41 

BOTH OPERANDS WITH XPfN_ 
eN1 3.60 2.41 1.81 3.61 2.4\ 2.41 

NEG INI 3.60 2 .. 1+1 1.SL _____ 3.61 2.41 2.'" 
ACNI 3.60 2.41 1.81 3.61 2.41 2.41 

NEG A'NI 3.60 2.41 1.81 3.60 2.41 2.41 
CUI 3.60 2.411.81 3.61 2.41 2.41 

NEG CUI 3.61 2.4' 1.81 3.~~~ 2.41 
AWl 3.60 2.41 1.81 3.61 Z.41 2.41 

NeG AJUI J.bO 2 .. 41 I.Sl ._3.61 2.4' 2.41 

_ .. _._.At.~)(.e1fLli._...l:iU'\. .. .u1:'N r x PF N 
INI 3.90 2.41 1.61 3.YO 2.41 2.41 

NEG CNI .2J~_ 2.41 1.61 3.90 2.4 I ...... 2 ..... L!!4ul_. ____ _ 
ACNI 3.90 2.41 1.81 3.90 2.1t1 2.4' 

NEG AINI 3.90. 2.41 1.61 3.90 2.41 2.41 
CUI 3.90 2.4' 1.81 3.90 2.41 2.41 

-----1 82 

____ . _____ .hEG CU t 3. 90 2. II I 1.8-1 3.90 2.4\ -4!l .... I----------------. 
AWl 3.YO 2.4\ 1.81 3.90 2.41 2.41 

__ . _________ . ___ .~A!!!l. 3.90 2.4L 1.81 }.90 ~.!tl t?,41 

AC WlfH XPfP. Mtlt WHHXPfN___ _____ _ 
--.--- (NT- 3.90 2.4' 1.81 3.90 \ 2.4' 2.'" 

NEG eNI 3.90 2.41 ~ 3.90 2.41 _~ 
ACNI 3.90 2.41 1.8! 3.90 2 ... ' 2.4' 

NEG AINI 3.90 2.4! 1.81 ~--bll~+--...bJtL----It--:---_--
CUI· 3.90 2.41 1.81 3.90 2,41 2.ltl 

NEG CUI 3.90 2 .. 41 __ 1 ... 8L_3 .. 90 2.kl 2.41 
MUI 3.90 2.4' I.a. 3.90 ~~~T---~IiT---,------·---~--

___ ._._. ______ .. ___ .. _.______ NEG AWl __ 3.~O 2.4\ 1.81 3~ __ ~L __ ----LJtJ 

-- .. ------------. -------,._- ---.-- .- .. -~ .. - ---"-_."--------

---~-------------------- ----_._------
----_._------- -------_. -------_. --- -._,--- ----.. 

----



___________ ElOAIING POINT KR OPERATION. -WlJ]:j _____ £ORWAJU).ll>lG.--O.F __ £X1:E.IUiAt.-ANO--l...,.8DX-Q.e~RANOS--- ___ _ 

NO INDEXING INDEXING 
l1iIf..B.NAl EXTERNAL -.----l::J1OL __ J1HfRNAl EXIIJ~ML_J.-:-...8Q)L._ 
OPE~AND OPERAND OPERAND OPERAND OPERAND OPERAND 

AH INDICATOR __ ON ____________ _ 
-----,---.-.. -.----------.-----~~--~-------- .. _----_. -- ------- ._---_._---

NORMALIlED I. 
INI 3.60 2.41 1.81 3.61 2.41 2."1 

___ 11f.G_-'1U 3.60 2.41 -1_.lI_L ______ .L..b_L _____ 2...!iL_---.2~_.!l.J ____ _ 
AtNI 3.60 2.41 1.81 3.61 2.'" 2.41 

_~J 3.61 2.41 _-.l ... .1l.L___ __..1 .. 11_L __ .2.ll.L ____ 2.I!L ____________________ _ 
WI 3.60 -- 2.41 1.81 1.60 2.41 2.41 

lllE"-_lU_L ---,-~...l....b~---.2.Il.L ____ 1.81 3.61 2.41 2."1 
ACUI 3.60 2.41 1.81 3.61 2."1 2.'" 

______ ~_A1JJl_. 3.6 I 2.4 I ____ la1U _ _ __ I.hi.. m ___ 2.. .!LL. ____ 2._4 

BOTH OPERA!'ID.SJUlH XPf_JII_____ __ _____ _ ._------------_._ ... ~-- .. - - ----- "-------
tNI 3.60 2.41 1.81 3.60 2.'" 2.'" 

~ ______ __'lNlJOE"____'l:iL._.. 3.60 2.IIL 1.8 13. b I 2.lil 2.4 , 
AINI 3.60 2.41 1.81 3.bl 2.41 2.41 

~Uil 3.bO 2.11 1- -.LJH ___ .3 ... bL ____ 2~ ___ 2 .. JtJ __ ~ _____________ _ 
lUI 3.60 2.41 1.81 3.bl 2.41 2."1 ' 

____ ~ ____ 1if.IL--.il!1 _____ ----1. 60 2 • 4 I I • 8 , ..3.,._b_L _ -2." I 2 • .!l.l .... __ 
AWl 3.61 2.41 1.81 3.61 2.41 2.41 

NEG AIUI 3.60 2.41 1.8' 3.bl 2.41 2.41 

At EXPNT~MEM EXPNT XPfN ___________________________________________ _ 
tNI 3.90 - 2.41 1.81 3.90 2.'" 2.41 

____________________ 1'tf!L INI 3.90 2.41 ---I~L__ 3.90 _..2.JIi.L ___ 2.~.!i.L_ 
AINI 3.90 2.41 1.81 3.90 2."1 2.41 

NEG AINI 3.90 2.41 1.81 3.90 2.41 2.41 
lUI 3.90 2.41 1.81 3.90 2.41 2.41 

NEG t!!L__ 3.90 2 ... , ~J _______ ..1.J(L ____ 2.41 ____ 2..!i.L __________________ _ 
ACUI 3.90 2.41 1.81 3.90 2."1 - 2."1 

NeG AIU I 3.90 2.41 _~ ________ .3J.'llL _________ .2...!i.L ______ .2dL ____ _ 

At WITH XPFP. HEM wITH XPFN 
INI 3.90 2."1 1.81 '3.90 2.41 2.41 

_. ________________ NEG~__ _ 3.90 2.41 1.81 __ ..h'lQ ____ ....2..rl_1 ____ k'iL .. ____________ _ 
ACN, 3.90 2.41 1.81 3.'10 2.41 2.41 

NEG A4 N I 3.90 2.41 I.JH . ___ .~~.~!L_ ... __ ...a.4J ___ . ___ ~.4 1 _______________ _ 
CUI 3.90 2.41 1.81 3.'10 2.41 2.41 

NEG lUI 3.90 2.41 1.81 3.90 2.41 2.41 
Atul 3.90 2.41 1.81 3.90 2.41 2.41 

__ ~~_~J u, 3.90 _____ b.l!L_ _-.hlH ________ 1 .... 9JL ___ £~ _____ ~~~J _______ _ 
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________ J:f-'-l'-"O"'A-LTLJINLUoLG~NT KMGR OPERAIlON1-- WITH fORWARDING OF El(IERNAl AND BOX OPERANIlS 

--.---~---

AH INDICATOR OFF 

NORMALIZED I. 
eN I 

NEG , N' 
ACNt 

NEG ACNJ 
UJI 

NEG CUt 
At U, 

NEG ACU I 

eOfH OPERAND.S WITH XPfN 
(Nt 

NEG 'N) 
At NI 

NEG AiNI - "-----,-, , U I 

___ , __ '______ NEG CUI 
ALUI 

NEG AIUI 

NO INDEXING INDEXI NG 
INTERNAL EXTERNAL 1-80X INTERNAL EXTERNA~ I-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

3.60 2~41 1.8 , 3.61 2.41 2.41 
3.60 2.41 1.8 I 3.61 2.41 2.41 
3.60 2.41 1.81 3.61 ' 2.41 2.41 
3.60 2.41 1.81 3.61 2.41 2.41 
3.60 2.41 '.81 3.6' 2.41 2.41 
3.60 2.41 1.81 3.61 2.41 2.41 
3.60 2.41 1.8' 3.61 2.41 2.41 
3.60 2.41 I.Sl 3.61 2.41 2.41 

3.60 2~41 1.81 3.612.41 2.41 
3.60 2.41 1.61 3.61 2.41 2.41 
3.60 2.41 ~.81 3.61 2.41 2.41 
3.60 2.41 J.81 3.61 2.41 2.4' 
3.60 :2.4 I 1.8' 3.61 2.4 I :2.4 I 

~61 2.41 1.81 3.61 h!:tL 2.41 
3.60 2.41 1.81 3.61 2.41 2.41 
3.60 2.411.81 3.61 2.41 2.41 

_,Ak"fxPNLNL-_,J:t~M,J;,!!,1'lL XPfN _____ , _______ , ____ , ___________ ' ____ , ___ , ___ _ 
'NI 3.90 2.41 1.81 3.90 2.4' 2.41 
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NUi __ JJiL ___ , 3.90 ~~1li __ ~8' 3.90 2.U __ ~ __ , ___ " __ "_, _____ ,~, ___ "" __ ,_,, _____ ,_ 
AINI 3.90 2.ijl 1.81 3.90 2.41 2.41 

NEG MNI 3.90 2.ijl 1.81 3.90 2.41 2.41 
WI 3.90 2.41 1.81 3.90 2.ijl 2.4' 

, ___ ''''_~, ___ N{.!i._JJLL ____ 3.!t!L ___ ,,,2_''~~hll.L 3.90 2." I_~ 
AlUI 3.90 2.41 1.81 3.90 2.41 2.ijl 

Nf!i,A1J,!.L., .. ,_,.~!L!L,., .. _ .. ,.2~.l ____ 1~.8L ... _ 3.2Jl 2.1i I ~ 

_~ WI rH XPFP. MEM WlfH XPfN 
(NI 3.90 2.41 1.81 3.90 2.41 

___ "_,, ______ , ____ N1;!L,,Lf1L,, ____ h~~_ ... ,~, _ ______LJll ____ .iJjL_~~ 
A(NI 3.90 2.41 '.81 3.90 2.41 

"___, ____ "'_, NEG A ( NJ. .. ___ ",2,., 9 0, ___ "1,,.,li.L, ____ .1~8 .. L __ ._.~~!!Q .. , ~ .",,2 .. ILl 

2.", 
2...JU 
2.ijl 

lUI 3.90 2.ijl 1.81 3.90 2.41 2.4' 
NEGWL J~.20u __ ,2 .. JU 1.81 3.90 2.41 2.4' 

AWl 3.90 2.ijl ~.81 3.90 2.ijl 2.41 

----------------~---~--------~- --~-.--,--.-

N{G.~JJ,H._ , __ h9!L-2~L. __ ,LJU_, __ 3. 90 ~L __ ~lil __________ , __ . _-;-___ ' __ '" , ____ _ 



_______ ._-E.LOAUflIG POINT KMGR OpERAJrON.~.UJL. ____ ~J'.OIlWARDING OE~J\lAL-ANO--l=aOJ{. OPERANDS 

NO INDEXING INDEXING 
._IN TERNA.!.......f.XrERNAl ..l=ftQX.. __ l.!tl.fJU1AL _.fK.I.f...~N~J.::-.JillL_~ ___ _ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 
_____ AH INDICATOR uJlH_.~._. ___________________ ~~_ 

NORMALIZEO J. 
tNI 3.60 2.41 1.81 3.60 2.41 2.41 

_______ ... __ ~_..!'iEJi. __ 1NL .. ~_. 3.60 . __ -2...Ji.L~_. __ ..J."JiLn~ __ ..hb.1. __ ... _ . .2.L!LL.~.~_.....2 .• JLL_.u_m.u . 
AINI 3.60 2.41 1.81 3.61 2.41 2.41 

tif.!i....AJN I 3.6 J ._-.2..!LL _____ haL .. _--.l.11.L_~~_.2..JL1_~ ... ..2..JL1 
lUI 3.60 2.41 1.81 3.60 2.41 2.41 

NEG CUI 3.60 2.41 --1.~.~8~1 __ ~3~.u6wJL-_-,2~"14~1 __ ~2~.~4ulL-_______________________ _ 
AWl 3.60 2.41 1.81 3.61 2.41 2.41 

__ . ____ ~_~ ___ .. ____ .~AJJ.!J. __ . ____ ___i...bjL.~ ___ ._.2..Jij._. __ ~L.8j .. _~_.1Lb.L ___ ..2..liL .. ~ ... _2...!L.L .. __ ~_ 

80TH OPERMillS. WI JH Xi»E.ti__ _______ . _ .. ___ . ___ ~_... ._. __ ..... ___ ._ .. ~ .... _._. __ ... __ .~_. __ .... _ 
tNI 3.60 2.41 1.81 3.61 2.41 2.41 

Nf.(L_.lNl _______ .1....6..0 2... iiI 1.81 3.61 2.4 I 2.4 I 
AINI 3.60 2.41 I.IH 3.61 2.41 2.41 

_ltt.!L.AltH ___ . ....3......6lL. ___ ~.-2. .. !iJ ... __ 1 .... 81. .... ___ .. 3 ... .b.L __ ._2 .. .!t..L .. __ 2....!i.L_ _._--_. 
lUI 3.60 2.41 1.81 3.61 2.41 2.41 

__ .. ____ ._~. __ .1iE.G_ liB __ .. ___ . ___ L.b.{L. __ ~2.a..!t._L _~ __ ..lLaj. __ .. _._ . ..3 .... b.L ___ .-2 • .!t.L_ .... _. __ 2.....!t..L_ .... 
AIUI 3.61 2.41 1.81 3.61 2.41 2.41 

NEG AWl 3.60 _2 .. 41 1.81 3.61 2.41 2.41 

_. __ ALf.X.fNI N. MEM... . .f.K.i»f'iLx.PfH__ _~.u~_ .. ____ ~_._~ _________ . __ _ 
CN) 1.90 2.41 1.81 3.90 2.41 2.41 

_ ..... _____________ .. _.Nf.!i.~ .. ~HiL._ .. _ .~_. __ .2 .. JtJ.. __ .. .1 • .Il .. L_. __ 3. .. !lfl_._~ __ 2.a.!LL __ .. _ 2...!t.L. __ ._ 
ACNI 3.90 2.41 1.81 3.YO 2.41 2.41 

liE..G._AiHL~~ __ l....'lil ____ 2 .. .!t. 1 i • 81 3.90 2.41 2.41 
lUI 3.90 2.41 1.81 3.90 2.41 2.41 

__ . __ . ______ .J'iE.G.._.1!L1 __ ~ ___ ~9.0... ___ 2....!iL __ ._._J.a..6J __ ___ 3 .. '10 ._~. __ ..2.......!t..l_. __ ._2 • .!f_L .. ~__ _ ________ _____~_ .. _____ _ 
AtUI 3.90 2.41 1.81 3.90 2.41 2.41 

__________ ._. _____ .1if(LM!Jl_~___~ . .L..2.0. __ ._2.!lL~ ... _-.1 ... 8.1.. .. _._.1.2D. _ . ___ . .2 ... Jt.L ____ . .2....!iL___~ _____ ~_ 

At WITH XPfP. MEM WITH XPfN 
tNt 3.90 2.4' 1.81 3.90 2.41 2.41 

. ____ NEG . __ tt!l. ____ -.-.i.~_..2....!!L ____ J ... 8 .. L .. _._ .. ..l .. 9.0. __ .. __ . ..2.LIiL __ .. _ .. __ ~2 .. !U ___ . __ . __ _ 
AlNI 3.90 2.41 1.81 3.90 2.41 2.41 

.~.M..!tL.._~.2.Il __ . ...k..H.___.l ... JlL_. _3 ... 2.1L__ _.2.!LL __ .. l .• .If 1 
lUI 1.90 2.41 J.81 3.90 2.41 2.41 

Nfii __ (lU~ __ 1 ... 90 2 ... 41 1.81 3.90 2.41 2.41 
AlUI 3.90 2.4' 1.81 3.90 2.41 2.41 

.1ffG A (!!L 3. 90 2..1LL ____ ...LJl.L~._u ___ .1....'l.!L._.u_2.....Ii.L_._nl ... !iL_~ __ . __ .. ___ . ____ ._ . ____ _ 

~-~--.----.~ _.- ._- --------- --_. __ . -- ----- ------" ._----------

85 



HUAIING.PlllNI ft QPERAIlON~ WITH FORWARDING Of EXlERNAL ANI} l-fiOAQPERAl'iIl~ __ _ 

-----~---~--~-,-- -~--------- -_._-
NORMALIZEO I. 

NO INDEXING 
_INH:J!NA1~J~BNAL _I-E\()X_ If>lUBNAl 

OPERAND OPERAND OPERAND OPERAND 
_l=-()QlL . _ 
OPERAI'lD 

______ t _NL ____ j_. 91L _____ 2 .!!J ______ I .. JU_____ 3. 9 O ___ . __ ~..!!L_._~~ 
NEG (I'll 3.90 2.41 1.813.90 2.41 2.41 

______________ Ml'iL___l ... llQ ____ .~~_~L ____ I,.ltL ____ .1.2.Q ____ 2 •. ~ I __ ... __ 2 •. ltl. __ 
NEG All'll 3.90 2.41 1.81 3.90 2.41 2.41 

.. _ .. ________ . ___ . __ . ___________ ._.illl___ _ _ ... 1,. .'l!L _ ... _. __ £,.!!L._ _ _ _1"aL_ .. _.l .. .2!L._ .. _ ... . l,.lt 1 _____ .L..!d ____ . _ 
NEG lUI 3.90 2.41 1.81 3.90 2.41 2.41 

MJIL __ J.~. __ ...J!....'±.L ____ ._.--l ... IU_~Q. _____ ~~ ILL_ 2.4 I 
NEG AWI!.90 2.41 1.81 3.90 2.41 2.41 

BOTH OPERANDS WI fH XPfN 
____ . ____ Lf'U3,,9.lL .... ____ ._.l.Ji_L ... 2 .. lil_ ____ 2 .. 41._.__ 

NEG tNI 3.90 2.41 2.41 2.41 
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.M1ll ____ .. .l~_ 2.4 I 

1.81 
1.81 
1.IH 

_2..'10._ 
3.90 
3.9Q l..Jil. __ ..l~ ____ . . ________ . __ _ 

NEG A(NI ~.90 2.41 J.81 3.90 2.41 2.41 
J U! l~. 20 _.1.1_~J _ . .. l!! liL_ .. .J .• _'HL .. 2.41. 2.4J . 

NEG (UI 3.90 2.41 1.81 3.90 2.41 2.41 
__________ . ___ . ____ .... _ .. _. __ .... _~~BU 1.20 ........ 2. • .l!l I.el 3.<10 _l .. 1!12 ... ItL 

NEG AlUI 3.90 2.41 1.81 3.90 2.1<' 2.41 

At EXPNf N. MEM EXPNJ XPFN 
tN_J2~20 z ... u l ... BJ .. _.1,.'HL ___ 2.I<L2. .. 41 ___ _ 

NEG tNI 3.90 2.~1 1.81 3.90 2.41 2.41 
.. _ABU . 3 .. 9 () 2 • 41 ._LJU 3 .. 90 .2 •. %I_.2.4L __ 

NEG AINI 3.90 2.~1 1.81 1.90 2.41 2.1t1 
________________ -1ill. ____ l. 90 ~ hJil j • .2lL_..--2.,.ll. __ ._2...-'t.L... __ 

NEG lUI 3.90 2.41 1.8i 3.90 2.41 2.41 
_____________ Al!,n . 3 .. 'Hl __ l"H ___ t.~B.L ___ J.'W .. _. _2..41.2,,41 . 

NEG AIVI 3.90 2.41 1.BI 3.90 2.41 2.41 
- -

AC WITH XPfP. MEM WI fH XPfN 
____________ .....!lLL. ____ ..l ... .'l.ll ___ kltL_ 1.81 . ___ h'lQ ___ ...2 .... _ILL ___ .....L...'LL ____ _ 

NEG «I'll 3.90 2.41 1.81 3.90 2.41 2.41 
__ A.t~ I J .. <to ,2 .. 4 t _1 .. eL_ ,i. <fQ.____l.ItL ____ 2 • .l!L_ 

NEG AtNI 3.90 2.41 1.81 3.90 2.41 2.41 
__ HH _ __1.9Q__ 2.I4J_l ... !H__ _ .:!.'Ht __ .l .. ~L 2.IiJ 

NEG WI 3.90 2.41 1.B' :1.90 2.41 2.41 
.. ____ . ________ . _____ ._AJ!!L_.__ ____ J.'HL_.__ _ 2 .i!L ___ hlli ____ .1.._ '} 0 bll ____ --<-2 .... 24 -:.-' __ . 

NEG ACUI 3.90 2.41 1.B' 3.90 2.41 2.41 

--~.------,~-.------------------- ---------------~-



FLOIHINGPOINL __ Et OPllAT ION. WIIH 

NO INDEXING 
.INTERNA!.. ,E)(IERNAL I-BOX 

OPERAND OPERAND OPERAND 

FORWARDING Of EXTERNAL AND I-BOX OPERANDS 

----_. -- ----- -_ ..... ----_._----
INDEXING 

INTl:RNAL EXTERNAL l-ilOX 
OPERAND OPERAND OP~KAND 

NORMALllEC I • 
.. _____ .. _______ ... _______ I.N I ~. 2 a ._.2 .• .t!.L ____ 2 .11.0.._._ ......... 11...2.0. ___ . _ .. 2. ... lil __ . __ .,;; .... ~LL ..... ______ _ 

NEG INl ~.20 2.41 2.40 4.20 2.41 2.41 
AI III 11! .. 2Q . 2.41 2.40 4.~0 2.41 2.41 

NEG AIN) 4.20 2.41 2.40 4.20 2.41 2.41 
IVI 1!. ;! Q . __ 2.41 2.40 4.20 t.'! I 2.41 

NEG lUI ~.20 2.41 2.40 4.20 2.41 2.41 
. ______ . _____ .. ________ .!11!.l ___ ..!±....20 2_ ... '!J ___ .1 .... 40 ___ . ...'!_.2.Q ___ .-l .... .'!1_ ..... 2 .~L 

NEG AIUI 4.20 

BOTH OPERANDS WITH XPF-N 
tN I 4.20 

NEG IN) 4.20 
AINI 4.20 

NEG AIN) 4.20 
En li .li). _ 

NEG lUI 4.20 
MUL_Ij~2.Q 

NEG AIUI 4.20 

2.41 2.40 4.20 2.41 2.41 

2..41 
2.41 
2~.!!l 
2.41 
2.4 ! 
2.41 
2.41 
2.41 

2.40 4.20 2.41 
2.40 4.20 2.41 

. __ ... 2.. 4 O._ .. _ ... _li. 2lL._ .. _2 . ..J!.1. . 
2.40 4.20 2.41 
2.li g II. 2Q 2.4 1 
2.40 4.20 2.41 
2.40 4.2Q 2.~1 
2.40 4 •. 20 2.41 

2. II I . 
2.4 I 
2.41 
~:4-1· --........ --.-----.. . 
2.4l 
2.4 t 
2.1< ! 
2.41 

AC EXPNT N. MEM EXPNT XPfN 
IN) 4. 2Q ~. 4! 2.40 It. 20 2.4 I 2.4 I 

NEG iNI 4.20 2.41 2.40 4.20 2.41 ~.41 

_ AI I'll Ii .~g. .2.4. I ~. 40 If .20 2. • 4 It. 4 I 
NEG AIN) 4.20 2.41 2.40 4.20 2.41 2.41 

. _._. ____ ~_ .. _____ ... ______ J.!LL _____ ~.2!l 2.4 1 ____ 2. 4Q ____ ._ .. Ii •. lJL.. ........ 2 • 4 1 ... ._l. .. 1!J_. __ ._. 
NEG lUI 4.20 2.41 2.40 4.20 2.4\ 2.41 

MY) . '!.2.!L 2.1j! 2.40 11.20 2.1i! 2.41 
NEG AlUI 4.20 2.41 2.40 4.20 2.41 2.41 

_. 

AC WIfH XPFP. MEM WITH XPFN 
(N I 4.20 

4.20 
_~ __ 2Q _ . 

2.41 
2.41 
2. 11 L 
2.41 

2 •. 4.Q_. ___ .. h2.L_. 2~1 _ ,;.-'.!LL___. __ _ 
NEG 'N I 

. ~.tNJ 
NEG AINI 

JLJL 
Nf.G I U I 

... ____ . _____________ .!!!i.L_. 
NEG AIUI 

4.20 
.11·20 
4.20 
4.20 
4.20 

2.40 4.20 2.41 2.41 
2.lio 4·20 2.41 2.41 
2.40 4.20 2.41 L.4\ 

.l.ljl 2.ljO 4.20 2.41 2 .. 41 
2.41 2.40 4.20 2.41 2.41 

.~!~L _._.2~I±SL._._'!. .. .l.9_. ___ .. 2 .. .'!L . 
2.41 2.40 4.20 2.41 2.4 
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FLOATING POINT I.. OPERAnON. WIlH FORWARDING O~ lXrlRNAL AND I-HOX UPERANDS 

NDEXING INDEXING 
INTERNAL EXTERNAL I-BOX INTERNAl EXr~MNAL l-"OX 
OP~RAND OPERAND OPlMAND OPlMAND OPtRAN!) OPfRANO 

NORMALIZED I. 
_____ ... _ .... _._. ____ ... _ .. _lliL .. __ l ...... QL_.......£.!/j.L._l·81 J.QI 

5.01 
~. 0 I 
:1.0 I 
1,01 
1.01 
~.QL 
1.01 

2.41 
L .111 

<,.41 
2.41 
2.41 
2.1<1 

;),41 
;.> .I~ I 
1.41 
i ,III 
.::.41 
2.41 
£./jl 
2.41 

NEG (NI 3.01 2.ql 1.81 
1.81 
1.81 
!.81 
1.81 
.t.!}! 
1.8 ! 

..... I\! N I .. 1~Q!;::.1J ! 
NrG AINI 3.01 2.41 

_._._J.l,It ... __ l.Qt .2.~l 
NEG lUI 3.01 2.ql 

.. __ .. __ . ______ ~_. __ 3~Q.._1 __ -.l .... 'i..L __ .. .. <!.4 L 
2.1<1 NEG AlUl 3.01 2.41 

MrMORY OPERAND HAS XPFN 
... AN! 

NEG I N I 
.. __ . __ . __ .. _______ A I N I 

NEG AINI 
.. PH 

NEG lUI 
I\J!jL 

NEG AIUI 

MEMORY OPERAND HAS U.V fLAGS 
IN! 

NEG (NI 
I\~!II !. 

NEG AINI 

:l~QJ 
3.01 
3.01 
3.0 j 

.. 3.!).!. . 
3.0 I 
.~-,QL 
3.0 I 

2.41 1.81 
2.41 1.81 

_ . ..£ .. ..!!.l_._ .. .l~ .. !,iJ 
2.41 1.81 
2.1+ J 1.81 
2.41 1.81 
2.1J1 1.81 
2.41 1.81 

3.01 
3.01 
l,,-.QL 
.1.01 
j. Q I 
1.01 
3.01 
3.01 

Z.41 
2.41 
£.1!L . 
2.41 
::.41 
2.41 
2,41 
2.41 

2.41 
2. 11 I 
2.'!1 
2.4 I 
;.> ,Ill 
!..4 I 
2.41 
<'. I; I 

1.Qt ~ •. 41 1.81 3.01 2.41 L.41 
3.01 2.41 1.81 5.01 2.ql 2.41 

_j.Ol 2.41 l.tli 3.0J 2.41 L.41 
3.01 2.41 1.81 3.01 2.41 L.41 
~ "I .... 1.~.'!_L_ ... _ . .1 ... !i.1 ... . ... i.JLL. . _i'../j! 2 ... '!.L ... ___ . ____________ .. ( U I ". v 

NEG lUI 
ABU 

NEG AIU I 

MEMORY OPERAND HAS XPFP 
(NI 

NEG (N I 
~LNJ 

NEG AINI 
_J1JI .. 

NEG lUI 
AWl 

NEG AIU I 

5.UI 2.1+1 1.81 3.01 2.41 L.41 
1.01. z.~! !.81 3.0! 2.41 2.41 
3.01 2.41 1.81 1.01 2.41 2.41 

3.01 
3.01 

.. J.JlL .. 
3.01 
J.Q! 
3.01 
3 • .Qj 
3.01 

_-.2~!!1._~.LJLL_ .... J. 0 L _.£!'.I!J ..;; "It I . 
2.41 1.81 S.Ol 2.41 2.41 
2.1J! 1.81 ~.Ql 2.4! 2.4 I 
2.41 1.81 3.01 2.4\ 2.41 
2. 1!1 I.BI 3.01 2.41 2.41 
2.41 1.81 3.01 2.41 2.41 
2 .'!.L __ .J .... liL_ ~ ... 2-,-QJ __ . ....£.._'i.L ....... 2. 4.L.~~_. __ ._ ...... _ .. 
2.41 1.81 3.01 2.41 2.41 

liB 



FLOA rING POINl LWEDPfRATION. WIIH fOHWAHOIN~ Of ExT~HNAL AND I-~UX UPERANU~ 

NO INDEXING 
INT~RNA~ EXIERNAL I-BOX 

iNDEXING 
INTERNAL ~XrERNAl I-UOX 
OPtMANU OPtMANO OPERAND OPERAND OPERAND OPt RAND 

NORMAL IiEC I. 
_1!'lJ 2~Q! ___ ._ .... 2-".~J .... 

NEG I I'll j.OI 2.41 
AINI 3.0 I 2.41 

NEL All'll 3.01 2.41 
HI) ).O! 2.41 

NEG lUI 3.01 2.41 
_Mill __ ~. 01 ___ 2 • .!! L 

NEG AIUI 3.01 2.41 

MEMORY OPERAND HA~ XPFN 
PO 

NEG '1'1 I 
_.ALN.L. 

j.O! 2.4! 
3.01 2.41 

__ :hQJ_ .. _ .. _£ .. ~_.l .... 
NEG All'll 

I U I 
NEG I U I 

AIUI 
NEG AIUI 

3.01 2.41 
j.Q! 2.4! 
3.01 2.l!1 
3.0! 2.4! 
3.01 2.41 

- .-~----.---.------- -----,--_._. -"-
MEMORY OPERAND HAS U,V FLAGS 

IN! 3.0J . <'.41 
NEG I N I 3.01 2.41 

All'll 3.P! l.lt! 
NE:G All'll 3.01 2.111 

.JJ1L._ ..... .l..J!.L._ .. _. _._.l,,-~ .. _ .... 
NfG fUI 3.01 2.41 

AIU! ~.QJ l.ILI 
NEe AI U1 3.01 2.41 

MEMORY OPEI<'ANO HAS xPFP 
_LI'H._._ .... _2~Qi_ .. ldL. 

NfG INt 3.01 2.41 
AtN! ~!QL t.41. 

NEG AINt 3.01 2.41 
'~l 3.0! 2.41 

NEG lUI 3.01 2.41 
~JJ)J___J"QJ ____ .l~H_ 

NEG AIU) 3.01 2.41 

t~(! ! __ .. l ___ Q L . 2 •. ~.L. 2.4! 
1.81 ~. 0 I 2.41 L.41 
1.81 5.01 .:'.41 ~.4 I 
l. 81 1. 0 j <'.41 2.41 
1.81 j.O ! "'. Ii I ;(.41 
1.8 I ).01 2.41 2.4 j 

1.!l L .i~QL _ __ ~~J 2,. It ! 
1.81 ).01 2.l! I 2.4 I 

!. B I 3.0 ! 2.~1 <!. If ! 
I. til 3.01 2. ~ I 2.41 
t.I:!.L .. _ .. J. Q.1 . ..<, •. II! ..... 2~ILL 
1.81 1.01 2.41 2.41 
i.8 I 3.01 '" • 4 I ",.41 
1.81 ).01 " .111 ".41 
! .8 I j.O I 2.4 I .2 .111 
1. til 3.01 2.41 2. 1, I 
~------.-------.-----

t.1:! .! 3. Q! 2.41 2.4 t 
1.8 I 3.01 2 .l! I 2.41 
t.6' 3.0 ! <'.4! 2.1! I 
1.81 j.O I 2.41 2.41 
1..8.L .... l.P L ....... ;i.It! _.2._41 .. 
1.81 j.OI 2.41 2.41 
1.6 ! j. Q ! ;;:.It! 2.41 
1.81 .1.01 2.4\ 2.41 

.. ___ 1I.L_._ }.OL t.ltL __ .. .l •. lfJ 
1.81 i.O I 2.41 2.41 
!" 6 I j.O I 2.41 2.4 ! 
1.81 3.0 i 2. I; I 2.41 
!.IH i.O I ,2.41 2.41 
1.81 3.01 2.41 2.l! I 
~ .1l.L. .J.O t 2· ~ .. ! .. _ . __ L •. I!. L 
1.81 i.OI 2.l!1 2.41 
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------- --------- -- ~- .. --------------------

flOAIl.!:iJL .. ~J N T Dl OpeRAIlilliL .. JtH~_£lLRWARD ING Of J:.KIEMALANILl::BJlX _D.f'E.RAf:IDS 

----.. NORMALIlED I. 

NO INDEXING 
INTERNAL EXIERNAl 
OPERAND OPERAND 

tNt 3.90 2.41 
NEG eNI 3.90 2.41 

AJNI 3.90 2.41 
---NEG' A' N I---~--- 2.41 

___ . __ . ______ . ...!yJ 3.31 2.41 
NEG CUI 3.31 2.41 

AlU) 3.31 2.41 
NEG AWl 3.31 2.41 

INDE XI NG 
I-BOX INTERNAL eXH'RNAl I-BOX 

OPERANO--0 PERANDOPfR-ANO-··OPERAN[f-

1.81 
1.81 
bJU 
1.81 
hJH 
1.81 
f.81 
1.81 

---... ------~-----

3.90 2.41 2.41 
3.90 2.41 2.41 
h~_~_1 ___ 2.41 ______ . ____ . 
3.90 2.41 2.41 
3 •. 3 I 2.4 t _2 •. li. ___ . 
j.31 2.41 2.41 
3.31 2~41 2.41 
3.31 2.41 2.41 

90 

--------_._._ .. _-_. 
MEMORY OPERAND HAS XPfN 

_____ . ____ . ....!..N.L__ 3.90 2dl 1.81 3~90 2.41 2.41 ____ . __________________ . 
NEG 'N' 3.90 2.41 1.81 3.90 2.41 2.41 

ACNI ].90 2.41 1.81 3.90 2.41 2.41 
NEG AlNI 3.90 2.41 1.81 3.90 2.41 2.41 

WI 3.31 2.41 1.81 3.31 2.41 2.41 ---·------------·NEGCUI-----T.3T-2:-4-1----I. B -I ---~31-----· 2.4'- .--2.4-1--------··-----·----·· 

---_._-- .. __ ...!.U!l __ --hll ___ 2. 4 ' ___ -.hllL __ ......h...iL_ .. _._ 2..d.J ___ .-2.114.L1 __ _ 
NEG ACUI 3.31 2.41 1.81 3.31 2.41 2.41 

MEMORY OPERAND HAS U.V FLAGS 
________ . __ . ___ ._ .. ___ ... ________ tHl. ___ ._3. 90 _____ ~ 1.81 3. 9{)~U _____ .lAl. ________ ._n ______ ._·· _. __ . ______ • ____ _ 

NEG (NI 3.90 2.41 1.81 3.90 2.41 2.41 
_____ . __________ . _____ I\i!tL __ ~iL_~l 1.81 3.9Q.. ____ ~~.L __ . 2.4L _________ .. _____ . ___ ._._ ... 

NEG A'NI 3.90 2.4\ 1.81 3.90 2.41 2.41 
'UI 3.31 '2.41 1.61 3.31 2.4\ 2.41 

NEG W) 3.31 2.41 1.81 3.31 2.41 2.41 
A( U' 3.31 _ 2. 1+1 ~u_.h_H __ ~...2Al ______ ~~I __________ .. _ ... ___ . __________ . _____ _ 

NEG AWl 3.31 2.41 1.8' 3.31 2.41 2.41 

MEMORY OPERAND HAS XPFP 
(Nt 3.90 2.41 1.81 3.90 2.41 2.41 

NEG INt 3.90 2.41 1.813.90 2.41 2.41 
_________ .. _____ . _________ .Al.NL. __ ._~.!l.(L ___ .2..t.!tL 1.8L ___ .J.....<lL:...--.2dL_. __ .2....!l,-'-I __ _ 

NEG AINf 3.90 2.41 1.81 3.90 2.41 2.41 
______________ B!.L ___ ..L..ll-_~J _____ .hIlL __ . ...1.J.L ___ ....2...tl. ______ .2 .... !i..L_. __ .. __ _ 

NEG lUI 3~31 2.41 I.B' 3.31 2.41 2.41 
AWl 3.31 2 .. 41 1.61 3.31 2.41 2.41 

NEG AWl ).31 2.41 1.8' 3.31 2~41 2.41 

----_._._----_ .. _._. __ . __ ._----------_ . 

. ------~-------------------------------------------------------

----_._-------



flO;'IING POIN! Ul\".r OI'tOHAI!Ui". WIIH rOKwAKUING or lXlrK~AL AND I-HOX UPE~ANU~ 

NO fNlH .. xINl; INUEXINI; 
INT~~NAL fX1E~NAl I· .. 80x INlfKNAl EX1FMNAl j-IlOx 
o PI IU\ND Of' f I~ !,ND ill'l RANU ,JPt I(ANlJ OPt.MANO 01'1: HAND 

NO~MALllEt:; I. 
IN! J,,9Q 2.41 J. Ii! ~. 'Ill (.1, I 1.41 

NfG IN) j.90 :l • I, I 1.81 1.90 2.41 ';.4 ! 
AINI 3.90 ~. 4 I 1. d I .>.90 2.'1 I <,.41 

NEG AIN) .~. 90 <' .Iil I. HI .S.90 <'.41 2.41 
(D) j. 51 <'.4) I. t31 5. j ) 2.4 1 L.41 

NI::G ( Dl 3.31 ".41 I. Ii 1 ). j I .:'.41 <,.4 ! 
f:\.!U! 2~ 3) 2.ltl 1.8 ! 5. j I .l. '+ ! l.41 

NEG AID) 3. j 1 2.41 I. Ii I 1. jJ L.III <' .1, I 

MEMORY OPERAND HAS XPfN 
IN) i.9Q <'. I. I I. HI j.90 ;.!.4! .:' ,41 

NEG IN) 3.90 2.41 I. HI :S. '10 ;,> • II 1 2.41 
..... ___ ... _f:\. .. !.N ! .. .. j . .,'tQ 1..4! I. !1 J J.'IU 2.1+ !. L.~J 

NEG AINl 3.90 2. liI I. tll j. '10 L • Iii <' .11 I 
(l,J! j. j I 2. 1d I. d 1 J. i 1 2.41 2.41 

Nf:G lUI 5.51 2.4\ 1. Ii 1 .L.i 1 ;,>.41 2.41 
Aun 3. jI 2.'1/ I. I:lI 5. i 1 2. 111 2.41 

NEG Ato) i.lI 2.lil 1.81 3.31 2. ~ I ;>.4 I 
----.- ----- .--- ---

M~MOKY OPERAND HA~ U,V FLAGS 
INI j.'IO 2.41 1.81 .~. 90 .:!.41 .!.4 I 

Nt:G 'N I 3.90 2.41 I. Ii 1 S.90 2. 1, \ <'.4 I 
AINI .S.90 2. 111 1.81 .s. '10 2.4 I ~. 4 I 

NEG AINI 3.90 2.4 I I. B 1 .1.90 2.41 2.41 
._ .... __ .. __ ... ...1lL! ........ _ .. _l..J.L ~.Ij! . .1 ... 8 ! .. J. j! .. __ 2 •. ~J .2 ... '!.i. 

NEG lUI 3.31 2. 111 1.81 i.1I 2.41 2.41 
A!UI jdl 2.41 1.81 3.31 2. ~ I ",.41 

NEG AIUI 3.31 2.41 1.81 3. H 2.111 <' .11 I 
--------_ .. _---_ .. 

MEMORV OPERANl) HAS XPFP 
.. __ ...... _ ..... ____ I N L .. _._ .. ......h 9 0 ... _ ............... 2.~..lU l .. ~ ! ~!.'iQ £~~.l .......... l.!~j 

NEG IN) 3.90 2.41 1.81 3.90 2.41 2.4 1 
~!I'l) 3..90 2.4; 1.81 3. '10 2.41 2.'1 I 

NEG AINI 3.90 2.41 1.81 3.'10 2.41 1..4 \ 
J .. LJ I 3.31 2.41 1.81 3 •. iI 2 •. 41 2.41 

NEG lUI 3.31 2.41 1.81 3.31 2.~1 .:'.4 I 
_____ ~JdL .... _ ..... ..l .. 1L .1.~~.1 1.1,0 3. H .. £ • .'!L _~_ ... IjJ - .. _ .. _. __ ... -
NEG AtUI 3.31 2.41 l.iH 3. 31 2. 11 1 2.111 
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92 

--E!..O A TI N GPO I NT L FT OP ERA TI ON. ItUJL __ £MWA.IUlH«, __ QL_EXIfKNAL~j\(IL.~::.6..QL.o..e..EftR",ANwD""S",--__ _ 

NO INDEXING INDEXING 
INfERNAL EXJERNAl I-BOX INTERNAL EXTERNAL I--'~!ll( 

OPERANO OPERAND OPERAND OPERAND OPERAND OPERAND 

NORMALIZED I. 
INI 6.76 4.36 4.06 6.76 4.31 4.01 

NEG INI 6.16 4.16 4.06 6.76 4.36 4.01 
AINI 6.76 4.36 4.06 6.16 4.36 ~I 

NEG AINI 6.76 4.36 4.06 6.16 4.36 4.01 
lUI 6.16 4.36 4.06 6.16 4.li ___ 9_-"1LI-____________________ _ 

NEG lUI 6.76 -- 4.37 4.06 6.16 4.31 4.01 
ACUI 6.76 11.11 4.06 6.16 4.36 4.07 

NEG A(Ul 6.76 4.36 4.06 6.16 4.37 4.01 

MEMuRY OPERAND HAS XPfN 
(N I 

NEG INI 
AI N I 

NEG AINI 
__________ (U I 

NEG CUI 
_____ ACUI 

NEG ACU I 

MEMORY OPERAND HAS U.V FLAGS 

-------------'----------------

6.76 4.36 4.06 _~~ 4.36 4.01 
6.76 4.36 4.06 6.76 4.31 4.07 
6.76 4.36 4.06 6.16 4.36 4.07 
6.76 4.31 4.06 6.16 4.36 4.01 
6.76 4.36 4.06 6.76 4.36 _____ ~ ____________ _ 
6.76 4.36 4.06 6.16 4.36 4.07 
6.16 4.36 4.06 6.16 4.36 ~ 
6.76 4.37 4.06 6.16 4.36 4.07 

!liL.-__ 6.76 4.36 4.06 6.16 4.36 _- 4.01 ________ _ 
NEG (NI 6.16 4.36 4.06 6.76 4.36 4.07 

AINI 6.76 4.36 4.06 6.16 ___ ~36 4.0L __ 
NEG AINI 6.76 4.36 4.06 6.16 4.37 4.01 

(UI 6.16 4.36 4.06 6.16 4.36 4.01 
NEG lUI 6.76 4.36 4.06 6.16 4.37 4.01 

___________________ ---A1~_ 6.16 4.36 4.06 6.16_~1h _ ___ JuJiL __ _ 
NEG A(U) 6.76 4.36 4.06 6.76 4.31 4.07 

.------_. .---_ ... _----"------------ ------------------
MEMORV OPERAND HAS XPFP 

eN) 6.16 4.36 4.06 6.76 4.36 4.07 
NEG (NI 6.76 4.~6 4.06 6.16 4.37 4.07 

__________ AlNI 6.76 4.36 4.06 6.16 4.36 4.07 
NEG AIN) 6.76 4.36 4.06 6.76 4.36 4.01 

__________________ -1!li ____ ~11L __ 4_.1lL__ 4.06 6. 76 4._i~ _______ 4.0L_______ _ ___________ _ 
NEG (U) 6.76 4.36 4.06 6.76 4.37 4.01 

A(UI 6.76 4.36 4.06 6.16 4.36 4.01 
NEG AfU, 6.76 4.36 4.06 6.16 4.36 4.07 



FLOAIING POINf M+ OPEKAIION. WIIH 

NO INDExiNG 
!NTtMNAl EXTERNAL I-AOx 
OPlRAND OPlMANU OPERANU 

NORM ALII fC I. 
!!'l ) Q,Q(J I!. \.9. _1l!U~ 

Nf:G IN) 6.0U 4.S" 9. U I 
AINI 6.00 4.59 B.Bl 

NEG AIN) 'j.7L 4.'Jl 9.0l 
lUI ~.4:t S.62 7.86 

NEG lUI 5.42 j.6<' 1.86 
A!\!L .-. _.?..,I~;! 1,Q2 f.Cjq 

MG AWl 5.4l j.b2 7. Ut. 

MEMORY OPtMANU ~AS XP~N 

INI 5,112 3.6<' 7. UI, 
NEG (/~ I 5.11,2 i.6l I.U6 

.. __ ._ ................ _ ... A!!'iL ~ .. !!~ 2!2;l l!~Q 
NEG AINI 5.42 1.62 7.86 

!UI 5.42 1.62 (.B6 
NEG lUI 5.42 3.62 1.1l6 

AI!)) 5.42. 3.t:!2 7..86 
NEG Atu I 5.1,2 3.62 7.86 

~-.--- _._--- . - -~ -- ... -- _._------_ .. 
MEMORY OPERAND liAS U.V HAGS 

INl ).92 j.n 6.49 
NEG IN) :'.42 3.92 8.lt6 

AINI ').It~ :s.n 8,46 
NEG AIN' ':>.42 .~. 92 8.46 

.. J.\J.L ... _ ..... ~.., 4 2. _.l!.'n ~dQ 
NEG lUI ':>.42 3.92 8.46 

AIlJl ').4~ j.n a.lto 
NtG AWl ':>.42 ~.92 8.46 

MEMORV OPlRANU ~AS XPFP 
. _ .. __ l!H. ... ':> •. i!~_ ... .l.!.'1.~ . ~" .. 'f!L . 

NEG IN' 5.42 .1.92 8.46 
AlN I ':>.42 j.n 8.46 

Nt:G AUH ':>.42 i.92 8.46 
.PH .~.1t2 3.9;:' ~.46 

NtG lUI S.42 s.n 8.46 
__________. ALll.l ..... _2.!.!!1 ... j.,!.1 ~...!'f6 

NEG AWl 5.42 J.92 8.46 

" "----_._._-

FOKIIAi~iJ INC, Of LX 11I(NAL ANli I-BOx UPEKAI\li'i 

INDEXING 
INTERNAL fXIEKNAL I-HOX 
OPERANU OPtRANU OPERAND 

{:..90 ~. '~( I ().!.~.r 
6.0U 4. j9 IU.U1 
/;.00 4. 'l? 10.27 
',. 7;> 4. W IU.02 
~.). t, ~ j.6~ 'J.e r 
5.42 3. bl 9.01 
~). 'Ii' ~.!6f _ ..'.~ .. fl..! 
'~. 42 ~.6? 'J.Ol 

'J. JlL ~.62 'l.tH 
5.42 3.62 9.07 

.. ?! .~.!£ ..... _l. 2.? .. 't.Q{ . 
'l.1I2 .1.62 9.0 , 
':l.1I2 3.b2 <J.Uf 
1).42 j.62 9.0' 
S.II? j.62 9. Q 7 
').42 j.62 9.01 

-- --.--- --

s.lt~ j.n 9.9' 
').42 3.92 9.oT 
~.1I2 L'f(> 9. I, r 
':>.1,2 3.92 9.61 

-.~-~ ~~ ?--- .~ ,n ........ . '1!f,lJ 
5.42 3.92 9.67 
'!.4~ 3.n 9,&7 
':>.42 j.97 9. t,( 

_2 ... 1!~. .. ,i.'ll . .'1.191 
5.112 j .92 9.6 , 
':>.42 j.n 9.1,11 
~). 42 .i .92 9.6' 
,:>.1~2 ~.92 9.67 
5.42 S .92 9.61 

.2. 'h' . __ }.n '1.oJ 
5.42 3.92 9.6 r 

--_.'---" --_.- .--.-.-~------

---- _ .. _--_._.- _ .. _- -_. . --

.. _ .. __ ... __ . 

. -_ ..... - - .... _. --_.-

--.---------- _.- -.-- .. --
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_f!,Jl~ LlN~_.eQlliL--'1~J)P f RAUQfi..Jil JJL ...f OR w 4RIH l'iG_ill'_....E.X.ll1i.l'iA.L_4ND l:-.fJ.QX.01'.E.!!A!'il.l.s"'_ ..... 

NO INDEXING INDEXING 
__ ._lJiH= R N~ill E R ~1. ._L:-J3J))( ._! N.H Iijlji\h ·.~.X I fr< ~A~ I-J3.QX_._ 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 

IN) 6.00 4.39 8.82 6.00 4.52 10.21 
-.-·.--·.------NEG. INI 6.02 4.52 9.01 6.01 -4.39 10.03 

... _ ... _ .. __ ._ ... _._.A!JlLL ____ ....Q~ 00 ___ 4. 3.9. __ .... _8 •. ~L_. ___ 6. OQ.. _. __ .!i...~L __ lQ..£L_ .. _ ..... _____ . __ . ____ . ___ . 
NEG AIN) 6.02 4.52 9.01 6.01 4.39 10.03 

.. J.HLL _____ h.'!.2 __ . .2 .• 62 _ __ ... I~~Q_ .... _ .. 2 ... .'!2._ .. _ ._hfl2._ .. 
NEG lUI 6.01 4.22 8.46 6.02 4.22 9.61 

AIUI 5.42 3.62 7.86 ~~4~2 ____ ~3:.,6~2~ ____ 9~.~0~1~ ______________________ _ 
NEG A1UI 6.01 4.21 8.46 6.02 4.22 9.67 

MEMORY OPERAND HAS XPfN 
_ . l.tti .. __ ._. __ .h.IfL ... __ .2 ... .62 ._._._ . .1 .• l!1L.. . ... 'hlU__ .. i •. Q2.. __ ._...J~ 

NEG INI 5.42 3.62 7.86 5.42 3.62 9.07 
AI NI 5.42 3.62 1.86 5.42 3.62 9.07 

NEG AINI 5.42 3.62 7.86 5.42 3.62 9.01 
...1.!.!L __ . __ .. 5.. 4L..._2 .•. i1.2_. __ .. I~~Q.. __ . __ .5 • .l!2_. __ . J •. 6.l ___ 'htl. 

NEG lUI 5.42 3.62 7.86 5.42 3.62 9.01 
A.! . .!.!1 .. _ .. _ ...... 2.J!2 .. __ ..... .2...6.2. ... . __ r.!liI. ... _ ~.~.4L_. __ l~L_._~o..1. .. 

NEG AWl 5.42 3.62 7.86 5.42 3.62 9.01 

MEMORY OPERAND HAS U, 
Hi! ... .'i.~.l±L2,.<l.2. fl. .. -'i.Q 5.IfL h.'! 2 __ . __ 9. o.QI. 

NEG (NI 5.42 3.92 8.46 5.42 3.92 9.61 
. __ 4 !.N!~.!!2._ .. 2 •. 92..8.46. .. S ..... If.L_ _. 2. '1.2.9. .. 11.1. 

NEG AIN! 5.42 3.92 8.46 5.42 3.92 9.67 
._--------_. lUI 5.42 3.92 8.46 ~ 3.92 9.67 

NEG lUI 1.42 3.92 8.46 5.42 3.92 9.67 
__ . II LU.1. .. _.2 .. 1t2..._. ___ 3.2.2._ _~4Q _ .5.1t2 1.9.2 9.~6 L ... 

NEG AIUI 5.42 3.92 8.46 5.42 ~.92 9.67 

MEMORY OPERAND HAS XPFP 
._----" (N I 5.4~ 3.92 

NEG I N I 5.42 3.92 
ALNI .. _ .. 5 .lt2._ .. _ 1~.22 

NEG AtNl 5.42 3.92 
. !J..J 1. _ ... __ 5.. l t2. .. _'1 ... 22. 

NI:G WI 5.42 3.92 

__ ._ 8. 4 6 _____ ~~ 42 ___ .. 
8.46 5.42 

_.".8 .. ~6.... . 5.~.42. 
8.46 5.42 
JI .. 1i6 5..1f2"". 
8.46 5.42 

h.'1.L__ 9.61 
3.92 9.61 

.J.n .. _ 't • .Q.l 
3.92 9.b1 

_J .. 9.2 9....61 
3.92 9.b1 
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NEG AWl 5.42 3.92 8.46 5.42 3.92 9.67 



ENVIRONMENTAL TIMING 

Method: 

Sequences of operations were generated and timed by GENER. 

Environment: 

Cases were run with environments of one, two, and up to eight 

consecutive unnormalized floating point adds and also with similar 

sequences of unnormalized floating point multiplies, all using the same 

external operand. 

Time Evaluation: 

The printed output is actually the average instruction times. 

The "environment" is actually a "forwarding" environment in 

each case, since the operand addresses are all the same. The average 

times for the background instructions thus should be 2.41 J..LS for + (u) 

(according to p. 66) and close to 2.71 for *(u) (according to p. 76). 

Assuming the environment to be unaffected by the instruction, the 

subject instruction time can be computed as follows: if a test group 

consists of one subject instruction A followed by n environment instruction 

B, and if the average instruction time is tAV., then 

group time = 

= 

and = 

where tA, ~ are the instruction times for A and B respectively. 
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For example, in the case of a ST (u) followed by 3 * (u) instructions, 

the effective store time is 

= 4 * 2.25 - 3 * 2.71 

= 0.87 /J.S approximately. 

The same method when applied to the case of 3 + (u) instructions leads to 

a negative effective store time. 

Each time measurement may have an error on 0.01 /-LS, and the 

absolute error bound of the formula is actually (2n+1) . (0.01) /J.s. For 

the above computation, the error is not larger than 0.07. 
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flOATING .eDIJllLENVIRCNMENIAL fEST 

ONE TWO THREE FOUR FIVE SIX SEvt:N E IGHI 

FOLLOWEO-Sy+Tul op-s--ir-z.1f.1 -EACH 
SHut 14.82 IN_~L_~I'!YlBJm!1fHT) 2-"_5J _____ 24QI 1._13 2.21 2.21 2.2tl 2.26 2.31 

SRDCU, 15.10 IN A SRD tNVIRONMENfl 2.56 2.04 1.81 1.93 2.20 2.28 2.25 2.31 
SlOtU) 19.59 IN A SlO ENVIRONMENT) 4.60 3.21 2.55 2.76 2.70 2.b6 --2...6L __ -2._oL ___ u ________ _ 

leU, 11.34 IN A l ENVIRONMENT) 3.00 2.50 3.16 3.00 2.91 2.U3 2.18 <1.14 
OlCUI Ih'i_LI1L~lLl, __ f.NYL~OJ''!MLrtll ___ .l_.J_~_ _2.61. l.16 3.00 2.91 2.83 2.18 2.14 

LfTIUI (4.35 IN A LfT ENVIRONMENTI 2.56 2.32 2.26 2.02 2.46 2.44 2.48 2.44 
LX I WL1.!~L_L1JL __ t.NV.IRQNMfl'iIL ______ 3. 3\ 3.12 2.86 2.83 2.11 2.71 2.6j 2.64 
sx 13.46 IN A SX t:NVIRONMENfl:_ 2.11 2.41 2.11 2.47 2.S1 2.,.9 2.48 2.47 
LV 15.42 IN A LV ENVIRONMENT' 3.02 2.96 2.1\ 2.~ __ 2. .. .u ___ 2....oll ___ ----L_.51L _____ L.~'L ___ _ 
SV H.SI IN A SV ENVIRONMENT) 4.21 3.21 2.72 3.01 3.01 "2..92 2.86 2.81 

____ li _______ ~li2_JJLA ___ I.C ___ fNYIRONMftUL ____3.0J 2.96 2." 2.711 2.61 2.04 2.56 2.59 
SC (l.81.IN A SC ENVIRONMENTI 4.21 3.22 2.12 3.01 j.OI 2.'/2 2.8b 2.81 

_____ jJL __ J_:i~'+2.._JJL.! LR ___ !:IW1RQNM.fNJJ ______ 3.01 2.96 2.71 2.14 2.61 2.64 2.56 2.59 
SR (l.81 IN A SR ENVIRONMENfi 4.21 3.22 2.12 3.01 3.01 2.'-12 2.8b 2.61 
KV '5.27 IN A KV f:NVIRONMENTl 3.0J .2...90 2.71 2. 74 2.~L...- __ kb.!L ____ ---------2.~ ____ n.L • .5..2_n __ _ 
KC 15.21 IN A KC ENVIRONMENT! 3.01 2.96 2.11 2.14 2.61 2.04 2.50 2.59 

___ .. _ .. Xt. . . _ .. --.t~.2.l. __ l!'i .. .A_.JlL...fI'iYIROI'iI1J_NIL _____ 3.0l .2.96 2.11 2.74 2.61 2.64 2.56 2.59 
\I+C 15.27 IN A V+C ENVIRONMENT) 3.01 2.96 2.TI 2.74 2.61 2.64 2.56 2.59 

. ___ ~_±tL ___ l~ ___ 2.LlllL.Y.±.cjL.fI'iYlRO'flIMfl'i[J. _______ . .l. •. O'L. 2.96 2.71 2.74 2.61 2.64 2.56 2.59 
LVI 13.32 IN A lVI ENVIRONMENTI 2.11 2.41 2.2b 2.41 2.jl 2.41 2.13 2.41 
V+I 13.31 IN A V+I ENVIRONMENT» 2.11 2.41 ~._~U ____ . __ 2 __ L.tL __ ~L. ___ 2.a..3 __ L .. _. ___ .L..!fL __ _ 
V+IC (3.92 IN V+le ENVIRONMENTt 2.41 2.61 2.41 2.53 2.41 2.49 2.41 2.46 

_______ Y_:tIk!L ___ n~.2211'i V!J.c.1L l:'NV lROlWfliIL _______ 2.1j I 2. bI 2\~ 4! 2.5j 2.41 2.49 2.4 I 2.48 
KVI 13.32 IN A KVI eNVIRONMENTI 2.\1 2.41 2.26 2.41 2.31 2.41 2035 2.41 

__ tI,kL _____ n._l2 __ jI'iA.K~L_I;NnROI'iMf!iIl _______ 2.Jf 2.4! 2.26 2.41 2.31 2.ltl 2.33 2.41 

FOllOWEO BY alUt OPS AT 2:7'_ EACH 
ST(U) 14.82 IN A ST ENVIR~NMENII 2.64 2.36 2.25 2.34 2.40 2.5j 2.46 "2..57 

__ ~.BjHY.L. __ t5. .. JQH:L,!SHoQt;.t.l!llBONl1fl\1LL ___ 2 ..• 63 2.111 2.33 2.40 2.45 2.~3 2.52 2.57 
SLOWI (9.59 IN A SLO ENVIRONMENT) 4.8u 3.11 3.45 3.30 3.20 3.13 3.07 j.04 

______ .!.1!.!L_( l •. .,ill .ll'i .A. __ .!. __ ..t.t.l!( 11!.0NI'1EJi.LLf ,,-80 2.iI I 2.55 2.5 j 2.60 2. ~8 2.63 2.61 
OUUI 11.41 IN A OL ENVIRONMENT) 1.95 2.41 2.55 2.53 2.61 l.58 2.63 2.61 

LfTt UI 14.35 IN A LI- r ENylRONMENH 2.89 2. 51 .~.!!.e ___ ----.2AQ. ___ ~~.-----L..~ __ ...2~H ____ ~ll. ____ . ____________ _ 
LX 15.13 IN A LX ENVIRONMENrl 3.31 3.12 2.86 2.8j 2.81 2.19 2.18 2.18 
~1!. ___ .(J_.46_JN.~ __ ~l< __ .f.'NYIRQ~fl'ifJ ____ .. a.liL. 2.4.1 2.4T 2.52 2.61 2.t>Z2.63 2.04 
LV 15.42 IN A LV ENVIRONMENH J.OI 2.96 2.1I 2.14 2.11 2.13 2.11 2.73 

______ ~y _U~JU __ l!'i ~ ... ~!( __ !'N'H!!gNMf.N.LL ______ ~ .. 2t 3.22 l.12 3.19 3.lt 3.05 '.01 2.98 
LC 15.42 IN A LC ENVIKONMENl) 3.01 2.96 2.71 2.74 2.71 2.f3 2.71 2.13 
SC 11.81.IN A SC l:NVII!ONMENT) 4.21 3._22 2.12 ____ ~ ___ -.----1.t_I_1 __ .. 1~_~ ____ 1-,-_~.L ____ 2~_9Jt ____________ ... 
LR 15.42 Ir-. A lK ENVIRONMENfI 3.01 2.96 2.71 2.74 2.11 2.r3 2.11 2.73 
~!L _____ Jl .. ~J !lL!.~~"NYJ~O~.f.!'tIL _____ 'i~lL 3.21~. 72 3.19 3 •. & I 3.05 _i.O' 2.'16 
KV f~.27 IN A KV ENVIRONMENT) 3.01 2.9-6 2.11 2.74 2.71 2.13 2.11 2.73 

_______ I<,.k_ .... J5 .• 2LtN ~ JK __ f_~\!I!tQNf'1INIl ______ J.ga__ 2.99 .. 2. II 2.14 2. 71 2~n .2.1 I 2.13 
V+ {5.27 IN A V-t ENVIRONMENTt 3.01 2.96 2.71 2.74 2.11 2. n 2.11 2. n 

V+C (5.21 IN A V-tC ENVIRONMEN-TI 3.01 2.96 2.11 __ ..b.74__ 2.11 2.73 2.7t_--.L.L1 __ ._. _____ . ________ ... 
V+CR 15.21 IN V+CR ENVIRONMENTI 3.01 2.96 2.71 2.14 2.11 2.73 2.71 2.73 
LVI. 13.32 IN AlVI ENVIRONMENT) 2.252.'!1 2.48 2.53 2.5!:i~.~!L ~.59 2.61 

-----vi-l----13~TfjNi V-i-iENVIRON~,_ENTI------2:25- ·2.41 2.48 2.53 2.55 2.~8 2.59 2.61 
V+IC. I j.92 IN V-tIC ENVIRONMENfJ 2.41 2.61 2.48 2.59 2.56 2.62 2.59 2.64 

---v+Icii-----i3.92--jNViTcR -ENVIRONMENT'-----2:"4T-----l":61 2~48 2.5V 2.56 2.02- 2.59 2.64 
KVI 13.32 IN- A KVI ENVIRONMENT) 2.25 2.41 2.48 2.53 2.55 2.58 2.59 2.61 

-T(cT----T3--;-3)"]N"AKC!I:NV tR.QNI{~!ifr=-~:.:..=_ 2~i5- - l..iq 2.46 2. ~3 2.55 2. ~8 2. 59 2~ ilT . 
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COMMENTARY ON TRANSMIT INSTRUCTION 

The transmit instructions were timed with the external operands 

in the two lowest memory boxes and the internal operands in locations 

4.0 through 9.0. The index operands were in 12 through 114 (18.0 

through 30.0). 

LA is emptied before the actual transmission of information. 
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.TRA~$t'1.! f! 

-.--.- _ .. _----- - ._---_._ .. _----_ .... _-------_.- - --_._-------_._,--._-"--_.".- - --- . __ .-
EXTE~NAL ExTERNAL ExTERNAL INTE~NAL INTERNAL 1NIERNAL 

J9 T Q , 0 T Q T 0 10 
EXTtRNAL INTEKNAL i-BOX iNTERNAL ExTERNAL I-BOx 

I-BOX 
TQ 

I-BOX 

I-BOX I-BOX 
TO iQ 

EXTERNAL INTERNAL 

--_ ... --------_ .. _-----_."-- .... - ----

____ ~ __ ll..!..!iL _ __1J.~J!;. _____ .n~~!L.. ___ th~ L .. ___ !'! .. !LI. ___ Ji..~lL. ____ U~ll . _ . __ .1 3 .",8."'-~ __ .L1 j"-'.'-'8"--'~'-_____ _ 

~~E._._._.! 2 •. 6'1.._ J'l.,!Q 

05WD 
'-tWD 

_ .2!l •. 'llt.. ~~ .• 'Ii!. 

.1.1 .99 ... 

'sO.H. 

14. Ii 1 

J!t .. 4b 

14.lil ...... U.2fl I~.~~ _ . .13 .• 82_ _13.85 

! It.~.r !~.;w !J..? !J .! 3.8~. ____ I J. 6~ .. _ 

ad I 
--9WD ~97 . __ . 38. 5_fl ______________________ U ... £J _ . __ J ~ ...... _"8'_"5'___ 

!.!~.IJ 
IIWP 

.. I 
13W'P' 

.. 3.l..'1'L_. _ .. 

_ .4h'l.'L. 

__ .!.......-.-l __ ._2lh.Q!14 ____ _ 

15Wo 
"._. __ l . 'j{;. 0 r . __ _ 

47..0.!L . 13.21 u .. 1i~_. 

~~h.ltb.. n.n . J 3 .• .8. ~.L ___ . 

li..J!l 13.8'3 

__.¥________________ _ ________ " __ " _________ ._0_"- ____ .. 
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100 
__ IKAl\lSMLI ____ ~ _____________________ _ 

EXTERNAL ExTERNAL EXTERNAL INTERNAL INTERNAL INTERNAL I-BOX I-BOX 
__________ T !L__ 10 __ J 0 r O-.I!l ___ ---.LQ 

I-BOX 
10. TO TO _____ _ 

EXTERNAL INTERNAL I-BOX INTERNAL EXTERNAL I-BOX I-BOX EXTERNAL INTERNAL 

IWD 14.47 14~ 13.85 15.04 15.06 13.8~_U,,-85_ 14.48 14.41 

_l\olIL ______ 2Q".liJL _____ .2J:L...!tlL._~32 28.~0 _ ~1L._ 24.12 __ 22...iL_ 20.48 ~~~8 ___________ _ 

___ 5.li1L- .2.6....5.1 30. 74 4 I .52 _.!U....52.. 35. 5 5 3O....l.I.l.--~...5._~_2.b.....!il --------------

lWD32~S6. ________ i<L..1.b 39.16 32.56 

_2WlL ________ .31i.S8__ _ __ ~ _____ ll.~ ________ ~ __ tl...62._ 38.58 

___ JJ~ _____ .-!thll_ ___ ___ ----.5..2 ___ .""-05-'---_____ _ .51L.Jl!i ___ ..!i=4",. 6"""3"--___________ -+--________ _ 

13WD 50.68 64.46 '>0.65 

___ I ~I/D ______ ~"_~ ____________________ _ ---------------------------------------- ----------------

___!iQ_W_!L_______ 162. 15 

__ -100WO 312.88 



COMMENTARY ON INDEX ARITHMETIC INSTRUCTIONS 

These were timed with external, internal and index operands both 

with and without indexing of the operand addresses. 

The external operands refer to the two lowest memory boxes. The 

internal operands refer to locations 7.0, 8.0 and 9.0. 

Conditional refill operations were tested for both conditions. 

In the LVS instruction the answer is placed in the location of one of 

the summands. 

The instructions LVE and SV A were timed for all three sizes of 

the address field: 18, 19, and 24 bits. 

In SX, no memory fetch is necessary. This is not true for SV, SC 

and SR. This explains the large difference in timing. 

All successful refill action requires memory fetches. All direct 

index arithmetic instruction except SX require memory fetches. No 

memory fetch is required for immediate index arithmetic. 

Concurrent E-box activity can overlap much of the I-box time. 

This is, of course, not possible if the LA is empty. The RNX instruc­

tion requires the draining of LA. 
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--l,~-BO)( H~s-rIl.UCJ-WNS 

ExrERNAL OPERAND*~INrERNAL OPERAND ~~ INDEX OPERAND*~IMMEDIATE 
_______ JliB_.tkI _ t.UE~U-'LE_Jll~f~_LtH~..cHIi£!JlR.E.c.L_H£fUlllf 

LX ~.1J 6.33 6.93 1.53 5.12 6.33 

LV 5.42 5.81 5.88 6.48 5.21 5.81 3.31 
~-"----.-----------,-~ -- ---~ .. -- -----,--- -- - ,- - --------_._----- ----_ .. _, .. _----
lC ~.42 5.81 5.88 6.48 ~.27 5.87 3.31 
--------~----.-------------------"'--"------------.-----"'- - --- - --- ------ -----
LR 5.42 5.87 5.88 6.48 5.27 5.87 3.31 

SX 3.46 3.61 3.01 3.31 5.12 5.73 
,--.---------

SV 7.81 7.82 7.83 7.83 6.33 6.93 

SC 7.81 1.82 1.83 7.83 6.33 6.93 

SR 1.81 7.82 7.83 1.83 6.33 6.93 

1/+ 5.27 5.87 5.81 6.48 5.21 5.87 3.31 
-,-----.. ---~-------- .- --- . --- ------.-------.--------_ .. --_._--------_. __ .. __ ._-, --'""-. "_._._--'-. __ .- _ .. _--,-,----------

V+C 5.27 5.81 5.87 6.48 5.87 6.48 3.92 

V+CR 5.21 5.88 5.88 6.48 5.88 6.48 3.92 

V+CR 9.34 9.94 9.94 10.54 9.94 10.54 8.13 
-------------_._. ----,-- - -------.--.. -.---------------------~ 

KV 5.27 5.81 5.81 6.48 5.21 5.81 1.31 

KC 5.27 5.81 5.87 6.48 5.27 5.81 3.31 
~ ----.. ------,-.-~------~.--.---~--. ""--------~------------------~~-------. 

lVNl 3.3 t 
----------------------- --_._-----------------_ .. _----- ---- -- ----,--

v- [ 3.31 

V-Ie 3.92 
_._._._,,"'_ .. _-, ... .. --------~--------~------- ----.~.--- ---_._-_.- -----~--~ .- - . ---~---~------~ 

V-fCR 3.92 
--------------"'_.,--- -~ -,-_._._. ,------------- ------_._--- --- -"- -~- --~---- ---~-------------- ~-

V-feR 8.13 

C+J 1.11 
~- --~-------.--.--.---"-.---,-- --.... - -- -------- ---~.-.---.--.-------.--.-- -------_."'---- -
C-I 3.11 

KVNI 3.31 

R 11.42 11.43 10.83 10.84 7.68 8.29 
--------- ------- ._. __ . ----- -,--.- . ---------._--.-------------_._------------- ----- _._--- ------

RCZ 5.21 5.87 5.81 6.48 4.07 4.67 

---"- -

------."-

-Rei··-·- ----n-~-42-----i -'-:;"f-·--lo~aT~---io-:84------f:68----8-:-29------------ ------------------

-RNx-----12-:96---,3.5(;--------------------------
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__________________________ J .. :-JUlll .. __ JJi_S.fJl,\.!CIlQRS .... _ 

LVS J FIELD ECUAL fa INDEX OPERAND J FIELD NOT EQUAL TO INDEX OPERAND 

CLEAR VF IXR 5XR IOXR 15XR IXR 

____________ ~6~.~4~8~_~8 13.71 22.75 31.78 8.29 

lVE I-BOX INSTRUCTIONS 

DIRECT EFFECTIVE DIRECT EFfECllVE DIRECT EFFECTIVE 

__ 1.8Jlll.L ____ Jh~._. ___ .. 9J"O'Ii. _____ !LJ'i.'L_ .. ___ -..2.~.lL9_ _. _1 .. 6IL. 1.68 

l!liUl.s._. __ Ji .. 6.'1. _______ 9 ..... Q.It __ . __ ._ .. _ .... 'l....1i 'l._. __ . __ ._'l.. 11'1. .. _. _ . __ L .. 6.IL l.68 

2481TS 8.89 9.04 9.49 9.49 

SVA 

_.-Ul!!UL ______ L~!U 1.!l2. 1.62_ .I • .!l3 

__ I.9.!H IS._. ___ ... _ . . _ ... l..~! . r. ~.l. r •. 82 _-'.83 

1.68 

6~ S3 

b.B 

7.68 

6.'D 

6.93 

~XR 10XR 14XR 

I ~.52 21t..55 31.78 

24 BIT S -LJ!L ___ -.L~~ 7.82 1.83 .. ..Ju..li ___ .2. ... 11_. __ . _____________________ ..... _._. _______ . __ . __ .. _. 
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BRANCH INSTRUCTIONS 

"Consecutive" means that each instruction called for a branch to the 

next instructions. "Non-consecutive" means that the branch was to a lo­

cation from one to four instructions from the one being executed. 

For CBR type, the "success" refers to a successful refill in which the 

register is refilled with its original contents. A one was in the count field. 

For an unsuccessful CBR the branch was unsuccessful and thus no refill. 

The original count in the count field in this case was greater than 10,000. 

The right-most four columns of data involved indexed addresses. 

104 



_a~~N£!UNG .Cti BINlJ ~o FURWAiiOLNG._....nlRELL.AODaE~~lNG INS1~UCJION AI FULL ~OKU ADDK 

- --------N-O,--:l:-"ON-:D:-:E:::-XC":I,-,-NG 

SUCCES 
LON Sj:C 

UNSUCC 
CON~!=C 

SUCCI;:S 
NONJ;QN 

UNSUCC 
NUNCON 

til Ctil 4.82 4.~2 4.82 4.~2 
-CIl+·C(jZ+ -··----4".82 . ----I~~T-- 4.82-----11~;2---·-------

t;;fi- <::I:lI- 4.!:l~ I,. )2.~~1j~ 4.12 
t(jH CBIH 4.82 4.~2 4.82 4.~2 

J;IHL I!.!I! Ih~2. Jj~ 1.4 4.~2 
CtiK+ 11.14 4.52 1 t.14 4.S;> 
CIlK- 11.14 4.~2 11.14 4.S2 

~H-------·-·-- II~--·· 4. ~2 ---,-,-. "I4------4:~;_------ .. 

UIND 
.-

I-DOX IND 

\UCCES 
lGNSlC 

?!JL._ 
S. 12 
~. 12 
.,. 12 

1 '.44 
11.44 
U ... !!!L._ 
11.114 

UXl BIH .. i!..,52 __ ..... 2.26 ___ .!! .. 52 __ ~_~~ ... _____ ._ .. _~-,,-QL 

ARJ1H BtSULr !NY 
BAl (HAL 

.. 

19.78 1.20 

.. _--_._-_ .. _._---

19. (8 1.20 20.08 

---- -- ._._-_ .. -- _._._._--_. 

------~------.. -----.- ._--_._---

U~ANCH AOOR~~~ INU~X 

UNSUCC 
CUN', t C 

SUCCl5 UNsuCt 
NONCON . NQi~CQN 

',. 1 ~_. ____ ] .•. \2 .. 
'" I;'> ') • I! 
'I. 12 '>. I L 
'I. 12 '). I! 
'J. 12 I 1.4 1, 

'>. 12 11.44 
'I. \2 .. ____ .! 1. '!4 
' .. 12 11.1,1, 

_._'~_.!l. ___ . _________ . _ _ . 
':l.12 
'J. ! l 
'1.12 
'j.12 
~l. 12 
·l. .. .Ll._.__ . ____ . __ . ___ ... _ ._. __ ._. ________ . 
'J.12 

;> dHL __ . __ ._ ~. fl.! ___ ._I.liQ.. ___ . ________ ._ 

7. ;tI 20.08 (.21 

- _ ... -_._-----" ... _-----_ .. _- .-. --_ ... _------------

- ------ --- -------_ .. _- .--.---- ---~.---------

-_._---- -- --_ .. _----_._------_ . 

. _._-_ .. _"----.---._-+--------_.- -_ .. -... ----_ ... 
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VFLTIMING 

The page heading gives the name of the instruction and conditions under 

which it was tested. Each line represents a variation in operand data defin­

ition, as shown in the left-hand column. Each column of figures represents 

a variation of operand placement; external memory, external with word 

boundary crossover, I-box, internal (accumulator), and internal with word 

boundary crossover. The columns are then repeated for the case of oper­

and indexing. Here the effective address was modified by an index register 

containing zero. 

A standard operand (444 ••••••• 4)16 was used for both binary and decimal 

type operations. For data-signed operations this would be interpreted as 

+(44444 •••. 4)16. Exceptions to the use of this standard operand were made 

in the following cases. For add (+) the accumulator was initially a low or­

der +1, and the memory operand +(444 .• .4)16' This provided for continual 

recomplementatian where the sign of the instruction was inverted (subtract). 

For add to memory (n+) the accumulator was initially +(444 .•• .4h6andthe 

memory operand +1, again to provide for recomplementation. For multiply 

(*), multiply and add (*+) and divide (/) the accumulator and factor regis­

ters initially contained the standard operand and the memory operand was 

+1. This was done to provide some control of the data during repeated ex­

ecution of the instruction. Finally, for convert (CV) and convert double 

(DCV) the accumulator was originally +1 at offset 20. This was done mainly 

for the case of double convert decimal to binary so that the result would al­

ways be accepted as legitimate decimal data for the next execution. 

There are some cases where a number enclosed in asterisks was 

printed instead of a time in microseconds. TheS3 numbers show that an 

indicator has come on during the execution which would invalidate the re­

sults. The bit position of this indicator bit is displayed. Specifically, *01 * 

shows an instruction check reject. In the case of load transit and load fac­

tor, these were caused by machine errors in handling a partial field 
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condition. In decimal operations it was probably due to the use _ of binary 

data. When these are not interpretable as legal decimal quantities, $IJ 

will be turned on. For divide, *24* shows a zero divide condition. Again 

it was probably generated during the course of repeated execution. A 

"PF'" printed out to the right of a line indicates a partial field occurrence 

for the data definition in question. 

There were three runs through the VFL instruction set: 

NO FORWARDING DmECT ADDRESSING 

No forwarding implies that the operands were picked up or stored in 

four consecutive locations. For external operands, these were (150000.0)8' 

(150001.0)8' (150002.0)8, (150003.0)8, then back to (150000.0)8, (150001.0)8, 

etc. This was done to provide maximum speed benefits from the STRETCH 

memory-box configuration. For I-box operands, the locations were $XO, 

$Xl, $X2, $X3, $XO, etc. Here there should be no difference in times be­

tween no forwarding vs. forwarding, and this was indeed the case. 

'FORWARDING DmECT ADDRESSING 

Forwarding implies no updating of operand location for succeeding in­

structions. This provides look-ahead the opportunity to forward data from 

one level to another. The operand locations used were: external (150000.0)8 

external with word boundary crossover (150000.74)8, I-box $XO (20.0)8, in­

ternal (10.0)8' internal with word boundary crossover (10.74)8' 

IMMEDIATE ADDRESSING 

The 24 bit address of the instruction contained the equivalent of the 

standard operand (444 .•. 4)16' There is,of course, no case of forwarding 

with immediate operands. The to-memory type instructions were deleted 

since they are undefined for immediate addressing. 
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COMMENTARY ON VFL INSTRUCTIONS 

108 

1. All VFL instructions require an operation code LA level. 

2. All VFL "to memory" operations require memory fetches. 

3. The number of LA data levels are doubled whenever word 

boundary crossover is present. 

4. VFL stores with word boundary crossover involves a 

"sequential store" situation. The second store level cannot 

be loaded into LA until the LAAR is no longer busy processing 

the first store level. 

5. The word "forwarding" is being used in the same context 

as for floating point instructions, meaning identical operand 

address. 

Actual fetch-type forwarding action is possible only for con­

secutive fetch-type VFL instructions with no word boundary 

crossover. 

"Store-close-to-fetch" forwarding is present for consecutive 

"to memory" VFL instructions with no word boundary cross­

over. 

6. The error marks on divide instructions (pp. 127, 154, 177) are 

due the use of a zero divider. 



VfL~I~STRUCTION • NO fORWARDING DIRECT ADDRESSING OFFSE T 0 INSTIWCIICIli AT FUll WORD AOOIHSS 

__ . _____ . _____ .___ ··_-----_.---_" ____ 0"_- ._. ___ ~ __ _ 
NO INDEXING 

EXTERNl [XTERNl I-BOX INTERNl INrERNl 
OPERAND _we ~OVR ~eE~ANQ_ OPERAND W~ .XOVR 

INDEXING 

~xrERNl EXfERNL I~BOX INIlRNl INfERNL 
OPERANP WB XOV~ OPERAND UPlRANO we XOVR 

__ ,,-I B",..V_d tJ!_L __ ~_~':!_!.~~_ . 4.20 ___________ ':! !...!lL ____ ~ _______ . __ .l!..2L _____ ~ _____________ _ 
IBV,S.8) q.36 

_. __ ._ .. _ .. -'8V.16.6_L. Q.'16 
IBU.32.81 6.16 

_____ (!HJ.IIB.B t _1 • .s6 
(au.64.81 8.56 

6.32 
6.40. 
1.16 
8.56 
9.16 

4.36 
_____ .4 •. 9 b. 

6.16 
____ .3 __ 16 

4.82 6.11 4.36 
4.96 6.81 4.96 
6.16 '.37 6.16 
1.36 8.56 1.36 
8.56 9.16 8.56 

__ lfuJL1J ________ --..!!.~ 
8.5.6 
4.20 ____ ._lL.Jl2.~_~ ______ . ____ ._li.22_~. ______ ~~ _______________ . __ .~ ___ . ________ _ 

, B. B. II 4 .80 
(6,16.11__ 5.g0 
11\,32.1) 6.60 

____ La,~8.u 7.tH) 
IB.64.1) 9.00 

6.41 
6 • .18 
1.98 
'I • . , 6 _ 

10.16 

4.80 
_.5. If 0 . 
6.60 

__J.. 60.. ______ _ 

4.82 6.82 4.80 
~.40 6.92 ~.40 
6.60 7.98 6.60 
7.80 9.16 l.BO 
9.00 10.36 9.00 

_____ (Q~.41 4.41 
9.00 
4.47 _._._~_. __ .~. ______ ------..-J±..Jil ________ . __________ . __________ .~ _______ _ 

(Du.e,41 5.09 
1 OlJ.. ! 6..IU_f>. la. 
(OU,32,41 8.10 
I DV. 46.4.1 I! .IlL 
IDU.64.4) 13.50 

6.47 
7.S0 
9.90 

.12,.30 
14~ 10 

5.09 
__ b._:lO 
8.10 

.. 11..10._ 
13.50 

5.09 6.B4 5.09 
g.lQ l.5! 6.IO 
8.10 9.90 B.70 

11.10 1.2 .• 30 L1.10 
I 3.50 14. 70 13.50 

___ I_DJ!..!!.tJi..L ______ 4_.~ _ ~ ..... 2>LO __ _ _______ .bBl.. __ . _____ ___ ~ ______ .___ _ __ . _____________ .. 
10,8.41 4.80 6.45 4.80 4.82 6.83 4.80 
IOfJ61~! 6~Dg r.5.O. _ b. OD. __ _ b.D.O. ,.')1 b.QQ 
10.32.41 8.40 9.90 8.40 S.40 9.90 8.40 

_lR. ~8.1j) to.!lQ 12.30 !O.BO __ !o~aQ !2.50 10.80 
(0.64.4) 13.20 14. TO 13.20 13.20 14.10 13.20 

--.--------.----- -----.--.--~-.--------.---.---------- .---.-~-~.--- - ... - .. ~- -
INVERT SIGN OF INSTRUCTION 

(BU.I.BI 4.20 4.20 4.82 4.22 
HHi __ B.B!_1!"J6 6.~2 IhJO ~.6~ 6.11. 4.36 
(BU.16.81 4.96 6.40 4.96 4.96 6.81 4.96 

___ !JW.32._81 6.16 1.36 6.16 __ 6. I 6 ___ ~ ___ . .l~~ __ .h....J.~ _________ _ 
'8U,48,B) 1.36 8.56 1.36 1.36 8.56 1.36 

_. UHL,114. !!! __ e~_~Q 9..19. __ !!.~Q_ !:I. 56 9.1.6 8.56 
( B. I. II 4.20 ".20 4.82 4.22 

__ !..!!!~! U ..... _r ... ?Q 6~4. _ r~ZQ 1.Z0 6.81 7.20 
(B.16.1) 1.80 6.18 1.80 7.60 6.92 1.80 

_----":--:6~. 32, II 10.20 7.98 10.20 I B, 4 8 ;Ti------IT. 60 ----9:lr---12. 60--- ----~.--.---
!Q..!~!L _____ .LjJL_ .~ 2 0 __________ ~ ____ _ 
12.60 9.11 12.60 

16,64.11. 15.01 10.36 15.00 
iDU;~;4) ···-li:41- --- -4:1l1 !5.00 10.J6 15.00 

4.82 4.41 
____ H!!11!,\,4J .~!.QC! 9..'-Ir5 • .O.9 S.09 6.~,:! 5.09 

tDU,J6.41 6.30 7.S0 6.30 6.30 1.51 6.30 
lOU.32.4) 8.10 9.90 8.10 ----( Dt.i:-a;8~4)---------T1:1O--i2."" 30---11:1O-~--------------- ______ !!~lQ.. ___ ~:h.cHL _____ I:!.LL. ____ _ 

11.10 12.30 11.10 
IDU.64.41 13.50 14.10 13.50 

-- -'D-;-4~4 j- - - -4: 20- - - ii ~ 20 
Ij.SO 14.10 1:-t.S() 
4.82 4.22 

10.6.41 1.20 6.46 1.20 
----io;fb-,-iii ·--9 =00-1 :-So·- 9:00 

1.?O 6.~~ l.la 
9.00 7.SI 9.00 

IOd2.41 13.BO 9.90 13.80 13.80 9.90 13.80 
10,48.41 18.61 12.30 18.61 ---------... -------~- ---~------Tir:61--n .. :30-----fi:i:_bT 

_____ __ 1Q.!~,-! !'!1 ?J ~4..! . I '! "- lQ ___ ~_ ? ·h '-I J 2.3.4! .. 1'-1.10 ;P''-IL 
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~FL,INSTRUC'ION M+ NO fORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT fULL WORO AOORESS 

NO INDEXING 

EXTERNl EXTERNL I-80X INTERNl INTERNL 
OPERAND WB XOVR OPERAND OPERAND WB XOVR 

INDEXING 

EXTERNl EXTERNl I-BOX I NTERNl INTERNL 
OPERAND WB XOVR OPERANO OPERAND WB XOVR 

(8U.I.8' 6.63 10.88 6.92 11."8 
(8U.8.!H 6.63 15.96 10.88 6.92 15.91 11."8 
(BU,16,8J __ ~~iL~~16.5~ __ II."8 14L_~J{).57 12.09 
CBU,32,8) 1.a" 11.16 12.69 1.64 17.71 13.30 
(BU,46.8' 9.02 18 .. 97 13.90' 9.03 18.98 ..... 51 
(BU.64.819.61 19.57 14.5.1 9.62 19~58 15.11 
(B.I,II 6.63 10.88 6.93 11."8 
4B.8el. 6.93 16.56 11.48 7.23 16.57 12.09 
(B.16.11 1 .. 23 I7~HL _12~09 7.53 H.ll 12.69 
(Bd2.11 8.42 18.36 13.29 8."4 18.38 13.90 
fB.48.11 9.61 19.5L Ill. 51 9.6219.58 15.11 
U,64,11 10.80 20.18 15.72 10.81 20.79 16.32 
'OU .... 41___ 6 .. 63 10.8B ________ ~____6.92 H.4B 
(OU.8,41 6.93 16.56 ..... 8 7.23 16.57 12.09 
(OU.16,4. 7.84 H.17 t2.!!9 7.84 17.11 13.29 
lOUel2,"! 10.21 20.17 15.11 10.22 20.18 15.12 
(OU.48.". 12.60 22.58 11.53 12.60 2~.59 18.13 
(DU.64,41 14.40 24.39 19.34 14.40 24.40 19.94 
(0.4.41 6.63 10 .. 81L________________ 6.93 11.48 
10.8, .. 1 6.93 16.56 11.48 7.23 16.57 12.09 
, O. 16 ~ .. L __ L Sit __ _ ~l~l tL __ 12~h'L___________ ___ 7.84 11 .11 13.29 
(0132.4. 10.21 20.17 15.11 10.22 20.19 15.72 
(0.48.41 12.60 22.58 17 .. 53 12.60_ 22.59 18.13 
10,64,4115.01 24.99 19.94 15~00 25.00 20.55 

INVERT SIGN Of INSfRUCTION 

(BU,1t81 1.23 12.·09 7.53 12.69 

PF 

PF 

(8U.8.8' 1.23 11.16 12.09 ____ ~1~.~5~3 __ ~1~1~.~1~7 ___ uI2~.~6~9 _________ ~ __________________ __ 
IBU.I6.81 8.42 18.36 13.30 8.44 18.38 13.90 
I BU.32. 8. J O .. IUL__ _2.O .. 1lL ____ U .. l'~___ _ ______ ______ J 0. ... 8 L _20 .... 1L 16. 32 
C8U,48,8) 13.20 23.18 18 .. 13 13.20 23.20 18.14 
(8.0.64.8) 12.31 22.95 11.22 12.31 22.97 11.83 
'B, I, II 6.63 10.88 6.92 11.48 PF 
18.8.11 6.93 16.56 11.49 1.23 16.51 12.09 
18,16.1' 7.23 11.16 12.09 7.5311.17 12.69 
C B. 32. 116.a.3 . )8 .. 36 ___ ~~(l_ _ __ ~ ________ __ 8 ... 44. __ .18.38 t 3.90· 
'8.48, I , 9.6219., l' 14.5 I 9.62 19.58 15. I I 

___ ia.6"tU 10.80 20.78 15.11 10.81 20.79 16~ ___ . _________ . 
(OU, ..... , 1.23 12.09 7.53 12.69 

__ ... iI1!U.8.41 8.42 18.36 13.30 ----..Jh.It.L-JJlJL LI3.L<.L9~0'------------
10U,I6 ... , 10.80 20.17 15.12 10.81 20.79 16.32 
(OU.32.41 15.60 25.59 20.55 15.61 25.60 21.15 
(OU.48 .... 20.40 30.41 25.38 20.40 30.43 25.98 
IOU,64,41 19.51 30.78 24.48 ._______ 19.51 30.80 25~ 

CD.4.41 6.63 10.88 6.93 11.48 PF 
, 0,8. ,,,--.It. 93 16.56 _-------1h 48 7. 23 16. ~7 _-'-'12"-'.'-'O'-'9'---__ ~----
10.16,41 1.84 11.17 12.69 7.84 17.11 13.30 

"0.32,4) 10.2) 20.11 IS.n 10.22 20.19 15.11 
(0,48,41 12.60 22.S8 11.53 12.60 22.59 18.13 
(0.64.41 15.01 24.99 19.95 ___ -'5.01 ~1 __ .--2.0.~ ___ -,---_. 



· __ ~J._l-"tSJBl.!'1I0N ... +MG ._N.(LEillUtARDIN.G. _DIRECt AOORES!lING_. OffSfJ Q INstRUC[ION ArfulL ~ORD .ADDRESS 

NO INDEXING INDEXING 
- _ .... 

tX(ERNl EXrERNl I-BOX INTERNl INTEKNl 
QPIMNP we )(Q\lB __ M...IRANQ.._Qe.fRMHLW~ XQYB 

EXTEKNl EXTERNl I-BOX INTEKNl INTERNl 
QPlf{MW Wft !<QliK QPfRA.1'Hl (,m;R~!'!ll ~6l!Q.\l~ 

IBU, I,BI 4.20 4.20 4.82 
~BU,8,BI 4.36 6.32 4.36 4.82 b.77 

____ .1.f!!LdJ!.8!. 1i_.2QQ.9.0 ____ 'u~____ ._4.211 lI.tH 
(BU.32,8) b.16 7.37 6.16 6.16 7.U 

____ ._ tli!!...!ili._6L __ .. _.1. ... 3.6 _____ B.51L_ _L~_ ___ _ 1._lb ___ _____ a~5b_ 
IBU.64.81 8.~b 9.76 8.56 8.56 9.76 
!lhiLlL _____ 1l.20 1l.20 4.82 

~: ~~ -------------------- ---

I+.'l~ 
6.16 

__,( •. 1.6 
8.56 
!uU 

IB.H", 1l.96 6.39 4.96 1l.96 6.81 1l.96 
______ JJhHhJ! s._!!.6.__ _ __.11 .. .78 . ______ ._..h.!Ui__________ _ _ c.5.. .. 2b._____ _ 6. •. 'U. ____ 5.56. 

16d2t11 6.76 1.96 6.16 6.76 1.96 6.76 
__ JJlJ_46.!! 7.20_2.11 ___ _ .l..'lb________ __1 ... 2tL ______ Y_.J6.. _.1...26. ____ . __ _ 

IB.64,11 9 •. 16 10.l6 9.lb 9.16 10.36 9.16 
IDU,4,4' _____ ~ 4.47 1l.82 4.47 ______________________________ . __ 
IOU,8,4) 5.09 6.47 5.09 ~.09 6.84 ~.09 

_________ lDlJd_o • .4! 6.3Q ____ L~.5.!L __ h..lil _________ .__Q.i!.l_ 1..51._ 6. .. J.o_ 
IDU'}2,4) 8.70 9.90 8.10 8.70 9.90 8.70 

____ ._HHi • .4B_.l4_L _ H.lo._ J2~ __ 30 ___ ... _.11...1.0.. __ JJ __ .1O. _____ J2~_3Q ___ 11.10 
IDU,64,41 13.~0 14.70 13.50 13.50 14.70 13.50 

___ 1.!lL!t.Lli _______ 4~ 4.20 4.82----.!LL22 
10,8,4' 5.07 6.46 5.07 5.07 6.83 5.07 

_ !!hJ_Q. !H. Q.:m [ .. 50. ___ ._h_ •. :iD... _______ ____ . ____ 6. ... 1{L _ _1~_5L ___ b_ .. 3!L. ___ _ 
10.32,4' 8.70 9.90 H.69 8.10 9.90 H.I0 

__ lUL411_ •. !!l_ !1.'!Q 12.1Q _1l._HL 1I.IQ __ 1.2.30 UdO. ___ _ 
(0,64,4' 13.50 14.10 13.50 13.50 14.70 13.50 

INVERT SIGN OF INSTRUCTION 

I au, I ,HI 
_____ i!Hh8.t6! . 

4.20 4.82 4.22 
.4.82__ Q .17.. 4_ • .3/.! 
4.96 6.81 4.96 I BU, 16 ,HI 

CBUd2.HI 

4.20 
4_.~Q. 
4.96 
6.16 

__ 6.~2 
6.40 
7.31 

. ____ !! ... 1.0 
4.96 
6. 16 !!~iL. __ hli ___ . __ 6. 16 _________ _ 

CSU.48.S) 
____ ._J_ !H!.tJ!.~!. ~.l_ 

(Bd, I) 
___ ~-,-.!h.l1 ___ _ 

(B,\6.11 
IBo32,II 
(B,48.11 

__ .-JJl~~_dl ____ _ 
(DU,4,41 

_____ , DUtlh.!iL._ 
IOU, 16,4' 
IOU,32L!t_I_ 
IOU,48.4) 
lOU,64,41 

---,-0;"4-;4 ,-------
(0,8,41-

---io;T6 -;41--
iDd2,41 

1.36 
'l.gQ . 
4.20 

__-'1 •.. 'l2... 
5.56 
6.76 
1.96 
'l .• 9JL_ 
4.41 
i.0.9_ 

8.~6 

Jg.~Q 
7.36 
2~~g_. 
4.20 

6 ~ ito. ___ ... __ !t •.. 'l1!.. __ 
6./H 5.56 
1.96 6.16 
9.17 7.96 

.! o.~~ _____ 'l. Q.Q 
4.47 

Q. !!L__5. 0. (L __ 
6.30 1.50 6.30 
8.10 9.90 8.70 

11.10 12.30 I I. to 
13.80 ---- 4--:20 
5.01 

-6-: 3-6 

"0 \.. 13.80 ------------4";20 
6.46 - 5.07 --';50 --- ---"6: 3(f -------------------
9.90 H.I0 

7.36 H.56 1.36 
9 • .00. !Q •• W _2 .. 0.0 
4.82 4.22 
4.'!Q _.6.&.! It.'!o 
5.56 6.92 5.56 
!L.llL ___ h96 ___ ~ ---------- --------
1.96 9.16 1.96 

.9.~Q !g!~Q .2,.ML __ 
4.82 4.47 
~. Q'! _9 ____ 1:14.5.. gil 
6.30 1.51 6.30 
8.70 9.90 H.70 

I I. 10 12.30 II. 10 
Lh8Q ,,()!..._ P.tHL 
4.H2 4.22 
5.07 6.83 ~.07 
6" ~j6j: 51 b ~ 3 () --
S.70 9.90 8.10 

tD.48.41 
8.10 
TT~ 12.30 11.10 -11.10 12.30 11.10 ---------------

.. ____ l!!L~~!:Il ___ . ____ ! A !~Q. ___ _ I ~!LL __ P..!'!!Q. .U"_!!QI 4 !_!Q . P! 8..Q . _________________________ _ 
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~H_~!iiIRI1'UO!i_ M+~Ji __ _ _N!L£Q~ WA R OlN!L __lllRfLL AlIDRES_~l tL<>-- ___ -'lEf SEL_D_~.!llSLR!JJ:~-ALEill.L WOR [) AODR£_S_L 

NO INDEXING INDEXING 
.---~-----,--

EXTERNl EXTERNl I-BOX INTERNl INTEHNI,. EXTERNl EXTERNl i-BOX INTERNl INTERNl 
___________________________ Q1'-f RAN 0 _~JL~ 0 V JL __ O P ERANO ___ OP fRlL/'jJL_Jt!l ___ ~ ()-'l!L_Q~fB ANQ __ ~llJ~llY~ __ QJ)J;J:tAN!L_O PE R Al'ill-_W B XIDL1L-_____________________ _ 

(BU,I,81 6.63 10.88 6.92 11.48 
I Bu.a,81 6.63 15.95 10.88 ---------"6'-"-.-:c9~2----:-15::-.-:9:-:1::----c'I-:-J~.::!-4-'<-8--------------------

_. ___ tlilLLlh_81 ___ .. __ L!U__ _.16.56 I I. II 8 ________ I~ll ____ ~ __ ~ .. (li 
IBUd2,81 1.84 11.77 12.69 1.84 11.11 13.29 

___ lJHL.JilhliL.-. ____ 9c.!.Q.£. __ .. ___ l.(h . .2.L_~!.L __ . _____ ._._ .... __ .. ___________ ._. __ .'hIU ___ ~ ____ lI!..~.5.J 
IBU,64,81 9.61 19.51 14.51 9.62 19.58 15.11 
~II 6.63 10.88 ____ ~6~.~92~ _____ ~1~1~.4~8~ ________________________ _ 
IB,8.11 6.93 16.56 11.48 7.23 16.51 12.09 

~ __ lJidQilL _______ --.l...li. ___ .11..!!.lQ...~_lk.O.2_______ _______________ ~j. __ .--.lI-*-11. _______ 1~ ~ ._----------_._ ... _-_._-------_ .. _-
IB,32,11 8.42 18.36 13.30 8.44 18.31 13.90 

... _. __ l..6. ... ~1iLlL __ . _____ ~ .. __ .2D-'!.LL ___ L'U_~____ _ .. __ ___ .. ______ ._.----'h1:.!2._~ .. .ll ___ .15.,.1.~ 
'B,64,1 J 10.80 22.28 15.12 10.81 22.29 16.32 
IOU,4.41 .6.63 10.6.8 6.93 H.48 
IOU,a,41 6.93 16.56 11.48 7.23 16.57 12.09 

___ -.lJl!1_dQI..!!..L ___ . ___ -..1 .. 114 IJ.IL_ ._.i2~~_._.__ _____ _ __________ .. ___ .....1 ~.llli_. _ .. _H •. n __ _1..i ... 2..'L _____ . ____ . 
(DU.32,41 10.21 20.11 15. II 10.22 20.18 15.72 

____ , .o.IJ. ... 48 •. l!L ________ l_2.~QQ .. _ . ~.2.~5JL ___ H .. 2I-. ________ . _____ . __________ U....60 ____ 2~ __ ._._1ll....l.L _________ . ___ ~. ___ ._. __ ._. __ . _____ ... _____ ..... ___ _ 
iOU,b4,4. 14.40 24.39 19.34 14.40 24.40 19.94 
10,4.41 6.63 10.88 6.92 11.48 
10.8.41 b.93 16.5b 11.48 1.23 16.51 12.09 
H!dQL1!.L__ .. _~a~_ __ H1!.U __ ... _ J2. .. l!'L ___ . _ _______ _____ __ __ . __ ._.L • .l1.1f.. __ U ... 1L ___ Li..2!L __ . ____________ ._. _______ .. _. __ .... _. ____ .. ____ _ 
10.32,4) 10.21 20.17 15.11 10.21 20. t8 '5.72 

_J.Ih_lf.8LILL_._ 12 ... Q1t .. _ . 22 ... ~lL..ll ... .2l____________ ______ 12.~.QjL_2.2 .• .5'L_._ .tll....LL __________ . __ . ______ ._ ... ___ .... ______________ _ 
10.64,41 15.00 24.99 19.94 15.01 25.00 20.55 

INVERT SiGN OF INSJRUCrION 

(BUd,81 7.23 l2.09 7.53 12.69 
tBU.JhJ1L. . .I.2.,L . __ U-,,-lQ __ . __ 12...Jl2____ ___________ _ .. __ l...._U._. _ ... J1 ..... 1L __ J.2~_Q..'L_ ._._. _________ . __ ._. ___ .. _ .. __ .. __ 
IBU,16,SI B.42 18.3b 13.29 8.44 18.31 13.90 
(BU , 32.81 10.60 20.18 15.72 ______________ ~10~.~8~1L_ __ ~2~0~.wl~9~ __ ~1~6~.~3~1~ ____________________________________ _ 
ISU.4B,81 13.20 23.18 t8.13 13.20 23.20 18.74 

JJHI..l.9..1t. • .!H . _t5AHL __ 1.!!_ • .2'L ____ .J.'l~'t!L_.____ ______ . ____ .____l.5....Q.Q___2.~.J)JL_....2.Q .~_5 _____ .. _____ ._. ____ . _____ . .. _ ... _____ ._._. _. ____ .... _ 
IB.I,11 1.23 12.09 7.5~ 12.69 
JJl.l.tlt_l.L .. _ . ___ !l. .. ~~2. __ .. _ ._Ht..36 .. _ .. _._.J .. h 2_2 .. ___________Jt~.~.~_. _JJl...l1 L3_. 9!L .. __ . ________ . __ . ___ . ___ .. 
IS,lb.l' 9.61 19.51 14.51 ,9.62 19.58 15.11 
~II 12.00 21.98 16.92 .~ ______ ~1~2~.~0~1 ____ ~2~1~.~9~9 ____ ~1~7~.~5~3 __________________________________ _ 
(B.48,11 14.40 24.39 19.34 14.41 24.40 19.94 
Uh.9!!dL ___ .U.80_ 21) .... 1'l .. __ . __ 2J ... IQ.. _______ .___ .H~ .• aQ. . _ ~ Q~ .!lL ___ 22.......1Q _______________ ._ ... _ ... __ ._. ____ ._._._. _____ ... 
lOU.4,4) 7.23 12.09 1.53 12.69 

.... HHh.!tt.!!L _ _~!!!2 __ J!l." .. ~9._.. ___ J~.!! 30 _ .__ ___ _ _____ ... ...!l. .. 44 ___ H! .11_ . n .. 9J) ____ ~ ____ . ____ ._. ___ . ___ .. _______ ._ .. _~ .. _ 
«OU.16.4) 10.80 20.n 15.72 10.81 20.19 1&.32 
lOU.32.41 ~.Q.L __ 25.59 20.55 15.bl 25.61 21.15 
WU.48.41 20.40 :iO~4i 25.36 20.40 30.4:i 25.98 

__lQht~9.~L!tL_ _____~_'!"_l>.!L _ ~ 1! ... Q.~_. __ ~(L~il J_ ______ _ _ ___ 11! ___ l!Q_ __l~ • .Q1.L ___ J.!i~lL ___ . ______ . ____________ ._._._ 
10,4,41 7.23 12.09 1.53 12.69 
({) t ~.t IL! . !l".1!~___ !1i~_~Q... ____ li· 2'L __ ~__________________Jt.I!~__J!l~;H .. _. __ .... J.~.!.2..!L ... __________ . _. __ .. ____ ._. __ .... ___ . ___ . _______ _ 
10.16.41 10.80 20.1f 15.12 10.81 20.79 16.32 
ID,32,41 15.6\ 25.59 20.55 15.60 25.61 21.15 
(0.48,41 20.40 ]0.41 25.38 --~2~0~.~4~O~--~3~O~.~4~3----~275~.79~8---------------------------------------

___ ill.t.Q..It..t..!t.L _. __ . _ .4!!.!_H___ __-i~"-.4~_.__ 3 o. n ___________ ___________.?!!.~u. _____ j ') .12..... ___ .--10 • It 2 ___ _ _____ _ 



VEL INSTRUCTION L NO FORwARDING DIRECT ADDRESSING OEFSfT 0 I NSTRIICIION AI FIJI' WORD ADDRESS 

NO INDEXING 

EXTERNL eXTERNl I-BOX INTERNl INTERNL 
OPERAND WB XOVR OPERAND OPERANDWB XOVR 

INDEXING 

EXTERNL EXTERNL I-BOX INTERNL INTERNl 
OPERAND W8 XOVR OPEMAND OPERAND w8 XOVR 

(BU. 1".81 4.20 4.20 4.82 4.22 
(8U.8,61 4.20 6.32 4.20 4.82 6.77 I 4.22 
18U.16.8) 4.80 6.32 4.80 4.82 6.11 4 ..... cw8""0 _____ _ 
C8Uol2.81 6.00 1.21 6.00 6.00 1.21 6.00 
'8U.48.8) 7.20 8.40 1.20 7.20 8.40 7.20 
(8U,64.81 8.40 9.60 8.4{) 8.40 9.60 8.40 
18,_1_--')4.20 4.20- 4.82 4.22 
(8.8.11 4.80 6.32 4.80 4.82 6.71 4.80 
18.16.11 5.40 6.-62 5.40 5.40 6.92 5.40 --------------------
C8,J2.1) 6.60 7.80 6.60 6.60 1.80 6.60 
(8.48.11 1.80 9.00 1.80 7.80 9.00 ~ 
C8,64,II 9.00 10.20 9.00 9.00 10.20 9.00 
WIloJl--lLL_Ij.20 4.20 4.82 4.22 
(OU,8,41 4.80 6.32 4.80 4.82 6.17 4.80 
'OU.16.41 6.00 1.21 6.00 6.00 1.21 6.00 __________________________ _ 
IOU.,2,41 8.40 9.60 8.40 8.40 9.60 8.40 
(oU.48.41 10~~01 )0.80 10.80 12.01 _--LIO\La.c.6a:OIL-___ _ 
«OU,64,41 13.20 14.40 13.20 13.20 14.40 13.20 
(0.4. 4) -.-lt~2(L__ 4.20 _ 4.82 4.22 
(0,8.41 4.80 6.32 4.80 4.82 6.71 4.80 
(0.16.4) _____ 6~ 7.21 6.00 6.00 1.21 __ ~ ___ _ 
«0,32,4' 8.40 9.60 8.40 8.40 9.60 8.40 

___ 'O~l__ 10.80 __ ~J 10.80 10.80 12&1 ___ '-0."-'.8"'0'----_ 
(0,64.111 13.20 14.40 13.20 13.20 14.40 tl.lO 

INVERT SIGN Of INSTRUCTION 

lOU,I,81 4.20 4.20 4.82 4.22 
(8U, 81.81 4.20 6.32 4.20 _______ .hB2 ___ ...h.J] 4dL-__________________________________ __ _ 
C8U,I6,8' 4.80 6.32 4.80 4.82 6.71 4.80 
(8U,32.81 6.001 .. 2_L __ 0.00 6.00 1.21 6.00 
(8U.48.81 7.20 8.40 (.20 7.20 8.40 7.20 
(8U.64.8) 8.40 9.60 8.408 • .!f.!l ___ 9 ___ 60 8.40 
lB. I." 4.20 4.20 4.82. 4.22 
~ll 4.80 6.32 4.80 ________ 4.81 ___ ~~lL_~ ____ ____________________________ _ 
IB,16,1) 5.40 6.62 5.40 5.40 6.92 5.40 
(8,32.1) 6.60 7.80 6.60 6.60 7.80 6.60 
(S,48.1t 7.80 9.00 7.80 1.80 9.00 1.80 
(8,64,11 ._ 9.0Q. ____ 10.20 ~ 9~ __ 1Q. .. IQ. ___ ~J)L _________ _ 
(OU.16,41 4.20 4.20 4.82 4.22 
t OU. 8ill _____ ---h~___ 0.32 _ 4.80 _________ . _______ 4 • 8L ____ fl.. 1 L ____ It--JlJL __________________________ _ 
(oU.16,41 6.00 1.21 6.00 6.00 7.21 6.00 
(OUd2,41 8.40 9.60 "8.160 8.40 9.60 8.40 
lOU,48,41 10.80 12.01 10.80 10.80 12.01 10.80 
IOU, 64.1...4) 13.~O 14.4 J 13.20 ______ 13.2Q ____ ~!!tlL ____ U,.20 ______________________ .. 
10.4,4) 4.20 4.20 4.82 4.22 
!.Qili!!l _______ ~.80 6.32 4.80 _______ ~.8~ _____ 6.H __ lt,.~O ___________________________ . ________ _ 
10,10.41 6.00 1.21 6.00 6.00 1.21 6.00 
10.32.41 8.40 9.60 8.40 8.40 9.60 8.40 
10,48.41 10.80 12.01 10.80 10.80 12.01 10.80 
CO,o4,41 13.20 14.41 13.20 13.20 ____ 14.4.2. __ iJ .. _2~0!L_ __ -------------- -- ----_._-- -- - -- - .. _----------

113 "--_ .. --------------------- _._---_ .. _-------



___________ 114 

... ltfi __ JN.sIRYJ:;UOJi !..!<!L .. _ . ___ NQ_fJlB.WAR!)IJ'i~ ___ -Dl.RllL.AOO&'f.s.s.lNI.i. ____ ...JlEESEL_Q __ '_.lJ\ISTRl.tC_I.1illl..Al fUll. WQB1L_A.IlD.!ll.SL... 

NO INDEXING INDEXING 
~ ----~-----

EXTERNL EXTERNl I-BOX INTERNl INTERNL EXHRNl EXTERNL I-BOX INfERNl INTERNl 
. _______ . ______________ 0 ~~ANQ __ ~JUHl.Y JL JH'ER AND_ OP ERANO W B X OVR _~_.Q£fB!l.ND ___ \t!}HJ(.Q.\l.R ___ QP .f.!!M-l!L_ OPE: RA NO W8 XO'V"-'R"---__ _ 

« BU, I • 8 ) 4 • 20 4. :W 4 .82 4 • 2 2 
IBU.8,§) 4.20 6.12 4.20 4.82 6-.~7~7----~4u.'~2~2~-----------------------------------

_____ , au. 16 L!!.L ________ ....It-.lHL ______ b. .. R ____ .!L.JlO. ___ ~_62 ___ . .J:L .• LL .. ______ .liilH} ___ . _____________________ _ 
(BUt32,8) 6.00 7.2J 6.00 6.00 7.21 6.00 

___ -'--.B!Lt..l!fu.~ ______ ---1...2!L_______ 8« 1+ 0 L.2IL_ _ _______ ..L2.!L ___ . _____ Ji.t.l!IL ______ h2JL __ _ 
'BU,64,S) 8.40 9.60 8.4-0 8.40 9.60 8.40 
18,1.11 4.20 4.20 4.8'--___________ 4~.2a,2L-__________________________________ __ 

18,8.11 4.80 6.32 4.80 4.82 6.17 4.80 
__ _ iIiLlbLl L __ . ___ .5....!Ht ___ ._~~b.L......_~.Q.... ___________ . ____ .5rlQ6~'12.. ___ .5...!uL ______ _ 

'8.32.1) 6.60 1.80 6.60 6.60 1.80 6.60 
. __ -.!Ji....!i.!L.1L-_.___ 7.80 ____ ...!Lt.!l.o. ____ .I.JlO. ____________ . _____ -Ll!.Q __ . __ .2_lLM .. _ .. ___ ._l .. !UL. _____ _ 

18,64,1) 9.00 10.20 9.00 9.00 10.20 9.00 
(aU.4.4 til. 20 ___ Ji. .. 20 _________ __ ____________4.li2 Ii .. 22 
'DU t 8,4. 4.80 6.12 4.80 4.82 6.11 4.80 

____ ._~.J.IDhJ.b.1.!i.L_. __ ___ .0 ... .0.2. ___ . __ le.2.L_. ____ b.e.!l.O.. ________________ ~.Q!L ______ l ~ _____ .6..0.0. ___ . _______ _ 
(OUd2.4) 8.40 9.60 8.40 8.40 9.60 8.40 
IOU.48,4) to.80 12.01. _.JJl~. ___ ~ _____________ JJti..!H! __ ~L ____ .1~____ ______ __ 
(OU.64,41 13.20 14.40 13.20 13.20 14.40 13.20 
(0.4,4) 4.20 4 .. 20 4 .. 82 4.22 
(0.8,4) 4.80 6.12 4.80 4.82 6.71 4.80 

.. __ .. _._:L!h.11u.I!L ____ ... ..~.o.o... _____ .~t2I __ _ . __ Q~OO"' ___ ._________ _ _______ _____ ._l.!...JlO ._. __ -h2.l_. ___ ~_. __________ .. _________________ . ___ _ 
'0,32,41 8.40 9.60 8.40 8.40 9.60 8.40 

.. _iD .. ll,-_!tL ____ . ___ t~ _1.2.JlL _ .. _ .IJl,,-80._ __________ _______ ___ JJl. ___ 61L __ ~O'L ______ la..1l1L ____________________________________ _ 
10.64.41 13.20 14.40 13.20 13.20 14.40 13.20 

INVERT SIGN Of INSTRUCTION 

tBU.I,8) 4.20 4.20 4.82 4.22 
_.lliU.JktlL. __ .. _ .. _ .. __ ..h2.Q ______ hR ___--'i ... .2.0 ______ _ .J!.o.62. ____ .JuJL ___ .. _~.22._. ____________ . ________ . _____ _ 

CBU,16.8' 4.80 6.32 4.80 4.82 6.17 4.80 
CAU,l2,8. 6.00 1.21 6.00 6.00 7.21 6.00 
(BU.48.S! 7.20 8.40 1.20 1.20 8.40 7.20 

__ .. __ i.lill.t.h'! ... 81.._. __ . ____ 8 .!t!l......L.6JL ___ . __ JL,!!.Q __________ _____ _ lI .. .I!ll _.L.b.!L It.ll. 
IB,I,11 4.20 4.20 It .82 4.22 

._ .. ___ lfuJiJJL_ .. _______ iL.JlO.___ ~.l2... __ .1tJo. .. ../h_lil . _6.~U ... !t~JUL_. ____ . ______ ~ _______ .. _. ____ ._ 
IB,I6,1I 5.40 6.62 5.40 5.40 6092 5.40 
CB.32.1) 6.bo. 1.80 6.60 6.60 1.80 6.60 
(B,48,11 7.80 9.00 7.80 7.80 9.00 1.80 

_. __ ~..t-il__ _ __ 9.00 _ _10 .... 20 ____ ~"JH!. __________ _ _ ___ . __ -'l~ 00... HI .• _ll1_. _ __'1. • .00 _____________ _ 
'OU t ll.41 4.20 4.20 4.82 4.22 

____ ,f OU,8,4]. _____ . __ 4.80_ .. _ . .o~J.2 .nlt.,,_!lQ. __________ . ._ .. !tL62 ..... _Q~.J_L_ 1t~1I0 . __ _ 
(OU,I6,4' 6.00 1.21 6.00 6.00 1.2! 6.00 
,pU.32,4) 8.40 9.60 ~-~8~.~4~0 _______________ _ 
'OU , 48,4' 10.80 12.01 10.80 

6.40 9.60 __ ~8~.4~0~ ________________________________ __ 
10.80 12.01 10.80 

___ l...Q.\Lo1.!!U_!tl._ _11".21L .!~_.~Jl . !.J.§.20 __ I ~!_2.(t L':!,,~O _ . IJ.2Q _ 
10.4,41 4.20 4.20 4.82 4.22 

__ .....lJl.Jl .... .!!1_ ._.. .!!.,,~JL_ .. _. ~._~ _ . .!!....!'l~ ______ _ .It • 82 . . _Q.£. tL __ . A. tHl. . _ ... ___________ _ 
10.16.4' 6.00 1.21 6.00 6.00 7.21 6.00 
(0,32.41 8.40 9.60 _ 8.40 
10.48,41 10.80 12~Ot 10.80 

____________ ~~8~.~4~O_ 9.60 8.40 
10.80 12.0 I 10.80 

____ .J1h1.!h!:tL ____ __ L~. 20 _____ t ~~!!J. _ ._.1 3 .. 20 ____ ._ U.2!L ....... __ .14 •. 40._..1 3 .. 2..9. 



.. .vfLIN.s.IIlliCI.lOlL .. lfL_~ ____ ._. NO fOR WllRDLNG ____ lllULI .. ADlliliS5.1NG.. ____ Off S£I_D....... __ l1\t£Ullf.UllJ'iAl.£UlLIiORDAllDIH:.s5... 

NO INDEXING INDEXlNG 
----"------ --- - -- ------._-- ---"---_._-------_._-- ----------------

EXTER~l EXTERNL I-BOX INTERNl JNTERNL EXTERNl EXTERNl I-BOX INTERNl INTERNl 
____ ~ ___ DJ>fMlill.._1i!LXQ'l R 0 P ER ANIl __ DP_EJ!ANIL...JtJL.1U) VJL .oJ>.El!A.1'UL._kill_XQYR _!ll'f1L4J'lIl_I1PERAMll _~lL.Xill'JL __ _ 

laU.I,al 13.20 13.20 13.20 13.20 
lBU,!:!.!:!) 13.20 14.41 13 •• 10 U.20 14.41 13.20 

___ ~1111.! .. 1.6 ..• JlL ... ___ . _ ..... ..u..20. __ ~_~1i •. ~ 13.20 . ___ .. _._ .. __ .11..20 __ ... _ .. l.!h.H ..... _._Lh2J1. .. __ ... _________ ~ ___ .... 
i8U,32.81 13.20 14.41 13.20 13.20 14.41 13.20 

_HHL1'1.8. ... 8L___D • .2.L...._.i!i....!L1 I 3 ... ~ ________ .u ___ .Jl .• 2IL __ .L..!l....It.L._ . ....li.02.Q_ . ___ . ______ . __ ... ___ ~_._. 
(aU,64.8) "01" *01.. *01* *OJ.. "01" flo a 1* 
(8.1.11 13.20 13.20 13.20 13.20 
la,8, II 13.20 14.41 0.20 13.20 14.41 13.20 

__ ._-...l.B..t.l6. .... u _.~_._._.J.J .. 20.... ___ ._1JL..!t~n .. 2D ____ .... ______ ._ .. ________ U..2Q __ ._Hrll. 
(B,32,11 13.20 14.41 13.20 13.20 14.41 13.20 
fJl ... 1la._l.L ._ ... __ U!t.~ . .l!I. ... _4.L_._J . .J...2.tL... ___ ... _._ .. _. __ ... _ .. __ J.J .. .2.Q ___ .lli....IlL .... -_lh21l ________ ... ____ _ 
18.64.11 "01" "01" *0\" *01.. .01.. "01" 
IDU.It.41 l2 .. liL 19.81 19.81 19.81 
lOu.a,41 19.81 21.01 19.81 19.8\ 21.01 19f81 

__ LUU ... 1.6 ... lil _____ .... .._.L2. • .B.L. ___ 2 .1..ll1._ .. ~l'it..8J. __ ~. ___ .. __ ~._ __ .. __ ._._~.J.<l.JL1U. ____ 21.0.1 _ __H .... 8J._ 
lOU,32,lIt 19.81 21.01 19.81 19.81 ",1.01 19.81 

__ ._...LD..lLt_Ii.B..!i L __ .. ____ ~'1JLJlL. __ .. 21.JL1 __ .. 1.2i1iL _____ ._. _____ . ___ ~_ . .J9 ... 8.L.._ .. 2.J .. 01. ___ 12 ... 81 _ 
IOU,64.41 24.60 25.81 24.61 24.61 25.81 211.61 

_JIlili.!lL 19.81 19.81 19.61 19.81 
10.8,41 19.81 21.01 19.81 19.81 21.01 19.81 

_. ____ llhl.6 .. 1! L .. _~ ___ J.9~8.L .... _2J...J)J __ ... 12 .• 8.L _____ . _________ ~_____J2 ... aL . __ 2.L.oL . __ 12 .. 11L .___. _____ ..... ______ _ 
(Od2,4l 19.81 21.01 19.81 19.8' 21.01 19.81 
JJh.!il!.lj L._ .. __ ._ ... _l9. .... .8L 2.1.'O'L_ .. i.2 • .8.1.._. __ ._. __ .. _______ ____.___1 'h1lL .. _ ... 21 •. D L. __ 1.2,o. a1 
(0,64,41 24.60 25.81 24.61 24.61 25.81 24.61 

INVERT SIGN Of INSTRUCTION 
~---, -,-----~ _ .. - '- .--~.- -- - ----.-----~-------'" ---., .. ----~------ -,---"-------------- --.. _----_._-----

IBU.I,8113.20 13.20 13.20 13.20 
._ ....... _lIlU •.. at {1 J. _ .. ___ ...ll.2.0... ___ ._U!LIiL .. ____ l.1..2lL __ ... _ .. ___ .. _._ 11 .. 20. ~_. _L4 • Ii.! ._._.1 . .3...2.0. ___ ~_. __ .. ___ _ 

«BU, 16,81 13.20 '4.41 15.20 13.20 14.41 13.20 
.----.l~.8 t 13.20 11i •. 41 13..2 ... 0 ________ _ .--l3.2o. 14 L!LLI _--"Lo3..,. • ..:.2 ..... o.'--_________________ _ 

,eu,48.81 13.20 14.41 13.20 13.20 14.41 13.20 
._ ._J~l.!til "'t.JiL ___ ~_~O'l .. ___ ~Ol ... ____ .!' 01 ... _. ___ ._________ .. _ !to..!... .._._ ..... O'J~ __ ._ .. ___ ._ ... o..l..!'_ ... __ .. _._ .. ___ . 

lB.I.11 13.20 13.20 \3.20 13.20 
______ J~ J..!h.ll_. _____ ~n~Q. __ .....J.I!~H ____ J~~2Q . ______ ... _ ._____ D121L._ .11i ... 1!L._. _.12.2.0_ ____. __ .. 

(8.10.11 13.20 14.41 13.20 13.20 14.41 13.20 
___ .!!hJliJL 13.20 IIh41 !l.20 ___ 1.h.2.0 14.41 13.2Q 

'S.4801' 13.20 11 •• 41 13.20 Ij.20 14.48 13.20 
_.~.JJ!.1.Q.lt1. H_~ ___ . __ .. _Q l .... ___ ..... .Q1~_...!Ql ... __ ~_. ___ ~__ _ ___ ._. "QJ"__.!.Ql .. ___ ,, !H.. . __ .~ ____ ._. __ _ 

IDU.4,4) 19.81 19.81 19.81 19.81 
__ ._. __ U!jJ.!.fhlU. .. __ ._._._l.'l.~lU .. __ ... _21~gJ ___ 19.~J!J. ___ ~ .. ___ .. ____ .~ _____ .1'l • .6.L __ 2.1 ~ 0. L .. U .• JU .. ____ ~ __ .. 

IDU,16. ln 19.81 21.01 19.81 19.81 21.01 19.81 
lOU,32,4, 19.81 21.01 19.81 19.81 21.01 19. 8 L-____ _ 
lOU. 48. II J I 9 • 8 I 2 I .0 I 19. 8 ! 19 • 8 I :1 I .0 I 19. 8 I 

_--..!.,~ou L 6 4 ~ ___ .~.!!_"1!.L_ 2 5 ~.!11 __ 2.!!.!.QL _______ . ______ ~_ Zit" (!L ___ 2~ •. l!L_~~It • ..QJ. ________ _ 
10,4,41 19.81 19.8J 19.61 19.81 

---lQtJh.!!1. __ ~._lh!H. __ . __ 2J_".QJ - 19. 8 I __ ~ _______ J't.Jl.L ___ !U." Q L~._.1!l,,-!lL __ .. ___ ._ .. _ .. _. __ . ____ ... _. ___ ._ .... ___ ._ 
10.16,4) 19.81 21.01 19.81 19.81 21.01 19.81 
(0,32,1,1 19.81 21.01 19.81 19.81 21.01 19.81 

--'0;48;4-)-----'9:81 2';01 19.81 19.61 21.01 19.81 
__ (QJ~4 I 2il. 60 25. 8 I 24.6 I __ .?~.!..~L . __ .. l~!!11_ . ...l4. 6L _________ ~._. ________ ._ .. _ .. __ ~ .. __ _ 
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\If llNH IH,lC II QI'LU.R S N!Lf URW1\RQ INC DIRECTAQDRf;,;, 1 N.G anSI'r 0 IN ;,l!UIU I 0 N.H . .EUL LWfiROAllfl B Ei) 

NO INDEXING 

EXIEKNl EXTERNl I-BOX INTERNl INJEMNl 
OPERAND WB)(QVR Of'tRANPQPfRAfljD lOB )«()VR 

EXTERNl 
OI)~f{I\ND 

INDTxTNG·-- .. -- -... ----.... -

EXTERNl I-BOX INfERNL INTERNl 
1-![il(QVR QPERI\/I!.!L OP~I\I\NO ~m x{JVIL_ 

18U,l.81 13.20.... 13.20.... .... 13.20.. 13.20 ( au • 6 • 8 )·--n:20 -- -. 14-.4T·--T3~ 20-- ---- ------- ------- -----I .i. 20 ·---14--:4,-··1"3:20----------·---------------- ... _-_ .. _. 
C8U.16.BI .. 13 .• 20 14 .•. 4 .. 1 Ij.20 13 •. 20 14 •. 41 13.20 

. 'BU~-j2~ill· i3:20- 14:41 13:2-013:20 i4~4i 1:3:2"0· 
HHL,IH1LlIJ._.. Jh~.Q !.Ii.., IfJ J1 .. 4!L _.Ll .. 2 (L_ t~ .• ~J D.2.Q. 
(6U,64.81 "01" "Of" "01" "01.. "01" 
!.lh..L...li. __ ... ______ ll.20 _______ .... _ 13.20 .. _ ... _____ .. __ .. ____ ._ .... ____ ... il.2Q. ... ___ .... ____ _ 
16.B.U 13.20 14.41 13.20 13.20 14.41 
lB.dQ1LL U ... 2Q .t'!~~J Lh.2JL. Ll •. £Qllt~~! 
18032.11 13.20 11f.41 13.20 1J.20 14.41 
JJ'!.lI.!!hlL_ .... JJ.~4Q p!.~J l'} .. ~Q Lt.2Q !1t.ItJ 
'8.64;11 "01" "01" "01" *01.. "01" 

____ .. _ I DU '.!!.L~L ____ l.2...JiL _____ . ___ ~t(hJ!L ___ . ____ . ___ . _____ .. ___ ._ ... .19 .JU.. _____ _ 
IOU • 8 • II , I 9 • 8 I 2 I. 0 I I 9. 8 I I 9 • 8 I 2 I • a I 
WI.J.t.t~.J.I;.L 19dU<!12Ql 1.9 .... !U. J2 •. 6L 21 .. QJ. 
COU. 32.4) 19.6 I 2 1.0 I 19. B I .9.81 2 I. a I 
WV.'tlhItJ .... J_.2.~.6.L ... 21 .. fJ! .t9.1H .! 9. .. 131 2.L..QJ 
{OU.64,41 24.60 25.fI! 24.61 24.60 2~.81 

._ __ .... JJlt.!!~ ........ _____ il..JU._._ ....... __ ......... __ .. _ . ..l.2...!!.L __ ... _____ ._ .. _________ .... __ iLJll. _______ .. ________ __ 
10,8,41 19.81 21001 19.81 19.81 21.01 
HldQ.~1 l't.!H_ 2.1. Q! . t'L.!H_ J9 •. 8.! ~J ~ CU 
tD,32.41 i9.81 "n~ol 19.81 19.81 21.01 
tP'.,.It!!~lt I. t9.~JH ~L";U t'l!!JH. L'l •. 8J 2.1 .• &1 
10,649111 24.60 25.81 24.61 24.61 25.81 

INVERT SIGN OF INSIRUCIIDN 

"01" 
13.20 
13.20 
UJt2.Q 
13.20 
Lh2.Q 
"01 .. 
li..JU 
1'1.81 

.t2 .. 1H 
1'1.61 

.1.2 ... £1 
24.61 
l2...JU 
19.81 

.12.&1 
19.81 
12 ... !U 
24.61 

,aU,I,81 ),,20 13.20 13.20 13.20 
tIlU .. 6.dH 1:\,,20 I It. iii. .U£20 1J,,2J.1 I~ ... li.l 1.3..2..0 
48U,16,81 13.20 14.41 13.20 11.20 14.41 13.20 

-----_ .. __ ._--_ ..•. _--

_J.llliv.blH__ __ ._LL2iL__ J.!t.JtL ____ .J.L.2JL_ .. _. __ ._ ._1..3. ... 2.1.1. .... _. _l!L..!tL .... _ ... ...Li..2JL ..... ___ . _________ . ________ .... _. ___ ... _._ 
18U,48,81 13.20 14.41 l3.20 13.20 14.41 Il.20 
(!Ht.QIi,8J ... ..ol~ "IH'! ... _ .... '!.!H.!' .... <! o.L...!' OJ.!..... . .. 0.1:1>.. 
« 8. I f II 13.20 13. 20 il.20 13.20 
Uhlh Lt. .L3. .. 2!L. llt..,,~J .. Us ,0. . Ll .. 20. 11J .. _I!J U.2..0. 
'8,16, i I 13$20 14.41 13.20 13.20 14.41 13.20 

. __ .. 1.lh.lliiL__ ..u..2.~L. ___ l.!!"-.H .... _.~_ .. _ .. _. __ .. _____ .. ___ ..... LL2.!L._ .. _ .. i!L.li_._._.....ll...2.O . ,----~-~------,-~------. 

4B.48~il 13.20 14.41 13.20 13.20 14.41 13.20 
.I tlt~!:! .JJ .. QJ.. ..Ill". . "Q.I.. .. . .. lU* lOa I". ..~Ult .. 
(DU,4,41 19.81 19.81 19.81 /9.81 
tPI).!a.L~ 1 !.2"JU ;U., 01 U ... flt 1..9. •. 8.1 .2.1.01 12 • .e I 
(DU,16. 111 19.81 '!I.OI 19.81 19.81 21.01 19.81 
J.Qlh 14..c!.L. _J!L.M_ .. _ .2..LdlL. ____ lit.JiL _t2.~fU_ .. ___ ~_LJ!.L_ .. _il..!!J1L .. ___ .. ___ . __ ...... __ .. _ 
(DU.48 u4! 19.81 21.01 19.8i /9.81 21001 49.81 
H!!Jf6~1.41 ~1t_.~Q ~!hl!l ~I!~QL 21! ... QL~':i.IU ~1t .. QJ 
W.Il.1i1 19c81 1<1.81 t9.81 19.81 
{PJft.4l 1'1~f!1 ;?leQI!'1.!!1 li.JH 21 dB H.§ lit 
I [J. j b .11 I I 9 .IH ;2 I • 0 I t 'I. 8 I 1ge81 21.01 19.81 

. ____ .J1!.J.l.?!.ti. .... _... J_~jiL. ..LhQ.L __ . 19.81 .._._ .. ___ . _______ ~_._ .. 2 I • .Q .. L ... J . .2..!lli_ .. ______ __ 
lO.4U.4! 19.81 21.01 19.81 1'1.81 1!1.OI 1'1.81 
!I!, flit! 4 '(,4 ~!>Q ?~ ~!:\! ~i!~ 9 j :J,1!~41 ;:'.?dU .~_1t~ . .91 



--------_._---------------_ ... _._- . 

-YfL INSTRUCTION ST NO fORWAROIHG ___ .. ___ UIRECL...AOORESS.ING_ OffSET 0 .lNSTRUCTION AT fULL ~ORQ ADDRESS 

NO INDEXING INDEXI NG 
----- -- - ...... " .. _._- .. _-- -_ ... _.- --_.- .-.• ---_ ...... _--_ .. _-_.- -----" ...... _--_ ...... _. ... ._- -. _.-

EXfERNL EXTERNL I-BOX INrERNl INrERNL EXrERNL EXrERNL I-BOX INTERNL INTERNl 
OPERAND we XOVR OPER ANO OPER.A1'i!L __ ~H) _ ~Q.V..R ____ .QP...E.B.AJiO_. ___ .lifLlto.Y1L_.Q.P..ERA.N.D._._o.et: RAND. .. _Kll.ltOY K .. 

(BU, 1.81 6.63 J 0.88 6.92 I 1.46 
'BU,8,SI 6.63 15.95 10.88 6.92 15.97 11.46 
l.JllL...lb.61 6.93 16.56 11.48 ______ .___ 1.2L_. __ l.b..~L __ U.Jl'l. ____ . __ 
(BU,32.8! 1.84 11.71 12.69 1.84 11.11 13.29 

. ____ lIDAt48.81 9.02 16.91 13.90 ________ 9.0L ___ .1.8.2..tIm ___ !.1!L.~.L _____ _ 
'8U.61f.8) 9.61 19.51 11f.5-1 9.62 19.58 15.11 
te",n 6.63 10.8.8..__ . ___ 6 .... 92._ 11.48 
CB,8, II 6.93 16.56 11.1f8 1.23 16.57 12.09 

_----'-' .... 8"-., l1u II 1.21 11.16 12.09 __________ .. ________ .. 1.....5..L ____ ll. .. _LZ .. __ J2 .•. .tI .. L._ 
18,32,11 8.1f2 18.36 13.30 8.1f4 18.31 13.90 
Uh 48. II 9.62 19.51 11ft SO ___________________ ...!htU.. ____ 1.2_...2.8. ._ .. _--1..5.._1L ____________ _ 
'8,64,.. 10.80 20.11 15.12 10.81 20.19 16.32 
'OU.4.4! 6.61 10.88 6.92 1.1 .. 1l.8. 
'OU,8,41 6.93 16.56 11.48 1.23 Ib.51 12.09 

__ .J.Dll..16.ItJ 1.64 11.16 12.b9 .. ______ ...L..B.!l ... __ .. l.1.,_ll .... _ .. l.1 ... 22 
(oU • .32.41 10.21 20.11 15.11 10.22 20.18 15.12 
,oU,48,4' l2..a..QlL 22.58 11.53 . ________________ .12....1&. ____ .2.2..5.9.. ___ . __ .lii.._ll ____ . __ . _____ __ 
(OU,64,41 14.4f 24 • .39 19.34 14.41 24.40 19.94 
CO.It.41 6.63 10.88 6.'l2 J 1,48 _____ ._ .. 
60.8,41 6.95 16.56 11.48 l.B 16.57 12.09 

____ ..10.16,41 1.84 If.76 l.2.a..b.!L... ______ ... ___ .. _ .. _. ____ ._._.h8.lt ____ lL.ll __ ._1.1 .• 2.2. __ .. _________ _ 
(0,32,4, 10.21 20.11 15.11 10.22 20.18 15.71 

__ -----1.D.a..!!.tL.!i...L.._._. __ 12...Ml_._.....2..2... .!ilL ___ .1I.....5..L ______ . __ ._. __ ____________ ._l~1UL _..22. •. 5'L ___ .J a... u._._._ .. ___________ _ 
CO,61t,lft 15.00 24.99 19.94 15.00 25.00 20.55 

INVERT SIGN Of ItiSTRUCTlON 

IBU,I,81 6.6.3 to. 68 6.92 11.48 
___ 1.!lli.t.fu .. 8.L ___________ . 6. ... ~._.i5. 'UL_. _. __ 1 0 •. 86.__ ____ .. _____ ... __ _ .. __ .. _ .. b ..... 9.l.... _12 .. 2 L _ .. LI .. .If..8. ______. _._ 

(SU,lb,8, 6.93 16.56 11.48 1.23 16.57 12.09 
'SU,32,81 1.84 IT. 11 12.69 7.84 17.71 1.3.29 
ISU.48,61 9.02 18.97 13.90 9.03 18.98 14.51 

_____ 11!.\!tk.~.lJlL _______ 9.2.1 _____ U.5L__ !1f!_51. ___ .___ ... ____ ~___~~_~~ ._11l.'lL . J~.L! 
IS,I,II 6.63 10.88 6.92 11.48 

__ j.!hJ!..t_U _______ ..Q...!l.~ ____ lQ .. ~2... __ ..lh~.fi._______ _ _ ___ . _1. n ... _ 19!~ L L~.!..!!'L ... 
'B0I6". 1.23 11.16 12.09 7.53 17.17 12.69 
(B,32.11 8.42 18.36 1.3.29 8.44 18.31 13.90 ____________ ._. __ .. _____ ._ .... _ 
16,48.11 9.61 19.~1 14.51 9.62 19.58 15.11 

___ ~fuM..!Jl ________ l!l.!.!:!!l. ____ .~!..IL___ l~.dL ____________ .__ _ _______ _ til .JH _ 2Q .. 12_U.! .• .R __ 
COU.4.4) 6.63 10.88 6.92 11.48 

____ .!OU.lh!!._) __ . ____ .. _Q.~~ ___ ._ ._!'2. ... 2l.!_.H._!!.tL_ ________ _ 1 .. ~3. Ih~L ,~!..g'l. 
loU,16.41 1.84 17.17 12.69 1.84 17.77 13.30 

·'OU,32,4) 10.21 20.11 15.11 10.22 20.16 15.71 
IOU,48.1f1 12.60 22.56 .17.53 12.60 22.59 18.13 
IOU,64.41 14.40 24.39 19.34 14.40 24.40 19.94 -----·'0;4; .. ,------·--6.63 --------.0:88------ - 6: 9i----1 r~ilB 
1O.8.1t1 6.93 16.56 11.48 7.23 Ib.57 12.09 

-----10;1"6";4'---------7-:-8 /1"-----17:"17-- ---12:·69----·----7 ~ all iT. f 1 i 3: 30 
10032.4) 10.21 20.17 15.11 10.22 20.18 15.71 
10,48,41 12.60 22.58 11.53 12·~60 22.59 18.13 

_. ___ ~.!l!~_~~!!.L ______ J~ .• OQ_ .. _.?4.!1.~_ ._J'J..!.<J.I! __ ~____________ I ~ .<!I! . 25._()() ?()! ?_~ __ 
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118 -------- --- _.---_.-._-

VfL 'lftlJAUCJlON SRD NO fORWARDING ___ J)l&.f.C1_ ADDRESSING OffSET 0 l...N.S.I&UCII ON AI fULL WORD ADORE SS 

NO INDEXING INDEXING 

-------.--. EXfERNl--EXTTRNl ~Box-----.--NfERNl INTERNl---exfERNl -EXfERNl 1-60X INrERNl INTERNL 
OPERAND W6 XOVR OPERAND. OP~RAJ\~Q __ WB __ l'DVR OPERAND. W8 XOVR OPERAND OPERAND ~B XOVR 

18U.l,8, 6.63 10.88 __________ ~6~.~9~l~--~~=_--~I~I~.~-~8~------------------------------------
(6U,8.DI 6.63 15.95 10.68 6.92 15.91 11._8 
(8U,16.8) 6.93 16.56 11.48. ______ .____________ 1.23 16.51 12.09 
16U.32,81 1.84 11.11 12.69 1.84 11.77 13.29 
18U."8,81 9.02 \8.97 13.9Q _________________ _ _-'9'--'.uoO ..... 3'----__ -1-18 .... L9L.l8><--__ -'1L-"4~ ..... ~ ..... 1 __________________________ _ 
(BU,6 .. ,819.61 19.51 14.5-1 9.62 19.58 15.11 
(B,I,.. 6.63 10.88 _________ ~ __ 6~.9~2~ ______ ~--~!~I.~4uS~---------------____ ~------------__ 
IB,S, II 6.93 16.56 11.48 7.23 16.51 12.09 
(8.16... 1.23 Il~ 16 12.09 ._________ 7.53 Jj.1l u_-1luo2 ... ....,6..z9 ______________________ . 
(8,32,1' S.42 IS.36 13.30 8.44 18.31 13.90 
tB ... 8. It 9.61 19.51 14.51 _m____ _ _______ .~9i."'62"----11'-"9-"-.~5"'-S----'1'--"5!i.-.1.1-'-1 ____________ . 
18,64,1t '0.80 20.11 15.72 10.81 20.19 16.32 
COU.4.41 6~63 lO.ftlL_ _mn_________ 6.92 ..lL..IiS 
(PU,8, .. , 6.93 16.56--- 11."8 7.23 16.51 12.09 
'OU,16.4L 1.84....l1.J.l 12 .. 69. T.8" ---.-.lh17 -----'-1-=-3~. 3':-'0'0-________ _ 

----- .PU.32,4) 10.21 20~ 17 15.11 . ----------- 10.22 .-. 20. IS 15.72 -----.... -----------
IOU,48.41 12.60 __ 22.58 1l.53 _________ nd _____ ~_ 22.59 18.13_ 
(OU,64.41 ' ... 40 2".39 19..34 14.40 24."0 19.94 
10,4,41 6.63 10.88 ____________ ~6~.9~3~--~~~--~1~1~ ... ~8~-----------------------------------
CO,8.41 6.93 16.56 1 •• 48 7.23 16.5T 12.09 
iO.16.4, ... ___ ~ ___ 17.77 . __ ..l.2.~_U_ __ ____ _ ____ 1.84 ___ -'-1....LL __ ..ll...12. 
(P,32,41 10.21 20 .. 17 15." 10.22 20.18 15.11 
4D.48 ... ' ___ ~ ___ ~ ___ 11.5l __________ 12.60 _ .. _22.52._ .... 18"" ..... 1....,3'---__ -----_ .. _-_._-- "-_. ---_._---_._ .. _" 
CD,64,41 15.00 24.99 19 .. 94 15.01 25.00 20.55 

INVERT SIGN Of INSTRUCTION 
--,-:-:-- . __ ._---- -------
CBU,I,8) 6.43 10.88 6.92 11.48 
'6U,8,8. ____ 6.63 _____ ~~ ___ 10.88 __ _ . _ .6.92 _ .. _ .. __ .15. 91._ .. ___ .J_l~!L __ . ______ _ ---------- ------------.--- -_._ ... _----_ .. -_ ... _-
'BU,16.81 6.93 16~56 '1.48 1.23 16.51 12.09 
!BUt32.8t 1.8" 11.71 12.69 7.8" 11 • 11 J3. 2 9 
IBU,48,8, 9.02 18.96 13.90 9.03 18.98 14.50 
(8U.64.81 ____ ~__ 19.51 .. _-.l!..50 _____ . __ . __ ._ _2.~..J 9. 5~.____J.5..JL_. _____ . 
CB,I,II 6.63 10.88 6.92 11.48 

_____ lliJ!.tJL ____ ._. _____ 6.93 _____ ..li.o56 _____ II.ltS . J.1-2.~.l~.51 ___ 12.0'-_ .. ____ . __ _ 
4B.16.11 1.23 11.16 12.09 7.53 11. IT 12.69 
(8,32.11 8.42 18.36 13,,29 8."4 18.31 13.90 
'8,48.1) 9.61 19.51 14.51 9.62 19.58 15.11 

_______ 18,6 ... It _________ 1.0.80 __ 20 .. 71 ___ J5.72 n ______ • _!Jl~.6J__~_g .. 19 .~. 32 __________________ _ 
(PU, .. ,41 6.63 10.88 

___ CDU.LL.!!.L__ _~ ____ H~~56 _____ 11.48 ____ _ 
IDU, 16,... 1.84 11.17 12.69 
(OU,32,41 10.21 20.11 15.11 
lOU,48.41 12.60 22.58 11.53 
IOU, 6 .. , 4 t ..... "0_ ~!..li... ___ 19.3 ... 
10,4, .. ' 6.63 10 .. 88 
CD,a, .. ' __ ~93 __ ... JCQ50 __ . _ 11."8 __ 
10,16.... 7.84 11.16 12.69 
10,32,4. 10.21 .. 20.11 15.11 
10,48,41 12.60 22.$8 11.$3 
~.!!L_ __15.0011~99 ___ 19.94 ______ _ 

6.92 II ... S 
__ h~} .. 16.51 _.l2...09 _ 

1.84 11.77 13.29 
10.22. 2. O. 18 15.7 I 
12.60 22.59 18.13 
Jih4Q _ ~".40 _J9.9~ 
6.92 
J_.2~_ 
1.84 

10.22 
---'2.60 ---

_.L~~QQ 

I) ... 8 
t!;:~~l __ U.....09_ 
IT. 17 13.29 
20.18 15.71 
22.59 18.13 
i!.~.!OO ____ lQ_~55 ______ _ 

- ... -~----.- ._--_._- .- -----



YfLJNSIRUCIIDN Mti ~~~_~NQfQltWARJ.HN(l OIREL! AOORfSSIJliG OFFSI:I 0 IN S I RUn I ON AT FULL-WORD ADORE 55 

"-.---'".----.---.-~-.~-,----------------------.-- .. -,-------------------.------ --------- .. ---.. --.-~- -----.-~---------.,----.------

NO INDEXING INDEXING 

EX[ERNL EXTERNL I-BOX INTERNL INTERNL ExrERNL EXfERNl I-BOX iNTERNL INIERNl 
~~QPE,RAJl!)j1~XQ.\fll_Qf'tl!i\NQ._ QP~RANQ .wn XQVR QPff{MlQ Wfi )(QYR QPtflAJ'fILQPfRAN!.l.Wfi xQ'LR 

__ -'-~BU.!._hf!_) _____ ~"-33 ________ ~~ ____ . _______ ~~~ _q....Q.L_~ ________ Hh.!!!L ___ _ 
IBUtB.B) 6.33 15.i5 10.21 6.63 15.36 10.88 
(BlJrtQd!J Q. .. U __ L'!~16 __ .JQ,,£!L_.___ 6.(!} 1' • .H _10.8.8 
IBU,32.B) 6.B 15.35 10.28 6.63 15.37 10.118 
!BUt~B.J.B~ Q.31. _12,,3.~ ___ JQ.l!L t •• t>j !).37 !Q • .!H! 
IBU,64.BI 6.33 15.35 10.28 6.63 15.37 10.88 

__ !!h.Li.) _ 6. B ___ LQ~l________ 6.9,1._ 10.1I8 _____________ .~_. ____ ._~.~~ _______ _ 
{8,8." 6.63 15.95 10,88 6.9'2 15.97 11.48 
I Btl Q I J 1_9 •. Q l_~_L:>. 9Q __ - Jq.JHL 
18,32.11 6.63 15.96. 1.D.88 

6~'1j ! ~~91 U.It .. '! _ 
c'.9j 15.91 11.49 

!I3J 1lihll Q.91_~ J';i.9~--10 •.. IHL- ~.9} !~!91 JILIj~ 
18,64.11 6.63 15.96 10.88 

__ !Jl.!L!.!!.L'!.l ______ hlL_____ < .1 0~.-",2-,-1 ____ _ 
(DU,8.~' 6.36 15.42 10.3~ 
{ QU. LQ.~J . __ ~9.1Q._ 15 .. ~2 .. __ l.o.llt __ 
tDU.32,~) 6.36 IS.4? 10.34 

~:: 1_ . _~~ ___ l~:~~_ 
6. 66 I 5.42 10. 94 
b.~6 !~!1t1 IO.~1j 
6.66 15.43 10.94 

I QU, Ij{ltl!l~~ ~ .. ~Ji.1Q. __ ~_ 15. ... 112 ~ _11l.J.1t. ____ _ 6.66 !5.,*-2. lO.21t 
IOU,64.41 6.36 15.42 10.34 6.66 15.43 10.94 

._. __ ~ __ LIh.!!.L!!l _______ .Q....J.1 _____ ~. __ ~~2.L ____ ~ __ 6!_ttL ________ lQ..JlJL _______________ ~ __ ~_ 
10.8.41 6.63 IS.95 10.88 6.92 15.91 11.48 
.Hh!9.IjL_ t.!.t.!.t!_ J9.".o2 __ J.o.9_1i 6.9.61fhQl .11.55_ 
ID.32,41 6.M \6.02 10.94 6.96 16.03 11.55 
Ul,It{l,ljl .. ~.QQ_ !~ .. 02 ____ lQ.91t. 6 • 'It> J b" Qj __ ! 1.55 
1D.64.~1 6.66 16.02 10.94 6.96 16.03 11.55 

INVERr SIGN OF INSTRUCflON 
~ -

tBU.I.Sl 6.63 10.'88 6.9:1 IJ.4H 
«!HJ.a.tH9 .. 6.l t5 .• 9IjHh86._ 6 • n l.~ .'l~ II. iiI 
(BU.lo,B) 6.63 15.95 10.88 6.92 15.9{ 11.48 

_____ JJlli.t.&JtL _____ ~_.h.~l_ 11. 16 12_.09 ___ _ _~ 1. 5~ __ . __ 1I...J~12....6.'!. __________________ ~ ______ . ~ 
(BU,IIS,8) 8.42 16.36 13.30 8.44 18. H 13.90 
18U.glJ,!j) 9~QJ. _J't.~_I!Ij.U ll.g2 I 'I. ~~t~.L! 
113,1, II 6.93 11.48 7.23 1'2.09 
JB!lhJ!__jl.61 __ J~,,'l6 __ ~ !Q!fH! g.9~ 1':1.91 U ... 1i8 
la.16,11 6.93 16.56 11.48 1.23 16.5( 1'2.09 

____ .~!!.L32d~ ______ .1!.!l_4----n. 77 12.69 _________ _ 
18,118.1' 9.,02 18.97 13.90 

. ________ I.!'.J!.'! ___ ~ ___ Ll .• J 1. __ 13.29 _______________ . __ .____ _ 
9.03 IB.98 14.50 

!Sdlh!L JQ!'gL_ .~Q~H ___ J5.JL IQ.~4 ?o.,~ 15.11 
IDU,4,41 6.63 10.88 6.92 11.1j8 
!!)ll,Ilt~J 1!~.1_ til.I:!IL_ JJ. rL 1.JI}. 1t.. 85 I~. H 
IOU. 16,11' 7.23 17.16 12.09 1.53 17.17 12.69 

____ !Q!!Ll?1.~1 ______ ~.!._Q.L_, ___ !i!~~_7 __ J~.!.ti _____ ~. 6£... ____ 19 .~Jl __ Bdl. 
COU,48.41 12.00 21.98 16.92 12.01 21.99 17.53 
WU.64.41 14.40 21j.39 19.34 ., j).i'~-41'-~ ··.or"-~------~---~*Ol ;~----~ 

14.4Q 2 ~. 40 _ ! 9. 94 
0010 nOlo 

1D.8.1j1 6.63 15.96 ·'0.88 
ID~- it.; 1-;-, -- -6~f6---T6 =~2----Tf:T5·--~-- . 6.n_15.'lL tt.~1} 

7.06 16. 21j ! I. 15 
IOd2. tll 9.61 19.51 14.5 . .",1 _______ _ 

----m;Ti8;lIj----f2. oT--21:'9-8---'6. 112 
9.62 19.5H 15.11 

iT:-OT---2T:9 9 ---1~5i 
_ ~ Q !6. '!.JlV ___ .. __ ._ _~ __ I~'!~_Q __ ...... _g?~!.~~ _____ ~_~~l!!.____ _ __ ~~ _____ ~ __ _ H_! ItQ?X! H !9! '!~ 
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. :120 

..Ytl...J N STRut HruL~.____ _ltiL fQRWA.R.IHN~ ____ o.IRE~LAOl1R.ESS II'iGOE,E~IO ._J.NSIRUtr I OtLAT fULLJWBIL_Atll)~f S'} 

.------------NO I NOEX t NG ------------·---·----·---·---·---fNOEX I NG 

EXTERNL EXTERNl I-BOX INTERNl INTERNl EXTERNl EXTERNL I-BOX lNfERNl INTERNl 
________ ._QP_ERI\N.!:l j~!LXQ~_!{. _OPER~NO.J~?..JB!ND.j!P XOVR __ QPJ"W!Q_~JLl<Q\L~ .QI)_~I!A"'!!L ___ gp~ANo ._...JtlL_XO'llL ___ . 

lBU,t,81 3.61 3.61 4.82 4.22 u ________ ,_ 

(BU,8,81 3.61 6.17 3.6\ 4.82 6.77 4.22 
. ___ ...llY..Lj.bll ___ ~20_. __ .Q]!12._,_. ____ ..!t .. 20 ________ ._ .. ________ 'u._.,. __ . ____ 4.82 ____ 6. 71 __ . ___ ~2.._" 

{BU,32,81 5.40 6.62 5.40 5.40 6.92 5.40 
~~!llu. ___ ,_.u_._6. 6~L .. _.u_"ul. 80 _____ ~ ____ .u_ _ _. __ , __ , ___ . __ 6. ~ ____ ....1....IDL,_._~!L_, ____ _ 
(flU,64,S) 7.20 8.40 1.20 7.20 8.40 1.20 
( 8, I • I I 3. t,1I 3. 6 1 4 • 82 4 , 2 2 
(B.8.,1 4.10 6.32 4.20 -----74~.8~2~--~6~.~1~7-----4~.~2~2~--------------------------' 

_._ ... ..ih.16. 11 ___ !uJliL_. ___ ~.!JL __ .u_.!Wl!L ___________ . ___ . _______ . 4. 82 __ _ .-.1LJJ.._._~ _________ . 
• B.32.11 6.00 1.21 6.00 6.00 1.22 6.00 

_..--lJI.L~lb.J.L __ . 7.20 . __ JlL~_._ 1.20 _____ . ____ ._. __ . _______ ..hl!l 8.40 ____ .L2JL_ .. __________ _ 
(B,64. If 8.40 9.60 8.40 8.40 9.60 8."0 
'OU I 4.4) ,3.61 3,61 ________ .~4u.~8~2~ __ ~~~--~4~.~2~2----------------____ ---------------
IOU.8,4' 4.20 6.32 4 .. 20 4.82 6.77 4.22 
, OU. 16. 41 ._ .. __ ~!L ___ ._ 6.62 _____ ... ...2...!iil. __ . ___ . __ . ___ . __ . _______ . ____ ~ __ ~1.. ____ . 5.40 n ____ _ 

(OU,H,II. 7.80 9 .. 00 1.80 7.80 9.00 1.80 
~fu.!lL. . .... __ Ht.2.!L. __ . .l.h.!ilL __ .. _~.2.!L .. _ .. _____ ._. _____________ ~ __ ... __ Lh!ilL ... _...l!J....2..!L. __ ... 
COU,6...... 12.01 13.20 12.01 12~OI 13.20 12.01 
to ...... , 3.01 3.61 !f.S2 4.22 
CO.8.4) 4.20 6.32 lIe20 1+.82 6.17 4.22 

.JJL..li..l._!t_L .. __ ~]!!f0 . __ 6.Q2.. _~.!!..!tll,. ______ .,._~__ 6.92 _5_~.!i.lL ____ ._____ _ _______ . 
10.32.41 7.80 9.00 7.80 7,,80 9.00 1.60 
.!11~L .... __ __ ._lO .... 2!L. ..JJ .. Hn __ ~.20. ________. __ _ _ J.O .. .2..1L ___ ..lL !flL_ ._JJL,j!.!L ___ n ____ . ________________ . ___ _ 
CO,6 ... 4) 12.60 11.85 12.60 12 .. 60 ll~85 12.60 

INVERT SIGN Of INSTRUCTION 

tBU.I,81 4.20 4 •. 20 4.82 4.22 
_.,.1l!Y.1.fu.1H_ .... hll ..... ~6.1L ____ 3 • .!l.L __ ._ .. __ .. ___ ._.___ . ___ !l~ .. _. __ 1ull ___ ____L..2.2_________ ' ___ n ___ n __ 

18U , 16.a, 3Q61 6.11 3.61 4.62 6.17 4.22 
(BU , l2.S) 3.61 6.11 3.61 .. ~ 6.77 ...!ld2. 
(8U,48.8, 1.61 6.17 3 .. 61 4.82 6.71 4.22 

._. CBU.6.'U..a.L .. __ 3.ltL .u_n_fhJL _n _J~JU.... .. ___ .__________ . ....ItillL. __ . ..b.~rr ... _~ _____________ .. ____ ._._. __ ._. 
(8,I.1t 4.20 4.20 4.82. 4.22 
~.1.L . .._._ ... _.'h.2!L. _ ,_~i2.. . ..... ,.!ttl!L ____ ._____ _!!J2._..b.JL _ . .!!...22. __ ..... _ ... _. __ .. ____________ . _____________ ._ 
lB, 16," 4.20 6.32 4.20 4.82 6.77 1 .. 22 
IB.32.11 ~ 6.32 11.20 4.82 6.17 _~ .. u.~2..&.2 _________ _ 
C8.1f8, It ".20 6.32 ".20 ,+.82 6.71 4.22 

. __ ..1.hb.!b.lL ._._~2!L .. _ ..... ..Q.J2. _.~ _______ . __ ._ _ . __ .Jh1l2. _ _ .... 1! .• .Il_Ju22 __ __ , _____ ._ 
(DU.","I 3.bl 3.61 ... 82 4.22 

... .J.IDU~L____1...il .. __ .QJJ.L_.J~JLL _____ . . _tu.82.. _.~.IL_ ..... .!i.2.2._. 
COU,16. lq 3.61 6.11 3.411 4.82 6.11 4.22 
IOUd2.... 3.6! ___ .h1L 3.61 __ .. ______ . 4.82 6.11 -!!4,L.E;..22"'--________ _ 
(OU.48.4t 3.61 6.32 3.61 ".1:12 6.'11 ... 22 

_ .. llY.164 • 4.L_._. ___ ._~_H._ ._6 • .11 _2..QL .. ___ . __ . _____ . ._4..!}.l ..... _~~11 .. ... __ It.42... _________ _ 
(0,4,4' 4e20 4 .. 20 4.82 4.22 
JJh~.t.!i_I_. ___ ..I!.!'.lQ...._~.l2.._ .. _.I!.!'l.!L._.~JI£_. .-...Q,IL_.Jt.dl.. 
to.16,41 4.20 6.}2 ".~W 4.32 6.11 ".2~ 
(0,32,41 4.20 6.32 4,20 ... _ .. _...!t.~J!L ___ 6.11 4.22~ _________ . 
Hltrt8,4, ... 20 6.32 4.20 4.62 6.11 4.22 

_. __ .. Uu6",!tJ. ____ .. _!l.!'~(L _.!h.l!L ____ .'!blQ_. __ .. __ _ h ... _.J .. ~ll~ ...... __ ltdl . .. _LLL_ 



VE.L._ .. lfiS1HUkllQN KR ... __ . t-lOEORWARDING. DIRECT ADDRESSI~G OffSEJ 0 INSTRUcriON AT FUll WORD ADDRESS 

NO INDEXING 
- _. 

LXTERNl EXTERNl I-BOX INTER~L 
___ . _____________ .. Qf'fRi\NJ,J __ .\iJ:ll\Q\lILQPl:B..AI'lD ... QEff!. A ND 

INTEKNL 
We XQVR 

EXTERNL 
Ot'ERAND. 

INDEXING 

EXTERNL I-I:lOX 
WiL XOV R ... OPULANC 

INTERNL 
OPERAND 

I B!ll.h!U ~_. 6 I 3.61 _. _______ . ____ ._. __ .. ___ ~Jl2 .-,,-4 ...,. 2,"-"2~ ___ _ 
(BU.B.8) 
UHt.L6.tU _ 
IBU.32.8l 

3 .6 I 6. I 7 3. 6 I 
l! .. 2ll . __ 6 • .12 ____ . __ .!i._2ll __ 
5.40 6.62 5.40 
6 .. 0.0... 1 .. 8.ll_ .. _____ 6.6.O 
7.20 B.40 7.20 

4.B2 6.77 4.22 
4.62 _ .6.11. .9 .. 22. 
~.40 6.92 5.40 
6.60 L.81_ 6 .• bQ_ 
7.20 8.40 7.20 

INTtRNL 
\Ill XOvf< 

____ .LB_U.lt li.S} .. 
(BU t 6 1l,BI 
IBtI.l1 3.61 3.61 __ . ________ ~2 ...It..22.._. ____ ~_. ______ _ 
IB.B.II 

___ 113 •. lb .• l L 
IB.32.11 

__ .. ta .. ltl'h! t 
IB.64.11 
(DU, 4.L!Ll 
(OUtB.4) 

_.tDJJ..J b I.liJ ______ _ 
«DU. 32,41 
.tDU .. ItB. It t 
IOU,64.4) 

4.20 6.32 4.20 
_It .80 flt.IlL __ ._ ... 4 .. 60 
6.00 1.21 6.00 
L.20 ... __ _ .... B.1lil ... __ l .. 20 __ _ 
8.40 9.60 8.40 
3.61 3.61 
4.20 6.32 4.20 
_5~.I!.Q_ _ 6.625.It.O 
1.80 9.00 I.BO 

. lO~2.Q_ II .. U._IO .. 2.0 
12.01 13.20 12.01 

4.82 6.77 4.22 
4.82. _6.111l.80 
6.00 7.22 6.00 
7 .• 20 8.1f.0..L.2.0 
8.40 9.bO 8.40 

. ...JL~ ____ ~_~~ -----.. -- -_ .. _--

4.82 6.11 4.22 
_ 5 .. 1f.0 __ .6 .. 92 5.90 
1.80 9.00 7.BO 

IQ .20_ J \ .. 40111.2.0 
12.01 13.20 12.01 

___ illd •. lt..L_._. 
10,8,4) 

3 • 6 I _ ---..h.-,,6ul~_ . _______ . _______ .1t.82 . ______ ----.!u.22 __ .. _______ . __ .. ____ ._._ .. 

111. 16.lt.I 
10.32,41 
lO.ltB.lt! 
10.611,4) 

4.20 6.32 4.20 
5.ltO b.625.1I0 __ 
1.BO 9.00 7.BO 

10 .. 20. U .. lfll LQ.20 
12.60 II.B5 12.60 

INVERT SIGN Of INSTRUCTION 

4.82 b.77 4.22 
5.1i Q 6. 92 .... 5. ... If. 0 
7.60 9.00 7.80 

10.20. ! 1 ... 41 10.2(L 
12.bO 11.85 12.60 

IBUtI,Bl 4.20 4.20 4.82 4.22 
! 6U .• th!H j.6.!6.!L j~.QLIf. .. a2 6. U .4.n 
IBUd6.B) 3.61 6.17 3.61 4.82 6.17 4.22 

__ 11Hl.J2 , Bl. _______ hli _____ ~r ___ :s._~______________________ .It.. .. 1i2. .. 6..!.lL. _____ .!I.~.2.2 _ ____________ . ______ .. 
IBU,48.BI 3.61 6.17 3.61 4.82 6.77 4.22 
!!llJ.6 1ItBI 3.61 6 .. IL3 • .6!4.8;.1 6.77 4.22 
(BoI, II 4.20 4.20 4.82 4.22 
Ll3,8dl '1.20 6.12 1t.~Q4.a2 p.ll 4.22 
IBti6.11 4.20 6.32 4.20 4.82 6.77 4.22 

____ J.~.t.l£t!l _______ ~!L. .~1L ___ ~2.Q. ____________________ .... ___ ._ . ..'!. 82 ___ .l!....I1 __ . __ 4 .. 22 _. ___ . __ ~ ____ _ 
(B.4B.II 4.20 6.32 4.20 4.B2 6.77 4.22 
Jh6lj,IL 4'4Q 1l.~2 '1.20 4.82 1;).774.22 
( DU • 4 • 4 ) 3. 6 I 3. 6 I 4.82 4 .22 
lQlhl:l!1!.1 j.ll! 6.17 3..,91 4.82 6.77 4.22 
(OU.l6./f) 3.61 6.17 3.61 /f.82 6.77 4.22 
IDUd2.4) 3.61 6.17 3.61 4.82 6.77 4.22 ----lou;48. 4 ,------ ··1.6-1--·- --6:32·--- -3:-6'------··------- ··4:-82··----- ·6:7,---4.22 
1 DU. 64. /f I 3.6 I 6. 11 3. b I 4. 82 6. 77 4.22 
(i5;4~~j· 4.20- 4:26 ~.82 ... 4~22 
LP.!~,/f)lj.;'>O §.J2 .4.;,>Q_ Il.82 6.77 4.22 
10,16.4) 4.20 6.32 4.20 4.82 6.71 4.22 
10,32,41 lj.20 6.32 4.20 11.82 6.ll 4.22 

-- 10. 48~·------!i:lo---- 6.32 ----4:20--------- ---------I~:8T-6:7i ···-4:22---
I_D,§4,IJ:I 4.2(j 8./tL .. o20 II .B2 8.72 4.2.2 
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122 

IIH INSfRU<:TJQN KE NOfORWAROING DIRECT ADDRESSING OffSET 0 INSTRUCTION AT fULL WOKO AUDRES5 

--NO-j-IIIOExi NG -------- -----------------TN-OE£I N(;--

EXTERNL [XTERNl I-BOX INTERNl INTERNL EXTERNl EXTERNL I-BOX INTERNL INTtRNL 
OPERAND WB XOVR OP~~I\"!DQPERAND WB XOVR OPERAND WB XQVK OP~RANO OP~RANO ~p XOVR 

I BU. I .8 I 3. 6 I 3. 6 I 4 .82 ---fau . 8.13'--------3:61-- ---6:11-----3-:6'----------- ------------- -------------4.82 
/j.e~ 
5.40 

6.77 
_2.n_ IJHl,-H~I!H /j.,?O _ {I.lL ___ If.;?Q 

(BU.l2.Sl 5.40 6.62 5.40 
_____ !Jll,l.! 1~!3.!!31 Q. QO l. {IQ .. Q.M_Q! 6Q 

fBU.64,81 1.20 8.40 1.20 1.20 

6.92 
1.~1 
8.40 

____ lhl. I ) . _____ ..l~_Ql___________ 3.61 ____________ . ...:4!...!.~8~2~ ___ _ 
16 tilt II 4.20 6.32 4.20 4.82 6. 77 
IJh ! 6 ._11. 1t~!3Q 6,,4I __ 4J.J1Q 4.82 _Q. •. U 
'B. 32. i I 6.00 7.21 6.00 6.00 7.22 
t!if..liJtdLI.2Q6 .. IjQ __ 1 .... 2.12 1.2Q 8_.40 
IB.64.11 8.40 9.60 8.40 8.40 9.60 
f DU. 4 • 4 I ____ . ____ LlLL__ 3. 61 ____ ._________ _ ~L __ . ____ _ 
IOU,a,41 4.20 6.32 ~.20 4.82 6.71 
JOU.d6 .. ltl _ .5~Itj) Q.62 __ ~ .. 4Q 5.40 6. ... 92 
IOU,32.41 7.t;l0 9.00 7.80 1.80 9.00 

_t12\h.4.!h4~ IQ.20 tL.'±.l .. Hl~2.o IQ~2Q. 1! .. lfQ 
IQU.64.41 12.01 13.20 12.01 12.01 u.;w 
10.4,1,1 ____ ~~_~ _______ .~_. ____ . __ m ____ ~ __ .. __ n __ • _____ .!L..~ _______ _ 
10.8.41 4.~0 6.32 4.20 4.82 

~ HltlQl11) 5. 4Q. !:I.b? ~.5_ ... ltj)5 ~lt9 
10,32. 111 1.BO 9.00 1.80 1.80 
(JlLIfS ,lj I !.Q~2..Q 11.40 !Q. ~Q . 10. ZQ 
10.64,41 12.60 II.tiS 12.60 12.60 

INVERT SIGN or IN~TRucrION 

6.71 
6 .. 94 
9.00 

U.i!J 
11.85 

4.22 
4.22 
It.U. 
5.40 
~hQQ 

1.20 
4.22 
4.22 

... ___ 4 .. 110. 
6.00 

.1,.2.0 ___ _ 
8.40 
~ .. 
4.22 

. ~~4.o 
7.80 

Jfr .. 2fr 
12.0 I 
.tun. 
4.22 
.:i .. iLO 
1.80 

Hl .. 2Q 
12.60 

-- --- -- - --

(BU,i.BI 4.20 4.20 4.82 4.22 
tail.ata! 3.tl.J 6.Ili..bl If.626.U .1<.22 
« au, 16. 8 I 3.6 I 6. I 7 3. 6 1 4 • 82 6. 7l 4. 22 

. __ ~~.!H~ ... ~ ___ .l......QL __ ~ ___ ...6..JL ___ ~L ___ ~ _____~ _____ ~_____ 4. 82 __ ~~_7 _7 __ ~~ _______ .. _. _____ . 
IBU,48.8) 3.61 6.11 3.61 4.82 6.77 4.22 
!.!ULt_QIj. (3) 1.61 b. J1 1.6! If •. 8Z 6 ... 1l 4.22 
(B.I.II 1j.20 4.20 4.82 4.22 
JfiLli,H ~ 4.2j) 6,,32.4.20 4.82 6..17 4 .. 22 
lB. 16. I ) 4.20 6. 32 4. ;W 4.82 6.17 4.22 

___ 1JhJl.Lll ~_. 20 ___ ~ ___ ~L ____ ~.m _It. 82 _ ~~~ __ Q.J.L_~ __ ~ __ . .lt •. ll~ __ ~ __ ._~_. _____ ~~_._._.~ __ .. ___ . __ ~ .. ____ ._._._. 
la,48.11 4.20 6.32 4.20 4.62 6.17 4.22 
Hh61j~ U 1J.2Q 6.J2 4.20 4.626.17 4 •. 2.2-
I QU • 4 • 4 l 3 • 6 I 3. 6 I II • 82 4 • 2 2 

. .tD!i.t8 ... 1l! J.6! 6.17 3.61 4.8t 6 .. {1_ 4.22 
IOU. 16,1J) 3.61 6.11 3.61 4.82 6.77 4.22 

__ lOU .1.J~.1.t!.L __.l.._QJ. __ 6 dL__ ____ J!_Q.l _____ 'l.. 82._. _ ___ Jl ... ll 
IOU,48.41 3.61 6.32 3.61 4.!:I2 6.77 4.22 

_!JlJ! .64, .. J 3.6 J 6. 17 _:to t,ll 4 .8;<> /;J. 17 I, .22 
4.22 to.4.1I) 4.20 4.20 4.82 

!Jh!.!.,i!J 4.29 6.32 4.20 4.62 Q.77 1t.22 
10,16.4) 1j.20 6.32 4.20 q.82 6.77 4.22 

_ ---'-I-"-OLcr32_t..t!L _____ ..!! ... 20 _____ h32 __ ... _Ji. 20 _ . .--.If..!.62 .. ~ ___ QLrr_~ ______ lf...~ _________ _ 
(O,q8,41 4.20 6.32 4.20 4.82 6.77 4.22 

____ lihQlt_I.liJlf. ~O 6. It ji! .. 2!J 4.82 f,l.72 If.n 



_.va ... INSIIHLCH.Ott .Kf NO ",DIH/IlHOl NG DIRECT ADDRESSING Off-Sf T Q INSTRUCTION AT FULL WOHU AODHES~ 

NO INDEXING INDEXING 

EXTERNL EXTERNl I-MOX INTERNl INTERNl ExTERNL fXTERNL I-bOX INfERNL IN1ERNL 
OflEJiANO Wft XOVI! QPE!H\NUOPERANQ WI} iHlVK QPl;RfLND WIl ,xOVJL O!'ERAND OPlKAND. WO XOV.B 

, BU, I , " I .. J.Jti_ .. __________ . __ .u __ .l..Jl.l __ . _________ . ________ . ______ ._..!!~_ .. ___ . _________ !L..2.2. _____ .. _____ ._._ 
( 6U , 8 , 8 I 3 • 6 I 6. !1 3. 6 I ~ • 82 6. 77 ~ • 22 

. ____ l.6U~JtulU .i".bl b.lLl.bl ._.!i .• 82. .. fl .. fl. !i.22 
'8U,32.8) 14.80 6.41 11.60".82 6.71 4.80 

._.J.BU.J!l.I.I.IH___ ._.~.QQ .._ 1.2.1_.6 .. Dll 6.00 1.22 fl.QD 
'BU,64,81 1.20 8.~0 1.20 1.20 6.40 1.20 

_..!..Ih.L.~ ___ kU ______________ ~ ____ .. _. __ .. _ ... __________ . __ .. .-!I ... .8.2.. _______________ !i .. .2.L.... _________ .. ___ . _ .. ____ . ___ ... ____ ... 
(B.6t11 3.61 6.17 3.61 4.82 6.77 4.22 

___ ._Uh._lOI.H !i.20 b .... j2.. _!I. ... .2IL 11 .•. 82 .6.. Jl _ 1l •. 2.2 
(B.12,11 5.40 6.62 5.40 5.40 6.92 5.40 

__ ._!.1h,!6d .. L b~bQ {.IlQ _6 ... .bIL b ... oD 1.6! ... __ o.tllL . 
t8,64,1) 7.80 9.00 1.80 7.80 9.00 1.80 
'OU« 4,4 I _____ l.~_. __________ . _____ bJli _____ . _________ . _______ It.~ ________ --'!...22. 
• OU , 8, 4 I j • 6 I 6. I 7 3. 6 I 4 • B2 6. 17 4 • 22 

.JJlli •. lb .. 1t1 11.60 .b"ltl I!. ... £HL _ .4.82 6." U_II. 80 . 
.ou012,48 7.20 li.40 1.20 7.20 li.40 1.20 

__ -'.IlliLIill.lt.1 . .. 'i •. oD.. .10.80._ 'h6.Q_9_._6.0_ !O.8o. .. 2Jb.Q 
IOU.64,4' 12.01 13.20 12.01 12.01 13.20 12.01 
~L-___ _.i.lLL __ . _______ ~L __ ._._ .. _____ !L..ftL ______ ..Ji..2L ___ . ___________ . ___ ._ 
&0,8,4 t 3.6 I 6. 17 3.61 4.82 6. If 4.22 

_. ____ .. _Uh.Jll .... !LL Ij •. 811. fi. i! 7 _If.1.I0..1j ~8~ 6.. 11 ._~.8Q 
(D,32.4' 7.;W 8.40 1.20 1.20 11.40 1.20 

._JJ!..!tIl.ltL._ ... 9.QO !O.EH) .. 9 .. 6.ll.2.f.!O !O.BO 9.Ml 
10.64.4' 12.01 11.4\ 12.01 12.01 11.41 12.01 

INVERr SIGN OF INSTRUCflON 
-

'BU,I,8) 3.61 3.61 4.82 4.22 
1 !}U • .8.dU J.Cd th! l .3. •.. ~.L. II .82 o.7.1 _ !i .. 2.2 
'BU,16.83 3.61 6.17 3.6\ 4.82 6.11 4.22 

__ ~IJ,!.Bu..J2.tJU _____ ..hM __ ..Q.._!L_._~ ___ . ___ .. ____________ . ________ ~!.J!~ .. _ .. _. __ .Q.!._E ___ ~ _____ . ______________ _ 
IBU.48.8. 3.61 6.17 3.61 4.82 6.77 4.22 
.HH!.._~!tr6! ~!6!... b •. H. .~~Q1 1+.62 Q. U 1+~22 
'8. It II 3.6 I 3.61 4.82 4.22 

.JJh.!h ! L ~.H 6. H ~. Q! 1+ .8~ Q.III+.22 
18.16,11 4.20 6.32 4.20 4.82 6.77 4.22 

___ '_B .tllii.L ______ !!.!._~Q ______ ~~ 12 _____ ~. 20 __ . _____ . ____ . ___________ ~.~.8.~ _. ____ _ .b.lL __ ._ 4.21. _______________________ _ 
tB.,48,1) 4.20 6.12 4.20 4.82 6.17 4.22 

J lh 6'!d t 1! • 20 9 d.? __ It. 2 Q .. ~ ~2 Q • II '+ • .22 
(OU,4.41 3.61 3.61 4.82 4.22 

_____ Hlll .. /lL!!L. J.b! 9.17 ... ~.Q'!. ~ .• f.l2 9.17 '+.22 
JOU.16.41 3.6\ 6.11 3.61 4.82 6.17 4.22 

__ ~32 ... tL. ______ hQ.L. ____ Q..IL _____ 3 .. _ti _____ . ___ . _________ . ___________ ...!!.82 ______ Q.LL ________ .4.22 __ . _____ . _________ _ 
JOU.48. ld 3.61 6. j2 l.61 4.8<1 6.7T 1 •• 22 

____ JQlh~!'!t3!'bl b.lT 3.6! 4.112 6,17 4.22 
10.4.41 3.61 3.61 4.82 4.22 

__ !J!dhIlL J .. 6!6.!7J. .. 61 4. 82 6.H 14.22 
to.16,41 4.20 6.32 4.20 4.B2 6.77' 4.22 
Wd2.4l 4.20 6.H 4.;W 4.82 6.17 4.22 

--10;48;4T-----~20 - -.- ---6:i2---4:2(T -------------·--------40 82----·--6:n~· ----4.2 i-----
__ l~~..ll~_!ljl _I~.?(,l . ~ .. ?! __ !!!~Q 4.1:1;;' 8 0H 4.22 
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121 
VfL INSTRUCTlOH- __ -K£.lL_m ____ _ _ ___ f'ilLfJlliWARQLl'Ali __ JURfC r __ ~!IDfU:.SSlNG___QfE.$H _ JL _________ IN.SJJUILUQ.N..._ALE!.LU ___ W.llRlL_AUUKE_s..S_ 

NO INDEXING INDHI NG 

-ExrTR"N-i:. EXTERNL I-BOX INTERNL INTEI~NL EXTERNL EXTERNL I-BOX INTERNL INTERNL 
____ -_____ J!PE--'~ANI) __ ~!Ll<QYI! __ QJ~!~_!\ND __ Qe!'.BMtQ_~!L_XQIIR _ _ QeIRANO __ W_B)(O\iR QPI:I!A~P _Qe~AfiQ. __ wa __ )(!LllJL___ __ _ 

laU.I,81 3.61 3.61 4.82 4.22 
taU,a,81 3.61 6.11 3.61 4.82 6.11 4.22 
(BU, 16. al ____ ~~n_ 6._1L __ ~L _________________________________ ~~!SL _____ ~!_LL ________ ~_"~l ______________ _ 
IBU,32.a. It.ao 6.47 4.80 4.a2 6.11 4.ao. ---------------
(BU,lta,at __ ~Q ____ .L~L __ ~OO _m_________ n __ ~Q.q___L..~;!.9_~QQ. _______________________________ _ 
CBU.61f,81 7.20 8.40 7.20 1.20 8.40 1.20 
'(8, I , II 3.61 3. 6 I " .82 4.22 
(8,8, J) 3.61 6.11 3.61 4.82 6.17 4.22 
, e, 16, II If. 20 ____ ~ .. }£ ___ ..h~'L____________________ _ ___ _ _~!._a.L _______ ____ 9_~l L__ _ _____ ~_ .. £_2.. _________________________ _ 
'8,32, II 5.40 6.62 5.40 5.1t0 6.n 5.40 
ca.48,11 6.60 __ 1 ... 80. _______ b..kq _________________ ______________________ JubO _______ l .. JUQ_ .. tl.Q ______________ ~ _______________ __ 
le.64,H 1.80 9.00 1.80 1.80 9.00 1.80 
(DU.4,4) 3.b' 3.bl 4.82 4.22 
lOU,8.,., 3.bl 6.11 3.6t 4.62 6.11 4.22 
{DU.lb.4. 4.80 ______ ~LItL ________ lhe_Q._______ m ________ .!i. 82 ____________ tl..LL ____ 1t..80 _________________________ _ 
,OU,32,,., 1.20 6.40 1.20 1.20 8.40 1.20 
IOU, 48. 4 , ______ 9 • bQ.. ____ jQ_.JHL ______ ~~!L_____________ __ I!-"--~Q_ _ ___ I !l .. flQ n 

_9 ..•. Q.!L _________ _ 
,OU,64.ltt 12.01 D.20 12.01 12.01 13.20 12.00 

".22 10.4 .. 4) 3.bl 3.61 4.82 
'P,8,4) 3.61 6.11 3.61 4.82 b.17 4.22 

_-1!lt 16,4 J _..!i_. 8Q. ________ Jt~_ijl__ __ .!i .. Jl!L _It ._!l~ __ . ~~IL . ___ .lLJtO. ______ _ 
CD,32,4J 1.20 8.40 1.20 1.20 8.40 1.20 
lP,46dL __ : ___ i. 60_ _JQ.!tlQ'? .. ~Q__ 9_.6_0. I 0 •. 1:10... _9 .. ~Q __ 
CO,6",I" 12.01 ".,+0 12.01 12.0, 11."0 12.00 

INVERT. SlGN Of INSTRUCTION ----------------------------------

----_._._- ~-.--.. -- ... ------ -_._-_ .. _-----
'BU,I,8t 3.bl 3.bl ".82 

___ l..!H.l.ttl.81 ___ . __ .. ____ 3.Q1 1>..IL . ~ •. {lJ . 4 .•. tI~ ~ .. 1J 
4.22 

_ .1i ... ~2. 
'BU,16,8~ 3.61 6.11 3.61 4.82 6.71 ".22 
tBUr32.8) 3.61 6.11 3.bl 4.82 6.11 ... 22 _________ _ 
(BU,lf6,81 3.bl 6.17 3.bl 4.82 6.71 11.22 
'BU, 6'" 8t ________ 3.l!L _____ ~. 11 _____ l._~t H_umm _________ uw______ .. _ .. ,+.1:1.2_ _ ihlJ ult.2.l _______________ u _________ _ 
'B, I "I 3.61 3.b' 4.82 ".22 
IB.8,1I _______ J ... AL _____ ..hH _____ 3.~_L ~.~ __ fl.H_4 .. 2L__ _____________________ _ 
f6,16,n 4.20 6.32 4.20 4.82 6.11 11.22 
CB.32, I) 1f.20 6.32 4.20 1f.82 6.11 4.22 
4B.4a, I' ... 20 6.32 1+.20 4.82 6.11 4.22 
ca.61f.11 ____ ----'!.~O_._u ___ u . .l!~.l2 ____ . __ __'t.!!..l.~L_. __ u __ ._ ... __ . _ ._i!-".~~_._ ~.ll .. I! ... ££_. u. ______ . ___________ . ___ _ 
'PU,4,1f' 3.61 3.61 4.82 4.22 
(OU.S.4) _______ 2.6L ______ 9---"--IL uu_u ___ l~U __ u_______ .... __ .It.!!l2.H_{l.n 1t .. 22.._ 
lDu.16,41 3.61 b.113.6' 4.82 6.71 4.22 
(OU.32.41 3.61 6.11 3.61 4.82 6.17 .~4u.~2~2~ ____________________ _ 
'OU,a.8.4' 3.bl 6.32 3.bl 4.82 b.77 4.22 
,OU.61t.!.!il ___________ 1_!QL_ ..~.H _____ 1.QL_____ ________________ 1!.!tL ___ ._~!114 .. ~~ ________________ _ 
• 0, a., 41 3.6 I 3.61 ... 82 11.22 

_--71-,;,,-0 ~_I ________ 1.!!_1 ____ ~"---.!L ___ .:.....hQJ _____________________________ .. __ 'i.!_ 82 ____ .. _. __ ._/;1 .• J1. . __ 4 ... 22_. ________________________ _ 
CO, 16,11, 4.20 6.32 1+.20 a..82 6.11 4.22 
'0,32,4) ".20 6.32 If.20 ... 62 6.71 4.22 ,o, .. a,4. 4.20 6.32 4.20 4.82 ----b7.~1~7~---7 .. ;.~2~2--------------------------------

__ ,_O~~ _______ 4_"_20 ____ . __ !3_"_lL __ .____'!.. 2!L ____ . ________________ _ 4._tJL ___ ~! ~L_____~_"_~~ ___ ~_ 



VFLINS TRUC.I.lON .... KfE NO fURWAKDING DIRECT ADDKESSING CJffSLT 0 INSTKUCIICN Al IlllL WOI!.tJ t,ULJRl<,S 

NO INDEXING 

ExrEMNL ExTERNL I-BOx INT~RNL INTERNl 
OPERAND we XOVR OPERAND OPERAND WB XOVR 

tBU,I.81 3.61 3.61 
----fRU. 8.81 ---3:-{;T---- 6.-IT------3:-;i 

~ HLJ rl!:>,1!.L_106J 6.1 7 3. 6 I 
(8U.32.81 4.80 6.47 4.80 
UW .. f._~.!lt!tL~ ¢.oo 7.21 6.00 
CSU.64.81 1.20 8.40 1.20 
Cl~""1 3.61 3.61 IB.8 • I ) 3. 6'-----6.17 ~-----3-=-6T-----------

J~.1.6fH 4.20 6.32 4.20 
1803201) 5.ljO 6 • .62 ~.ljO 

!!3,4tl t IL_ ().!:>Q 7.80 6.6() 
(S,64.1) 7.80 9.00 7.80 

_. ___ fOU~4.4L ____ ~ __ . _____ . ____ l ... _Q..L_. __ . __ . ___ .~ ___ ._. 
IOU.8.41 3.61 6.17 3.61 
! Dl) •.. 1.Q.li!J II. ao 6.47 4. HU 
IOU.32.1I1 1.20 B.40 1.20 

_ UW.I+Jh . .t!t 9.6!.! IO.BO 9.6Q 
IOU,64.41 12.01 13.20 12.01 

_. __ ---.!Jh.'!_L!LL ___ ~ __ ~._~ ... Ql_~ ________________ J-"-.~l ____________ _ 
10,8.41 3.61 6.17 3.61 
UhJ6t41 4.80 6.4 7i1. 80 
{O.32.41 1.20 8.40 1.20 
Hl,4§,41 9.60 1O.8Q 9.60 
lO,64.1I1 12.01 11.41 12.01 

INVERT SIGN Of INSrRt;CnON 

ISUoI,81 3.61 3.61 
.UWrll.61 3.61 6.17 1.61 
ISU,16.81 3.61 6.17 3 •. 61 

. ___ UE!.t.J2_l.!u_~_. ______ ..l!..QJ __ __ll dL_ . .. ___ ~. Q. t . 
(8U.48,8) 3.61 6.17 3.61 
IBLJ,64,BI 3.61 6.17 3.61 
IB.I.II 3.61 3.61 
!'f3ta f. U 3 • 6 I 6. " 3. 6 I 
18016.11 4.20 6.32 4.20 

_____ 1fuj.2!..!! _________ .t!.~.fC! ______ J> ._2? _ __i! ... ?Q 
IS.48.11 1l.20 6.32 11.20 
pl.64,11 1l.,:'Q 6.32 4.20 
{QU,Il.4l 3.61 3.61 
tPU,!l,1j1 3.61 6.11 S.61 
tOU.16,41 3.61 6.17 3.6\ 
lDUd2.41 3.61 6.17 3.61 ---iou;li 8~4T--- ---:3:61 ... 6:32 .. 3: 61 
CDU.64,41 3.61 6.17 3.61 
iO;4;~j· j.bl j~bl 
10,8.41 3.61 6.11 j.61 
-j5;16~41 4.20 6~32 4~20 
10.32,41 ~.20 6.i2 4.20 

----ro;48~4T-------~-4:20- ... -- ... t;:3r----4-~20---
(R!64,4) 4.20 8.28 4.20 

INUlXING 

EXTERNL rXIEKNl I-BUX INIERNL INllRNI 
OPERAND WB XOVK OPlKflNO CPlKflND WII XCVK 

_4. U2 
4.82 
4.8;> 
4. tl2 
6.00 
7.20 
It, H2 
,~. 82 
4.112 
') .'10 
6.60 
(.80 
4.!il2 
4.82 
4.82 
1.20 
9. orJ 

12.01 
.If.,,,.~ 
4.82 
4.82-
7.20 
'1.60 

12.0 I 

4.82 
4.8;> 
4.82 
4.f,j2 
4.82 
4. U2 
4.82 
4.8<, 
4.82 
~I. f,l2 
4.B<' 
4.82 
'1.82 
4.B2 
!j.8! 

I!"! ,t.!? 
!j.82 
4.B<' 
4.81 
l, • ts~~ 

'1.81 
4.U;> 
II .82 
4.82 

6. {f 
6.11 
6.ll 
l.n 
tI. '10 

6. /{ 
6.77 
6.n 
7.80 
9.00 

6.17 
6.7f 
8.40 

10,80 
I j. 20 

6.71 
6. n 
8.40 

10.80 
I 1.'10 

6. rr 
6.11 
6.1 , 
6.11 
6.77 

b.ll 
1>.7 ( 
Q.Il 
6.77 
6.77 

6.71 
6.71 
6.7f 
6.71 
6. II 

6. (( 
6. rr 
b.lT 
6.17 
e.')' 

'1.22 
4.22 
4.;' 2 
I,. BO 
6.00 
f.20 
II.?;> 
4.22 
4.22 
') .'1 0 
6.60 
7.80 
i!.22 
4.22 
4.80 
7.20 
11.60 

L!.O I 
.':1_ •. 2 <:' 
4.22 
4.80 
7.20 
9.60 

12.0 I 

4.22 
4.22 
4.22 

_ 1t •. l.2 
4.22 
4.:a 
'1.22 
4.22 
4.22 
'!.!.a 
4.22 
'1.22 
4.22 
4.22 
11.22 
_'j ,;> 2 
4.22 
4.22 
4.22 
4.22 
',.2;> 
4.22 
4:22 
Ij. 2 I 
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__ ~~ __ I N s IB!!~ I1(Lf\L __ ~ _----'-'N""O~R!lL~~lllRfCT AQQRE5ilNG _OfESET _ Q 1 N STIHICTIO~ !IT flJl.l. JiOED_AODK ES5 __ _ 

- - -- .----- --_ ... _-------
NO INDEXING INDEXING 

------------------EXJERNl EXfERNl I-BOX - INfER-N-L---iNTERNL EXrERNL ExrEKNl l=-BOX INfERNl INTERNl 
______________ ~ERAND WB XOVR OPERAND OPERAND __ ~j!_~Qy.R. __ QPi::M!'HL _WI3J!_Q_IIR __ Ql'ERAN1L _9PJ:I{I\NQ_~Jt!!)yR. _____ _ 

(BU. ',81 10.80 10.80 
lBU,B.81 10.80 12.01 -10.80 

. ___ UHIL11>~' 10.80 12.01 10.80 
tBU,32,8t 10.80 12.01 lo.eo 

_. ___ (BUL'l"§'~ 10~80 12.01 10.80 
(BU.64,8' 11.40 12.60 II.AO 
IB.I.11 11.40 11.40 
18,8011 11.40 12.60 11.40 

_. ___ ' ~_.d2.r._.lL J I. 40 ~~ 1 1.40 
( B. 32. I I I 1.40 12.60- I 1.40 

__ -tftL48 L 'I 11.40 12.60 'I.~ 
IB,64.'I 12.01 13.20 12.01 

INVERT SIGN OF INSTRUCTION 

(BU. 108) 10.80 10.80 
__ . __ illL..L.!U ________ JJl .... ~ 12.0 I 10. 80 

(BU,16.8) 10.80 12.0.1 ID.80 
C au 132.61 IQ.liO _____ -.12..Ql ____ .lO_"Jlll. 
18U.48,81 10.8012.00 10.60 

___ I 8U •. .Q.Iu.B L_._ ..... _._.ll~!l.. ____ ~QI1 ___ .-J.hll __ _ 
IB,I .. I) 11.41 11.40 

_._._ .. _JJ1..J! ... lL._. _ . -tl ... IHL ..... _._--.l2.~.1!'O' ___ iL....!lO. 
IB.16,1) 11.40 12.60 11.40 
'8.32. I) 11.40 12.60 11. .. 40. 
18,4801, 11.40 12.60 11.40 

___ .ilhll_~.J.U .. l2 • .Q.L ___ 1..h.2!L_ 12.01 

10.80 10.80 PF 
I 0 • 80 I 2 • 0 I I 0 • 80 --------pf:----------.-------

___ 1!L,. [Q __ .. __ L~L. .tQ.JUL_ 
10.80 12.01 10.80 

____ JJ!_,._tH~_. ____ fl"_Q.L _ __ -.lJh!li1____ ____ . ______ ._. _____ _ 
11.40 12.60 11.40 
11.40 11.41 PF 
I 1.40' 12.60 I 1.40 

.... H.'tiL ______ l2....hJ.l__ __ _j hll ____________ _ 
I , .40 12.60 I 1.40 

__ i.l .. -'t{L ______ .12. ... ~.!L._ __ll .. ,!_!L.. _ 
12.00 15.20 12.01 

--------- --

10.80 10.80 
.J 11.811. ____ .. 12 .. JUHl...JiIl. _ ._. 
10.80 r2.01 10.80 
l!l..Jl!L __ 12.01 10.80 
10.80 12.01 10.80 

.. _.H~.I!o. l2.~ ML 1l ... JUL 
11.40 11.41 
J [..JiO ll.1.>!l.. _.H~. 
11.40 12.60 11.40 
11.40 12~ 11.4.0 
11.40 12.60 II ... 0 

_ .12. .. 0!! ..l..h.lQ _ .. 12 .• M _ 

PF 
PL_ 

Pf 

--------------------------.-------------

-----------.--



._ YEL INSTRUCTION _! NQ f-OKwARUING DIREer AUOKlSSING Uff Sfl 0 IN~IKULIION AI FULL wOKD ADDRESS 

NO INDHING 

EXTEkNl EXTERNL I-BOX INTERNL IN1ERNl 
QPj:RAI'H) WlI .)(0\11< OPERAND QPEKMm we XUVH 

__ lJl.!!d.LtlL_. ___________ "-.2!t!.... __ ._. _____ ._.2'llt "' __ 
t6U.U,SI .24~ *24~ ~24~ 

j6Y.!6~8J.. 22.21 ~24* 22.2.1 
tSU,32,81 24.61 ~24* 24.61 
LBJ..!a'IB.!U 21~62 2'1.21 _ 21._62 
'6U,61j,81 28.81 26.41 2U.1:I1 

INOfXING 

fXTE~Nl ExrfMNL I-HOX INIEKNL INTEKNL 
OPERAND WB xOV~ OPtKAND UPtKAND ~"XOVR 

. _____ .. "2"-'-' __ ._. 
*24* 
22.21 
l' •• 6 I 
21.61 
21:1.81 

"24a 
"24" 
"2 '1" 
2').2 J 
26.41 

. "<'.!!.<'-_-­
"l'." 
n.ll 
24.61 
21.6l 
21:1.81 

. i'f .... 
f>t 

_____ ..lIh L.l.L_._ ·. ___ . ___ !2.1!~ __ . ____ .... ____ . _____ . ___ .'!2)j.!L. ___ ._._ .. _._. _____ _ _ ____ !!.2Jl~ __ . ______________ .~L".!': .. ___ .. _~.f 
IB.6.11 35.42 "240 15.41 

_ iJlt Itu 11 36.(.d "21t" 3b.b. .• 
.6.i2.11 39.62 24.01 }9.62 
lIh!HI.It 42.0121.01 !fl.Ot_ 
n.b4,.) 4l.U 28.2/ 43.21 

._--------_._-_ .. -.- ..... _--_._--------_ .. _ .. _-,._- -_._-------_._--
INVtKT SIGN Of INSTRUCTION 

3').4\ 
36.61 
39.62 

.1t2 .• 0 I 
43.21 

*24* 
!!2~!! 
24.01 
2{.01 
28.21 

JS.4 I 
36.61 
39.62 
!i2.0 I 
4l.a 

~ .. -.---- .. _.- ._- .. _--_. __ . 

CSU.I,a. "24.. "24" "24" "24" 
.IBy,fhal "2it'!. ... "21j!'''2.!t~_-''2't'' ... 2ltl> "21t"_ 
C8U,16,S} 22.21 1>241> 22.21 22.21 "240 n.21 

__ --'.DU.t..l2....!il .... ____ ._2...1f. .. .b.L_~_ . _llb.6.l. _____________________ __ -2.!u.il_ _ __ ~2.!i.'! ____ ... __ . .2.!f. ... 1d. . 
tBu,4!i,81 21.02 25.21 21.01 21.62 25.21 21.61 

____ IBU .. b.'h6! l8.8..! 2.b. •. ltl _ 2.6 .• 61. ~!!..!;!I 2b.".! .~8.!;!' 
C6,1.1I "24- "2Ip. "21f" "24" 

_JJhllt U ~.5~.1j l "2.1t~ __ j!i.lfl .. _35.1j, .!'21j" j!;i./tl 
'8,16,.. 36.62 *24" i6.61 36.61 "24" 36.61 

____ ..!.hlliJ_L_ .. ______ l'l .. QL __ ~ __ .. _39·62--.--.---_._. ____________ . __ 39 •. !l~._ 2~.!.!U ... _ .. _ .. 2'L.1!L._ .. 
16.1J8." 42.02 27.01 42.0t 42.01 21.01 42.02 
'D ... 4.i!.~U .l+h2.2 .~Il,..2~ "j.211t3..U ~8.,21 1j3.n 

PI' 
_ PI-

PF 

---------~---.- .. - -_. -.--.~. -..... - .-.. __ .- -" -, ...• ---_ .. - .... ----
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.Yf_L11iHJ!!JkJlQ.N. _ !.! __ ... _______ ._._NQ.JJ1I!WARQ.INL_. OlR£CLADDR.E~5J.N.G._.. OffSEL Q 

-.----.--1 
__IN_SLRl.!CT LON. _AI £.UJ.L_WQB.llAUIJRE.SS I 

! 

NO INDEXING 
.. ____ ---------__ .. __ 0_.-_ .. - ._ .. __ 

EXTERNl EXffRNL I-BOX INTERNL INTERNl 
__ Q!'t~_M~rL J'itt ~QY!! __ OPEMJ'!Q ___ Q~§i!N.Q . _\'I~_!Q'!lB 

EXTERNL EXTERNl 
_QP!; !'-MolO_ ~iEUHLV R 

INDEXING 

I-BOX 
QP~B!.@ 

---.. -----.-.- -

INTERNl INTERNl 
Q PJ::-'~.AmL . _W!t. _j(..Ql/.!L ________ . __ 

IOU.I.81 13.80 ~ _______ I~j~.~8~O~ ____________ __ 
, au. 8.8) 13.80 15.00 13. 80 

H.80 \j.80 
----:-13• SO 15.00 -T3.80-----

PF 
Pf 

___ ~_16.f!U ___ J!h.!tL _l!! .. l~ ___ H!·O_L _____ _ _ __ I!hQL I !!_! J9 _ H~.Ql 
caUt32,81 18.01 18.15 18.00 16.00 18.lb 18.0 I 

__ . ____ LI).!!t.'!.!!.t ~J ________ l.!l ... ~ .!_~.l.~J . __ ..l!h.tl. ______ . _____ . __ _ ! !! .. 9L n .. ~J .!!l. f>.1 _ 
'BU.6~.8) 19.61 23.4\ 19.81 19.81 23.41 \9.81 
, B. I • II 14.4 1 ._---'-1 ;,.4"...4;,.0"-_____ _ 
CB.B,1t IB.OI 15.61 18.01 

_ ___ -----:1.-::'4-"°74':-° ____ . ____ ~.L __________ _ 
IS.Of 1~.61 18.01 

PF 

___ ..lltli_t.1L___ ____ IB .Q.L. __ 1~_"QL___ 18.0 • _____ . _____ .. ___ _ Ht • .Q L .... !~" QJ ._.! t} • .9! --- ---~,------ .... -_._-------
18032.11 18.01 21.61 18.01 18.01 21.60 IB.OI 

. ___ ' BL-':t.!!t.H_._ .. ______ lil&L__ _2.2 .. .2_1. _____ IS. 61 ___ .. ______ .. _ .. !!!~~.1 .2.2 .. 2J .... .. J § .f>! 
48.64.11 19.81 23.41 19.8' t9.SI 23.41 19.81 

------ ...•. _---_._---------------
INVERf SIGN OF INSTRUCTION 

18U.I,61 13.80 13.80 li.80 li.80 PF 
__ UU1 ... .6..&.L_. ____ 1.3.tlO .. _.!'.O'l~._. __ ._J.l&L. _______ . ____ . ___ ._ .. ___ . ____ . __ ._ .. u. Oil"Q I.,U. flO _._ .. ____ PL-._. ___ .. __ ... 

IBU,16,81 18.01 1101* 18.0' 16.01 <>Olp 18.01 
16U"2,81 16.01 "01" 16.01 18.Q.L._.~.J ... _ 18.0t 
tBU,48.61 18.61 22.21 16.61 18.bl 22.21 f8.61 

__ '~!J.~.L.!U._ ... _._ ._l'l,..!!L .... 2_~"-!!.L_ ... ___ ~._ .. ______ . __ . __ ._. ____ . __ ... ... !~.B! 2] .. 'i1 H.IU 
16.1.11 14.41 14.41 14.40 \4.41 PF 

___ .UhJL..lL_. _______ . .le.._O'L_!OI~ _____ .JJhilL __ .. _______ _____ {!I.OI "()I"Ul .. !H 
18.16.11 18.01 "01* l8.0t Id.OIl ,,01* I!J.OI 
(8032011 ~.Q.L 21.61 lB.OI IfLlIiJ .. LI.I.tt.l_. __ .lJL&J 
IB.46,11 18.bl 22.21 '6.6\ Ifl_" n.21 18.61 

___ ..1.!}.t1l.!!~ . .u .H...!il_. 2.;J.§-'il ____ ._L.2_"JI.L____ j·i .. ·:! 23~",! .. J.2 .. 6J 

-----.------.------~------.. --- .. --.- ------_._----_ .. _._---------- --------------------_._-



---~---~-------.-----~-.----

_H.!..JtiHRUC.U ON ___ . LCJL ___________ ._~ __ _ NO FORWARDI NG.~. ____ nlREC [ADDRESS ING OffSET o INSTRUCTION Al FULL WORD ADDRESS 

NO lNDEXING INDEXING 

EXTERNL EXTERNL I-BOX INTERNL INTERN~ EXTERNL EXTERNL I-OOX INTEKNL INTERNL 
_Qe.ER1\J'-t.!LJHU~QVR OPERAND OPERAND _ .. ~~_xQVR __ n __ Q!'.ER~~NQ fiB ~O'\lI:L Qf'ERANO_ urE RAND Wf} XQVI{ 

(BU, 1,81 6.00 6.00 6.0!L __________ "..JlJL_~ __________ _ 
IBU,a,I:)) 11.40 12.60 11.40 11.40 12.60 11.40 

___ iJi!l.._16. .. 1U ___ u_ ~._.1L..!i!l._~ ___ ~l;! .. hl_u_.lL.40 ___ u_ 1l • .1l.o._.. 18 •. 0 I 11.40 
(BU,32.8) 2B.21 29.41 28.21 28.21· 2'1.41 28.21 

__ HH.!...!iB.J.1I.L_u ___ .l9 ... D~ __ .!i.o..22 H.OI ______ u~ __ u~_H.OL .!iO.22 39.QI 
16U.64.8' 50.42 51.62 50.li2 50.42 51.62 ~)O.42 
(B. I. II 4.20 4.20 4.821L..2.L ____ .. __ ... 
16,B,1) 11.40 12.60 11.40 11.40 12.60 11.40 

. __ J..8.Ll6....1L__ ._J..Q~.!Ul. __ .. _._j.8 .. ao 16.80 _nuu. _____ lb.. 80 . .18.00 1b..BO 
18.32,11 28.21 29.41 28.21 28.21 29.41 26.21 

. _____ .l.B_L!tJioJJ __ u __ 3'k OL__ _40. 22 39.0 .__ _____ . ______ 39 ... .0. L _ .. il.o. .• 22 _ _ .li.D I _ 
IB,64,11 50.42 51.62 50.42 50.42 51.62 50.42 
IOU.4,4) 23.41 23.41 23~ -'2-.,3 ..... '-"41-11"--. __ _ --------_._-_. __ . __ ._----
(OU,a.4' 24.61 25.8] 24.61 24.61 25.61 24.61 

___ ~l!JV_ •.. lb.t..ItL .26..L!..1 .. ~.2LLOL .. __ .2il..J!~ __ . ____ . __ . ___ . __ .. __ ... _20.H 2J"Q1 _20.9 I 
WUt32,41 30.01 31.21 30.01 30.01 31.21 30.0) 

__ --'D.l.Lt_1!.8 • .1lL 3.3 ... 0L __ 3.il..2.L 31.01 ______________ u ••. .H .... D.L. _.3.1l.21 .H.1l1 
tDU, .. 64,41 36.62 31.81 36.61 36.61 31.8/ 36.62 
fD.4."1 22.21 22.21 22.21 ____ --22L2_L _________ _ 
(0,8,4) 23.41 2 11.61 23.4/ 23.41 24.61 23.41 

_1D..tJiL.4..t___ 2.J.t21 2.o ... .1lL._._..2.i.2J._________ .. 25 .. 21 2bO-1ft 25 .• 21 
«0032.41 28.21 29.41 28.21 28.21 29.41 28.21 

____ . __ ID..l.48,ldJI .. 8L .33 ... 'O'J _____ 3.L..81______ .. :H .•. 8.J jj.QI .3J.8.1 
. W.64,41 35.41 36.61 35.41 35.41 36.61 35.41 

------------------------------
INVfRf SIGN Of INSTRUCTION 

(BU.I.81 6.00 6.00 6.00 6.00 
_l!Hhtl._6 I. II ~IjQ.. . .l2.~.M.. __ .. _U.t.1l!l._._.__ .11."0 12.0.0 I J. 40 
(BU,16,81 17.40 18.61 H.40 11.40 18.6\ 11.40 
( au d2. 81 _2.~.21_~ 4 I 28.2 , ____ . _____ .. ___ . ____ 2!t.2J ___ ..li.J..!U .. _. --21I....2J ._._. ________ . ____ ._. __ 
18U,48,8) 39.01 40.22 39.01 39.01 40.22 39.01 

_l.!l!J.61t.61 SO.1J2 51.02 _~.g .. -'!2_. .50 .• 42 ~1.62 50.42 
'B,I,II 4.20 4.20 4.82 4.22 

____ Ut.Jtt.1 L 11.41.12.t6D.J! ... !tO____ II .4Q ! 2.60 !I.40 
CB,16,11 16.80 18.01 16.60 16.BO IB.OO 16.80 
IB, ~2Lli _______ ._.2.~ __ ~.41 2H.21 ... _. ______ ~_6 .. 2.1 _ __ 2.'i...'!.L_._.2l1...LI _________ . ___ .. ___ ... 
(8,4H,1I 39.01 40.22 39.01 39.01 40.l2 39.01 

.. _. ____ .Ul .. !l4.d! '!Q.1J2 'iJ.625Q ..... 2..__~Q.1t2 '>!.62 5Q.42 
.DU,4,41 23.41 23.41 23.41 23.41 

_____ -'_Il!1.11t.!!J 2. 4~l!Q 25 •. 11L21i.6L_. 2" .• 6! l~. ij I 2.1t. 61 
IOU. I 6 , 4 ) 26 • 4 I 2 7 • 6 I 26 ... I 2 6 .4 I ;U • 6 I 26 .4 I 
(OU, 32, _4_' ____ 30 ... .Q.L __ .. __ H~_21 jO.O I __________ . __ 1Q..~ .. ___ .. H.2J _ . .2\1 .. 0L 
c DU, 48.41 33.0 1 34.2] n.o I 13.01 34.2 1 H. 0 I 
!DU,64,4) 36.61 H.B! 36.62 36.62 3/.HI 36.62 

------,0-;"4 ~ 41-- - 2 i: 2 i - --22:21---- 2 2 ~ 21 .. 2 2 ~ ~ 1 

. __ i.!l!lh.'!L n~~1 :2~._~L __ 11!~ L__ n.41 24.61 n.41 
(0.16,111 25.21 26.41 25.21 25.21 26.41 25.21 
(0,32.4) 28.21 29.41 28.21 28.21 29.41 lB.ll 
I 0, 4 8 •. ~ ) 3 I .8 I 3.3.0 1 3 1.8 I -------- ----31:8 r ... ·3j-:O i -iT-:B J------------.-.- -----.---

____ tQ'-~~IU J5._41 ~.9.!I>J.u~?.!.H 3~.41 36.61 35.41 
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~J!HRUCT~.t..IH.C..\I~~_. NO f ORWAR DING 0 I Rf.CJLADQ.&.ES5j~~_.J1ffSf.l ~ __ ll'illRUil~_AL£Ul..LjillJl.IL ADDR E S S 

NO INOEXING INDEXING 

EXTERNl EXTERNL I-BOX INTERNL INTEMNL EXfERNl EXfERNl I-BOX INrERNl INTERNl 
OPERAND .. WB XOVR OPERANO OPERANO WB XOVR. __ .m'£RANO .. _~B XOVB.~RANO._ QPI:RAf'lD WB XOVR 

( BU. I. B I 1. B4 1.22 8.03 1.22 
(BU.a.81 11.41 12.60 11.40 11.41 12.61 11.40 
(BU.16~81 16.20 17.41 16.20 __ ~~_16.2!.L.... .. __ U.t41 16.2L ____ . 
(SU,32.81 25.81 21.01 25.81 25.81 21.01 25.81 
« au, 4 8, 8) 39 • 62.__ 40.8 I H. 62 . __ . __ ._._ .. _ ... _.~~j'!. .. ~_~lll .. __ .. _ .. H ... Q.2... ___ . ___ . ___________ .. _____ .. _._. ____ . 
IBU.64.8, 51.02 52.22 51.02 51.02 52.22 51.02 
fe,I.ll 7.43 6.62 ________ ~7~.~15~ ____________ ~6~.~13~ ________________________________ _ 
(B.8,1) 11.41 12.60 11.40 11.41 12.61 11.40 

___ il.t..ll.a..ll LO..2.IL~l1~lil-_ J 6. 20.____ _._ ._.u_._ ... __ .. lb..0.20. _... I 1. 4 1 .. ____ lcJ.~_ ... _ ... ____ .. __ ..... ~ ___ ...... _ .. _ ... _ .. _______ . 
(B,32, II 25.81 21.01 25.81 25.81 21.01 25.81 

._._ . .il..t.!i1L..lL __ .. _ ..... ..ll.'LbL...... __ ~!h. 81-- .39. 62 ... _. __ ._ ... _ .... _ .. _ ...... __ .. ... H .. ~!u' ... _1&.....8J __ .:U .. b2 
(B,64.1' 51.02 52.22 51.02 51.02 52.22 51.02 
COU .... 4) 30.61 30.61 30.61 30.b I 
(OU,a,4) 30.61 31.81 30.61 30.6t 31.81 30.61 

. I OUt 16.41. __ ._. __ ._ .. l!1 .. b.L_ ... _ .. _U.Jl2._ .. _~.h.~. ____ ._._ lO"bJ li .•. !U .. ...3Jl.c.L 
COU,32,41 30.61 3,.81 30.61 30.61 31.SI 30.61 

._. .1llli.t.lUh..!il ___ .. _... .1Q.t.hl.. ___ . .ll....!!L_ .~ ____ . ____ ... __ .. :il> .6.1 11. .. 8 1 .. 3 a .. b.L 
IOU,64,41 35.41 36.6\ 35.41 .15.41 36.61 35.41 
10.4.41 30.61 30.61 _____ ... 30.61. 30.6\ 
«0.8.41 30.61 31.81 30.61 30.61 31.81 30.61 
l.Q.d1:1i'l.L. .IQ ... Q.l._.i.t..!iL ___ lfh . .2.L ____ . IQ. 6\ ... _JI ... 6.131) ... 61. 
(Dd2.4) 30.61 31.81 30.61 10.6\ 31.81 30.61 

.. LQ.t..i!.8L4.Ljll ... 6 . .L ... .i~__~..L... ___ . . ...... _ JQ~ 61 .... 11~JH lO.~.6J 
( D. 64 • 4 I 35.4 I 36.6 I 35. 4 I 3').4 I 36.6 I 3').4 I 

INSTRUCTION 

I BU. I ,81 7.84 1.22 8.0 j 1.22 
L!HI.t .. 8.t.8 L.. LL~ . .I! L __ -.l2 • .6.0...... __ ..lL.l!.!l.._._._ .. __ ! .! • 4.! ... 1.2 .. 1:1 L ._H .. IjQ 
IBU.16,S) 16.20 11.41 16.20 16.20 17.41 16.20 
(BUd2.!!) 25.81 27.01 25.81 .........2.2 .. 81. ... 21.01 25.81 
(SU,48.81 39.62 40.81 39.62 19.62 40.81 39.62 
L~!l . .I.6.!! .• aL5.1 .. 02 ._52~2l. __ ._.s.hQ2~_ . ____ . ~J .Q2._.'i2.2.251 ... .ll.L .. 
IS. 1. II 1.43 6.62 T. 1':> 6. 73 

.. _.1.11..8 .J1.._._ .1.1 .. !!.L_._ .. ~.9.ll. __ i~!tO.._. I 1 .4 I ! 2.t,> 1 , ~ • 40 .... 
(B.16"1 16.20 11.41 16.20 16.20 11.41 16.20 

___ , hl2.Jl ___ ... _. 2 5. 81 21.01 25. 81 ._ ..... _____ .2'l .. !tL_~L.~~. ___ . __ __ 
(0.48.11 39.62 40.81 39.62 H.62 40.81 3'1.62 

.. 1!1..6!!.lL 1d..fl2.. _~2. 22._.21...02 .... .~ 1,_02 52.22 _ 5.1.0.2 
IDU.4.4) 30.61 30.61 30.61 30.61 
IDl,l,JhIiL._ 3g~ 61_. H.81 .. __ J.lh.6L .10.61 j! .8.1. JQ. /,j I 
IOU,16.4) 30.61 31.82 30.61 30.61 31.81 30.61 
! DU .1.32. 4 I __ ._._~ 0 • 6 I 3 I • 8 I 30. 6 I . . ____ .1Q. .hl_ ._1.h!3._' ____ lQ....Q.l 
(OU,4S.41 -30.61 31.82 30.6) ~0.61 31.81 30.61 
IQl,lt h4t It! 3 5 .~2 16".Qt . .....2!!~~1 .. 35.4 I 36-_6.L 3~.IjJ 
{0.4.4) ~~0.61 30.61 30.6IS0.61 

.... Llh.!:lt4L... JO.6 L ... :H.~2...._.30.J!J 30.61 :u~aL _]O • .Q.! 
(0,16,41 30.61 .~1.81 30.61 30.61 31.81 30.61 
10032,4) 30.61 31.62 30.61 ______ . __ . __ IO • .2L 31.81 30.61 
10.48,41 30.61 31.81 30.61 30.61 31.81 30.61 

.. __ JJh.Q!tJljl .~5.42 36.61 .3~.I!.l._. 35.42 39.91 3':>.41 



_ Vfl.JN.SIRUCHON C.v .. NO. fORWARDING UIR~CI ADDRESSING Offsrr 0 INST~ucrION Al fULL WORD ADURESS 

NO INDexiNG 

ACCUM. EXr~RNL 1-80X INTERNL INTERNl 
()PERANU w!l XO'{R Q!'!;MNQ _ QP!,;BIH-m W~ xQVR 

__ l au !..ill!.!.. ___ .._ ... ..9...!QQ __ .. __ . _. ___ .. _______ .. ____ .... _. _____ ._. __ .. _ .. _ 
18U.8,81 6.00 
HUh !bt. 81 ~.QQ 
laU,32,81 6.00 

_HHhi!!hl.H. . ~.QQ 
IBU.64,81 6.00 

INDI:XING 

ACCUM. EXIEkNl [-tiOX INfERNL INfl:RNL 
OP~RANU We XUVk QPERAND OPtRANU we XOVR 

_6 ... Q9._ . 
6.00 
b.QQ 
6.00 
6.QQ 
6.00 

__ -.-!1h.lLLL ______ . __ 6. OQ.. ___ . ___ _ _ _________ ... __ .. ____ .. . _.2..00 
, 8 , 8, I I 6 • 00 
J~, I{I, !! t!..,QY 
(8 d2 01 I 6. 00 

_ .. _. _ .. Hh .. 4.!h I ! ¢. QQ . 
18.64,1) 6.00 
( ou. " J ~.L _____ ..l.~.c!..!.lL.... ___________ . ___ _ 
'OU.8,41 22.14 
_!Q~t.!{I.4' .22.!4 
IDU.i2,4) 22.14 

.JDY. '!!hl!122.11! 
IOU,64,4) 22.14 

__ ...c'...,O:'"'L-1.!'i.!!..L--... -._-.-.1.2..l.I! 
10,8,41 22.14 

. __ tlh 19i1.!L. ..22. lit. 
(0.32,4) 22.14 

_.Hhlt~.t41 2.2 .•.. t4. 
(0,64.41 22.14 

6.00 
b.QQ 
/).00 
b.gg 
6.00 

_ .. _. ____ ._. ___ ... l.2_._.l.!!.. __ . 
22.14 
n.1.4 
22.14 
~2.1iL 
22.14 
12 • 14 .... ___ .. ____ _ 
22.14 
22.14. 
22.14 
n.!4 
22.14 

I N-V E=-:R:-C:'=---=-S IGN--O-F -'NS-T-R uTi TON 
-----------_._----- _._--_._---- --- ----- -- ----- - - - _. ._----------~-----_._-.---_ ... - --_._--+--_ .. _-

----

IBU,I,81 6.00 6.00 
. lilY.!} ,a! 6~ 00. {I.OO 

IBU,16,IH 6.00 6.00 
__ .. _' aut.1~J..!H ______ ~.QL. __ . __________________________ ~.&!L ___ _ 

(BU,48.81 6.00 6.~0 

O:HJ.1 g4, !P6. QQ Q.. QO 
'B.I.II 6.00 /).00 
, ~!!h , I _ ~. 00 q .JtO 
(a,16'\1 6.00 6.00 

_._!!h..ll!_U__ 6~..QQ_. ___ . ___ . _____ ._. __________ . ______ . __ Q.OO ______ .... 
(B,48,11 6.00 6.00 
jg~Q~!!!6~P06.QQ 
'OU,4,41 22.14 22.14 

.4QY,g!41 z~!'~ .2Z.!4 
« OU, 16. 4 t 22. 14 22. 14 
'OU.32,4) 22.14 22.14 ---, DU-;~8;1. )-------22:14------------- ------·----2"2-:-14"-------·--·- .. 

. _ ... !l)lJ!.Q~,I!!;;!?! t~.. ??d'! 
(0,4,41 22.14 2.2.14 

_._._ .. tQ.,~!_,!J ..?g. J'!n. }4 
IO.lb,ltl 22.14 22. PI 
1U,32,41 22.14 22.14 --10;48-;4,·--·--·-- 22:fil--------·---···-- ..... ---------------.------ 22.14---------·---··-·-- .-. 

___ ._l.P!.Q. '! ! '! J __lX'!. tll:.._ .... ..... _____ .. __ .. ___ .. _. ____ ._. __ . __ . _______ .. ___~ .!.J~ 
131 
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IIfJ,JNSTRUCfJQN PC I! NQ fQkwAROING DIREO AlJOKE$SING QfFSfIO _lNSLBuCllillL-ALfULLfillRU ADDBE $.~ 

--------~---- ----- ----~---- NO INDi.:XING-~ ---~--- .. ~------------- .. ----------

- -

ACCUM. Exr~RNL I-BOX INT~RNl INTERNL ACCUM. EXTERNL I-BOX INlERNl INTERNl 
UPERANP _we xQVROPtkAND QPfRAND WB KOVR OPER,ANi) _ WB )(0\11{ _QPI'RMliJ) QPERANJ) _J;_~_AQ'!JL 

__ ~_!Q!:!.!J_!J!.L ________ .!!~!L ________________ .__ _ ____________ . __________ .___ ____ __1>_!QQ.. ______ _ 
(UU,e,!:ll 6.00 6.00 
'BLltl1>,~I_ (j.Q!) (j.OQ 
IBU.32.B) 6.00 0.00 
I!lLl1i!BdlL 9.QQ Q. OQ 
IBU, 64.8) 6.00 6.00 

_~ __ J.!lJ..ll!l. __________ ~ oo_~_~ _____________________ . ____ ~ _____________________ ~ ______ Q--"_QQ. ____ _ 
( B • 8. I I 6.00 6.00 
J~LLtJdL 6.QQ 6.QO 
IBd2.t I 6.00 6.00 

_Hh1f6.LL_ _ 6.OJL 6.QQ 
t B • 04. I I 6 • 00 6 .00 

__ ~_ .illlil~~I_~ ____ 2!_!!~O ________ . ________________ . ___ ~ ________ , ________ 2..._4:!..0~-------
(DU,a,'" 5.40 5.40 
(Pl.J tJhlfl 5. ~o ,!.4Q 
C DU, 32.4) 5.40 5.40 

JJ;Jlhi!6._i!! 5~40_ 5 ... 4Q 
fDU t o4,4) ':i. itO 5.1t0 

~ __ !QLl£rlL _________ 2,,~ ___________ ~~ _______ . ________ ~ ___ ~ ___________ ~_?"__.!.:It:!-'O:___------
ID.8,1t) 5.40 5.40 

--------- ----------------------

!Q.L6t.4.L _5 ... 40 ~ .. 4.Q_ 
f0,32,41 5.40 5.40 
tD .. .tI.B I'LL!I.ItO ~ .ItQ 
10.64.41 5.40 3.40 

-----I NVERTSiG-NOF--iNsTRUC-TiON----~-------------~-~~----~-~- - ------------------- -----------~------------- ------

- --

« BU. I ,1:11 6.00 6.00 
_ t~l,!t!hIH _6. QQ_ __________ 6.QQ 
trw, 16.81 6.00 6.00 
'BU, 32,81 __.J.OO___ _ __ ~ _______ fuOO _____________ _ 
CBU.48.81 6.00 6.00 
_1jHll.Q..t!-'JH_~~.QO .. ___ .. _ ~____ p. QJL 

, Btl, I I 6.00 6.00 
J.~-,!hU __ Q"OO__ . l.!~.QQ_ 
tS.lb,l1 6.00 6.00 

. C B,32 r I} 6.00 ________________________________ . _______ Q._..QL _______________ . ____ ~ _____ . ____ _ 

(B.ItS.11 6.00 6.00 
. HhQ'!_t..Ll __ .Q. ... QJ,L_ Q.OQ 
'DU.Ii.4 I 5.40 5.40 

.!!!1!ltl.J'!J. _~.'!Q .~.IjO 
, DU, 16. 4 ) 5.40 ').40 

",~~l _______ ~. 4L __ ~ ___________ ~ ___________________ ~ ___ . ___ . _____ ._~ __ !iL'li! __________ ~______ _ __________________ _ 
(DU.48.41 5.40 5.40 

_lQlJ1.Q"-'_i!L_ ... !1 .i!(L .._. __ '-i .40 
(0,4,41 5.40 5.40 

____ JJl..JIL4L._ 2-1<(1__ 5.4Q 
CO.16.41 5.40 3.40 
fO.J2.41 5.40 5.40 

·--n.i;4t1;-~I--~ ----5~-40 ·---------------------------------·---·r:.l~-----~----.. ---

_ .1Q,{)hl!l_'-i. i!Q ~ • 40 



VFI.INSUUCT ION COOIL NO .. f ORWARDI NG ...... _ .. 01.REC I. AOORE SSt NG OffSE: r 0 INSTRUCIION AI fUll ~ORD ADDRESS 

.. _----------_. __ ._----_._-------_._._---------_ .. ----_._--- -.--_ ... _-
NO INDEXING INDEXINC 

-
loX TERNl EXHRNL I-BOX INTERNl INTERNl EXTfRNl f X TE i(NL I-BOx INll:RNl INTfRNL 
OPER~ND .. W.~XQVR Of>l;~~NQ OP.!;RAND W~ .. XPV.R QPI;RAND 1'113 XDVI{ OPtkAND OP~RAND \'lB. xQVI( 

. __ l.!i\,l.!JidL ____ I,l ... IJ.Q ______ .'h.~!L __ .Jl.!.I.!.Q._. _ ... ________ .. _____ .. _ .. __ Jl.,,_4.Q. __ ._. __ .. 9. QO_ .... .6 ~ .. 4 <1._. __ . ___ . __ ._ .. ___ ... 
IBU,8,21 6.00 7.21 6.00 6.00 1.21 6.00 
ilWt\!t .. 31 5 •. 1+0 6 •.. 62 .~.:} .• 40 5 .• 40 6.92 5.40 
IBU,8,41 4.1l0 6.32 4.80 4.82 6.77 4.80 

.(61) • .8.5.1. .1+.J306.32 ... 1t.80 4.82 6.lT .4.80 
18U,8,6. 4.80 6.32 4.60 4.82 6.17 4.80 

_J.li!Lo.J;l. 11 4 • 80 6.32 4 .!tiL _______ ... ____ . ___ ____ -'1.1.62 . __ .. . _1L..LL __ . _ .. .I!. fHL ... ___ . __ .. _. ______ .. ___ .... 
tBU,8,81 4.20 6.32 4.20 4.82 6.71 4.22 
HHl. .• 16. II 13.20 IIj.ltO .13.2.0 13.20 111040 13.20 
18U,16,2) 8.40 9.60 8.40 8.40 9.60 8.40 
(6l!.L(>.3) 1,,20 .8 .• 40 __ .1 •. 20 1.;W 8.40 1.20 
18U,I6,41 6.00 1.21 6.00 6.0c} 1.21 6.00 

___ .. t8U..Jlu 51 6 •. Q!). __ .1~j 6.00 ._. ___ 'O.,..QfL _____ L2.L.. _____ tuO'Q._ m _____ •••••• _ •• ___ ._._. __ • ___ ••••••••• _ •• 

(BU,16,61 5.40 6.62 5.40 5.40 6.92 5.40 
IfHJ . ..l6rl! .5 .. 1+9 6 •. 625 .. IjQ ).40 6.n ;.40 
'BU,16,81 4.80 6.32 1l.80 1l.82 6.71 1l.80 
JBVd2t1.l. U~20 !!I.lfl 13.20. 13.20 14.40 13.20 
'8U,32,21 13.20 11l.1l1 13.20 13.20 14.40 13.20 
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J.O.lJ6.1f! . 7.6~ 16.62 I ~ •. 2·1 9.02 !5.99 7.62 16.Hl 13.29 9.03 16.27 
10,32,4) 10.20 19.27 IS. II 11.40 IB.07 10.20 19.28 15.72 II.ilO 18.68 

.1.lhl+f!.1+ !. 12.6Q 21.67 H.53 13.80 20.49 12 .• 60 21.09 16. U 13.80 2! .08 
(0,04,111 15.00 24.09 19.94 10.20 22.89 1"1.00 24.10 20.55 10.20 ;!J.SO 

INVERT SIGN Of INSTRUCTION 
_._-_ ...... ---- ... _ ...... .. -- .- ------ " .. - .--
'SU. 1,81 7.22 12.09 8.42 1.22 12.69 B.43 
J.!Hh.8.t 8 ! I.U .. .'-6.26 J2 •. 02 8.42 15.06 I.n 16.n 12.69 tl.43 15.67 
18U,16,81 8.41 17.4b 13.30 9.61 10.;U fl.42 17.47 1 j. '10 '1.62 16.81 
(8U,32,BI ._ ........... J O. aO_._li~_.___.!5. 12 .. _ . .-ll...QL .... .!§_ .. Q!l 10~. . ! 'l.~ !HL....l.b .. 12.. 12~.U.L 1'l .... 2IL 
lBU,48,B) 13.20 22.28 18.13 14.41 21.08 IS.20 22.29 18.74 14.40 .2 1.0'1 

.... !JlY.lg,!. I;! 1 ! 2 ~ ~Q. .. 2~~Q'l U.22 !Q .. ~o 2~.1Q 12.31 24.10 17.63 IC!.~O 24.!0 
'Bd, \I 1.20 10.88 7.23 7.22- I 1.48 l.U3 PF 

..... tfl ... ~ ... J t . Q·6? J5 .. p5 .. U •.. I!6 7.1:l~ 14.4p 1.80 1,:).6l 12.0.'1 l.!l~ 1':>.00 
I B. 16. II 7.;12 16.26 12.09 8.42 15.0b 7.22 lo.n 12.69 8.43 1~.66 

18, ~2! I) ._._ .. __ h!!_1 _._11. 46 ._.ll .... i.O..._._._'l .... hl_.. . 19. n .. .. i!. 4~. Ir~'!§ .!J .. 'lQ .. ..'l .. g2 16 •. tlL. 
(8.48, II 9.60 18.66 14.~1 10.80 17.47 9.61 Itl.08 15. I I 10.81 IH.OI 

JIh64.t l l !lh!W 19.87 J!!.J~ 12.01 18.ga 10.tlO 1'1.88 16.~2 12.0 I 19.28 
(OU.4,4. 7.22 12.09 8.42 7.2l 12.09 tl.43 

._J.Q.I.JI !l,~' 6.4 l !! ... 6 13.29 9.td Ib.27 13·42 17.47 l.i. <}o '1.62 16.137 
IOU. 10.4, 10.80 19.87 15.12 12.00 18.68 10.BO 19.Btl 10.32 12.01 19.28 

. __ ~ j2. 41._. __ .... 15 .EJ .... ~Q!L ...... 20 .... .55. ____ JQ .... !!lL._. ?.l. so ..... ..... t.2 .. QJ . ~~.!Q 2.1 .. 1.5 J.9.!Hl.. 21! .• !!I 
COU.48,lil 20.40 29.50 25.3B 21.00 28.31 20.40 '2. 9.52 25.99 21.60 28.92 

._ .. ..!.O.!l.t..24.4 L. 19.51 1~! 72 ? " • .4f! 20. II 33.14 19.51 B.74 25.08 26. II H.14 
10,4.4) 1.20 10.88 7.2" 7.22 I 1.48 7.83 PF 

__ .1Q&!!.L 6.Q2 15.05 I 1.48 7.83 14.40 , .80 1':>.66 12.09 7.83 1').00 
10.10,41 7.82 16.86 12.09 9.02 15.61 7.82 16.87 13.30 '1.03 16.21 
~ 0, 32~_1 ____ .!!L~g!L ... __ !..'l~?L .. _!~ ..... _1 !~~.L. . I !l.QI (Q·2.0 19.2tl t5·U .. IL.4.1 Hl.Qtl 
10,48.41 12.60 .2 1.67 11. 51 13.80 20.49 12.00 2 1.09 18. I., 1.1.80 2. I. OB 

__ . . _lQL~!.,!..!.'!J .. 15.01 24.09 19 •. '14 10.20 22.90 Ij.OI 24.10 20.':>'1 10.20 L 3.50 
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VFl'INSTRUCHON .. fORWARDING DiRECT ADDRESSING OffSH O· INSTRUCIlON AL.EW.l, WOR!1...J:ru;.,i>:r::.S5 __ 

NO INDEXING INDEXING 

EXTERNL EXTERNl I-BOX INTERNL INTERNl EXTERNL EXTERNL I-BOX INTERNL INTERNL 
OPERAND we XOVR OPERAND OPERAND WS XOVR OPERAND we XOVR OPERAND OPERAND lola XOVR 

f8U.I.SI 4.21 4.20 5.40 4.82 4.22 5.40 
UU.8.BI 4.36 5.5-1 4.36 5.56 8.58 4.82 5.51 4.36 5.56 8.59 
(8U.16.8. 4.96 6.16 4.96_ 6.16 9.'8 4.96 6.11 4.96 6.16 9.18 
(8U.32,81 6.16 7.36 6.l6 1.36 10.31 6.16 1.36 6.16 1.36 10.37 
(8U.48.8. 1.36 _8 .. 56 _ __ 1.36 ___ li._51t __ _ 11.57 7.36 8.56 1.36 8.56 11.56 
,aU.64,8. 8.56 9.16 8.~6 9.16 12.16 8.56 9.16 8.56 9.16 12.76 
(8.1.11 4.21 _11 .. 20 __ 5.41) ___ 40_82_ _ 11.22 5.40 
ca,8,11 4.96 6.16 4.96 6.16 9.11 4.96 6.11 4.96 6.16 9 .• 18 
(B,16,O 5.56 6~16 5.56 6.76 9.17 5.56 6.76 5.56 6.16 9.18 ___ , _______ _ 
18,32.11 6.16 7.96 6.16 1.96 11.40 6.16 1.96 6.76 7.96 11.40 
'8.48.1 J 1.96 9.16 1.96 9. t6 12.28 1.96 9.16 7.96 9.~ 12.29 
C8,64,II 9.11 10.80 9.16 10.80 13.21 9.11 10.80 9.17 10.80 13.21 
(OU.4.41 4.47 ____ Jt.lU ___ 5 .. .66 ____ 4 __ 82__ _ it.1l1 5.66 
(DU.8,41 5.09 6.29 5.09 6.29 9.31 5.09 6.30 5.09 6.29 9.32 
IDU •• 6.41 6.30 7.50 6.30 7.50 10.50 6.30 1.50 6.30 7.50 10.51 
CDU.12.~J 8.70 9.90 8.10 9.90 12.90 8.10 9.90 8.10 9.90 12.90 
cou,48 .. 4J 11.10 12.30 11.10 12.30 15.12 11.10-...1.2.30 11.10 12.30 15.32 
(OU,64.4) 13.50 14.10 13.50 14.10 17.58 13.50 14.10 13.50 14.10 11.58 
iD ...... l 4.21 _.!i.2iL 5.4D 4.82 4.22 5.40 
CD.8 ... l 5.01 6.21 5.01 6.27 9.28 5.01 6.27 5.07 6.21 9.29 
CD.'6.41. 6.30 7.50 6.30 7.50 10.50 6.30 7.50 6.30 1.50 10,51 
(0,,32,4) 8.10 9 .• 90 8.10 9.90 111.28 8.10 9.90 8.10 9.90 '''.28 
(0.46.4) 11.10' 12.30 11.10 12.30 15.32 11.10 12.30 11.10 12.30 15.31 
CD,64.4. 13.50 15.01 13.50 15.60 1l.!)2 13~50 15.00 13.50 15.60 11.52 

INVERT SIGN OF INSTRUCTION 

18U.I.81 4~21 4.20 5.40 4.82 4.22 5.40 
(BU.8.8) 4.36 5.51 4.36 5.56 8.58 4.~_ 5.51 4.36 5.56 8.59 
(8U.16,8) 4.96 6.16 4.96 6.16 9.18 4.96 6.11 4.96 6.16 9.18 
(8U.32.8) 6.46 1.36 6.16 1.36 10.31 6.16 7.36 6.16 7.36 10.31 
(8U,48,81 1.36 8.56 1.36 8.56 11.56 1.36 8.56 1.36 8.56 11.56 

.j C8U.64.8. 9.00 10.20 9.00 9.76 12.60 9.00 10.20 9.00 9.16 12.(10 
,,48. 10 It 4.21 4.20 5.40 4.82 4.22 5.40 

(8.8. H ,!u.2.0 __ ~~ 4.96 6.16 'h..I..eL 4.96 6.11 4.96 6.16 9.18 
(B,16,1) 5.56 6.76 5.56 6.16 9.11 5.56 6.76 5.56 6.16 9.18 
CB.32.IL _6.1I:L_1 .. <!6 ___ -..6.l1L_ 1.96 __ ll.IfO b.16 1.96 ~.lA 1.96 11.40 
(B.48,11 7.96 9.16 1.96 9.16 12.16 7.96 9.16 1.96 9.16 12.16 
(B.64.11 ,_.'!.60 iO.J6 9.60 10.80 U~ 9.60 10.36 9.60 10.80 13.21 
(oU,4,41 4.41 4.41 5.66 4.82 4.47 ~.66 
CDU.8.4. _ 5.09 ~"2.2.,, 5.09 6,,29 _~ ___ .---.5..~_,. __ --'u..30 5.09, 6.29 _~ 
(OU,16.4J 6.30 1.50 6.30 1.50 10.50 6.30 1.50 6.30 1.50 10.51 
COU,32.4t 8.10 9.908.10 9.90 12.90 8.10 9.90 8.10 9.90 12.90 
'OU."8,41 11./0 12.30 11./0 12.30 15.29 11.10 12.30 11.10 12.30 15.29 
CDU.64,4J 13.80 "01" 1l.80 14.10 17.40 ._,_J~O ".OH' 1l.80 14.10 11.40 
(0,4,41 4.21 4.20 5.40 4.82 4.22 5.40 
ill.t.fu!LL___ 5.01 6.21 5.01 b.21 9._28 ____ 5.01 6.27 5.01 6.21 
(0,16.41 6.30 1.50 6.30 1.50 10.50 6.30 1.50 6.30 7.50 
CO,32.4) 8.10 9.90 8.10 9.90 14.19 8.10 9.90 8.10 9.90 
(0.48,4' 11.10 12.30 11./0 12.30 15.30 11.10 12.30 11.10 12.30 
'0,64,41 13.80 14. 7Q. ____ 13.80 _.-!.Q~~,iL....u ____ J 3.8L, __ J4. 70 13.80 Ib.19 

9.29 
10.51 
14.19 
15.30 
.!.L..41 



llf.l INSf!WCflON M+MG f QRIliARDI NG DIRECI ADURESSING DFFSEf 0 INSIKUCI ION Al ~Ull WORD ADDR~SS 

NO INDEXING INDEXING 

I:XTERNl l:XrU{Nl I-BOX INfl:RNL J N fERNl E:X r ~RNL EX r ERNl I-BOX INltRNl IN! ERNL 
OPE:!lAND Wl,X,QVR OP~R AND OPERANlJ WB XOVR OPI;RANll liB XOVR QPERAND uPE:RAND hl:lXOIiH 

J!Hl1-i..JU ...... _.l.~Q I Q" tl.1i _ I.~L. l..2.~ I !. It ~ I ~BJ.._ 
IBU,8,81 7.;W 15.05 10. tit! 7.23 13.86 7.22 1:'.06 11.48 1.83 14.46 
P1U.16.~! 6.o;! 15.65 I I. '18 7.83 l4~lt6 7.80 I S.67 12.0'i (,8j IS.06 
(!1U.32.81 7.82 t6.86 12.69 9.02 15.67 7.82 16.81 13.30 '1.02 16.21 

_, !1.iJ. 48..B) 9.0 I !8.06 U.90 10.2 t 16.87 9.01 18.0 r P •• ':i I 10.22 I 7.11l 
(BU.64,81 9.60 18.06 14.51 11.40 18.07 9.62 18.6B 15. I I 11.1+0 18.b8 

.. __ ._.Llh_l.Ll1.~ __ ~ .. ______~I.~Q ..... __ U.1~_8JL .l.2i .. 1 • .22 1 l.lt_8 I.!L1 
(B.8011 6.62 15.65 11.48 7.83 14.46 1.80 1'J.67 12.09 7.83 15.06 
.! 8 .• 16. .• 1 I 1.22 16.26 !2.09 8.42 15.06 1.;U 16.21 12.69 B.1t3 15.M> 
IB,32.11 8.1+1 17.46 , 3.30 9.6 I 16.27 8.~2 17.~8 13.90 '1.62 16.87 
.t.!h~8tJ ! 9.6Q 2 ~.I.a 11+.5 ! !Q. tW I r. 48 9.61 2. j. 50 15.1 I 10. a I IB.OI 
(B,6~.1I 10.1l0 25. tl9 15.12- 12.00 IB.68 10.80 2:'.91 16.32 12.00 19.28 

~ ___ .!Jlli.J.!h.!iL. __ . __ ._. ____ .Z .. 2Q_ -- _ ___ J.ll~JHL_.~ .. _.L.2J. ___ ~_ ________~_ .~L •. 22_ .H __ ltll .... 1 .. .11..1 ___ 
(OU,8,4) 6.62 1'>.65 , 1.48 T.ll j 11 •• 46 

.Hllh 16.4J 7.1n. !6.86 12.69. 9.02 15.67 
iDU.32.I+. 10.20 19.27 15. I I I 1.40 18.01 
{OU.lta.41 12.6.0 21.67 Lf.53 ! 3 •. 60 2Q.lJ9 
CDU.6 1/t41 14.40 23.48 19.34 16.20 22.89 

.. l.1l._4 .... ltl .. ~ .1..20. _ _JJL. .8J,L~.__.L .. U _____ 
ID.B.41 6.62 15.66 11.48 7.B 3 14.46 
([),16..4) l.1l2 16.66 !2.69. 9.02 1).lIl 
10,32,41 10.20 19.n 15. II J 1.40 18.07 
JD.~O.4) !2.60 29.50 Jf.53 13.80 20.49 
(D.61+,ltl 15.0 I 24.09 19.94 16.20 22.89 

~ ____ ". ____ .~ ____ ~_". ______ . _____ ._0 ____ - ______ ... ____ ._, 

INV::RT SIGN Of IN:,THUCfION 

{BU.I.81 7.22 12.09 8.42 
!BU.8..8) l.n 1(.;.26 !2.09 8. 112 15.06 
(BU,16,81 8.1+' 11.46 13.30 9.61 16.27 

.~ ___ t!tV_dl.tJtJ___ __ J.o.JiQ _ _1 'hlH. __ . ___ l.h1 2..._._._ .. U .. .!l.L _ _l.!h. 68. 
(BU,48.81 13.20 22.28 18.13 14.41 21.08 
!8lJ.6 Iltt}1 15.00 ~1,.Q9 !9.94 1/).20 23.5Q 
lB. I. II 7.22 12.09 8.42 

.JEllt3.dJ B.ltl 1/.1+6 13.30. 9.61 16.Ll 
1B,16,11 9.60 18.66 14.'11 10.80 1f.4B 
IBd2.!1 12.01 21.08 16.92 13.20 19.B8 

-~~TB;ilB~il -111~iI() . - -23: j~8 --19:34 . ---is:Z-1 ··--22: 29 
!l3fQ4,P l6.fJO 25.89 21.76 18.01 ;i4.7Q 
IOU,I+.41 1.1! 12.09 8.42 

_JJ)U, l'lt IH !l.41 II.lt6 13.~0 '1.61 16.21 
tOU,16,41 10.80 19.81 15.72 12.01 18.68 
COU,32,4' 15.60 24.69 20.55 16.80 23.50 

~-I D-U~8:4t ·-26-:40 .. ··-29:50 -2~:3 8--- --21.60 28 :31 
J~~,6~.41 24.61 33.12 29.61 25.81 33.14 
{O,4 .• 41 7.~'L 12.0'J 8.1,2 
to.tl,11l 8. 111 1f.1.6 1.1.30 9.61 lb./l 
115;lt;,lll IO.UO i',.Uf I'J.U !L.ul 18.6il 
10,]2.41 15.61 21+.69 20.55 16.80 23.50 

--,-6;-ii8;i;j-XO:iio-·--29: 50~~-25~3B--~~~2T. t;T---2il:IT 
ID.6I,.41. 2').21 34 •. ~2 .10.22 26.41 13.14 

7.80 1:'.67 12.09 7.83 1,>.06 
7.62 16.IH 11.30 9.0J 16.27 

10.20 19.L'tl 15.72 11.40 18.68 
12.60 2. I. IJ'J 18. I j 15.80 21.0B 
\4.110 23.50 19.94 1t,.20 23.50 

.. . _ L<t.2~.__ __ H..Jill .. .1.iU 
7.80 1:'.67 12.09 7.B3 15.06 
7.82 16.81 13.30 9.0] 16.21 

10.20 19.2U 1:..71 11.40 18.68 
12.60 29.!l2 18. U U.80 21.08 
I~.OO 21j. 10 20.5:' 16.20 2j.~O 

7.22 12.69 tl.43 
7.2.2 16.n !2.69 B.It} !':l.bb 
8.42 11.4/ 13.90 'J.62 16.87 

Jo. ~.80. ..._J'hlHl. !Q._l2. __ .J~ .. .Q!L __ l..'L..2fL 
13.20 22.29 ttl.14 il+.1l0 21.6~ 

15.0Q ;i4.10 2(,1.55 16.20 24.!Q 
1.22 12.69 B.43 
8.lj2 17.48 13.90 9.62 
9.61 10.68 15.11 W.SI 

_L~"J!l ..... _~J .. Q.I:!_~ .. Ll. .. ~2 ~ __ ~Lhl..o __ 
14.1l0 23. SO 
16.IHi 
7.22 

2':1.91 

8.42 11.4/ 
10.80 ·19.88 
!~h!!'Q _ _ . .? ~ !JQ 
20.40 29.~)2 

24.b03~.14 

19. 'J Ij 
22.36 
12.69 
I~. 9Q 
16.32 
n.LJ5 
25.99 
w·n 
12.69 

1/.IIB i .~.9Q 

1'.).61 
1!:l.OQ 
8.43 
't.l:l2 

12.01 
_lQ!~Q 
21.6 ! 
~S.{jl 

8.43 
'1.62 

14. ij 7 
18.07 
2Q. 4'l~ __ 
22 .89 
25.]0 

II). III 
19.28 
~!! ... J!L __ _ 
28.92 
ll.14 

16.8T 
7.22 
8.1+2 

10.uO 19.88 16.32 12.00 1~.20 

I~.bl 24./0 21.15 16.80 2lj.10 
'I. ~ :5;; . -~-2~:98- -·2\:-6 0 -------28:92·-----·-~----.---.~ .. -.. ----

20. 1,0 
'1S.2.1 .i4.j4iO.02 ;>9.41 D.71+ 
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.~1 JII!HRl)U ION ..... 1 ... . _. __ .. EQR W !1BD INJ, .l1lR ECLADURE.S.SJ.NG ......... M£'S£'I __ 1l._ .. l.I\l.S.lR!.LUl.OlLAI .... El11.L.wOR D.Jl.J2D BE S S 

NO INDEXING INDEXING 

EX I ERNLEXTERNC--T':":BOx···INri:;·RNl I NTERN-C--i:;xr{RNI.· EX fERNl I-BOX IN rERNl INTERNL 
. l!jlE.R.~N[) _~B)( Q VIl QJ.>!,~~@_.9J»: R AJ~!L .. WJL.)(Qy.A.___QP!Mf>!12 .. I'I!L.X OV B. .QP ERA N It .. 9J> E R. A N O~JtlL.X OV R.. 

(BU.I,81 4.21 4.20 5.40 4.82 4.22 5.40 
CBU.8.8) 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 '1.40 8.43 

_ .. _.~.Y..t !hJJL .. _.~~§'Q. __ .... h.QQ.. .~§'!L ..... ~.~.!HL._~~~Q.;L..~~ !!L. __ ..Q.~.!U.~_ _ . ..!i.!.J3..9. .... ~_ ... _ 6 • 0 O. ___ '~ .03. __ 
IBU,32.8l 6.00 7.20 b.OO 7.20 10.21 6.00 7.20 6.00 1.20 10.22 

~_ .. '!J~1!.l . .!t!h.!!L. _. .. 1.~2!L . .~'!.~CL ... _..h~.(L_ .. ___ !! .. '!9 . .LL. It!'_.... .. J-,,-~Q_.~_ .. I!..ItQ .. _. 1. 2 0 .~._J!....'!JL __ Il • 4 I.. ........ . 
(eU.64.8) 8.40 9.60 8.40 9.60 12.60 8.40 9.bO 8.40 9.bO 12.bO 
(B,I.II 4.21 4.20 5.40 4.82 4.22 5.40 
(B,8.11 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 

_ .... ~t!\-.LjJHJ .. L. . .. S.4Q~'!.~Q .. __ . ..h.40_.~ .. Q~QQ.. .. 9~Ql._.5~~Q. ... __ ~. bO._ ..... _ .... ~~ ....... ~60 ._---'l...112._ .. 
(B,32, II 6.60 1.80 6.60 7.80 10.80 6.bO 7.80 b.bO 1.80 10.81 

._.t!h_'la LLL. I ... JH!.. .9.~Q!L . . _. __ l.,,-.ru! .. __ .. _ ... 't .. Q1L ..... J2.!H._ ..... _I • .6Q ....... _ . .:L..llQ......_ ..1~.aJL ... _ . .2~.Q!L_.~ . .12...QL 
,a,64,1' 9.00 10.20 9.00 10.20 13.;W 9.00 10.20 9.00 10.20 B.20 
iDU;4,41 ___ ~.21~ ___ .. 4.20 5.40 4.82 4.22 5.40 
(DU.B,4) 4.80 b.OO 4 .. 80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 
1.Q\hJQ1lli .~.JHL . _. .1 .... l.Q . ...... _6. OQ .. _ .. l.2!L_ .. lQ~2.L. .Q .. IlQ. .. ..I~20 .. _ ..... ..6 .. .Q.Q._ .. L2.0._ .. 10.22._._. 
IDU.32,41 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 

._.lQ!!f.911.r/iL J 0.!lQJ2.Q.L._ .10. 8.9. __ ~QQ.. __ .. 15..Q-'. JjL&Q._12 .. JU. .. _ . .lIl_.!.8JL._.J~lt~ ..... .fi. 00 . 
IDU,64.41 13.20 14.41 13.20 14.40 11.40 13.20 14.41 13.20 14.40 17.40 

__ I Jh.I!.ill ____ . __ 4_ • .£L ... _. 4.20 5.40 4.62 4.22 5.40 
10,6,4) 4.80 6.01 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 
~Ild~,4J.l?JHL l~~Il .... Q"Il!L 1 • .2Q ... JQ.~~J.. Q~QQ .. I~.g.Q ..... _Q~Q ._ .. .L.20 .. _JIl.22._ 
ID.32,41 6.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 

. __ J.P.t9JitIJJ.. J!hJH! !2.QJ ....10. •. 8.9.._ J 2.9.L15.!HLJIl. 80.L2~QL ..... lQ....ru! .. __ .l.2......Q~1 ~ .... .fi".OO._ .. _ 
(0.64,41 13.20 14.41 13.20 14.40 11.40 13.20 14.41 13.20 14.40 17.40 

INVERT SIGN OF INSTRUCTION 
... 

IBUd,81 4.21 4.20 5.40 
... __ L!llhlhJH. .1t.2J. 5,,'±L ...... 4 .. 2.9. s,lJa ..... !l.-'i2 

IBU,16.8) 4.80 6.01 4.80 6.00 9.02 
. __ .-1Jill.Llbru.~...... 6.00 ._1.20 ___ 6 &!L __ 7 • 2 0_ -.lQ"l.L .. _._ 

(BU,48.81 7.20 8.40 7.20 8.40 11.41 
.. J~!!,-~4!!l! 1l.IJ.D .. <l .. Q!L.....B •. 4a...2 . .QO. ..1~.9JL . 

{BtI.1} 4.21 4.20 5.40 
... _11h ll.JL JhJ10 ~ .Q!L_4 • .6Q 9 • Q 02,· 02 

(B.16, II 5.40 6.60 5.40 6.60 9.61 
__ .... Uh 3 2.Lll. __ ._~. 6.60 ___ 7.80 6.6Q 7. 80.._ .. _UhJiQ.... 

Hh48,II 7.80 9.00 1.80 9.00 12.,01 
J!h.Q~.l.H... . _'Z. • .9JJ. !Q,,2Q. ._._ . .9 .OO .... _LQ.2nlJ,,2.9 
IDU.4,4l 4.21 4.20 5.40 
UHJ ... JhltL_.. 4 ... !l0 9 • .0 I .......... ~JHi (). .• .!)o. 
(OU,16.4' 6.00 7.20 6.00 1.20 

_--,I,-,D<,>U'-I • ..li.t.'!.l_. __ ~b~._ ._.'t~!t 8. "0 9 • 6 0 
'DU.48,4) 10.80 12.01 10.80 12.00 

_ .. !.Q!'!.t.4't..t.I:IL .! .h.2Q__ .. L'!~~l_ .. U·,-~o.... .. l.lto'±..9. ... 
CO.4,4) 4.21 4.20 '>.40 

. .to.l1.,liJ 4.60. 6. Q Q .. .I!.60 Q.Q.Q. 
ADtl6.41 6.00 1.20 6.00 1.20 
CD.32,41_.~ ... .I!Q.._. 9.60 8.40 9.60 
W,48,41 10.80 12.01 10.80 12.0 I 
(DrOll,';) D.20 14.4! U.2Q 14.40 

. 2.".02 
10 .. 21 
12.60 
15.00 

JI·,.It!L 

15.00 
j j' .... 0 

4 .82 4.22 5.40 
'+~ !l~__~,,-42!t,,22. . ... 5. 4!L_ .. _fl . .!!.1!.l ... 
4.82 6.0 I 4.80 b.OO 9.03 
6.00 __ . 7.20 6.00 7.20 10.2! 
1.20 8.40 1.20 8.40 11.40 

._It •. -'iQ._ . . _'l~~9_ _!h.'i.Q._ .'!.~!L_ .. ...l2.~Il_ ................ . 
4.82 4.22 5.40 

.4 ... 82 .. Q •. QJ .'i •. M .. ..6.., •. illL ..... 9 • .0.3. 
5.40 6.bO 5.40 6.60 9.62 
6.60 1.80 6.60 1.80 10.81 
1.80 9.00 7.80 9.00 12.00 

.. 9 .• 00 ... J O.2!.L_ . .2 .. 1l..Q ... _..lO.~2JL. ....13. .. 21L._._ ... 
4.82 4.22 5.40 
-'h.62Q.!H !t.!IJ:L.._.1L...illL_ .... _'h~. 
6.00 1.20 6.00 7.20 10.21 
8.40 9.60 8.40 9.60 12.60 

10.80 12.01 10.80 12.01 15.00 
Ll'!lQJ4.o'!.Q. U.2.o' .. _.14.40 11.40 
4.82 4.22 '>.40 
.4~1!2 . . fl~ 0 1.. 'i .. lHL ____ . ..6 .. .illL .... ___ 'l."-D.l_~ ....... __ .. 
6.00 '.20 6.00 1.20 10.22 
!l.40 

10.80 
! l ... 2!L_ 

.9.60 8.40 9.60 12.bO 
12.01 10.80 12.01 15.00 
Uh'tQ. !1...2lL ... .iI!...!!JL. I 7.2.'" 4..."OL-._ 



_VELUiSJ RUe 1'1 ON L W F .. __ . __ -E.!lRWARO 1 NG DIRECT AODRE55ING Off5f r 0 IN5TRUCIION AT fUll WORD ADDRESS 

NO INDEXING INDEXING 

EXTERNL EXTERNl I-BOX INTERNL INTERNL 
!)P!;R~N!L W6KOVR __ Jll».ERANILOPfRANQ we XOYR 

EXTERNl EXTERNl I-BOX INTERNl INTERNl 
OPERAND we XOVR OPERAND OPERAND WB XOVR 

IBU, "8~_ 4.21 4.20 5.40 'L..lll. 4.22. 5.40 
t8U.8.8) 4.21 ~.41 4.205.40 8.42 4.82 ~.42 4.22 ,.40 

____ . .-lJll.l.JOJ.6 t _ 1t.80___ 6.0 L. __ . .--Ji..Bfl-___ b •. OO 9.02 .4.82 b.O J 4.80 b. 00 
18U,32,8) 6.00 1.20 6.00 1.20 10.21 6.00 7.20 6.00 7.20 

_____ -'-IlY.Jt8 •. 8 L_ __ .1. .• 10 __ .. _. 8 .•. 4O". ____ ._.-.-l..~ __ .. .8._40 11.40 1.20 8.40 1.20 8.40 
tBU.64.81 8.40 9.60 8.~ 9.60 12.60 8.40 9.60 8.40 9.60 
!.Il...WL-___ 4.21 It.lD 5.4p 4.B2 ... 22 5.ItO 
18,8,11 1t.80 6.00 ".80 6.00 9.02 4.82 6.0\ 4.80 6.00 

___ -'D •. 16.IIS.ltO .... b •. bO _____ .5._IiO. ___ .. _b.bO .9.bl 5.40 .b.bO 5.40 b.bO 
(8.J2,11 6.60 1.80 6.60 1.80 10.80 6.60 1.80 6.60 1.80 

._J!hltlj., I' J.a<L.. .9 •. 00 _______ 1 ... jUL _____ .. _2._00 12.0 I 1.80 _ 2.00 .1 .• 80 . 9.00 
18.64,\) 9.00 10.20 9.00 10.20 13.20 9.00 10.20 9.00 10.20 

__ -"-c ... O-""U.~L ___ . __ ._. __ .. 4.21 4.20 5.40 ".82 4.22 :).40 
lOU.8.41 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 

__ 1.o!1.16.4.1 6"o.!L._. __ . __ l.2o. ____ ..tt.J10 ____ 1 •. 2.0 ._. __ . .1.0 .. 21 _____ .0.00 _.1.20 _ .6.00 1.20 
lOU.32.4) 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 

___ ._-'1)1.1._1 .. 8 .... ) .1.0_,,8D_ .. _._ 12 ... 0 '---_____ .lil..8JL ___ Ll . ...ilL __ . __ JS.OO. _Lo.ao __ 12 .. 0_1 _ 10 .. 80 .J.2 • .o..l 
COU,64.41 13.20 14.40 13.20 14.40 17.40 13.20 14.40 B.20 14.40 
CO.II.IIL ___________ .. _. 1t.21 4.20 5.40 4.82 4.22 5.40 
CD,8,4) 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 

__ jJ).L!b.~l _6~00. . __ 1.2.0 .. _ _ ~~~2.0 .. __ . __ l0.2.L. 6 .. 0.0 .. 7.2Q_6.00 __1._20 
lO.j2,II. 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 
Hltlfih.'!! !O .. BO_ .l2 .. 0.L .. --'Jl .. JL!L ____ 12.0J .... _.1.5 .. 0JL 10 .. 8.0_ ... _.l2.0.L. .10 ... 80 ...... 12.0.1. 
10,64,41 13.20 14.41 13.20 14.40 11.40 13.20 14.41 13.20 14.40 

-------
INVERf SIGN OF INsrRucrlON 

-.-.. -----.---.--- .. --~---- .. ----------.-- - _. --_ ... _- ._- ---

,BU,I.81 4.21 4.20 • 5.40 4.82 4.22 5.40 
._ . ..J H!h6 .• !H It .. 21 ..... _2 .• U ________ .!h.2.!L ________ 5..ltiL___JI. 'l2_ .It .. 62. ' .5. .. Ii2 .... _. __ 4.22 _5.40 

IBU,16.81 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 
'BU,32~l 6.00 1.20 6.00 1.20 10.21 6.00 1.20 6.00 1.20 
lOU.48,81 1.20 8.40 7.20 8.40 11.41 7.20 8.40 1.20 8.40 

___ ._«-8U .. Q'!dH !l~It{L .... 'Z ... 1!!l __ .§.~Ii!L ___ .!L..Q!l._ ... __ j2 ... QO._.8~.1t!L . __ 2 .. .ML __ ._..a.lto. 2.,,_ML 
C8,1.11 4.21 4.20 5.40 4.82 4.22 5.40 

8.ld 
9.0j 

'10.22 
11.40 
12.60 

9.0J 
9.b2 

10.61 
12.01 
13.20 

9.03 
_10.22 

12.60 
l5.0 t 
11.40 

9.03 
10 •. 21 . 
12.60 
J.5.00 
11.40 

_8.1j3 
9.03 

10.22 
11.40 

. J2 .. ..6.o .. 

___ JIlLlt.l! !!~80 __ 11,.!!!l __ It.BO ______ Q .. !HL __ 9.02 ... !! •. 8~ . Q. .. O_L )hIHL. _Q.!l00_'i.o.3 
(8,16, II 5.1t0 6.60 5.40 6.60 9.61 5.40 6.60 5.40 6.60 9.62 
(8032 • .11 _____ 6.60 1.80 6.60 1.80 10.80 6.60 1.80 6.60 1.80 10.81 ________ ._ 
C8,48,1) 7.80 9.00 1.80 9.00 12.01 7.80 9.00 1.80 9.00 12.00 
HhQIt.11 'l~QO JQ~20 ____ ---.i!,00 _____ JO .. 20____ 11 .. 2..0_ ._'1 • .00_ lO.20 .. _ -'l .. !HL._ Hl~2.l) 13..2.Q 
IOU,4,'II 4.21 4.20 5.40 4.82 4.22 5.40 
Jou._8,"! It .. 80 ___ 1!"O!L .. _~.!L__ __ Q .. oo___ ... 't~Q2._._4._.!l2 .. _ 6 .. QL ___ .1+ • .8.0. _____ .. Q .. DJ1 __9 • .03 
lOU,I6,41 6.00 1.20 6.00 1.20 10.21 6.00 1.20 6.00 1.20 10.22 

. __ -'OUt3h~ __ . _____ 8.40 9.60 ·8.40 9.60 12.60 8.40 9.60 6.40 9.60 12.60 _______ _ 
(OU.48.41 10.80 12.01 10.80 12.00 15.01 10.80 12.01 10.80 12.00 L5.00 

. ___ JDU, ~'!.1 ~J. . U~~.Q .. 1,!~-"Q __ lJ~~_.L4.~_0 _____ .!J~.!!.!1 13_~20B_~'HL _U~~Q___lli.!~JL_ H~ItIL 
10.4,41 4.21 4.20 5.40 4.82 4.22 ~.40 
(0,8.4) 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 

----10;16 ;4 j--i, -:-00· ----1. io-----T.OO--,:2 o-------IO::2l - -6:007 :20---/;: 00 --- --7~To--· ·10 :22-
(0,32.4) 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 
(0.48.41 10.80 12.01 10.80 12.0 I 15.00 10.80 12.00 10.80 t2.0 I 15.00 

____ !Q,6-"~'!JI3~?...Q_J_".~!. ____ !J.20 ____ !.'!~_'!.Q____H.!'!.IL q.!~9_ L4 ... ~ In.!lQ __ t'!.. Ij.!L_H·_'!.Q 

141 



142 

-.-l!.Fl_JHHRU~.IIQ!'L .~LH .. __ .. ~.~_. _____ . __ ..£QRWAR!ll!Hl~ ... __ jH.BU.LA.Illlli.E~S.~11ffi __ OH~~X. O_.l~il.LQ1:i. AI FULL WORD ADORE SS 

--------.---------:N-:-0::--:I:-cN,-::D-::E-:X-::17Nc:-G----~--·------------:I:-:Ncc:O-::E:-:-X-::l"7N-::G--------------~- --~--

EXTEKNl EXTERNl I-BOX INTERNl INIERNl 
OPERAND WB XOVR OPERAND OPERAND .WB XOVR 

EXTERNl EXTERNl I-BOX INTERNl INTERNL 
OPERANO we XOVR OPERAND OPERAND WB XOVR 

(BU~1 13.20 13.20 15.60 13.20 13.20 15.60 
---7,-=I):7u•s•1lI 13.20 14.41 13.20 15.61 18.61 13.20 14.41 13.20 15.60 18.61 
__ ._.1!!.V . .t.l6.81 13.20 11i.41 13.20 15.60 18~60 13.20 14.41 13.20 15.60 18.60 

(aU.l2.8l 13.20 14.41 13.20 15.61 18.61 13.20 14.41 13.20 15.60 18.61 
(BU.48.81 13.20 -1..4.41 13.20 15.60 18.60 13.20 14.41 13.20 15.60 1.y.8~.6",0,,--__ . 
(BU.64,81 AOlo *01* *01. AOI* *Ol~ 001* *01* *010 901* *01* 
IB,I.1I 13.20 13.20 15.60 13.20 13.20 15.60 
f8,8.11 13.20 14.41 '3.20 15.60 18.60 13.20 14.41 13.20 15.60 18.61 

__ ..!.h16.11 ~. 14.41.. 13.20 ~b.L_ .. _lJL.1LL_._..--l.h2JL... __ .. ih41 13.20 15.60 18.60 
'8,32.11 0.20 14.41 13.20 15.60 18.60 13.20 14.41 13.20 15.60 18.61 

_._JJ!.t.46, II 13.20 .-.J.!i .. ,"lll. 13.20 ~..Q~_.l1h1LL. ____ I.h2!L_._L!L...!LL 13.20 15.60 .liI.....6.O. 
(8.64.1) uOlo 001* 0010 0010 0010 0010 *010 *01* *01* 001* 
COU.4.41 19.81 19.81 22.21 19.81 19.81 22.21 
fDU.8.41 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21 
«OU. 1(uJU ____ .~~_._ .. 2.h..Q.L._J2 ..• Jt!.~_._...2~2.L. .-.2.~.2.L ___ . 19.8 I 2 1.0 I 19.8 I ~L......-2h2l 
tOU,32,41 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21 
COU, 4~.~.~. 19.8 I .......... 2J.J1L_._l'hll ___ . 22.2 I 2.h2 .. L ._.~L........_2.1 .. .D.L...._...llJJ 22.2 I 25. 2l_. __ ._~._ .. _~~~ .. __ _ 
(OU.64.4) 24.61 25.81 24.61 21.01 30.01 24.60 25.81 24.61 21.01 30.01 
'0.4. 41 19~JH ~~_. __ ~_J~JU ~22.2.L ~. __ L9 ..... 8L~._~~_.~_~ __ I2. ... 8.L 22.21 
10.8,4) 19.81 21.01 t9.81 22.20 25.20 19.81 21.01 19.81 22.21 25.20 

. ___ 1 Ot 16..t.!H_ .. _~ ~JtL .. li .. tl_ .. _l.<l..JlL_ .. ...ndL._.....2.5 .l.L_ .. __ ... ...l.2 ... .8J ... _.2.l~ .. ___ l..haL __ ~2.2.t2l._'_ .. 2h2L __ . 
(0,32.41 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21 
to. 48, .. I _.~_~_......l..2. ... £U . 2..I .... ~Q.l_ .. ~~ ... _lfhlU ...... ..22. .. .2Q.._._..2.5 .... 2Jl.__ _19.!!.8.L~_ ...... 2.LJlL.~ .. _ .19 ...a.Lm._.~ .. aL.._ .. ~25...2L._ .. ~~. _n~ 
,0,64,41 24.61 25.81 24.61 21.01 30.01 24.61 25.81 24.61 27.01 30.0J 

l~VERT SIGN OF INSTRUCTION 

'8U.I.81 13.20 13.20 15.60 13.20 13.20 15.60 
(8U.8.81..n_.n_U~20 .. _~..lhlt.1._~_13 • .2(L_~ .. J5.!&.~ .... _Hl ... ~Q ..... ~ 13 .. 20.. .. ~ .... l.'L...1tLn_n._..ll.2.0_._~lhML .. _._~._. 
(8U,16.81 13.20 14.41 13.20 15.61 18.61 13.20 14.41 13.20 15.60 IB.60 
(8U.J2.{H 13.20_ 14.41 13.20 15.60 ----..lJh.t.O 13.20 14.41 13.20 15.60 18.61 
16U.48.S' 13.20 14.41 13.20 15.61 18.60 13.20 14.41 13.20 15.60 18.60 

.. __ ~!!..L(!!LtJ1L~_.u ._.!..Ql .. _.... .. OJ-"- ___ .. * OJ.l>... ___ ~_ ... JH " __ ~ . ~ .. J).l'''' ... JU.!.... .. ~.u .. ~* 0 l.!> ~ ... _._.'ja~_.~. "0 I o.~l!'._ .. _ .. _. 
f8"'" 13.20 13.20 15.61 13.20 13.20 15.60 
C 8.8. I) u ••• _lJ •. 2Jl t~".~I!L.~~_!.3.....~O_ .. _ J~. 6Q._ . u L8 ... ~Q~J,h2Q_L4.~J!J ~ ___ l..h.2.O.__15. 60_._1.a ..... QL_ ... __ U._H.~ 
(B.16.1. 13.20 14.41 13.20 15.61 18.61 13.20 14.41 13.20 15.60 18.60 
(Bd2,1) 13.20 14.41 13.20 15.61 la.bO 13.20 14.41 13.20 15.60 18.61 
18.46.11 13.20 14.41 13.20 15.61 IS.bO 13.20 14.41 13.20 15.60 18.60 
Ul..M . ..t.lL_ .. ~ ... ~ .... 01.... ,,0 l ... ~ .._~",Ql .. ~~ ~~~ .. <li<>~~~_ ~·QL>. ....JH ....... _ . _ .. gJ ... ~~_ _"!l..l.I>.. ~ "QJ ... __ ........... !lJ.,, ____ .~_ .. 
IOU.4f4' 19.81 19.81 22.21 19.81 19.81 22.21 

___ 'Jl~.!tL .. _ .. _ .. __ l'h .. !l.l. ~2J .... 0.L.l'l .. 6..L_ .~~2.2..L.~ ~2.5..J..L ...._1'l~6t . .21 .... 'OL _H ... ..6L .. 22....2J._25..2.L_ .. ~ .. _ 
IOU,16.4J 19.81 21.01 19.81 22.21 25.;~1 19.81 21.01 19.81 22.21 25.21 
CDUd2.4J 19.81 21.01 19.61 22.20 ~~.Q._ ... 19.81 .. ..J..l.01 19.81 22.21 25.20 
(QU.48,41 19.81 21.01 19.81 22.20 25.20 19.81 21.01 19.81 22.21 25.21 

__ ._!Q.lLILQ4.LI!12..lt. •. QQ .. 2.~&L .. ~2~4..~~J 2.J~Ql~jQ .. I)L . ZIt.H .. _2..~ ... !lL21!.!'Q.l_._...21..JLL_._~.lO.QL~.~ 
(0.4,41 19.81 19.81 22.21 19.81 19.81 22.21 

_. ___ lfuliLI±L... . ... .!.2~ III . 2 .L.!H ...12..!tJU .. .2.2.~2J. ~ 25 ... /U J 'h ~LI...' .!.~.JH_. ~_J'1 ..... !iL __ ..2.2....2J._ ... 25..41_~_ ~ 
(D.16.41 \9.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21 
lD,32,4.l 19.81 21.01 19.8122d.L __ ~~5.;~1 19.81 21.01 19.81 22.21 25.21 
{O,I,B,4) 19.81 21.01 19.81 22.21 25.21 19.61 21.01 19.81 22.21 25.21 

~ .. ~JQtJl'!14.J._4.4.~QL . l;'~JLL.~ .. 2.,!.!.QL ._?L"QJ~ .J.Q"I!L~~ . 24~Q L.~?5 .. JU .. ;<>~1j~Q.L.~_~7 .OI. __ ~.Q ...... QL 



.-------------_._--------_._----------------- --- - --- ---.--~ -_ .. _----- -.---_._--_ .. _-- . _._- _._ .. _ .. _--_._-

-Y.EI.._JliSlIWC.I ION. _ LIB 5..._. __ . ___ ._. _____ _ f 08 Ie! A 8 0 I NG. ___ .. JlIRfL.L .ADURESSJ N.G_ . ___ .OEESEJ ___ ..0_ . __ llllSI.R1l.C.IIOJ'i ..Al.EllLL_JtCl&O AUDRf Ss. __ _ 

NO INDEX ING INDEXING 

EXTERNL ExrERNL I-BOX INTERNl INJERNl EXrERNL ExTERNL I-BOX INTERNL INTERNL 
. __ ._._. _______ .Jl.P.E.!!ANQ __ WB XOVR OPERAND OPERAJ'tQ. JHL.'!'Q'llL ___ JlJ>!;j{ANQ_.Jt!i..KQ'ilL_Qf.ERANO . ...l2fERlIJ'l1L_JjjLXIDllL __ 

'BU.I.81 11.20 B.20 15.60 13.20 13.20 15.60 
(BU t 8,6) 13.20 14.41 13.20 15.60 18.60 13.20 14.41 13.20 15.60 18.60 

. __ l1!U tJ.Q.fJU_ .13 .. 2.!L_ _J.!! .. li __ ..!.h2..IL ___ .J_5..L~! . J1! ... h.Q _. ___ ._ U..2!l H L!\.L _ 1~2JL .. ___ .li: .. 1UL ____ ._HI.1M. __ _ 
(OU,l2.6! 13.20 14.41 13.20 15.61 18.60 13.20 14.41 13.20 15.60 16.61 

___ ..!!Ui .... IfJia .. {U ___ . __ .. __ Ll~.1!L __ J!i .. !!.1 _____ jl...2.!L_ . ..J5~ . _ .. _JJ1 ... H.___ lh20 ___ l't....!LL ___ .-.U ... 2fl_ ...... J.5_._6.!L_ ... _Hl..1tQ._ .... . 
IBU,64,6, ~Ol* *01* *01* *010 *010 *01* *01* *01* *01* *01-
IB, I. U 13.20 13.20 15.60 13.20 13.20 15.60 
CO,6,1I 13.20 14.41 13.20 15.61 18.60 13.20 14.41 13.20 15.60 16.60 

_--'.fu.H .. -'_1 _ ______ U ... .2.1L_ ._I.!! .... .!! L ___ .u....2Q.. ___ l~~.Q.Q _ ... Je .. h I _U .. .2.!L_ .. __ l.h!i.L. ___ .l...h2.L. ___ l.5 .... 6.1L. __ .1~lID .. __ . __ .... 
CO,32,IJ 13.20 14.41 13.20 15.61 16.60 13.20 14.41 13.~0 15.60 18.60 

. __ '1!CUh.1L ___ ... n. 20 ____ J~. 4.1. ... __ ._1 ~ ____ .l5. .. ~L __ j 1! ... h!l _ .JI .. .2!l ____ llt..!iJ . ___ Jh2.0.. ____ 12~. ___ .18. .. 60. 
'0,64.11 *01" "01" "01* "0'" "01" *010 "01" .. 01" "01" .. 01* 
aoU,4,4, 19.81 19.81 22.21 19.61 19.81 22.20 
COU,8,41 19.61 21.01 19.81 22.20 25.20 19.81 21.01 19.81 22.21 25.20 

__ ._.ill!!tJ.q •. ~L ___ .. U.!!.L_ll .... O.L __ . __ H •. 8.L-_...22....ltL . .2:iL20 1'l ..... 8.L __ ;H~jU .. __ H..8.L_.....22 .•. 2.1. ....... 2.5 • .21. .. 
• OU.l2,4) 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.61 22.21 25.21 

__ .JJLI.L .. !Uh_I!L . __ ._ l.9,..!tL ___ 2.L.Ol. ___ ~.J.2..11.L_. __ 22... 2. L .... _2 5.2 L_ __ ... _.J.9 .... 11 L __ .. .2.1 .. 11.1 ___ ll.L1H ____ ..22..21.. . __ .2.5 .2L 
IOU,64.4) 24.61 25.81 24.61 21.01 30.01 24.60 25.81 24.61 21.0130.01 
H1..lLtIfL __ 19.81 19.81 22.21 19.81 19.81 22.20 
'0,8,4' 19.81 21.01 19.61 22.20 25.20 19.81 21.01 19.81 22.21 

_ . ....lJUJ.h..R!Il. __ ._. __ .. 1.'h8.L . .2.1...01 .. _ .. J.2.Jli. __ ... l.2. • .2.L _ ..... 2~ •. .2.L ___ 1.'h8L .. __ . 2.1 .. 01.._._ ... l2. ... 6 L .. _._22..2.1 _ 
10,32.41 19.81 21.01 19.61 22.21 25.21 19.81 21.01 19.81 22.21 

__ 1.D.t.48 .. ,!.l .. __ ... IhIlL_ 2J.OL __ .. l'h.!U ____ 22.2J .25.21 .1 .. '1.8.1 .21.Q.I .. __ .. _.J.'l •. D.L. __ U .• .2.J 
(0,64,4) 24.60 25.81 24.61 21.01 lO.OI 24.61 2~.81 24.61 2f.01 

INVERT. SIGN Of INSTRUCTION 
_ .. _-_ ... _---_._--_._-----_. ---.-._---_ ... -- - - - ---- ... ---

'OU.I.61 13.20 13.20 1~.61 13.20 13.20 1~.60 

25.20 
25..21 
25.21 

.25. •. .2..L 
30.01 

__ . ___ lJll! ... lhfi L __ .. 13 .lO. . ... 1'+. .• 'i1 ___ .. .l.1...2.0. __ .. 1 :i.6 Q lE!..60 _ U. 20 _.H.1t L 13.20 . .15 • .6.0 .1.8. bO 
(OU , 16,8' 13.20 14.41 13.20 15.6/ 18.60 l3.20 14.41 13.20 15.60 16.60 
(OU.32.81 __ 13.20 14.41. 13.20 15.60 18.60 15.20 11 .. 41 13.20 ~ 18.il ___ ._._._ ... _ .. 
'8U,48,8' 13.20 14.41 13.20 15.60 18.60 13.20 14.41 13.20 15.60 18.60 

.. __ 11!l1..1L1!.J.8J. ___ . ".oJ!'.. .~!!t'!. __ ._~OJ!'.... __ .. _ ~Ol" . "01.. *0 I." ... 0 I... .._._ .. 0.1..... ._."0.1 .. _. _ .... ".oj .. 
to,l tI, 13.20 13.20 15.60 13.20 13.20 1~.60 

___ ..JJ!~..I..H _____ U 1 20 ___ Lq~'!L ___ 1~2Q__ j~~~Q t6.6! I ~.20 !4.4J .. D.lO.. .1~ .. QO 
to, 16, II 13.20 14.41 13.20 15.60 18.61 13.20 14.4\ 13.20 1~.60 
IB,32.11 13.20 14.41 13.20 15.61 11!.....QJL ___ ..J..1~~14.41 13.20 15.60 
IB,48'(1 13.20 14.41 13.20 1~.61 18.60 13.20 14.41 13.20 I~.60 

__ .!lh.64.t-!L_ ...... O! .. _.. _ .. QJ~ .... _..!Ql*__ "Q'" "O!" "Q!" .. O!" "QI"_ "OJ" 
(DU,4,4) 19.81 19.61 22.21 19.81 19.81 22.21 

Jll.bl 
18.60 
lit...ti. .. __ _ 
18.60 
.,0.1 0 

__ ~!!Llh.'!L__ 19.61 .. 2.! •. 0 .. 1. J'l .• llL_. 2.2.2! .25 •. 21. !.9.1l1. 411..01. 19.1U 2.2 •. 21_ 25 •. 21 
IDU,16,41 19.81 21.01 19.81 22 .. 21 25.21 19.8,1 21.01 19.61 22.21 25.21 
tOU,32,41 J9.61 21.01 19.81 22.21 .2~ • .fL ___ . ___ 19.8:1 21.01 1.'L!JlL 22.21 25ill. __ . __ _ 
IOU,48,41 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21 

~_..J.Q!J~~_~L24 !~I ?~. ~ L __ 1..~!1!l_.U !()! . lQ.cn ?4~.g I. 2~.!tL 24.4 'U .. 9 L._ 39.Q! 
(0.4,41 19.81 19.81 22.21 19.81 19.81 22.21 

__ '!h.8.41.______ ... t~!iU_ 2hQJ ___ ~!_'h!!.L_. n·?L .. _2~.? t !9~IH 2! .~H.- ... -19 .. 6L __ U.2L_ .... 2~.21_ 
(0,16.41 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.01 22.21 2~.21 
f D, lll~.L_. ____ .. ___ . .L~...!!!J._._ ?J.~Q.L ____ ! 9.81 _.ll.!lL_2'i!.?...! ______ .1 ~.!.I!L ___ 2 1.0 I 19.81 22.21 25.21 
ID.48.41 19.HI 21.01 19.81 22.21 25.21 19.81 21.01 19.81 ,22.21 25.21 
ao.64,4)_ ._ ... 2~ • .t;.IL .. ~:i_~~L._24~ __ .. n.Q!_JQ.(H21t&1 __ 2.~_!~! ?~!~Q __ ._H ... QL __ llhQ.L. 
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__ 11t 

lin _lfi~l!B1CH.o~_ .~L _______ EJl.IiWA..IU!~mQlltEC I AOQB£S . .HN(i _ l1EESE1_lL ___ JlIISJJiUCJ..l.01LAI fUll \oj OR D ~ORE S 5. 

NO INDEXING INDEXING 

EXTERNL EXTERNl I-BOX JNHRNL INiERNI. EXTERNl EXTERNL (-BOX INTERNL INTERNl 
_~.fRl! .. MJl_ !t!!1QY1L u.Q1'.!;.B AN!L_ OP E RAlliL ._.r!lL_1HlY1L ____ QP.I;RloNO __ ~Ht X ov R ___ 0 P E B1\1ilL~ ER AND lULXOMlL _____ _ 

18U. I .81 1.20 10.88 7.23 7. 22 _-,1:--,1,-".,-,1I,-,,8,--_~7:... 8"'3=-_______ _ 
·---'-8U,B,81 1.20 15.05 10.88 7.23 13.86 1.22 15.06 11.48 1.83 14.46 

. ____ .m_t~.!J.Llh81. ____ n ___ . __ 6.22. ____ .lS .. 66 ____ -'-.LJill ______ L".!1,L _._..J_.4~4.Q_ ... _._L.JlO __ m_.l.!i~M __ ._.l2&L _____ 7.B3 15.06 _______ _ 
tBud2.817.B2 16.86 12.69 9.02 15.61 1.82 16.81 13.30 9.03 16.21 

._ .. __ UH!.l_!tfu_~ ___ ._J~L_ .. ___ l.li...Jl1L _____ il .. _2jL ___ . __ ~2_L_ _ __ .. lb..._tll._ _ _ ___ .9_.J)L __ I1hJU__~ ___ IJl...2L_H....ll ________ _ 
IBU.611,a, 9.60 la.66 14.51 11.40 la.07 9.61 18.68 15.11 11.40 18.68 
IB,I.II 1.20 10.88 7.2} 1.22 11.48 1.83 

___ ~;~L-------J~~~---J1:~. r-JI::--m---~!L---t~:;- u----t4-----~~:~~ g:1i t:; :t~~ 
(8.32.'1 8.41 11.46 J3.30 9.61 16.21 8.4? 17.47 13.90 9.62 16.8l 

_______ ....!_Ih.Ut-lL __ . ______ .. J .. bfL. ____ . l~_taL--- . ..Jh5.L-----.lO'.J:HL---tl ... 1flL-___ 'h.6. ___ J...8....1ili ____ J_5 ..• _LL-. ----10.....8.L.._ 18.07 

!gu~~:~: It~g 19.~7 ~~:~~ It~~ 18.68 10.8 19.88 16.32 12.00 19.28 ______________ _ 

COU t S.41 6.62 15.66 11.48 7.83 14.46 15.61 12.09 1.83 15.06 
. ___ . __ !D.!h .1il..L!iL_ .. _._. __ . .-l ... 1i2 ____ l6...Jl1L .. __ 12. 69 __ ~ __ ~ ~ __ __ iJ. ___ ._lfuBL_Ji.li.... __ -'l~_.lfu2L ___ _ 

IOU,32.41 10.20 19.21 l5.11 11.40 18.01 110.20 19.28 15.71 11.40 18.68 

-- ----tg~~~: ~~------t~-- nun }t~~ ------~------~~--~~:-:~-----Itl: ~~ --tj:~~-.---~t!-!--- :!: ~g LWl8 
10.4.41_1 ... 2.0 10.88 7.23 ! 1.22 11.46 7.83 
tD.8.41 6.62 15.65 11.4B 7.Bl 14.iIJ6 1.80 1~.67 12.09 7.83 15.06 

--u-~:-~t~------- --I{~-----{t~~-----lt~---ft~n--Ps~f------I-~~~----1~~---ttt~---I~:~~!~!}---·-
. __ lll • .41i •. !i.L_ ... ____ ._.12.1l0 __ . __ 2J .... 6.L ___ .. .l.1 .... 5.L ___ -' hfHL_-.2U,"_df.2__ ___ _.J2.b1L .. _. 2.l.b..2 ___ i8..J...L_ .ll~. __ 2L.lliL __ _ 

(0,64.4' 15.00 24.09 19.94 16.20 22.?9 15.00 24.10 20.55 16.20 23.50 
L 

INVERT SIGN Of INSfRUCTION 

CBUtl,al 1.20 10.88 1.23 1.22 H.48 1.81 
___ --'-Jill.8 .. J!J ___ . __ .. _._. __ .1~2!Ln ____ J2...o.5._. ___ .lJl~.8L ___ .. __ 1.!!!2.L __ .. _-'_.l. lil:l __ . ... ___ l.2.2... ___ i5...Jl.o __ .. ___ .U .... !ilL____ 1.83 J..h.!lb. 

(BU,16.BI 6.62 15.65 11.48 l.U 14.46 1.80 15.61 12.09 7.83- 15.06 
IBUt32.8J 1...82 16.86 12~b'L ._9 .. 0.2 15.67 7.82 16~87 13 .. 3o. 2 .. 0.2 16.21 
(aU.48.S' 9.01 18.06 13.90 10.21, \6.81 9.01 18.01 \4.50 10.22 t1.41 

___ i.IDL..~hll_____ ___ 9. 60 _____ Hl~ ____ 1h..5.L_m __ .l.l .. IUt ___ ullh..o.L_nn ___ 2~H _____ .llWtli ______ J5......LL__ I J • 40 _ .. -'-8~ ___ . __ ._ 
t8 t l.11 1.20 10.88 1.23 7.22 11.118 1.83 

.. ___ illL.ll.LJL _______ ..1u~ ___ ~_lhll.5. ________ t~ _____ I,,!L'L__..l4 •. It.L. _________ I~BJt._ .. _--'-.5...Jd. ____ J2.LQ!L__~ ___ ._.lhM ______ .. 
IB, 'b,ll 7.22 16.26 .2.09 8.42 15.06 7.22 16.21 12.69 8.43 15.66 
'8,32," 6.,41 11.46 13.30 9.61 16.21 8.42 11.41 13.90 9.62 16.81 ___________ _ 
(8,1.8,11 9J60 18.66 14.51 10.80 11.48 9.61 18.68 '3.11 10.81 18.01 

___ l.D..t.lll-.!L ______ iO.80 __ ._. __ 1I l.o 8l __ . ____ 1!)._1£ ___ 11~!LL __ IJi~98n ______ __'_0.80 ___ 19 .... !liL. __ ~ 12.00 __ i'h2.fL... __ 
IOU,4.4) 1.2010.88 7.23 1.22 11.48 7.83 

_. ___ .l~!l:tJILlfl. __ ._. ___ ... _____ ~. 62 ___~,,1;1~_ .. _lk~!! ___ ~ !:II ____ l!!!Llf:~ __ . _____ 1&..!L ___ _ t2~~Il.._ .. .. 1.a~OCl. ____ .~ ___ ~ 
IDU,16.4t 1.82 16.66 12.69 9.02 15.61 1.82 16.81 13.30 9.03 16.21 
LlliLd2,III 10.20 19.21 15.11 11.40 18.01 10.20 19.28 15.12 11.40 18.68 
(OU,48,4) 12.60 21.61 17.53 13.80 20. 119 ·'2.60 21.69 18.13 D.SO 21.08 

____ .Jill!t.64.It.L _____ lI!.4.!L _____ ~3.lffl ____ m_U .. ,l!t ___ . __ tQ. .. ~JL_ n.1;.!_.M.. ... m ___ 1!t .. it!L ____ 23. 50 ____ -.1.2. .. .2.~_ 16.20~~ ___ _ 
'0.4,41 1.20 10.86 1.23 7.22 11.48 7.8:i 

__ __ . .ill.!!.tIfL __ __ Q. .. 62 ____ l~"_Q.:L ___ ~ll .. ~jl ______ l-".!tL___ j~~___ . __ L .. JI!L __ ._J..5.. 6L. ___ ~!l ____ ....L!Lll.......--1hO/L. ___ .. __ 
(0,16,41 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.03 16.27 
10,32,41 10.20 19.21 I~." 11.40 16.07 10.20 19.28 15.11 11.40 18.68 
40.48,41 12.60 21.67 1T.53 13.80 20.49 12.60 21.69 18.Li H.80 21.08 

____ JJu.Q!U_H __ . __ . ___ . __ J 5.00 _____ 24. Qtt.. ___ ._H .. !!!L ___ i{>~£!L ___ . __ l ?_-"l!L_ __lli9.2..__ _ ._2.If."J..g _____ .l.Q-"-~~ _____ ~ 2 3.50 

-----------------------_._ .. _._-- _ .... _._--. __ ._-



~l INSJRUCIUlN.._~Rll ___ _ fORWARDING DIRll.L.1illDRfSSING oFfSfT 0 INSTRUCTION AT fllli WORD ADDRfSS 

NO INDEXING INDEXING 

EXfERNl EXTERNl I-BOX INTERNl INTERNl EXTERNl EXTERNl I-BOX INTERNl INTERNl 
OPERAND we XOVR QPERAND OPERAND WB XOVR .. ~.MiILjlB XOVR .MERANO OPERAND WB XOVR 

( au .t..LJ.lL _____ L2.!L ____ ~~_t!1. 81L ____ l.23 7.22 , I ... 8 7. B 1 
(BU,8.81 1.20 15.05 10.88 7.23 13.86 7.22 15.06 11."8 7.83 

~ __ 'BU.16.JU.~ __ .. 6.62 ~L '1."8 7.83 ill.lilL.' ___ ~.8!L-----1.5..67 12&2._----L...B.l.. 
(8U.,32,81 1.82 16.86 12.69 9.02 15.67 1.82 16.81 13.30 9.03 

14."6 
l5..Jl.6. 
16.21 

leU."8.81 9.01.....lll..JllL 13.90 10.21 ..J.6.87 9.D...L......._.1.lL.ll.L. 14.50 JlL.22 -----1L~ ____ ~ ___ ........ . 
18U,6",8) 9.60 18.66 I".al 11."0 18.07 9.61 18.68 15.' I 11."0 18.68 
IB.I.lI 7~20"_ 10.~_..L.2..lu 7.22 11.48 7.83 
16,8.11 6.62 15.66 11.48 1.83 11 .. 46 1.80 15.66 12.09 1.83 15.06 
lB. 16. I 1.--1.22 16.26 12. 09 -.--8...Ji2.------.l5..06 1.22 16.21 12.6 9 -"HLa ..... "c;;J3_._.L15;L.aJ6;u6.L,-_. ____ ~ 
'8,32.11 8.41 11.46 13.30 9.61 16.27 8.42 17."7 13.90 9.62 16.87' 

__ .1.1 .YB.1.!l8.. I I ____ 'hML... I 8. 66 I 4. 5 J I 0 ..Ji~llj1L 9 • 6 1 I 8. 68 .-.----l5.....LL-..lO...Jil.. 1 8 • 07 
,a,64.1) 10.80 19.81 15.72 12.00 18.68 10.80 19.88 16.3212.01 19.28 I 
(OU.4.4! 1.20 10.88 1.23 1.22 11.48 7.B' 
COU.8.41 6.62 15.66 11.48 7.83 14."6 7.80 15.61 12.09 7.83 15.06 

__ . .tru.!d~_ .... ___ 1...l:!2.. __ lQ.JlQ ___ ---.l2t.1:!9 9. ~ I 5. b 1 .l~82._._...i.6...Ji~-1l~ __ .'l.. 03 J.6..L<' 2u 7L..... ___ ~_ 
4OU,32.41 10.:;>0 19.27 15.11 11.40 16.07 10.20 19.26 15.71 11.40 16.68 
.lllIJ....!i.a..JlL.. __ ~ 12...1llL. .... _..2J.....6..L __ H..2L 13.80 20.49 12.60 2.l..ti __ ---1.li...1.L... 13.80 . ..2LJlli 
lOU.64.4t 14.40 23.46 19.3" 16.20 22.89 '''.40 23.50 19.94 16.20 23.50 
« 0.4.4 I ---.l..20.__ __ u ____ 10 .• B.B._u ___ l..23. 1.22 I 1.48 7.83 
(0.8.41 6.62 15.65 11.48 7.83 14.46 7.80 15.67 12.09 1.83 15.06 

__ .. _lJh.l..tu.l!..L .... __ ~_I..Jl2.. __ ._l.b. 86 ! 2. Q't __ i."Q2. ___ i5_LbL__ 1.82 I 6.87 13. 30 9.02 16.21 
lO.32.4! 10.20 19.27 15.11 11.40 18.01 10.20 19.28 15.11 11.40 18.68 

. ___ Uh . .If.!!...t...4.L ________ U~!L ___ 2J. 61 11 ~ 13. 80 ...21L..!i!L ______ .~.bD 2. I • 6'L ____ .J.B..J.L_~J..hll!L __ 2J....&fL ___ ._. _____ . __ . 
(D,6 .. ,41 15.00 24.09 19.94 16.2.0 22.89 15.00 24.10 20.55 16.20 23.50 

INVERT SIGN Of INSTRUCTION 

(BU.I.81 1.20 10.86 1.23 1.22 11."6 7.63 
__ . ....l!ill.....!hll.L ___ ~ ___ ._......1 ... 2Q._._. __ 15 . .Jl.5._.__ ! O. 88 7 .2.L_.--lh~ .. _ ... __ 1..22 __ ._.L5 .•. CllL.... ___ LL • .li8. 7 • 8 1 J 4 • 46 ______ . _____ . __ 

(BU,16.81 6.62 15.65 11.48 7.83 1".46 7.80 15.61 12.09 7.83 15.06 
laU.3_2.8. 7.82 16.86 12.69 9.02 15.61 7.82 16.87 13.30 9.03 16.21 
lBU,48,81 9.01 18.06 13.90 10.21 16.87 9.01 IB.07 '''.51 10.22 17.41 

__ I 8U. 6 ... !!.L ______ 'l .... QfL __ . 1.8.66 14. 51 11~40 ____ .IB.Ol ____ .....9.. .• _6_L .. ~l..!h..6L. __ . .l5..J.L. __ tL.hlL ___ lB..~_ .. ___ . ______ _ 
(B..... 1.20 10.88 7.23 r.22 11.48 7.83 

__ JJhll..t.ll ___ . __ .-.6.~~ _____ 1 5.65 I I. !l~8~ ___ 7~lU.. ._1i! .. i!!L ___ .~~.___ I '1.66_.............12.09 ____ 7.8 3 __ --..l..5 ... ill!. ___ _ 
{B,16.11 7.22 16.26 12.09 6.42 15.06 7.22 16.27 12.69 8.43 15.66 
(8,32,11 8.41 17.46 13.30 9.61 16.21 8.42 17.47 13.90 9.62 16.87 
18.48,11 9.60 18.66 14.51 10.80 17.47 9.61 18.68 15. II 10.81 18.01 

___ Hh..64.1L! __________ .u2.8.O____ 19. 8 7 ___ ~IL ___ ~ .. Q O ___ . ..l.a,.ML ___ . __ ._.J~a.!L~ J9 .JHL __ .1 6. 32.._ .... _ll. QQ..._ ... _J.2_,,2iL_. 
(DU, 4 .4) 7.20. I O~ 88 7.23 7.22 I 1.48 7.83 

___ , ou L!:!~.L ________ .Q...!..~L ___ 1~ ... ~~ ___ 1 w.a ___ 1. 8 ~ __ ...J..It,. 4 6. ________ 1 .... mL. __ 1kQI_12,._Q.'L .. ___ ._l~!U. ____ 15.....illL_._ .. 
(OU,16,4t 7.82 16.86 12.69 9.02 15.61 1.82 16.87 13.30. 9.03 16.27 
(oU,32,40 10..20 19.2115.11 11.40. '18.0.1 10.20 19.28 15.72 11.40 18.68 
(OU,48,41 12.60. 21.67 17.B 13.80 20.49 12.60. 21.69 18 •. 13 13.80 21.08 

____ , OU. 6'!.t...1!1_____1.4~Q ____ ~1,._4.fL __ ll......l!L __ .....J~. 2 ! ___ U ... .I.tL ____ lit ... !!!L ..... _V .~Q....._._ _..19_ .... 94 _.............16. 20 ____ 2..1. 50 ___ ._ 
tOt' ... 4) 7.20. 10.88 7.23 7.22 11.48 1.B3 

._._JJl&...t!L ____ . ___ hQ~ _____ J~ ... _~~. ___ I_1 ,...!!!L ____ L·iLL_ . ....l'!.......4.2.... ____ ' .... 8Q ____ J2_._lJS> __ 12 ... .Q.2. __ J ..... a.i __ ._1 ~....QL ___ .. ____ ... 
10,16,41 1.82 16.86 12.69 9.02 15.61 7.82 16.87 13.30 9.0.2 16.21 
ID,32,41 10..20 19.27 1'1.11 11.40. 18.07 10.20 19.28 15.72 11.40 18.68 
(D.48,41 12.60 21.61 17.53 13.80. 20.49 12.60. 21.69 18.13 1:S.8D 21.08 

____ !Jh..Q!!_t.4L _______ --.!.i. o.Q ___ ...2Ii. 0. 9 _____ 1 9. 9_1:± ___ 1 6. 2JL _.12. ~~_____!2.....QQ.. ___ ~_4.!..lQ ___ ~ • 5 5 ____ LI> .• 2 !L.. __ ~ 3 • ..iCL___ ______ _ __ 
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. Yf.l, IN S IRVCIJQN .... ~.:t".l .... _._ ... _ ..... _ .... ~ .. _ .. .. fO!iliABP I NG OIK~cr AODRE5S1NG OffSE r 0 1 N~ TRue r 1 ON A r fUll WORQ AOOKE SS . 

....... _ ............... _ ... _-----_. • •• _~_~ ___ "_, ___ ,_. __ ~ ___ .~._·_~ ____ c _~ ___ <'._'_ 

NO INDEXING INDeXING 
-,.----."~.--~-. -.~- ------_._---------------.-_ .. - .--.~ - .. _.- ,._ .. 

EXTERNL EXTERNL 1-80X INfERNL INIERNl EXTERNL EXTERNl I-BOX INTERNL INTERNl 
. ___ ... _. _ .. _ ..... _ .. _......Qf.~.R At'!Q._.W 8 .1<..QY.1!. ... a p ~.~!f'HL_Q!'t~lI NQ W B )( 9 vR JH'EI3ANP ... I,i~ .l.<9YR_ QP~I3t\NPOPt~t\J'~D -.ltli.1LQYJt . 

.. __ I_B~I 6.62 10.27 7.2J ... __ .. _. __ ._ ... ___ J.81__ 10.88 -,:7,.:.-.::8c::3 __ -:-:::--::-:--_ . 
iBU.8,IH 6.62 111.115 10.27 7.23 13 .. 26 7.80 111.40 10.88 1.63 13.66 

... --.-------
.. _.HH!.LH" I..!!L_._._~. 62 III. II 5 .J.Q.!'..?L __ .L!l'I I ~ .. ?6..1 ~ ~ L .. l!!.!'.~Q ... J().1:! I:!I,,-~3._._ .. 11 .. !HL_. 

18U,32,81 6.62 111.115 10.28 1.23 1J .. 26 1.51 1i1.40 10.88 7.83 13.66 
_._lIDh!!.lh!l._' ___ 6. 6~_._!.!!~1t~ __ 1 O • ...2...&... ___ .l ~,u .1"" ~ !> .. l .~ I _.l!! .. I!A ..... !Q .• !HL_L .. JU._ .... -'J.1f!L._ 

IBU.64.8) 6.62 111.115 10.28 7.23 13 .. 26 1.51 14.46 10.86 1.83 13.66 
IS.I,ll 6.62 10.21 7.23. _. ___ . 7.80 10.68 7.83 
(8.8,11 1.20 15.05. 10.88 7.23 0.,86 1.22 15.06 11.48 7.1l3 14.46 

. _____ !.!h.J!>..d L ____ ..... 6 • 8..'! __ .1~!.Q'i_---.l o. 6!!_ .. .l ... v . !J ... § Q 1 •. ~2 .. _ .. _ ... l~.&Q_ ... __ H.Ii 9 ... _ .. I.fl ,l __ .J.It • .It 9.... . 
(B.32,11 6.85 15.05 10.88 1.23 13 .. 86 1.22 15.06 11.49 7.83 14.46 

.. _..-!.!h 4.!;!dJ __ ... __ . .Q~86. __ J5~~ __ l.!hJ!_8 __ ...... J."J 1 h!;!{j 1.l.l.._._.12.1HL_ .tt.Ii'L T. a3_ ...... L'1~'1o. 
IB,64.11 6.82 15.05 10.88 7.23 15,,86 7.2215.06 11.49 1.83 14.46 
IOU.4,41 6.62 10.21 ..1.23 .... ____ ._. __ . 1.80 10.88 --!-7-"'.'.><,8",,3 __ _ .... __ -. .... _---
IDU,6,41 6.62 14.51 10.34 7.23 13.31 7.22 14.52 10.94 1.8i 13.92 

____ LQlJ.tl~!.~L __ . ___ 6.63 ___ .. .1.4.. 52 __ ~_~ __ 1.21.! .u.}~ r.l,~ .H.~3 ....... !0 .. 9!;L t.1Jl _ ..... !l.n 
IDU032,4. 6.63 14.52 10.31! 7.24 13.l2 7.22 14.53 10.94 7.83 13.93 

__ . __ i.!lyi~J~J~L __ ... _.Q.63 ... _t'!..52... ___ ~10 • .J.~_.... r!~l !h~2 7..22 JI!.53 1O.9~ 7.SlU.'!} 
(OU.64.41 6.63 14.52 10.34 7.24 13.32 1.22 14.53 10.94 7.83 Ij.93 

__ .J..Q.rlill 6.62 10. 21 1.2 3 . ____ . __ . ___ ~. 80 __ ._. ____ .. 10. 88 ... ...L.Jil 
«0,8.41 T.20 15.05 10.887.23 13.,86 1.22 15.06 11.48 l.IH 14.46 

....... J.!l.1JQ.t1!J ... .Q ... tL ... L~ . .lL_.i.Q.911 __ .. I~AQ n,cu l.U_ .!~.Lt .. U.2~L l.J!.It._ ..... _ .. !!t.S.,L 
10,32,41 6.12 15.12 10.94 7.30 13.93 T.22 IS.H 11.55 1.84 14.53 

._J . .!l.l..It!;!.t!i.L._ .... __ 6.J2_ .... J5 •. !2 __ l.Q.-'l.IL._l.1Q 13.93 1.22 .t5 .... Lt.. u .. ~.'2J ... 61t_ JIt.~l ...... . 
10,64,41 6 .. 11 23.48 10.94 7.30 13.9} 7.22 23.50 11.55 1.84 14.53 

INVERT SIGN OF INSTRUCTION 

IBUrl,81 6.62 10.88 1.53 7.80 11.48 1.63 
...... Hi!)J.!!.t.!'J .. _11 ... 112 __ .. _.1.2&._5 _ +J.Q~.L5j. r.8! L~"Q6 I L.tta I .•. Ill. ..... 11j .... 1!5 ... 

(BU,16.8) 1.20 15.05 10.88 1.23 1.22 15.06 11.48 7.83 14.46 
._~32,8~ 1.22 16.26 12.09 8.42 

13.85 
\3.86 
15 • .QQ 
16.27 
LT.'!l 

...... _.--L..ll.. 16.27 12.69 8.43 15.06._. ___ ._ .. ___ .. _.,. 
4BU,48.81 8.41,11.46 13.30 9.61 

__ llY.t.fL'l..t!iL_..... _9.Q{L ..18 • .91L. __ .i 4 • ..5.L. .. . J.Q.f! Q 
(B,I.II 6.62 11.48 1.83 

._._ .. i!hJitl.L_ ... _-. __ L2Q ..... _J 5. O~ ... _._J 0".!i.!L..._ .l~n. 
IB,I6,II 6.61 15.S8 11.41 1.75 

__ .JJh32, II 1.82 16.86 12.69 9.02 
IB.48, I) 9.0 I 18.06 13.90 10.21 

.. _ .. J.ft.l.!!.'!.1.U .... lJ)...!_2Q .. _.l'L .. R_._~.lL_ .... H • .i!.9 
(DU.4.41 6.62 10.86 l.53 

_ ...... 1.0 Ut!i.t.tU.............. ... . .~ •. 9.J.. ...l2 . .!.9.~ ....... .JJ.....IL .. __ .... 8. U 
IOU,16,41 8.05 17.09 12.93 9.26 
{DU.32,4) 9.60 18.66 14.51 10.80 
«OU,48,41 12.01 21.08 16.92 13.20 

__ 'ill!.!Q.'ll..H.. .. .IIi. !!..L.__.2 3.!._i!'!!_._ .. .L'l ..... 1!L._ _1.2.9.1 
(0.4.41 §Ol~ *01- *01* 

. __ llhJ.l LltL ... __ ........ _._ L!~Q ___ I~ .. .Q 5.. __ ... ..i9 .... ruL __ ... -.I.?,. 2.. 
10,16.41 6.16 15.17 11.00 7.35 

. __ '_D.t..1£C!1 9.60 18.66 14.51 10.00 
10,48,41 12.01 21.08 16.92 13.20 
~tl ___ .. __ ._li!.!.liJ __ .... l5 • .12 ___ 19. 3.1L __ ... J5.! 6! ... 

8.42 17.47 13.90 9.62 16.87 
9.J:dHi.6t! _ ,~. U JO ... BL. __ 16.Ql 
1.81 12.09 7.83 

U.t!6 7 .. 2'1, !"..QQ .. _. 11 .. '1fL 1 ... 63 __ ..llf.tt.6 
14.38 7.73 15.59 12.01 7.83 14.99 

._ .. l~..Q.L. ___ L..!I£ __ ....LQ....ftL.....-.. I 3. 29 9. 03 16. 2L. ___ ._ .. __ . __ .... _ ... _ .. __ _ 
16.87 9.01 18.07 14.50 10.22 17.47 
t t!.Q I )Q .. 2Q ! '1 •.. 2f:l 15 •. lIJ!. '!O. . .l!i. 61L 

r • 80 I I .48 7. 83 
I."l~J"..9Q .... 12.J'1 .. 8.i!.J .. _.Ls .. 3.6. 
8.05 11.10 13.53 9.26 16.50 

IIi.lQ 
15.90 
17. 4.I 
19.88 

9 • 6 I I H. 68 15. J I 10 • 8 I 18 • .!tL __ ... _. ______ ._. ___ .. 

n.;!'! 

_ li.f:l6 
\3.97 
11.48 
19.88 

.~2.2IL. 

12.01 21.08 17.53 13.20 20.49 
14 • 40 23. 50 19. '! Ii . __ .l~!.~L_ .. _n.~.69.. 
,,01* 

7.22 
7.22 
't.6J 

12.01 
!1i ... ~9 

*0 I" "0 ,,, 
. I ~.!lQ.._JJ.1j8 ... _ . .L .... .!iJ._._ ... !!t..4.b 

Ij.18 11.60 1.87 14.58 
18.68 15.11 10.8118.01 
21.0B 11.53 15.20 20.49 
.1 ~ .. u ... l'! •.. 2.1t _ .... J2~.L. __ .. .2.2. ... .!l.2 .... __ _ 

----. 



VEL INSTRUkLtoN--K __ EORwARJllli(L _____ DJRfLLAllDaE.S.£illG _____ flfESiJ- 0 I N.S1RllCHillL AT fill I WORD.AD1lRE~ 

NO INDEXING INDEXING 
-~-~-----. ------ ---- ---" 

EXTERNL EXfERNL I-BOX INfERNl INfERNL EXTERNL EXTERNl I-BOX INTERNl INTERNL 
________ ----<li'J;RANO~lSQIL!i __ OPt.RAND_ OJ>ERAND __ ~!L_XO~JL ______ ...QPfBANQ ___ .\'!!:!_XOVR __ J)PERArilL~U$Al:t!Ljdi XOVR _________ _ 

IBU.t..h!l.L _____ Ji ... 2L 3.61 'f.ao il.82 'f.22 il.a2 
«BU,a,al 4.21 'f.82 3.61_ 'f.80 7.83 'f.82 'f.82 4.22 4.82 7.83 
IBU,16,8L_ 4.21 ~!i.l 'f.20 5.~~.!i2. __________ L.82. ____ 5..!i2 _____ -'*_~ __ ~lL ________ B. .. ll ____ _ 
(BU,32,8' 5.40 6.60 5.40 6.60 9.61 5.40 6.60 5.40 6.60 9.62 
Ull!..JtJhJU ____ ~ ___ ~ 6.60 1_La~ 10.80 ______ kb.(L __ .J .. _~ 6.60 -L..ll!L _____ HhlU ______ _ 
18U,64.a) 1.20 a.40 1.20 9.00 12.00 1.20 H.40 1.20 9.00 12.00 
HtLL_H _________ Ji~2J_ l.bI.. 4.80 'f.82 4.22 'f.82 
(B,8, II 'f.21 5.41 ,'f.20 5.110 a.42 'f.82 5.42 4.22 5.40 8.43 
(B.16. It ____ --.!i.80 6.00 4.BO 6.00 ___ ~ ______ !i..Ji2. _____ Ju_.IlL 4.80 --h~ ____ ~ _________________________ _ 
IB.32,I' 6.00 1.20 6.00 7.20 10.21 6.00 7.20 6.00 1.20 10.22 
IB.48.11 1.20, 8.40 1.20 8.110 11.40 1.20 _----.8.~ 7.20 8.40 ..iL.~ __________________ _ 
'B,64.11 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 
WUL.!U.IU... _1l.2L 3.6 L_ _ 4.80 ".82 4 .22 4.82 
lOU,8,4t 4.22 5.41 4.20 - 5.110 8.42 4.82 5.42 4.22 5.40 

_---"LJD""U'--",~!i..L..... 5.40 6.60 5. 40 6.60 9. ~ __ -.5..JUl ______ ~~---.5..li.O. 6.1ill 
IOU.32.41 7.80 9.00 1.80 9.00 12.00 1.80 9.00 7.80 9.00 

8.43 
_'h.62 

12.01 
lOU.48.41 IO.20----.l.LJiO 10.20 11.40 14.40 ..-Ul.o..2jL_ 11.40 10.20 11.40 l!i .. ll _____ ~ _________ ~_ 
WU.64,41 12.01 13.20 12.01 13.80 16.80 12.01 n.20 12.01 13.80 16.80 
lO.JL..IfJ____ _ __ li,,2L 3.61 4.80 4.82 4.22 'f.82 
CD,8.41 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 
CO.16.'fl 5.40 6.6IL.. 5.40 6.6.lL. 9.6( 5.40~..JUL 5.40 b..1ill_~~ ________________ _ 
{O.32,41 1.80 9.00 1.80 9.00 12.01 1.80 9.00 7.80 9.00 12.01 
(o,"8,4~ 10.20 11.41 10.20 ....it"-_!tlL ___ l!i..JuL ____ JJL.2JL_ 11.-'*0 10.20 --.ll....!tlL_~ 
lO.64,4) 12.60 6.01 12.60 13.80 16.80 12.60 6.01 12.60 13.80 16.80 

INVERT SIGN Of INSfRUCTION 

fBU.I.81 4.21 ... 20 5.40 4.82 4.22 ~.40 
Uill.Llh81 _ --.!t~ 4.82 3.61 4.81 1.83 n _____ ~ ___ !h.6l.__ 4.22 4.82 __ LJU_. __ .____ ______ _ 
IBU,16,81 ".21 4.82 3.61 4.80 1.83' 4.82 4.82 4.22 4.82 7.83 
IBU..Jl...JU ____ .!!~2J__ "'~82 3~6L ___ 4.61 1.83 4.82 4.82 4.22 !j.82 1.83 
(BU,48,8) 4.21 4.82 1.61 4.80 1.83 4.82 4.82 4.22 4.82 1.83 
(BU.64.8J 4...£L 4.82 3.61 4.81 1.83 4.R __ 4.82 4.22 4.82 1.83 

~------- ---
C6,1, II 4.21 11.20 5.40 4.82 4.22 3.40 
tlhlltJt 4.21 5.41 4.20 5~ 8.42 ___ .....!!.,,!lL_ 5.42~..22 5.!l0 ~ __________________ _ 
'B,16,,, 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.4} 
IBd2..t_I_I ______ .Il.2L 5~ljl '1.20 5."0 8.42 4.82 5.42 4.22 5.40 8.43 
IB,48," 4.21 5.4. !I.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 
~~ 4.21 5.41 4.20 5.40 8.42 _.!u~ 5.42 4 .• 22 3.40 8.43_n _______ ~ ____ _ 
(DU,4,41 4.21 - 3.61 4.80 4.82 4.22 4.82 
IOU,8,41 4.21 4.82 3.61 4.81 1.83 4 .• 82 4.824.22 4.82 1.83 
lOU. 16,4' 4.21 4.82 3.61 4.80 1.B3 4.82 4.82 4.22 4.82 1.83 
(OUt~.I_H _______ 4 ... 2L 4 ... !}2 3.61 4.81 7.83 4.82 4.82 4.22 4.82 1.83 
lOU,48,4. 4.21 4.62 3.61 4.80 7.6} 4.82 4.82 4.22 4.82 7.83 
(OU,64,41 4.21 4.82 3.61 4.81 1.83 4.82 4.62 4.22 4.82 1.83 
10.4_,41 4.21 4~20 5.40 4.-02 4.22 5.40 
10,8,41 4.21 5.41 - 4.20 5.40 8.42 4.82 5.42 4.22 5.40 
10,16,41 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 

--,--.:'~O:.!.., 32,41 4.21 5.41 'f.20 5.40 8.42 4.82 5."2 4.22 5.40 
10.48.41 4.21 5.41 4.20 5.'f0 8.42 4.82 5.42 4.22 5.40 
(0,64,41 4.21 1l.80 4.20 5.40 8.'f2 .. 4.82 13.80 4.22 5.40 

8.43 
6.43 
8.43 
8.43 
8.43 

147 



1148 ---------- .----- --.- '-'1 . 
_ru~srRucr lQtL..KL __ . _____ .. _ .. __ £illlylAJliUN!i._. ___ J:!lR~LAill!RE.S.$lJ\Ui_ ... ___ llEf2f..L__'l ___ JliSIRoer I ON AT .. £J!l..l WORO _A!lD~ ___ .. __ .. 

NO INDEX ING INDEXING 

EXTERNl EXTERNl f=Box-'N-iER;ill----IN-iERN-C--EiTERNl- ·-·ioXTERNi.---l--SOX---iNTERNlINTERNl--------··-··--.. --. 
__ O~ER~l!!L~JiQ~PERAND _Jli'!;.MNJL __ .!i!L?tQVR __ -.91'ERAND _ .. liB XOVR.~J;RA@_QPERANO 1i8 xOyR __________ . ___ .... ___ .. __ .. 

'SU.I.BI 4.21 3.61 4.80 4.82 4.22 4~.~8~2~ __ ~~~-----------__ -. 
f8U.8.81 4.21 4.82 3.61 4.81 1.83 4.82 4.82 4.22 4.82 7.83 

._.J. au .!.J.Qtil_t __ . ___ 4.21. __ .. 5.4 I 4 .. 2 0 5._'!Q __ ._._._JL, . .!!2.. __ ._. ___ ~~R __ .2.4£ _____ Ju.1L_._..h!!.L-.._ lh.!!l_._._. ____ . ___ ... 
18U,32.Sl 5.40 6.60 5.40 6.60 9.61 5.40 6.60 5.40 6.60 9.62 

___ ..i!l!h.48. BI 6.60.} .80 6. 60 1.J!!lU._ .... _UL.JHL .. ____ .1:I.~bO' ___ 1...Jl!L ___ .~~._..1 ... .ruL. ___ HI. .. liL ____ _ 
18U,64.8) 1.20 8.40 1.20 9.00 12.01 1.20 8.40 1.20 9.00 12.01 
'B. I, IJ 4. 2l ___ 3 ... 1:11 1t!O.lHI ". B2 ___ liJ2 11.62 
'8.8," 4.21 5.4' 4.20 5.40 8.42 4.62 5.42 4.22" 5.40 6.43 

___ IJLJhiL _______ ~ __ .1:I~ __ 'll.ruL. __ . ..Ju..!HL. __ ._~2 .. __ ._.!! .... a2. __ -1uQL ___ .!h.ltlt:~ __ Ju.OO 9 • .!ll ___ . _____ . ___ _ 
'B,32,1) 6.00 1.20 6.00 . 1.20 10.21 6.00 1.20 6.00 1.20 10.22 

_~.!!ifuJ! ____ Lit2.{t ____ lbl!!L _____ L..~ __ .Jl.JlO"' __ .. __ Ll. .. lA.L. __ . __ .I •. 2lL- 8.4!L __ -h.2JL _____ a.JlO _____ .ll~ __ .. ___ . __ _ 
.8,64.11 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 
I DU • 4,4 ) 4 • 2 I 3.0 I 4.80 4 • a21i ~ 2 2 1i.82 
IOU.8.4$ 4.21 5.41 4.20 5.40 8.42 4.B2 5 .. 42 4.22 5.40 8.43 

__ -,.ou .• .1 .. ~!t_1 _. ___ .~-"-~!l. 6.60 5. 40__ 6. 61) . _____ ....2.~ .. b L ... _. __ ..5.~'iL __ b~L~~.!UL. ____ .~ __ ._ .. _ .. .9 ... tIL ...... ___ ._ 
40U.12,4) 1.80 9.00 1.80 9.00 12 .. 01 1.80 9.00 1.80 9.00 12.01 

__ ... .1.QJ!.L!t!h .. It .. L ___ ... _ .J~~~. ___ Jl. 4_0 _.jJl4!t ___ H ... ~J ___ .. l!i_. ltD. __ .. JO. 2.!t __ .. J..l~.!tQ. __ .N~2.lL .. __ .lh!l1_ .. _ l'!h.!l1-__ . ___ 
lOU.64,4) 12.0J 13.20 12.01 13.60 16.80 12.00 n.20 12.01 13.80 16.80 
("0,4.1&) 4.21 }.61 1t.61 4.82 4.22 4.82 
10.6.41 4.21 5.4' 4.20 5.40 8.42 4.82 5.42 4.22 S.40 8.43 

__ . .-J.!h J 6. 4.L ____ ._ .. _._. __ ~.It.Q._. _. ____ ~ .... ~~._.~. 4'O__ __ ~~1LQ . _ __ :.!l~ 61 m •• .5. .. It.Cl... __ ..b.~bjL ___ ~IUL._ . __ ._tt~. __ .2.1l.~. _____ . 
10,32.41 7.80 9.00 1.80 9.00 12.01 7.80 9.00 7.80' 9.00 12.0t 

_ .. _Hl.t~.!h~_l_. ____ .... lO. ... 2l!._ .. __ ._1 1.!!!L _____ 1Il .... 2 L ___ . H~.!tQ_ ..... l!t.!! .. Itil.IQ ~ 2.!l_._li ... .'!IL. __ .l.llt2JL __ ..lLli1... __ . 1.4 .liL ___ .. _ 
(0.64.4) 12.60 6.01 12.60 13.80 16.80 12.60 6.01 12.60 13.80 16.80 

INVERT SIGN Of INSTRUCTION 

CBU.I.B' 4.21 4.20 5.40 4.82 4.22 5.40 
_ ... .1.!Hh.fI .• Jll. __ .... _ .. __ ...... _It .• 2J _. ___ .-'i~.a2 ____ ._ ...3.LO,J_.___Ji. ILL ___ .. ..1 .. lU ' ..... !!: .. 82.._. _____ ._!i •.. 82 _______ 4 ... 22....... __ .. Jhll2.. __ . __ L ... !l1. ________ _ 

(BU.16.81 4.2. 4.82 3.6l 4.60 1.63 4.82 !j,52 4.22 4.82 7.B3 
IBU,32,BI 4.2' 4.82 3.61 4.80 1.63 !i.82 4.82 4.2Z !j.82 7.JU 
'8U.46.6. 4.21 !j.82 3.61 4.BI 7.83 4.82 4.82 !j.22 4.82 1.83 

.. __ .!!l!h1:!.hllL .. ___ .. .I! ... £L. __ ... Jl..82 .. __ 1~ __ !i~JH ___ I ... JU_'i.1l4L __ . __ Ji_L82 ___ ll42.._ .. __ ._-'i~L... ___ 7 .... IlL_. __ .. _ . 
• 8. I, It 4.21 4.20 5.40 4.82. 4.22 5.40 

_____ U.f_1i !.lL ___ . ___ .~~21 __ ._~.!!..I!i __ ~,,~Q .. _ ...... _~.'t.Q .Jl.!!~ ._4 ~Jl~ ___ ::l_,,_~2.. __ ._ !!.!!n _____ ~ .... Ii.ll. ____ ll. !!.L ____ ._ .. 
C8.16,I. 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 
(B.32,11 4.21 5.4' 4.20 5.40 6.42 4.82 5.42 4.22 5.40 8.41 
(a,48," 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 

. __ !l!, . .Q~ttL. ___ . ____ ~ .!.£1 ____ . __ 5·~L_. __ . .!t.'!.~Q. ____ 5. !HL .Jl'!.'i~. .. ~.! !lit. __ ~~l!£. _____ ~2 2 ___ .2~_!!Q ____ 8 '!./t.i __ ._. 
IOU.4.41 4.21 . 1.61 4.80 4.82 4.22 4,82 

._ ... _.1l1!!LB J.I!t ___ . ____ h~L __ .It~R ___ .A~ Q.L ____ .~ !lL__..1. ~} __ . I.!.~ 8~ .... __ ._.!t. .. ll~. __ .... /t4L.. ____ li .... !t1 ___ .L....!!.:i._. __ ... 
IOU,I6,4' 4.21 4.82 3.61 4.80 1.fU 4.82 4.82 4.22 4.62 7.83 
IOU,32.41 4.21 ~.82 3.61 4.81 1.83 4.82 4.82 4.22 4.62 7.83 
fDU.48.4. 4.21 4.82 3.61 4.61 7.83 4.82 4.82 4.22 4.82 7.83 

.1Q~.fQ.'!.fI.!.L _____ ...!!..~~.l_._...!!.~!!L __ . ___ ~H. __ ._I!!JH_ .. ___ J&,! ___ ..... _._I!~.§? 4.82 4.22 4.62 . __ l .. JtL .. _._ 
lD.4 t 41 11.21 4.20 5.40 4.82 4.22 5.40 

_...!1hl!~L ____ ._.I!.!!.il ___ 5 • .I!L _____ .J!...20 ___ ~ !..~JL_. ___ !!~~t ____ ._ ._h~2.. 5.42 ... 2 2 5 • .!i!l __ .J!'!.!!.L_._. __ . 
(0,16,41 4.2J 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 

~2.?L!t.L 4.21 5.41 4.20 5.40 8,!42 4.(,2 5.42 4.22 5.40 8.1t] 
1O.48.4~ 4.21 5.41 4.20 5.40 8 .. 42 4.82 5.42 4.22 5.110 8.43 

__ !!!.LfLtu!!t. _____ .. !t41 ___ 1bJ!.0 4.20..2 .. ~ _____ 8 • ..!!g ___ . __ .. _.!t.~~ 13.60 4.22 5.40 8.43 



Vf liN iI!rukUlltL ~f._~_ EO.IU/AJlnlN.G.:~_~_nl.REt. LlIDDRE S Sl.N.G..~~OH SET_ .0 _ .. _ ... .1 NSTIUJU1DN AI _EULLWDRO lillDH.J: S S __ 

---------~.-~---.- .. 
NO INDEXING INDEXING 

EXfERNl EXfERNl I-BOX INTERNl INTERNL EXTERNL EXTERNl I-BOX INTERNL INTERNL 
~ ___ ~~~~ ______ ~fl~J!AN Q ___ ~~_.-MlJi~....lli' ';B.!N.!L.!H)E R !!iILJi!t~Q 'J R. Q!'t;.~M.jQ 'w~!<QVRQPf;~A!'iQ .. !lPJRAI'W . loB. XQ'.lJL 

{BU.I.81 4.21 3.61 4.81 4.82 ____ --+ 4.22 _-"4 ..... ..",8-'=2 __ ----::----::::-___ _ 
'BU.8,1:11 4.21 4.82 3.61 4.81 1.83 4.82 4.112 4.22 4.82 7.83 

_~_.!JH!tJ 6. 8 L _____ tull_~!!l_~ ___ 4. 2Q _ _ ~ ~.IfJL_ __.Ii .. 42 ___ . 4. ... .82. ~ ... '!L _ 4. .. 22 ... _.5 .!lQ. _!:l .. l;J 
18U,32,61 5.40 6.60 5.40 6.60 9.61 5.40 6.60 ~.40 6.60 9.62 

___ (~!!J..I!~ . .t . .!IL_~ __ ._~_6.6Q~ ____ I .... Jl.Q._~ __ .J> ... ~Q. ____ ~L.!HL_ lQ .. !!!l. Q .. QQ 7 .. 80_._ ... _. Q ... M. ____ 1....8Q .. 10 • .8t _ 
.6U.64.81 7.20 6.40 7.20 9.00 12.00 1.20 8.40 7.20 9.00 12.01 
'8. I • II 4.2 I 3.6 I 4.8 I 4.62 4.22 4.82 
'6.8.11 4.21 5.41 4.20 5.40 8.42 4.62 5.42 4.22 5.40 8.43 

____ , ftt..lt!.tJl. _____ .. _ .. _.....Jf .... !:l!L _____ ..bJ)JL ____ ~_ .. JH~.__ 1> .. OlD .... '1.Q2 __ ... _. !i.~62 .0 .(LL_ ~_1!.8.Q ___ .1!~ _. __ 9 .... 0 j__._ 
(8.32"1 c.OO 7.20 6.00 7.20 10.21 6.00 7.20 6.00 1.2010.22 

__ IJl.t.ltllt.H_. ____ .. _. __ 1 ... 20 .. 6.40 _____ ~7 ... 20~ __ .. !l ... i!L 1I.4J __ I_.2JL __ ~ 6.4.0 __ .I.2.!L ____ 8.'l0 ___ LhItO_ 
(B.64.11 8.40 9.60 6.40 9.60 12.60 6.40 9.60 8.40 9.60 12.60 
IOU. 4.4 t 4.21 3.61 4.80 4. 82 -"4L! • .£2",,2~_--,,-4 ...... -,,,8.<o2 __ ---,-____ _ 
IOU,8,41 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 ~.40 

__ ~!Lt.l1H!tJ_ _5. .. 40 __ . ___ .Q..Q.g_~~ __ 5.4!L_ l!~bg . __ 'l.1>J5 .. IiO b.lIQ 5.1+0. b..b!L 
40U,32,41 7.80 9.00 7.80 9.00 12.01 1.80 9.001.80 9.00 

______ H!!!t~.L4L !.D..2JL_ .ll...liQ . ___ lil ... 20' ____ U .. ltL !.1I.IfJ _ !0..2.0._ U.1jjL_ 10 .. 20 11.If{L 
COU,64.41 12.01 13.20 12.01 13.80 16.80 12.01 13.20 12.01 13.80 

__ ..LC-,,-PL.4:I..ill- 4.21 3.61 4.!!.L.. ___ ~_~__ 4.82 4.22 4.82 
(0..8,41 4.21 5.41 4.20 5.~0 8.42 4.82 5.42 4.22 5.40 

~ __ .tlh.1Q . .t~L . __ ~-,,40_._ .. 11. •. ~O __ . __ 2...!!.Q. _____ .Q,&Q. 'l._~l. ..5 .. ~0 b .. f>!l .. ~.1jJL 6.60. .. 
tOd2,41 7.80 9.00 1.80 9.00 12.01 7.80 9.00 1.80 9.00 

. ___ ..!1h 48 .. !.IfJ _l.O..2!L __ . _L! .. IiJ_~ __ H) ... lQ. __ . I! .IiO _ _ . !Ii. liQ !Q .20 11.40 IQ. 20._ 11 .. 1+0 
(0.64,41 12.60 6.01 12.60 13.80 16.80 12.bO 6.01 12.60 15.80 

INVER' SIGN Of INS TRuer ION 

(BU,I,81 4.22 4.20 5.40 4.82 4.22 ~.40 

8.43 
_ 9 .• 62.. 
12.01 
l'l ... ML __ _ 
16.BO 

8.43 
.. ~ .ol 
12.01 
tit. It 1 
16.80 

__ .l.!!.1l.L1i .•. 111. . _ll .. 2 L _ ./j.'/ll __ .. ..J .. hJ._ _ __ If.Ill 7.8l4.82 !J.B;> 1i.22_It.8lJ.ffL 
IBU,16,B) 4.21 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 7.83 
18U.32.8) 4.21 4.82 3.61 4.81 L .. .!il __ . __ ._..!!.....I1L __ ... .'!. .. 82 . __ ~ 4. 2 2 ______ ~J!.2. __ L.JU~ ______ . ____ .... __ _ 
IBU,48.81 4.21 4.82 3.61 ~.80 1.83 4.82 4.82 4.22 4.82 1.83 

_!J~~J.Q.i!,-8l____ Ia.,._n~ _i! .. J:!l _____ l..tLL ___ 4.o II L 7.i)3 4.82 4.e;? 4.n 4.62 7.8' 
(6,1.11 4.21 4.20 5.40 

____ HhJhU___ ~.~J_ _ .. __ .~ .• Ij.L ___ .!!. ... ~.Q _ 5. • .4 0 8.42 
18.16,11 4.21 5.41 ~.20 5.40 8.42 

__ ...i!!.t.Rt...!l... __ ~ __ . 4. 2 I 5. 4 I 4. 2 0...2.....!UL _ __. ~ .. 1jl. 
IB.48,11 4.21 5.41 4.20 5.~0 

____ HhQ!!J.JJ 4.l1 . ~.4.1~ _~ .... 20~ s..1j0 
4OU.4,41 4.21 3-.61 4.80 

8.'12 
8.42 

._~Jgl,l-,~.!.Ia.l 4.?1'h.8l_1 •.. QL 4 .. JH 7.tl3 
IDU.16,41 4.21 4.82 3.61 4.81 1.83 

__ -:-,-=D-:,:U-,,-. 32.41 4_!._V 4.82 __ hQ..L. ___ 4"§'!.u __ I&1 
lOU,4B.41 4.21 4.62 3.61 4.81 1.83 

___ ~.JQll!Q.!!!..I!1 Ij.? L 4'~1,? _l.!>_L _ .. ~. 8 I 7.83 
10.4,41 4.21 4.20 ').40 
(O,8,4) 4.21 5.41 4.20 5.40 

~-·~-'D;16-;41 4:21 5-:-41-4-:20 5:40 
10.32.41 ~.21 5.41 ~.20 5.40 
10,48,41 4.21 ~.41 4.20 ·~:~O 

__ ~...lQ.!.Q.!!!~J _ .l:t.!?L J" .~. Q ____ '!..lQ _ __ 5. 4 Q 

tl.42 
0.42 

.... !l.!.'!L __ 
8.42 
8.42 

".82 4.22 '>.40 
't.8a 5.42 4.22 ~.4Q 8.~3 
4.82 5.42 4.22 'l.40 B.43 

. __ ,!!81_ 
4.82 
4.£:12 
4.82 
4.02 
4.82 

.. 4.132. 
4.82 
4.02 
4.82 
4.82 
4.82 
4. ·_13<' 
11.82 
4.82 

.. ~. !..'tl ..... ___ .l!....2)~_. ______ .~.!.'!.!L __ .~1h!!_3 __ .. ~ .. _ 
5.42 4.22 5.40 B.4j 
5.42 4.22 ~.408~43 

4.82 
'1.82 
If .. .8? 
4.82 
4. B2 

~.42 

'>.42 
~'-~? 
'>.42 

13.80 

4.22 4.82 
4.22 It .. 82 7.8~ 
4.22 4.82 7.83 

. '! .. n_ ~ ___ ~.!!lL ___ ....l....!:!.l._~ __ . ____ _ 
4.22 4.82 7.83 
4.22 ~.82 7.83 
4.22 5.40 
4.22 ~.~o B.43 
4.22 'l.40 8.43 

_4 .. ?L ___ .... _? ... ~Q_~ ___ (J .. '!.L __ 
4.22 ~.40 8.43 
4.22 5.40 8.43 
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VfL INSIRUCTION Kf _£illiWABJllH(L_~.~!2IR.EkL .. ADQRf~251NG __ QEE.S.E1 a I NS TRue II ON AI fULL WORD ADDRE.~~_~.~~ ... ~ 

NO INDEXING INDEXING 

EXfERNL EXlERNL I-BOX INTERNL INfERNl EXTERNl EXTERNl I-BOX INTERNl INTERNl 
QPEHA~N[) WI!..~~Q\t'.B~QPER~J2._~PERAND~ J!LXOVR ___ ~OPERAtlD WB XOVI{ OPERAND OPERAND \i1L.X!1ll_R_ .. __ ._ .. _~_ .. ___ ~ .. 

(8U..fl..t.tlL_ ......... ~ .. _.!i.".22.. 3.61 !f.22 4.82 4.22 4.82 
tBU,(hBJ 11.21 4.82 3.61 4.22 1.23 4.82 4.82 4.22 4.82 1.83 
L~lJ.JLq.!l! 1t.l.L .. 'i .. Jl2 ....... ~.~ __ 4.JlQ ___ l . .JlJ~_ .... _ ..... _1!".8l~ .. _.~~ .. __ !u.22 If. 82 Z. 83 
IBUt32.fll 4.BO 6.00 4.80 6.0.0 9.02 4.82 6.01 4.80 6.00 9.03 
IIH).'!fl,(UQ.QQ_ ~.-.L.,.21L~... 6.00 l..2JL_~JJt~L ... _.~_6-".Q.Q ... ~~_l~ 6.00 .--.L.~ .. 10.22 .~ __ ~. ___ .~ __ ~ .... 
IBU.64.tll 1.20 8.40 7.~20 8.40 11.41 7.20 8.40 1.20 8.40 11.40 

.. _.~_ .. J.Jl..Ll.1.1.L.~ .... _ .. ~. '-1.2 I 3.61 !f. 22 4.82 '-1.22 4.82 
{B.a, II 4.21 4.82 3.61 4.81 1.83 4.82 4.82 4.22 4.82 7.83 
HhJQ •. ll i! .. .ll .. _ .. ~.I!.L_~ .. 4.20 _.5.~'!.!L.n ... Jt.Ji2. .... ~ ... __ ...Jl.,.1i2 _u .. _~.'!L_---.Jh2.L_. 5.40 8.43 .. ~ ___ u __ .~. 
{B,52,11 5.40 6.60 S.40 6.60 9,,61 5.40 6.60 5.40 6.60 9.62 
Uh.'!!hU Q ... .bQ ...l~!HL .. ~ 6.60 7.811........ LQ."JHL_ ~_ .. ~ .. ~~.~~ .... __ L.Jill. __ .~ .. _....L..lUL._._--,1.><0 ..... ",,-8..L.t __ _ 
16,6 11, fl 1.80 9.00 1.80 9.00 12 .• 01 7.80 9.00 7.80 9.00 12.01 

_ .. H!!JLlil'!L ... _. __ ... 'i.' 2 I _ 3.61 4.22 _ 4.82 4.22 4.82 
(QU,8,41 4.22 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 1.83 

. IPUd6. 11.) 1J. .. 80 .. !:l,..!lQ ~ ... _If .... ~~ __ .... .Q.jH) ~ .~_ .. 'l".Q2 . .. ~ _ .. ~~~,,82_ ~ ._6.Jl~1 __ ~~ ... _~ .. ~6.ruL _ 9.03 _____ .. __ .. ___ . 
COUt3~.I., 1.20 8.40 1.20 8.40 11 .. 41 1.20 8.40 1.20 8.40 11.40 
! l)J.J.4/.i, I; I 2. 6~ _ ~ Hi .. 8.0 ...... 2 ..... Q.O ... ~ ....... _JQ. 8.0 UM8Q_ .. 9,,6.o... .. JiL..80 __ ~--'L..b.1l ... __ 1!1..J!.Q. __ lhfi!l 
'DU.6~.4i 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12.01 13.20 16.20 

._!.lh.'!'1.1tJ _9 .. o.11 . .. ______ 3.61 4.22 4.~_. 4.22 ._"-4 ..... =8 .... 2 ____________ ~ 
10,8,111 4.21 4.82 3.61 4.80 7.83 4.82 !f.82 4.22 4.82 7.83 
Hh!6.'H '1.8G6.1LL ..... _ .. .Ii,,80~6.0Q 2 •. 02 _./i"iJ2 _6 .... 0L. __ ._~JtlLh.ruL ___ 'h.!ll..._~._ ...... _._ .. ~_ .. ~ __ 
10.32 , Iii 7.20 8.40 7.20 8.40 11.4t 7.20 8.40 1.20 8.40 11.40 
! D. 4 lit II ) 9.60.1.0.8.0 _9.M.l 0.80._1 .. 1,,8..0 9 ~6.0j1!.Jw. ..... _~_'l~0'~10..LruL_~~1 ... 8.o __ ._~. 
iU.64,41 12.01 6.00 12.00 13.20 16.20 12.01 6.01 12.01 13.20 16.20 

INVERT SIGN Of INSTRUCTION 

HW,I.BI 
I filh6.e) 
(BU,16,81 
! 8U J _U.tVJ 
tBU,'18,d) 
t~l)t64tBI 
1 ad. II 
tB,B. II 
(8,16,11 

_~Uhll..dJ 
{S,4!:!. II 
'th64. I! 
IOU.4,1J) 
I Qu. 8. II I 
I DU. lb. 4 I 

.~_.u)Jh..J;! I 1/ I 
, DU • 41). II I 
(1)1),64,41 
ID.'lt41 
11),6, lj I 
10. \6.4 I 

_. ___ ~tO.L3_<'. .. ! 41 
10,48,'11 
{D.tt:.4 ,II) 

1J.2 I 3.6 I 4.22 4.82 4.22 4.82 
4. ~ 11f .. t;}2~. ~:L.6J. 4.22 I.2J 4 .'!!l.,!.82._ .. ~ .. ~4,,2."L .. __ -'i..~82 .. ___ ...L..!B. __ ... _~_~_~~ 
4.21 4.32 3.61 4.81 7.8.3 4.82 4.82 4.22 4.82 7.83 

.. h~L ... ~_ .... ~I;!.L~._J.....Q._I ___ 4.80 ~ .. ~ __ .....L8}_ ..... ____ ...J! ... ~... 4.82 ~ 4.82 ~ 
4.21 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 1.83 
4.21 i! .... ~2 .~ ~._. _3.111 4.60 l.IH 4 ... B2 ____ ... ..Ji ... 82.. _.4 •. ll .... _.1! ... 82._~_7.. •. e3.. ... ~ ... 
4.21 3.61 4.22 4.82 4.22 4.82 
'1.2J 4.B2 3.(>1 9.81 1.834.82 4.82 .. 1f.22 .. 4 ... 1l2~ .. _J' .. ru 
4.21 ~.41 4.20 5.40 8.42 4.82 5.42 4.22 ~.40 8.43 

.............. !!.d.L __ ~._....2....!!.1_~~21L .. ___ .~ .... ~JL ~._._.Jl~.I!L_ 4 • 82 S • 42 4 • 2 2 S • 40 8. 4 3 
4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 
4.2' . 5.4J Ji.20 ~~.4Q 8.42 4.82 5 .... !!2.... .I! .. 22~ ... 5 ... '1..0. __.8 ... !!.,L~_~ .. 
4.21 3.61 4.22 4.82 4.22 4.82 
4.21 '1.62 ,1.6! 4.81 7.83 4.824.62 ~4.22 .~'i .• 82. _l ... !Ll .. 
4.21 4.82 3.61 4.81 1.83 4.82 4.82 4.22 4.82 1.83 
It.2L ....... _~!. .. lU.~ ... 3.6 L .. _._ ... '!. •. 8J... _ .L ... ltt .. ~4. 8L __ ....'U_82 ___ 1f ... 2L~_ ... ~ 7.83 
4.21 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 7.83 
1, • ~ I 1+. 82l. (> I It. 81 7.83. 4. 82 4.~2 4.2.:2 4 • III ~ ..... _] .. ID .... 
4.21 3.61 4.22 4.82 4.22 4.82 
11.214.82 3.61 4.a! .7.83 4.82 4 ... .829.22 .1j.~2~ 
4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 ~.40 
4.21 S.41 4.20 5.40 8.42 4.82 S.42 4.22 5.40 .. lj:21·--.. --.. ~;~ .. 41--·4:20·--5:40-·- "'8:lIr~----4:~ii2----' ~. 42 4.2 2 '''-~;':4o 

1'.21 13.204.2Q~ S.40 8.42 4.l:t21~.204.22.'hlf!L 

~ ..... ..1._.JU 
8.43 
8.43 
8.43 
.8 .'t3 ... 



._.vELlltS_lllUC.I.l.O.N_ .Ult _ __ . fOlbJAl!lllNG_ DlRECTADDRESSING OffSET a 1 NS TRUCII ON A LfULLWOI{U ADDRE ~S 

NO INDEXING I NlJH I file.; 

EXTERNl EXTERNl I-BOX INTERNl INTERNL EXTERNl EXTERNl I-BOX INIERNl INTERNl 
___ QPf;I!~NQ .. ~Jl .. XmlJLQPJ;I!Mill .. Q1:'f;MND WI} XOVK QPERMW WB XOVliOPERAND UPf.RANDWILXllVIL 

'8U I 11 8) 4. 21 ________ .h..QL __ ~2.L ________ Jt...JiL _________ .~_. 4.84:: -_.---------_.----_ .. 
IBU.8,8) 4.21 4.82 :i.61 1 •• 22 T.n II .82 4.82 4.22 4.82 7.83 

_. _l11U.Ha!U__ _ ._ ... .Ij • .2.!. _. .!t. III ... _3 ... 6L. ~.B I 1.83 'l.82 'l.82. 4.22 !h82. _I.IH. 
IBU • .32,8) 4.80 6.00 11.80 6.00 9.02 4.82 6.01 4.80 6.00 9.0.3 

__ . _16U.~B. 8.L llt.frO .. .. 1.20_ . .6..00_ .. 1.2.0 1.0.21 6.00 .. 1.2.0 6.00 1 •. 20 ._lll.22. . 
18U,64,81 1.20 8.40 7.20 8.40 11.41 7.20 8.40 1.20 B.40 11.41 

_-.U!.. I. II hll 3.0.1_. 4.22. ________ . __ 4.JlL 4.2 L-___ !i....8.L. ---_._-----
lB.8. II 4.;!! 4.82 3.61 4.BI 1.IH 4.82 4.82 4.22 4.82 7.83 

_ ... _._.t6 •.. 16 I .. ll _ .. . __ . ___ !t .• 2L ... _ ... 5 •. 1! I ._._!t.2D... ._ . ..5..40 .8.42 ... 82 5.42 4.22,.,. . ~~O ____ ... a .• !d 
18,32.11 5.40 6.60 5.40 6.bO 9.61 S.40 6.bO 5.40 6.60 9.62 

_ ._._i Itt 'ili.LU. .fhO!L __ J.~B.O .... _ .6 .... lill .. __ l.80 .. LO.8U . _ 6 • .6.0 1 ... 80._ .. _ 6.b.U. _ ._ . 1.. • .80 ... ..1.11.8.1 
IB,64,11 7.80 9.00 1.80 9.00 12.01 7.80 9.00 7.80 9.00 12.01 
lOU .4,41 4.21 ~. 61 -h.2L 'i.6l ..Jl.22 !t.62 
'DU. 8.4 ) 4.21 4.82 j.bl 4.80 7.IH 4.82 4.82 4.22 4.82 7.83 

__ ___ l uu.. J 6., It!.. _ .. 1!.80_ . Q .. 0.0 _ __ .. _ .. 4 .• _au b.OO 9.02 .4 •. 82. _ 6 .• 0J 4 ... 80._ .. a .. OiL ... 2... OJ. 
(OU.32.41 1.20 8.40 7.20 8.4.0 11.41 1.20 8.40 1.20 8.40 11.40 

__ .t D.U ... !t!h 4 1 __ . 'hilO. __ .. lQ...BO. ____ ._2..60 _10 •. 80 .13.80 .9 .• 60 .... .I 0 .. 80 _ 2.60 10 • .80 ll.ao. .... 
(OU,64.41 12.01 13.20 12.0 I 13.20 16.20 12.01 13 • .,0 12.0 I 13.20 16.20 
Uh.!Lo..!lI 4.2L--____ l. b I !i.l2 ---~---'!.~ !t.22 4.82 ----_._---_._-----
(0.8.41 4.21 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 7.83 

___ .tD .... ll! .•. 4L .. _ .. 'i.~JiO _ .. _ ... tlI.LHl. ....... _ ... i! .... 6.0 ... _ .. 6.00 _ 2 .. 02. . '.Ij • .62 ._ .. ___ . .. il • .o J 4 •. 80 .. ... __ .6 • .0.0 .. __ ._2...01 
(0,12.4) 7.20 8.40 7.20 8.40 11.41 1.20 8.40 7.20 8.40 11.40 

__ t 0.4.8 •. Ij. L. __ . . ..9 •. 6!1..._ .. l.O.~JHL_.. . 2 .•. 6.0._ . 1.0.8..0 __ __ L1.8Q . 9 • .6.0_ .. .10. •.. 8.0 . 'i .. .6.U __lo.ao._ 11 •. 80. 
(0.64.4) 12.01 6.01 12.01 11.20 16.20 12.0 I 6.01 12.0 I 13.2.0 Ib.20 

----
INVERT SIGN OF INSTRUCTION 

--- .. _-
(8U.I,8) 4.213.61 4.22 4.62 4.22 4.82 

__ tB.U .. B .•. IH _1j.2L. ____ lt.Jj2_. 3 •. 6..1 ~4 .. 22l.2j 4.82 4 • .82 4.22___ _4.82 __ . _..1.IU 
(BU,16,81 4.21 4.82 3.61 4.81 1.83 4.82 4.82 4.22 4.82 7.B:i 
(6U.32.8) !+.21 4.82 l.bl 4.BI 7.8l !i.82 4.82 !i.22 ~~--L.JU ______________ ._ 
18U.48.81 4.21 4.82 3.bl 4.81 1.83 4.82 4.82 4.22 4.82 7.83 
LlHLt_Qh8.l ____ . ~ .. _ . . 4 .... 2l.. ______ !t".82 ____ ._1...bJ _____ lhIHL ._ ... .1 •. 113._. 4 .• 82 .1j .... B2.. _4 ... 22 .. _ ... _ 4 ..•. .B2 __ ._. __ ... .1. • .a.L 
(a, I. II 4.21 :i.OJ 4.22. 4.82 4.22 4.82 

. ____ .lj'-t811L._._.ti~~_L __ .I! .. .8...£ __ . ___ . __ ..lo1!J __ .. __ 4 •. 61 1.63 .. _1t.52 ... 4 •. 112 _1i .. 22 __ it§Ji2 ___ ._l .. .lU 
(8.16,11 4.21 5.41 4.20 S.40 8.42 4.82 5.42 4.22 5.40 8.43 

. ___ !!h.RI.1J 4.21 5.41 4.20 5.40 . ______ Jt~42_. ___ ~!t..&L._ 5.42 4.U ~.40 8.43 
(8,48.1' 11.21 5.41 4.20 S.40 8.42 4.82 ~.42 4.22 ~.IIO B.43 

............. !J~.,6i!.1.1J___ ... ___ ..!!. .. 2.L__ .. 5.~ItL .. __ .. _'! .. 2(L _ . 5..,!Q ... 8.~'!2 .. 9 .. 112.. ~.1f.2._ 4~22..__ 5~_It!L , .... Ji .• JJ3_._ ... 
'OU,4.4) 4.21 3.61 4.22 14.82 4.22 4.82 

____ ._lQ!J.JJI L.41.____ _'i •. 2J .. _._ ... _. ___ !! .•. 82._~ ..... _...3 ... 61 ___ .Ih!ll .l..JU . __ 40.8-'.. 1!.B2. . ... __ . 4.22 ..... __ .. 4..B2 _____ ._l •. .8 .. L. 
(oU,16.4) 4.21 4.82 3.61 4.80 7.tl3 4.82 4.82 4.22 4.82 7.83 
IDU,32ill 4.21 4.82 3.61 4.81 7.83 4.82 4.82 4.22 4.82----LJU 
loU.48.41 4.21 4.82 3.61 4.80 1.83 4.82 4.82 4.22 4.82 1.8:i 

._. __ J..j:)lJL4h!!.L __________ '!.!..?L ___ .-'!...!.~.L ___ J . .!(!L_ .'!_.IlL ___ l!_!!l__ __ ,!~Jl~ 1f.~.!l2 .. __ .If.~~.;L._.!!.~2. _____ ... _L .. 83 .... __ ... 
10.4. 111 4.;n 3.61 4.22 4.82 4.22 4.82 

____ ~fu..!!1.._. ___ . ______ '!.2..t_. _____ '!..81.._ .. .:.._~..!.~tL ___ ._!! .. !tL _____ . t!~l ._'! •. ~~ ___ .'!..!J!~_ .. ____ .'! ... ~..l_ . ____ .lt~82 __ . ____ 1 .. JU. __________ _ 
10,16,41 4.21 5.41 11.20 5.40 8.42 4.82 ~.42 4.22 5.40 B.43 
(D,l2.41 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 
'O.148;i;1- 11-.;;-I--··-5:4T------4~20--··---·S:40---·----8-~,;2-------li-: 82 5.42 4.22 5."0 6.43 

.. ~_Jlh~I!..L.!!.L ______ ._"..!lJ__!)_!.~ _____ 4. 2!L ____ l~l! ____ !l.!....4..f.. ___ .'!..! 82 ____ ...u.!~ _____ ..!!..!..2 2 ____ 5 .!_~ __ !!-"~_ ... _ 
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152 

JIf1 INSTRVCIIQN K.H ... fORtI'ARD1NG DIRf!~lADllR.f )51 N.G OFFS.E 1 . .0. . .. J.NS.IRUCT.l ON.. jUfULl..JiQJ!QAUDB£.s.s......_ .. _ 

·---·--·-··--.-·-----No-rNOl:xT~·--··--·· INDEXING 
. -- ". 

EXIERNL I-BOX INrER~L INIEMNL EXTERNL EXTERNL I-BOX INTERNL INTERNl EXTERNl 
QJ'!iltA~O WB XQ\tRQjl;'R)\NQQPfj.{A@ wB XQYIL QPER~iI!.[)_~B_!<'QVft_QPJ;MiI!.!L .9PERI\@ .... JHL~QV~. ___ . ___ .... 

___ . ..1BU..t.hB_'_. __ .. __ 4.4L __ .. 3.bI4.22 4.82 4.22 4"...,8""2'--_.....,... __ . 
IBU,a,81 4.21 4.82 3.bl 4.22 7.23 4.82 4.82 4.22 4.B2 1.83 

...... J~~ d ~.!8 )... .... _~~_~L ...~~~z.._ .. .. ~.~ L ..... .1! ... !!.P. r ... ~,s. !!. e;..;: 4 .... a.~ .... _ .. 11. • .22.. .... _ _ !!.d!2..._ .. 1. •. e:J 
IBU.32,8' 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 

_ .... .JJHh4!h.tH._....... ._Q.~OO ...L~~.Q._ .Q. ... _QQ._ ... J.~Q lQ.~_I. O.QQ I .. 2..0.. . Q ..... QJL._ .. _l.;W ........ JJl..21 ........ _ .... ___ ..... __ 
IBU.64.81 1.20 8.40 7.20 8.40 11.40 1.20 8.40 1.20 B.40 11.40 

___ !.!h.1.1.._1 , ____ ._. 4.21 3. b I 4. ;a. _____ . __ ._. __ ._1t.. 82 . _______ !til.L __ 4_ • ..!".,32 ....... _____________ _ 
IB,8.1) 4.21 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 1.83 

_ ....... !.!h 10.1.1. ... .~2.L ... ',h.!!.L_ ..... au.;W ~.4Q .8,,42. 4 .• J32... 2.42 .... _Jb.2.L ......... .5..,4.11 ............ ~1.4J .. 
18.32,1) 5.40 6.60 ~.40 6~60 9.61 5.40 6.60 5.40 6.60 9.b2 

__ .!.!h!tlh.lL. . ..... ..b. .. b!L... 1.t!!L_... b.t!Q ...... 1.60 ........ !.o •. 8.0 6.60 .t.ao. . ... 9. .... o.0 .......... ..l..BO ....... _.Hl..BI 
IB.b4.t1 7.BO 9.00 7.BO 9.00 12.01 7.BO 9.00 1.80 9.00 12.01 
CDU .• 4.4) 4.:n 3.61 4.22 .4.82 4.22 4.82 
IOU,8,41 4.21 4.82 j.61 4.80 1.83 4.82 4.B2 4.22 4.82 7.83 

.JQ!J.!o .. ~L.. . ..... I.! .... t!o..... .9.~.Q.o ~ .. !l(L~_ 0.0..0. 9.~0.24..!l2 6 • .DJ...If ... !HL _ .. _.o....QJL _. 'l. .. Q:L. 
IDUd2,41 1.20 8.40 1.20 8.40 11.41 7.;W 8.40 1.20 B.40 11.40 

._lDI,.II.!!Jh.lfl. 9~oJL .LO .... !lO. . 9 •. 9.0 ... 10..80 .... U..ijo.9~.60.. JO.80. ._2 .•. o'O' .......... 1.O ..... BO' ..... _ ... .L3.*.60 ..... _ .. ___ . __ .. . 
(DU.b4,4) 12.01 Ij.20 12.01 13.20 Ib.20 12.01 13.20 12.01 13.20 16.20 

. __ ....!Jh.l!~ 4.21 .3.bl ~L ... 82 4.22 4~ .. _ .. _ .. __ .. 
(0.8.4) 4.21 4.B2 3.bl 4.81 7.83 4.82 4.82 4.22 4.82 7.83 

. H!.d6 ..• lt.t . . 1f.~.IHL. . ... O .. Q.!L .... !! ... 6.!L ... _ .... .6 • .!H.!. 9 • .02 If. 82.0 •. 0.1._ ... 1+ .... 1;I(L ... _ ...... 0 •. !lO ... _ ... _'hO .. L. _ .. _. ___ . ___ . 
10,32.41 7.20 8.40 1.20 8.40 11.41 1.20 8.40 1.20 8.40 11.40 . 
. Hh1!6.11f .. L..'h.Q.iL .. to. •. 6.o ...... 9.6(L .. 10.60. .. ll.80 9.60.10 .•.. &0. .'l. ... 9.o.Jo • .ao. ... U.B.o. 
10,64.41 12.01 6.00 12.00 13.20 Ib.20 12.01 b.OI 12.01 13.20 16.20 

INvERT SIGN Of INSTRUCTION 

,8Utl,81 4.21 3.bl 4.22 4.82 4.22 4.82 
1!}\J.~8 ... 6L.. !!.2.1 ... _'1 .•. 62 ........... 3 •. 61._ 4..22. .1. • .23. '1 •. 62. .4 .. 82 .. 4 .. 22. __ .. ! .... B2 ... .. _ ... L •. 8..L - - --- -~-----.----

(8U.lb,8t 4.21 4.82 3.61 4.80 1.83 4.82 4.82 4.22 4.82 7.83 
. __ l!ll.!..32.8J _ .. ____ ~21 4&2...... 3.61 4 • ..6..Q. 7.ll~_ .. _ .. _.~_--'!~_.!i.t2.2..- 4.B2 7.lU...._. 

IBU.48,81 4.21 4.82 3.61 4.81 7.B3 4.82 4.82 4.22 4.82 7.83 
If;l\holt. • ./H .. 1f •. 2.1 ....... If .. .82...1 .. 6.l ......... h!lL L.tU !I .. 62. 'i ..• .8L ...... 4 .•. 22. ....... _lt .•.. 1i2 _. __ . .1 .. 8.3 
18,1.1' 4.21 3.bl 4.22 4.82 4.22 4.82 
u .. !l.t." L ... _ .. ..... 'h2 L. ..li1.!l2. .~ .. 0 L _1f.8 J 7.634.82 !I •. 82.. 4.22_ .... _li~.B.2 ..... .1. .. 83 ... _ ..... 
t8.lb.I, 4.21 S.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 

. __ .JJh .. R.t..!L_._ .... _ 4.2 _t __ ~L_ .. _._!lti..Q. 5.4 !l. __ ..lh.!!l. _____ .Jt..L62. ~ ... 2 4.22 :I ... 0 B.4 3 
'BtilS, It /t.21 5.41 4.20 5.40 8.42 4.82 ~.42 4.22 S.40 8.43 
'~.t..QIt.dL... .'!.;U 5. ... H.... .!! •. ZQ . . _ .. ,!~4Qe\!~2 .. 4.a2 ...... 5..4;L _ ... 4.22 ........ .5..It.!L_.6 • .!U ... . 
WU. 4.4 Iii. 2 I 3. 61 4.22 4.82 4.22 4.82 
J!JY..~.It.l... . .. 4.. •. 2.1 .!! •. al ...... 3 ... o1 .... It •. al 7.!U. 4 •. 82 4.82 1t .• U .... _ ....... .!!. .. .82 ... _ ... 7.ftl. 
lOU,16,41 4.21 4.82 3.61 4.80 1.83 4.82 4.82 4.22 4.82 7.83 

__ !l?l.!.l 32 J.~._. ___ 4.2 I ._ . ...J!~iL __ .....hhl __ ~Jli. ___ .........hJ!.L.... .. ___ .. 4.82 4.82 4. U ... 82 7 • .",8~3 __ . _____ _ 
IOU,48.iI) 4.21 4.82 3.61 4.81 1.83 4.82 4.82 4.22 4.82 7.83 

. __ iRI.!t QIt 14) .4 .. ~.~L 4 •. 1:12 ...... _ .~.~L . .Ihl! t. ! .... IU. 4 .8~ ..!!.!32 ..... _ .. . 4.2~ ... __ ..4.. .. 8l._ .... r.J.3 .. _ .. . 
'0.4,41 4.21 3.61 4.22 4.B2 4.22 4.82 
! P.Il,4 ~ 4 ... l! 4. !32. . ~. Qt. ...... _.4 .• 8 L ... I. 8.1 '1 .• 82 ...... It •. 8l ......... _ .. .Ii .• 2l. .. _ .. __ If ... !l.l.. .. __ .. 1 •.. 8.1... ..... . 
W,16.4' 4.21 ~.41 4.20 5.40 8.42 4.82 ').42 4.22 5.40 8.43 

_--='""D:.<. l?~_. ___ .4.2' 5.4 J 4.20 5.40 8.42 't.B2 5.112 4.22 5.40 !hll 
W.48. 111 4.21 S.ld 4.20 5.40 8.42 4.82 5.112 lI.ll 5.40 B.43 

.. __ I.QJ QIt.,'I.L...........4.11... U .• l.Q. __ .. _ .. 4 •. l1L ...... .2.ItI"L .. _.8 .• 4.2. .4:~I!l._._ ... 13 •. l!L_ ... _.4 •. U ... __ .~ .. _. __ ._.!L.~._ ... . 



VFL INSTRUCTION ~ FORwl>.ROING DIREcr ADDRESSING OU Sl:T ° INsrR~crION Al FULL wORD ADDRESS 

-.--.-----------------------.---------~-----.---------._--_. --- - ---- -- . __ ._---
NO INDEXING INDEXING 

EXTERNl EXTfRNL I-BOX INTERNL INTERNL ExlERi'll EXlERi'lL I-UOX INIERNl INTERNL 
OPERAND WI3 ,l<QVR QPEf(IiNQ .... OPJ;.!{ANO W6 XOVR QPER4Ml WB XOVK .OPER4NO OPERAND we. X.OVR 

_ .. __ j l:l.\Ld.&L_._ ......... _ .. .LQ .. JHL __ .. __ . ___ -.JQ,.,.ao ___ I2. • .!LL __ ... _ ... __________ JJL...!lQ. ________ ._. __ ._.Hl .. !Hl_ . __ .. lL&l __________ PL_. __ 
(BU.8.8) 10.tiO 12.01 10.80 12.01 I~.OO 10.80 12.01 1.0.8.0 12.01 1~ • .oO PF 
18Ut!o.8) 10.80 ... !2.Q! ... LO.80_ .. 12.~(llL5.00 .10 .. 80 12.0 I 10.80 12 • .0 I 15 • .00 
(BUd2,8) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 1.0.80 12.00 I~.OO 

J!H).~8JaL 10 .• 80.. 12.01 _.to.80. 12 .. 0.t 15.01 1.0.80 . . 12.01 1.0.8.0 12 • .01 1~.Q.o 
(BU,64.SI 11.40 12.60 II.~O 12.bO 15.bl 11.41 12.60 II.~O 12.6.0 15.61 

.. _ . .-!.!hl.1.J-L. ___ . ____ I_1 .40._.____ 1 I. 40 12.60 l..LlLl _ .. __ .. ___ Ll-L~_~Q1L __ _ 
IB,8,1) 11.40 12.60 11.40 12.60 15.61 11.40 

__--,-_-'=-PL.F • ___ . _______ .. __ _ 

15.61 
15. • .6.1 
15.61 
L5..6.1 
16.20 

12.6.0 I ).~u 12.6.0 
.113,/6.. U lI.ljQ !2.60.. 1t.1t0 __ H •. 6D. 15.6.1 U.~O 12.6.0 U.4.o 12.6.0. 
IR,i201) 11.40 12.60 11.40 12.60 15.61 11.40 12.60 11.40 12.60 
(!h48 .• IJ... 1!.liO 12 .. M!U.ltO .... 12.60 J5 ... 6! 1!,..4L 12 •. 00 11.4.0 12 • .6..0 
1I:3.b ll.l) 12.01 1:i.20 12.01 13.20 16.20 12.01 I :i.20 12.00 Ij.20 

- .----.---.~----.------.--.------.----------------------_. -----.--
INV~RT SIGN OF INSJRUCrION 

(BU,I.HI 10.80 10.130 12.01 10.8.0 10.80 12.01 
!BU.8.8) 10.BD 12 • .01 10.80. 12 • .01 I~ •. .o.o 10.8.0 ..12.0110.80 J2 • .o.1 _15 • .0.0 
f8U.lb,8) 10.80 12.01 10.80 12.01 15.00 10.8.0 12.01 10.80 12.01 15.00 

PF 
PF 

_ .... .!lHi ,..ill. IU .. __ .. _. __ .!JhliL __ .. _---'.L..ll_L _. ___ 11l~.IiL __ ~&L ___ 15...l10 _____ iO.LtHl ___ ..lL •. ll.L _._--.1.0....8.0_. _._lL .. O_L ___ li"'O.IL. __ _ 
lBU.48.!H 10.8.0 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.01 15.01 
IBU.64 .•. 8) 1!.4Q 12.6.0 11.40 12.60 15.61. IL.!iL 12 .. 6.0 11.40 12.6.0 15.6.1 
(8.1.1) 11.41 11.41 12.bU 11.40 11.40 12.60 PF 
.!6.8.1I Il./il 12.6.0 !I./i.o 12.60 !5.61 11 ... 4.0 12 • .6.0 11.4.0 12.6.0 15.61 
113.16.11 11.~0 12.60 11.40 12.60 15.61 11.40 12.6.0 II.~O 12.60 15.61 
.!Jl~.l U ... _._ .. _ ... U ... !!.!>.. ___ !2. .•. oJL __ lh.!i.Q _ .. _. __ !2.l!..6Q __ ._~ ... QJ ___ .. _LL.!llL __ .. l2 .. .1!!L.. _ _ .. U .. '!J). __ .J2 ... t1JJ._._ ... 12 .... 6.L_ .. __ ... 
(1;1.48.11 11.4.0 12.6.0 11.4.0 12.60 15.61 11.41 12.6.0 11.40 12.60 15.61 
!lho.4.1) 12 .•. 00 1~~2Q!2.0! 13.2Q 16 ... 20 12.01 U.20 12 • .01 13.2.0 16.2.0 
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~l INSTRUCT.ION I _--,f,-,O..,R\iAR!liN_G __ .JllB..E.CL ADQriE.S.HI'liL __ JlEES.f_L_1L ____ .lNHRllliI ON AI FUll WORD ADDRf..S5. __ 

NO INDEX ING 

EXIERNL EXTERNL 1-60X INIERNl INTERNL 
OPERAND WB XOVR OPERAND OPERAmL WB.-><OVR 

INDEXING 

EXIERNL EXTERNl I-BOX INTERNL INJERNl 
OPERAND WB XDVR OPERAND OPERAND WB XOVR 

(BU,I.8t 1121111 112411 *24* *241> "241> *24* 
IBU.8..B1 "241> *24* *24* *24" :H.81 "24* .. 24* "24" "24" 31.81 

__ -"'...,B.!hI6.81 22.21 *24* 22.21 !'1_lt!_. __ 35.4L ___ .22.til __ ~_ 22.21 "24" 35.41 
(BU.32.S. 24.61 112411 24.61 "24" 36.01 24.61 "2411 24.61 1124* 36.01 
CBU,48,S) 27.~ 25.21 21.62 ._!'2..!l!... _ _ ~.'iL ___ c....2l.62 25.2.1 27~ __ ~ 35.41 
«BU,64.81 28.81 26.41 28.~1 *240 33.61 28.81 26.41 28.81 "24" 33.61 

PF 
PF 

«B ••• II "24* *24- ~ *24* *24" "24" PF 
C8,8,n 35.41 *24" 35.41 *24* 39.61 35.41 *24* 35.4' *24" 39.61 

.~. 16.11 36.61 024* 36. • ..ll __ .!'.2.1i.~ .. __ ... __ .Jb.~J!.L_._._ ... wl6.~6..L_._ .. .!.l~ ___ ._...1b .... .6.2.._. ,,24" 36.~ .. _._._ 
IB.32 •• 1 39.62 24.01 39.62 *24* 36.61 39.62 24.01 39.61 *24 6 36.61 

___ iJh.~. I I 4 Z~L_.Z~~ . .Jli.._._ . ..!.2..!i!'_ .. __ .. _ .. J1u.llL._ ... __ .• Ii2.~o.L .. __ ll&L. ___ .!t2.J.o.1._ . .........<>2.~_.3.6....JlL. ___ _ 
(B.64,1' 43.22 28.21 43.22 "24" 34.21 43.22 28.21 43.22 "246 34.21 

INVERT SIGN OF INSTRUCTION 

I BU, 1,81 "24" "24" "24" "24* "24* "24" PF 
_._(BIJ..t.~.L ______ -"24 .... _ ... _. __ ..... 24!... ___ !24* ._ "_21i.. __ H_"tU"21!-"_ ."24" <>.2 4 " __ .... __ * 2 4.! ____ . .JL.Ji_1 _.J~E __ . 

(8U.16.81 22.21 "24" 22.21 "24* 35 .. 41 22.21 "24" 22.21 "240 35.41 
IBU,32,8J 24.61 "24" 24.61 "211* 36 .. 01 24.61 "246 24.61 *24" 36.01 
lBU.48.81 21.62 25.21 21.62 "2110 35 .. 41 21.62 25.21 21.62 "24" 35.41 

. __ ~.H!JL4...4.J.J!L ___ ·l6~ll ____ 26. ~L._..l8,. 8 L ___ "-;;:11" __ .. H .• QJ 2a,.!H . 2.~,.IH_ 2. 8 .e.L ___ ..... 2..iL'> __ ____ 13 "fll __ 
(B,I.I) "24" .. 24....24" *24" "24" .. 24.. PF 

_ ......... ' B,,-,-,. 8 .til. ______ .. _,l5~ ~1. __ ... "24 ..... __ . 3 5. 41. __ ...... 24.!'_ _l'i .. (. 2~ 5 .I! J ... .2.4..lS.....!i.l___ __ ... 2 . .4.'>._. _._i2~ bL .. _~. 
IB.16.11 36.61 "24 0 36.62 "2110 36.01 36.61 "24* 36.62 "24" 36.01 
(B,32.n 39.61 24.0. 39.62 .. 24* 36 .. 01 39.62 24.01 39.68 "24" 36.61 __ . __ ._ ... _ .. _ .... 
18,48,11 42.01 21.01 42.01 "211" 36 .. 01 42.01 27.01 42.01 "24<> 36.01 

_~1;..4.J.JL ____ . __ 4 3~2L_...2.e.~2J. __ ll.2...L _____ .!24"_.. ._. _ .... 14 .... 2 ! .43 ,,22 .l.a.~2.J .. _. __ 4.3.~22.. _.<>£1!" .. 1.4~2_1 ____ ._ .. __ 

--,,------~".,---,.----.-- --,--~ -- .. -'-' --,.~~.--

-.-- ------------ --------



~H INSlRUCTION .. + fDIHIARDINL DIRECT ADDRESSING ()fFSE I 0 INSTRUCIION &1 fULL woaD ADDRESS 

NO INDEX ING INDEXING 

EX HRNl txH:RNl I-B ox INlERNL I NTfRNl txTERNl fXTFRNL I-BOX INTERNl INTERNl 
OPERANt) WB XQVR QPERAND QPERAND WB XOVR OPlRANLJ WB XOv R OPERAND GPIRAND WI:! x QV H 

. .if!l.JL!!t,! ) .. J~ • .l:HL U ... JtQ L5.!Q I. 11.tjO I J.ft Q !;~.".QJ .. !'f 
IBU.8.BI 13.80 15.01 13. BO 15.00 22.21 13.80 15.00 13.80 15.00 22.21 Pf 
IBU,16,8) 18.01 1').01 18. (J I I ').0 I 22.12 18.01 15.01 IB.QO 1').01 22.72 
tBU.d2.fll 18.0 I IS.O I 18.01 1').01 21J.00 18.0 I 15.00 I B.O I 1').01 24.00 
t£ll) f Ij ti.tH 18.61 22.2 ! 16. I>! 15.61 2'>.BO 16.61 :..'2.;1 I ! 6. 6 I I'>. Q I 2'). flO 
18U.64,1I1 19. B I 23.41 19.81 16.BO 27.00 19.81 2 3.1J 1 19.81 16.80 27.00 

._ ... _ .. l!?f! dL. _ .... jlf.~.J .11j,.H J2.QJ ...... llf.'!!Q . _JIf.'!!Q . !?!.Q.L. .... _.... ..1'£ ... 
(B.8.1I 18.01 15.60 18.01 15.61 22.47 18.01 15.61 18.01 15.61 22.47 
{B.ltl,11 16.00 I~. 61 !8. Q! 15.6 I "0 I u 18.01 1:'.61 lB. Q I I'hlll "a!" 
(B,31.!1 18.00 21.61 18. (] I I ~. 6 I .. 01" 18.01 21.61 IB.O I 1 '>. 6 I *01* 
!Elf !;fI. II 1{j.61 n.ll Ii:! .. t> I 16.20 <> 01" !B.(d :a.) I 18.61 16.;,>a l>O I" 
(8,64,11 19.BI 15.41 19.81 1 r .40 <>0 I" 19. B I 23.1J I 19.8 I 11.40 *0 I ~ 

(BLJ.I.8) 11.S0 13.80 1').0 I Ij.80 1 j. 80 1').01 PF 
{!lU I /h81 13.8Q "01" !;!.8Q I ~. QJ) "01" !3.80 "01" 13.60 ",.Q! "O! " PF 
IBLJ, 16. til 18.01 "01 .. 18.01 15.0 I "01" IB.Ol "01" 18.01 15.01 "01" 

_._JJtll.J2 ... !!.1 _111.QL. . .. ~Qt"-...._Ht..Q.L_. ..12 &0 .l'!. .. .QQ . Hi.QI . ".Q1" .... Hl. .. ll.! 12 .. 1:Ll ...... LIf....QQ.__. 
IBU.4f:1,81 18.61 ,,01* 18.61 1~.61 25.80 11.1.61 ,,(] \- 18.61 1:'.61 25.80 
O~U./)4,81 19.6! "0 I" j 9.8! . 16.BQ H.oo !9.81 <>O!* 19.81 10,60 2[.00 
IB,I,II 14.40 14.40 15.61 14.40 14.41 15.61 PF 
Ul, 8, !I 18.91 "01* !1l.QQ !'l.t! I "Q!l> 18.00 *Q 1* 18.Q 1 l'h61 *01* 
(13,16,11 18.00 *01* 18.01 1'>.61 "01 .. 18.01 "01" lB. (] I 1'>.61 "01" 

._!Jh~2.d.L .... __ Llt.ll.i .,Ql" ..... _H.QL .. L':> ..•. !?. L _ . .,ill" J~ ... Q.! . .. _~Ql .... .... J1i .. QQ .... 12...9L . .. .":Ql..!'. ... _._. __ 
18,48,11 18.61 *01* 18.61 16.20 *01* 18.61 *0 to 18.61 16.20 ,,0 I .. 
113,64,1! 19.81 "01" 19. a! !1.40 .. O!" ! '1. 8! .. O!" !'t.8 ! I{ .40 "01" 
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1156 .---.-----.. --------.----... - .. -.~--""----------------------- _._- "---- "-_._---

VFl INS TRUCHON lCV ._~~£.O.B...WA.BJ:!l fik ____ ~lliU; LADJ2!!ll~lN.(L __ u_Mf.!if L ~ __ .JJ\I S T Rue T I ON A J £lliJ,, __ WQR I1AIillHI;_~$_ 

NO INDEXING INDEXING 

I-BOX INTERNl INTERNl EXTERNl 
OPERAND 

EXTERNl 
1018 XOVR 

[-BOX 
OPERAND 

INTERNl 
OPERAND 

INfERNl EXTERNl 
1018 _l!OVR __ -.lli'..!RAI-{O 

EXTERNl 
WB XOVR OPER_A!'!!L OPE~!iQ 1018 XOVR _____ _ 

IBU,I,8) 6.00 6.00 1.20 6.00 6.00 1.20 ___ A_~_. ____ .. _. _____ ." ____ . 
IBU,8,8t II.'" 12.60 11,"1 II ... ' 1 ..... 1 II.'" 12.60 11.40 11.40 14.40 

. __ ..l.BU_1-' 6. 81 J7."_1 ___ '8.61 ~ __ ._6~_I~~£L ____ 1I_"40 ____ ~ .... ~L __ 11.40 16.20 _.1.9 .... _li. ________ _ 
.BU.32.81 28.21 29.41 28.21 25.81 28.81 28.21 29.4' 28.21 25.81 28.81 
(8U. 48,8 J 19.0 I .. .9....22 39. 0 135.~!!_1 ~_,Ul~.!!.L __ l.9.".1l.L ___ .!!J!,.ll..... ____ .l~ __ .J21..IU---..J11.....!U_ 
(BU,64,8. 50.42 51.62 50.42 45.01 54.56 ~0.42 ~1.62 50.42 45.01 54.56 
IB.I.II 4.2\ 4.20 5."0 4.82 4.22 5.40 
IB.8,11 11.41 12.60 11.40 11.41 14.40 11."0 12.60 11.40 11.40 14.40 

._..l!L.lhll_ 1..0...&0. t 8. at 16.80 12 .• 2...D. ______ .li.2-1-. _____ 1!ti.8J,L___ 18.0 I ._. __ J~_--.lO.. 20 _1'L.2..L ___ _ 
la.32.1' 28.21 29.4' 28.21 25.81 28.81 28.21 29.41 28.21 25.81 28.81 

_--"-' .... 8L• !Ul..tJ..L. __ ._.~QL ____ ._.!!Q...2L 19. 0L-.-.i~"ll __ ----.l6.Lll 3 9 • 02 !! O. 22 ll~._. ___ ~....!i.1 38 .. JU. __ . _____ . __ _ 
IS,64.1. 50.42 51.62 50.42 45.01 54.49 50.42 51.62 50.42 45.02 54.49 
IOU,4.41 23.41 23.41 23,"1 23.41 23.4! 23.41 ______ . ___ ._ ... __ .. __ _ 
IOU,8.41 24.61 25.81 24.61 23.41 26."1 24.61 2~.81 24.60 23.41 26.41 

____ I OU I..l1l.LItL __ .. ___ -.-2_~_U___2..L.Jd_. ___ ~_Iti ____ .2.3.".!!L_ __ Z.6 .. !!L ____ . ___ ~1_._.2 ., • 61 __ ..21ulLl _____ 2.L.ll __ -2A .. JU _____ m ____ _ 

'OUd2.4' 30.01 31.21 30.01 23."1 26.41 30.01 31.21 30.01 23.41 26.41 
__ ilUh..Iilt.I..!!_L.~ _...D_....o.l ___ .J.1f ... 2.L ___ .U.J1L __ .-2..hH .. _.m _!Ill i!.d ___ ._ll ... o.L._._._...l.!l.d.Ln_ . ...JJ&1 2,i. 4 I __ ~l~ ______ . 

lOU.64,41 36.62 31.81 36.62 23.41 .01" 36.61 31.81 36.62 23.41 .. 01. 
eO,4,4' 22.21 22.21 23.41 22.21 22.21 23.41 ._. ___ . __ . _____ . ______ . __ 
CO.a.4) 23.41 24.61 23.41 23.41 26.41 23.41 24.61 H.41 23.41 26.41 

____ I.Q.t11u..IU_.___ _ __ 2..5....2J. ___ .. 2.~~ !!_L __ ._2.5....2.L_. ___ .2.l ... !U . _ _.2 o. .. It 1 __ ._ .. ___ 2~ .. 2J _ ._. ___ ._l1! ... !t_L--25 .2.J __ . ____ ~dL ___ ..21L.!L1 
«0,32.41 28.2' 29.41 28.21 23.41 26 ... ' 28.21 29.41 28.21 23.41 26.41 

___ ---'.lh.It.t.!. u __ ._._ .. _..1.L..B..L._ ._-.-l.Lll. ____ :H..Jil_ .... 21~H ... -".0.1 lO__ .ll ... ru.. __ .. __ ~.JH ____3.1s..8.J.. .. ___ .. ...2..Llt.L. ___ ~.!_ 
CO,64.41 35.42 36.62 35.41 23.41 "0'" 35.42 36.61 3~.41 23.4' 001" 

IN~ERf SIGN OF INSTRUCTION 

ISU.I.SI 6.00 6.00 1.20 6.00 6.00 7.20 
____ ._J.Ji!,h.8.l..aL. ________ ..1.1~!LL_ !2 ... QjL ____ JJ~_!!.L __ .. H .. lfJ ___ l!t .. ,,4 .. L. _.H-LU .... ___ 12~.Q(L_. __ ._IL..Illl. __ .. _ .. _JJ ..... ..!!.lL. __ .ihlf!L 

(SU,lo.8' 17.40 18.61 11.40 16.20 19.21 11.40 18.61 17.40 16.20 19.21 
18Ut32.8) 28.21 29.41 28.21 25.SI 2S.tH__ 21) .. 21 29~lfl 28.21 25.81 28.81 
caU.48.81 39.02 40.22 39.01 35.41 36.41 39.02 40.22 39.01 3~.41 38.4' 

_____ -.1.lill.t.~4 .. JlL __________ 2O'....!!2 _____ ~I ... _~ __ . __ ~!t.2 . ___ !!.~. Q.2___ _ . 2 4. 2~ _... . __ 20. .... !t.L ____ 2L.hL __ n_ • .5.o....Jl2 __ . . 45. 0 1 _ .. _-5!i~.b._ .. 
18.1,1t 4.21 4.20 5.40 4.62 4.22 5.40 

. ___ 1.!Wh.!L ___ . __ ._U .. .!!L ___ l2 .. .1!!l. ___ 1L.!!:.IL._ ... __ lJ,,4.0 ___ ._.LIt .. !!O. _H .. IH! __ U,,1I0. __ ._ .. _.tL.!ilL. ___ ...lL.Ji1t ___ . __ .JJl..J!CL __ 
fa,16.1' 16.80 18.00 Ib.80 Ib.20 19.21 16.80 16.01 Ib.80 16.20 19.21 
&8,32.11 28.21 29.!!1 28.21 25.81 26.!!.l- 28.21 29.41 26.2) 25.81 28.81 ________ _ 
18.48,11 39.02 40.22 39.01 35.41 38.41 39.02 40.22 39.01 35.41 3a.41 

_~_....4jJ..L~4.tl.L ________ ~ 0 .1t2 ____ ~ ... 1!1.___._~_42 ___ !l~ .. Itt _ ... __ 5.!! ... 1i9_ .. 5.0.~.~'!i 1,.11.2 ______ !i.O....!l2 __ Ji5'&'1__ $ ... 49 
(DU,4,41 23.41 23.41 23.41 23.41 23.41 23.4\ 

. __ . __ -.l..ID.!..t..a.J~ _____ ~!U.hl ______ . __ 25.6.L_. __ 1.!ti..6.L .. _._._. 4.l,,~.J ....... U .. !U.. _. _..2.!!. ... 1tL ._'2.~ .. _B.L __ . .2If*lI!L ___ ..2l....!fJ. __ 2b ... .!tL_._ .. __ 
(OU.16.4. 26.41 27.61 26.41 23.41 26.41 26.4121.61 26.41 23.41 26.41 
«OU,32,4) 30.01 31.21 30.01 23.41 26.41 _30.0131.21 30.01 23.41 2b.JU 
IDU,48.41 33.01 34.21 33.01 23.41 oOJo H.OI 34.;n 33.01 23.41 001 .. 

~----!'!.!!O'.l.!U.rJ!.4.t.!U _____ 36.61 __ ._1.L.jI_L ___ J.6.QLuH __ ..£~~.!!.! _____ .O!.!......_ _l~...k_L 31.81 36.62 23.41 .0 i* ______ .. _ 
(0,4,41 22.21 22.21 23.41 22.21 22.2! 23.41 

____ ._ .. _._tP L!h!H. ___ ___ _ . _~ ~ • .I! L . ~_l:h_Q..L ___ -~.h!t L__£ 3·.!tL_-2hlf-L____ 2 ~. 4 1 ....2.!h..6.L _____ ~ 2 h!! I 26.1f , 
Wtl6. 111 25.21 26.41 25.21 23.41 26.41 25.21 26.41 25.21 23.41 26.41 
(D.L12,IfJ _____ .2J! .. 2J29~!tJ2a.2J 23.41 26.41 28.21 29.41 26.21 23.41 26.41 
'O.48,~) 31.81 33.01 31.81 23.41 .. 01* 31.81 33.01 31.81 23.41 001* 
.!...!!.rJ!.!u!!.L _____ ....li ... Ji..L_H._A~ .. ~L ___ 35~ ____ i!_~ ... !!.l. ___ ..!.Q!~ _______ 35.41 36.61 35.4 I 23.41 ._--.!.!U.!....... ____ . ________ _ 



·~.Jl\!HRUCUQ~ ... LlRCIL ___ .. ___ EfiRW.MUUNG.. ..D.IRECLADURESS.lNG.. __ Uff'SE.L . .D __ _ ,LN5.IJWLllON ALl'ULL-.WmW. 1\UD&ES5.._. __ ... 

NO INDEXING INDEXING 

~xrERNl EXTERNL I-BOX INTERNL INrERNl EXrERNl 
QJ)f.BM'Hl _}vJLXQ'Y!L _ill'.f8.ANU_QPERM'iU.1HU<QYJL_.llf'ERAND 

ExrERNL I-BOX INTERNL INJERNl 
----.-----.~- --,----- we )(OVIL_ Ol'ERA.NDOf'£H.AND. Wfl X.O.IlR . 

C BU t 11 8) 1.8~ 7.~ 9.62 ..Ji~ ..1...2..L. 'i.'l2 
lBu.a.p) I 1.4 I 12.60 11.40 13.al 16.al 11.41 12.61 11.40 13.80 16.ao 

. __ ._._.1. !liLt.lb. • .ltL. 16..20 . H ... lfl_ .. ..16....20 ___ 18.0.1 .. 21.60 J 6 ... 2.0 JI.Y1 .. ]b.20 I tl.b I 2 1~6.0 
(BU.32.8) 25.81 27.0 I 25. al 28.21 3 1.2 I 25.81 27.0 I 25.81 28.21 31.21 

. ____ UlU~8..1H ___39 .... oL. _I!O .. lH .. .3.2 • .62. ___ Y 2..1)1. .45..Q1. . 39.02 4..0.81 H.02 4~Ol liSA 01 
{OU.64,8J 51.02 52.22 51.02 53.42. 56.42 51.02 52.22 5 1.02 53.42 56.1l2 
48.1.!1 7.43 0.02 2.32 l.H 0.l3 2.62 
«B. 8, II I 1.41 12.60 11.40 13.81 16.81 I 1.41 12.61 I 1.40 13.80 16.80 

.'_ .. '_ .Hh_lb. .. L1 H.20 . .Ll.1.! 1 .. _ 1.6 .. 20. _ 1.8 .. 60 2J ... 60 L6.20 1.1 .. 4L Ib.20 .IB.ld 21.60 
(0,32,1) 25.81 27.0 I 25.81 28.21 31.21 25.81 2. 7.0 I 25.81 28.21 31.21 

__ . ___ .il .• lf.fL.LL _. 3.9.6 I. ... __ 40 • ill_ . .3'1 ... 02 .. _ Y2.0 1 . 45.01 .. _.39.02 40.81 39.02 42.01 . _ .ltS.O! 
18.64,11 51.02 52.22 51.02 53.42 56.42 51.02 52.22 51.02 53.42 56.42 
WI,!. If.. 4l ~..nl 30.01 .H.OI _~ ________ ....1U. 0 I 33.01 ----._----
(DU.8,41 :S0.61 3 1.82 30.61 13.01 H.O I 30.61 .i 1.81 30.61 33.01 36.01 

_ HlU..J 0 •. ~ I 30.61 _ jl~82 30 •. .6. L 33 .• 01 36.QL ... 30 • .61 3L • .B I 30.61 31.0 I 36.01 
IOU.32,41 30.61 31.82 30.61 33.0 I 36.01 30.61 3 1.8 I 30.61 33.01 .i6.0 I 

.. { OU. 9£1.!!.l 30.61 31 .. 82 .30 •. .6.1 H.UI. _36 .. 01 . 3..0. • .61 3J .. .BJ 30.61 .33.01 .. .36.01 
(oU.64,41 35.41 36.61 35.41 37.81 40.81 35.42 16.61 35.41 37.81 40.81 

__ ..!.I4.!h.li.I. ___ . _..3.!1LiLL .. ]0.61 .n.ol ~O. 61 .. 30.01 n.ol -- --~---.------

10.6.41 30.61 31.81 30.61 B.O 1 36.01 30.61 31.1:J;'> 30.61 31.01 .i6.0 I 
.Jo.16 •. 41 10.6L 31..82 30 • .6 J 13 .. 0.L _. 36. • .0 I 30 • .61 31.81 30.0 I 33.0J. .36.01 
(0.32.41 iO.61 31.82 30.61 H.OI 36.01 30.61 3 1.81 30.61 3.1.01 36.01 

. __ Hl. It a. IjJ . 30 •. 6 ! ]J.82 30.6J .U.JH_ 36..01 30.61 31.8:..! 30.61 33.0 I. 36.01 
(0.64.4) 35.41 36.61 35.41 37.81 40.81 35.41 36.61 3'J. It I 37.81 40.81 
-_._-_ .. 

--------.---------~-----------.. ------ -
INVERT SIGN OF INSTRUCTION 

'SU,I.8' 1.84 7.22 9.62 8.03 T.2:..! '1.92 
.. JBU.Jlt8.1 11.41 12.60 11 .. 1!0 13..8.1 16.8J !J.41 12.61 11.40 U.8D Ill.HO 

IBU,16.8) 16.20 1T.41 16.20 18.61 21.60 16.20 11.41 16.20 18.61 21.60 
____ . ..JJill..t.12.1JiL __ . __ .. ~L_ . ....2.L&l 25. 81 .. ..211..2_1 __ 1.L2_1 _. __ .22..L8L_ . .2.1 ... Q.L __ n .. .BJ.--.2J:l . ...2.l.-..._..JJ ... 2.L_. 

IBU.lla,8) H.61 40.81 3'1.62 42.01 45.01 39.62 40.81 39.62 42.01 45.01 
II3U.64.8l 51.0252.22 ~!.Q~ 5l.42 56.42 51.02 52.22 51.02 53.'!.2. 5~h1t2 
18.1.1) 1.43 6.62 9.)2 7.1':> 6.73 '1.62 
n!ta.tll 1!.4! 12.60 IL.IjO 13.81 16.81 11.41 12.61 11.41 11.8.016.80 
IB.16t11 16.20 17.41 16.20 18.61 21.60 16.20 17.41 16.20 18.61 ;'>1.60 

___ J!h..;l~.LIL ._._ 22 .. ./j.L._ n .... !LL ___ 2 'J. 8.L __ 2.J! ... 1l ... ___ H .. l.L. ____ 2.:!. ~L __ ... 2I .. lU._ .. 2_5. 8 L __ ~ti.. 2L_.11 " 21. __ 
IB,48,II 39.62 40.81 39.62 42.01 45.01 19.61 40.81 3'1.62 42.01 45.01 
18.64.11 51.02 52.22 ~~02 53.42 56.42 51.Q2 52.22 51.02 53.42 56.42 
IOU.II,41 ~O.61 30~61 .B.OI .10.61 30.61 33.01 

.. IDLJ.e.41 30.61 31.ljI ~0.61 B.QI 36.01 jQ.61 31.61 30.61 33.01 36.01 
lDU,I6,41 10.61 31.82 30.61 33.01 36.01 .10.61 jl.HI .~0.61 .H.OI 36.01 

___ tR.LJ.L:12 t I, ) .!9.6J.._ .. _JJ .•. 82_-.-:.l9 ...... 61_._ .U&L_ .... .2.f! • .Q.L___ ... ·H!'.J>..I .. ___ ..IJ .... 1U. __ . J9. f!L. __ ~l •. !l.L __ ~iQ.Q.L 
IOU.48,bl 30.61 31.82 30.61 .13.01 36.01 30.61 31.82 30.61 3).01 36.01 
llJU!61, ,,, I 35.4;:> 36.61 35.41 37.81 40.BI 35.112 36.61 35.41 37.81 40.81 
(0,4. 11) jO.61 30.61 33.01 30.61 iO.61 33.01 
ll),il,lj) SO.61 31.I:JI .30.6! 33.01 36.01 10.61 31.82 30.61 3).01 
to,I6,IiI 30.61 31.82 30.61 31.01 36.0IW.61 31.81 30.61 33.01 
(0032,4) 30.61 31.82 30.61 33.01 36.01 SO.61 31.81 30.61 :35.01 

----'O;4iJ-;4 I 30 ~ 61' "-jT~ 82---ID:6I--33~OI· --36 .OT··-30 :6'· . '--Y':81--" '-30; 61 --33:0-1-
.!Dt64!1j1 35.41 36.61 35.41 .H.81 40.81 35.41 36.61 3':>.41 3(.81 

36.01 
36.01 
.16 •. QJ 
36.01 
40.81 

' .. -.-
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__ 'lFl_~ltiS JRUkll~.-C\l ____ _ f 08ltA 80 IN~_l1lRfCLA1lD.KESS_l~ ___ Qf£liL-D _____ lHSlRU.cJLQtLAIJUI I WORD ADOR E SS 

NO INDEXING 
----------;-:-:=-;-:::-;::--~----------------

INDEXING 

ACCUM. EXTERNl I-BOX IN TERNl I NTERNl ACC UM. EX TERNl I-BOX 
OPERAND 

INTERNl 
OPERAND 

INTERNl 
__________________ OPERAND __ ~JL~QVR OPERAND OPERM\HLJ!~.l(Q\"JL ___ OP£!!AND ___ ~B XOVI{ wa XOVR ____ _ 

(BUtl,S) 6.00 ______ H _____ _ 

IBU.a..a1 6.00 
___ J BU..ihaL ____ ~ 00 __ 

(BU.32,8t 6.00 
____ .JJllh~ _____ ~~_ 

&aU.64.81 6.00 
t 8« I, II 6.00 
(8.8. II 6.00 
(B.16.11 _______ ~!L_ 
18,32,11 6.00 

____ lIh_!LttLJ_L ________ ..hOJL ____________ _ 
Uh64.11 6.00 
COU.4.4t 22.14 
IDU.8.41 22.14 

__ tili! ... JQ.. __ '* L ____ 22_LL1L______ __________ _ 
(OU.32,41 22.14 

______.1 .ll!.LL411 .. i! } __________ 22~ lit ___ ___ _ 
(OU.64.4) 22.14 

. __ .-----1J2.L1uJ! I 22 • 14 
10.8.41 22.14 

____ iQ •. li...~J_ . 2~J.lf.. 
'0.32.4) 22.14 

. __ illtJt!h I!L __2.2.!L1.lt __ . __________ _ 
10,64,41 22014 

-------------------
iNVERT SIGN Of INSTRUCTION 

(SU,ItSI 6.00 
. _ .. _.!!HL. .. !l .• .B.L _ . _.ll. .. .!HL ___ .. ___ ... 

(SU.16.8) 6.00 
(BU.32.8) __ ~ 
18U,48.81 6.00 

. _~\L •.. b.h8L ... ___ 6~ 0.0 
16.1,11 6.00 

_____ Uhfu.l.L __ Q...Jl0.. 
lB. 16. II 6.00 

6.00 
6.00 

___ Q.~ 00 ____ _ 
6.00 

_______ 6.00 
6.00 
6.00 
6.00 

-------~----------
6.00 

------~-----
6.00 

22.14 
22.14 

___ 22.....lL _ 
22.14 

__ ---22......11L 
22.14 
22.14 
22.14 

__ 2Z~.l!L 
22.14 

__ 22. .. H_ 
22.14 

6.00 
6 ... !UL 
6.00 
6.00 
6.00 

. .....6. .. lliL 
6.00 

__ 6.!ill _ 
6.00 

THE CV INSTRUCTION 

The result of a decimal to binary CV 
operation is placed in the accumulator at 
an offset of 68. For subsequent execution 
of identical CV instructions the operand 
appears to be a very large number. The 
CV operation times are strongly data 
dependent, and the above fact explains 
the rather long (22.14 jls) time. 

Under normal conditions decimal 
to binary convert operations are expected 
to be faster than binary to decimal op­
erations. 

(B.32.11 6.00 ____ --------"-0 ..... 0"'0"-__ _ ___ , _______ _ 
{B.48,11 6.00 
.HI . .I.!.LIi .• JL . ___ 6 ... .00 
lOU.4.41 22.14 
lUU ... !iI_ItL_ _ _ 22. .. llf__. 
lDU.16.41 22.14 
lOU. 32. 4 I ___ ~Lt-t!L ------------------------
lOU.48.41 22.14 

_ ___ ULllt9 ~ .. ltl__22.J1t 
(0,4.41 22.14 

J. !JJ.8J_It .. _L._ ... n ... llf __ 
10.16.41 22.14 

____ ~1~0~,~3~ ________ £2£2~.~1~4~ ____________________ _ 
W,48,41 22.14 

~ __ . __ j!l.eQ.!h~J ____ _ ...22 -,,-!.It_ . __ 

6.00 
. __ . __ 6.JlIL _ 

22 .14 
22. ___ 14_ 
22.14 

_ 22. 14 ________________ _ 
22.14 

." ~2_~ .. ! ~ ___ _ 
22.14 
2.2.... !Ii 
22.14 
22 .14 
22.14 

__ ll .. JIt_ . 



. YfLINSTRUCUON Dell fORwARDING DIReCT ADDRESsiNG Off-Sf T 0 INSIRUCIION AI fULL WORD ADDRESS 

NO INDEXING 

ACCUM. fXTlRNl I-BOX INTERNl INTERNl 
QPEKAN~ hB KOV~ OPERAND QPERAND W8 XOYR 

.~!LU..t.l.1..(!L ... ~..... . .. J.I ..•. IlIL ..... _...... ... ~ .. ~_~ .•. ___ .. ~ ....... . 
!BU.S.H} 0.00 

. LB.U.16tfU 6.00 
IIlU. 32.81 0 • 00 
!llU.1f6dH 6.00 
18U.64,H} 6.00 

..... 11!d ... .lL .. _ .... _ ..... ...6 ... .0.0 .~... _____ ._ ..... _ ... __ .... 
(8,8, II 6.00 

.. 1 !hl l,d I Ii .00 
( 8.32. I ) 6. 00 
tI!t4tl.l) 6.00 
( B, 64. I I 6.00 

..... ..l.OU.t.!Lt'iL ......... _~ ... !L.I±Q ... _______ ._ .. __ .. __ 
iOU,8.41 5.40 
fIl!h!611f! !:!.4D 
IOU,32,41 5.40 
lUthi, B, If J 5.40. 
lOU,64,41 5.40 

._ .. _.Uh!!.J .. '!L. __ . __ ..... .5.~.1!.Q_ .. _ .. _. ____ . __ .~._. ___ .. _. 
10,8,41 5.40 
(Ool6.1f) ~.4() 
,0,32.41 5.40 
(D.4~.4J .5.40 
to,61f,41 5.40 

INVERr SIGN OF INSffWClION 

'BU. I. B I 
(BU,B.8! 
1 au. 16 ,tll 

.~._tBU 1.1.2.1.8.L __ ..... _. 
OW,48,8) 

. I !31,J.1>.4. 1:l1 
(B,ltll 
(Il.H. n 
IB.1601) 

.. _. __ !J).lJ2.LLL. 
(B.4t!. II 
16.1>4.IL 
'OU.4.41 

.( QI,J • .B ,4! 

6.00 
6.00 
6.00 

. . 1l .• QQ ......... _ .. _. __ ~._ . _ ....... ~."_ . 
6.00 
6.00 
6.00 
9.0Q 
6.00 
6.00 

··6:00···-···-···~··~··- .. --
Ii 0.00 
5.40 
5.liQ 

• DU, 16. III 5.40 
__ iQ!!.I"L'!L_..~ ... '! Q._.. ... _.~._._ 

(OU.48.41 ~.40 

. HN,64 ,It!. 5~4() 
10.4,41 5.40 
!Q~~.'!) 5.ltQ 
10. 16.4 I 5.40 
(0,32,41 5.40 

INDEXING 

ACCUM. EXTERNL I-BOX INTEHNl INfERNl 
OPfRAND WB XOVk OPERAND UPERAND wll XOV&. 

n.Dl1 
6.0U 
6.00 
6.00 
6.00 
6.00 

. . .6...JlO 
6.00 
6.00 
6.00 
6.00 
6.00 

.2_.4Q 
5.40 
5.40 
5.40 
5.40 
').40 

. ..2 .Jf.o._... 
5.40 
5.1j0 
5.40 
5.40 
5.40 

6.00 
6.00 
6.00 
6 ... 1HL ..... 
6.00 
6.00 
6.00 
6.00 
6.00 
.6~.QQ 
6.00 
6.00 
'>.40 
~.40 
5.40 

..5 ... 1ill .. _. 
5.40 
5.40 
5.40 
5.40 
5.110 
5.40 

·--1o;4·6;~) ··-······-;;-:40·-·····-----· ~ ... -.... - ... ".~ - - ---~--- -.---"- -.. --,--~----. 

![),64,4) 5.40 
'}.40 
5.40 
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.-.Y.fl HS.I~-'1C1.lOli. __ L!l1ilL __ . ___ ..... f OaHABO I fiG .. ___ J1l.R.f.C r ADORE S SING ._Dff.sEL_-'L-_llillRUCT I ON AT EUi LrillRILAIlQfif S~ 

NO INDEXING 

EXTERNl EXTERNl I-BOX 
____ .. __ . ___ OPERANO WB XOVR OPERAND 

I NTfRNl ltHERNl 
OPER~ND we XOVR 

EXTERNl 
OPERAND 

INDEXING 

EXJERNl I-BOX INTERNl INTERNl 
WB XOVR OPERAND OPERAND W8 XOVR 

18U.6.11 8.40 9.6~ 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 
(BU,8,2) 6.00 7.20 6.00 ·7.20 10.21 6.00 7.20 6.00 1.20 10.22 

_. ___ '8ULJ!dJ.._. ____ 5.~ __ ~ 5.40 6.60. __ ~Q.L.. __ ~~_ 6.60 __ .. 5.40 6.60 9.62 
(BU.8,41 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 

_._.jJi!LtJh2L .. _._ ... ___ ~. 6.00 4.8Q.... __ .~!l .. ___ ._.!h.02.._. __ . __ ~~ 6.0 I 4.80 6.00 9.03. .. _ ..... . 
IBU,8,6. 4.80 6.00 4.80 6.00 9.02 4.62 6.01 4.80 6.00 9.03 
IBU.8.7I 4.60 6.00 4.80 6.QO 9.02 4.82 6.01 4.60 6.00 9.03 
'BU.tJ,8) 4.21 5.41 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43 

___ .!.IDl .. JO.L.lL __ .. 13.20 ... _._..l!i .. !LL_.---.l.b20 14.4!L .. iL..!uL _____ U.J!L __ ._14.41 ..l..h2.L-1I .... 0 11.ll1L.... ___ ._. 
,OU,16.21 8.40 9.60 8."0 9.60 12.60 8.40 9.60 8.40 9.60 12.60 

_.JJil!a..IJu.lL __ ._--.l.dO..._ .... _.~40 1. aD --.!i~!l!l .. __ ._.JJ ... 1!O.._ .. ______ .L.2lL.._·_~ __ .-:.L2.!L. _ ___.J1 . .JiJL.. I I • 40 . __ .. _ .. _ .. 
COU,16,41 6.00 1.20 6.00 1.20 10.21· 6.00 1.20 6.00 1.20 10.21 
IBU,16.51 6.00 7.20 6.00 7.20 10.21 6.00 1.20 6.00 1.20 10.22 
cou,16,61 5.40 6.60 5."0 6.60 9.61 5.40 6.60 5.40 6.60 9.62 

_ .-!BuLlb..tLL _____ ~!L _ 6. 60 . __ ~.!Ul_. ___ Q.,,1tl!_.!!.6L __ ._.h.IHL ____ ~!L ____ n..5...~ 6.60 ...2.....b2._. ________ .. 
IBU,16,8t 4.80 6.00 a.. 80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 

__ 1 BUJa.il. .. ______ ._1..i..2!L._ .... la.. 41_ 13.2«L-_i't.J!O.. . __ .1.h!ilL _____ .. 13.20 ___ ._JJj~Jj!L__ 1l.20 n 14.40 1T.a.0 
(8U.32,2' 13.20 14.41 13.20 1a..40 '7.40 13.20 14.41 '3.20 14.40 11.40 
18U.32,31 10.20 11.40 10.20 11.40 14.40 10.20 11.41 10.20 11.40 14.40 
(8U,32.4) 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 

.. _i BU t~ .0 __ •• ~.ru! ... _u . _._~ 00 _. _~ __ LdlQ.... _____ 2..tlU! .u_J.2.,JU_. __ .... __ .. _hBO __ .. _.u_-'l .. ~JHL __ ... __ ...L . .JUl_._. 9 .00 12.0 I. 
(8U.32,6' 1.20 8.40 1.20 B.a.O 11.41 7.20 8.40 1.20 8.40 11.40 

_._.J.~YL}'hl.L .. _ 6.60 .. _ ...1 .. JW_._. ___ ~ __ u .~ __ 1.1BO u_lq~80_n ___ fl ... 1lO .. ___ La.o ___ ....6 ... .ttiL_.... 7. 80 .~---1O. .• _8J ____ . __ 
ISU,32,81 6.00 7.20 6.00 1.20 10.21 6.00 1.20 6.00 7.20 10.22 
IBU,48,31 13.20 14.41 13.20 11t.40 ~40 13.20 14.40 13.20 14.41 11.40 
18U,46.41 10.80 12.01 10.80 12.00 15.01 10.80 12.01 10.80 12.00 15.00 

._U!!tlUlt2l.~ .. _-'1.~t!D .. _____ .J 0 ... 80 ___ . __ ...2.....20_ _ _1Q !.DD . .! l~!l!t.. _ .. -'1.,,60 .. __ JO .• Jl!L .. _ ... __ 9_L~jL_ .... _~.8jL~~.lUL _ . . .... ..... _ 
'8U.48.61 8.40 9.60 8.40 9.60 12.60 6.40 9.60 8.40 9.60 12.60 

__ U!U.'!Jh.lL_ ._~lJ!.ruL.LJlg_.__-L.ML__ 9 .OD J2.~!l!L ___ .....L.!lQ._. ___ 2_ •. D.!L _ .. _LjHL_._~iL....._~...l2..&l __ ._ 
'BU.46.81 1.20 6.40 7.20 8.40 11.41 7.20 6.40 1.20 8.40 11.40 
18U.6...... 13.20 11f.4.1 __ 13..20 111.40 H.1I0 U.20 11f.41 13.20 14.',.0. U .40 
(aU.64.5, II.ltl 12.60 11.40 12.60 15.61 11.41 12.60 Il.ltO 12.60 15.61 

p __ ~4.LU __ 1.0..20 _ .. _ .. __ lh!t.O __ ._._~ ___ H.ItL __ llt.~_ ..... _ .. __ ) o.z.o..._ ... __ ll~.liJ __ . ___ J!l...2JL__ lI.40 14 .1j0 
'BU,64,11 9.60 10.60 9.60 10.60 13.80 9.60 10.80 9.60 10.80 13.80 

.. _~_llJl~~L ____ ._ .. !:!..40 ___ ~h60 ____ ~ .. _ ... __ 'l,,~D_ !2.60 __ . __ .Jh!iQ .. _. ___ .'l ... 60_ .. __ . _ JJ .. 40_~ ___ .. ...'l.~.Il~ .. _~~ ___ .. 

..... __ ._-------- ----._------ ~------ .---.~---.------.-



~~SlRUCIION CMOIOI FORWARnINr.· DIRECT ADDRESSING OEESEt 0 -----1NSTRIJCTIOIli-ll Filii WORO-AODRE.S.S.- ___ . __ _ 

NO [NDEX INC INDEXING 

EXIERNl EXTERNl I-BOX INTfRNl INTERNL EXJERNlEXTERNL I-BOX INJERNl INTERNl 
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB~ OPERAND OPERAND wB XaVR 

lBU.8,11 9.60 18.66 11j.51 10.80 11.ljl 9.61 18.68 15.11 10.81 18.01 
tBU,8.21 1.22 16.26 12.09 8.42 15.06 1.22 16.21 12.69 8.43 15.66 

__ --CI~B~U,8t31 6.62 15.'65 11.48 1.83 11j.46 1.80 15.61 12.09 1.83 15.06 
(BU.8,4) 1.20 15.05 10.88 1.23 13.86 1.22 15.06 11.48 1.83 14.1j6 
(BU,8,51 1.20 15.05 10.88. 1.2~i.h8.!L-._. 1.22 15.06 11.48 1.83 14.46 ----------
IBU,8,61 1.20 15.05 10.B8 7.23 13.86 1.22 15.06 11.48 1.83 14.46 
(BU&.tLL__1.20 _ t~.05 f(l.88_ .1.23 13.86 1.22 15.06 11.48 1.83' 14.46 
tBU,8,8) 6.62 14.45 10.21 7.23 13.26 7.81 14.46 10.88 1.83 13.86 
IBU, 16. II 14.40 2~ 19.31j 15.~1 22.29 14.41 23.2.(L. 19.94 15.61 22.89 
(8U.16,2) 9.60 18.66 14.51 10.80 17.48 9.61 18.68 15.11 10.81 18.01 
(BU.16.3) 8.41 11.46 13.29 9 .• 61 16.2J __ . ___ j~_..1.l...~ 13.90 9.62 16.81 
.8U,16,4) 7.22 16.26 12.09 8.42 15.06 7.22 16.27 12.69 8.43 15.66 
IBU.16.51 1.22 16.26 12.09 8.1j2 15.06 7.22 16.21 12.69 8.43 15.66 
(BU.'6,61 6.62 15.66 11.48 1.83 11j.46 1.80 15.61 12.09 1.83 15.06 
IBU.16,7I___ 6.62 15.66 ~JL 1.83 14.46 ______ 1.80 15.61. 12.M 1.83 15.06 
(8U,16,81 7.20 15.05 10.88 1.23 13.1"6 1.22 15.06 1t.48 1.83 14.46 

_---1(....,811.32.11 24.01. 13.11 29.01 25. .. 2..L._---.3.Lq ___ 24.0J B.14 29.61 25.21 32.53 ______ . ________ _ 
(8U.32,21 14.40 23.48 19.34 15.61 22.~9 11j.40 23.50 19.94 15.61 22.89 
(8U.32.31---.l.l...Jill ___ ._20_.~.I.__ 16.32 12.60 19.28 11.40 20.49 16.92 12.60 19.88 
(8U032,41 9.60 18.61 14.50 10.80 tl.41 9.61 18.68 15.11 10.81 18.01 
( BU .,32. 5 L ___ ·_'h0.l _____ 1.H~-1.h..2!L __ lO'41 16.81. __ ~__ 18.01 --.l!u.5..L __ -10 ... 22 ll.rlL ___ . . ______________ _ 
18U,32,6) 8.41 17.46 13.29 9.61 16.21 8.42 1/.41 13.90 9.62 16.81 

___ I !l!!..t...i2.t.1.l. ___ . ___ .LJl..2._._ 16.86 12.69 9.02 . __ .15.6 7 _____ . ___ l~2. ___ ..lJu.~_.....ll...1!L_. __ .2..&.l __ .~ __________ ._ 
(BU,32,8' 1.22 16.26 12.09 8.42 15.06 1.22 16.21 12.69 8.1j3 15.66 
IBU.1j8.31 14.40 23."~_J9~_34_. 15.61 22.29 14.4.CL __ . 23 ... 511 n .,,19.94 )!).61 22.89 
'BU,48.4) 12.00 21.08 16.92 13.20 19.88 12.01 21.08 11.52 13.20 20.49 

__ ---'C'-"B""UL !Uh.5l. . ___ 1..0 .. ,,-~_. ___ lLllL _._-----.l5.JL __ ....l2.....O.L_._~1l. ____ HI_JO _____ 1.2~.8..fi ____ l.bLU ____ ..u....0l._......J.2.~_ ... ___ . ___ ..... _ ... _____ . ___ .. 
'8U,48,61 9.60 18.66 11j.51 10.80 U.41 9.61 18.68 15.11 10.81 18.07 

__ ....!..!l!L..!i.!hl1 __ 2 ... .0 __ 1 __ ._~Oh. ___ lh.2.!L ___ l!l ... .2J. ____ 1Q.....81 ____ ..... .2..,J)_L ._...lIi ... !LL ___ .l.1u5.Q_..J..0...22...:.... _-1I ... .!l1. _____ _ . ___ .. __ . _____ . ___ _ 
IBU,48,8t 8.41 11.46 13.30 9.61 16.21 -8.42 17.41 13.90 9.62 16.81 
IBU.64.1j. 14.40 23.48 19.34 15~1U. ___ ----.22 .. 29 .14.4123.50 19.94 15.61 22.89 
CBU,64.5. 12.60 21.67 11.53 13.80 20.49 12.60 21.69 18.13 1l.80 21.08 

_____ ( BU ,1!~ t..H._ . ___ JJ.._1tlL .. __ 2'O"""'4.L ___ ..J.11~3L. __ ._L2...._6JL ____ .1.9.,,-21i 1I....!10 ______ 2.1l ...... 2.. __ .... _li .• .22... __ . .12..60 ___ -'_2._~IL ____ ._ n ___ _ 

(BU.64,1I 10.80 19.81 15.72 12.01 18.68 10.80 19.88 16.32 12.00 19.28 
__ ....!lll!t.~~1 8 1_. ____ !l_.ML._ _ 18. 6 L ____ llj. 5 1 ___ J O. 8 Q _ .... ___ U ... 1li. .. ... _. __ .9. .. _6L_ _ _H! ~tl__ _ 15...11 __ Hl...Jl.l. ____ l.8.0'1'.. __ 

---_._._--------. ----_.- - - - --------
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.lIfL·INSTRUCUON !.:H'III FORWARDING DIRECT ADDRESS~ __ .oEES.E.L_JL __ -1...tiSTRUCTlON AI fUll WORD ADDRESS 

NO INDEXING INDEXING 

EXlERNL EXlERNl 1-80)(' INfERNl INJERNL EXTfRNl fXTfRNl f~BOX INTERNl INTERNl 
OPERAND 1018 XOVR OPERAND OPERAND 1018 XOVR OPERAND we XOVR OPERAND OPERAND lola XO~R 

leU.8.1) 7.20 8.40 1.20 8.40 11.41 1.20 8.40 1.20 8.40 11.40 
lBU.8t-21 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 
(8U,8.3. 4.21 5.41 4.20 5.40 8.~2 4.82 .5.42 4.2,--- ~.40 8.43 
C8U.8.41 4.2J 4.82 3.61 4.8t 7.83 4.82 4.82 4.22 4.82 7.83 
IBU,8,51 1t.21 4.82 3.61 4.81 7.83 4 •. 82 4.82 4.22 4.82 7.83 
IBU.8.6) . 4.21 4.82 3.-61 4.81 7.83 4.82 4.62 4.22 4.82 7.83 
(8U.8.71 !! .. 21 4 .. &2' 3.61 4.81 1.83 4.82 !t.82 4.22 4.82 1.83 
C8U,8.8) 4.21 4.82 3.61 4.22 7.23 4.82 1t.82 4.22 4.82 7.83 
CBU.16. U 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12.01 13.20 16.20 
(8U.16.2. 1.20 8.40 1.20 8.40 11.41 7.20 8.40 7.20 8.40 :11.40' 
48U,16.31 6.00 1.20 6.00 1.20 10.21 6.00 1.20 6.00 1.20 10.221 
cau. ,6,41 4.80 6.01 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 
'8U. '6.5' 1f.80 6,.!HL. _It. 81L_6.00 9,,02 It.S2 6.~OL 4 .. 80..._ 6 .. 00. _~....L03. 
.8U,16,6' 4.21 5.111 4.20 5.40 8.112 4.82 5.42 4.22 5.40 8.43 
I8U.16.78 __ ._JL.ll 5.41 4.20 5.40. 8.112 ___ ..JL.J12.. 5.42 4.22 5.40 8.43 
(8U.16.81 4.2' 4.82 3.61 4.81 1.83 4.82 4.82 4.22 4.82 7.83 
&8U032. I) 12.01 13.20 t2.tiil ___ 13.20· 16 •. 20n.J~ 13.20 12.0 I 13.20 16.2Q 
tsU.32,2) 12.01 13.20 12.01 13.20 16.20 12.01 1l.20 12.01 1l.20 16.20 
C8U.32.31 9.00 10..20 9.00. 10.20 13.20 9.00 10.20 9.00 10.20 13.20 
18U.32.41 7.20 8.40 7.20 8.110 11.41 7.20 8.40 1.20 8.40 11.40 

___ --'-B.!U32.5J ._--.6.~ ___ .J.&O. 6.60 ~_ .. _.l.O...JlO._ .. _. __ .----.L.bO.. __ .... 1.80 6.60 J.JO.... 10.81 -_._----_ .. _- _. -------.--
CBU.32,61 6.00 1.20 6.00 1.20 10.2' 6.00 1.20 6.00 1.20 10.22 

__ --1..IlY. ... 32. It ___ .h!tQ_. 6.60 ---k'Ut_ 6 9 6 O._~dL _____ L.!ill ____ ---1I~_ . ..5......Il!L. 6.60 9.62 
'8U,32,81 4.80 6.00 4.80 6000 9.02 4.82 6.01 4.80 6.00 9.03 
IBU, 48. 3JJ2 .. IH_ \.1 ... 2.0 __ . __ 12 ... 0._1 ___ n,,2-'L __ ..lh. .... 2-'L..l~L ... J .L2O..__ 12.0 i 13.20 16.20 
CBU.48.41 9.60 10.80 9.60 10.80 13.80 9.60 10.80 9.60 10.80 13.80 

. ___ C8U.48~ ___ 8.40_--.L.h..!l __ ._. 8.40 9.60 ____ I.1....ML___ 8.40 .. __ -LML __ ._~ 9.60 12 • .6.(L ______ _ 
'8U,48,61 7.20 8.40 1.20 8.40 11.4' 7.20 8.40 1.20 8.40 11.40 
&8U.46,11 L.Q!L ___ 1.80 ·n.~.60 .L..ruL __ .n~__ .... 6.60. ____ hJl!L ____ ~_ 1.80 10.81 
nU.48,8t 6.00 7.20 6.00 7.20 fO.21 6.00 1.20 6.00 7.20 10.22 
C 8U. 64. 4 t 12.0 I I L20_ 12 .. 0 L. __ 1l .. 20 .... 16 .. 2012 .. 01 13 .. 20 12.0 I 1}.20 16 .. 20. 
(8U.64.S. 10.20 11.40 10.20 11.40 14.40 10.20 11.41 10.20 '1.40 14.40 
CBU.64.bt 9.00 _~ 9.00 _n_IO.~ __ ~._ ._9.00 ____ 10.20 _....2......rul 10.20 1l.~0 
18U.64.1. 8.40 9860 8.40 9.60 12.60 8.40 9,60 8.40 9.60 12.60 
I BU. 64.8 t 1.20 8.40 . 1.20 8.40J '.11t L_ .. __ . .1..44t__ 8.40 _---L.2.0._n 8.40 ..l..L..M. 

- -- -- --- _._.-------- ---------_._-------_ ... 

------------_ .. __ .. _-- -_._-- - - ------ -----_._-



UMJNG f!;$.I 

c211004-:O .. TiToo4.il4 ·00--2707"'-7.0 1-02 271004.22 00 271004.00 80 
Cnl.QQt,·Q 27JQQJ .. QI;?Q ~7JIQldC,)QQ 

000000.00 00 COU1211.0 717711.60 00 
_ COOlJ.!Q!!!'. OOOOOO_~}.1Q 

C006060.0 OOOOOO.jO 00 
.J:~QQ(J~Q.1j .QQLJ~Q~il:Q QQ 

-----_._------_ ... _ .. _ .......... _--_ .. _.-

C00/140.4 007001.04 00 
_t;,Q!H!U •. ~.QOQ!HH)!! 1. UP 

CO 1122'1.0 040100.20 10 
_~QL!..£Q.!.!L 0011 jOe 5.Q.J!Q 

COO[145.4 000010.30 HO 
~Q.oL!.H~Q JliillOlfQ~! () lQ 
(007150.0 000040.12 fO 
..k!H!.ll..l1~~ .QQQQ20.QIlQlL 
(001215.0 001750.00 00 

040354.12 07 

COOLli!.6._ •. If __ .JL5~j!.LEQ...._. ____ ... _ . 
(007211.0 777111.60 80 

.!;!Hi! 215.0 .!lOQ! 411. Oil QQ 
C001217.4 000240.00 00 
J;QQQtJ~~.I! Q02QQ,!.Q I !Q. 
POOllI7.0 144000.31 04 011221.33 42 

.• ----... 

_ 1'00L106...Q. ... .1!!4000 •. lL.!1I± __ QJ1221. 33 . ..!!L __________ . 
POOllll.4 011225.00 80 007205.02 AO 000001.31 00 

. .fQQLU2.If QOtJO.'!O. H 01 QQQQQ~.H}.o 
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________ 116'* 
__ uIM"'MBllAIE_AODRESSING _____ llEEliL_J.! INSIRUCTION AI fUll WORD ADOR~~ VfL -INS '(lue II ON m_tL ___________ _ 

NO INDEXING INDEXING ------

--------------'MMEO:--f"x-TERNl ---r:;.-80X INTE-RNl---iNJiRNC-----lMMfO-~--fx-jERNl--- I-BOX INHRNl INTERNl 
_______________ ~f;RAN!L_li.!! XOVR OPERAND OPERAND _JHLXOVR __ OPERAND WS XOVR OPERAND OPERANP W6 XOVR 

C8U,I,81 4.20 4.20 
18U,6.8) 4.36 4.36 
(6U.16,8. 4.96 ~ 

(6U,32.81 6.16 6.16 
(8U.4e.81 1.36 __ ~1~.~J~6-------------------~------
(6U,61t,8' 8.56 8.56 
« 8. I • It ... 'W 4 • 20 
(6,8, II 4.'16 4.Y6 
~II 5.56 5.56 
(6.32.1I 6.76 6.76 

-----_._-------

---"------ - _. -~ .... - .-----

___ Ult_ 48, II 1. 96 ~l~. ~96,,-____ _ ------_._._-_._------------.---_._- . 
18,61t, U 9.16 9.1_6 
(DU. 4 .41 ... 41 _ _________________ __ _ ______ _ _ ___________________ _4.47 
«OU, 8,4' 5.09 5.09 

_._ 'OU .. ~__ 6.30 ______ 6.30 _____ . ______ . ________ . __ _ 
fOU,32,4, 8.10 8.10 

_____ Hllu.!tllt.!tL. _____ JJ..JIl___ _________ . ___ ~ 
(OU,6' .. 4) 13.50 13.50 
10.4.4, 4.20 4.20 
iD,8,lIl 5.01 5.07 

__ . __ 10. 16,4) 6. 30 ___ ~.1.!L ____________________ _ 
(Od2,4' 8.10 8.10 

______ --«0.48.4 t _______ J1L~ _.LL._UL ______________ __ 
10.64.41 13.50 13.50 

INVERT SIGN Of INSTRucrlON 

C6U, ,.8, 4.20 4.2q 
____ J.~.ljlL__________ 4. 36 ___ WtL _______________________________ _ 

(6U,16,8. 4.26 4.96 
C8U.32.81 6.16 6 .. 16 
(SU,48,61 1.36 1.36 

______ ll~4!u.!!.L______ 8.56 .. 8.56 ______________________________ ----
ClI, I • .. .. • 20 4 • 20 

_.JJl.tfu.J1. ________ ----h 96 _____ . _________ !lJ1l ____________________ _ 
Uh 16,11 5.56 5.56' 
(8.32,1) 6.16 6.16 
C8.48, II , 1.96 1.96 
ca, 6!bl.1.__ _ 9.11 _______________________ ~ ___ ~ ________________________ -' _________ _ 
'OU,4,4. 4.41 4.41 

__ I Dy.lh'tl______ 5.09 ______ -----------------hIl2..-----------
40U, 16,4' 6.30 6.30 
'DU,J2,4, B.I0 8.10 
'OU,48,4. 11.10 11.10 

____ .!QY,4~rlL---_n~_____ _~ ____________ ._ ~_~~ ___ . _________ _ 
10.4.lIl 4.20 4.20 

_____ {Jl,g.ltL______ 5.07 __ 5.0r _____ _ 
40.16.4. 6.30 6.30 

___ H!_dl.tli..____ 8.10 8.10 
IU,tiil,l!) 11.10 lI.to 

___ lP.,Q~,i!.L _____ ~ _______________ U·50 ______ _ 



Vfl I N5 TRUtllONm!.MJi.L. ___________ _ I.MMEIH AIE._ . .AODR.E 551 N.G DEESET 0 . INS T IWCII ON A I .f.ULl .'.'.cPJJ .ADDRESS _____________ _ 

NO INDEXING INDEXING 

IM~ED. tXTERNl I-BOX lNTERNl INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL 
O!,ERA~Q __ W.~_ ~OVR OPERAND OPERAND WB XOVR ___ Q~f.~i\J\[I:l.w!}X.Q\lB_ QPfMNQ __ Ql:'fKAN.[L __ ~!l_)tQVR 

IBU,I.8) 11.20 4.20 
(BU,8.8) 4.36 11.36 

__ ..il.~.L ___ 3 •. 9.~ ___ .. _ .. __ _____________________ ___ q.2..6.. 
, BU 032, 8 1 6. 16 6. 16 
(BU,48._81 1. 36 _______ u ________ u __ .1.~_3.h 

IBU,64,81 8.56 8.56 
I B, I. I ) 11.20 4.20 
(B,8, tI 11.96 11.96 

__ liLl.Q....lL _____ .b~____ __ _ ...5. .. 5b 
'B,32, II 6.16 6.76 

__ .... ' ... B ...... '!.!l.t.-' __ I _ _____JJ._y.!L.-________ . _________ . _______________ . __ ___ _ _ .1 ___ 2_0... ___ ... 
(B,6I1,11 9.11 9.17 
(DU.4,41 4.41 4.117 
iOU.8,41 5.09 5.09 

__ 'Jlli.J..l~.L'iL ______ .6.JQ . ______________________________ ... _____________ . ___ ..b. • .3.!L. 
lOU.32.4J 8.10 8.10 

__ I~ . .!tJ_ .. ______ ._. __ LL • .tiL_ __________ . _________________ . __ ll~-'-O _ . __ 
lOU.64,1I1 13.50 13.50 
10,11,111 4.20 4.2Q· 
lO,B,41 5.01 5.01 

. __ .....1.1h.1Q..._Ili. ______ ._ .. _6."-J.O __________________________________________ ._._ ... .h ... 10._ 
(0,32.41 8.10 8.70 

____ 1_0._48.4 L _____ u __ ._l.hJ !!___________________________ ____ __ _____ _ _ __U .. l{L 
10,64.41 13.50 13.50 

INVER' SIGN OF INSTRUCTION 

(BU,I,81 11.20 4.20 
. ___ (BU !.8.L!}..l_. ______ .. _ .. ____ i! .•. 80____________________ _____q .. .8.Q 

CBU.16.8t 5.40 5.40 
(BU,32.8) 6.60 ~ 

IBU.IIB.8) 1.80 7.80 
__ .-!l!.IJ..t.M..tJU. ________ .... _____ ..!l.~JHL._._._._. _______ . _________ . __ ... ._ _ ._ .. _______ 9. .. Q!!' 

(a,l, II 11.20 4.20 
____ I !h.!!Lll.. ________ ~"_Iti!_________________ _ ._~.i!O 

, B, 1 6, 1 I 6.00 6.00 
(B,32, I) 7.20 ____________ 1...20 __ _ 
IB.48, II 8.40 B.IIO 

____ !Jh.Q!u1l___ _.9_ .. .Q.!!_____________________ ____ 9.(!Q 
IOU t 4,41. 11.80 11.80 

_----'-'I O"-'U"-",_.8.J.'i.L _______ ..h!ill___ 5.~g 
IOU. 16,,,) 6.60 6.60 
fDU,32, .. 1 9.00 9.00 
tDU.48,41 11.111 11."0 
tOU,611,41 13.80 13.80 

---"( 0 .4.""4i------ii~ 20- --- - 4 ~20 
f 0,8, 41 _________ ._ ._ ~~,!.9 
( 0, 1.6,4 I 6.60 
10,32,41 9.00 _______ _ 
10.48,41 11.41 

____ ! 0, 64 • !!_L._____ _. t.3.J!Q . 

~.~Q 
6.60 
9.00 

---'IT .40 ----

I~.BO 

----------------_. -
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166 

Vfl INSTRUCTION LI IMMEDIATE ADDRESSING OffSET 0 INSTRUCTION AI fULL WORD ADDR~ _____ _ 

NO INDEXING INDEXING 

IMMEO. EXTERNl I-BOX INTERNl INTERNl 
OPERAND W510VR OPERAND OPERANQ WB XOVR_ 

IMMEO. EXTERNL I-BOX INTERNl INTERNl 
OPERAND W5 XOVR OPERAND OPERAND wB XOVR ___________ _ 

« 5U. 1.81 4.20 4.20 
'BU,8,BI 4.20 4.20 
(BU,16,81 4.80 ________________ 4.60 
(BU,32,81 6.00 6.00 
(BU,48,81 7.20 __________ ..L7~ .... 20"'___ ________ -------------
IBU.64,81 8.40 8.40 
(B,I,U 4.20 __ 4.20 
, B , 8, 11 4. 80 " • 80 
'B. 16. II 5.40 _________~ 

(B,32.11 6.60 6.60 
(B.48. U 7.80 _______ ___ ____ _ ___ ~ _______________ ----:- ______ _ 
IB.64,1) 9.00 9.00 
(OU.li,4' 4.20 4.20 
, DU, 8,4 I " .80 4.80 
lOU. 16.4' __ ~.LQO..._____________________________ _ _ __kOD. 
COU.32.41 8.40 8.40 
I DU. "8. " , I 0 • 80 _________ ___ _ __ JD...Jl..IL. 
CDU,64,4' 13.20 13.20 
to.4.ltI 4 .20 _________ -"'4 ........ 2 ... 0 ________________ ~ __ ~ __ 
(0,8.41 4.80 4.80 
to.16.41 JuJLO__________________________ _____ _ _____ ~ ____ _ 
(0,32.41 8.40 6.40 

__ ...!.1h..!Uiill___ 10.80 ___ ___ _______ __ _ ___ Ht~_8jL __ 
CO, 64,4) 13.20 I h20 

INVERT SIGN Of INSTRUCTION 
-- _._-_._._-_ .. 

I 8U, I , 8. II .20 4.20 
IBU.8.81 _ ~ ___________________________ _ _!t~ ___ _ 
IBU,16,8) 4.60 
(BU,32.81 6.00 __ .--____ _ 

4.80 
6.00 

18U,48,81 7.20 
lBU.64,B' 8.40 _______________ _ 
(B, I, H 4.20 
le,8,II ~ 
lB.16.11 5.40 
(B.32.11 6.60 
(B.48.1) 7.80 
(B.b4. II __ --.9.~ _____ - _____________ _ 
(DU.4,41 4.20 
COU,8.4) ---.hruL _________ _ 
lOU,16.4' 6.00 
lOU.32,41 8.40 
(OU.48,4. 10.80 

___ ~~.41 13.20 ___________________ _ 
fD.4.4' 4.20 
10,8.41 4.80 
10,16,41 6.00 
(0.32.4' 8.40 
(0.48.41 10.80 
&0.64.41 ~ 

7.20 
____ ..Jld!L __ 

4.20 
4.BO 
5.40 
6.60 
7.80 

___ 9.00 _____________________ _ 
4.20_ 

_ 4.80 ____________ _ 
~--."-------------- -_._. 

.6.00 
8.40 

10.80 
13.20 

-----~ . - -- 4.20-

___ ~tillL 
6.00 
8.40 

10.80 
__ ~ ____ 1.h2.Q. 

--------------

---------------------------------
~--.. -.-----~ -_ .. -----.--~ ------- -------------------~. 



\If.L_J.N.~J1WtI10tt .... _.LWEL _ _1 MMEDI A IE _ ADDRESS I NG. OffSET 0 INSTRUCT lDN AT fULL WORD AOURESS 

NO INDEX ING INDEXI NG 
- _. - . - .. _. 

IM~EO. EXTERNl I-BOX INTERNl INTERNl IMMED. EXTERNl I-BOX INTERNl INIERNl 
QPE_~~NJLj'ia lWll!L .QP.f.RANLL _OPfMf\lQ .W6 XOYR OPERAND we XOYJ{ OPE.BAND .OI'EJ!ANCL Ita .. ltOIiR 

U!l!.t.l..llli _____ Ij. 20 ____________ .. _________ ... ________ JL..2.(L_ 

18U,8,81 4.20 4.20 
3oo .. l6 .. 8.L 4.80 It.au 
(6U,32,81 6.00 6.00 

__ ._1IH1I!l8.1_8L .. _. l.20 1.20 
tBU.64,S! 8.40 8.40 

__ ->.I ..... BLJ..->.I.w.L-- 4.20 .____________________ __ 4.20 
'B, 8. II 4.80 4.80 

______ LI:1.lb._1L_ .... __ .5 .. ~O .. _____ _ ___ _ __ 5 .. ~(l_. 
lB • .J2, II 6.60 6.60 

____ JJh.liBdJ ___ 10_80_ _____ __ _ _ 1.8!1 __ ._ 
16,64,11 9.00 9.00 
lO!!....!uJ!1 ____ --!L.c2.!L____ 4 .~ 
lOU,8,4) 4.80 4.80 

_.jllUdta!d _ .. 6 .• 00_ _____ __6 .• .00.. __ . 
IOU,32,41 8.40 8.40 
1l11h_!t8.lfL_____ _ lO.BO __ ..l.o .• .80 ___ _ 
lOU.64,41 13.20 13.20 

__ -,-I~DCI-' !blu ____ -h2!L._____ !I.20 
'0,8,41 4.80 4.80 

__ ._. ____ Ul.J6_o.!i I .6.00________________-.h.ilil_ 
10,32,41 8.40 8.40 

______ l.llt~.8.tlt 1.1 0.80__ _________ _______ . __ Ut._80. 
'9,64,41 13.20 13.20 

------------_._ .. -----.---- -------
INV~RT SIGN OF INSTRUCTION 

16U,',8) 4.20 
_ . __ !IlU..ilhtlL. __ ._!i.§'w 

I BU. 16,61 If. 80 
._---.l.~.aJlL ___ ----L.!HL __ . 

,aU,48,81 1.20 
__ __ '8U .. 9.'i.!H 6..40 

1 6. I. II 4.20 
_____ . ____ t!!dhJJ__ __!! ... f!O 

'B,16.0 5.40 
16,32.1) ____ 6.60_ 
(6,48.11 7.80 
t!!.tl! I!t!! __.2. QO. 
lOU,4.41 4.20 

._. __ ._lJ!MJ 1l1!!J _4~JH) 
COU, 16, It ) 6. 00 

..i!!!!t_lli!tL ______ 1h_~Q. 
(OU,48,4' 10.80 

. ________ t!J!h~~tItL_ ... I~~!:!Q 
'0.4.41 4.20 

________ lQl.!!-'~J _ _If;o §Q 
lo,Ib,41 6.00 

4.20 
__ .!h2.1L. 

4.80 
6.00 
1.20 
.8.~o._ 
4.20 
.4.~eo 
5.40 
6.60 
7.80 

.. '!._!HL 
4.20 
If.eo 
6.00 
8.40 

10.80 
_JJ_!~g 

4.20 
____________ I!;oJ~.Q ______ . 

6.00 
8.40 

-------------

____ ~'O,32.41 8.40 
'D.IIO-;4T------,0-:-80· -------------.0.80 -------- -----.-----

____ , DI~1f !!!._L.__ _. ___ U!?'Q -- -.-- _ .. _----- -_ .... __ .. _---------_._._--------_ .. ______ lhlQ _____ _ 
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_i !~8 . 

... Jlt:..Lil'iSTRUCUOLJ • .f.H. ______________ n ___ .. ilMfD LIHLAUI.lR...£~S.ING. .. __ -.OEf.sf.L_jL_ .1 NSf RueT ION_ALHIJ..LJillROAO[J!(f.S5n 

NO INDEXING I NDH' NG 
--~-------,------.----... __ ... _-- --- -- _._. - --------- .. -_. 

lMMED. EXTERNl I-BOX INTERNl INTERNl IMMEO. EXTERNl I-BOX INTERNl INTERNL 
_ Qi>...~!"NQ. __ ~f:\ xgYR .QPI'RII~Q_QPIB.ANQ _ W!L~OVR ___ QI)E:I!A@_~IL!Q.1l1L~PE~ANJl_OPlRANI;l_Joi!LXQ\{R 

, BU, 1,8 I ___ I 3.20 
CBU,8.8t 13.20 
'8U, J b, 81 ____ . n ___ .l.h2..!l ___ _ 
, 8U 032, 8 ) 1 3 • 20 

____________ 13.20 _ 
13.20 

._. _____ i~ .. 2.!L ___ ._. ___ ._ .... 
n.20 

(BU, 48. 8L._._. ____ Lh.lO ___ _ _ U_ •. 2.!l. _____ . ------_._-----, --.. -~-.--

18U,b4.8) -OI-
I 8, 1« " ___ __.J...h2.Q 
(8,8.11 13.20 

__ ----'-1L..l..tuiL _ _U..20 __ 
IB,32.11 13.20 

. ___ .il.t.It!h..ll _13..2Q _. 
IB.b4,1) "01-
IDU.4,1t. 19.81 
lOU.8.4) 19.81 

_~u...li.L~ t _.l'h"!lJ 
{OU , 12,4. 19.81 

_.!llli..-'tlh 'it __ _ __ . __ J2.. •. 1U. 
(DU,64.ltt 21t.bl 

"01" 
11.20 
13.20 

... U .. liL. _______________ _ 
13.20 
J_~.2Q ____________ _ 
"01" 

______________ . ______________ 1'--'9'-".'-"8u.1 ________ ~ __ _ 
19.81 

J.2 .... 8.L 
19.81. 

________ ________J<J. ... aL_._ 

,p, 4.41 . ______ .. -1.2....JlL ____ . ____________ . ___ _ 
24.bl 
19.81 

CO,8,41 19.81 
________ .1.Q.~_ _a. I.!.!. 

'P.12,1t. 19.81 
___ . .11h_!Ulill __ . _12~!l1 

IP.64.41 21t.bl 

INVERT SIGN Of INsrRUCTION 

(BU,I.8t 13.20 
____ JJH.!& .. JiLJ :to ~Q 

, BU. lb. 81 I 3.20 
IBU , 32.8. __ ..J.1.20_ 
IBU.48,8' 13.20 

_Hl!U2.'!tJlj __ • 0 _L" 
18.ltll n.20 
lJi.lh_1L_ _ U~ZQ _ 
lB.lbtll 13.20 
IB,32,11 lli20 
(8.1t8,11 13.20 

____ JJh~~t!L _ .. ,,:Q!I> 
'OU.4.ltl 19.8l 

_ COUtJtt.!t.L _J9 .. .!!1 
'PU,lb.4' 19.111 
(OUd:?,4' __ .. !'t'!....I!J. 
(OU,1t8 t ltl 19.111 

__ ~~~I.'!.L___ ;,!i!.§J 
CO.It,41 19.111 

_____ llh.fh!H _____ .. !? ill 
tD,lb.41 19.01 

____ .l.!h.llLli-______ J OJ ./j L_. _____ _ 
'0,48,41 19.81 
COt b4,1j, . _____ ~4.6 L 

19.81 
J .'!_ ... !lL. ___ __ _ 
19.81 

_19 .. 6_1. 
21t.bl 

13.20 
.... _J.1 .. 2.!L __ ._ _ __________________ _ 

11.20 
13.20 ----.---- -----.---------, 3.20 

__ "!H!.._ 
Il.;W 
! j .2.!L. ________ ._.___ ________________ _ 
13.20 
n.20 .----- -----·--·---------'3 .20 

_"OJ! 
19.81 
19 .6 t . ____ . __ _ .. 
19.81 

___________ .. _ _________ i'L. 81 ______ . _______ _ 
19.81 

. ~'! .... (l_L _______ _ _ 
19.81 

___ _____ __!'!~tH _____ _ 
19.81 

_ ______ ._. _____ . _____________ 1-=-9-=-.-=-B-:--1 __ _ 

19.81 
~'! .. ~L______ ________ _ 

.-.. ----.-~ .. -.- --,-----------



VEL INSTRUCTION lrRS! IMMEDIATE ADDRESSING OlfSFl 0 INSfRUCIIUI\ Al lULL \\(JIW 1\1)IJlilS~ 

lBU,ldl) 
{BU,e,8) 
IBU.I(,,8) 
IBU,32.B) 
IBU,48,8) 
{BU,64,HI 

_! ft.! 1,1 I. 
(Brll.!1 
IB,I6,II 
(B.·~2,11 

(B.4e, I) 
IB,64, II 
J QLJL4. ,II) 
IOU.8,41 
IOU,16,4) 
IOU,J2,41 
( 1)1). '.". I, 1 
IOU.64. 111 

.JI.h'!!lt). 
10.8,41 
(O! t 6,4 ) 
, O. 12,111 
(D,4B,I, ) 
(0,64,41 

NO INDEXING 

IM~ED. [XTERNL I-BOX INfERNl INltKNL 
OPtRAND we XCVR OPERAND OPERAND WR XCVR 

)3-20 
13.20 
13.20 
13.20 
13.20 
*01<> 
U.20 
13.;0'0 
13.20 
13.20 
13.20 
,,01* 
!'J.il L 
19.til 
19.81 
19.!:l1 
19.!:l1 
21,.61 
J'I..,.;2L 
19.81 
19. e I 
19. e 1 
19.el 
24.61 

INVERT SIGN or INSTRUCTION 

I BU, 1,8) I ~. ~U 
(llU,tl,81 13.20 
IBU,16,8) 1.3.20 
! !tLJd.f. t ill U.2.Q 
IBU,48,!l1 13.20 
18U,64,8} ,,01* 
( B, I , i ) I j. 20 
(B ,I), I) 1.1.20 
(e, 16.J 1 13.2U 
(fl,3?.) ) 1 ,1.,!0 
IB.40,1) 13.20 
(B,04,11 ,,01* 
(OU,II,4) 19.!l1 
( OU, 8 ,I, I 19.81 
( DU, 10,1.1 19.81 
(DLJ,~2,41 19.81 
'OU,48,41 19.81 
(OU,64,11) 24.61 
(0.4,111 19.81 
to,B,4) 19.81 
10,16.4) 19.81 
10,3<,,11) 19.81 

-T5; Ijil;4) . 19:81 
(0,64,4) 24.61 

I NDLX I N(; 

IMMED. fXIFI{i.L I-BOX INIFf{i\1 INTlI<,·,L 
OPERAND WB XCVR OPERAN[ UPLRANU ~A XCVK 

1 .s. 2U 
Li.20 
1.3.20 
I.L ,,0 
13.20 
*01« 
13.2Q 
U.20 
13.20 
13.20 
13.20 
"01" 
19./l1 
1'J.81 
19.8) 
19.tll 
19.BI 
24.61 
19. ill 
19.8) 
19.81 
19.81 
19.81 
24.61 

13.20 
1.5020 
13.20 
I ~.;;>O 
li.20 
*U 1* 
13.20 
I -S. 20 
I j .20 
Ij.20 
I j .;W 
"0 I'" 
19.81 
1 (} .81 
19.81 
19. HI 
19.81 
24.61 
19.81 
19. B I 
19.BI 
19.81 
1'1 .tll 
2',.61 
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170 

VfL INSTRUCTION KI IMMEDIATt; AQUIO ~~IN(, 01. <,t 1 U I N~l Rl)ClIUN AJ I UlL WORD A[)()H!. .... , 

NO 1 NOEX I NG --.------

IM~ED. EXfERNl I-BOX INTERNl INfERNl 
OPERAND WB XO\lR.O!l~."!'!P OPERAND WB XOVR 

I 6U, I ,8 I 3. I> I 
--·-·--·'BU-;-fj" •. 81 -----j:-bl 

IBU, lk,6!.. 3.1>. 
IBU.32.81 3.61 
I~U,48~aJ ~.8Q 
IBU,64,81 6.00 
(8.1,11 3.61 
16,8,11 4.;W 
!S.l(l,IL_ 3.61 
16,32,11 4.20 
.L6,~a,JI 5.40. 
IB.64.11 6.60 
(OU,4,41 3.61 _~_._ .. _. 
IOU,8,41 3.61 
t Ou ,16, 4 I .3.6.1 
IOU,32,41 4.20 
(DU~4a.41 6.60 
(OU,64.41 9.00 
10.4,41 3.1>1 ._----_._---_. __ .. - ---.--
'0,8.41 4.20 
H!t H!rIfJ 4.20 
(0.32,41 4.20 
LD •. 4a.41 6.60 
(0,64,41 9.00 

INVERT SIGN Of INSTRlJCTION 
._-

(aU, I ,81 .3. I> I 
_U~I,J t!h 8 ! .3 .4 I 
I BU, I I> , 8 I 3 • 6 I 
I BU • .3 2. 8.L. __ .. _ .. __ . ...J.~ 1!.L __ . _______________ . __________ ._ .... _____ ..... _ .. 
IBU.48,81 3.61 

.. _HHJ.61f.al 3.61 
IB, I, \I 3.61 

____ !.!h.8. U 4. 2Q 
'B, I 6, II 4.20 
I B, 32.Ll.l ___ .. ___ . __ 4.20 ___ . _. __ . _________________ . 
IB,48,11 4.20 
.!Jh64, II 4.20 
IOU,4,4) 3.61 

_._ ... 1.0Y I 6 t If ! .3 • t:. I 
I OU, t6, 4 • .3 • 6 I 

__ !.ill!.t..~lt..!!.l . }!..H__ __ . ______________________ .______ _ 
lOU,48,41 3.61 
!!2lJ r ~4 , 4 I :3 .6 I 
(0,4.41 4.20 

. __ .tQ f8! 4 ! 4.2 I) 
10.16,4 I 4.20 
10.32,41 4.20 --'O:4aXl-----1I: 20----·· ---------.. --.-.. -- ---.. ---

J!h1>4 !.41 4.29 

INlJl.XINL 

IMMtU. lXTfRNl I-HOX INltKNL INltRNl 
OPERAND WH XUVK OP~KANO OP~MANU W8 XOVR 

i.n 
_s.n 
J.n 
3.n 
4.80 
6.00 
_h?? 
4.20 
j.n 
4.20 
~.40 

6.60 
t.U 
i.92 
j.92 
4.20 
6.1>0 
9.00 
.~.n 
4.20 
4.20 
4.20 
6.1>0 
9.00 

3.92 
3.n 
3.92 

.J.'!.? 
3.92 
3.92 
3.92 
4.:W 
4.20 
If • <ill 
4. ;W 
4.20 
3.92 
3.92 
3.92 
~.~? . 
3.92 
5.92 
4.20 
4·20 
4.20 
'! ._f!! 
4.20 
4.20 



~ ~ 

. lift INSTRUCTION KRI IMMEDIATE AOOR[~SING OFFsef u \ N S r R u L J 1 UNA I FtJl. L W D i( D AU D K t S S 

NO INDHING 

IMMED. ~Xr~RNl I-BOX I~TtRNL INTERNL 
OP~RAND wB xaVR OPERAND OPERAND WB xaVR 

___ I BUJJ~JiL. 
(BU,B.BI 
JBlJ.lb.8~ 
1 BU,32,[11 
J8u.48.8 ) 
(BU. 6110 B) 

~~._.!!hJ .. t.!J .. 
{B,B. II 
! B. 16. !l 
(6,j2,'1 
HhlJe. I! 
IB.64,\) 

.. _ ...... !OL!C!t.1l .. 1. 
(OU,U.4) 
A OU. .1 b • lit 
IOU.32.4) 

. H~u.48. It) 
tOU,64,4) 

._~..!1ll.1J..t..1l. t 
10,8.41 
10.!6.41 
10.32.4) 
{D.lJlhil ! 
ID,64.41 

.J • .QI. 
3.61 
~. 61 
3.6\ 
4.80 
6.00 

..1.b1.. 
4.20 
3.61 
11.20 
5.40 
6.60 
j ... llL 
3.61 
3.61 
4.;:'0 
6.60 
9.00 

.. 3 ... td. 
4.20 
4.20 
4. ;W 
6.60 
9.00 

lNVERT SIGN OF INSTRUCTION 

IBU,\,81 3.61 
tBI,) t !It B ) 3 • (:II 
, BU. 16, 8 I 3. 6 1 

.~~._.'!Jill.t.~JJU ....... ...... hb 1 .. 
(BU.48,UI 3.61 
18lJ.6lt,B 1 ~.c, I 
IB,I.l1 3.61 

. ~Ih!hll 4.20 
(8,16,11 4.20 

_.~.J!!L~l.tJJ.. . .t! ... 2P 
113,48'" 4.20 
Ifl.64,11 1,.20 
IDU,1i,4) 3.61 

IPllt1!t4! 3.6\ 
, OU. 16,4 I 3.6 I 

.. ....!P~.!.i 2 !4J .. ~.~ QI.. 
lOU.48,41 3.61 
10\,1,64.4) 3.61 
10,4,41 4.20 
!P~B,41 4.20 
(0,\6,41 11.20 
Ill.P, III 4.20 
I D, 48,41 ti·:2ir 
IO~64!4' 4.20 

INDEXING 

I M M [D. f: X Tf I( N L I -Il (J X I N J E!< N liN 1 UH, L 
OPERANU Wb X(JvR QPERAND U~lRANU wb xQVR 

L'U 
L'JL 
~. 92 
S.9L 
4.I:lO 
6.00 
~. 9i 
1,.20 
1.92 
1,.20 
5.40 
0.60 
j,n 
3.92 
3.92 
11.20 
6.60 
9.00 
1.92 
1,.20 
4.20 
4.20 
6.60 
9.00 

l.n 
~. ?2 
3.9" 
~.(U 

:S.92 
.J.92 
3.92 
4.20 
4.20 
i<dQ 
4.20 
11.20 
l.n 
i.92 
3.n 
:s·n 
i.92 
3,92 
4.20 
11.20 
11.20 
4.20 
11.20 
4.20 
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VFl INSTRUCTIQN KEI 

IM,..EO. 
OPERAND 

(BU,I.8) 3.61 
iBU~B;-fj-I--j~ /; i 
( f.lU .16 !I:U j. 6 I 
(BU.32.8) 3.6! 
(gU,~§!8! 4.80 
IBU,64.8) 6.00 

NO INDEXING 

I::X rERNl 
WB XOVR 

I-BOX 
OPERANQ 

IMMEDIATE AQORE551NG 

INH:RNl 
OPERAND 

IN ::RNl 
W8 XOVR 

IMMED. 
OPERAND 

,h?<! 
3.92 
j·n 
3.92 
4.8Q 
6.00 

Off ~ET 0 

EXTERNL 
WB XOVR 

172 

INSTRuCTION AT FUlL.lWRD ADl)fU 55 

1-80X INTERNl INTERNl 
QPERANO QI:'f'Rt'<NQ ~~ xQVR 

.. _-11h.ldL .. _ ..... _ ... _ .. _ ... l!~L .. _ . __ ~. ___ . ___ .... } ... ?~ 
4.20 

~ ... n_. __ .. __ , ___ ~, _____ .. __ , ____ "~ ___________ . __________ _ 

lB. 8. I I 4 • 20 
LUd <i, U J .pi 
18,32,11 4.20 
PhI! 8.JJ 5.40 
(B,64, II 6.60 

JQ!J.L!i.r.,!J_._. 
U)U. 8 .41 
I[lU.! 6.41 
IOU.32,1" 
I{.lU.ljllt4) 
lOU. 64.41 

.... !Q1.!t.Ll.!.L __ ... 
(0.8,41 
~P.16.4! 
{O.32,4) 
IP,48,4! 
10.6 11041 

INVER 

(BU,I,81 
qlLJ. 8,8! 
IBU'/6.8) 

. ' . .!H!tl.~11U 
IBIJ,48.8) 
• 1I!!. 61t. B ~ 
IB,I,I) 
If:hl:lrlJ 
IB.16,11 
L!:l . .L 1 .. 2.t.lt.__ _ . 
(8,48.11 
(fl.64r1t 
(OU.4.41 
(IJUtll,IJI 
I au. 16. It) 

____ UH·Ldll l!! 
lOU,48,41 
IPV, 6'! ,I;) 
ID,4,ljj 
UJta.41 
(0,16,111 
!IJ1 j?11! 
IO.4!l.41 
! P,{)4 f 4J 

3.61 
3.6t 
4.20 
(l.6Q 
9.00 

_l".9J___._ .. 
4.20 
1J.;;>o. 
4.20 
6.(;IQ 
9.00 

uc r I ON 

3.61 
J.61 
3.61 
J. .. ~. L_ .. _ ... _ . 
3.61 
J.6J 
3.61 
1j.2Q 
4.20 
4.20 

--~J20----- .--.-----------
4..20 
.3.61 
3.6! 
3.61 
J ... {JL 
3.61 
3,61 
4.20 
4.2Q 
4.20 

4. 
4..?Q 

. ·t· 92 
4.20 
5.IJQ 
6.60 

__ 1...2'2._ .. _____._._ .. __ . ___ . ____ . ___________ .. _. __ .. 
3.92 
~ .c~2 
4.20 
~.60 
9.00 

4.20 
.4~2Q 
4.20 
fl.60 
9.00 

3.92 
~.n 
3.92 

_2 .. 't ? 
3.92 
3.92 
3.92 
4.20 
4.20 

. .!! .... 2Q 
4.l0 
4.·20 
3.92 
3.92 
3.92 
J. .. '!Z 
3.92 
S.92 
4.20 
4.20 
4.20 
.'! .. lQ 
I~ .20 
4.;W 



VEl !NSJRUCl~U______ IMMFOIATEADORE:..!iJ-NU-_u _____ OEE£E.l---D __ ----Ll\1£IRliLLllllLAI FIJI I • WORD ADDRFSS--__________ _ 

NO INDEXING INDEXING 

IMMEO. EXTERNL I-Bo.X INTERNL INTERNL IMMEO. EXTERNL I-Bo.X INTERNL INTERNl 
____ ~ ____ o.PERANO~XOVR OPERAND o.PER~WJi2«)VR _QEfRA!il1_jHLXaVR OPERAND OPER~ WB xavR 

(BU.I.Sl 3.61 ____ ~3L.w9u2~ _______________________ ~ __________________________ _ 
4SU,e,..81 3.61 3.92 

___ lillhJ1'-&L __ -.-----3...bL__ ______ _ __ 3 ... ~ ______________ _____ 
IBU.32,S) 3.61 3.92 
lilli ... 8. 8. --LJiO_____ ________ __ ..!l ... _BD ___________ _ 
IBU.64,8! 6.00 6.0.0 
(B. I • I) ---.3.....6J ________ 3.92 
C 8,e, I} 3.61 3.92 
, B I 16. l..L----. _____ ~ 61 ______________________ ~ 
IB,32,II 4.20 ".20 
18 ... a. IL_m ____________ 5~ _________________ ~.IiO_.__ ______________________________________________________ _ 

• B. 6 ... " 6.60 6.60 
'DU.II ... , 3.61 __________ 3.92 
'OU,e,4) 3.61 3.92 

___ ----','--"O""U ..... 1_.6..JiL ______ ------1~________ _~ 

IOUd2,"1 11.20 11.20 
___ jW .. !U:l...!ll __________ .iL..1tD.-.--_____________________________________ b...Ml...-______ _ 

IOU.64 t 41 9.00 9.00 
'QI4~IiL 3.61 3.92 
10.8.41 3.61 3.92 

____ !l!.LHH_!lL________________!hZ!l_ 
40.32.4) 4.20 4.20 

____ tQL!Ul.dL __________ ~.!:L_________________________________________ _______ _ _...6.till __ _ 
10.64,4) 9.00 9.00 

INVERT SIGN OF INSTRUCTION 

3.bl 3.92 
________ 3 .... 9.2_ 

3.92 

IBU.1,81 
______ 1.lll!.Lfh8J 

(au. I b. B) 
ISU,32.8} 

3.61 
l.61 ~~9~2 ___________________________________________ _ 

(BU,4B.81 
________ !Ill,! t~_'!.Ltu. __ 

IB,I.II 
__ .J._~lJh_l L _____ _ 

3.61 
__L.9-.L_________ _ _______ ___ _ __ _ _ _ _ 

3.61 

18,16,11 4.;W 
IB.32'" 4.20 
IB,48.11 4.20 

_lftt.()!±1JL _lttiJL_____ ___________________ _ 
lOU,4,41 3.61 

___ lQ!JtJh!!.l___ ____~ ________________________ _ 
I au. 16.4) 3.61 
IOU.32.41 3.61 
(OU.48.41 3.61 
lOU,611.4) 3.61 

---T5~ii-;III------ j ~-6T------------ .. ----- --
10.8,4) 3.61 -----w-;--fb;-41-------- 4.20- -. 
10,32,41 4.20 
10.4B,41 4.20. 

____ 1Q.~!.t!._) - _____ ..11 .20 

3.92 
_l~ 
3.92 

_3 .. 92.. 
4.20 
".20 
4.2Q 
_1t.20 
3.92 
3.92_ 
3.92 
3.92 
3.92 

_ .l.n_ 
3.92 
3.9~ 
4.20 
4.20 
4.20 
~·2o. 

----------------------------
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VfLINSTRUCTION. Kf.8.L _________ _ IMM.EDIAJEAODRE5.S1N.G.._ .. _ Off.S.LL .. _1L INSIJWe.l I.ON_ ALEiJ.L.LJH1BJ) _ AUDB.E5.S. 

NO INDEXING I NOEXTN-G--·-----------· 

·------------IMMED:---EXTER-NL--i~BOX------iN-iERNL INTERNl 

OPERAND WB XQY.!L~pI:BAN!L~ff.MN[LW!!_lIQ\'~ 
I MMED. EX TERNl I-BOX I NTERNl INTERNl 

. .QPER.!N!L_.!i!L ~.Q.~_O-'~t;f{.AND __ QP_~AND _~.e_ XOIIR 

(BU,I,BI 3.61 
(8U,8,~) 3.61 
(SU,16,8t 3.61 
• 6U.32,81 3.61 
C8U.IfB.8) 4.80 ________ _ 
(BU.61f.81 6.00 
(B.I,11 3.61 
(B.8,11 3.61 
18, 16. II . __ ._. __ ~1 ___ . _________ _ 
(B.32,1) 4.20 
16.1f8. U 5.40 ... __ .. _. __ . ___ . ________ . 
IB.64, Il 6.60 
(OU.4.4l 3.61 
IOU.8,41 3.61 
, OU. 16. 41 __ ..L~1..._m_u 
IOU.32.41 q.20 
(DU, q8. 41 __ . ___ ... fl.~.pJL 
IOU.64.4) 9.00 
to.4.41 3.61 
(0,.8.41 3.61 

___ !Jkl~t..!lL .. _. . _lh2!L 
10.32.4) 4.20 

__ -.l1h.48,4L __ 6.60._ 
10.64.41 9.00 

INVERT SIGN OF INSTRUCTION 

(BU.I,81 
____ UI!!.L./h_!u'_. 

(8U, 16.81 
f8U.32,8) 

3.61 
l~..fl..L 
3.61 
3.61 

,'8U~48,81 3.61 
__ ._ilY....{!.!l.l.ftl. ___ ._._lL6J._._ 

,(8.1,11 3.61 
____ '8, 8 .t.1J._. ... . __ . __ ~ .. J! t .. ____ . 

(8, 16, 1 ) 11.20 
«8.32.11 4.20 
18.48,1) 4.20 
18,64. I) ._ ... _ _~~20 
'OU,4,4) 3.61 

___ ~.t.!iL __ J • .9_L_ 
IOU.16,4) 3.61 
lOU.32.41 3.61 
(OU.48,~1 3.bl 

_._.J..Q!J_~.~h~L _~ .. _Ql_ 
10.4.41 3.b' 

__ '!JhJ!.J..~J _ .. _ _ __ .l ... Q J _ 
'0,lb,4) 4.20 
10,32.41 4.20 
10,48.4. ~.20 

__ ..i!!..t.~~Lltl_.._._. 4 ".2() _ 

3.92 
~.92 
.l.~_~. ____ . ___ .. 
1.92 

. __ ._. __ ..Ii...IDL_. ___ ._ 
6.00 
3.92 
3.92 

_ __ . __ ....l .... U_. __ ._ .. ____ ... _ .. 
4.20 
_5_~ .... _. ___ .-- _...... .. ______ ... _ .. 
6.60 
1.92 
3.92 

_....L..U 
4.20 
-~ 
9.00 
3.92 
3.92 

. .!! ... 20. 
4.20 

_.~ .•. 2o. ... 
9.00 

3.92 
}-'L'Z2:_. 
3.92 
3.92 
3.92 

._h92 
3.92 
h92 
4.20 
4.20 
4.20 

_.!h.2!L_ 
3.92 
}~'l2. _ 
3.92 

.-----.. ---.--.-.-.. -~--- ...... . 
3.92 
J~I!2. 
3.92 
hn 
4.20 

____ .. __ 4.2!L.._. __ 
4.20 
f4~?9 

-- ._- ~~--- ~--------.. -----

-------_ ... _-----

-" ._---- ... - --------_. ----- - ---~---

----------_._--_. 

--_._. __ .. _._ .. 

.. --------.---~ ... -- ._----



~ r-~ 

._JlfJ.1NilRUCTIQJ'L. KfE L -1 MMED.UIEA.DDRES5.lNG .DEfSETQ INSIRUCU ON.-AlfULLWOROADDIi£SS-. 

-------. NO INOEXING----lNDEXING----··-· 

IMMED. EXTERNL I-BOX INTERNL INTERNL IMMEO. EXTERNL I-BOX INfERNL INTERNL 
OP ~RA.f1O __ k1~_.~0 'lB.._cQ~EJLJ\..I'l!L.ltPE R A NI2 W ~ ~Q Y'RQPJ;IiMm .. WI! ~QV IL_QJ')::R A.NIL . UP to R A NQ_.W!L1Hl.)llL_. 

'BU~ 3.bl 
·--!BU,8,S) 3.b I 

!~~..I1f!rJ1L . __ .l.~_QL __ ._._ ...... _. ____ . ___ ._._____ __ ._._ 
I 8U,32, 8) 

.J!H1Llt8 .• IH 
'BU.6~,8) 
(Btl. I) 
(B,8.11 

.t.!lLlll .1.1. 
(B,i2,11 

__ ... _JJh~..a.t.JL __ . _ .. _ 
(B,b~,11 

'DU,~.1l1 
lOU, S,Ii I 

___ !JLU.. IhliL 

3.61 
._ ... .tI.~1HL. 

6.00 
3.61 
3.bl 
h11.L 
1i.20 

6.60 
3.61 
3.61 

(DU t 32,1i1 1i.20 

3. CJ2 
j.92 

. __ .J~'tZ .. 
i.n 

.1t .• 8.0 
6.00 
3.92 
3.92 

_.}.9.2. 
1l.20 
.!"b.4.0 
6.bO 
3.92 
3.92 

______ .1 .. 22 .. 
1i.20 

.. _._--_._---_._.----------_. 

. ___ . _JDlJ.l!!hltJ .. _ .. 0 ... 11.0._. _ .. o .• ML __ . 
9.00 

----~-~------- ._---"-_ .. _-

IOU,bli,1i1 9.00 
ID,Ii,1l1 _____ ~~6il ______________________ _ 

ID,8,~j 3.bl 
_ 1.!l .. .1.6 .... 1IJ. ._1t .. 20 

ID.32,1i) 1i.20 
_ _JI1 L1Ill •.. It.L. . .~!l_ .._. __ . __ ._. _____ ._._ ...... _ ........ _._ ..... . 

(O,6Ii,Ii) 9.00 

INVERT SIGN OF INSTRUCTION 

3.92 
3.92 

_ .... __ .. It .... 2iL. 
1i.20 

.9 .. 9Q 
9.00 

IBU, 1,81 3.bl 3.92 
. tlHh!h !U_._._ . .1 .. 9'--__ . ___ .. ____ .. _____ .. ._... ._. _____ ... __ . ._. __~.92 . 
. , BU, 16.81 3.6 I 3.92 
IBU,32.81 3.61 3.92 
IBU,~8,8) 3.61 3.p2 

.. UHh ~~ .. JH _.1.91. ___ ... _ .. _ ... _____ ._ .. _._. ____ ._._ .. ___ ._ .. _.___ 3 •. 22 
IB,I.II 3.bl 3.92 
LEh.~!.JL... hQL._ ... __ .. ______ . ________ .. ___ ._ ... __ ... _ .. _ ... _._. _ .1.22 
lB. Ib,ll ~.20 ~.20 

__ ~.!.32, II 11.20 4.20 
IB,1I8,1, 11.20 ~.20 

IB,611,II 11.20 ~.20 
···.Du~-4;4) ----·--·-3~T- --------.-.-------.. --------- -- ..... -3:92----
._tQIJ .t.~l.!tL .. ___.l'!..Ql . ___ . _____ ... _ ... ______ ._ ... _. ___ .... __.____ .. _._._. __ ... ...... .:t!..2~ 

COU,16,1I' 3.61 3.92 
IDU.32,~1 3.6\ 3.92 
IOU.~8.41 3.6\ 3.92 
'DU,b~.1i1 3.61 3.92 -·-··--10;4-;14-, - -·-··3-:6Y--·------------·-·------._ .. -.--.-. I~ 'iT·· 
10.8.~1 3.61 3.92 ·---ID;T6;4T----···-··-4 • 20 --.--.-----.--. ··--·-------·------1l-:.2(f·---· 
10.32.41 11.20 11.20 

---tn, II B:4)----- Ii. 20 ~ .20 
_____ ..!!l...!. bli • .atL ____ .II. 2 O. _______ ~.£Q ____ . ______ .. 

'---"--- --

175 
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__ YJh IN~IR!J(:~1 QN "1 I MMHU 1\ TE ADOBE S SJ!'ffi llHSE L_ll __lNSTRU.C_I LQft A Lf.Ull JWR1.l_AOOR.E :is 

-_._-,.----------_. -~- .. -.--.,.,-"--- ~-----------., 

NO INDEXING INDEXING 

IMMED. EXTERNl I-BOX INTERNl INIEMNl 
QPEj\AND W~XOV!~ QP!:,RANP _ QP!,~AJ'lI)W~ XOVR 

IMMED. EX1ERNl I-BOX INTERNl INTERNl 

(BU.108) 10.80 
I BU. 8. 8 , -----10.80---------

________ llliJdQ.r. ilL !Q~ lID 
IBU,32.8' 10..80. 

______ .1~!,1f..l!~fJHJQ.!lQ 
«BU.64,S) 11.40 
IB, I, II i 1.40 
(8.8,11 11.40 

_.1!h __ tf!_LJ.L__ ! I ~,!Q 
18,32,11 11.41 

_.JJh.~J!LU J t.~Q 
C B,64. i I 12.01 

INVERT SIGN Of INSTRUCTION 

OPi:BM'i.i) _\'IB XOI.IK Qf'fI!ANlJ QP!:I:tMill _I'iB~QV!L 

___________________________ JJ1.!J!Q _____ . __ . _____ _ 
10.80 
! Q.".8lL 
10.80 
! Q.J:!Q 
t I .40 

. __ . _________ ~L ___ . 
li.40 

_ I.l • .!i!L __ _ 
I 1.40 
U .... IIL_ 
12.00 

IBU.I,B) 10..80. 10.SD 
U3110_B...81 U).I;!Q. .tOL6iL 
CBU,16.81 10.80 10.80 
I BU f 32. 8) _____ ..iQ~80 ___ . _______ ._. _____________________ . _________ .-lQ .... .8Q _______ _ 
(BU,48,Sl 10.80 10.80 
J~Ufl1~fJH ! J ,liQ ! I.~o 
18d. Il 11.40 11.40. 

_JJi...1I;! .. Jl.._.. !I. ItO 11.IiQ 
18.16.11 11.40. 11.40. 

---- _._._--_ .•.. _----

I B, 32. I I ___ ..J.J • 4 ,_ .. __________ . ________________________________________ . ______ ~ ___ ._____ _ ___________ ._ 
(B.48,11 11.40. 11.40. 
l!lJQltl J I I 2 .QQ . ! 2.QJ 



---- ~ 
VFI.. INSIRUtUON .. _.i.L. IMMEDIATE ADDRESSING OH StT 0 INSfRU(IION AI ~ULL WURU AUDRESS 

NO INDEXING I NLJl:X I NG 

IMMED. EXTERNl I-BOX INTERNl INTERNl 
OP~R~I\lQWB ~QVR OPERAND OPERAND lOB XOVR 

IMMfU. I'XlERNl I-BOX INllHNl INILRNl 
OPERAND WB XOVH OPERAND OPIHAND ~B XOVR 

_ J.l1 U, I , 6 I !.£~ ______ .... _. ____ . _________ ... _ ....... . 
(8U.8.61 20.41 
(6U.H;.8t. 2.1.00 
18U.32.81 22.21 
IBu,48,8l 23.41 
18U,64.81 24.61 

.!Jh.hJl. ____ ......"2..I!~ 
113,8,11 21.01 
IB.16.11 2.J.bl 
(13.32. II 22.81 
(B.1i8d I 21i.OJ 
113,64.11 25.21 

INVERT SIGN Of INSTRUCTION 

"~t;,, 

lO.4 I 
21.01 
22.21 
23.41 
24.61 
"Lit". 
21.01 
21.61 
22.81 
2 1t.O I 
2'1.21 

(BU.I.8) ,,24" *24" 
'audltSI 20.4J 20.41 
IIWrl6.8) 21.01 21.01 

..... lllli.L12..tlll. 22.2. 1 ___________ . __ . ___ .. __ ._ ... ___ ._ ....... _ ._ 2...!. •. 2.1 
IBU,48.81 23.4\ 23.41 
( 8U. 614,8 ! 24.6 I 21~. 61 
(13,1011 "24" *l4" 
!8,8,11 21 •. 0! 21.00 
IB,16.11 21.61 21.61 

J !l..r..llLl_1 ___ -.U~. ___ . _____________ .. .. _. __ .__ _.. £.2 !J.tL 
(B,48. II 24.01 24.01 
IB,64,ll 25.2! 2~.2' 

-----------... ----.--~.---~--~------.~-.--.----,-.---. - ----,-- -- -
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~YfJ" INSTRUCTION - .. IMMEDIATE ADDRESSING OFFSET 0 INSTRUCTION AI fUll WORD ADDRESS 

NO INDEXING INDEXING 

IMMED. EXTERNl I-BOX INTERNl INTEKNl 
OPERAND WB XOVR OPERAND OPERAND WB XOVR 

IMMED. EXTERNl I-BOX INTERNl INTERNl 
OPERA~D WB XOVR OPERAND OPERAND WB XOVR 

IBU.I,81 13.80 
'BU r Br 8) 18.01 
IBU.16.8' 18.61 
(8U,32,81 19.81 
IBU.48.81 21.61 
IBU.64,81 22.81 
18,1,11 14.40 
(B,8.11 16.61 
C8,16,1) 19.21 
(B,32.11 20.41 

~_----1fh..4a, I , 22.21 
C8,64.') 23.41 

INVERT SIGN Of INSTRUCTION 

13.80 
16.01 
18.61 
19.81 
21.61 
22.81 
14.41 
18.61 
19.21 
20.41 

_________ ~2.21 
23.41 

.oU,108) 13.80 B.80 
____ J BU.L!!...JU... ______ jjl~_O_L___ ________ __________ __ JJt.JU _______ ~ __________ _ 

laU,16.81 18.61 18.61 
'aU.32,8'19.81 19.81 
(8U,48,8' 21.6' 21.61 

_______ J 8U, 64,81 _________ 22_~.BL. ____ n ______ n ____________________________________ 22. B I ______ ~ ________________________________ _ 
(8,1,11 14.40 14.41 

____ ...J..!!..t.fuJl_______________ __ I..B...p_L _________________________ .. ______ _ ___________________ J.B_~~ _____ n ____________________________________________________ _ 

(8,16, II 19.21 19.21 
Clh32,ll 20.4-1 20.41 
(8.48,11 22.21 22.21 

______ l!h.~hH_ Zi~.!!L _______________________ ____________ _2_L.~1 

~ ... --_.- ----_._._-

.-.---~-.-----

----------------------------------

~.----.----- ----_._- -

--.-.-------_ ... --- ._---



...-- ............. 

___ ~fJ. _lfiiIRllCUDN_ ... _ .. LCI/J -lMM£DIlHE ADDRESSING DffSETO INSTRUCTION AI fUl-l- WO~DADORE~- -------

NO INDEXING INDEXING 

IMMED. EXTERNL I-BOX INfERNl INTERNl 
'\H)f._RMIj.Q~!LllQ''lR __ QPfB~N!) _.QPl'ltMm .W.~ J(QVR 

(MMED. EXrERNL I-BOX INIERNL INT~RNL 
OPERAND W[l >\QVR QPERAtI!Q OPEMNll. _ wi} XQIIR _ 

tBU, 1,81_ 6.00 
« BU. S. B I I 1.40 

_J61,h_l~,6L !J~.!iO. __ 
(BU,l2,Sl 28.2,· 

__ I !}1,!,ltJl .. ltL___ ._3_'t.JH 
IBU,b4,BI 50.42 

____________________ JL.1HL. 
1 1.40 
11.4 ! 
28.21 
.19.02 
50.42 

___ ~,II .~4~.~2~0 ________ _ 
IB,BoIl 11.40 

_ ___________ . __________ . ____ ~!L_._. _____ . __ . _______________ ._ 
11.41 

.16 .• 80 
28.21 
22.0.1 
50.42 

_llh 1.0 I! 1._ lb ____ 6lL_ 
IB,32,\1 28.21 
J !l_, .. i!~h I.L. _ 19.01_ 
IB,64,II 50.42 

___ ~I~OU~ •. ~~41 23.41 ___________________ ~~L _______________________ . ________ _ 
IOU,8,4) 24.61 

_Hll,!.lo.I_1il 2.o..~1iL __ 
(OU.32.4t 30.0' 

_1 OUt !.is .ljl. __ 3.3 •. !lL _ 
(OU,b4,4) 36.62 

. _____ Hh 'Ll.~ _____ ~tiL __ 
CO,8.41 23.4' 

_J.I), H>!_4.t_ 2..5.2_L 
(0,32.4) 26.21 

_.U:I.I+B._lil. 31 .• 8.1 . 
10.64,41 35.4\ 

----------.-

24.61 
2b •. 4.1 
30.01 
.H.O.I 
36.61 

_ _________ 2..,2..s •. 11 ___________________________ .. ______ _ 
23.41 
25..2.1 
28.21 
31.81 
35.41 

--:--~------ - -----_._-------_ .. _------------_._---
INVERT SIGN Of INSJRUCrlON 

IBU.I,8) 6.00 
j 6JJ .• J;h81 _. ___ II. 40._. _ 
IBU, \b.8) 11.4\ 
18U,32.81 28.21 
(BU,4S,BI 39.01 
tIlYIQ!tdH . __ !iO.~2_ 
, B, t, II 4.20 

_.Jlh . .!!..lL __ ._._. _JJ_!.-'tO 
18. 16. \1 16.80 

___ ...Jfu32tJ.L 28.21 
IB,4B,II 39.01 

___ til, Q_'LrJ 1____ .. ~.o "_4.2 __ 
(OU,4, .. , 23.41 

__ .J.J!Y~~ .• H__ _ __ 24~QL ___ _ 
IOU, 16, .. ) 26" II I 
(OU.32,1I. 30.01 
lOU, .. 8,... 33.01 
'OU.h4.... 36.61 Cll-;4;iiF--------- .... i2~21-

_____ 1~!~, IIl _____ .______?.3..!!_!tL __ 
(0,16,41 ~5.21 
10.32,41 28.21 
10,118.41 31.81 
Jp.! ~~! 111. I~.!.I!J. 

6.00 
LI.IlO 
IT .41 

_______________ ~2.1-____ .. ______________ _ 
39.01 
5Q.qZ 

4.20 
H •. 41 
16.80 

___ ~£l ________________________ . ___ _ 
39.01 
5g.4~ 
H.II' 
24.fll 
26.41 
30.0\ ----- H. 0.--------------------------· 

3b.61 
22:~i 
23.111 
25~2 i 
28.2\ :$1.(11-------·-------·----- .--.- ---.-

________ .. __ .1~!'!L 
.. ---.-----.- ----

l79 
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~n_JrtHB!!t H2rt_LIBCYJ_ _ _____ H ___ .J_~_£!l1AILlIOj)RE~~ tffi _____ Q_ffS_fL~_u ____ H~s.L!H.!nlOl\l ____ A T F Ull WOROAJ10.B~ ____ _ 

NO INDEX ING INDEXING 
-- - ---

IMMED. EXTERNl I-BOX INTERNl INTERN!. IMMED. EXTERNl I-BOX INTERNl INTERNl 
JJI>~B!"/I!ILJt~ XQY~ ___ Q!>JBA.NQ QP~_RAmLWJLl:(_QyR_ JlP ~MNP __ W8_XQ}l!L_.QP~I(M\!D __ QPE R_MHJ~!L\l1L ____ _ 

I BU. 1.8 I __ -L!.1_2 ___________ _ 
4 BU. 8.81 I 1.41 

_____ lD.!rt-l11._rJH ______ H~20 ___ _ 
IBU.32.8) 25.SI 
JJHh.'!JhJU __________ .ll_~~£ __ _ 
(BU.64,81 51.02 
( B. 1 • I ) 6.62 
{B,8.11 11.41 

_______ .1.6_. _HaJJ _______ __ ___ 10 ... 20. __ __ __ _____ _ 
(8.32,1) 25.81 
.I !li_4 8 ,J L_ _ ____ 12_" _~ ____ _ 
(B,64.11 51.02 
HIu.4.4l _______ llto_ol 
(OU t S.4) 30.61 

_ IPIJ ... 16..4L ___ 1.0 ._2.L_____ _________ _ 
(DU.32.4t 30.61 
!J;lJJ1_'dh_I!J _ 30 ._ 6 t 
IDU,b4,4' 35.42 
10.4.41 ___ 30.61 
10,8.41 30.61 

_ iJl d.~i 41 _3...0.6-' 
(0.32,4) 30.61 

_J_!L. __ 4!it !!.!lQ"kJ 
(0.64,41 35.42 

INVERT SIGN Of INSTRUCTION 

18U,I,Bl 
UHlt.lh(lL 
CaU t 16,8. 
IBU.32.8) 
(BU.48,S) 

__ -.!~Y.I_~...h!U __ 
(B.1t1l 

_ . ___ HhJhJL 
fB.16,'1 
(B,32," 
(6.48, II 
_ l/!t 4.hJ) _ 
(OU,4.4) 

_____ .l1l~L~_LIfJ 
(OU.16,4) 
lOU, 32. 41 
IOU.1I8.4l 

____ -' °Y.,!,LIt!'U_ . 
'0.4,41 

____ flh!l-f_!!1__ _ _ __ 
CO.16 ... 1 

__ -"(~O-,-. I?...!_'!_L ___ _ 
(O,48.1l; 

__ JJ!t1I_'!t.a.L 

1.22 
!J~.'!!L 
16.20 
25.SI 
39.62 
2~Ql_ 

6.62 
-.1J~_!tL __ 
16.20 
25.81 
39.61 

_:il~Q~ __ 
30.61 
_~q,,-~L 
30.61 
30.61 
30.61 
35.41 

-3-0~bt 
_lq~lIL _ 
30.61 
30.6\ 
30:-61 
_~~!.!fL 

1.22 
11.40 

__ ____ __ _ ____________ H_~!L ________ _ 
25.81 
__~9~_~2 __ _ 
51;.02 

__________ -:-'6':'-' ... ,6":3'--_________________________ _ 
11.40 

_____ -'-0..20. __ 
25.81 

_ _____ ~J.2~ __ 1 _______________ _ 
51.02 
30.bl 
30.61 

_______ 30" flL ____________ _ 
30.61 

_______ l~L ____________ _ 
35.41 
30.61 
30.61 

__ 3Jh6L 
30.61 
~O,,~J __ 
35.41 

1.U 
_l!!L4Jt_ 
16.20 
2!).8J 
39.62 
!) 1.02 . --, -- -- 6-: 63-------

, - . _ ... _- . __ ."- -.-.. -----~-

_Ll,'!IL __________ . ____ ________ _ 
16.20 
25.81 
39.62 

_ _~~ 02 ____ _ 
30.61 

__ 30_~1!l __ _ _ 
30.61 
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