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LISTING OF GERB2 PROGRAM

START

NEXTN

NEXT

LOC1

3/8/61

PUNID, GERBERIC
-A (I,J) = 1/ (I+J-1)-
LX, $X1, XTWO
BD, §, 32

SX, $X1, CN1

C-1, $X1, 1.0

SX, $X1, CN2

C+l, X1, 2.0

SX, $X1, CN4

C+1, $X1, DELTA+A-1.0
SC, $X1, TEMP
LV, X1, TEMP
SVA, $X1, LOCS
L, ZERO

ST, TEMP

LX, IX2, CN1

L, TEMP

+, ONE

ST. TEMP

DL, ONE

D/, TEMP

SRD, A+1, 0 ($X2)
CB+, $X2, NEXT
LX, $X2, CN2

LX, $X3, CN2

-DISABLE -

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

'ADVANCE TEMP TO (I+J-1)-

'CALCULATE A (1,J)-

'REPEAT FOR FIRST ROW

I. $X3, A+2 (3X2), DELTA+1.0+A (8X2) 'COPY REPEATED ELEMENTS-

L, TEMP
+, ONE
ST, TEMP

'ADVANCE (I+J+1)-



LOCS

LOC3

DL, ONE
D/, TEMP

5RD, A ($X2)

V41, $X2, DELTA
CB. $X2, LOC1
LX, $X2, CN1
LX, $X3, CN3
SV, $X3, A ($X2)
v+, $X2, DELTA
V+I, $X3, 1.0
CB, IX2, LOC3

'CACULATE LAST TERM IN ROW-
'ADVANCE TO NEXT ROW -
'REPEAT FOR NEXT ROW-

'STORE ROW INDICATOR-

'FIND LARGEST ELEMENT IN FIRST COLUMN

BD, $+, 32
SC, $X2, 1.0

DELTAI SYN, 250
DELTAM SYN, DELTAI-1
DELTA SYN, 250, 0

REP

CON

LX, $X2, CN2

7, TEMP

LA, A+1,0
KA,DELTA+1, 0+A ($X2)

BZAL, CON
SV, $X2, TEMP

L-DELTA+1, 0+A ($X2)

V+IC, $X2, DELTA
BZXCZ.REP

LX, $X3, 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 1

'REPEAT FOR ALL ROWS

'TRANSFER FIRST ROW CONTAINS LARGEST

'SWAP ROWS
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BEGIN

MORE

FROW

ROW
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'NORMALIZE PIUOT ROW
L, ONE

ST. DETER

1X, $X2, CN1
1LX, §X1, CN2

L (U), A

ST (U), B

LX, $X5, $X2

L, ZERO

ST, TEMP1

Z, TEMP2

DL, A+1,0

BRZ, ERROR
ST, TEMP

D*, DETER

SRD, DETER
DL, ONE

D/, TEMP

SRD, TEMP

DL, A+2.0 (8§X1)
D*, TEMP

SRD, B+1.0 (3X1)
CB+, §X1, FROW
L, TEMP

ST, B+1.0 ($X1)
LX, $X4, CN2
LX. $X3, CN2
LV, §X3, CONSXW
CNOP

SX, §X4, TEMP

'SET UP FOR EVALUATION OF DETERMINATE

'SET UP TO FIND MAX FIUCT FLEMENTS

'"PIVUOT ELEMENT TO STORAGE

EVALUATE DETERMINAN

'STORE NORMALIZED ELEMENT -
'REPEAT FOR REST OF FIRST ROW

CALCULATE ELEMENT FOR INVERSE



LOOF
T1

T2

FIN
CON1

CON3

SVA, §X3, T1
SVA, $X3, T2

L (U), DELTA+A (3X4)
ST (U), A (§X4)

LFTN, DELTA+1.0+A ($X4)
DL, DELTA+2.0+A ($X4)
*+ B+1.0($X4)

SRD, 9+1,0 ($X4)

CB+, $X4, LLOOP

DL (N), §FT

B*, B+1,0 ($X4)

SRD, A+1.0 (3X4)

LX, §X4, TEMP

CBZ, $X5, FIN

LA, 1.0+A (8X4)

KA, TEMP1

BZAH, CON1

SV, $X2, TEMP2

ST, TEMP1

B, CON1

LCI, §X5, 1.0

V+, $X4,DELTA
V-IC,$X3, DELTA
BZXCZ, ROW

LX,$X3, CN4

T,$X3, B,A (8X4)
LX,$X5, TEMP2

BXVZ, CON3

SWAP, $X3, A,A ($X5)
CB, $X2, MORE

'CALCULATE ELEMENT FOR INVERSE

'CHECK ONLY UNUSED ROWS FOR MAX.

'SAVE LOCATION OF MAX
"SAVE MAX ELEMENT

'REPEAT FOR ALL ROWS

'MOVE PIUOT ROW INTO LAST PLACE

'REPEAT FOR ALL PIVOT ROWS
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LV,8X4,1.0
LX,$X1,CN1
SC, $X1,8X10
SV, $X4, CLOCK-2.0 ($X10)
C+l, $X1,1.0
KOI, $X1,101.0
BXL, NEXTN
BEW, 3,0
ERROR BEW, 8,0
CNOP
CN4  XW,0,N+1.0
XTWO XW,0,2.0,0
DETER DR (N), (1)
TEMP1 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,0
CN2  XW,0,N-1,0
CN3  XW,1,0,0,0
CONSXW XW, §+1,0,0,0
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

BEGIN

BD
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PUNID, TC MXM16
SLC, 32,

NOP

BD, $40,32
LVI,$13,0
LCI,$1,6000
T1,1,WON,32767.
T,$1,32767,,32768,
LVI,$1,20,
LCL$1,6
BD,$+0.32
LVI,$2,0
SV,$2,SIT
LVI,$15,8+1.0
B,MXM16
SIC,32768.
SIC,0($1)
SIC,0($1)

SIC,0

SIC,52768.
SIC,0($1)
SIC,0(81)

sIC,0

SIC,721768.
SIC,0(81)
SIC,0(81)

sIC,0

BEW,S$



NOP
LV,$2,$IT
SV,$2, TIME($13)
V+1,$13,1.0
V+ICR,$1,20.
BZXCZ,BD
BEW,$
WON  DD(N),1.0
TIME DRZ(U),(10)
'RECTANGULAR MATRIX MULTIPLY SUBROUTINE, MXM16
'CALLING SEQUENCE AS FOLLOWS
LVI,$15,8+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,$2,SPACE
LVE,$3,1.0($15)
LVE,$2,2.32($15)

KV,$2,83
BZXE,ERR
SVA,$3,DUMMY 2+0.32
SVA,$3,VPI3 -vPI3
L(BU,18),$3,128-18-4 |
LC,$4,5L -$4 COUNT
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LVE3

PLU

SIX
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BXCZ,N11Z
ST(BU,4),VPI+1.32+.18-.4,128-18-4
BRZ,N12Z
LVE,$4,0(815)

LRI, $4,%4
LVE,$5,2.0($15)

LVE,$3,3.0(815)
LC,$5,83

LRI,$5,85
LVE,$14,4.0($15)

LVE,$2,0.32(815)
LC,$14,82

LRI, $14,$14
SVA,$3,LOOP1B+1.0
SVA,$3,DUMMY+0.32

LCL$2,15
LV1,$2,0

LWF(U),LOOP1B
+(U),DUMMY

ST(U),LOOP1A+1.0(82)

CB+,82,PLU
+(U),DUMMY
ST(BU,18),VvPI1,128-32-18
L(U),DUMMY 2
D*(U),DUMMY
-(BU,1),VFL,40
ST(BU,18),SRD+1.0,40
TI1,2,$4,%2

CNOP

SX,$2,84

-VPI+1.32

-$4 COMPLETE

'$5 COMPLETE

'$14 COMPLETE

'LOOP1B+1.0

'+,EXP HAS +0

'VPI

'NEW ROW OF PRODUCT



DLU

DL(U),ZERO 'NEW ELEMENT OF PRODUCT

LOOP1A LFT(U),0($2)

10

*1+(N),0($3)
LFT(U),1.0($2)
*4+(N),N2($3)
LFT(U),2.0(82)
*4(N),N22($3)
LFT(U),3.0(32)
*4+(N),N23($3)
LFT(U),4.0(82)
*1(N),N24($3)
LFT(U),5.0($2)
*1+(N),N25($3)
LFT(U),8.0($2)
*1+(N),N26($3)
LFT(U),7.0($2)
*+(N),N27($3)
LFT(U),8.0($2)
*4+(N),N28($3)
LFT(U),9.0($2)
*1(N),N29($3)
LFT(U),A.0($2)
*+(N),N2A($3)
LFT(U),B.0($2)
*+(N),N2B(83)
LFT(U),C.0($2)
*+(N),N2C($3)
LFT(U),D.0($2)
*+(N),N2D($3)
LFT(U),E.0($2)
*+(N),N2E($3)
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VPI

LFT(U),F.0($2)

*+(N),N2F($3)

v+1,$3,N2G

V+IC,$2,16.0

BZXCZ,LOOPl1A

LCIL$2,N12

LOOP1B LFT(U),0(82)

SRD

VP13

RECOV

ERR

N11Z

N12Z

N11ZW
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*+(N),0(83)

V+I,$3,N2

CBR+,$2,LOOP1B

SRD(N),0($14)

V+1,$4,1.0

V-ICR,$3,M2*N2-1.0
BZXCZ,DLU
V+1,$2,N1

CB,$14,SIX

T1,1,N11ZR,LOOP1A
“T1,2,N12ZR,VPI
T1,4,SPACE,$2
B,7.0($15)
T1,4,SPACE,$2
B,6.0($15)
T1,1,N11ZW,LOOP1A
LC,$4,$3

B,LVE3
T1,2,N12ZW,VPI

8 ,LVE3

CNOP

B,LOOP1B

*+(N),0($3)

NORMAL RETURN MEASURE

-LOOP1A HAS B,LOOP1B
-N12 IN §4 COUNT FIELD
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N12Zw V+1,$3,N2G

V+ICR,$2,16.0

BZXCZ,LOOP1A
B,SRD
N11ZR SYN,LOOP1B
N12ZR V+1,$3,N2G

V+IC,$2,16.0

LCI,$2,N12

BZXCZ,LOOP1A
DUMMY2 BE,0
BE,M2
DUMMY BE,1.0
BE,N2

ZERO DD(N),0

SPACE DRZ(U),(4)

VFL  SYN(BU,1),ZERO
-8J  XW,LMTRIX,N11,%4
-$5  XW,RMTRIX,N2,85
-§14 XW,PMTRIX,M1,$14

M1 SYN,64.0
M2 SYN,128.0
M3 SYN,192.0
N1 SYN,1.0
N2 SYN,2.0
N3 SYN,3.0

N11 SYN,9.0
N12 SYN,10.0
LMTRIX SYN,16384.0
RMTRIX SYN,32768.0
PMTRIX SYN,65536.0

12

-XPF BIT OF WHICH IS ONE
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HH O OO >

N22
N23

N25
N26
N27
N28
N29
N2A
N2B
N2C
N2D
N2E
N2F
N2G
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SYN,10
SYN,11
SYN,12
SYN,13
SYN,14
SYN,15
SYN,N2+N2
SYN,N22+N2
SYN,N23+N2
SYN,N24+N2
SYN,N25+N2
SYN,N26+N2
SYN,N27+N2
SYN,N28+N2
SYN,N29+N2
SYN,N2A+N2
SYN,N2B+N2
SYN,N2C+N2
SYN,N2D+N2
SYN,N2E+N2
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+1)/2 ISIN VF OF $4
'ODD NUMBER N ABOVE 3 REPRESENTED BY POSITION (N-1)/2
BEYOND BASE ADDR

'PRIME P IS IN VF OF §1

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

LOLIM
UPLIM
BASE
TABL

3/8/61

SLC,32,0

SYN (BU,24), 32.0

SYN (BU,24), (8) 273000.0
SYN (BU,24), 8160.32

SIC, SICK

SIC, SICK

SIC, SICK

SIC, SICK

SIC, SICK

sIC, SICK

SIC, SICK

SIC, SICK

SIC, SICK

BEW,§

BEW,§

BEW,$

BEW,§

NOP

BEW,S

BEW,§

BEW,$

BEW,§

MUST BEGIN AT FULL WORD

15



sIC, SICK
BEW,S
SIC, SICK
BEW,S
siIc, SICK
BEW,S
SIC, SICK
BEW,$
sIC, SICK
BEW,§
sic, SICK
BEW,$
sIC, SICK
BEW,$
AD SIc, SICK
BD, INTRUP
SIC, SICK -
BEW,$
sIc, SICK
BD, SICK.
DS sic, SICK
~ BD, INTRUP
SICK NOP, 0
BEW, SICK
PRIMC BD, $+1 "BEGINNING OF PROGRAM
1LVI, $1, TABL
SV, §1, SIA
1LX, $6, XW6
SX, $6, SUB 'SET BOUNDARY CONTROL
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LX, $4, XW4
LV, §3, VF3
LV, 85, VF5
T, $4, WON5+1.0, WON5+2.0
INTRUP BD, CAT
VPI  V+, 84, VF
CAT  CTO0011 (BU,32) (V+IC), 0.1 (§4) 'LOCATE NEXT NONZERO BIT

BRZ,VPI '"USUALLY UNSUCCESSFUL
V+, $4, 7.0 'INCORPORATE SLZC CONTENTS
Sv, 84, $1
LVS, §1, $1, $3, $4 'P IN § VALUE FIELD
SVR, §1, DOG
SVA, 81, DOGG
SVA, $§1, DOGGG
L (BU, 24), 17.0, 68 'P AT FP FRACTION BOUNDARY
D*(U), SL 'P*xP. THIS IS AN ODD NUMBER
ST (BU, 24), 18.0, 21 (P*P-1)/2 STORED IN VF OF $2
V+, 82, 85
KV, 82, $6
BZXL, EXIT
BE, DOG
CNOP
DOG CMO0000 (BU, 1) (V+I), $($2)
DOGG CMO0000 (BU, 1) (V+]), $(%$2) 'SIEVING LOOP. USES $D5 FOR EXIT
DOGGG CMO0000 (BU, 1) (V+I), $($2)
BE, DOG
EXIT LVI, $15, $+1.0 'ENTER DUMP SUBROUTINE

B, (8) 2777717.0
TI.0, 32.0, 500.0
5WAPI, 0, (8) 272000.0, (8) 273000.0

3/8/61 17



VF3
VF5
VF

XW4
XWw6

WONS

18

BEW,$
VF, -BASE-BASE-.1
VF, BASE
VF, .31
XW, BASE+.1, UPLIM-BASE+1, $
BE, UPLIM
BE, LOLIM (.25) 1
SLC, BASE-2.0
DD (3U, 64), (16) FFFFFFFFFFFFFFFF
DD (3U, 64), (16) FFFFFFFFFFFFFFFF
END, PRIMC
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LISTING OF MONTE CARLO PROGRAM

PRNS
SEM, C, 6,V
SLC, 100.
LB SYN, $
PRNT SYN, 18.32
TAPE SYN, 16.32
PUNID, NH MC
START Z, COUNT
LCL 1, 31
T, 1, COUNT, COUNT+1.
L(U), RANS
ST(U), RAN
BD, $+.32
LV, 1, SIA
1CI, 1, 48
T, 1, 0($1), IT
Lvi 1, IT
Sv, 1, $1A
RESM TI, 1, FIXZ, IT+4.
TI, 1, BOUND, $UB
LVl 1,1
Sv, 1, $IT
BE, $+, 32
REL(SEOP), PRNT
CCW, PRNT, CWB
BB, CWB+.24, $-1.
Z, $SB
T1, 10, PBUF+1., PBUF+2.
LCI, 1, 48
T, 1, PBUF, PBUF+12.
LCI, 1, 1000
CB, 1,8
MX LCI1, 5, 10001
LVI, 1,0
LVl 2,0
- CHOOSE DIRECTION FOR ENTRY
AG v-1, 1, 3.
L(N), U($1)
*(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. (8$1)

*(N), $L

+(N), TS

*(N), SL

-(N), U+2, ($1)

BRGZ, AG

CBZ, 5, STOP

M+1(BU,64), PN
CHOOSE LOCATION FOR ENTRY

V-1, 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+, 1

-(N), ONE

ST(N), Z

*N), Z

+(N), TSQ

—(N), ONE

BRGZ, BG

ST(N), TSA
CLASSIFY ENTRY

Lvl 3,0

-(N), AT

BRLZ, $+1.

v+, 3, 1.

L(N), Y

BRGZ, $+1.

v+, 3, 2.
PARTICLE IS AT (A, Y, Z) GOING IN DIRECTION (-(U+2.($1)), YD, ZD)

HOW FAR TO BOUNDARY
L(N), YD
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OB

JOIN

CG
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+(N), U+2, (81)

BZRGZ, AWAYB

ST(N), TSR

L(N), A

'(N), Y

/(N), TSR

ST(N), TTB
HOW FAR TO WALL

LN), 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), $L

-(N), TSC

/(N), TS
WHICH IS CLOSER

K(U), TTB

BAH, TOBOUN
WALL IS CLOSER

ST(N), TTWA

L(N), U+2. (1)

*(N), TTWA

"(N)a A

STN(N), X

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

v-l, 1, 3.

L(N), U+1. ($1)

*(N), OPF

-(N), PS

ST(N), TSF

21



*(N), TSF

BXVLZ, OMGC

ST(N), TS

L(N), U+2. ($1)

*(N), BL

M+(N), TS

L(N), U(%1)

*(N), OPF

'(N)’ Ps

ST(N), XD

*(N), XD

+(N), TS

*(N), SL

-(N), 0+2. ($1)

BRGZ, CG
ROTATE VELOCITY RELATIVE TO CYLINDER WALL

L(N), Y

*(N), TSF

ST(N), TSE

L(N), Z

*(N), U+2. (81)

-(N), TSE

STN(N), ZD

L(N), Z

*(N), TSF

ST(N), TSI

L(N), Y

*(N), U+2. ($1)

+(N), TSI

STN(N), YD
PARTICLE NOW HAS VELOCITY (XD, 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)9 Y

/(N), TSI

ST(N), TTB
HOW FAR TO WALL A

L(N), Y

*(N), YD

ST(N), TSK

L(N), Z
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QA

AWAYC

OUTA
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*(N), ZD
+(N), TSK
/N(N), TS
E+1, 1

WHICH IS CLOSER

K(U), TTB
BAH, TBOUN
ST(N), TTWA

WALL A IS CLOSER
IS END CLOSER YET

NO,

L(N), A
-(N)’ X
/(N), XD
K(U), TTWA
BAL, OUTA
GO TO WALL.
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
BRLZ, AWAYC
ST(N), TSL
*(N), YD
M+(N), Y
BRGZ, 3+1.
V+I, 3, 8.
L(N), Y
*(N), SL
ST(N), TSM
L(N), TSL
*(N), ZD
+(N), Z
*(N), SL
+(N), TSM
-(N), TEST
BRLZ, $+1.
V+I, 3, 4.
L(N), ONE
M+(N), COUNT (83)

23



AWAYA

OMGA

OMGB

OMGC

OMGD

24

B, AG

CNOP

L(N), Y

*(N), YD
ST(N), TSK
L(N), Z

*(N), ZD

+(N), TSK
/N(N), TS

E+l, 1

B, QA

LX, 1, XA
L(U), RAN
CNOP

D*(U), 8L
SHFL, 24
ST(N), U(31)
CB+, 1, 8-1.-.32
ST(U), RAN

B, AG

LX, 2, XA

ST (BU, 64), TST
L(U), RAN
CNOP

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

ILX,1, XA
L(U), RAN
CNOP

D*(U), 8L
SHFL, 24
ST(N), U(S1)
CB+, 1, $-1.-.32
ST(U), RAN

B, CG

LX, 1, XA
L(U), RAN
CNOP

D*(U), SL
SHFL, 24
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ST(N), U(81)
CB+, 1, $-1.-32
ST(U), RAN
B, DG
AWAYB L(N), AWQ
B, QB
HOW FAR TO END B
TBOUN L(N), B
"'(N)s Y
/(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)a 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
*(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
V-1, 1, 3.
L(N), U+1. (31)
*(N), OPF
-(N), PS
ST(N), TSF
*(N), TSF
EXVLZ, OMGD
ST(N), TS
L(N), U+2. (81)
*(N), SL
M+(N), TS
L(N), U@B1)
*(N), OPF
‘(N), PS
ST(N), YD
*(N), YD
+(N), TS
*(N), SL
-(N), U+2.(81)
BRGZ, DG

ROTATE VELOCITY VECTOR RELATIVE TO CYLINDER WALL
L(N), X
*(N), TSF
ST(N), TSE
L(N), Z
*(N), U+2.(31)
-(N), TSE
STN(N), ZD
L(N), Z
*(N), TSF
ST(N), TSI
L(N), X
*(N), U+2.(31)
+(N), TSI
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STN(N), XD
PARTICLE HAS VELOCITY (XD, YD, ZD) AT (X, Y, Z) ON WALL B
HOW FAR TO BOUNDARY
L(N), XD
'(N)9 YD
BZRGZ, AWAYE
ST(N), TSI
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
/N(N), TS
E+, 1
- 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
AWAYG

TOBOUN

TBOUM

28

L(N), AWQ

B, QE

L(N), AWQ

B, QG

L(N), A
ST(N), X
L(N), U+2.(81)
STN(N), XD
B, TBOUN

PARTICLE IS CROSSING BACK INTO PIPE A
HOW FAR TO END

L(N), XD
BZRGZ, AWAYG
L(N), A
'(N)’ X
/(N), XD
ST(N), TSR
LNN), 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), 8L
ST(N), TS
L(N), Z
*(N), SL
+(N), TS
-(N), ONE
ST(N), TSA
L(N), YD
*(N), SL
ST(N), TS
L(N), ZD
*(N), SL
+(N), TS
ST(N), TSS
*(N), TSA
ST(N), TS
L(N), TSC
*(N), SL
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OUTAB

OouUTBS
OUTB

FIX

COUNT
TIME
TIMEE
STOP
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_(N); TS

SRT, 3L

‘(N)’ TSC

/(N), TSS
K(U), TSR
BAH, OUTAB
ST(N), TTWA
L(N), XD

*(N), TTWA
M+(N), X

B, JOIN

CNOP

L(N), TSR

B, OUTA+.32
ST(N), TSN
L(N), TSN
BZRGZ, FIX
*(N), XD
M+(N), X
BRGZ, $+1.
V+l, 3, 8.

L(N), ISN

*(N), ZD

+N), Z

V+l, 3, 16.
*(N), SL
ST(N), TS
L(N), X
*(N),$L

+(N), TS

-(N), TEST
BRLZ, $+1.
V+, 3, 4.

L(N), ONE
M+(N), COUNT (%3)
B, AG

L(N), TTWB
B, QD

SLC, 33000.
DR(N), (32)
DR(BU, 64), (1)
DR(BU, 64), (1)
CCW, PRNT, CWB
BB, CWB+.24, §-1.
LvI, 8, 10.32
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APR

BPR

FIXZ

ZEl

30

Lvi, 7,0

LCI, 7, 33

LCV(BU, 64), BN

sT(DU, 16,8), PRUF+11. -.16, 32
ST(DU, 64, 8), PBUF+11

B, BPR

DL(U), COUNT-1. ($7)
D+(U), FIXE

LCV(BU, 64-12), $L+.12
ST(SU, 64, 8), PBUF+.32($8)
LCI, 9, 10.

Lv,9, 88

LI(BU, 8), (16)A
CT0011(BU, 8), PBUF+.16($9)
BZRZ, $+1.32

ST(BU, 8), PBUF+.16(%9)
V+, 9, PE

GB, 8, APR

CB, 9, $-3.

V+, 8, FLD

CB+, 7, APR

LCV(BU, 36), $TC

LC1, 7,11

VI, 7,0 —

Lvi 8,5

CI0011(BU, 8), (16)A, -8
ST(DU, 8, 8), PBUF+.8($7), 0($8)
BZRZ, $+1.32

ST(DU, 8, 8), PBUF+.8(87), -8
V+, 7, PE

V-1, 8, 2.

CB, 7, $-3.-.32

W(SEOP), PRNT, CWD
W(SEOP), TAPE, CWE
CCW, TAPE, CWB

BB, CWB+.24, $-1.

B, MX )

CNOP

SIC, ZET

BD, ZET+.32

BE, 00

TI, 1, REFIX, IT+4

TI, 1, INTER, $IT

BE, $+.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
*1(BU,T), 100

+1 (BU,15), 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, 00

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,1), 1
CW, CNSLE, 3
CwW

CW, CNSLA
DR(BU, 64), (3)
DR(BU, 64), (3)
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CwWD

CWE

RESTAR

AGT

FIXT
TSR
TSS
TST
TSN
TSO
TSP
TTWB
AWQ
RANS

32

CW(CDSC), PBUF, 12, $+1.
CW(CDSC), PBUF+12., 12, $+1.
CW(CDSC), PBUF+42., 12, $+1.
CwW,

CW (CDSC), BPUF+36., 12, $+1
CW(CD), PRUF+48., 12
CW(CCR), COUNT, 32, $+1.
CW(CCR), RAN, 1, $+1
CWICCR), 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, $-1.

K(BU, 64), PN

BAH, AGT

LCV(BU, 64), PN

ST(DU, 64), CNSLA+1.
W(SEOP), CNSL, CWC
CCW, CNSL, CWB

BB, CWB+.24, $-1
RD(SEOP), CNSL, CWA
CCW, CNSL, CWB

BB, CWB+.24, $-1.

BB, CNSLE+2., $-3.

BB, RESTAR+2.1, RESTAR
BD, RESM.

CNOP

NOP

DR(N), (1)

DR (Nj, (1)

DR(N), (1)

DR(N), (1)

DR(N), (1)

DR(N), (1)

DR(N), (1)

DD(BU, 64),(168)008000000000000
DD(U), 7314156265
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RAN

ZD

TTB
TSA
TSQ
TSB
TSC
TSD

TTWA
TSE
TSF
TSG
TSH

TSI
TSJ
TSK
TSL
TSM
TS
TESTN
PS
OPF
ONE
AT

TEST

55~
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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.
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

LvI, $15, $+1.0; B, GENER

A
3

0
0

- e e W
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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 B, 1001.40
1001.00 B, 1000.40

1001.40 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 instructions; 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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I SAVE PANEL l

| set counr » TO 1000 |

[ GET INSTRUCTION ADDRESS, COUNT, MASK 1, MASK 2J

i

|
&1 GET INSTRUCTION AT AJ

DOES
INSTRUC TION
REQUIRE 32 OR 64
BITS ?

UPDATE A BY 64

A BRANCH NO

INSTRUCTION %

INSTRUCTION

ADD LOOP LOCATION ADD LOOP LOCATION
TO ADDRESS TO ADDRESS

-—.I'—'OR" IN MASK 132 BITS}— T ll "OR" IN MASK 1 64 BIE]‘—

STORE IN B
UPDATE B

NONZERO

RESET
COUNT C

WERE THERE
ANY BRANCHES ?

ARRANGE TO SET INTERVAL
TRANSMIT SEQUENCE o] RESTORE | S OUNT Ll TIMER TOO,32
TILL 1000 (1/1024 SECOND)

| warr For TivME siGNaL l

PLACE RESULTS CONVERT MULTIPLY gakg;{}&'lﬁ
IN PRINT BUFFER TO DECIMAL BY 100 B s
7 | execure sEquence
I RESTORE PANEL
DETERMINE YES DID ERROR
INDICATOR INDICATORS
COME ON NONZERO
?

Figure 1. Flow Chart of 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 100011g to
100014g. Cases with forwarding used 1000011g.

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, $R, was used for all cases. As $R
was changed during the execution of successive double length operationsa
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.
Pp-
PP-
pp.
PP
Pp.
Pp-
Pp-

35, 66
36, 67
39, 70
40, 71
42,73
50, 81
62, 93
63, 94

(+)

(D+)

(+MG)

(D+MG)

(SLO)

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

(M+MG)

The present measurements for /, D/, and R/ do not give a realistic
timing, since the latter is strongly data dependent. The average divide

time should be about 10 us.

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.
PP
pp.
pp.
pp.
pp.
Pp.
Pp.

41, 72
42,73
43, 74
44,75
48,79
61, 92
62, 93
63, 94

(ST)
(SLO)
(SRD)
(SRT)
(D)
(LFT)
(M+)
(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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I - FLOATING POINT +

NORMALIZEC 1.
{N)

NO INDEXING

QPERATION,

INTERNAL EXTERNAL
OPERAND OPERAND

- NEG (N}

e AN}
NEG A(N)

e T (4v))
NEG (U}

A(U)

NEG A(U)

BOTH OPERANDS WITH XPFN
[N (N)
NEG (N}

ALN)

NEG AN}

s tu
NEG (W)

e Atu)
NEG A(WU)

AC EXPNT No MEM EXPNT XPEN
(N}
NEG (N}
ALN)

NEG AN
SR 51
NEG  (U)
LYRVR)

NEG A(U)

AC WITIH XPFP, MEM WITH XPEN
NEG (N}
ALN)
NEG ALN)
tu)
NEG {tul
AW
NEG ALY}

Re21.

2421
2e2T
2427
1.20
le50
1220
1.90

1,20
150
1eh0
1.5%0
1,90
1.%0
1450
le9 1

1,80
1.80
i.80
1.80
1.80
1.80
1.60
1.80

.80
1.480
1.80
1.80
1. 80
1.80
1.80
1.80

WITHOUT FORWAKDING

Ot

FXTERNAL AND

INDE X ING

1-80X FNTERNAL t XTERNAL I-BOX
OPERAND  GPERAND  GPERAND  OPERAND
2.27 2427 2ol
24217 2.27 2ol
2.27 a2 Zeli )
2.21 26271 Zeli ]
let]) la91 2ol ]
1.4l 1.51 2ol }
1.81 1ol Qeli ]
l.81 91 2ol )
toti 1.91 leltl
J.81 1.51 2ol )
1o 81 PR celi ]
1.1 Teb1 2eli l
i.81 le51 Zelt)
tatsl 1eb1 Zeli l
l.81 1.91 2ol
1.H41 1.51 2ol
et 1,80 2ol )
1.H1 1.80 PR
1.81 1.80 FXLR!
tatsl 1.80 ol
[ INGR 1.80 21
.81 1.80 2ol
o8t 180 Zole
.41 1.80 delid
l.til 1.80 PR
le 81 1.80 Zoli ]
le81 1.40 2ol
1.81 1.80 Soli
lotil 1.80 PEXE
.81 .80 Zoli)
o881 1.80 Zolidl
.81 1.80 Zeli ]

1-B0X OPERANLS
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FLOATING POINT D+ OPERATION. WITHOUD FORWARDING OF EXTERNAL AND 1-50X UPERANDS
NO INDEXING INUE XING -
- e INTERNAL EXTERNAL  1-BOX INTERNAL EXTERNAL  [-BOX B
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEC 1.
. {N) 257 2.57 2.57 2.58 - .
R NEG (N} 2.57 2.57 2.57 2.58
I ___AINY 2.57 2.51 29T 258 R R - S R
NEG ALN) 2.57 2.57 2.57 2.98
: (u) 1.80 .80 1.80  2.41 . o ) .
NEG (U} 1.80 1.81 1.80 2.4
AtU) 1.80 1.81 1.80 2.4
NEG ALU) 1.80 t.81 1.80 2.40
BO¥H OPERANDS WITH XPFN
o e IN) 1.80 .81  _ _ 1.80 2.4 . R . o e
NEG  (N) 1.80 1.81 1.80 2.4
A(N) 1.80 1.81 1.80 2.41
NEG A(N) 1.80 1.81 1.80 2.h41
U 10 I e 1e80 0 1.81 _..1.80 _2.41 o S
NEG (U} 1.80 1.81 1.80 2.4
e AWYY O 1e80 1.8 1.80 0 2.u41 _ _ ; _
NEG AtU) 180 1.81 1.80 Zolbd
AC EXPNT N. MEM EXPNT XPFN
R . N 2400 2,10 2.10 2.4} _
NEG  (N) 2.10 2.10 2.10 2ol
. I . AIN) 3 2.10 2,10 _2.10 2ol
NEG A(N) 2.10 2.10 2.10 2oud
’ (")) 2.10 2.10 2,10 2ol
NEG (U} 2.10 2.10 2.10 2.4}
_ - . AlU]} _ 2410 0 2.10 2210 2.41 _
NEG ALU} 2.10 2. 10 2.10 2okt
AC WITH XPFP. MEM WITH XPFN
(N) 2410 2,10 2.10 2.41 .
NEG  (N) 2.10 2.10 2.10 Y]
e o A(NY 210 2.10 2.10 2okl
NEG A(N) 2.10 2.10 2.10 2.4
e . 1) B 2210 2.10 2410 2ol
NEG (W) 2.10 2. 10 2.10 2ol
ALU) 2.10 2.40 2.10 PN -
NEG A(U} 2410 2. 10 2.10 2ol



FLOATING POINI K

NORMALIZEC |,

NEG (N}
NEG A(N)
NEG  (U)
NEG ALUY
BOTH OPERANDS WITH XPEN
(N)

NEG (N}

e e AUNDY
NEG A(N)

[RVE)

NEG  (U)

AlU)

NEG A(UL)

TUAC EXPNT N MEM EXPNT XPEN
(N

NEG  (N)

A(N)

NEG AUN)

NEG (U

NEG ALUI

AC WIIH XPFP. MEM WITH XPEN

NEG  IN)
AINI

NEG AUN)
tu)

NEG (L)
. AU
NEG ALU}

INTERNAL
0Pt RANL

(N}

OPERATION

NO [NDEXING
EXTERNAL
OPERAND

1ot}
tab 1
50
Jei
1920
leb0
lehQ
[

151
1e50
S la b0
1,90
1e90
190
191
1.90

1. 80
1.80
.80
1.80

U Y 10

1.480
1,40
1.80

1.480
1«80
}.80
1.80
1.80
1.80
1.80
1.80

»  WITHOUT

1-80OX
OPLRAND

1.81
le8l
1.81
la81
1.81
.81
ta881
1.81

1.81
1.8
.81
l.81
1.81
.81
1.61
l.81

1. 81
1.81
1.81
l.u1
1.81
l.81
.81
l.81

1.8l
.8l
1.41
.81
.81
.81
l.81
.81

INTERNAL
OPERAND

FURWARD ING OI

INODE X I NG
EXTFRNAL
OPERARD

.91
lebl
(IR
ol
el
[
!c‘!l

o5l

191
e d
.51
1.t
1,51
t.51
labl
.91

1.80
1.80
1480
1.0
1.80
1.80
1.80
1.80

1.80
.80
1.80
.40
1.80
1.80
1.80
.80

Lx TERNAL

f- 10X
OFE KAND

PR
Zelid
Zolt )
PR |
Zoli
2ol
Zelt ]
PAYR

PAYTR ]
2ot}
2l
Zeli
2ol
PSR
Zali ]
FALR

2"“
2ol ]
2ol
2ol )
Sali ]
2ol ]
2ol
Zoh

SEFETTEEE

—— — o - - ——

e 8 o 8 & & & e

ANLU 1-BOA GPERANDS
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FLOATING POINI  KMG QPERATION. WITHQUY FORWAKDING OF tXTEKNAL AND [-BOX OUPERANDS
NO INDEXING INDE X ING
INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL  I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED .
() 1.91 1.81 1.51 2.1 _
NEG IN) 1e51) .81 1.51 2eh1
. AN ®0d&  eQbe 151 2ol The two *01* error indications
NEG AIN) 1.50 . 1.81 1.51 2.41 i | here are due to machine error.
S e :tﬁ S %—%% :zg% , %22% . j-“:: -i | The correct answers are ob-
- - - - 1 3
o ALU) Y 81 4oay Soud ; viously 1.50 and 1.81. B
NEG AtU) 1Py 1.81 leb1 241 i
BOTH OPERANDS WITH XPFN
AN N .1e90 0 1.81 a5 22l o
NEG (N} 151 .81 1.51 2.41
o ALN) 1o51 1.81 1.51 2ol . _ o
NEG AIN) 1.90 1.814 151 2.4
(ty) 1.50 _1.81 le91 2:41
NEG (W) 1.50 .81 1.51 el
AL le90 i.81 dedd 2ol
NEG A(UI 1.950 1.81 1.51 2.k
AC EXPNT N. MEM EXPNT XPFN
{N) 1.80 1.81 1.80 2ol
NEG I[N} 1.80 1.81 1.80 2.41
AtN) 1.80 J1.81 1-.80 25kl
NEG A(N) 1.80 .81 1.80 241
o B (U} 1.80 1.81 1.80 20 Y e o
NEG (W) }.80 {.81 1.80 2k
ALl 1.80 1.81 1.80 2okl
NEG ALU) .80 1.81 1.80 2elt
AC WITH XPFP. MEM WITH XPFN
e (N) 1.80 1.61 1.80 2ok} B e
NEG (N} 1.80 1.81 1.80 2441
AN 1.80 1.81 1.80 2.4 . .
NEG AIN) .80 .81 1.80 2.4
tu) 1,80 1.81 1.80 2.4 -
NEG  {U) 180 1.81 .80 2ol
R ) B .Y 12 e 1.80 1.81 e 1.80 2441 e
NEG AtLU) .80 1.81 1.80 241




__ FLOATING POINT _+MG OPERATIONa.

NO INDEXING

T INDEXING

WITHOUT FORWARDING OF EXTERNAL AND [-8BCX OPERANDS

B R _ __ INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL  [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEC 1.

(N) 2.27 2.271 2421 2.1 .

NEG {N) 2. 10 2.10 2.10 2l

e AN 2627 2.21 2.27 2e41

NEG A(N) 2.10 2.10 2410 2.u1
kU he 50 1.81 1.51 FEL R

NEG (U) .. 2.10 2. 10 2.10 PR
ALU) 1.50 1.81 151 2.41

NEG ALW) 2.40 2.10 2410 2.4

BOTH OPERANDS WITH XPFN

- R CoANY 190 1.81 1.51 2.41

NEG (N) 151 .81 1.5) 2ol

ALNY 1.50 1.81 1.5 2.4

NEG A(N) 1.50 1.81 151 2ol

- R 1 V1 RN £ - ¥ | 1.81 le51 2.4

NEG (U) 1.91 1.81 1.51 2o
o ARy 1e50 . 1.8) 1.51 2.4
NEG AtU) 1.51 1.81 1.51 2ati

AC EXPNT N. MEM EXPNT XPFN

e IN) ... .80 .81 1.80 2eli]
NEG IN) 1.80 1.81 1.80 2ol l

S o AtNY _1.80 1.81 1.80 2ol
NEG A(N) 1.80 1.81 1.80 2ol )

(Ul 1.80 1.8V _ 180  2eld

NEG (U) 1.80 1.81 1.80 2ab )

e - . ALY} - _1.80 1.81 1.80 Zalt ]
NEG ALU) 1.80 1.81 1.80 2ol

AC WITH XPFP. MEM WITH XPFN

(N) 1.80 1.8 B 1.80 2.41

NEG (N} 1.80 1.84 1.80 2aul

e oo ANy o l.B0 1.81 1.80 2eh1
NEG A(N? 1.80 1.81 1.80 Zolt

—— kY 1.80 i.81 1.80 2.4
NEG (U} 1.80 1.81 1.80 2ol

ALU) 1.80 1.8 . ) 1.80  2.u})

NEG AtU) 1.80 1.81 1.80 2ol
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S . _ . 40
e - FLOATING POINT _D+MG QPERATION, WITHOUY FORWARDING OF EXTERNAL AND [-BOX OPERANDS

NO INDEXING INDEXTNG
INTERNAL EXTERNAL _ I-BOX _ INTERNAL EXTERNAL 1-B0X

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 777 ) - T

NORMALIZED 1.

(N} 2.57 2.57 2.57 2.58
. NEG (N} 6490 6.90 6.90 690
ALN) 2.57 2.57 25T 2.58
NEG A(N) 6.90 6.90 6.90 6.90
() 1.0 1.81 o 1aBO_ 2.4)
NEG (U) ! .- 2.40 2.40 2.40 2.4
AtU) 1.80 1.81 1.80 2.l 1
NEG ALU) 2.40 2.40 2.40 2ok
BOTH OPERANDS WITH XPFN
) 1.80 1.81 1.80 2,41
NEG (N) 1.80 1.81 .80 2.4
ALN) 1.80 1.81 1,80 2ol 1
NEG A(N} 1.80 .81 1.80 2.41
(U) .40 1.8 ¢« 1.80 PAL'S N _ o
NEG (W) i.80 1.81 1.80 2.4
___AlU) 1.80 L8, 0,80 Z2.4d .
NEG ALU) 1.80 1.81 1.80 2.4
AC EXPNT N. MEM EXPNT XPFN
(N) 2.10 2.10 2010 2441 R - .
NEG (N2 2.10 2.10 2.10 2.4
e MN B 2.10 2.00 2,10 2,41 e
NEG A(N) 2.10 2.10 2.10 2.4
) 2010 2+ 10 2.10 2ab 1
NEG (U) 2. 10 2.10 2.10 2ak]
B AU 2,100 2410 i 210 2e4] B I
NEG A(U) 2.10 2. 10 2.10 2ol |
AC WITH XPFP., MM WITH XPFN
(N} 2010 2.10 2.10 241
NEG  (N) 2410 2.10 2.10 2.41
] N CMNY 2400 2.10 S 2410 2.ud B -
NEG AUN) 2410 2.10 2.10 2ol l
S o 2.10 2,10 210 2.u) ] L
NEG (U} 2.10 2.10 2.10 2e41
A(U) 210 2.10 2410 2.41
NEG AlLU) 2.10 2.10 2.10 2.4}




e . _ FELOATING POINT ST  QPERATION. WITHOUT FORWARDING OF LXTERNAL AND [-BOx OPERANUS

NO INDEXING " INDEXING
e v INTERNAL EXTERNAL  1-B0OX  INTERNAL EXTERNAL  I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND  OPERAND

" NORMALIZEC 1.

(N) 4,80 125 . b.80Q .59
NEG  (N) 4.80 7.25 u.80 7.59
ALN) . 4,80 1429 4,80 {99
NEG A(N) u.80 7.25 4.80 7.5%
O ~4ul . 4,80 1225 4,80 {29
NEG  (U) 4.80 7.25 4.80 7.59%
AtU) 4,80 125 S L.80 . {59
NEG ALU) 4.80 7.25 4 .80 7.55
BOTH OPERANDS WITH XPFN
I - (N) ho8Q 1.25 .80 1299
NEG (N) 4.80 7.25 4.80 7.55
AIN) 4,80 1.25 . 4,80 1.55
NEG A(N) 4. 80 7.25 4.80 1.55
IR . [RVR ] 4,80 125 4,80 {95
NEG (W) 4,860 7.25 4.80 7.55
— . AtU) . .. h4.80 1.25 4,80 {29
NEG A(U) 4,80 7.25 4.80 7295 .

AC EXPNT N. MEM EXPNY XPFN
e e o (N) 4,80 1,29 4,80 1.95
NEG (N} 4.80 7.25 4,80 1.5
S oo AfIN). o 4,40 1.25 4.80 1:25
NEG AN} 4480 7.25 4.80 7.595
R tu) 4,80 125 . 4,80 {499
NEG (U) 4,80 1.25 4,80 7.55
e : A{U) R 4.80 T1.29 4,80 7.95
NEG AtU) ko8B0 T.29 4 .80 1.55

AC WITH XPFP. MEM WITH XPFN
{N) 4,80 1.25 _ 4.80 1.59
NEG  (N) 4.80 1.2% 4 .80 1.55
[ o . AINY . heB0 125 4,80 71.95
NEG ALN) 4.80 1.25 4.80 7.55
S, {y) e _ k.80 .25 4.80 7.95%
. NEG (W) 4.80 1.25% 4.80 7.55
AfU) 4.80 125 . 4,80 1.%%9

NEG ATU) 4.80 1.25 4.80 7.55




42
FLOATING PQINT SLO OPERATION., WITHQUI FORWAKDING OF EXTERNAL  AND. I~-BQX QPERANDS

NO INDEXING ~ INDEXING
INTERNAL EXTERNAL  1-BOX INTERNAL EXTERNAL [-BOX
OPERAND OPERAND (OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.
(N) 10.80 13.29 10.80 13,60

NEG (N) 10.80 13.29 10.80 13.60
A(N) .10.80  13.29 10.80  13.60

o TNEG ALNY T 10480 13.29  10.80 13.60 - ” ‘
- vy 9200 12,09 0 9.60 12039 — S J—— -

NEG (U} 9.60 12.09 9.60 12.39
ALU) 9.60 12.09 9.60 12.39
NEG AtU) 9.60 12.09 9.60 12439

CBOTH OPERANDS WITH XPEN T e e S e e et e
o ANY e 960 12,09 . 9.60  12.39 .

NEG (N} 9.60 12.09 9.60 12.39
ALNY 9.60 12.09 9.60 12.39
NEG A(N) 9.60 12.09 9.60 12.39
S V) ) S 9260 12,09 0 9.60 12.39
NEG (W) 9.60 12.09 9.60 12439
S . ¥ 41 F 9.60 . 12.09 9.60  12.39 - - - -

NEG A(U) 9.60 12.09 9.60 12.39

2

AC EXPNT N. MEM EXPNT XPFN

e AN 94060 12,09 . ... .. 9.60 12,39 )
NEG  (N) 9.60 12.09 9.60 12.39
N, AIND i 9.60 . 12.09 . 9.00 1239 .. S
NEG AINY 9.60 12.09 9.60 12.39
(Ul 9.60 12.09 9.60 12.39
NEG (U] 9.60 12.09 9.60 12439
R 12 S — 9e60  12.09 960 1239 - . -
NEG AtU)} 9.60 12.09 2.60 12439
AC WiTH XPFP. MEM WITH XPFN .
iINY 9.60 12.09 9.60 12.39
NEG  (N) 9.60 12.09 9.60 12.39
. .. AINY i 9200 12,09 S 9600 12,39 - - .
NEG A{N} 9.60 12.09 "9.60 12.39
U 175 e 9200 12,09 9.60 12.39 . -
NEG (W) 9.60 12.09 9.60 12.39
AtU) 9.60 12.09 9.60 12.39
NEG A{U) 9.60 12.09 9.60 12439



FLOATING POINT

NORMALIZEC 1.

NO JINDEXING
INTERNAL EXTERNAL

[-BOX

INDE X ING
INTERNAL EXTERNAL

1-B0X__.

OPERAND OPERAND OPLERAND OPERAND OPERAND OPERAND

SRD OPERATION. . WITHOUY FORWARDING OF EXTERNAL AND ]-8B0X OPERANDS

IN) 9..10 7,86 5.10 Balb e

NEG (N} 5. 10 1.86 5.10 8.16
, A(N) 5. 10 1.86 L5410 Halb
NEG AN} 5.10 7.86 5.10 8.106
) 17} 9.10 .86 9,10 Bel6
NEG  (U) 5. 10 7.86 5.10 8.16

AfY) 5410 7.86 510 Ba 16 .
NEG ALU) 5.10 7.86 5.10 8. 16

BOTH OPERANDS WITH XPEN
IN) 2. 10 1.86 2.10 8,16
NEG  (N) 5. 10 7.86 5.10 8. 16
A A(N) 5.10 1.86 5410 Belb e
NEG ALN) 5. 10 7.86 5.10 8. 16
L (W) 9.10 1.86 9,107 8. 106
NEG  (U) 5.10 7.86 5.10 8.16
. ALU) 9.10 1.86 5.10 Be 16
NEG ALU) 5.10 7.86 5.10 B 16
AC EXPNT N. MEM EXPNT XPFN
. {N) 9. 10 . T1.86 5.10 8.16
NEG  (N) 5.10 7.86 5.10 B.16
. AN 9410 1.86 5.10 8. 16
NEG A(N) 5.10 7.86 5.10 Bolb
() 5.10 .86 5.10 B.16 ‘ S
NEG  (U) 5. 10 7.86 5.10 Bel6
ALY) 5.10 T.86 5210 Belo .
NEG ALU) 5. 10 7.86 5.10 B.16
AC WITH XPFP. MEM WITH XPFN
. (N) 5.10 T.86 5.10 8.16 __ _ -
NEG (N) 5.10 7.86 5. 10 B 16
. AN} i 9.10 7.86 5.10_ . 8.16.
NEG A(N) 5.10 7.86 5.10 8. 16
1w 5. 10 7.86 95.10 e 16
NEG (U) 5.10 7.86 5.10 d.16
L AW 5.10 7.86 5,10 8.16 . e

NEG A(U) 5.10 7.86 5410 T



FLOATING POINT  SRT OPERATION.. WITHOUT FORWARDING OF EXTERNAL AND [-BOX OPERANDS

NOCINDEXING 7 T INbEXING T
INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL  I-BOX
OPERAND  OPERAND OPERAND OPERAND OPERAND OPEKAND

NORMALIZEC 1o

W 36,01 39.28 36,01 39.58
NEG  (N) 36.01 39.28 36.01 39.58
A(N) o 36.01 39.28 36,01 j9.58
NEG ALN) 36401 39.28 36.01 49.58
(Ul , 36.01 39.28 36.01 39.58
NEG {U} ' . 36.01 39.28 36.01 39.58
AWM 36,01 39.28 36,00 39.58
NEG A{U) 36.01 39.28 36.01 39.58
BOTH OPERANDS WITH XPEN
(N) 36.01 39.28 36,01 39.58
NEG (N} 36.01 39.28 36.01 39.498
M) 36,00 39.28 36,01 39.58
NEG A(N) 3601 19.28 36.01 39.58
(u) 36.01 39.28 36.01 39.58
NEG {U) 36.01 39.28 36.01 39.58
AlU) 36.01 39.28 36.01 39.58
NEG AtU) 36.01 39.28 36.01 39.58
AC EXPNT N. MEM EXPNT XPFN
(N) 36.01 39.28 36.01 39.98
NEG (N} 36.01% 39.28 36.01 39.58
AUN) 36.01 39.28 36.01 57458
NEG A(N) 36.01 39.28 36.01 39.58
o AW 3600 $9.28 36,01 39.58 o
NEG (V) 36.01 39.28 56.01 39.58
A(U) 36.01 39.28 36.01 39.98
NEG A{U) 36.01 39.28 36.01 39.58
AC WITH XPFPp, MEM WITH XPEN
. CANY o 36.00 . 39.28  36.01 __ 39.98 o
NEG (N} 36401 39.28 36.01 19.58
ALN) 36.01 39.28 3601 39.58
NEG AIN) 36,01 39.28 36.01 39.58
ty) 36.01 39.28 36.01 39.58
NEG TU) 36.01 39.28 36.01 59.98
. _ALUY 36,01 39.28 36,01 39.58

" NEG ALU) T 36400 39,28 O 36.01 359.58



S FLOATING POINT = DPERATION, WITHOUT FORWARODING CF EXTERNAL AND 1-BOX OPERANULS

NO INDEXING ©INDEXING
e o _ INTERNAL EXTERNAL  [-BOX  INTERNAL EXTERNAL 1-BOX
OPERAND OPERAND OPERANUD OPERAND OPERAND OPERAND

{N) 2.70 2.70 B 2,10 2,10
NEG  (N) 2.70 2.70 2.70 2.10
e AN} . o 2.170 2.70 2.170 210
NEG AIN) 2.70 2.70 2.70 2.10
e bUD L .. 2e70 2.170 . 2.70 210
NEG (U 2.70 2.10 2.10 2410
ALU) 2.170 2.70 _ 2.70  2.20 .
NEG ALU) 2,70 2.70 2.70 2.70
BOTH OPERANDS WITH XPFN
e AN) o 2.00 2.76 2.70 2.70
NEG  (N) 2.70 2.70 2.70 2.0
AILN) 2,70 2,70 2.70 2,70 .
NEG AIN) 2.70 2.70 2.70 2.70
. AU . 2.70 2.170 2170 2.70
NEG  (U) 2.70 2.70 2.70 2.70
ALY o 2,100 2.10 , 2470 210 A
NEG A(U) 2470 2.70 2.70 2.70
AC EXPNT N. MEM EXPNT XPFN
e e AND . 2.10 2.70 . 210 2.70
NEG  IN) 2,20 2.70 2.70 2.70
. AIND . 2.70 2.10 2.70 2.710
NEG A(N) 2.70 2.10 2.70 2.70
() 2.0 2.10 2.10 2.10 o
NEG  (U) 2.0 2.70 2.70 2.70
e _ALY) 2.70 2.70 2.170 210 -
NEG ALU) 2.0 2.70 2470 2410
AC WITH XPFP, MEM WITH XPFN
(N) 2.170 2,70 2.70 2.10 -
NEG (N} 2,70 2.70 2.70 2.70
,,,,, .. AEN) B . 2.70 2.70 . . ~2.70 270 :
NEG A(N) 2.70 2.70 2.70 2.70
kw20 2.70 210 210
NEG (W) 2.70 2.70 2.70 2410
ALU) 2,70 2,10 2-70 2.10 _
NEG A(U) 2.70 2.70 2.70 2.70
45



FLOATING

NORMAL IZED 1.
ERLY
NEG (N}
ALN)
NEG ACN)
()
NEG (u)

CAC EXPNT No

AC WITH XPFP.

NEG A(U)

BOTH OPERANDS WITH XPFN
(N)

NEG (N
e ALNY
NEG AIN)
()

NEG ()
ALU)

NEG ALU)

(N)

NEG  (N)
ALN)

NEG AIN)
NEG (U
ALU)

NEG ALU)

NEG  (N)
ALN)

NEG AUN)
(tu

NEG  (U)

ALYY

MEM EXPNT XPFN

B S0 SO

MEM WITH XPFN
ANy

POINI R4

INTERNAL
OPLRAND

CAtuy

NEG ALU)

OPERATIQN.

NO INDEXING

EXTERNAL
UPERAND

3.00
5,00
3,00
3.00
3,00
5.00

3200
3.00

3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00

3.00
5,00
5.00

©3.00

3200

..3.00 .

1-$0X
UPERANE

. 3.00
3. 00
3.00
3.00
.00
3.00

_3.00
3.00

3.00
3.00

3200

3.00
3.00
3.00
5.00
3.00

3.00
3.00
3.00
3.00

. .4.00

3.00
3.00
3.00

Wl THOUT

INDE X NG

INTERNAL EXTERNAL

OPERANU

OPEKAND

23.00
3.00
3,00
5.00
3.00
3.00

3200

3.00

3.00
3.00

FORWARDING OF t xit RNAL

I-60X
OPERAND

_3.00 3.

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

AND T-BOXA UPLERANUS

3.0U

3200 R

3.00
3.00
3.00

¢ e & s

»!uuuuu‘»;u
»

ccceceococ

cicoccoccoceccic
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FLOATING POINT OPERATIONS WITHOUT FORWARDING Ok EXTERNAL AND I-BCX OPERANDLS

NO INDEXING INDEXING
INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL  I-B0OX
OPERAND OPERAND OPERAND OPERAND OPERAND 0PI RAND

NORMALIZED .

(N) 190 {50 1.50. {90
NEG (N) 7T+50 7.50 1.50 (<50
. AtN) 7+90 7.%0 1«0 {50
NEG AN} 7.0 7.50 7.50 7.50
. (Ui . 720 7.50 7.90 {90
NEG (U) . 71.50 1.50 7.50 .50
AlU) 7150 . 1.00 . o 1:90. . _1.50
NEG A(W) .50 .50 71.50 /.50
BOTH OPERANDS WITH XPEN

{(N) T.50 (.50 {950 7«50
NEG  IN) 71.50 {.%0 7.50 1.50
A{NN) _,,,,M,,_,,,,_A__,.__I,:_‘J_Q o 1e90 . {20 {490
NEG AUN) 7.50 1.50 7.50 150
(u) 7.50 7.50 l.%0 .50
NEG (L) 7.50 71.50 {50 50
LYRVE) 7.50 71.50 7.90 .50
NEG ALU) 7450 {450 .50 7.0

AU EXPNT N MEM EXPNT XPEN
(N} 1.90 7T.90 7.50 71.50
NEG  (N) {50 1.50 .50 7.50
ALN) {.50 7.%0 7.50 .50
NEG ALN)D T.50 7.50 7.50 71.50
Uy {s90  1.50 S 7.50 7.50
NEG  (U) 7.950 7.50 1.50 7.50
ALY {50 1.50 71.50 (1]
NEG ALU) 7.90 1.50 71.50 7.90

AC WITH XPFP. MEM WITH XPEN
e AN 450 1.50 1.50  _1.50
NEG (N) 71.590 71.50 7«90 1.50
AIND 1.50 71.50 7,50 {50
NEG A(N) 7.90 [0 . {90 7.%0
[§VA] 1.50 71.950 750 490
NEG (L) {50 7.50 .50 71.50
- - AtU) - 1450 7.50 7.50 (.50

NEG AlUY ) 7.50 1.50 7.50 7.50




FLOATING POINT D7 QPERAVION. WITHOUT FURWARDING OF EXTURNAL AND 1-BOX OPERANUS

TT7NO INUEXING INDE X ING
) INTERNAL EXTERNAL  [-80X  INTERNAL EXTERNAL  [-BOX
OPERAND OPERAND OPLRAND OPERANU OPERAND OPERAND

NORMALIZED 1.

- (N) 9.061 . 9.60 _L9s00 9,60
NEG (N) 9.61 9.60 9.61 9.60
o ACN) 9.61 9.60 9.61 9.60 o - -
NEG A(N) .61 9.60 9061 9.60
. B} — U 171 I 9.01 9.60 9.01 9.60 ) e e e ‘ e B
NEG (U) 9.61 9.60 9.61 .60
ALY) 9.61 9.60 961 9.60
NEG ALU) 9.61 9.60 .61 9.60
BOTH OPERANDS WITH XPFN
o UND _ . 9.061 9.60 9.01 260 - e e
NEG (N) 9.61 9.60 961 Y.60
AUN) 9.61  9.60 : 9.61 9.60
NEG A(N) 9.61 9.60 9.61 9.60
tu) 9.061 9.60 9.01 9.60 e e
NEG  (U) 9.61 9.60 9.61 9.60
. ALU) 9.61 9.60 9.61 9.60 _ .
NEG AtU) 9.61 9.60 9.61 9460
AC EXPNI N. MEM EXPNT XPFN
(N) 9.61 9.60 9.61 9.60 _
NEG (N} 9.61 9.60 .61 9.60
ACN) 9.061 9.60 9.61 .9:60 _
NEG A(N) 9.6 9.60 9.61 9.60
tu) 9.61 9.60 9.61 9.60
NEG (U) 9.61 9.60 9.61 9.60
ALY} 9.61 9.60 9.061 .60
NEG AtU) 9.61 9.60 9.61 9.60
AC WITH XPFP. MEM WITH XPFN
e o (N) 9.61 9.60 9.61 9,60
NEG (N) 9.61 9.60 .61 9.60
ALN) 9.61 9.60 9.61 9.60
NEG AIN) 9.06) 9.60 9.61 9.60
tw) 9.61 9.60 9.61 9.60
NEG (U} 9.061 9.60 .61 9.60
_ e AluU) 9.61 9.60 e 961 9.60
NEG A(U) 9.61 9.60 9.61 9.60




FLOATEING PUINT R/ QPERATION. WITHOU! FORWARDING OF EXTERNAL AND [-880x QPERANDS

TNO INDEXING INDE XING

INTERNAL EXTERNAL I-BOX INTERNAL bEXTERNAL I-80X
OPERAND  OPERAND OPERAND OPERAND  OPERAND  OPERAND
NORMALIZED 1.

e N _ ...82170 8,70 8.70 He O

NEG  (N) .70 8. 70 8.70 8.70

AtN) Be (0 8.70 Hae 10 Ye 10

NEG AUN)Y 8.70 8.70 8.70 8.70

tu) e 70 8.70 6,170 be70

NEG  tU) 8.70 8.70 8.70 8.70

U ALU) 8.40 . 8.0 8,10 Be70

NEG A(U) 8.70 8.70 8.70 8.{0

BCTH OPERANDS WITH XPFN

(N) 8,170 8.70 B. 70 B.70

NEG (N} 8.70 8.70 8.70 8.70

e AINY 8,10 8. 70 8,70 Ha1Q

NEG A(NY 8.70 8.70 8.70 8.70

tu) 8,70 Y70 84,70 B.70

NEG  (U) 8.70 8.70 8.70 B.70

ALyY) 8.70 8.70Q 8.10 Be70

NEG AtUL) 8.70 8.70 d4.70 B.70

AL EXPNT N. MEM EXPNT XPFN

(N} d.70 8.170 8.70 Bel0

NEG  (N) 8.70 8.70 8.70 8.70

AUN) 8.70 8.70 Hae10 def0

NEG AUN) 8.70 8.70 8.70 8.70
RSN ¥V S He10 8.10 . 8.70 HeI0 . - -

NEG  {U) 8.70 8.70 8.70 8.70

ALU) 8410 8.70 8.70Q 4,10

NEG AlU) 8.170 8.10 8.70 8.70

4: wllh XPFP. MEM WITH XPEN

e o IND e B0 8,10 800 . 8.10 . R

NEG  (N) B8.70 8.170 8.70 8.70

AN} 8.70 8.7Q 8.70 He 70

NEG AIN) 8.70 8.70 8.70 8.70

tu) 8.70 8.70 8.70 8.70

NEG  (U) 8.70 B.70 8.70 8.70

e ALY R - P £ ] 8.10 . 8.70 8.10 N
NEG AlU) 8.70 8.70 8.70

8.70
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FLOATING POINT  «+

QPERATION,

"~ NO INUEXING

INTERNAL EXTERNAL 1-80X
OPERAND OPERAND OPERAND
NORMALIZEL ).
(N) T.24 T.24
NEG  (N) 724 T.24
- ALN) Te2h 1.24
NEG AIN) T.24 T.24
. {u) 6.60 6,60
NEG (U} 6.60 6.60
AtU} o 6.60  6.60.
NEG ALU) 6.60 6.60
BOTH OPERANDS WITH XPFN
. IN} 660 0060
NEG  (N) 6460 6.60
ALN) 660 6,60
NEG A(N) 6.60 6.60
) [4V]] 6.60 6,60
NEG  (U) be.60 6.60
AtY) 660 6.60
NEG ALU) 6.60 6.60
AC EXPNT N. MEM EXPNT XPFN
(N) 6.90 6.90
NEG (N} 6.90 6.90
. ALN) 690 .90
NEG ALNI 6.90 6.90
(u) 6.90 .90
NEG (V) 6.90 6.90
AlLU) 6.90 6.90
NEG A(U) 6.90 6.90
AC WITH XPFP, MEM WIIH XPFN
(N) 660 __ 6.60
NEG  (N) 660 6.60
A(N) 6.60 6.60
NEG ALND 6.60 6.60
, (u) 6.60 6.60
NEG  {u} 6.60 6460
ALU) 6460 6.60
NEG A(W) 6.60 6.60

WITHQUT FORWARDING OF EXTERNAL AND [-BOX OPERANDS

50

INDE XING
INTERNAL EXTERNAL 1-BOX
OPERAND  OPERAND OPERAND
e A2 2N T.24 B

T.20 1.24
{.24 Tecl . -
T.24 T1.24
6,00 6.60 -
6.60 6.60

I 660 6,60 - e _
6.60 64060
©.00 6,00
6.60 660

. beb0  6.60 B
6.60 6460
6.60 6,60
6.60 6460
6.60 6060 B,
6.60 6.60
6.90 6.90 -
6.90 6.90
6.90 0.90 -
6.90 6.90
~ 6.90 6.90 _ PO

6.90 6.90
6.90 6.90 -
6.90 6.90

3 e b6.60 6.60
6.60 6.60
6.60 6.60 B
6.060 6,060
6.60 6.60 .
6.60 6.60

L _6.00 6460 -

6.60 6460




FLQATlNﬁ_EﬁlﬂI__KR__QBERAlioﬁ.,WHIIHOUT,FORHARDINGNOF,EXTERNAL AND 1-BOX UPERANDS

NO INDEXING
INTERNAL EXTERNAL

AH INODICAYOR OFF

NORMAL IZEC 1.

INDE XING

_1-BOX___ INTERNAL EXTERNAL I-80X
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

- (N 1.50 1.81 1.51 2.6
~ NEG _ (N) 1.50 _ 1.81 1.90 2.4 -
ALN) 1.50 1.81 1.51 2.41
R NEG ALN) 1.50 1.81 . 151 2.4l e .
w) 151 1.81 1.51 2.41
NEG (U} 1.51 1.81 1.51 241
AtU) 1.50 1.81 1.51 2.4\
_ NEG A(U} 190 _1.81_ 1.51 2.0 _
BOTH OPERANDS WITH XPEN . o ; e
(N) 1.50 1.81 1.51 241
NEG _ {N) 1.50 1.81 1.51 2.41
A(N) 1.50 .81 1.51 2 41
NEG A(N) 1.50 1.81 1.5 241 e
tw 1.50 1.81 1.514 2.4
_ NEG _ {U) .51 1.81 1.51 241 .
ACUY 151 1.81 1.51 2.41
NEG A{U) 1.50 1.81 1.51 2.41
 AC_EXPNT N. MEM EXPNT_XPFN
() 1.80 1.81 1.80 2.4
NEG__ (N) 1.80 1.81 1.80 2.4 1
ALNY 1.80 1.81 1.80 2.4\
NEG A(N) 1.80 1.81 1.80 2.41
Uy 1.80 1.81 1.80 2.4
NEG _(U) 1.80 1.81 1.80 2.41 R
ALU) 1.80 1.81 1.80 2.u1
o NEG ALU) 1.80 1.81 __1.80 2.41
__AC_WITH XPFP. MEM WITH XPEN
tN) .80 1.81 1.80 Y]
o NEG (N} 1.80 1.8 1.80 2.41
ACN) 1.80 1.81 1.80 2.41
o NEG A(N) 1.80 1.81 1.80 2.4} o
W 1.80 1.81 1.80 2.1
o NEG (U} 1.80 1.81 1.80 241
ACUY 1.80 1.81 1.80 241
o NEG A(U) 1.80 1.81 _1.B0 2.1 -

51



e . FLOATING PQINT KR OPERATION. WITHOUT FORWARDING OF EXTERNAL AND [-BOX UPERANDS

NO INDEXING INDEXING
_INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL [-HBOX
OPERAND OPERAND OPERAND OPERANU OPERAND OPERAND

AH_INDICATOR ON

NORMAL IZED 1. e ! .
(N} 1.50 1.81 1.91 2ok
NEG _ {N) . 1.50 1.81 1.51 2ol }
AUN) 151 1.81 1.91 2.ul
N NEG AN} R P Y 1.81 1-51 2okl
() N PO 1.81 1.51 2.u
NEG__tu) 150 .80 . deSV. 2ot oo
ALU) 1.50 1.41 1.51 2.ud
NEG A¢U) 1.50 1.81 le51 2ol 1
BOTH OPERANDS WITH XPFN -
(N} 1.50 1.81 1e51 Zoul
NEG __(N) loS1 A8 o heSY 2.kl R,
ACN) 1.50 1.61 1.51 2.4}
.. NEG ANy 1Yl 1.81 .51 2ol
tu) 1.51 1.81 1.5 2.8
I | 1 -1 ¢ SOSN8 V5 R - | 1.81 1.51 2ol
AtU) 1.51 1.81 1.51 2.4
NEG A(U) beH0  be81 . 1.91 2.k} -
AC EXPNT No.  MEM EXPNT XPFN o
(N) 1.80 1.81 1.40 2ol
i 3 NEG  {N) o 1.80 1.81 1.80 2elyd
ACN) 1.80 1.81 1.40 2ol
NEG A(N) 1.80 .81 : o 1..80. Y. N S I
(U 1.80 1.81 1.80 2.4l
o NEG €u) . 1.80 181 1.80 2ol
Y 1.80 1.81 1.80 2.4
R NEG ALUY . 1.80 l.81 1.40 2.4
AC WITH XPFP. MEM WITH XPEN o S o o I
(N) 1.40 1.81 1.80 2.4
. NEG _UIN) . 1e80 1.81 1.80 2.1
A(N) 1.80 1.81 1.80 2ol d
R ; NEG A(NY _1.80 1.81 1.80 2.k
(U} 1.80 1.81 1.80 P
NEG (U} 1.80  _1.81 . 1.80 _ 2.uf} S
ALU) 1.80 1.8) 1.80 2441
e NEG A(U) o 1.80 1.81 1.80 2ot



e FLOATING POINT KMGR QPERATION. . WITHOUT FORWARDING OF. EXTERNAL AND 1-80X QRERANDS .. _

NO INDEXING ' INDE XING
_INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL _1-B0OX_
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

AH_INDICATOR OFF -

NORMALIZEC 1.

(N} .50 1.81 leb1 2.4

NEG . UNY 150 l.81 . BPE-3 2:41

A{N) 1.51 1.81 lab1 2.4 1
. NEG AN} 0. 1.20 1.81 1921 FEL'S

(A'R) 150 1.81 1.51 2ol d

NEG (U) 1.50 1.81 1291 Q.41

AtU) 151 1.81 .51 2ol
o . NEG ALVY) e R Pe-1 1.8 . 1e81 241

_..BQTH OPERANDS WITH XPEN R o
{N) 1.50
NEG (N} 1.50

i
|
|
i
|

o v 8

i
1
A(N) l.51 i
NEG A(NY .. . . .. leSO |}
i
1
!
1

T
(- - [ -

——

{uU) ) 1.51
O CNEG (W) 1.90 .

IR - % B
fa51
1e21}

ALU) .50
NEG AtU} 1.50

o &= i @i o

R
| § I
o —— o o o o~
i
'
|
i
|
i
|
{

NORNKRNNN
b o » o b '
s s FEslE &

AC EXPNT No MEM EXPNT XPFN.

T 1.0 B B 1.80 B o o )
. . NEG__UN) - 1.80 I 1.80_ 2. S _

AUND T .e0
NEG_A(N) 1.80

1.80
1.80

NI NN N
sl EsEFE,
— -

(Ul 1.80

e NEG_ gy 0 1,80
AtU) 1.80

_NEG ALVY . 1.80

1.80

. de80 2.4V
1.80 2ol

180

I I
e S e il

O R e

n
|
=
-
i

|

i

|

|

AC_ WITH XPFP. MEM WITH XPEN

(N) 1.80
S NEG  IN) . 1eBO

ALN) 1.80

1.80
1.80
1.80

. e

i’ o 0 8

1.81 2.4)
. 1.81 ALY
1.81 2.4
e . NEG A(NY ___ 1.80 1.81 1.80 PR -

' (v) 1.80 1.81 1.80 2.6
NEG  (U) 1.80 ___ 1.81 1.80 2.41
Atu) 1.80 1.81 1.80 2.41

S NEG ALV 1.80 : .81 _ 1.80 2241 R




FLOATING POINT KMGR OPERATION. WITHOUT FORWARDING OF EXTERNAL AND I-BOX QPERANDS

54

. NO INDEXING INDE XING
INTERNAL EXTERNAL [-BOX INTERNAL EXTERNAL 1-80x
OPERAND OPERAND OPERANU OPERANU OPERAND OPERAND
AH INDICATOR ON
_ _NORMALIZEL 1. i e o . e e
{N) 1.50 leB1 a5l 2ot
NEG (N} L t.51 .81 1.9l 2.41
AtLN) . 1.50 le81 Fab1i 2441
NEG AIN) - 1.50 1.81 1.51 Lol
{(u) 150 1.81 1ob Zelid
— e NEG LU 1.50 RN X - 3 B odedl e - et e
AlLUd 1e51) .81 151 Zeh ]
NEG ALUD . - 150 Te8) leh 2ot
BOQTH UPERANUS WlIH XPEN. G
{N) fe91 .81 151 2eb 1
e NEG (N} 150 1.81 o la91 241
A(N) 1.50 181 1.51 241
NEG A(N) . 1.50 l.81 1.51 S 2ell
(W) 150 .81 1.51 2eh1
NEG  {U) 1.50 1.81 t.91 2ol
A(U) 150 le81 leb1 2eb i
e NEG ALUY . 1.50 1.81 RN P 240
AC EXPNT N. MEM EXPNT XPEN
(N} 1.80 1.81 1.80 2.4
NEG (N} . 1.80 l.ut 1.80 2ol
ALN) - .80 l.81 1.80 2eb
R NEG_ A(N} . .80  _l.81 _ 1.80 2.4 _
{u) 1.80 i.81 l.80 2ol
NEG  (U) 1.80 1.8} 1.80 2elt1
AlU) 1.80 le8i . 1.80 2.4 1
NEG A(U) . - 1.80 1. 81 i.80 2.4}
AC _WITH XPFP. MEM WiTH XPFN B SO — e
{N) 1.80 l.81 1.80 2.4
NEG  (N) 1.80 l.81 1.80 241
AtLN) 1.80 .81 1.80 2ok
NEG AN} 1.80 .81 1.80 2eul
tu) 1.80 .81 1.80 2okl
e NEG O MeB0 Hl8Y . 1e80 2.u1 e e
Atw) 1.80 .81 1.80 2ol
NEG AtLU) l.80 1.8 1.40 2ol




. FLOATING POINIL _F+ _OPERATION.

WITHOUT FORWARDING OfF EXTERNAL AND [-BOX OPERANDS

NO INDEXING INDEXING
_ INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL
OPERAND OPERAND OPLRAND OPERAND QPERAND
NORMALIZECD 1.
B (N) 1.80 1.81 . 1.80_
NEG (N) 1.80 .81 1.80
. . AIN) . 1.80 1.81 1.80
NEG ALN) 1.80 1.81 1.80
AW . __1.80 1.81 1.80
NEG  (U) 1.80 1.81 1.80
AfU) 1.80 181 , 1.80
NEG ALU) 1.80 1.81 1.80
80TH OPERANDS WITH XPFN
I o ANY. _1.80 1,81 180
NEG (N} 1.80 1.81 1.80
A(N) 1.80 L1 . l.80O.
NEG A(N) 1.80 1.81 1.80
I o iud 1.80 1.8 1.80
NEG  (U) 1.80 1.81 1.80
R ALY 1.80 .81 1.80
NEG AfU) 1.80 .81 1.80
AC EXPNT N. MEM EXPNT XPFN
AN 1.80 .81 1.80
NEG  IN) 1.80 1.81 1.80
S AN 1a80 1.81 1.80
NEG A(N) 1.80 1.81 1.80
W) .80 )l8Y 1.80
NEG (U 1.80 1.81 1.80
B ALY 1.80 1.81 1.80
NEG ALU) 1.80 1.81 1.80
AC WITH XPFP. MEM WITH XPFN
(N) 1.80 181 ... 1.80 .
NEG (N) 1.80 1.81 1.80
. A(N) 1,80 1.81 1.80
NEG A(N) 1.80 1.81 1.80
L ) 1.80 1.81 1.80
NEG (u) 1.80 .81 1.80
ALU) 1.0 1.81 1.80
NEG A(U) 1.80 1.81 1.80

I-80x
OPERAND

v

IPTE B R

NNN N~m-n:m;k

NRNRNNNRNNN

:

. L] L] - L
skrress
|
|
i
]

b oo .
EEEEEEFEEE
—— ——

Zabl
Zah ]
PALY
2.4

S 2a81

2kl
2ali ]
2ol

2.41

|
i
|

‘
|
|

55



56

S .. FLOATING POQINT Ee OPERATION. WITHOUT FORWARDING Qf EXTERNAL AND I-BOX QPERANDS. -
NO INDEXING INDEXING
i . INTERNAL EXTERNAL I-BOX ~ INTERNAL EXTERNAL I-8B0X e e - R
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMAL IZED 1.
{N) 2440 2.40 2.40 22,41
NEG (N) 2.40 2.40 2440 2ok
) AUNY 2040 2:40 —_— e 2e40 Reltd S -
NEG A(N) 2.40 2.40 T 2440 2.4
[4V] ] 2080 . 2,40 . 2440 L 2alt SR
NEG (L) 2.40 2.40 2440 2ol
ALU) 2240 2+40 2240 VALE |
NEG AU} 2.40 2.40 2.40 2.4
BOTH OPERANDS WITH XPFN
,,,,,, iN) 2040 2,40 2040 2.4} S
NEG (N} 2.40 2.40 2440 2.41
ALN) 240 2-40 2240 2.41
NEG A(N) 2.40 2.40 2.40 241
I 1 V3 ) . 2440 2240 _ 2.40 2.4) L S
NEG (D) 2.40 2.40 2.40 2.4 1
S .. ___AtLUY) 2,40 _2.40 2.40 2.41 e R _
NEG A(U) 2440 2.40 2440 2.4
AC EXPNT N. MEM EXPNT XPFN
AN . 2.40 2,40 L2240 2.1 _ _ _
NEG (N} 2.40 2.40 2.40 2.41
e o ANY 240 280 2.40  2.41 . -
NEG AtN) 2.40 2.40 2.40 2.u41
tu) 2.40 2,40 240 2041
NEG (U) 2.40 2.40 2.40 2.41
R . ALY} 2.40 2.40 2.40 2.41 - -
NEG ALU) 2.40 2.40 2.40 2.4l
AC WITH XPFP. MEM WITH XPFN
(N) 2.40 2.40 2.40 2041
NEG (N} 2.40 2. 40 2440 2.4
- - - e ALND 2.40 2.40 2.40 2ol 1 - - S -
NEG A(N) 240 2.40 2.40 FAL S
R 172 2640 2,40 2.40 S 2.4l
NEG (U} 2.40 2.40 2.40 2,41
ALU) 2240 2.40 2440 2.h )
NEG A(U) 2.40 2.40 2.40 FPALY




FLOATING PUINI

NORMALIZEC ).

e AN

NEG (N}

ALN)

NEG ACNY

tu)

NEG (U}
AtUY

" TUNEG ALUD

MEMORY OPERAND HAS XPFN
(N)

NEG (N}

e ALND

NEG AN}

(u)

NEG (U}

ALY)

NEG AlLU)

MEMORY OPERAND HAS U,V FLAGS
(N}
NEG (N}
AIN)
NEG AUN)
B 7))
NEG (U)
AtLU)
NEG A(U}

ML MORY OPERAND HAS XPHP
. AN)

OPERATIONS. WlTHOUT §URWARDING OFf

'NO INDEXING

INTERNAL EXTLRNAL 1-80X
OPFRAND OPEFRAND OPERAND

NEG (N}
A{N)

NEG AN}
. (')
NEG (U}
ALU)

e S RO UUUUTO S ot T S

NEG ALU)

1e33 .81
1.33 .81
1.33 1.81
1.33 1.814
1.33 1.81
1.33 1.81
1.33 1.8)
1.33 .81
1.33 .81
1.33 1.81
1.33 . 1.83%
1.33 1.81
1.33 .81
1.33 1.81
1.33 1.81
.33 1.81
le33 1. 81
1.33 1.81
1433 1.41
1.33 .81
~-la33 1.81
1.33 1.81
le32 1.81
1.33 1.81
o133 181
1.33 1.8
.32 l.81
1.33 1.81
1.33 l.41
1.43 1.81
1.33  _1.81
1.33 .81

INDEXING

INTERNAL EXTERNAL [-BOX
OPtRAND OPERAND OPERAND

——
»

(VRIS

v f

I
LV
-~

o o @& 8 & o s

FrErEEEE

.

“w

™
ISINENE NENE NN N
e e i

w s is e s

sErEFlEeF

L]

(%

v
NN NN RN

LXTERNAL ANU 1-BOX OPLRANDS

-—

.

w

v

i

T R
FEF T TS EF
P R

. 0 e

..

.

AN

N
AR RSN NN
SFErEEEoE
- ey - - O ot

o i

&
|
i
t
I
|
|
|




*OINT_ LWF OPERATION.

WITHQUY FORWARDING CF EXTERNAL AND [-BOX QPERANDS.

58

NO INDEXING
__INTERNAL EXTERNAL

_I=-BOX

OPERAND OPERAND OPERAND

INDEXING

INTERNAL EXTERNAL  [-BOX

OPERAND OPERAND OPERAND

NORMAL IZEG ).
(N) 1.33 1.81% 1.33 2.41
NEG (N} 1.32 1.81 133 2ol
e A(N) 1.33 _le8t 033 2.40 _ .
NEG A(N) §.33 1.81 ) 1.33 2el4 )
— : (U} 132  _ _1.81 o133 2.4 . R SR
NEG LU} 1.33 .81 1.33 2.4
AtU) 1.33 .81 1.33 2.4
NEG A(U) 1e32 1.81 1.33 .41
MEMORY OPERAND HAS XPFN
. iN) 1.33 .. 1.81 133 2.4 B
NEG  {N) 1,33 .81 1.33 2.1
ALN) 133 1.81 1.33 2ell
NEG A(N) 1e33 1.81 1«33 2eh41
— . R 1Y) ) _ o 1.33 _de81 133 2.41
NEG (U) 133 1.81 1.33 241
e At 1.33 L 1a81 1e33 2.4 - -
NEG A(U) 1o 33 letil 1.33 2ely
MEMORY OPERAND HAS U,V FLAGS
R (N) 1.33 . l.81. _ . 3e33  2.80 . S
NEG (N J«33 I.814 .33 2e41
A(N) e 1233 1.8% 1.33 -TLY
NEG AN} 1.33 1.81 1.33 241
(Y 1,33 1.81 1.33 2041
NEG {U) 1.33 1.81 1.33 2441
. - AtU) _1.33  _1.81 .. 1le33 28N - I
NEG A{U) 1,33 l.81 1.33 2okt
MEMORY OPERAND HAS XPFP
iN) 1.33 .81 1.33 2elid
NEG N} 1.33 f.81 .33 2ok 1
e _ ALN) S 1.33 1.81_ _ oo Xe33 2.8 , —
NEG AiN} 133 1.81 1.33 2041
[ S (u) 1033 1.81 1.433 2okl P I _
NEG (U} 1.33 j.81 1.33 2eli i
AtU) 1e33 1.8 1,33 PN 'S |
NEG A(W) 1.33 1.81 1.33 2okt




FLOATlNﬁ_ﬂnlul__nk__DBERAllﬂﬁ.__MLIHOUI.EORHARDlNG,DE EXTERNAL AND [-BOX. OPERANDS ..

INDEXING

|
NO INDEX ENG §
INTERNAL EXVERNAL _[-BOX

INTERNAL EXTERNAL 1-80X

OPERAND OPERAND QPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

(N) 1,40 .81 ! o4 2241
- NEG  (N) 1ebl 1.80 Y 2.1
ALN) 1.40 1.81 Lab1 2241 L
NEG A(N) 1.40 1.81 1ol 1 2.41
() 1.40 1.81 lab1 2.41 . o
NEG  (U) Ry 1.81 1.4 2.4
A(U) 1.40 1.81 Y 2.4)
NEG A(U) 1.40 1.81 Y 2.41
MEMORY OPERAND HAS XPFN
(N} 1,40 1.81 lall . 240 L
NEG (N) 141 1.81 1ol 2.41
ALN) 140 1.81 leld 2.4
NEG A(N) bl .81 Y 2.4 1
) . ) 140 1.81 labl 2,41 .
NEG (U) 1.40 1.81 141 2.41
ALU) 1.40 .81 1okl 241 o
NEG ALU) 1.40 1.81 el 2.41
MEMORY OPERAND HAS U,V FLAGS
e ‘ . NV lals d 1.81 lat) 2.41 R e
NEG (N} 1.40 1.81 ot 2441
L ALN) .40 1.8) dedl 2.4 . . )
NEG A(N) 1.40 1.81 1ol 241
(u) 1,40 1.81 1.4} 2.41 .
NEG  1U) 1.40 1.81 ) 2.1
e AtU) 1.40 1.81 tel | 2a40 . .
NEG A(U) 1,40 1.81 1ol 2.1
MEMORY OPERAND HAS XPFP
iN) 1.40 1.814 1okl 2241
NEG  (N) 1.40 1.81 Y 2.0
o ACN) 1.40 1.81 o l.u) 2.0 o . B
NEG A(N) 1.40 .81 1.4 2,41
) ) .41 1.8] E T NS ~ . o
NEG  (U) 1.40 1.81 Y 2.41 v
o ALU) 1,40 1.81 Y 2.41
NEG A(U) loul 1.81 Y 2.1




- . FLOATING POINT DLWF OPERATION,

WITHQUT FORWARDING OF EXTERNAL AND I-BCX OPERANDS

60

NO INDEXING

INDE XING

INTERNAL EXTERNAL

OPERAND

NORMALIZED 1.

1-BOX

OPERAND OPERAND OPERAND

INTERNAL EXTERNAL

I-sox
OPERAND OPERAND.

(N) l.t1 1.81 1.4 2.4l
NEG  (N) 1.40 1.81 laul 2.4
A(N) j.40  1.81 SO L B
NEG A(N) 1.40 1.81 lobd 2.4
(V) 140 1. SRR Y. S ISR 1. 8 |
NEG  (U) l.40 1. tolidl 2.4l
ALY) .40 1.81 l.u1 2,41
NEG AtU) letd 1.81 totl 2.41
MEMORY OPERAND HAS XPFN
= AN) 1.41 181 el 2lMN I
NEG (N 1.40 1.81 latl 2.41
AIN) 1ot 1.81 1ol d 2,k
NEG AIN) 1,40 1.81 ledl 241
O — 1] X .40  1.81 l.ul 2.4 L _ .
NEG (U fakl 1.81 (PR 2.4
e o AtY) feled .81 I Y X ) 2e84 N I
NEG ALU) 1.40 1.81 Tt 241
MEMORY OPERAND HAS U,V FLAGS
S . 1) 1.40 ~.1.81 LY LY _ - -
NEG (N) 1.40 .81 1.ud 2.41
e e A(N) 1.0 . 1.81 el 2.4 - _
NEG AN} 1.40 1.81 lould 2.4
1) 140 1.81 1ol 2441
NEG (U) 1.40 1.81 1ol 2.41
R - AU 1.40 . 1a81 let} o 2.80 —
NEG AtU) 1.40 1.81 loud 2.4l
MEMORY OPERAND HAS XPFP
(N} 1.40 1.41 lab} 2.41
NEG (N} teul 1.81 1ol 2.4
N , ALN) 1.40 1.81 SR PL S - N R g
NEG A{N) l.40 1.81 loud 2.4
S S 73 NP 1 .1.81 1ot 2.41 B ,
NEG  (U) 1.40 1.81 laud 24l
ALU)Y 1.40 1.81 loul 2,40
NEG A(U) 1.40 1.81 1obl 2.41




o ELOATING POINT LFI OPERATION.

WITHOUT FORWARDING OF EXTERNAL AND §=BOX OPERANDS

NO INDEXING  INDEXING
. _ N __INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL I-BOX. .
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND -
NORMAL IZED 1.
- (N) 4,36 4,06 y.36 4407
NEG  (N) .37 4.06 4.37 h.07
S b AIN) o ha31 4.06 _ .37 u.07
NEG AIN) le36 4.06 4.36 4.07
L ST 17} I S ¥ 4 4,06 4.37  4.07
NEG 1U) uo 37 406 .37 407
AfU) 4,36 4,06 4,36 4,07 -
NEG ALU) w37 4.06 ue37 b.07
MEMORY OPERAND HAS XPFN
e AND N 4.37  4e06 _4.37 4.07
NEG  IN) .37 4.06 u.37 407
ALN) 4,36 4,06 4,30 4,07 _
NEG A(N) Y] 4.06 .36 u.07
I AU Ma3T7 . 4,00 4,37 4,07 ] ;
NEG (U) Y 4,06 4.36 407
- AU 4l3T . 406 L 4.3T 4a07 - . ]
NEG ALU) L.36 4.06 .36 4.07
MEMORY OPERAND HAS U,V FLAGS
B AN P Y A 4,06 437 4.07 i
NEG  (N) .36 4.06 b.36 4.07
I o AINY_ . Me3T. M4.06 Y436 407 . .
NEG A(N) b.37 4.06 437 4.07
() 4,36 4e06 4,36 4. 07
NEG (U} L. 36 4.06 .36 u.07
S . . .._.Aw). e he31 406 4,31 wl0I . - _ ;
NEG AlUD he36 4.06 4.36 4.07
MEMORY OPERAND HAS XPFP
(N) Ie30 4,06 4,36 4,07
NEG (N) .37 4.06 } u.36 4.07
R AN 8,30 HeQ6. 437 (194 ¥ S— B e
NEG AIN) k.37 406 w37 4.07
I S 1) B k.36 4.06 4e36 . heOT . R
NEG  (U) ko3l 4.06 4.36 u.07 ;
_ ALU) 4,37 4.06 4.37 4,07 ;
NEG ALU) u.37 k.06 u.36 4 07 ‘
} ) S I - ; 61




e . FLOAYING POINT.

M+ OPERATION.

62

_WITHOUT FORWARDING OF EXTERNAL AND [-BOX OPERANDS

NO INDEXING

INTERNAL EXTERNAL

_1-80X

IN

DE XING

INTERNAL EXTERNAL

1-BOX

ERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
(N) 4,79 Bo.ld 4.93 9.89
NEG (N) 4.93 B8.68 L.81 9.67
ALN) 4.80 B.u6 k.93 .9.89 _ - —
NEG AN} k.93 8.68 4.80 9.67
e AUN 4.52 _1.86 e BeB2 9,01 U S -
NEG W) 4.92 7.86 keD2 9.07
AtU) 4.52 1.86 4.92 9.07
NEG A(U) ho52 71.86 he52 9.07
MEMORY OPERAND HAS XPFN
o . iN) o2 1.86 M52 . 9.07 —
NEG  (N) k.52 7.86 4.52 9.07
A(N) 4452 1.8¢6 beo52 9.07
NEG A(N) h.52 7.86 4.52 9.07
e e e ) 4.52 1.86 - k.52  9.07 S - S
NEG (U} he52 7.86 he52 9.07
e e R Y1) } 4.52 1.86 W52 0 9.07 — -
NEG A(U) he52 7.86 bhe52 9.07
MEMORY OPERAND HAS U,V FLAGS
— - R— ) B 7Y -1 S Y. - N - 4.62 9.67 B — S
NEG (N} L.65 B.46 L.b4 9.67
R . ALN) b.65 8.46 .63 9.67 I e
NEG AIN) k.66 8. 46 b.ol 9.67
u) 4.0l 8.U46 4ob6h 9261
NEG (U} be.63 8.406 b6l 9.67
_— e ALUY o0l Bl 4.2 9.0 - S S
NEG A(U) hae65 B.406 Le65 .67
MEMORY OPERAND HAS XPEFP
(N) ba617 B.40 h.62 9.67
NEG (N} h.65 8.46 h.62 .67
- - .. ALN) _b.62 B.406 462 9.67 - R : .
NEG A(N) 4.62 B.46 b.65 9.67
S U - Ll065 8.46 4.65 C9.67 . - - -
NEG (W) k.65 Be.l6 b.b62 9.467
AtU) b.63 8.46 463 9.61
NEG A(U) heb2 8.46 heb2 9.6T




4_*ELQAlluﬁaﬂﬂlNl_Miﬁﬁ_OEERAIlOﬂ.m“HJIHOUI“EDRuARDJNGMOE-EXIERNAL_AND”l:gOx;02€RANDS_WVW e

NO INDEXING INDEXING
e I . _INTERNAL EXTERNAL 1-80X ENTERNAL EXTERNAL _1-BOX __

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZEC 1.
(N) 4.80 8.ub uW.93 9,89

NEG (N} 4.93 8.68 4.81 9.67
- CAUNDY 4,81 .- B.46 . 4,93 9.89. .
NEG A(N) 4.93 8.68 h.81 9.67
_— P uy 4452 Te86 . 4.92 9.07 S
NEG (U} - k.82 B.l406 4a.82 9.67
AtU) : o2 7.86 4452 9.07

NEG AlU)} 4.82 8.u46 4.82 9.67

MEMORY OPERAND HAS XPFN
e e e AND o Me92  1.86 . heS52 . | 9.07
NEG (N) heb2 7.86 4.52 9.07
: AIN) beH2 1.86 4.92 9.017

NEG A(N) he52 71.86 hae5H2 9.07
AN heB2 BaB6 . Me92 .07
NEG {U) k52 T.86 he52 9.07
L AU 492 . TeB6 . Ma92 9.01
NEG A(UY .52 71.86 ke52 9.07

MEMORY OPERAND HAS UsV FLAGS
e AN ho63 . Beko . oo habM . 9.060
NEG (N} k.60 8.46 4.63 9.067
_AENY ke B.406 . he65 9,01
NEG A(N} 4o b2 8.46 ha65 9.67
J) heb) 8,46 B262 9.617

NEG (V) 4.63 B.46 heb2 9.617
A e Bl . L a2 9.61
NEG A(U) Lh.65 B.46 h.b6l 9.67

" MEMORY OPERAND HAS XPFP - N
_ (N) .61 Bal be63 9261

NEG (N) bab62 8.46 he62 9.67

- AN 8,60 B.M6 - _h.03 9.67 . . .
NEG AIN) ke65 B.46 he63 9.67
e MY e 63 Bl46 he05 . 9.67
NEG (U} he62 B.l46 4.6u4 9.617
ALU) 4,64 B.46 Lobl 9.61

NEG A(U} 4o.67 8.406 bo.bl 9.067




FLOATING POINY Eel

EFFECTIVE ADDRESSES

ONE 2040
ADDRESS FIELD NOT INDEXED
(N) 2,40 2.40
- NEG (N} 2.40 2,40
A(N) 2,40 2,40 S ~
NEG A(N) 2.40 2.40
(v) 2.40 2,40 S
NEG (U} 2.40 . 2.40
ALU) 2,40 2.40
NEG A(U) 2,40 2,40
ADDRESS FIELD IS (INDEXED
(N) 2,40 2,40 e S -
NEG  (N) 2,40 2.40
AN} 2040 2,40
NEG AIN) 2,40 2,40
() 2,40 2,40 B o -
NEG  (U) 2.40 2.40
R ALU) 2,40 2,40 _ . .
NEG A(U) 2.40 2.40



65

FLOATING POINT  SHF
SHIFT 1 SHIFT 3 SHIFT 6 SHIF1 v  SHIFT 12 SHIFT 95
ADDRESS FIELD NOT INUEXED
(N) 1.80 1,80 2.1y ) 2,10 8e70 )
NEG  IN) 1.80 1.80 2.10 s b0 2.10 8.170
- o AMN)Y o 1.80 .80 2.10 §-40 2.10. . 8,40 . S
NEG ACN) 1.80 1.80 2.10 240 2.10 8.70
! 1,80 1.80 2.10 2,40 2o M0 thaf0
NEG  (U) 1.80 1.80 2.10 S 2.10 8.40
ALU) 1.80. 1.80 2.10 Zaht 2.10 HalU
NEG AfU) 1.80 1.80 2410 2440 2.70 8410
ADDRESS FIELD 1S INDEXED
IN) 1.80 1.80 2410 240 2440 8.70
NEG  (N) 1.80 1.80 2.10 2.40 2.40 8.10
A{N) 1.80 1.80 2. 10 240 2+40 8.70 e
NEG ALN) 1.80 1.80 2.10 740 2.40 8.70
R SN 1Y} I 1,80 1«80  _2.10 C 2240 2240 _BeIO . e e e
NEG (U} 1.80 1.80 2.10 2240 2.40 8.70
A ALY} 1,80 1,80 2,10 240 2.40 4.0 .
NEG ALU) 1.80 1.80 2410 2440 2.40 8e70
— o S - —— PR 13 -~ - e enm J— _



_FLOATING POQINT _ + QOPERATION, WITH FORWARDING OF EXTERNAL AND {-BOX OPERANDS

NO INDEXING INDEXING
INTERNAL EXTERNAL ~ 1-BOX = INTERNAL EXTERNAL [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZEC 1.

(N) y.37 2.41 2.217 b.37 2.4) 2.4
NEG  (N) .37 2.41 2.217 u.37 241 Y]
AIND 437 2.0 2,21 u.31 2.41 2.4l
NEG A(N) u.37 2.4 2.27 Y 2.41 2.
- ) 3.60 2.4 1.81 0 3.60  2.41  2.41 -
NEG (L) 3.60 2oul 1.81 3.61 2.1 241
ALU) 3,60 2.u1 1.81 3.61 2.4 2.4
NEG ALU) 3.60 2.4 .81 3.61 2441 2.1
BOTH OPERANDS WITH XPFN .
C_AN) 3.60  2.ud 1.81. _ 3.61 281 2.41 )
NEG  (N) 3.60 2.u1 1.81 3.61 2.41 2.4
ALN) 3.60 2.4} 1.81 3.61 2.41 2,41
NEG A(N) 3.60 2.4 1.81 3.61 2.u41 2,41
Uy 3.60  2eb  1e8)  3.61 2.4]) 2.41 . _
NEG (U) 3.60 2.41 1.81 3.61 2.4 2.4
o _ALU) 3.60 2.40 1.8l 3.60 2.41 2.4 - .
NEG ALU) 3.60 2,41 .81 3,61 2.4 2441
AC EXPNT N. MEM EXPNT XPFN
e {N) 3.90 2.4l 1-81 3.90 2.4l 2.4 i}
NEG  IN) 3.90 2.u1 1.81 3.90 2.4 2.41
ALN? 3.90 2.0 1.81 3,90 2,41 2.4]
NEG AIN? 3.90 2.41 1.81 3.90 241 2.41
(Ul 3,90 2.41 1.81 31.90 2.4 2441
NEG (U) 3.90 2.0 1.81 3.90 2.4 2441
o A(U) 3.90 2.4 .81 3,90 2441 2.4 o -
NEG A{U) 3.90 2.41 1.81 3.90 241 2441
AC WITH XPFP. MEM WITH XPFN
(N) 3,90 2.41 1.81 . 3.90 2.41 2,41
NEG (N) 3.90 2441 1.81 3.90 2.4 2.4
. ALN) 3.90 2241 1.81 _ __3.90 .41 2.4} L _ e
NEG A(N) "3.90 2.4 1.81 3.90 2.41 2.4l
I ~_tu) - 3.90 241 180 _3.90  2.41 el 1 e o _
NEG (W) 3.90 2.40 1.81 3.90 2.4 2.4
- AU} 3.90 2.u1 1.81 3.90 2.41 2.41
NEG A(U) 3.90 24410 1.81 3.90 2.4 2.4




-~ FLOATING PQINT D+ OPFRAYION. WITH FORWARDING OF EXTERNAL AND [-BOX OPERANDS
NO INDEXING . INDE X1 NG
_ INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL_ __1-BOX i

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZEC 1.

i (N) bol43 2.58 2.51 hol3 2.58 2.58
- NEG (N) 15.01 2.58 2.57 15.01 2.58 2.58
ALN) 4o.43 2.58 2.51 bol3 2.98 _2.58 - I
NEG A(N)} 15.00 2.58 2.57 15.01 2.58 2.58
() 3.90 2441 1.81 390 . __2.41. __ 2.481 o e e
NEG (U) 4.20 2.41 1.81 4.20 2.4 2.41
AtU) 3.90 2.4 1.81 3,90 2.4 241
NEG AtU) 4.20 2.41 1.81 4,20 2.4 2.4
BOTH OPERANDS WITH XPEN )
B iN) 3.90 2.M . 1.8) __3.90  2.41 a8l _ N _ _ .
NEG (N} 3.90 2.41 1.81 3.90 2.41 2.4
A(N) 3,90 2e41 1.81 3.90 2241 2041
NEG A(N) 3.90 2.4 1.81 3.90 2.4 2.k
e (4VE] 3.90 241 _1.81  _3.90 . 2.4) ___ 2.4% e o _ -
NEG (U} 3.90 2.41 1.81 3.90 2441 2.4 0
e e ALU) 3.90 2.4 leB81_ _ 3.90 2.4l 2241 I .
NEG A{U) 3.90 2.4 1.81 3.90 2.4 2.41
AC EXPNT N. MEM EXPNT XPFN
. J IN) 4,20 2.41 2.10 4,20 . 2.4Y . 2.41 S - _
NEG (N} 4.20 24k 2.10 4,20 2.41 2140
_ — ___AIN}Y 4,20 288 2,80 . 4.20 . 2.41) ey -
NEG AN} 4.20 2.4 2. 10 4.20 2.41 2.4
tu) 4,20 2.41 2.10 4,20 2241 2e41
NEG (W) 4.20 2.4 2.10 4,20 2.4 2441
e ALUY 4,20 2,41 2.00 . 4.20 2.4l 2241 _—
NEG AlU) 4.20 2.41 2.10 4,20 2401 2.4
AC WITH XPFP. MEM WITH XPFN
(N) 4.20 2.4 2.10 %.20 2.4 Z2e41 .
NEG (N} 4420 2441 2.40 4.20 2.41 2.41
e e AAND 4.20 2o 2210 4e20 . 2.81). 241 e e
NEG A(N) 4.20 2.41 2.10 4.20 2.4 2.l
I .ty 4.20 2.41 210 4,20 2441 Py | .
' NEG  (U) 4.20 2.41 2.10 4.20 2.4 2ot
AfU) 4.20 2.4 2.10 4,20 2.41 2.41
NEG ALU) 4,20 2.41 2.10 4.20 2.41 2.4




e FLOATING POINT K OQPERATION.. WITH

68

FORWARDING OF EXTERNAL AND 1-BOX OPERANDS

NO INDEXING

INVERNAL EXTERNAL

. 1-BOX

CINTERNAL

OPERAND OPERAND OPERAND OPERAND

INDEXING
EXTERNAL = I-BOX

OPERAND OPERAND

NORMALIZED .

(N) 3,60 2.41 1.81 3.61 2.41 241
NEG  (N) 3.60 2.4l .81 3,61 2.4l Y
- ALN) 3,60 241 1.81 3,60 2.4\ 2.V .
NEG A(N) 3,60 2.4 1.81 3.61 2.41 2.41
) 3,60 2.1 l.81 3,61 2,41 2.0
NEG (U) 3.60 Y .81 3.61 2.41 2.4
ALU) 3,60 2441 1.81 3,61 241 2e81
NEG A(U) 3.61 2.40 .81 EWY 2,41 2.ul
BOTH OPERANDS WITH XPFN
{N) 3,60 2,41 1.81 _  3.61 . 2e4l.  _2ahl
NEG (N) 3.60 2.41 1.81 3.61 2.4 2.41
A(N) 3,60 2041 1,81 3,61 2,41 2241
NEG AIN) 3,60 2.41 1,81 3,610 2.4 241
() 3460 2e81 1481 3.61 . 2.41 22410
NEG (U} 3.60 2.41 1.81 3.61 2.41 2.48
ALU) 3,60 2,41 He81 3,61 2.1 2e41 _
NEG AfU) 3.60 2,44 1.81 3.61 2.41 2.4
AC EXPNT N, MEM EXPNT XPFN
L AN) 3,490 2441 1.81 3,90 2041 2,410
NEG  (N) 3.90 2.u1 1.81 3.90 2441 PR
A(N) 3,90 2,u4) .81 3,90 2.4 2441
NEG AIN) 3.90 2.41 1.81 3.90 2.4 2eb1
(U) 3,90 2.41 1.81 3,90 2241 2.41
NEG (W) 3.90 2.41 1.81 3.90 2.41 2ol
. AtU) _3.90 2.41 1,81 3.90 . 2.41 2.4l
NEG ALU) 3.90 2.41 1.81 3.90 2.41 Y
AC WITH XPFP. MEM WITH XPFN
IN) 3.90 2441 1,81 3.90 2.4l 2.41 . . ) R
NEG (N} 3.90 2.4 1.81 3.90 2.1 241
e O MIND 3,90 2.u) 1.81 3.90 2.4 241
NEG A(N) 3.90 2.4l 1.81 3.90 2.41 2ok
e R 11} 3,90 2.u1 1.81 3.90 2,41 2041
NEG  (U) 3.90 2.41 1.81 3.90 2.4 2okl
ALU) 3.90 2.4l 1.81 3.90 2.u1 2,41
NEG A(UD 3.90 2.41 1.81 3.90 2.4 241




FLOATING POINT  KMG OPERATION. MWITH FORWARDING OF EXTERNAL AND 1-BOX OBERANDS

NO INDEXING o " INDEXING
INVERNAL EXTERNAL 1-80X  INTERNAL EXTERNAL 1-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND QPERAND

" NORMALIZEC 1.

. {N) 3.61 2ol 1.81 3.61 2.41 P | I
NEG (N) 3.60 2.u1 1.81 3.61 2.41 2.0 1
ALN) - 3.60 2.4 1,81 3,61 2.41 2.41
NEG A{N) 3.60 2.41 1.81 5.61 241 2.41
R 173 B 3,60 2.4) _1.81 3.0l 2el 1 P S N -
NEG U) 3.60 2.41 1.81 3.61 2.41 2ot}
A(U) 3.60 2.4 1.81 3.61 2.41 2.4t i
NEG ALY 3.60 241 1.81 J.61 2.u41 2.u41
BOTH OPERANDS WITH XPFN
. oo ANy 3,00 LR 1.8} 3.0! 2.41 2+41 - -
NEG (N} 3.60 2.1 1.81 3.061 2.41 2ol
AIN) 3.60 2.41 1.81 3.0} 2.41 2a41
NEG A(N} 3.60 2.41 .81 3.061 2.41 2.41
R LV} ) .3.60 0 2.410 .81 3.0l L 2a81 2altl -
NEG (U} 3.60 241 1.81 3.61 2.41) 2.4
[ — o JALYY 3,60 . 2.4l 1.81 _ _ 3.0] a4 2241 - -
NEG AtU) 3.60 2441 .81 3.61 2.41 21
AC EXPNT N. MEM EXPNT XPFN
S e ANY .. 390 2l.u}. .81 3.90 2.4 2.4) - S
‘NEG (N} 3.90 2.41 1.81 3.90 2.41 2.41
. AENY 0 3.90. 2s41 CdeB8Y 3,90 2.8) 2.4 _ R
NEG A(N) 3.90 2.4 1 1.81 3.90 2,41 2.41
[§V) ) 3.90 2.41 1.81 3.90 2.41 2.4 1 I
NEG {(U) 3.90 2.41 .81 3.90 241 2.4}
JOE AUy 0 3,90 2.b1 L 1e81. 3.90 2.4} 2.41 I
NEG ALU) 3.90 2.41 .81 3.90 2.41 2.4
AC WITH XPFP. MEM WITH XPFN
{N) 3.90 2.41 1.81 3.90 2.41 2.k
NEG (N} 3.90 2.41 1.81 3.90 2.41 2.u1
e . AIN) 3,90 2.u) 1.8 3.90  2.4) 2.4} - - R
NEG A(N) 3.90 2.41 1.81 3.90 2.4 2.4
S R ) 3.90 _2e40 1.81 23.90 2.41 241 N —
NEG (U} 3.90 2ol 1.81 3.90 2.41 2.4
AfU) 3.90 2.41 1.81 3.90 2.41 2.41%
NEG ALU) 3.90 2.41 1.81 3.90 ekt 24




FLOATEING PQINT  +MG OPERATION. WITH FORWARDING OF EXTERNAL AND [-bB0X OPERANDS

NO INDEXING INDEXING
INTERNAL EXTERNAL I-BOX INTERNAL EXTERNAL 1-B0X
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

" NORMALIZEC 1.

o {N) We3l 2.4 2.21 4.37 2.41 2alid
NEG (N) 4.20 2.4 2.10 4.20 2.4 1 2.4
- R . _AIN) . 4.37 J2el1 227 . We3T . 2.4Y 28N
NEG AIN) 4.20 2ol 2410 420 2.ut 2.41
AN 3.60 2.8 de8L 3060 2e4b0 . 200
NEG (U} 4.20 241 2.10 La20 2441 2.41
AQU) 3,60 2.41 1.81 3.60 2,41 2ek1
NEG AlU) 4,20 241 2.10 420 241 PY
BOIH OPERANDS WITH XPFN
e AND 3,60 2.4 1eB1 3.00 28 2eM)
NEG (N} 3.60 2.4 1.81 3.61 2k 2abd
ACN)  _ 3.60 2441 1.81 3.61 2.41 2.41
NEG ALN) 3.60 241 1.81 3.61 2.4 2.4
e AUY 3200 2080 1.8 3.60 . 2e4) 2440 e
NEG  (U) 3.60 2.41 1.81 S.61 2.41 2.4
I - ALU) 3,60 (el .81 3.6l L 2e4) 2.8 N
NEG AfU) 3.60 2.4 1.81 3,60 2.41 2.4l
AC EXPNT N. MEM EXPNT XPFN
S AN . 3.90.  2.41% 181 _ 3,90 a1 2.8} o
NEG N 3.90 2441 1.81 3.90 2,41 2akd
L AINY 3.90 2.4) 1-81 . 3.90 241 L2241 L
NEG AIN) 3.90 2.41 1.81 3.90 2.4 2441
() 3.90 2.4 1.81 3.90 241 2.t
NEG  (U) 3.90 2.4 1.81 3.90 2.4 2.41
e ARUN 3090 2.0 M.BE . 3.90 . 2.8) 2440 _
NEG A{U) 3.90 2441 l.81 3.90 2.41 2a41
AC WITH XPFP. MEM WITH XPFN
(N) 3.90 2.41 1.81 3.90 2.4 2ol
NEG  (N) 3.90 Y .81 3.90 2.4 2alid
o MIND 3290 0 2eM) . 8e81 . 3.90 2.4V 2eMb . , -
NEG ALN) 3.90 241 1.81 3.90 2.41 241
AUy 3,90 2,40 .81 3,90 . 2.41 _ 2.44 _
NEG (U} 3.90 24410 1.81 3.90 2.41 2.4 1
ALU) 3.90 2.4l 1.81 3.90 2.41 2eh1
NEG AtLU) 3.90 2.4 1.481 3.90 2.41 2.4




— FLOAIING"RQLNIMDtMGMDEERAIION.YWH[[H ... FORWARDING OF ExTERNAL..AND [-BQX OPERANDS

NO INDEXING INDEXING

INTERNAL EXTERNAL . _I-BOX _INTERNAL EXTERNAL . 1-B80X

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED ).

{N) hol3 2:958 251 .43 2.98 2.58 e
- NEG (N) 15.01 6.90 6.90 15.00 6.90 6.90
A(N) bel3 2098 297 _4aW3 2498 2.58
NEG AINI 15.00 6.90 6.90 15.01) 6.90 6,90
vy 3.90  2.41  1.BL ___ 3.90 . . 2,41 2.41
NEG (U} 3.90 - 2.41 2.40 3.90 2.4 2.4
ALU) 3.90 2441 1.81 3.90 2241 2e41
NEG AtUV) 3.90 2441 2.40 3.90 2.41 2.41
BOVH OPERANDS WITH XPFN
— {N) 390 241 .81 0 3.90. 2.41 2241
NEG (N) 3.90 241 1.81 3.90 2411 2.4
AtN) 3.90 2.41 1.81 3,90 2ob1 2e41 -
NEG A(N) 3.90 2.41 1.81 3.90 2441 2441
[, tuy - 390 2e41 181 _ _3.90 el _ 2441 -
NEG (U) 3.90 2441 1.81 3.90 2.41 2.41
ALUY  _3.90 _ _2.41 181 . _ 3.90 _ 2.41_ _2e41 _
NEG AtU) 3.90 241 1.81 3.90 2.41 2eU41
AC EXPNT N. MEM EXPNT XPFN
e {N) he20  2e41 210 4.20 241 2241 _
NEG (N} 4.20 2.4 2.10 4.20 2.41 2441
——— ALN) 4,20 . 241 2.10 4220 . 2.41 241 -
NEG AtN) b.20 2.41 2.40 4,20 241 2.4
(U} 4,20 2e41 2.10 4,20 2e41 2ol —
NEG  tU) 4.20 2.4 . 2410 4.20 2441 2.1
A(U) 4.20 __2e81 2410 4,20  2.41) CL2eb 1 _
NEG A(U) 4.20 2441 2.10 Lhe20 2.u41 241
AC WITH XPFP. MEM WITH XPFN
iN) 4,20 2e41 2. 10 4420 2.4 1 2.41 —
NEG {(N) 4,20 2.41 2.10 4420 2.4 2.41
AIN) 4,20 2.41  2.10 b4.20 2.41 2ol 1 e
NEG A{N) 4.20 2,41 2.10 4,20 2.41 2.4 1
_ [V} ] 4,20 _2eM41 2.10 4,20 2.41 C2e80 -
NEG (W) 4,20 2.4 2.10 4,20 2.41 241
AtU) 4,20 2441 2.10 4420 2.41 2441
NEG AtU) 4,20 2ok 2.10 4.20 2.4 2ol l

m



FLOATING POINT ST OPERATION. WITH  FORWARDING OF EXTERNAL AND I-BOX OPERANDS

NO INDEXING INDE XI NG
INTERNAL EXTERNAL 1-80X INTERNAL EXTERNAL 1-B0X

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMAL IZED J.

(N) 3.61 4,80 7.25 3,61 4.80 1.55
NEG (N} 3.61 4,80 7.25 3. 60 4.80 7.55
- A(N) 3.61 _4.80 1.25 3.61 4,80 1.55
NEG A{N) 3.61 4.80 7.25 3.60 4.80 7.55
tus 3.61 4.80 7.25 3,61 4.80 7.55
NEG  (U) 3.61 . 4.80 7.25 3.60 4.80 7.55
ALU) 3.61 4,80 1.25 3261 4.80 7.55%
NEG A(U) 3.61 4.80 7.25 3.61 4.80 7.55
B80OTH OPERANDS WITH XPFN

(N) 3,61 4,80 1.25 3.61 4,80 7.55
NEG (N} 3.61 4,80 7.25 3.60 4.80 7.55
ALN) 3,60 - 4,80 1.25 3. 60 4,80 7255
NEG AIN) 3.61 480 7.25 3.60 4.80 7.55
tu) 3.640 4,80 7+25 3.60 4,80 1.5%
NEG tU) 3. 61 4.80 7.25 3,61 4.80 7.55
A{Y) 3,61 4,80 1.25 3,061 4,80 7,45
NEG ALU) 3.6} 4.80 7.25 3.60 4.80 7.55

AC EXPNT N, MEM EXPNT XPFN ‘
. ___AN) 3,61 4,80 7.25 3. 60 4.80 7255
NEG  IN) 3.61 4.80 7.25 3.60 4.80 7.55
ALN)D 3.61 4,80 7.25 3.60 4,80 7.55
NEG A(N) 3,60 4,80 7.25 3.60 4.80 7.55
(u) 3,61 4,80 1,25 3,60 u.80 7,95
NEG (U 3.60 4. 80 7.25 3.60 4.80 7.55
AtU) 3.01 4,80 7.25% ____3.60 4,80 1.55
NEG ALU) 3.61 4.80 7.25 3.60 4.80 7.55

AC WITH XPFP. MEM WITH XPFN

(N) 3,61 4,80 7.25 3,061 4,80 1.55
NEG (N) 3.61 4,80 7.25 3.61 4.80 7.55
‘ AIN) 3.61 4. 80 7.25 3.6 4,80 1.55
NEG AIN) 3.61 4.80 7.25 3.60 4.80 7.55
I - {u) 3.61 4. 80 125 3,60 4,80 755
NEG (U} 3.61 4.80 7.25 3.61 4.80 7.55
ALY) 3.61 4,80 7.25 3.60 4.80 7.55

NEG ALU) 3.61 4.80 1.25 3. 60 4.80 7.55




[ ... . FLOATING POINT SiQ QPERATION. WITH FORWARDING OF EXTERNAL AND 1-80x OPERANDS
NO INDEXING INDE XING
[ ... .. _INTERNAL EXTERNAL  1-BOX INTERNAL EXTERNAL 1-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED |.
(N) 9.00 10.80 13.29 2.00 10.80 13.60
NEG  {N) 9.00 10.80 13.29 9.00 10.80 13.60
e AIND _92.00. 10.80 ~13.29 . ?2.00. 10.80 1360
NEG AIN) 9.00 10.80 13.30 9.00 10.80 13.60
RO £V [S— - L. T ¢ B . 960 . 12.0% d.40. 9060 12.39
NEG  (U) 8.40 9.60 12.09 8.40 9.60 12.39
A(U) 8440 9460 12.09 .40 9200 12039 — -
NEG A(U) B8.40 9.60 12,09 8.40 9.60 12.39
BOTH OPERANDS WITH XPFN
- o AND L BeAO 9200 . 12.09 8.40 9.60 12.39
NEG (N) 8.40 9.60 12.09 B8.40 9.60 12.39
A{N] 8,40 9.60 12.09 . 8.40  9.60 1239
NEG AN} 8.40 9.60 12.09 8.40 9.60 12.39
e S £ V) | .40 . 9.060 12.09 840 9..00 12439
NEG (U} B.u0 9.60 12.09 B.40 9.60 12439
S AU BalO S 9.00 . . 12.09.. 8.40. 9.60 12.139
NEG ALU) 8.40 9.60 12.09 8.40 9.60 12.39
AC EXPNT N. MEM EXPNT XPFN
e . e AND 9400 _ 9060 . 12.09 9.00 9260 1239
NEG (N} 9.00 .60 12.09 9.00 9.60 12439
e e e AUND 9.00  9.00 12.0?2 9.00 9.60 12.39
NEG A(N) 9.00 9.60 12.09 9.00 9.60 12.39
(Y) 8.40 960 12.09 B.40 9260 12+ 39
NEG (W) 8.40 9.60 12.09 8.40 9.60 12.39
e ALU) . BlWO 9.60 . 12.09 8,40 9.00 12439 -
NEG A(U} 8.40 9.60 12.09 8. 40 9.60 12.39
AC WITH XPFP. MEM WITH XPFN
{N) Bel0 9.60 12.09 8.40 9.60 12.39 -
NEG (N) 8.40 9.60 12.09 8.40 9.60 12.39
- - .. AINY  B.4O . 9.060 12.09 . 8.40 9.60  12.39 -
NEG AIN) 8.40 9.60 12.09 8. 40 9.60 12.39
e e AUD 8.40 . 9.00 12.09 8.40 9.60 12439
NEG (U} 8.40 9.60 12.09 8.40 9.60 12.39
ALU) 8.40 9.60 12,09 B.u0 . 9.60 12.39
NEG AtW) 8.40 9.60 12.09 B.40 9.60 12.39
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_ FLOATING POINT__ SRD OPERATION. WITH  FORWARDING OF EXTERNAL AND [-BOX QPERANDS

NO INDEXING : INDEXING
_ INTERNAL EXTERNAL  [-BOX _ INTERNAL EXTERNAL 1-BOX

OPERAND OPERAND DPERAND OPERAND OPERAND OPERAND

 NORMALIZED l. ' -

(N) 3.61 50140 .86 3,60 5.10 8.16
NEG (N} 3.60 5. 10 7.86 3,60 5.10 8.16
. ALN) 3.61 5.10 7.86 3.6 5.10 8.16
NEG AIN) 3,61 5.10 7.86 3.60 5.10 8. 16
B tu) 3.61 5.10 7.86 3.601 5,10 8.16 .
NEG (U) 3.61 5.10 7.86 3.61 5.10 8.16
A(U) 3,61 5.10 7.86 3.61 5.10 8.16
NEG A(U) 3,61 5. 10 7.86 3.61 510 8. 16
BOTH OPERANDS WITH XPFN
B {N) 3.61 5,10 186 3.60 5.10 8. 16 .
NEG (N} 3.61 5.10 7.86 3.61 5.10 Be 16
ALN) 3.60 9. 10 1.86 3. 60 5.10 Be 16
NEG AIN) 3.61 5. 10 7.86 3.61 5.10 8.16
) 3.61 5.10 1.86 3.61 5.10 8.16 _
NEG  (U) 3.61 5. 10 7.86 3.6 5.10 816
e . ALU) 3.60 5.10 7.86 3.60 5.10 8216 o
NEG A(U) 3.61 5.10 7.86 .61 5.10 Be 16
AC EXPNT N. MEM EXPNT XPEN
R § 3.61 5.10 _1.86 3.61 5.10 8.16 B
NEG (N} 3.61 5.10 7.86 3.60 5.10 8. 16
o B Y1) 3.61 5.10 7.86 3.61 5.10 8.16 o
NEG A{N) 3.6 5. 10 7.86 3.61 5.10 8.16
() 3.61 5.10 7.86 3.61 5.10 8.16
NEG  (U) 3.61 5.10 7.86 3.60 5.10 8,16
_ALU) 3.61 5.10 7.86 3.61 5.10 8.16 .
NEG ALV} 3.60 5.10 7.86 3.60 5.10 B. 16
AC WITH XPFP. MEM WITH XPFN
(N) 3.61 5.10 7.86 3.60 5.10 8.16
NEG  (N) 3.61 5. 10 7.86 3.61 5.10 8.16
. _ALN) 3,61 5.10 7.86 3.61 5.10 8.16 . _
NEG A(N) 3.6l 5.10 7.86 3.01 5.10 8.16
- U] 3.61 5,10 7.86 3.6 9.10 8.16 _ B
NEG (L) 3.61 5.10 7.86 3.6) 5.10 8416
AtU) 3.61 5.10 7.86 3.61 5.10 B.16
NEG A(U) 3.6 5.10 7.86 3.61 5.10 8.16




FLOATING POINT SRT OPERATION, WITH FORWARDING CF EXTERNAL ANL I-BCX QOPLRANDS
NO INDEXING INDEXING
INTERNAL EXTERNAL I-BOX  INTERNAL EXTERNAL  [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND  OPERAND
NORMALIZED 1.
e IN) 34.81 36.001 39,28 3u.81 36,01  39.58
NEG (N} 34.81 36.01 39.28 Su.81 36.01 39.58
ALN) 3u.81 36.0% 39.28 s4.81 36.01 39.94
NEG AN} 3u.81 36.01 39.28 3u.41 36.014 39.458
i W 34.81 36.01 39.28 34,81 36.01 39.98
NEG (U} 3u.81 36401 39.28 34.81 36.01 39.58
e Aluy  Sh.B1  36.01  39.28  3u.8) _ _ 36.01  39.58 .
NEG AtU) s4.8) 36.01 39.28 3u.81 36401 39.58
BOTH OPERANUS WITH XPEN
) (N) 3u.81 36.01 39.28 4081 36.01 39.58
NEG (N} 34,81 36,01 39.28 34,81 36.01 39.58
} AULNY  34.8) 36,014 39.28 _ 3u.81 36.0) . 39.58
NEG A(N) 3u.81 36.01 39.28 3h.81 36.01 39.58
v 34.81 36,01 39.28 34.81 36.01 39.58
NEG (U} 34.81 36.01 39.28 34,81 36.01 39.58
o ALUY 34.81 36.01 39.28 3u.81 36.01 39.98
NEG ALU) 34,81 36.01 39.28 34,81 36.01 39.58
AC EXPNT N. MEM EXPNT XPFN
{N) Ju.81 36.01 39.248 3u.81 36.01 39.58
NEG  IN) 3u.81 36.01 39.28 34.81 36.01 39.58
AN} ju.81 36.01 39.28 34.81 36,01 39.98
NEG AIND 3u.81 36401 39.28 3u.81 36.01 39.58
. Ay 34,81 36.01 39.28  _3u.81 . 36.01 39.58
NEG  (U) 3u.81 36.01 39.28 3.8l 36.01 39.58
ALy 34.81 36,01 39.28 3u.81 36.01 39.58
NEG ALU) 54,81 36.01 59.28 3u.81 36,01 39.58
AC WITH XPFP, MEM WITH XPFN
o UANY L SBLB 36,01 39.28  34.81 . 36.01 39.58 .
NEG (N} sh.81 36.01 39.28 34.81 36.01 39.58
ALNY 34,81 36.01 39.28 34.81 36.01 39.98
NEG ACN) 14,81 36.01 39.28 u.81 36.01 39.58
B tu) su.8) 36.01 39,28 3u.81 36.01 39.598
NEG  {U) 34.81 36.01 39.28 34,81 36.01 39.58
ALY 34,81 36.01 _ 39.28 3u4.8) 36.01  39.58 -
NEG A(U) 3u.81 36.01 39.28 3u.81 36.01 3y.58
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_FLOATING POINT = QPERATION. WITH FORWARDING OF EXTERNAL AND [-8B0X OPERANUS

NO INDEXING T INDEXING
CINTERNAL EXTERNAL  I-B0X  INTERNAL EXTERNAL I[-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

© U NORMALTIZED ).

IN) 4.80 2.70 2.70 B.B0 2,70 2.70 e
NEG  (N) §.80 2.71 2.70 4.80 2.71 2.170
e e AN 480 2071 2.70 . . 4.80 2.7 2.70
NEG A(N} 4.80 2.71 2.70 4.80 271 2.70
S e kUYy  W,80 0 2.70 2.10 4.80 2.70 270
NEG  (U) 4.B80 .. 2.71 2.10 4.30 2.71 2.70
ALY) 4,80 2.70 2.70 4.80 2.10 2.70 o
NEG A(U) 4.80 2.71 2.70 4.80 2.71 2.70
BOTH OPERANDS WITH XPFN
S AN . be80 . 2.11 2.70 4.80 2.11 2.170
NEG (N} 4.80 2.10 2.10 4.80 2.71 2.70
~ T 4. 80 2.71 _2.10 4.80 2.71 2.00
NEG AIN) 5.80 2.10 2.70 4.80 2.71 2.70
_ (Y) L4.80 L 201 2.170 4.80 2471 2.10
NEG  (U) 4.80 2.71 2.170 4.80 2.71 2.10
ALU) 4.80 . 2.70 2.70 4.80 2.1 270
NEG A(U) 4.80 2.11 2.70 4,80 2.71 2.70
AC EXPNT N. MEM EXPNT XPEN
. (NI 4.80 2ol 2.70 4.80 2all 2.70
NEG (N 4.80 2.71 2.10 4.80 2.71 2.70
ACN) 4.80 2.11 2.170 4.80 2.71 2.70
NEG AIN) 4.80 2.10 2.70 4.80 2.71 2.70
e UYMW HO0 2001 2410 4.80 2eM 1} 200
NEG  (U) 4,80 2.0 2.70 4.80 2.714 2.70
ALUI 4.80 2.171 2.70 4.80 2471 2.70
NEG ALU) 4.80 2.70 2.170 4.80 2.0 2.70
AL WITH XPFP. MEM WIIH XPFN
o S o IN) 4.80 0 2.71 _2.10 . L8O 2ell 210 e
NEG () L.80 2.71 2.70 4. 80 2.71 2.70
A{N) 4,80 2.1 2.70 4480 2 | 2.10
NEG AN 4.80 2.71 2.70 4.80 2.71 2.10
1uy 4.80 2,170 2.70 L.80 2.70 2.70
NEG LU 4.80 2,01 2.10 u B0 2.71 2.70
,,,,,, e ALUY WG BO 2470 2.70 4. 40 L2200 2.70. . R ;
NEG A(U) 4.80 2.1 2.70 4. 80 211 2.70




FLOATING POINI p® (QPERAYION. WITH FORWARDING OF EXTERNAL AND I-B0OX QPERANDS

NO INDEXING INDE XI NG
INTERNAL EXTERNAL 1-BQX INTERNAL EXTERNAL  [-B0OX
OPERAND OPERAND OPERAND OPERANU  OPERAND OPERAND
NORMAL TZEL .
SO - {N) 5.70 . 3.00 . 3.00  5./0 3,00  3.00 — S
NEG (N) 5.70 3.00 3.00 5410 j.oo0 3.00
- A(N) 2.70 3.00 .00 .50 3.00 3.00
NEG A(N) 5.70 3.00 3.00 5. 70 3.00 3.00
~{u) 5. 10 - 3.00 3.00 9. 10 3.00 3.00
NEG  (U) 5.10 3.00 3.00 5. 10 3.00 3.00
— e ALU) o De10 3,00  3.00 5.0 3.00  3.00 -
NEG AtWU) .10 3.00 3.00 5.10 3.00 3.00
BOTH OPERANLS WITH XPFN
(N) 2.10 3.00 3.00 5. 10 3.0Q 3.00
NEG (N} 5.10 3.00 3.o00 5. 10 3.00 3.00
S e AUNY 000 3,00 3,00 ~92.40 . 3.00 . 3.00
NEG A(N) 5. 10 3.00 j.00 5. 10 3.00 3.00
(u) 2.10 3.00 3.00 . 9.10 3.00 3.00
NEG (U 5.10 3.00 3.00 5. 10 3.00 3.00
. AtU) 5. 10 3.00 3.0Q0 . 2«10 - J.00 3.00
NEG AtU) 5.10 3.00 3.00 5. 10 3.00 3.00
AC EXPNT N. MEM EXPNT XPFN
o {N) 2.10 3.00 3.00 2. 10 3.00 3.00
NEG (N) 5. 10 3.00 3.00 5. 10 3.00 3.00
. AIN) 9. 10 3.00 3.00 0«10 3.00 3.00
NEG A{N) 5.10 3.00 3.00 5. 10 3.00 3.00
- 1Y) 2.10 . 3,00 3,00 @ 5,10 __ 3.00 3.00
NEG (U} 5.10 3.00 3.00 5. 10 3.00 3.00
. AU} 2. 10 3.00 3.00 9. 10 3.00 3.00
NEG AtU) 5.10 3.00 3.00 5. 10 3.00 3.00
AC WITH XPFP. MEM WiTH XPFN
S (N) 5.10 3,00 3.00 2. 10 3.00 3.00 ——
NEG (N} 5.10 3.00 3.00 5.10 3.00 3.00
- A(N) 5. 10 3.00 3.00 5. 10 3.00 3.00
NEG AIN} 9. 10 3.00 3.00 9. 10 3.00 3.00
)] . 5. 10 3.00 3.00 5.10  3.00 3.00
NEG  (th 5. 10 3.00 3.00 5. 10 3.00 3.00
o N AlU) 5.10 . _3.00 3.00 9. 10 3.00 3.00 _
NEG AlLU) 5. 10 5.00 3.00 5. 10 3.00 3.00
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FLOATING POINT 7/ OPEKRATION.  WITH

FORWARDING OF tXTERNAL AND

[-BAx OPERANDS

78

NO INDEXING INDt X[ NG
INTELRNAL EXTERNAL 1-80X INTERNAL EXTERNAL 1--BOX
OPERAND  OPERAND  UPERAND  OPERAND  OPERAND  OPERAND
NORMALIZED 1.
e CAND L Y.bD .90 7050 9,60 1.50 .50
NEG {N) 9.60 {.50 7.50 ?.60 71.50 .50
ALN) 9.60 7.50 1.50 9.60 7.50 7.50
NEG A(N) 9. 60 7.50 1.50 9. 60 7.50 (.50
tu) 9.60 1.50 71.50 9.60 7.50 {50
NEG  (u) .60 {.50 1.50 9.60 71.50 7.50
e e e RO 9460 T.50 0 1.50 0 9,60 1.50 (.50
NEG ALU) 9.60 1.50 7.50 9.60 .50 7.90
BOTH OPERANDS WITH XPFN
(N) 92.60 7490 7,50 9.60 {.50 [+20
NEG (N} 9.60 7450 1.50 9.60 1.50 7.50
e e AUNY 0 9660 .50 1,950 960 1,50 T.H90
NEG ALN) 9.60 1.50 71.50 9.60 1.50 71.50
tuy 92.60 1,50 71.50 9.60 71.50 71.520Q
NEG [§VR} 9.60 7.50 7.50 9.60 1.50 .90
ALU) 9.60 71.90 71.50 9.60 1.490 7.50
NEG A{U) 9.60 7.50 {50 V.60 71.50 1+50
AC EXPNT N. MEM EXPNT XPEN
(N) 9.60 1.50 7.50 9.60 71.50 7.50
NEG (NI 9.60 {50 7.50 9«00 71.50 {50
ALN) 9.60 7.50 7.50 9.60 7.50 71.50
NEG AN} 9.60 7.50 7.50 9.60 1.50 1.50
e RUD 9.60 1.50 L 1.50 0 9.60 .50 | 7.50
NEG (Ul 9.60 7.50 7.50 9.60 .50 7.90
AtU) 9.60 7.50 7.50 9.60 .50 7.50
NEG ACWUI 9.60 7.50 7.50 9.60 7.50 7.50
AC WITRK XPFP. MEM WITH XPFN
B AN L9260 1.90 9.60 1.90 _T.5%0
NEG (N 9.60 7.50 9.60 7.50 7.50
ALN) 9.60 (.50 9.60 71.50 7.50
NEG AlN) .60 7.90 9.60 I.%0 71.50
tyl 9.60 fe90 .60 {50 7.50
NEG  (U) 9.60 7.50 9.60 1.50 7.50
. Atuy 9260 1.50 o 9.060 0 T.50 . 1.50 .
NEG ALUY 9.60 .50 .60 71.50 7.50




FLOATING POINT. D¢

OPERATION.

NORMALIZEDC 1.

NO INDEXING

INTERNAL EXTERNAL
OPERAND OPERAND

WITH FORWARDING OF EXTERNAL AND [=80X OPERANDS
INDEXING
1-80X INTERNAL EXTERNAL 1-BO0X _ _ . - -
OPERAND

OPERAND OPERAND OPERAND

(N) 4,82 @ 9.61 @ 9.00 Y,.82 9.61 9260
NEG (N} L.82 9.61 9.60 4.82 9.61 9.60
- . ALN) 4.82 . | 9.61 2.60 . 4.82 L 9.6) 0 9460 R
NEG A(N) 4.82 9.0l 9.60 4.82 9.61 9.60
S — U V) | a2 . 9a81. .60 4.82 - Q.61 .. _9.60
NEG (V) 4.82 - 9.61 9.60 b.82 9.614 9.60
A{U) 4,82 2.61 ..9.60 4,82 9.61 9.60
NEG AtU) h.82 9.61 9.60 4.82 9.61 9.60
BOTH OPERANDS WITH XPFN
e e e AN - he82 9. 01 9.60 4.82 . PY-J I 9460 . S —— - S
NEG  (N) k.82 9.61 9.60 4.82 9.61 9.60
A(N) 4,82 9.61 2.60 ha,82 9.61 960
NEG A(N) 4.82 9.61 92.60 h.82 9.61 9.60
— SR e AU) o he82 9.061 9.60 4,82 . 9.61 __9.60 — ~ e
NEG (U} u.82 9.061 9.60 4.82 9.61 92.60
— e ALW) haoB2 9.61 . 9.60. 4,82 901 . 9.00 . e e
NEG AtU) k.82 9.61 9.60 L.82 9.61 9.60
AC EXPNT No MEM EXPNT XPFN
e AN 4.82 .01 9.60 L h.82 Y- D 9.00 S - e e e
NEG (N) L4.82 9.061 9.60 4.82 9.61 9.60
S e AUND 4.82 9.01 9.60 4,82 9.61 900 e e s
NEG A(N) 4.82 9.61 9.60 4.82 9.61 9.60
u) _hl.82 9.61 9.60 4,82 9.61 9.60
NEG (U} 4.82 9.61 9.60 4.82 9.61 9.60
e e e R—Y 17} .82 - 9.01 9.60 4.82 . 9.01 9200 e . R
NEG ALU) 4.82 9.61 9.60 L.82 9.61 9.60
AC WITH XPFP. MEM WITH XPFN
(N) 4,82 9.61 . 9.60 4,82 9.61 2.60
NEG (N? 4.82 9.61 9.60 4.82 9.61 9.60
e ___ALNY. 4.82 9.6! 9.60 4.82 9.61 92.60 e e S
NEG .A(N) 4.82 9.01 9.60 b.82 9.61 9.60
N e AU 4,82 9.061 2. 60 ho82 9.0 9,00 - e B
NEG (U} h.82 9.61 9.60 4.82 9.61 9.60
AtU) 4.82 9.61 9.60 h,82 9.61% 9.60
NEG A(U) 4.82 9.61 9.60 4.82 9.61 9.60
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FLOATING POINT R/ OPERATION. _ WITH ___FORWARDING OF EXTERNAL AND I-BOX OPERANDS _ .. ..

INTERNAL

NO INDEXING

EXTERNAL 1-80X

I&TERNAL EXTERNAL

INDEXING

1-B0OX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
1

NORMALIZED 1.

' 10.80

{N) 10.80 8.70 8.70 8.70 8.70
_ NEG (N} 10.80 8.70 8.70 £ 10.80 8.70 8.70
S A{N) 10.80 8.70 8.70 | 10.80 8.70 8.70
NEG A{N) 10.80 8.70 8.70 10.80 8.70 8.70
L (Ul 10.80 8.70 8.70 10.80 8.70 8.70 e e
NEG (V) i0.80 .. 8.70 8.70 10.80 8.70 8.70
— At U) 10.80 8.70 8.70 10.80 8.70 8.70
NEG AlU) 10.80 8.70 8.70 10.80 8.70 8.170
BOTH OPERANDS WITH XPFN
S {N) 10,80 8.70 8.70 10.80 8.70 8.70 . -
NEG (N} 10.80 8.70 8.70 i10.80 8.70 8,70
A{N) 10.80 8.70 8.70 10.80 8.70 8.70
NEG AIN) 10.80 8,70 8.70 10.80 8.70 8.70
— (4V] ] 10.80 8.70 8.70 10.80 8.70 8.70
NEG {U) 10.80 8.70 8.70 10.80 8.70 8.70
AtU) 10.80 8.70 8.70 10.80 8.70 8.70_ e e
NEG A(U} 10.80 8.70 8.70 10.80 8.70 8.70
AC EXPNT N. MEM EXPNT XPFN
o .__IN) 10.80 8.70 8.70 10.80 8.70 _8.70 _ _ _ I
NEG (N) 10.80 8.70 8.70 10.80 8.70 8.70
B} e AIN) 10.80 8.70 8.70 10.80 8.70 8.70 - _— - e
NEG A(N) 10.80 8.70 8.70 10.80 B.70 8.70
. 1u) 10.80 8.70 8.70 10.80 8.70 8.70 S
NEG (U) 10.80 8.70 8.70 10.80 8.70 8.70
e ... AU 10.80 8.70 8.70 10.80 8.70 8.70 B _ .
NEG ALU} 10.80 8.70 8.70 10.80 8.70 8.70
AC WITH XPFP. MEM WITH XPFN
AN} 10.80 8.70 8.70 10.80 8.70 8,70
NEG (N} 10.80 8.70 8.70 10.80 8.70 8.70
. ... AIN)Y 10.80 8.70 8.70  10.80 . 8.70 8.70 S _ . - _
NEG A(N) 10.80 8.70 8.70 10.80 8.70 8.70
B} - vy 10.80 8.70 _ 8.70  10.80 8.70 8.70 I — .
NEG (W) 10.80 8.70 8.70 10.80 8.70 8.70
AtU) i0.80 8.70 8.70 10.80 8.70 8.70
NEG A(U) 10.80 8.70 8.70 10.80 8.70 8.70




_ _ _ . _ FLOATING POINI_ e+ OQPERATION. WITH FORWARDING Of EXTERNAL AND I-BOX OPERANDS . _
NO INDEXING INDE XING
e __ INTERNAL EXTERNAL [-BOX  INTERNAL EXTERNAL _1-BOX = B _
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
(N) 8.70 7.24 7.24 8.70 T.24 T.24
NEG (N) 16.80 7.24 T.24 16.80 7.24 7.24
IS . . AINY B.70 . T.24 Te24 8.70  T.24 Te24 , )
NEG A(N) 16.80 7.24 T.24 16.80 T.24 T.2h
I I} ] . Bok0 6,60 6.60 _ B0 6.60 6460 o - e ;
NEG . (U) 8.70 6.60 6.60 8.70 6.60 6.60
ALU) 8.40 6.60 6.60 8.40 6.60 6.60
NEG A(UY 8.70 6.60 6.60 8.10 6.60 6.60
BOTH OPERANDS WITH XPFN
S . . EN) . BeM0 . 6.60 6. 60 8.40 _b.60_ _  6.60 _ e S
NEG (N} 8.40 6.60 6.60 8.40 6.60 6.60
A{N) 8.40 6.60 6.60 8.40 b.60 6,60
NEG AIN) 8.40 6.60 6.60 8.40 6.60 6.60 "
e — '} I _8a40 6460 6.60 B.40  6.60 be00 S ;
NEG (L) 8.40 6.60 6.60 8. 40 6.60 6.60
[ e ALY 8,40 0.60 6,60 . 8.0  6.60 660 —
NEG AlUD 8.40 6.60 6.60 B.40 6.60 6.60
AC EXPNY N. MEM EXPNT XPFN
e e AN 8.10 _6.90  6.90 8.70 . 6.90 L 6.90 , _ -
NEG (N} 8.70 6.90 6.90 8.70, 6.90 6.90
e o AINY o B.T0 | 6.90  6.90 __8.70 . 6.90 _6.90 _ -
NEG A(N) 8.70 6.90 6.90 8.70 6.90 6.90
[{'}) 8.70 6.90 6.90 8.170 6.90 6.90
NEG {U) 8.70 6.90 6.90 8.70 6.90 6.90
e ARUY 870 6.90 6.90  8.10 090 6.90 . _ . .
NEG ALU) 8.70 6.90 6.90 8.70 6.90 6.90
AC WITH XPFP. MEM WITH XPFN
(N) 8.40 6.60 6.60 8.40 6,60 6.60
NEG (N} 8.40 6.60 6.60 B.kO 6.60 6.60
. ALN) . BeU0  6.60 . 6.60_ __8.40 6.60 6.60 I _
NEG AIN) 8.40 6.60 6.60 8.40 6.60 6.60
1)) . BaMO 6,60 .60 B.40 6,860 6.60 . B .
NEG (U} 8.u0 6.60 6.60 8.40 6.60 6.60
ALU) 8.40 6,60 6.60 8.40 6.60 6.60
NEG AtU) 8.40 6.60 6.60 8.40 6.60 b6.60
81
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_ - FLOATING POINI__KR__OQPERATION. WITH FORWARDING OF £XTERNAL AND 1-BOX OPERANDS .
NO INDEXING INDEXING
e __ INTERNAL EXTERNAL __[-BOX _ INTERNAL EXTERNAL [-BOX ; R
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
- AH INDICATOR OFF ‘ e _ - o e e
NORMALIZED le.
(N) 3.60 2.41 1.81 3.6) 2.4 2.41
NEG  (N) 3.60 2.41 1.81 3.61 2.4 2.41 o
AUN) 3.60 2.4 1.81 3.61 2.4 2.4
NEG AIN) 3,60 2.41 1.814 3.61 2.4 2eh1 _
) 3,60 2.41 1.81 3.61 2.4 2.41
NEG _ {U) 3,60 2-41 1.8 3.61 2.4 2.41
A(U) 3.60 2441 1.81 3.6 2.410 2ek)
- o NEG ALWY) 3.60 2e41 1.81 3.61 2.41 2ol 1 N
BOTH_QPERANDS WITH XPFN
(N) 3.60 2.4 1.81 3.61 2441 2.410
NEG NI 3.60 2.41 1.8 3.61 2.41 2.41
AIN) 3.60 241 1.81 3.61 2.4 2.4
o ) NEG_AIN) 3,60 2.41 1.81 3.60 2.4 2.4 e
(u) 3.60 2.41 1.81 3.61 2,41 2.4
I ____NEG__tU) 3.61 2.41 1.81 3.6] 2441 2.41 R
A(U) 3.60 241 1.81 3,61 2ok 2.4}
NEG AtU) 3,60 2.41 1.81 3.61 2.4 2okl
AL _EXPNT N. MEM EXPNT XPFN e . o _
IN) 3.90 2,41 1.81 3.90 2.4\ 2e41
e NEG AN} 3,90 2.4l 1.8% __3.90 2.4} 2.4 R
ACN) 3.90 2441 j.81 3.90 2.41 244
NEG_AIN) 3.90. 2.4 1.81 3.90 2.41 2.41
() 3.90 2.4 1.81 3.90 2.41 2441
NEG (U} 3.90 2.41 1.81 3.90 2.4 2.4 I
AlUY 3,90 2.4 .81 3.90 241 2.4 1
e NEG _A(U) 3.90 2.41 1.81 3.90 2241 _2.41 i
__AC WITH XPFP., MEM WIYH XPFN \
(N) 3.90 2.4 1.8 3.90 ¥ 2.4 2.41
e ___NEG _{N) 3.90 2441 .81 3.90 2.41 2.4 . e
ALN) 3.90 2.41 1.81 3.90 2.4 2.4
) o NEG A{N) 3.90 2.4) ____1.81 3.90 2.40 2.4 o _ -
() 3,90 2,41 1.81 3.90 2.41 2.4)
. NEG (U} 3.90 2.4 1.81 3.90 2.41 2.4l
ALU) 3.90 2.4} 1.81 3.90 2e41 2441
e _NEG_A{WU) 3.90 2.4 1«81 3.90 . 2.41  2.4) . I




. _FLOATING POINT KR OQPFRATION. _ WITH. .

_FORWARDING _OF EXTERNAL AND 1-BOX OPERANpS

AH INDICATOR ON

NO INDEXING
... INTERNAL EXTERNAL

INDEXING

1-BOX  INTERNAL EXTERNAL __1-80X_.

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMAL IZED 1.

(N) 3.60 2.41 1.81 3.61 2.41 2.41
N NEG (N) 3,60 2.4%1 . 1.81_  3.61. 2.4} 2.41 S
AIN) 3.60 2.41 1.81 3.061 2.41 2441
_NEG_A(N) _ 3.61 00 2.41  1.81 3.0 2.4l 2.4) _ . — -

tu) 3.60 -~ 2.41 1.81 3.60 2o 2.41
NEG (U) 3.60 2.41 1.81 3.061 2,41 2,41
AtU) 3.60 241 1.81 3.61 2.41 2ok}

e NEG ALY 3.61 2.41 1.81 .01 241 2441 . e

BOTH OPERANDS WITH XPFN — . - e e - I e
(N) 3.60 2.41 1.81 3.60 2.41 2.41
NEG _ (N) 3.60 2.41 1.81 3.061 2al1 2241
AtN) 3.60 2.41 1.81) 3.61 2.41 2.41

IR NEG A(N)  3.60 = 2,41 = 1.81 - PY -3 I 'S Y% S _
) 3.60 2.u1 1.81 3.61 2.414 2.41
JES NEG _{U) 3.60 2,41 @ j.81 @ 3.6l 0 2.4  2.41 e e

AtU) 3.061 2.41 1.81 3.61 2.41 2.4
NEG A(U) 3,60 2041 .81 3.01 2041 241 ]

AC EXPNT No. MEM EXPNI XPFN e - SR S
{N) 3.90 2.4 1.81 3.90 2.41 2.4

—— NEG (N} .. 3.90 2.u41 1.81 3.90 240 2.4% - -
AIN) 3.90 2.41 1.81 3.90 2.41 2.41
NEG A(N) 3.90 2,41 i.81 3.90 2aU41 2.41
tu) 3.90 2.4t 1.81 3.90 2.41 2.u41
B NEG _(U) 3.90 241 1.81 3.90 2.4} 2a41
AtU) 3.90 2.41 1.81 3.90 2.u1 FRL R
o NEG_ALU} 3.90 2241 1.81 3.90  2.41 2.1 -
AC WITH XPFP, MEM WITH XPFN

(N) 3.90 2ek41 1.81 '3.90 2.41 2.41

e NEG __(N)  3.90 2.41 1.81 3.90 2.4V 2.V o
A(N) 3.90 2.41 1.81 3.90 2.4 2ol

—_ NEG AUIN) 3.90 2441 1.8V 3.90 2.4 2.8 S
(U} 3.90 241 1.81 3.90 2e41 2.41
NEG LU} 3.90 LS | 1.81 3.90 2.41 241
AtU) 3.90 2.u41% 1.8) 3.90 2.41 2.4
e _ __NEG_AtU) 3.90 _2eu1 1.8 3.90 2.41% 241
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— FLOATING POINT KMGR OPERATION. WITH FORWARDING OF EXTERNAL AND 1-BOX OPERANDS
NO INDEXING INDE XING
INTERNAL EXTERNAL  [-BOX _ INTERNAL EXTERNAL [-BOX

AH INDICATOR OFF

OPERAND OPERAND OPERAND

OPERAND OPERAND OPERAND

NORMALIZED 1.

- {N) 3.60 2401 1.81 30061 2.41 2441
_ NEG _ (N} 3.60 2.41 1.81 3.61% 2o 2.41
ALNY 3.60 241 1.81 3.61 241 2et
NEG AUN) 3.60 2.41 1.81 3.61 2041 2.41
) 3.60 -. 240 1.81 3.61 2.41 2441
NEG  tUY 3.60 2.4l 1.81 3.61 2.41 2.41
A{U) 3.60 2e11 t.81 3.61 241 2,41
NEG AtU) 3.60 2el41 1.81 3.61 241 2041
BOYH OPERANDS WITH XPFN
(N} 3.60 20414 1.81 3. 61 241 2441
NEG _(N) 3.60 20410 1.81 3.61 2.41 2.41
ALN) 3.60 2.41 1.81 3. 061 2.1 2.41
o NEG AtIN) 3.60 2.41 1.81 3.61 241 2.41
(RV3] 3.60 2.41 1.81 3. 61 2441 2441
NEG tU) 3.61 2ot 1.81 3.61 2.41 2.41
AtU) 3.60 2.u41 1.81 .61 2.41 2.41
NEG_AtU) 3.60 2.41 1.81 3.61 2041 2441
_AC_EXPNT N, MEM EXPNT XPFN )
(N 3.90 2.41 1.81 3.90 2,41 2441
I NEG __IN) 3.90 2.41 1.81 3.90 241 Y29 'S I I
ALN) 3.90 2o 41 1.81 3.90 2.4l 2441
NEG AIN} 3.90 2441 1.81 3.90 2.1 2ol
(R3] 3.90 2.41 1.81 3.90 241 2.4 1
R NEG _(U) 3.90 2.41 1.8 3,90 2.1  2.41 e
) A{U) 3.90 2.41 1.81 3.90 2041 2.4
. NEG ALUD 3.90 2.41 1.81 -3.90 2e41 2.4l e _—
AC_WiTH XPFP, MEM WITH XPFN
{N} 3.90 2.41 1.81 3.90 2.41 2.4
e e NEG (N) 3,90 241 .81 3,90 @ 2.410 2.4l - e e -
ALN) 3.90 2.4 1.81 3.90 2okl 2.41
R NEG_A(NY _ 3.90 2.4Y  1.8F  3.90 2.4l 2.41 S S
vl 3.90 2.4 .81 3.90 2441 2.41
NEG 1U) 3,90 2.4 1.814 3,90 2e41 2041
AtU) 3.90 2.41 1.81 3.90 241 2e41
NEG ALU)Y 3.90 2ell .81 3,90 2.4%1 2441 — I -




- ____FLOAYING POINY KMGR OPERATION. . WITH. . FORWARDING OF EXTERNAL AND I-gOX_OPERANDS - -
NO INDEXING INDEXING
e __INTERNAL EXTERNAL = 1-BOX  INTERNAL EXTERNAL _ I-BOX S - -
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
AH INDICATOR ON__ e - - e . S I
NORMAL IZED .
(N) 3.60 2.41 1.81 3.60 2.41 2.4
_NEG IN) 3,60 _ 2.41 . _1.81 . _3.61 ekl 2.41 R
AtLN) 3.60 2.41 1.81 3.61 2441 2.4l
CNEG AN o 3.61 . 2.4) . 1.81 3.b61 . 2.41 . 2.M4i S - . e
ty) 3.60 2041 1.81 3.60 2.41 2.4
NEG _{U) 3.60 2eltd _1.81 3.61 2241 2ol 1}
AtU) 3.60 2.41 1.81 3.61 2.4 2.4
S . NEG _ALY) 3,060 . 2.h4d . 1e84 - Y3 2e41 2.4} S R -
BOTH QPERANDS WITH XPFN —— I o e — S B .
IN) 3.60 2.41 1.81 3.61 2.4 1 2.4
NEG _{N) 3,60 2241 1.81 3.6 2eh] 2eli i
ALN) 3.60 2.41 1.8} 3.61 2.4 2.41
e NEG AINY 3,60 2.4} Che81 3.061  2au1  2.41 S S
iy) 3.60 2.41 1.81 3.61 2.41 2.4
NEG . (U . 3.60 2«41 181 _3.61 . 2.4l 241 _. U
Atu) 3.61 2.41 1.81 3.6 241 2ol
NEG AtU) 3.60 el 1.81 J.01 2.41 241
,,,,, AC EXPNT No MEM EXPNY XPFN B e - S i
(N) 3.90 2.41 1.81 3.90 2.41 2.41
e NEG L UNDY ~3.90 _2.u41 Sl.8) . 3.90 2241 244 S S
A{N) 3.90 2.41 1.81 3.90 2.41 2.41
NEG A{N) 3.90 2241 1.81 3.90 2241 2241
v} 3.90 2.4 1.81 3.90 2441 2.4
J— ONEG (UY _3.90 _ 2.41  1.B1 . 3290 . 2.41_ . 2.41 - N e S _
AtUY 3.90 2.4 i.8¢ 3.90 2.4 2.k1
N - U NEG ALUY 3,90 . 2.ub . l.80 . 3.90 L 2a44 224)
AC WETH XPFP, MEM WITH XPEN
(N} 3.90 2.41 l.81 3.90 2.41 2441
_____ NEG _ {N) 3,90 2o 1.81  3.90.. 2l ) VLS W S - JE S —
AIN) 3.90 2.4 1 1.81 3.90 2441 2.4
NEG AUN) 3,90 Z2.hl . 1.8} 3,90 o 2e81 . 2ed) i S
(U1 3.90 2441 1.81 3.90 2.41 2443
NEG (U} 1.90 241 1.81 3.90 Qa1 2241
AlU} 3.90 2.4t .81 3.90 2.41 2.41
NEG_ALU) 3.90 el 1.8V 3,90 2.8Y . ZedtV . —
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FLOATING POINT F¢ QPERATION. WITH FORWARDING OF EXTERNAL ANL [-BOX OPERANDS

NO INDEXING T INDEXING
INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL  [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

 NORMALIZED 1.

. {N) 3.90 2a01  1.81 3.90 2.1 2.U41 _ _
NEG (N} 3.90 2.4t 1.81 3.90 2ot} 2k
S s A(NY . 3.90. . _ 2.41  1.81 23.90 . 2.u1 2ot} U _
NEG AN} 3.90 2.4 i.81 3.90 2.4 2.4
—— {u) .. 3290 . 2.u4. 1.81 3,90 . 2.u} _Ralid e
NEG (U} 3.90 2.41 1.81 3.90 2au4 241
AlU) 3.90 240 1.81 3.90 _2al 2:41 -
NEG ALU)} .90 20U 1.81 3.90 2.41 2.41)
BOVH OPERANDS WITH XPFN
e ANY L 30900 2641 1.81 . . 3.90 = 2.4l 2.41 . - e e
NEG (N} 3.90 2.41 1.81 3.90 2.4 2e41
ALN) 3.90 2241 1.81 3.90 2241 AL S
NEG A(N) 3.90 2.41 1.81 3.90 2.41 2.41
S S oo Ady o o 3.90 ek} 1.81 . 3.90 2.1 2:41 -
NEG  (U) 3.90 2eli) 1.81 3.90 2.41 2.41
o ALUY 3.90 . 2eh1 .81 = 3.90Q 2.k 2.8
NEG AfU) 3.90 2el1 1.81 3.90 2.41 2ol
AC EXPNY No MEM EXPNT XPFN
e R S AN) 3.90 . 2wl 1.81 3.90 2-41 2ehd
NEG (N} 3.90 2.41 1.81 3.90 2.41 241
Ll AdN) . 3.90 2ol 1.81 3. 90 2eli ] Zelil. -
NEG AIN) 3.90 2441 1.81 3.90 2.41 2.4
ftuy 3.90 2okl 1.81 3290 VLS | 241
. NEG (U} 3.90 2.41 1.81 3.90 2.41 2.41
e B S A T 3.90 C 2.1 1.81 3.90Q 241 Lelt - .
NEG ALUY 3.90 2.4 l.81 3.90 2.41 2ok}
AC WITH XPFP. MEM WITH XPFN
AN} 3.90 FPLY | 1.81 3.90 _2.41 Leli - -
NEG (N} 3.90 2.41 1.81 3.90 2.4 2ol
A(N) 390 2.4l 1.81 3.90  2.41 RS N B S -
: NEG AUNY 3.90 2441 1.81 3.90 2ah1 2ot}
S ) 3.90 el .81 3.90 L 2eU1 2e41
NEG (W) 3.90 2.41 1.84 3.90 ek 2el
o AtU)  3.90 2ol 1.81 3.90 2.81  2.41% —
NEG ALU) 3.90 2.41 1.81 3.90 2441 240




FLOATING POINT . E4 QOPERATION. WITH

NO INDEXING
INTERNAL EXTERNAL 1-BOX

FORWARDING OF EXTERNAL AND 1-B0Ox OPERANDS

~IND

EXING

INTERNAL EXTERNAL [-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEC 1.
(N) 4,20 2.4} 2.40 4.20 _2e41 2.4 e
NEG  IN) 4.20 2.u41 2.40 4e20 2.41 2.u1
A(N) 4.20 2.4 2.40 4.20 2.4 2441
NEG A{N) 4.20 2.41 2.40 4.20 2.4 2441
) b.20_  2.4] 2.40 4.20 2.41 2okl
NEG (U} 4.20 2.41 2.40 4220 2.41 2ot
- ' A(U) 4,20 2,41 2.40 4,20 2041 2.4)1 S
NEG ALUI 4.20 2.4 2.40 4.20 2.4 2441
BOTH OPERANDS WITH XPFN
IN). 4.20 2.41 2.40 b.20 2.41 2.4
NEG  (N) 4.20 2.4 2.40 4.20 2.61 2441
A(N) 4,20 2.41 2.40 4.20 2.4) 2,41 S
NEG A(N) 4.20 2.1 2.40 4.20 2,41 2.1
Uy 0 4,20 2.b41 2440 4,20 Q.41 2ak1
NEG  (U) 4.20 2,41 2.40 4.20 2.4 2441
AtL) S he20Q . 2441 2440 4,20 2.41 et
NEG A(U) 4.20 241 2.40 4.20 2.4 2.kl
AC EXPNT N. MEM EXPNT XPEN
SR - . (N) S b.20 2.41 2.40 4,20 2.41 2,41
NEG (NI 4.20 240 2.40 4.20 2.41 2.4}
. ALN) b.20 0 2.41 2.40 4.20 2all 2e14
NEG ACN) 420 2.4 2.40 4.20 2.4 2441
tu) 4.20 2041 2.40 4220 2.41 2.4 I -
NEG  (U) 4.20 2.u1 2.40 4.20 2.4l 2.4l
AtU) S 4.20 0 2.4] 2.40 4.20 2401 2.4
NEG AtU} 4.20 2.41 2440 4.20 2.4 2.41
AC WITH XPFP. MEM WITH XPFN
. (N) 4.20 2441 2.40 4.20 2.41 241
NEG (N} 4.20 2.41 2.40 4.20 2.4 2.4}
; AINY 0 Be20  2.41 .2.40 4.20 2.41 2ok
NEG AN} 4.20 2.41 2.40 4.20 2.4 2441
—— . oo AU ke200 0 2041 2.40 4.20 2.41 2e41
NEG (U} 4.20 2.41 2.40 4.20 2.4 2.41
ALU) 4,20 2ob1 2,40 4,20 2.4 2.41 —
NEG AtU) 4.20 2.1l 2.40 4.20 2.4 2.4
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FLOATING POINT L OPERATION. WITH FORWARDING OF tXTERNAL AND 1-BOX OPLRANUS

NO INDEXING INDE X I NG
INTERNAL EXTERNAL  [-BOX  INVERNAL EXTERNAL |- HOX
OPERAND OPERAND OPLRAND OPLRAND OPLRAND  OPFRAND

NORMALIZED 1.

{N) 3.0t 2s41 1.81 3.01 2.41 PN
NEG  (N) 3.01 2.4 1.81 5.01 241 RS
ALY . 3.01 2.4 1.81 3.01 2.41 Jalid
NEG AUN) 3.01 2.1 1.81 5.01 2.41 FIRTS
B V] _ 3.01% 241 1.81 5.01 2.l1 dold
NEG  (U) 3.01 . 2.41 1.81 3.01 2.4 2l h
ALU) 3.01 2.4 .81 3.01. 2eud 2ol
NEG ALU) 3.01 2.4l 1.81 3.01 2.4l 2.
MEMORY OPERAND HAS XPFN
3 e . AN) 3.0 2ol 1.81 3.01 FALR | 2ol
NEG (N 3.01 2.41 1.81 5.01 2.41 2ol
A(N) 3.01% 2.ul 181 . 3.01 2.41 FELN |
NEG AIN) 3.01 2.4 1.81 5.01 2.4 2ok}
) tuy 3.01 2.41 1.81 3.0 2.4 2eli}
NEG  (u) 3.01 2.4l .81 3.01 2.4 FIR'R!
A{U) 3.01 2,41 1.81 5.01 2.4 2ol
NEG ALU) 3.01 2.4 1.81 3.01 2.4 2.4
MEMORY OPERAND HAS U,V FLAGS
(N) 3.01 2.41 1.81 3.01 2.41 2ot}
NEG  (N) 3.01 2.4 1.81 3.01 2.4 TS
AINY. 3.01 2.4 l.84 5.01 2.41 2.0
NEG AIN) 3.0t 2.4 1.81 3.01 2.41 2ol
: (MVE) 3.01 2.4 . 1.8Y _ 3.01  2.ut LS
NEG (U} 3.01 2.4 1.81 5.01 2.41 2okl
ALy 3.01 2.4 1.81 3.01 2.41 2al
NEG ALU) 3.01 2.41 1.81 3.01 2. 2.ul
MEMORY OPERAND HAS XPFP
. {N) 3.01 2.41 1.81 L 3.01 2.4 2.l B ; .
NEG  (N) 3.01 2.4 1.81 5.01 2.41 PIR'S
A(N} 3.01 2.1 t.81 3.01 2.41 2ol
NEG ALN) 3.01 2.4 1.81 3.01 2.48 PINTR
o 3.0} 2.4 1.81 3.01 2.41 2.4
NEG (U} 3.014 2.4 1.81 3.01 201 2ok
ALy} 3.01 2.4%1 1.8V 3.0) . 2.41 2.0
NEG A(U) 3,01 2.4 1.81 3.01 2.u1 241




FLOAYING POINI LWF OPERATION. WITH FORWARDING QF EXTERNAL AND ]-80OX OPERANDS

T NO INDEXING ' INDEXING
INTERNAL EXTERNAL  [-BOX  INTERNAL EXTEKNAL  I-850X
OPLRAND OPERAND OPERANG OPERAND OPERAND  OPERAND

NORMAL IZEL 1.

S e AND 3,01 2.u1 1.81 3.01 2eb1 2.41
NEG (N} 3.01 2.41 1.81 3.01 PN 2ol
ALN) 3.01 241 1,81 3.01 LR 2ol
NEGC AIN) 3.01 2.41 1.81 3.01 Ry 2ol
(u} 3.01 2algl 1.81 3.01 2.U1 2.4
NEG (U 3.01 2.4 1.81 5.01 2.1 2o
. AWUY 3.0 ZenY . 1.81  3.01 2.l Llal )
NEG AtU) 3.01 241 1.81 3401 2.4l 2.4
MEMGRY OPERAND HAS XPEN
{N) 3.01 2etl 1.81 3.01 2.4 26l ]
NEG  (N) 3.01 2.4 1.81 3.01 2.4 2e4)
e ALNY 3.01 2e41  1.81 5,00 . 2ebdt . 2.h1 .
NEG AtN) 3.01 2.41 1.81 3.01 2.41 2o
tuy 3.01 2kl 1.81! 3.01 2kl 2elt ]
NEG  (U) 3.01 2.4} 1.81 5.01 2.h1 2ol
AlU) 3.01 2241 1.81 3.01 2041 2elt ]
NEG ALUL) 3.01 2.41 1.81 3.01 2ol 2ol
MEMORY OPERAND HAS U,V FLAGS
{N) 3.0 2ol 1.81 3.01 2.4 Qe8]
NEG [N 3.01 2.k} 1-81 3.01 2.41 2.8
ALN) 3.01 2e41 1.81 3.0} 2ot 2.4l
NEG A(N) 3.01 2ald 1.81 5.0 2.4 2.0
,,,,,, tu) _.3.01 2ol d 1.81 3.0} 2ot ) 2.1
NEG (W) 3.01 2.41 .81 3.01 2.4 2el
AlLUY 3.01 2ali ] 1.081 3.01 2441 2elt )
NEG A(U) 3.01 2.1 1.81 3.01 2ol 2.4 1
MEMCRY OPERAND HAS XPFP
S — AN 3.01 241 .80 3.08 _  2.ul _ 2.uf
NEG  IND 3.01 2.0 1.8} 3.0 2.4t 2.4
ALN) 3.01 2.4l .81 5.01 2.41 2ol
NEG A(N) 3.01 2.41 1.81 3.01 2.41 2.4
) 3.0} 2.4 1.81 3.01 2.41 2.41
NEG  {U) 3.01 2.41 1.81 3.04 2.41 2.41
I e AU 3.01 2.40  0.81  3.0% 2.4 2.4
NEG A(W) 3.01 2.4l 1.81 5.01 2.41 2.4
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FLOATING POINT DL QPERATION, WITH FORWARDING OF EXTERNAL AND 1-80% QPERANDS

NO INDEXING INDE X1 NG
- - . INTERNAL EXTERNAL =~ [-BOX  INTERNAL EXTERNAL -BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEC I.
1N} 3.90 2441 1.81 3.90 2.41 2.41
NEG (NI} 3.90 2.41 1.81 3.90 2.4 2.u1
e _ALND 3.90 2.41 _ 1.81 3.90 201 2.Wd
NEG ALN) 3.90 2.41 1.81 3.90 2.4l 2441
USSR, 1 V) ) 3.31 2.40 1.8 3.31  2.41 2.4} S S
NEG (U) 3.31 2.41 i.81 3.31 2.41 2441
ALU) 3.31 2041 .81 3.31 2.41 2.4
NEG ALU) 3.3 2.41 1.81 3.31 2.41 2.41
MEMORY OPERAND HAS XPFN
— — e ANV 390 2.4 .80 3.90 2.41 Zelsl
NEG  IN) 3.90 2441 1.81 3.90 2.41 2.4
A{N) 3.90 2.41 1.81 3.90 2.41 2eb41
NEG A{N) 3.90 2441 1.81 3.90 2.4 2.41
SR : (U)o 3.30 2,01 .81 3.3) 2,40 2.M0
NEG (U} 3.34 2441 1.81 3.31 2.41 2.4l
S o ALUY 0 3030 2.4 1.80 0 3.31 2.4 2,40
NEG ALU}Y 3.31 2.41 .81 3.31 2.41 2.4
MEMORY OPERAND HAS UsV FLAGS
S . e AN 3,90 2080 1.81 3,90 2.4 2.41 . -
NEG  (N) 3.90 2.4 1.81 3.90 2.41 2.4
o AMN). 3,90 2.4) . 1.81 3.90 ZY N Y :
NEG ALN) 3.90 2,41 1.81 3.90 2.41 2441
tu) 3.31 2441 1.81 3.31 241 2.4}
NEG  1U) 3.31 2.41 1.81 3.31] 2.41 2.4
o ALUY 3031 2e4) 1.80 3.31 2.0 2.4 - S
NEG A(UN 3.31 2.41 .81 3.31 2.41 2.4l
MEMORY OPERAND HAS XPFP
; (N) 3.90 2241 .81 3.90 2441 2041
NEG (N} 3.90 2441 1.81 3.90 2.41 2441
R e AINY 3,90 2.40 1.8 3,90 0 2,43 2.0
NEG AIN) 3.90 2441 1.84 3.90 2.4 2.4
SRR 11 S — P 1 E— L. § 181 3.31 2.4} Ly - _
NEG (W) 3.31 2,41 1.81 3.31 2.4 2.41
A(U) 3.31 2.41 .81 3.31 2.41 2441
NEG ALU) 3.31 2.41 1.81 3.3 2.4 2.4




FLOATING POINY DLwE OrtrATEON. wllh FORWARDING OF AT )/iNAL ARNL 1-BOX UPERANDS

NOITNUE X TNG INDE X ENG
INTERNAL FXTERNAL I-BOX INTERNAL EXTERNAL -BUX
OPERANG  OPEFRANG  OPYRANU  OPLRANU  OPERAND  OPLRAND

NORMALTZEL 1.

e (N) 3.90 2okl 1.81 5,90 2ot Zoul
NEG () 3.90 Jalid .81 4.90 2ol 2ol
I 3.90 2.4l 1.4 3,90 Zeul el )
NEG AN 3.90 2ol 1.81 3.90 2ot Zoul
(u) 3. 54 2ol 1.8 5.51 2.4 2ol
NEG  (U) 3.31 . 2ond .81 30381 2okl 2ol
[ e ALY L 3.3 2e4) 1.8 3. 510 okl 2al ]
NEG ALU) 3. 34 Zonl .81 5.3 el 2ol
MEMCRY OPERAND HAS XPEN
(N) 5.90 Zolil .81 5.90 2.1 2441
NEG  IN) 3.90 2.4 1.81 5.90 2.ul 2441
e AENY O 3.90 2.4 l.g1 3.90 2ol 2ot}
NEG AIN) 3.90 2ah1 1.81 5.90 2.ul PNy
{u) 5,310 2.14 1.81 3,31 2.4 P
NEG (U} 5.31 2ou 1.81 3.3) 2.4 2ot
ALU) 3. 31 el l 1.81 3. 31 2ol 2ok}
NEG A(UD 5.31 2.ud 1.81 3.31 2.4 2.4
MEMORY OPERAND HAS UsV FLAGS
(N} 3,90 2okl 1.8 5,90 2401 2okt
NEG (N 3.90 2ot 1.81 3.90 2o d 2ol
. AIN) 3.90 2.l 1.81 3.90 2okl 2ol
NEG AINI) 3.90 21 1.81 3.90 2.4l 2ol
AUy 3.3 L 2eld 1.81 3.34 PL N el d .
NEG  1U) 3,31 2441 1.81 3,41 2.4 0 2ol
ALU) 3.31 2441 1.81 3,51 2.0 2oud
NEG ALU) 3,31 240 .81 3.31 2.41 2okl
MEMORY OPERAND HAS XPFP
e ANY 0 3.90 . Z2e4) L 1.81 3.90 2.4) 2.4} o
NEG  (N) 3.90 2.ul 1.81 3.90 2.4 241
o AN} 3.90 2.4l 1.81 3.90 Zz.ud 2ol
NEG AIN} 3.90 2.4 1.814 3.90 2.41 2abl
) () 3.3) 2.4l 1.81 3,31 PN 2ol d
NEG (U 3.3) 2.4 1.81 3.3 2.5 ot
— ALV 3.3 Lol 1.41 3.31 2.41 o2l
NEG ALU) 3.31 2.4l 1.81 3.31 2oh 0 20!
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_ .~ FLOATING POINT_LFT OPERATION. WITH FORWARDING OF EXTERNAL AND I-BOX OPERANDS . e
NO INDEXING INDE X ING
N INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL 1-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

{N) 6.76 b.36 4,06 b.16 4.37 4,07
NEG (N) 6.76 4,36 4.06 6.76 4.36 4.07
_ A(N) 6.76 4.36 4.06 616 4.36 . 4.07
NEG A(N} 6.76 4.36 k.06 6.76 4.36 k.07
(U) 6. 16 4,36 4.06 .16 4,37 4,07
NEG (U) 6.76 .. 4.37 4.06 6.76 u.37 L4.07
AtU) b 10 4o 37 4,06 6.16 4,36 4,07
NEG A(UI b.76 4.36 k.06 6.76 4.37 4.07
MEMURY OPERAND HAS XPFN
(N) 6.76 4.36 4,06 b.76 4,36 L blOl .
NEG (N) 6.76 Lh,36 4.06 b.76 h.37 4.07
A(N) 6.76 4.36 4,06 ° 6.76 4,36 L4.07
NEG A(N) 6.76 b.37 4.06 6.76 k.36 4.07
e . uy _  6.76 4,36 4.06 616 4.36 _ _L.07 B
NEG  (U) 6.76 4,36 4.06 6.76 4.36 L.07
e - ALY b.76 hao36 4.06 . . 6.16 b.36 L.O7 e e e
NEG AlU) 6.76 4,37 4.06 6.76 4.36 4.07
MEMORY OPERAND HAS U,V FLAGS
R e (N) 6.76 .36 4.06 _ _b.76 u4.36 " h.07 I S
NEG (N) 6.T6 4.36 4.06 6.76 4.36 L.07
. e AN 6.76 4.36 h.06 _b.76 k.36 be07 e — S S S
NEG AIN? 6.76 4.36 4.06 b.76 4.37 4.07
- (U) 6.76 4.36 4.06 6,76 4.36 4.07
NEG (U} 6.76 4,36 4.06 6.76 4.37 4.07
- - . Atu) . ba16 4o36 4.06  6.16 k.36 LW,07 _ e
NEG A(U) 6.76 h.36 4.06 6.76 4.37 L.07
MEMORY OPERAND HAS XPFP
{N) 6.76 Le36 4,06 6.76 4.36 4.07
NEG (N} ba76 L.26 4.06 6.76 L.37 L.07
- e AIND .16 bo36 . 4.06 L b.76 k.36  4.07 N :
NEG AiIN) 6.76 4,36 4.06 676 4.36 L.07
o S 1] ] L b6.76  W.36 4.06 _6.76 S 4.36  h.07 - B
NEG  (U) 6.76 k.36 4.06 b.76 4.37 4.07
ALY) 6.76 4,36 4.06 6,76 4.36 4.07
NEG ALWU) 6.76 4.36 4.06 6.786 b.36 L4.07




FLOATING POEINT

NGRMAL L/EL 1.
. (N)
NEG  IN)
ACN)
NEG AN
tuy
NEG (U
Aty
NEG ACUD

MEMORY OPERAND HAS XPEN
(N}
NEG i
L AN)
NEG A(N)Y
[RVR]
NEG tu)
AlU)
NEG AtLU)
MEMORY QPERAND HAS U,V FLAGS
: (N)
NEG (N)
ALY
NEG ALN)
T
NEG  (U)
ALU)
NEG ALU)

MEMORY OPLRAND HAS XPFP
e e AND
NEG (N}

ALN)
NEG AUN)D
tu)
NEG  (U)
_AtyY)

NEG ALU)

INTE
0Pt

M+
NO INDEXING
RNAL EXTERNAL
RANL OPLRAND
6.00 e 89
6.00 P V4
6.00 4. 39
SeTl2 B2
Heli2 J.62
S h2 Je 662
S.u42 4. 62
5.4 3.02
Hel2 3.62
HSeli2 $.62
sl .62
Sel2 5.62
Del2 3.62
Heli2 3.62
.42 3.62
5.42 3.62
9,42 3,92
Helt2 3.92
2.2 3.92
Yaoh2 3.92
CDak2 S 3.92
Sl 3.92
Del2 j.92
HaL2 3.92
HaU2 3.92
Yel2 3.92
Heli2 3.92
Sel2 $.92
FRR Y- 3.92
542 .92
7Y V- 3.92
S.42 3.92

OPERATTIONS  WllH

1-B0X
OPEtRAND

B. 82
9.07
8.42
9.07
.80
7.86
(.86
.86

T80
.86
.86
7.86
.86
(.86
T.86
7.86

Bl
Bol6
8.406
8.406

FUORWARD ING OF

INTERNAL

OPERANL

6.00
6.00
6.00
Yel2
el 2
el 2
e l2
Dol 2

el 2
Dal2
Deli2
Hel2
Deltd
Beli2
Selig
Deli2

Delt2
Hel2
Deli 2
Bali2
Helbi2
Hel2
Yeli2
Sely

A TLRNAL  AND

INDE X ING

EXTERNAL I-8B0X

OPLRANLE  OPFERAND
bohe 10e2 7
4.39 1U.03
hoH2 to.217
L4 39 1002
5.02 Y.C7
5.62 V.07
.62 2.017
3.462 9.07
3.62 .07
3.62 9.067
3.02 9.0¢
3.62 .07
J.02 9.017
362 9.071
3.62 9.07
3.62 9.07
5.92 .61
3.92 9.617
3.92 Yool
3.92 .61
3.92 9067
3.92 9.07
3.92 9.061
5492 .67
3.92 Q.07
J.92 9.617
J.92 9.617
3.92 V.01
3.92 Ve61
3.92 9.617
3.92 . 9.01
5.92 9.61

I -BOX UPERANDS



" NORMALIZEC 1.

FLOATING PQINT M+MG QPERATION. WiTH FORWARDING OF EXTERNAL AND [-BOX QPERANDS
) NO INDEXING INDE XING .
_ _INTERNAL EXTERNAL I-BOX INTERNAL EXTERNAL  [-BOX

OPERAND OPERAND OPERAND

OPERAND OPERAND OPERAND

94

_____ N 6.00 4.39 8.82 6.00 4.52 10.27 o
NEG (N} 6.02 be52 9.07 6.01 4439 10.03
S __. _AtN) 6.00 4.39  8.82 . 6.00 4ab2 _10.27 R S
NEG AIN} 6.02 ha92 9.07 6.01 4.39 10.03
_ S K} S 5,42 3.62 1.86 D.h42 0 3.62 9.07_ S
NEG (U} 6.01 he22 B.l406 6.02 b.22 9.617
ALU) H.42 3.062 1.86 S 42 3.62 9.07
NEG ALU} 6.01 ha21 8.46 6.02 4,22 9.617
MEMORY OPERAND HAS XPFN
N e AN .42 3,62 7.86 9.42 3.02  9.00 S
NEG {N) Sel2 3.62 71.86 Sel2 3.62 9.07
A(N) Sel2 3.62 71.86 Sel2 3.62 9.07
NEG AILN) S.l2 .62 7.86 S5.42 3.62 9.07
, o duy 9.2 3.62 . 1.86  5.82  3.62  %.00 . ]
NEG tU) Sel2 J.02 7-.86 Se b2 3.62 9.07
; - AlUY S.h42 3202 . _1.86  D5.42  3.62  9.01 . o R IR
NEG AlU!} S5.42 3.62 7.86 5.u42 3.062 9.07
MEMORY OPERAND HAS U,V FLAGS
) e INY S.42 . 3.92 . B.Ub Del2 . 3.92 _9.61 - —
NEG (N} S.42 3.92 B.46 Sel2 3.92 9.067
. ALN) S.42 . 3.92. 0 . 8.46 JB.u2 3.92 9.67 _ - I
NEG AIN) 5.42 3.92 B.16 Selk2 3.92 9.67
(VR ) 9.42 3,92 B. 46 Hel2 3.92 9461
NEG (U} Halt2 3.92 8.46 Sel42 3.92 9.67
o o AtU)Y 5.2 3,92 8,46 9.42 - 3.92 S 9.67 o
NEG AU} 5.42 3.92 B.46 S.u42 3.92 9.67
MEMORY OPERAND HAS XPfP
{N) 5,42 3.92 B.ub Seh?2 3.92 9.61
NEG (NI S5.u42 3.92 8. 46 Sel2 3.92 9.67
.. AN . 9.M2 3.92 o 8.40 Sel2 3.92 9.07 S
NEG AUN) U2 3.92 Balb 5.2 3.92 9.617
- B AUy 95.42 . 3.92 B.U406 5. k2 3.92 .07
NEG (W) Se42 3.92 Bolib B.42 3.92 9.67
AtU) D42 3.92  B.lb Sele2 3.92 9.61
NEG Al U) S5.42 3.92 B.46 S.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 us 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 t AV., then

t = (n+l) - tavy

group time = group
= n - tB +t A
and t A = (n+l) t AV ntB

where t,, tB are the instruction times for A and B respectively.

95



For example, in the case of a ST (u) followed by 3 * (u) instructions,

the effective store time is

t 4 %225 - 3*2.71

ST
0.87 us 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 us, and the
absolute error bound of the formula is actually (2n+1) - (0.01) us. For
the above computation, the error is not larger than 0.07.
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- _FLOATENG POINT. ENVIRONMENTAL TESY

SIX

ONE TWO THREE FOUR FIVE SEVEN EIGHT
FOLLOWED BY +(U) OPS AT 2.%41 EACH
STty (4,82 IN A ST ENVIRONMENT)  2.51_ 2401 113 221 2.21 2e28 2426 243}
SRD(U)  15.10 IN A SRD ENVIRONMENT) 2.56 2.04 1.81 1.93 2420 2.28 2.25 2.3
SLOGU)  (9.59 IN A SLO ENVIRONMENT) 4,80 3,21 2,59 2.76 2.70 200 2.63 2eb1
LOUY _ €1.34 IN A L ENVIRONMENT) 3,00 2.50 3.16 3.00 2.91 2.43 2.178 2.74
DLLUY (l.41 IN A DL ENVIRONMENT) 3,15 2261 .0 3.00 2.91 2.83 2.18 2.74
LFT(U)  (u.35 IN A LFT ENVIRONMENT) 2.56 2.32 2426 2.02 2446 2.4y 2.48 244
o LX (973 IN A LX ENVIRONMENTE __ 3.31 3. 12 2.86 2.83 2.71 2a11 2403 2.04
SX (3.46 IN A SX ENVIRONMENT) 2.11 2.41 2.1 2,47 2.51 2.9 2.u8 247
LV 15.42 [N A LYV ENVIRONMENT) 3.02 2.96 2.71 214 201 2e64 2,5 22499
SV (7.81 IN A SV ENVIRONMENT) H.21 3.21 2.72 3.07 3.01 2492 2.86 2.81
o LC 45,42 IN A LC  ENVIRONMENT) . 3,01 2096 2o 171 Qe Tl 2401 204 20956 2499
sC (7.81.IN A SC ENVIRONMENT) 4.21 3,22 2472 3.07 3.01 2.92 2.86 2.81
LR 45,42 IN A LR ENVIRONMENT) 3.0} 2496 2.71 2. 74 2461 204 2496 2499
SR (7.81 IN A SR ENVIRONMENT) k.21 3,22 2412 3.07 3.01 2492 2.86 2.81
KV (5.27 IN A KV __ENVIRONMENT) 3.01 2.906 2.71 2.74 2261 246U _ 2.9 2.59 . .
KC (5.27 IN A KC ENVIRONMENT) 3.01 2.96 2.71 2.7T4 2.61 2.64 2.56 2.59
N+ 1527 IN A Y+  ENVIRONMENT) 3.0l 2:96 o171 Qe Tl 261 2e0M4 2960 2499
v+l {5.27 IN A V+C ENVIRONMENT) 3.01 2.96 2471 2.74 2.61 2.64 2.56 2.59
. N#CR (5,27 IN V+CR_ENVIRONMENY)  ___ 3.0i. 2.96 2.71 2474 2.61 2404 2.56 2.59
LVI £3.32 IN A LVI ENVIRONMENT) 2.1 2441 2.26 2.u1 2.31 2.u1 2.33 2441
Vel 13.3) IN A V+] ENVIRQONMENT) 2,11 2.41 2426 2241 2.31 241 2033 ZuMb_.
velC €3.92 IN V+IG ENVIRONMENT) 2.41 2.61 2.4 2.53 2.4l 249 2.41 2.48
o N*ICR  13.92 IN V¢ICR ENVIRONMENT) = 2.41 261 21 bt} 2453 2o 249 244) 2448
KVl €3.32 IN A KVI ENVIRONMENT) 2.11 2.4l 2.26 2.41 2.31 2.4 2.13 2.4l
_KCE. o 13.32 IN A KCI ENVIRONMENT) _ . .. 2.11 Q-4 2.26 2.4 2431 2eli 2.33 2eltl
FOLLOWED BY 5(U) OPS AT 27iuys EACH e
ST(U)  tu.82 IN A ST ENVIRONMENT) 2.84 2.36 2425 2.34 2440 2.53 2.48 2457
CSRDEUY . 85.10 IN A SKD ENVIRONMENY) = 2.83 2+41 233 2440 2245 2e93 2492 2497
SLO(UY  [9.59 IN A SLO ENVIRONMENT) 4.80 3.7 3,45 3.30 3.20 3.13 3.07 3.0y
o Ltud o tl.3% IN A L. ENVIRONMENT) = 1.80 22Ul 2e5Y 293 260 2ebl 2.63 2.01
ODLEUY  (1.41 IN A DL ENVIRONMENT) 1.9% 2.41 2.55 2.53 2.61 2458 2.63 2461
LETIU) (.35 [N A LET ENVIRONMENTY 2.89 2.5 2.48 2.6 2.61 2.11 263 2.7V
LX (5.73 IN A LX ENVIRONMENT) 3.31 3,12 2.86 1+ 2.83 2.81 2.79 2.8 2.18
i SX. (3.46 IN A SX  ENVIRONMENT) = 2.41 2.41 2.47 2.52 2.61 262 2.63 2.0U4
LV [5.42 IN A LV ENVIRONMENT) 3.01 2.96 2.171 2.74 2.7 2.13 2.71 2.73
SV . U7.81 IN A SV ENVIRONMENT) = 4.21 3.22 212 3. 19 3.11 3.05 3.0 2.98
Lc {5.42 IN A LC ENVIRONMENT) 3.01 2.96 2.71 2.7y 2.74 2.13 2.11 2.3
sC (7.81.IN A SC__ENVIRONMENT) 4.21 3,22 2.72 3,19 3,11 3.05 3.01 2.98
LR (5.42 IN A LR ENVIRONMENT) 3.01 2.96 2.11 2,74 2.71 2.13 2.1 2.13
SR t7.81) IN A SR ENVIRONMENT) = 4.2l 3.2} 2.72 3.19 3.0 3.05 .3.01 2.98
KV {5.27 IN A KV ENVIRONMENT) 3.01 2.96 2.71 2.4 2.71 2473 2.71 2.73
e KC 49,27 IN A KC _ENVIRONMENT) 3.02 . 2.96 2.71 2.4 2.71 2013 CRell 213
Ve 15.27 IN A V+ ENVIRONMENT) 3.01 2.96 2.71 2.7 2.71 2.713 2.71 2.73%
V+C {9.27 IN A V+C ENVIRONMENT) 3.0} 2.96 2.71 2.74 2.714 2.13 2.171 2.13
V+CR (5.27 IN V#CR ENVIRONMENT) 3.01 2.96 2.71 2.74 2.71 2.13 2.71 2.73
vl (3,32 IN A LVI ENVIRONMENT)  2.25 2.41 2.48 2.53 2.55 2.48 2.59 2.610
vl (3,31 IN A V+1 ENVIRONMENT) 2.25 2.4) 2.48 2.53 2.55 2.498 2.59 2.61
A% 13,92 IN V+I1C ENVIRONMENT) = = 2.41 201 2.48 2.59 2.56 2.62 2.59 2,64
V#ICR  (3.92 IN V4ICR ENVIRONMENT) 2.41 2.61 2.48 2.59 2.56 2.62 2.59 2,64
_ KVI (3.32 IN A KVI ENVIRONMENT)  2.25 2.4 2.48 2.53 2455 2.8 2.59 2.61
KC1 (3.32 IN A KCI ENVIRONMENTY _ 2,25 2.u) 2.48 2.53 2.55 2.58 2-59 2,61
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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 $2 through $14 (18.0

through 30.0).

LA is emptied before the actual transmission of information.
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TRANSMET

T T UEXTERNAL EXTERNAL EXTERNAL INTERNAL ENTERNAL INTERNAL  [-BOX
0 T0 10 TO TO 10 To
EXTERNAL INTERNAL I1-BOX  INTERNAL EXTERNAL I[-BOX 1-B0X

1WD 13.84 13.85 N L TN SN E PN

_13.28  13.28 .

1-BOX
1o
EXTERNAL

13,85

C1-8OX

10

INTERNAL

13.85

3WD_ . 19.89 . 19.90 21.69  lu,u7 Iu.u? 13.28 13.28 13.85 13.85
DSWD 29,94 25.94 30410 14.46 Tu, bt 13,28 13.20 13,85 13.8%
TWO
o B23 4 31.91 _._3B.58 V3.21 13.85 e e
WD
$23 ) 3099 41,00 ; , 13.27 13,85 .
lwe
LI W3.99 . 55.46 _ o 13a21 13.8%
13Wp
e 1 50.04 63.817 . 13.8% e
(5WO
&« .1 h.07 ) .
S . R ___ o .
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TRANSMIT

100

EXTERNAL EXTERNAL EXTERNAL INTERNAL INTERNAL INTERNAL [-BOX I

EXTERNAL INTERNAL

10

Iy 47

10

k.48

fo_ 1o ... 100 IO _ _  TO

13.85 15,04 15.06 13,87 13.89

-BOX

- (o D -
I-8CX INTERNAL EXTERNAL I-BOX I-BOX EXTERNAL INTERNAL

[-BOX
B

14,48

14,47

.20.48

26451

32.506

20.48
2 b I,,s.zwd

22.32. . 2830 2B.32 24472 ... 22.3)  20.48

3074 b1.52 . YileD2 __35.85  30a.7% .

39.16 39.16

26451

32.56

2048

26481

. 38.58
by,63
90.68

926605 D605

4r.068 e . Sk Ta62

b4 .46

38.58

Jhha63

90.65

L20.00

S20WR o Me2.40 0 - - - e .
10040 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 SVA 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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~ EXTERNAL OPERAND=®INTERNAL OPERANU ¢+ INDEX OPERANDs= IMMEDIATE
EFFECTIVE DIRECT

DIRECT

5.73

T I

1-80X

INSTRUCTIONS

EFEECTIVE DIRECT

EFFECTIVE

102

S5.42

5.87

3.31

Lc 5.42 5.8  5.88 6.48 S.27 5.87 3.31 - -
LR 5.42 5.87  5.88  6.48  S5.27  5.87 C3.31 i - o ’
SX 3,46 3.61 3.01 3.31 5.12 5.73
T sv 7.81 7.82  7.83  7.83  6.33 6.93 o o . N
s 7.8 7.82 7.83  7.83 6.33 6.93 . R
SR 7.814 7.82 7.83 7.83 6.33 6.93
Ve 5.21  5.87 5.87 6.48 5.27  5.87 3.3 . o o
V+C 5.27  5.87  5.87 6.48 5.87  6.48  3.92 . - ’ -
V¢CR 5.27 5.88 5.88 6.48 5.88 6.48 3.92
~ V+CR 9.34 9.9%  9.94 10.54 9.94 10.54  8.13 - - )
KV 5.27 5.87 5.87  6.48  S.27 5.87 3.3t - -
KC 5.27 5.87 S.87 6.48 5.27 5.87 3.31
ERTT I 9 T S ’ .
v-1 - o ‘ ' 3.31 ) - - . N
v-1¢ 3.92
VEIER - O T ] o T - o -
_‘v; IC—'—I - T N o - T - - - é. . 3 o ".TW* T B T
C+] 3.3)
c-1 o - - 3.3 ‘ ’ - -
TKVNT S - N P Y o T
R .42 1143 10.83 10.84 7.68 8.29
TURCI T Tsl2t 5.87  5.87  6.48 .01  y.67 ) o o T
RCZ  11.42 11.43 10.83 10.845  7.68  8.29 T i - T )
RNX 12.96 13.56




1-BOX ___INSTRUCTIONS

LVS J FIELD EQUAL TO INDEX QPERAND J FIELD NOT EQUAL TO INDEX OPERAND i B
CLEAR VF IXR  5XR 10XR 1ISXR IXR 5XR 10XR 1UXR
6.48 6.48 13.71 22.75 31.78 8.29 15.52 24.55 31.78 o
LVE I-BOX  INSTRUCTIONS i T i

DIRECT EFFECTIVE DIRECT EFFECTIVE DIRECT EFFECTIVE

1881TS 8.89 9.04 ___9.49  9.49  7.68_ 7.68

19811S 8.89 9..04 9.49 949 _ 7.68 7.68

24817S 8.89 9.04 9 .49 9.49 7.68 7.68 )

SVA o R

_i8BIvs 1.8} 7.82 71.82 7.83 6.33 6.93
__19817S 7.81 7.82 T1.82 . T.83 6.33 6.93

2uBITS 7,81 7.82 7.82 7.83 6233 6.93 _
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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 whichthe
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.
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BRANCHING CB BIND NC FORWARDING DIRECT ADDRESSING INSTRUCTON Al FULL wOKD AUDK
T e ’ NO INDEXING ’ BRANCH ADDRESS INLEX 7 i
SUCCES  UNSUCC  SUCCES  UNSUCC SUCCES  UNSUCC  SUCCES  UNSULC
CONSEC  CONSEC  NONCON  NOUNCON CUNSEC  CONSEC  NONCON  NOWNCON
LB Cue I 4,82  WeH2  M.82 . W.H2 . 9.12 S5.42 __hel2 o hel2 - e
CB+ CHLZ+ u.82 u.h2 4. B2 H.h2 5.12 G2 5.1 5,12
CB- CHZ- .82 H.H2 4,82 u.4H2 512 Y12 9. 12 Del2
CBH CBIH heB2 beh2 u.82 by 512 b l2 hols Gel2
CBR 11,14 4a52 11. 14 B.52 1144 5012 11,54 Sel2
CBR+ 110y 4.52 1t. 1y 452 1.4y 9,12 Ji.uy 4§12
_CBR- id.du bo52 1. 14 bub2 il. kb BWaol2 Wleww o held2 B
CBRH 1.1y u.52 1114 b.52 1oLy Yol2 Vil Sel2
BIND
1-B0X IND
_ WXL BIXL 4.52 2.26 4o52 2.206 _b.67 2.86 ool 2.86 o
ARITH RESULT INUD : .
BAL BZAL 19.78 7.20 19.78 7.20 20.08 T.21 20.08 121
R | e I e
[ : e 108



VFL TIMING

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); g Was used for both binary and decimal
type operations. For data-signed operations this would be interpreted as
+(44444 ....4);¢. 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)1g- This provided for continual
recomplementation where the sign of the instruction was inverted (subtract).
For add to memory (n+) the accumulator was initially +(444 ....4);¢ andthe
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. These 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 DIRECT ADDRESSING

No forwarding implies that the operands were picked up or stored in
four consecutive locations. For external operands,these were (150000.0)g,
(150001.0)g, (150002.0)g, (150003.0)g, then back to (150000.0)g, (150001.0)g,
etc. This was done to provide maximum speed benefits from the STRETCH
memory-box configuration. For I-box operands, the locations were $XO0,
$X1, $X2, $X3, $X0, etc. Here there should be no difference in times be-
tween no forwarding vs. forwarding, and this was indeed the case.

FORWARDING DIRECT 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 (1 50000.0)8
external with word boundary crossover (150000.74)g, I-box $X0 (20.0)g, in-
ternal (10.0)g, internal with word boundary crossover (10.74)g.

IMMEDIATE ADDRESSING

The 24 bit address of the instruction contained the equivalent of the
standard operand (444 ...4);g. 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.

. 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.

. 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.

. The error marks on divide instructions (pp. 127, 154, 177) are

due the use of a zero divider.



VFL INSTRUCTION +

NO FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCIICN AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL [-BOX INTERNL INTERNL
OPERAND  WB XOVR QPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND UPLRAND wB XQOVR
(1BU, 1,8) __be20 - .20 4,82 o Me22 -
(BU,8,8) 4a306 6032 Lhe 36 b,.82 6,117 hae3éb
ABU, 16,8) L.96 6.40 4906 b.96 6.81 4.96
(BU,.32,8) 6. 106 T.36 6. 16 6e16 I.37 6.16
(BU,4B8.8) l.36 8.96 f.36 fe30 de 56 Ta36
(BU, 64,8} 8.56 9.76 8.56 B8.56 9.76 8.506
(B8y1,1) 4. 20 4,20 4,82 e Be22 -
{8,8,1) 4.80 6ol 4. 80 4,82 6.82 4.80
(Belbel) 940 6,78 He40 Yel0 6.92 9440
(By3241) 6.60 .98 6. 60 6.60 7.98 6.60
BBy 1) 7.80 9.16 T1.80 7.80 9.16 1.80
(Boblyl) 9.00 10. 36 9.00 9.00 10.36 9.00
(DUshol) o bol? Laol?7 o hl.B82 Yol 7 _ .
(DU,8B,4) 5.09 647 5.09 5.09 6. 84 5.09
(DU, 16eH) 630 7.50 6.30 630 7T.51 6.30
(0U, 32,41 8.10 9.90 8.70 8.70 9.90 8.70
DU 4B, W) 11,10 12.30 1. 10 11,10 12,30 11.10
{DU,6U,4) 13.50 1. 70 13.50 13.50 14.70 13.50
{Dolioglt) 4.20 4, 20 he82 he22 — ——
{DeByl) 4.80 6-45 4.80 4,82 6.83 4.80
[Dy ol 6.00 1.50 600 6.00 7.591 6.00
(De32,4) Ba 40 9.90 8. 40 8.40 9.90 8.u40
{DelBol} 10.80 12.30 10.80 10.80 12.30 10.80
(Deblelk) 13.20 18,70 13.20 13.20 h.70 13.20
INVERT SEGN OF INSTRUCTION
{BU,1,8) 4.20 4,20 4.82 h.22
{BU,8,8) 4,36 6-32 4,36 4.82 6.71 4.36
(BU, 16,8 4.96 6.40 L.96 4.96 6.81 4.96
(BUy32,8) bel6 1.36 6. 16 _ o 616 131 6.10 e e
{BU.uB,8) 1.36 8.56 7.36 7.36 Be56 7.36
. 1BU,64,8) B.56 9.76 8.56 8.56 9.76 8.56
(By1, 1 4,20 4,20 L.82 he22
YL TR 1.20 6.4l 1.20 7.20 6.81 7.20
(L PRETRA 1.80 6.78 7.80 7.80 6.92 7.80
o iBg32,0) 10.20 7.98 10.20 e - 10.20 7.98 10.20 e o
(Bel8, 1) 12.60 9.16 12.60 12.60 9.7 12.60
(BeblUsl) 15.01 10.3¢6 15.00 15.00 10. 306 19.00
{DULL ) Youl holt? L4.82 hol?7
. _tDUsBob) 5.09 bl .5.09 5.09 6.84 5.09
(DU, 16,4) 6430 71.50 6. 30 6.30 7.51 6.30
. 1Dy,32,04) 8.10 9.90 8.70 = . Be70  9.90 . 8.70 e
{DULuB,yU) 11.10 12.30 11.10 11.10 12.30 11.10
.. ADUe bl u) 13.50 14,70 13.50 13.50 ih.70 13,50
(Doliyd) 4.20 4.20 4,82 422
o 104800 7.20 6.46 7.20 7.20 6.83 7.20
(Delbol) 9.00 7.50 9.00 9.00 7.51 9.00
(Do 3244} 13.80 9.90 13.80 13.80 9.90  13.80 B o
(DoliBek) 18.61 12.30 18.61 18,61 12.30 18.61
_ . 1D4bL,4) 23.u1 4,70 23041 23.41 k.70 23.u41
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__VFL INSTRUCVION M+ NO_FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL I-80OX INTERNL  INTERNL EXTERNL EXTERNL 1-BOX INTERNL INTERNL
- OPERAND WB XOVR OPERAND OPERAND WB XOQVR OPERAND WB XOVR OQPERAND OQPERAND W8 XOQOVR
(BU,y 1,8) 6.63 10.88 6.92 1i.48
(BU,8,81 6.63 15.96 10.88 6.92 15.97 ti.u8
(BU, 16,80 6.93 16.56 11.48 7.23 16,57 12.09
(BU,32,8) 7.84 17.76 12.69 7.84 17.77 13.30
{BU,48,8) 9.02 18.97 13,90 . 9.03 18.98 1451
(BU, 64,80 9.61 19.57 4. 51 9.62 19.58 15.414
18e1,1) 6.63 - 10.88 6.93 ii.48 PF
(BeBo 1) 6.93 16.56 11,48 7.23 16.57 12.09
1By lébel) 7.23 17.46 12.09 7.53 17,17 12.69
(Be3241) 8.42 18.36 13.29 8ol 18.38 13.90
- 1Bol8,1) 9.61 19.57 14.51 9.62 19.58 15.11
{Bybly 1) 10.80 20.78 15.72 10.81 20.79 16.32
10Uy ol 6.63 10.88 6.92 1i.48
(DU, 84} 6.93 16.56 11.48 7.23 16.57 12.09
_______ (DU, 16,4) 1.84 17,77 12.69 7.84 17.77 13.29
1DU,3244) 10.21 20.17 15. 11 10.22 20.18 15.72
_...4DU,u8,4) 12.60 22.58 17.53 12.60 22.59 18.13
(DU, bU k) 14.40 24.39 19. 34 .40 24 .40 19.94
(Dglioh) 6.63 10.88 .93 i1.48 PF
(De8Bo4) 6.93 16.56 1l.48 7.23 16.57 12.09
B (Dylbel) 1.84 17.76 12. 69 7.84 17.77 13.29
(D324} 10.21 20.17 5. 10 10.22 20.19 19.72
(D,48,4) 12.60 22.58 17.53 12.60 22.59 18.13 _
(Debliolk) 19.01 24.99 19.94 15.00 25.00 20.55
INVERT SIGN OF INSTRUCTION
(BUs1+8) 1.23 12.09 7.53 12.69
{8U,848) 1.23 17,16 12.09 71.53 17.17 12,69
(BU, 16,8) B.42 18.36 13.30 B.k4 18.38 13.90
(BU, 32,8) 10.80 20,78 15,72 10.81 20.79 16.32
(BUs48,8) 13.20 23.18 18. 13 13.20 23.20 18.74%
.. ABU,64,8) 12,31 22.95 17.22 12.31 22.917 17.83 e
(Belo ) 6.063 10.88 6.92 11.48 PF
. 4By8e 1) 693 16.56 11.49 71,23  16.57 12.09 e R
(Bylbyl) 1.23 i7.16 12.09 7.53 17.17 12.69
(By32,1) B,43 18.36 13. 30 B.ulb 18,38 13.90
{BatiBs 1) 9.62 19.97 1h.51 9.62 19.58 15.11
... 1Bs6Uhe 1) 10.80 20.78 15.71 10.81 20,79 16.32 e
(DU leks) 1.23 12.09 7.53 12.69
. 4DU,B,4) . B.u2 18.36 13.30 B.u44 18.38 __ 13.90 R -
(DU, 16,4) 10.80 20,77 15.72 10.81 20.79 16.32
(DU, 32,41 15.60 25.59 20.55 15.61 25.60 21.15
(DU, 4880 20.40 30.41 25.38 20.40 30.43 25.98
(DU, Ol Y)Y 19.51 30.78 __24.u48 . o 19.51 30.80 _ 25.08 S _
(Doligh) 6.63 10.88 6.93 1l.u8 PF
. _.1DeBylk) 6.93 1696 1i.48 . _Ta23 1657 12.09 -
(Dy1604) 71.84 1r.77 12.69 7.84 17.77 13.30
(D,32,4) 10.2) 20,17 15. 131 10.22 20.19 15.71
(DouBols) 12.60 22.58 17.53 12.60 22.59 18.13
.. (DybUsk) 15.01 24.99 . 19.95 - _ . 15%.0%  25.01} _20.55 S S




VEL INSTRUCTION +MG NO FORWARDING DIRECT ADDRESSING QFFSET  Q INSTRUCTION AT FuLL wORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-B0OX INTERNL INTERNL EXTERNL EXTERNL 1-80X INTERNL INTERNL
OPERAND wWB XOVR OPERAND OPERAND WB XQVR QPERAND WB XOVR OQPERAND UPLRAND WB XQVR
1BU, 1,81 4.20 _ 4.20 L 4.82 i N 4e22 - S
(BUyB28B) 4.36 6432 Le 36 4.82 6.77 4.36
{BU, 16,+8) 4,96 6.40 _4.96. L.96 681 b.96
{BU,32,8) 6.16 1.37 6. 16 6. 16 7.37 6.16
(BU.48.+8) 1.36 8.56 . . 1.36 T.36 . 8.5 .36
{BU,6U,8) B.56 9.76 8.56 8.56 9.76 8.56
(Bylod) 4,20 4,20 4,82 be22 -
{Boeti, 1N L.96 6439 4.96 4496 6.81 4.96
L ABed6 ) 9:96. 6.78 . 9:906. . 9456 . 6,92 9.56 .
(B,32,1) 6.76 1.96 6.76 b.T6 1.96 6.76
iB.uB, 1) 1.96 9. 17 196 .96  %.16 1.96. B _
(Byblyl) 9.16 10. 36 9. 16 9.16 10.36 9.16
(DUl bkl hol? 4,82 hob7 T
(DU,Bol4) 5.09 Y 5.09 5.09 6.84 5.09
(DU, 16,4 6.30 750 _ 6030 630 1.%1 630 .
(DU,32,4) 8.70 9.90 8.170 8.70 9.90 8.70
_ADU, 48, 4) 11.10 12,30 11.10 Li1e100 0 12430 AdL 10
(DU, 64,4 13.50 tu,. 70 13.50 13.50 14,70 13.50
(Dyliqgl) 4.20 4,20 4.82 4,22 ——
{D.,8.4) 5.07 [ PRIY 5.07 5.07 6.83 5.07
(Do tbrl) 6.30 7.50 L 6.30 oL 6e30 .91 030 . i R
(Dy32,4) 8.70 9.90 8. 069 8.70 9.90 8.70
(DelBel) 11.10 12. 30 11.10 1l.10 12,30 11.10.
{DybU L) 13.50 14.70 13.50 13.5%0 14.70 13.50
INVERT SIGN OF INSTRUCTION
{BU, 1,8} 4.20 4.20 4.82 hao22
_...1BU.B,8) U.36 6.32 4.36 4.82 6.717 4.36
{BU,16,8) L.96 6.40 be96 h.96 6.81 4e96
(BU,32,8) 6. 16 1.371 6. 16 6.16 1.31 6.16
(BU,4848) 71.36 8.96 7.36 7.36 Be9o 1.36
.. 1BU.64,8) 9.00 10.20 ..9.00 9.00 10.20 9.00
(Bely 1) 420 4. 20 .82 4,22
. 1Be8, 1) .96 6.40 Lhe96 4.9%6 6.81 4.96
{(Belbel) 5.56 6.(8 5.56 5456 6.92 5.56
(B8932,1) 676 1.96 6.76 6.16 1.96 6.76 SN
{BelkBs1) 71.96 9.V7 7.96 1.96 9.16 7.96
. ABebU, 1) ~9.60 10.50 . 9.60 9.60 10,50 9.60 .
(DUp ko) o7 bol7 4.82 hob7
__iDU,B,4) 95.09 . b.47 .9.09 5.09 6.84 5.09 .
(DUy 169 4) 6.30 {.50 6. 30 6.30 7.51 6.30
(DU, 32,4) 8.70 9.90 8.70 8.70 9.90 8.70
iDUsuByu) 1i.10 12. 30 11. 10 j1.10 12.30 11.10
_DUs6u.u) 13.80  s0le  13.80 15.80  =0le 13.80
(Doliols) 4,20 4,20 Lh.82 422
__ADeB.M) . 5.07 6.6 S.01 5.07  6.83 .07
{Dy16,4) 6.30 71.50 6. 30 6.30 7.51 6.30
{Dv32.44) 8.70 9.90 8.70 8.70 9.90 8.70 -
(DBl 11.10 12. 30 11.10 11.10 12.30 11.10
1 TX-UTL N 43.80 th. 71 13.80 . .. .. .. . \3.80  14.70 13.80
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VEL INSTRUCTIQN Me¢MG

NO FORWARDING

DIRECT ADDRESSING. . . QFFSET

112

0 __ INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING

INDEXING

EXTERNL EXTERNL I-80X INTERNL  INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL
IR . OPERAND WB XOVR _OPERAND _OPERAND WB XOVR OPERAND _wWB XOVR QPERAND _QPERAND _WB XQVR e
(BU, 1,8) 6.63 10.88 6.92 11.u48
(BU,8,8) 6.63 15.95 10.88 6.92 15.97 11.48
(BU,16,8) 6.93 _16.56 1148 1.23 16.57 12.09 U
{BU, 32,8) T.84 17.77 12.69 7.84 17,77 13.29.
1BU,48,8) 9.02  _ 18.91 13.90 - .. 9003 18,98 1he51 -
{BU,OU,8) 9.61 19.57 T4.51 9.62 19.58 15. 11
(Bolgl) b.63 10.88 6.92 11.48
(BeBy ) 6.93 16.5%6 11.48 T.23 16.57 12.09
{Belbel) 123 __17.16 12,09 B _ 153 17.17 12.69
(Be3241) B.42 18.36 13,30 8.l 18.37 13.90
....... ABa48.0) 9.6) . 20,17 14450 o e D002 2019 15.11 ,
1By6U4,1) 10.80 22.28 15.72 10.81 22.29 16.32
(DU Lgl) 6.63 10.88 0.93 11.48
{DU,844) 6.93 16496 l.48 7.23 16.57 12.09
e ADU LOp ) T.84  M7.77  12.69 S Y 1 1 171.71 13.29 e
(Dus32,4) 10.21 20. 147 15. 114 10.22 20.18 15.72
DU, 48,40 12,60  22.58 . 11.53 12060 22.959 \8.43% —_
(DU, 6Ly i4.40 24.39 19.34 14.40 2440 19.94
(Doliol4) 6.63 10.88 6.92 il.48
{DeBob) 6.93 16.56 11.48 7.23 16.57 12.09
_ADgdbel)  T.84 MT.17 12.69 - T.84 _ 17.77 13.29 S
D324} 10.21 20,17 15. 41 10.21 20.18 15.72
. ADehBolu) 12,60 22.58  17.%3 e 2060 22,59 18.13
(Debliygk) 15.00 24,99 19.94 15.01 25.00 20.55
INVERT SIGN OF INSTRUCTION
{BU.1,8) 1.23 12.09 7.53 12.69
. 4BU,8,8) e de2300 L AT 16 12409 [ T1.53 _ 17.11 12469 S S
{BU,16,8) 8.42 18.36 13.29 8.44 18.37 13.90
{BU,32,8) 10.80 20.78 15.72 10.81 20.79 16.31
{BU,48,8) 13.20 23.18 18.13 13.20 23.20 18.74
. ABU.6U,8) 15.00 24.99 19.94 T _ 15.00 25.00 20.55 o S
(Bely 1) 71.23 12.09 71.53 12.69
S 1 TR - PIR  J—  PY ¥ _18.36 13.29 - _...-B.uh  18.37 = 13.90 S
(Byibe 9.61 19.57 tho51 .9.62 19.58 15.11
1B,32,1) 12.00 21.98 16.92 12.01 21.99 17.53
{Byh8, 1) 14,40 2u4. 39 19. 34 fuolid 2440 19.94
LBy bl ) 16.80 26.19 21.76 _ _16.80  26.8) 22.36 - R
. ADU 844y 8.42 o 18.36  13.30 — oo Blehu  1B.37  13.90 I
(DU 164 4) 10.80 2077 15.72 10.84 20479 l6.32
(DUy3244) 15.64 29%.59 20,55 15.61 25.61 21.15
{DUs4804) 20.40 3041 25.38 20.40 30.43 25.98
. ADU, 6k, 40 24.60 34,62 29,61 R 24460 34,064 30,21 e
(Doliol) 1.23 12.09 7.53 12.69
(De8,4) 8.42 18,36 13429 .. Bebh  16.30 13,90 S e
(Do 1644 10.80 20. 77 19.72 10.81 2G.79 16.32
(D,32,4) 15.61 25%.59 20.5% 15.60 25.61 21.15
(DelByl) 20.40 30.41 25.38 20.40 30.43 25.98
e ADg bl 26,21 _35%.22 30,22 22421 39,25 30.82




_VEL INSTRUCTION L

NO FORWARDING ___ DIRECT ADDRESSING  QFESET 0 INSTRUCI{ON AT FUlLL WORD ADDRESS

NO INDEXING

INDEXING
EXTERNL EXTERNL  [-BOX  INTERNL INTERNL EXTERNL EXTERNL 1-BOX  INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR QPERAND _OPERAND _WB_ XQVR e

{BU, I,8) 4.20 4.20 4.82 4,22
{BU,8,8) 4.20 6.32 4.20 4 .82 6.77 4.22
1BU, 16,8) 4.80 6.32 4, 80 4,82 6.77 4480
(8U+32,8) 6.00 7.21 6.00 6.00 7.21 6.00
{BU,48,8) 7.20 8,40 7.20 7.20 8.40 20
(BU,6Ue8) 8.40 9.60 8.40 8.40 9.60 8.40
{Belo 1) 4,20 . 4,20 4.82 4.22
(BeBe ) 4.80 6.32 4.80 4 .82 6.717 4.80
(Bylbgl) 540 6262 5. 40 5440 692 2440 _ e
(By32,1) 6.60 7.80 6.60 6.60 7.80 6.60
(BokBy 1) 1.80 9,00 1.80 7.80 9.00 7.80 B R
(Bybl, 1) 9.00 10.20 9.00 9.00 10.20 9.00
(DU, 4 k) 4.20 4,20 4,82 4,22
{DU¢Byl) 4.80 6.32 4,80 4.82 6,717 4.80
1DU, 16,40 6.00 7421 6400 6400 To21 6.00 _ _ e
(DU, 32,4} 8.40 9.60 8. 40 8.40 9.60 8.40
{DU.48B,4) 10.80 12,01 10.80 10.80 12,01 10,80 _
(DU, 64, 4) 13.20 145,40 13.20 13.20 14,40 13.20
(Dolyoli) 4,20 4,20 4,82 4,22
TH-NY 4.80 6432 4.80 4.82 6.77 4.80
(D 1644) 6.00 1.21 6.00 6,00 7.21 6.00 } . .
(De3244) 8440 9.60 8,40 8.40 9.60 8.40
{D,48,4) 10.80 12.01 10.80 10,80 12,01 10.80 R e
10e bl L) §3.20 14,40 13.20 13.20 1440 13.20

INVERT SIGN OF INSTRUCTION
{BU, 1,8) 4.20 4. 20 4.82 4.22
(BU,8,8) 4.20 6432 4,20 _ 4.82 6.71 4,22 _ —
(BU, 16,8) 4.80 6.32 4.80 4.82 6,77 4.80
(BU,32,8) 6.00 7.21 6.00 6+00 7.21 6.00
18U, 48,81} 7.20 8.40 7.20 7.20 8.40 7.20
{BUy 64,8) 8.40 9.60 8. 40 o _Bok0 9.60 8.40 N _
(Bely 1) 4.20 4.20 4.82 4.22
(8,8, 1) 4.80 6.32 4.80 _ 4,82 617 4.80 o ) .
(Belbol) 5S40 6.62 5. 40 540 6.92 5.40
1By32,1) 6.60 7.80 6e 60 6.60 7.80 6.60
THTHI 7.80 9.00 7.80 7.80 9.00 7.80
(Bablgl) 9.00  10.20 9.00 9.00 10.20 9.00 _ ~ B o
(DU Lo 4.20 4,20 4.82 4,22
1DU,8,4) 4.B0  6.32 4,80 ~ 4o82 6,11 4.80 . - }
(DU, 16, 4) 6.00 7.21 6.00 6.00 7.21 6.00
(DU¢32,4) B.40 9.60 ‘8440 8.40 9.60 8.40 _
(DU 48,4) 10.80 12.01 10.80 10.80 12.01 10.80
(DU, 644 4) 13.20 4.4 13.20 o 13420 14,40 §3.20 - }
(Do) 4.20 4,20 4.82 4.22
{DyByl) 4.80 6.32 4.80  4.82 677 4.80 o e
1Dy 16,4} 6.00 1.21 6.00 6.00 7.2} 6.00
{Ds32.44) 8.40 9.60 8.40 8.40 9,60 8,40
(Do4Bok) 10.80 12.01 10.80 10.80 12.01 10.80
(DeblUyl) 13.20 Thaolid 13.20 13.20 14,40 13.20 e . R
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VFL INSTRUCTIQON LWF NQ FORWARDING . . DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS .
NQ INDEXING INDEXING
EXTERNL EXTERNL 1-80x INTERNL INTERNL EXTERNL EXTERNL 1-BOX INTERNL  INTERNL
wr . UPERAND _WB XOVR  OPERAND _OPERAND WB XOVR _ OQPERAND W8 XOVR _OPERANC _CQPERAND _WB XOVR
(BU,1,8) 4.20 4e 20 4 .82 4e22
(8U,8,8) 4420 6.32 4420 k.82 baT7 h.22
. .ABU.16,8) = 4,80 6232 4,80 e B2 B2 6.TT 4,80 ————
{BUy32,8) 6.00 7e21 6.00 6.00 7.21 6.00
. —ABU,48,8) 7,20 . 8.40 71.20 . de20  _ B.40 . 7.20 —
(BU,64,8) 8.40 9.60 8.40 8.40 9.60 8.40
(Bel,el) ha20 Le20 4,82 422
(B,y8,1) 4,80 6.32 4.80 4.82 6. 77 4L.80
e o AB2Y6e)  S.MQ . 6462 5,40 240 092 5,40 -
{B,s32,1) 6.60 71.80 6460 6.60 7.80 6.60
e A Ba 89 1) 1080 . . 9.00 _ ___7.80 e L eB8Q 900 7.80 ——
(Bebl,y ) 9.00 10.20 9.00 9.00 10.20 9.00
(DU Uupl) 4,20 4,20 ho82 4,22
{DU,B,u} 4.80 6.32 L.80 h.82 6.7 L4.80
_ ADU,1b6,8) . . 6.00 . 7.21  _ 6.00 e 6000 T1.21 6,00 R
(DU 32,4) 8.40 9.60 8. 40 B8.40 9.60 8.40
e 40U 4B 1) .10.80 . 12.01 . 10,80 e 10.80 12.00 _i0.80 -
(DU 6L, 4 13.20 4. 40 13.20 13.20 14.40 13.20
{Dolyh) .20 4. 20 L4482 ho22
(Dy8y4) 4.80 6.32 4.80 4.82 6717 4.80
(091644) . 6.00 1.21 L6000 ... 6.00 o de21 6.00 I I
{De32,4) 8.40 9.60 8«40 8.40 9.60 8.40
{DelsB,4) .10.80 12.0% 10.80 ... . 10,80 12.01 10.80 . e
(Dyblok) 13.20 i4.40 13.20 13.20 14,40 13.20
INVERT SIGN OF INSTRUCTION
tBU.+1,81 L.20 4,20 k.82 4,22
_{BU, 8,81 4,20 . . 6.32 4e20 - 4.82 6.71 Y422 _ —
(BU, 16,8} 4.80 6.32 4.80 4.82 6.77 4.80
(BU.52.8l 6-00 7.21 6-00 6100 ’oZ‘ 6.00
1BU,48,8) 7.20 8.40 71.20 7.20 8.40 7.20
1BU,64,8) . _8.40 9.60 8.40 8.40Q 9.60. B.40 S o S
(Bedo ) ke20 ke 20 4.82 4,22
. 4Be8s1) 4.80 6.32 . 4,80 4.82 6.77 4.80 ..
(By 1,y 1) S5.40 6.62 5. 40 Se k0 6.92 5S40
(By32,1) 660 7.80 6. 60 6.60 7.80 6,00
(Byu8,y 1) 7.80 9.00 7.80 7.80 9.00 7.80
({Bebl, 1} 9.00 10.20 9.00 - . 9.00 i6.20 92.00
(DUl 4,20 U.26 4.82 ho22
(DU,8,u} _L.80 6.32 4. 80 4.82 077, 4,80
(DU 16,4} 6.00 .21 6,00 6.00 fe21 6.G0
1DU,32,4) 8,40 9.60 ‘8.0 8.40 9. 60 8.40
(DU 4844 10.80 12.01 10. 80 10.80 2.0 10.80
_4DU, U, 4} 13.20 14,40 13.20 13.20 1,40 13.20
(Delbols) 4.20 k.20 4.82 4,22
(DeBelt) 4.80 b3z 4,80 4,82 ol 4.80
(Delbolt 6.00 T.2% 6.00 6.00 fa21 6.00
{D93244) . 8440 .60 8,40 - 8.40 960 8.40
(DolsBols) 10.80 12,010 10.80 10.80 12.01 10.80
_.. . 4D406U,4) _13.20 LTS 13.20 13.20 14.40 13.20



MEL INSTRUCTEON \FY ___

e NO . FORWARDING .

-DJRECT ADDRESSING

_ OFFESEI__Q_

_INSTRUCTION AI FULL WQRD ADDRESS.

NGO INDEXING

EXTERNL

EXTERNL

INDEXING

1-B0OX EXTERNL EXTERNL 1-80X INTERNL  INTERNL

___OPERAND _WB XOVR OPERAND OPERAND _WB XOVYR __ OPERAND _WB XOVR OQPERAND OPERAND _WB XQVR _ . S
18Uy 1,48) 13,20 §13,20 13,20 13,20
(BUsBe8B) 13.20 [y 13.20 13.20 ot 13.20

. (BUs16,8) 13,20  1u.h4i 13.20 13.20 14.41 13.20 - e
1BU, 32,8} 13.20 Y | 13.20 13.20 Iy 13,20

. _iBU,48,8) 13.20 14l 13,20 13,20 _ful.b} 13.20 _ _ S
{BU,6L4,8} «0= #Ql= 20l #Q 1« eQ s #01a
(Belel) 13,20 13,20 13.20 13.20
(By841) 13.20 thold 13.20 13.20 holtd 13,20

. iBelbel) 13,20 el 13.20 13.20 RV’ 13.20
(Be32, 1) 13.20 ol 13.20 13.20 h.ul 13.20

. §Bak8,1) 13.20 1holt} 13.20 13.20 .41  __13.20 _ o
(Beblyl) a0 ls “Q e «0)e 0 1la #01\s LR
[(DIVALYLS! 19.81 19.81 19.81 19.81
(DUyBot) 19.81 21.01 19.81 19.81 21401 |9¢81

__iDUsl6.u)  19.8)  21.01  19.81 19.81  21.01 19.81 e
(DU, 32,40 19.81 21.01 19.81 19.81 21,01 19.81

. 4DU,uB.,4)  19.81  21.01 19.81 19.81  _21.01 _  19.8% e
(DU, 6L, ) 24.60 25.81 24,61 24 o061 25.81 24.61
{Delal4) 19.81 19.81 19.81 19.81
[DeBoltd 19.81 21.01 19.81 19.81 21.01 19.81

e ADelbel) 19.81 21.01 19.81 19.81 21.0) 19,81 _ e
{Dy32,44) 19.81 21.01 19.81 19.81 21.0]) 19.8)

_ . iDsluBel) 19.81 21.01 19.81 _19.8)  21.00 . ___19.8Y e
(Dybly4) 24.60 25.81 24,061 24461 25.81 24,61

INVERT SIGN OF INSTRUCTION

(BU,§,8) 13.20 13.20 13.20 13.20

. 4BU.B,8) 13,20 14,4} 13.20 1320 A4.41 13,20 R
{BU,1648) 13.20 holid 13.20 13.20 thebld 13.20
{8U,32,081) 13.20 1,41 13,20 13,20 4.4l 13,20
tBUL48,8) 13.20 PR Y | 13.20 13.20 Thalt) 13.20
(BU,0U.8) #Q ¢ LIV R eQls . #01s aQle _.n0l= _
(BeB,y1) 13,20 fhoul 13.20 4320 lu.ul __13.20 — I
(Belbol) 13.20 a4l 13.20 13.20 Thelil 13.20
(By32,1) 13.20 Tholl 13.20 13.20 1h.b41 13.20
(BeliBo 1) 13.20 Thatid 13.20 13.20 Thold 13.20

I L YY-LYR N 201 LI L] LI I _.=0le Qe eQ4s I
(DU ko) 19.81 19.81 19.81 19.81
(DU B,b) 19.81 21.01 19.81 19.81 . 21,01  19.81 4 _
(DU 164 4D 19.81 21.01 19.81 19.81 21.01 19.81
10U,32,4}) 19.81 21.01 19.81 19.81 21.01 19.81
(DU 48,0 19.81 21.01 19.81} 19.81 21.01 19.81
(DU, 64,4) 24.61 25.81 24,61 2L 61 25.81 24,61 e
(Dol o) 19.81 19.81 i19.81 19.81
(D,8yl) 19.81 21.01 “19.81 .19.81 21.01 V9.8
(Dy 16,49 19.81 21.0]) 19.81] 19.81 21.01 19.81
1Dy 3244) 19.81 21.01 19.81 19.8) 21.01 19.81
(DelB, 4 19.814 21.01 19.81 19.81 2101 19.81
{Debluyl) 24460 25.81 2h.061 244061 25.81 24.61
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VEL INSTRUCTION LTRS NQO FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
) NG INDEXING INDEXING
EXTERNL EXTERNL 1-B0OX INTERNL INTERNL EXTERNL EXTERNL 1-B0X INTERNL  INTERNL
OPERAND WB XQOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR
(BU,1,8) _13.20 B 13.20 o 13.20 13,20 e
(BU.8B,8) §3.20 16.41 13.20 15.20 Ih.41 13.20
(BUy 1648) 13.20 RIS 13,20 .. . 13.20 Ty 13.20 e R
(BUy32,8) 13.20 thal 13.20 13.20 144 13.20
{BUy4B,8) 13220 lu.u} 13220 13.20 fuoekd £3.20 . . e —
$BU,64,8) Qe eQl2 #0le «Qle 0le a0l
1By ly 1) 13.20 13,20 — 13,20 B 13.20
{Be8,y 11 13.20 thou) 13.20 13.20 Thotd 13.20
ABglbgl) 13.20 ELPLE! 13.20 13.20 1h4,.4] 2 13.20 - e - e e
(By32, 1) 13.20 f4oli) 13.20 13,20 tuabd 13.20
. (BelkBe 1) _ .  13.20 thoul 13.200 13.20 RLTLY 0 13.20 - — - .
{Boblol) Qs #01s 0| #01e 201w Y
DUyl ) 1981 o 19.81 19.84 19.81
10U,8,4) 19.81 21.01 19.81 19.81 2101 19.81
(DU 1644) 19.81 21.01 19.81 19.81 21.014 19.81] - o -
(DUL32,4) 19.81 21,01 19.81 19.81 21.04 19.81
(DU uBel) L 19.81 . 21.0) o 19.81 - 19.8) 21.01 19.81 I - _
(DU, 6Ly 4) 24,60 259.81) 24,61 24 .60 25.81 24.6)
. ADslgl) 9.8 19.8% e 19.8) 19.81
(DeByl} 19.81 24.01 19.8) 19.81 21.01 19.81
10 16s4) 19.81 21:01 19.81. 19.81 21.01 19.81 }
(De32,4) 19.81 21,014 19.81 19.81 21.01 19.81
(DB, 19.81 21:01 19-81 19.81 21.01 19.81 . _
LUe bl 1) 2460 25.8% P 24 .61 25081 2hkab1
INVERT SIGN OF INSTRUCTION
(BU,1,8) $3.20 13.20 i3.20 13.20
(BU.8,8) 13-20 4.4l 1320 13,20 Tl 13.20 -
(BUy 164 8) i3.20 fholid 13.20 13.20 Thatl 13.20
. ABU.32,8) 13,20  i4ou)  13.20 e 13220  tu.b) . 13.20 P,
(BU,48¢8) 13.20 o) 13.20 13.20 Vot 13.20
(BU,064,8) 20]e aQ)e #04e aQfs w0 )& tQle - — ~
By iy i) 13.20 13.20 13.20 13.20
(BeBal) 13.20 14-41 13:20 13.20 IEPLY ] 13.20
(Bylbe 1) 13.20 fho41 13.20 13,20 ihotrl 13.20
. 4Ba32+0) 13220 Iy 13.20 13.20 Y.l 13.20
‘B'“ﬁﬂi’ 33520 '“ol" ‘5020 ‘3.20 'Mou' ‘3!20
(Beblgll LR K #0{« 201la *0)e a0le e0le
{DUsliol) 19.81 19.84 19.81 19.81
(DU,B4lt) 19.81 2101 19.81 19.81 21.0) 19.81
(DU, 16,41 i9.81 20,01 19.84 19.81 2101 19-81
o DU 32,4) 19.81 _ 2i.01 19.81 e . 19.81 21,00 . _19.81 e
(DU uB,4) 19.81 21.01 19-8% 19.81 24.0) 19.81
(DU, 64,4) 24.60 29,81 24061 24 .01 25.81 24,061 - -
(Dylion) i9.81 19-81 19.81 19-83
(DB 4) 19-81 21.0% 19.81 19281 21-01 19.81 e
10y 16,0) 19.81 24.01 19.81% 19-81 24.010 i9.81
. ADg32,4) 19.81 21.01 9.80 19.81 21,01 19.81 _
(O 4By 4) 19.81 21.01 19.8% 19.81 21-04 19.81
(Deblyk) 24,60 25.81 24,61 24,61 25:8) 24,61



_VFL_INSIRUCTION ST NO FORWARDING . DIRECT ADDRESSING QFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING o INDEXING -
- EXTERNL EXTERNL _ I-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I1-BOX  INTERNL INTERNL

OPERAND WB XQOVR OQPERAND

OPERAND _WB XQVR

QPERAND . _WB XQVR.

_OPERAND = QPERAND _wB XOVR

(BU, 1,81 6.63 10,88 6,492 11,48 B
(BU.8,8) 6.63 15.95 10.88 6.92 15.97 11.48
. 4BU,16,8) 6.93 16,56 11,48 e 1.23 16,97 . 12.09 ...
{BU,32,8) 7.84 17.77 12.69 7.84 V7.77 13.29
{BU,48,8) 9.02 18,917 13.90 L 9.03 18,98 . d4.5Y . .
(BU,b64,8) 9.61 19.57 14,91 9.62 19.58 15.11
!Bl'l" 6.63 - 10.8& 6.92 llcua —— —_—
{Be8y 1) 6.93 16.56 11.48 7.23 16,57 12.09
(G PRIYRE] 1.23 \7.16 12,09 e 193 MTWD 12069
(Be32,1) B.42 18,36 13.30 Bk 18.37 13.90
(Byk8Bet) 9.62 19,57 1450 2 9e02 19,58 19.00 _
(Beble 1) 10.80 20.77 15.72 10.81 20.79 16,32
(DU el ) 62603 10,88 692 11.48 .
(DU,8Bek) 6.93 16.56 1i.48 T.23 16,57 12.09
(DU, 16e4) 1.8Y4 171.76 12. 69 _ 1 a88 o ATWAT 13429 I
(DU 3244) 10.21 204,17 15. 11 10,22 20.18 15.72
(DU 4804) 12.60 22.58 17.93 e e 12460 22499 18413 _
(DUybUe k) 1hetl 24439 19.34 Thel 24,40 19.94
{Da4,Y4) 6063 10,88 692 11.48
(DeBok) 6.93 16.56 11.48 T.23 1657 12.09
(Del6ol) 7.84 1726 12,69 e . feB4 M Te27 . 13.29 .
(De3244) 10.21 20. 17 15. 11 10.22 20.18 15.71
__ 4Del8.l) 12460 22,98  11.53 . 12400 22.5%% . . 18.13. _
(DybUs k) 15.00 24,99 19.94 15.00 25.00 20.59
ANVERYT SIGN OF INSTRUCTION
(BU,y 1,8) 6.63 10.88 6.92 1il.u48
. 1BU,8,8) 6263 19.96 .. 10.88 _6.92. . 15,97 11.48
(BU, 16,81) 6.93 16.56 11.48 .23 16657 12.09
18U,32,81 71.84 17.2717 12.69 7.84 17.77 13.29 e
{BU,u48,8) 9.02 18.97 13.90 9.03 18.98 ihe51
___.4BU,6u,8) 9.6\ 19.57_ . 14,51 9.62 . 19.58 15.11 e
(Bylol) 6.63 10.88 6,92 11.48
. 4B.8e1) 693 16.96  bl.48 T.23 16,57 12.09
ETRITRE 1.23 i7.16 12.09 7.53 17.17 12.69
(Bg32,1) B.u2 18,36 13.29 B.ul 18,37 13.90 ~ I
(BolB,y i) 9.61 19.97 Thebl 9.62 19.58 15. 11
— . tBybly ) 10.80 20.77 15,72 . 10.81 2079 16,32
(DU 4, 4) 6.63 10. 88 6.92 tle48
. 4DUyByby  _ 6.93 16.956 11,48 o 1.23 16,57 12.09 .
(DU, 1644} 7.84 17.77 12.69 7T.84 V17.77 13.30
- 4DUg32,4) 10.21 20.17 15 1} 10.22 20.18 15,71 _
(DU, u8,4) 12.60 22.58 A7.53 12.60 22.59 18,13
e ADUL 64,40 1440 24.39 19.34 lu,u0 24,40 19.94
{Delil4) 6.63 10.88 6492 1l.48
___iDeByW) 6.93  16.56 11,48 7.23 l6.57 12,09
{Dy16,4) 7.84 17.77 12. 69 7.84 174177 13.30
(Dy3244) 10.21 2017 15. 11 10,22 20.18 15.7] S
{0,48e4) 12.60 22.58 17.53 12460 22459 18413
(D.6%3M) 15,00 24,99 19,94 1500 25.00  20.55
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VEL INSTRUCT JON

SRD

~ . .. NO FORWARDING . DIRECT ADDRESSING __ OQFFSET @

11

. _INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL  1-BOX  INTERNL INTERNL EXTERNL €XTERNL  1-BOX  INTERNL INTERNL
B i} OPERAND__WB XOVR _OPERAND _OPERAND W8 XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR o
(BU, 1,8) 6.63 10.88 6.93 ! 1).48
(BU,8+8) 6.63 15.95 10.88 6.92 15.97 .48
o 1BUg16,8) .93 16.56 .48 B 7.23 16,57 12.09
(BU, 32,81 7.84 17.717 12. 69 7.84 17.77 13,29
___(BU,uB,8B} 9.02 18.97  13.90 ; - 9.03 18.98 14,51
(BU, 64 ,8) 9.61 19.57 1451 9.62 19.58 15. 11
(Bylgl) 6,63 ( 10.88 6.92 11,48
(BeBo¢ 1) 6.93 16.56 11.48 7.23 16.57 12.09
(Bylbgl) 1.23 17.16 12.09 . 1.83 WP.A7 12,69 .
(8,32, 1) 8.42 18.36 13. 30 Bk 18,37 13,90
.. 1B 48,1) 9261 19457 fhe51 9.62 19.58 19.11 . —
(Bebligl) 10.80  20.77 15. 72 10.81 20.79 16.32
(DU, bol) 6.63 10. 88 6.92 11.48
(DU,Byu) 6.93 16,56 11,48 7.23 16.57 12.09
ADU16sk) 7.84 17.77 12,69 7.84 17,77 13.30 - ) o
(DU¢ 32,4) 10.21 20,17 15. 11 10.22 20,18 15.72
(DU Bk 12,60 22,58 17.53 ) 12,60 22,59 18013 e
(DU, bUo k) 1440 24,39 19. 34 140 24,40 19.94
(Delioli) 6263 10.886 6.93 11.48
(DyBet) 6.93 16.56 11.48 7.23 16.57 12.09
T NTHTE 184 7.7 12,69 . To84  17.77  13.29 ) o
(Dy3244) 10.21 20017 15. 18 10.22 20,18 15.71
_(DguB,u) 12.60 22,58  17.53 12,60  22.59 18.13 e _ o
(Dybloh) 15.00 24,99 19.9% 15,01 25.00 20.5%
INVERT SIGN OF INSTRUCTION
(BU, 1,8) 6.63 10. 88 6.92 11.48
. {BU¢848) b.63 85,96 10.88 6.92 15%.97 11.48 R _
(BU, 1648} 6.93 16,56 t1.u8 7.23 16.57 12.09
1BU,32,8) .84 17.77 12. 69  7.84 17.77 13.2%
(BU,48,8) 9.02 18.96 13.90 9.03 18.98 14.50
18U, 64,8} 9.61 19.57 14,50 9462  19.58 15.1} o B
THNL 6.63 10,88 6.92 11.48
_(ByBy 1) 6693 1656  1l.48 T1.23 16.57 12.09 I
TR 7.23 17.16 12.09 7.53 1717 12.69
(B432,1) 8.42 18.36 13.29 e B.uk 18B.37 13.90
(ByuiB, 1) 9.61 19.57 14.51 9.62 19.58 19.11
ABybU, 1} 10.80 20.77 15.72 10.81 20,79 = 16.32 o ,
{DUeliyl) 6.63 10.88 6.92 1148
.. ADU, 8440 6.93 {696 11.48 T.23 16057 12.09 _
{DU, 1644) 7.84 17,77 12. 69 7.84 17.77 13,29
(DUy32,4) 10.21 20,17 15. 11 o 10.22 20,18 15.71
{DU 48,y 4) 12.60 22.58 17.53 12,60 22.59 18.13
_.ADUybUa4) 14,40 = 24,39 19.34 fu.u0 24.40 19,94 . _
(D by k) 6.63 10.88 6492 11.u8
404854y 6.93 RIES-T- T N PR'Y : R 71.23 o0 12,09 _ -
(Do 1ot} 7.84 17.76 12.69 7.84 17.77 13.29
1Dg32,4) 10,21 2017 15 04 10.22 20,18 15.71
(DekBeb) 12.60 22.58 17.53 12.60 22.59 18.13
. 1Dy6444) _15.00 24,99 19.94 215,00 25,00 20,55



VFL INSTRUCTION M+l . ..NO FORWARDING DIRECT ADDRESSING QFFSET O INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING ' INDEX ING
EXTERNL EXTERNL  I-BOX  INTERNL INTERNL EXTERNL EXTERNL  1-BOX  INTERNL INTERNL
OPERAND ~WB XOVR OPERAND OPERAND WB XOVR = QPERAND WB XOVR OPERAND OPERAND = WB XQVR _
(BUy1,8) 6.33 10. 27 663 10.88
{BU,8,8) 6.33 15. 35 10. 27 6.63 15.36 10.88
{BU,16,8) 6,33 15.36 _10.28 I 6.63 19,37 10.88
1BU,32,8) 6.33 15.35 10.28 6.63 15.37 10.88
18U,48,8) 0.33  15.35 10.28 . o .63 19,37 10.88
1BU,64,8) 6.33 15. 35 10.28 6.3 15.37 10.88
(Belyl) 6.33 10. 27 . 6.63 10.88
(BeBiol) 6.63 15495 10, 88 6492 15.97 11.u8
(B8el6el) 603 _15.96_ __1G.88 . R 60,93 19.97 1449
(B432,1) 6.63 15.96 . 10.88 te93 15.97 1hek9
_ (Byu8gd) 6063  15.96 _ l0.88 0.93 195.97 Vie .
(B.bh.l) 6063 |5096 30»88 6.9 |§.9( Il-bq
10U bol) 6.33 \ 10,27 L g,gghwh4 10.88
(DU, 8449 6436 15,42 10. 34 646) 19.42 10,94
(DU 16y4) 6,306 15.42  10.34 = .40 15.43  10.94 .
{DUy 32, W) 6.36 15.42 10. 34 b.66 15.43 10.94
DU uBelY . 636 15.%2 10.38 YY) 19,43 10.9% . .
(DU, 6Ly ) 6.36 15.42 10. 34 bbb 15.43 10,94
{Dpl4,4) 6.33 10,27 ) e .. beb3 10.88
(Dy8B4k) 6.63 15.95 10.88 6.92 15.97 .48
(Dylbel) b.66 16,02  10.94 6.9%6 16,03 11.55
(Dy3244) 6.66 16.02 10,94 6.96 16,03 11.55
(D484 . b.66 16,02  10.94 6.96 16.03 11,59
(Dy 6l k) 6.66 16.02 10,94 6.96 16.03 11.55
INVERT SIGN OF INSTRUCTION
(BUy | ¢8) 6.63 10.88 6.93 1148
1BU,8,8) 6.62 ~15.94  10.86 6.92 1595 . 1l.47
1BU, 16,8) 6.63 15.95 10. 88 6.92 15.97 11.48
1BU,32,8) 1.23 17,16 12.09 o o 1.53 17,47 12.69 —
1BU,u8,8) 8.42 18. 36 13.30 8.4y 18,37 13.90
(BUsOU,8) .61 19,57 .51 9.62 19.98  15.11}
(Bydol) 6.93 1t.u8 7.23 12.09
BB, 4)  6.63  15.96  10.88 6.92 19.97  11.48
(B,16,1) 6.93 16.56 11.48 7.23 16.57 12,09
L ABy32, 1) 1.84 17.11 12.69 i} A 7.84 12.11 13.29 _
tBekBy 1) 9.0b2 18.97 13.90 9.03 18.98 14.50
Bl ) 10.20 20007 15.00 A . 10.22 | 20.18 15.71
IDUc k) 6.63 10.88 6,92 i1.48
(DUl ) _Je22  M6.BN  MMIT . 1.38 16,85 12.37 .
10U, 1644) 1.23 17.16 12.09 1.53 17.07 12,69
10U, 32,4) 9.61 19.57 14.51 - 9.62 19.58 15.11 B
(DU, 48,11 12,00 21.98 16.92 12,01 21.99 17.53
_4DU b ) HN.40 24,39 19. 34 R LYY 11 24,40 19.94 e
(Delsli) s0le #0ls «0 e a0 e
. ADeBeM)  6.63 15.96 _ "10.88 _— o692 15.97 11.48 N .
(D, 16441 6.76 16,22 11,15 7.06 16.24 11.75
(Uy32,4) 9.61 19.57 14.51 9.62 19.58 15.11 .
(D48, 12.01 21.98 16.92 12.01 21.99 17.53
SN Y TY-LELY __lu.u0 22.29 19. 34 Aha40 22431 A9
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VFL INSTRUCTION K NO FQRWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRFSY
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80x INTERNL  INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
e QPERAND B XQVR OPERAND OFERAND WB XOVR OPERAND  WB XOVR OQPERAND. OPERAND WB XQVR
18U.1,8) j.061 o 3.61 4.82 4.22
{BU,8,8) 3.61 be U7 3,61 ha.82 6. 17 h.22
.. ABUs16,8) 4.20  6.32 ko220 o E— . M4.82 6.1 Mep2
(BU,32,8) 5.40 6.62 5. 40 5.40 6.92 5.40
_ABU,48,8) 6,60  _T7.80 6,60 _6.60 7,80 @ 6.60 —
(BUe64,8) 7.20 8.40 7.20 7.20 8.40 7.20
(Bylpl) 3. 061 3.61 4,82 U.22 - _
(BeBel) 4.20 6032 4.20 ho82 6,717 Wed2
oo 4Ba Lo M) o 8.80 . 6.MT . _ 4,80 4,82 6.0l 4.80 -
1Be32.1) 6.00 1.21 6,00 6.00 Te22 6.00
A BaUBa M) 1.20 8.40  T.20 . 1e20 _ Bo40 __ 7.20 . S
(Bybl, 8.40 9.60 8.40 8.40 9.60 8.40
DUyl l) . 3.61 3.061 L.82 4,22 -~
(DU, 8,41 4,20 6.32 he 20 4,82 6,177 he22
ADULB6,8) 5.40 b2 ~9.80 N S.U40  _6.92 .. _5.40 , -
(DU, 32,4} 7.80 2.00 .80 7.80 92.00 7.80
. ADU4Bo k) 40420 11.40 10.20 2 10020 1140 10.20 — — R
(DU, 644 4) 12.01 13.20 12.01 12,01 13:20 12.01
1Deliohy) 3.061 3.61 4.82 4.22 —
(0,844) 4,20 6,32 4a20 h.82 o7 4.22
1D, 16,4) . 9.h0 _.be62 ~ 5,40 29340 692 Del0 —
1Ds32,4) 71.80 9-00 7.80 7-80 9.00 7.80
10e48,44) 10.20 1lskl - 10.20 1020 A1.40 10.20 —— _ -
(Dyblol) §2460 11.88 12560 12.60 11.8% 12.60
INVERT SIGN OF INSYRUCTION
(BU, 1,8) k.20 4.20 4,82 ¥.22
{BU,BeB) oo 3s061 6,17 .61 4,82 6.77 o he22 —
{BU,16,8) 1.6 b 17 3. 61 4.82 6717 4,22
(BU,32,81 .01 6. 17 3.61 4.82 6.717 4.22
(BU,48,8) 3. 61 6. 47 3.61 4,82 677 ho22
L_B.U.lblijgl - ,QQQ! Qs ll S,Q,QJ. 4082 b Z] . !9322 — P -
(Belel) 4420 4,20 4.82 ‘ 4.22
. AByBed) .- 4.20 6.32 “4.20 S h.82 6,17 4,22 - -
lB"bl', "120 6032 MQZO “082 607? 10-22
(By32, 1) 4.20 632 4,20 He82 6,07 422
(Bok8,y 1) k.20 6.32 4. 20 ho82 o7 koe22
. 4By bl, L) 4.20 6.32 4Y.20 482 b 77 422 e S -
{DUs 4,4} 3.6l 3.6 482 be22
{DU,B4Y) 3.0l 6. 17 3.061 h.82 6.17 4,22 o -
(DU, 16,49 .61 6. 147 3.61 4.82 677 .22
(DU, 32,41 3460 ba0T .60 N C_keB2  _6.17 4.22 o
(DUskBok4) 3.61 6,32 3.0} ho82 6.717 422
. . 4DU,64,4) S 3.061 6. 17 .ol B - 4.82 677 8,22 S —
(Dyleh) 4.20 k.20 h.82 o2
(DyBo4y . he20 _6.32 4,20 ho82 6,17 4.22 —_ SO —
(D, 0644) 420 6. 32 420 82 677 h.22
{Dy3244) 4.20 6.32 4,20 4.B2 6.1 4,22 _
(DeluBolt) 4,20 6.32 4.20 ho82 6117 ho22
{0,06h,4) _h.20 8.4 4020 _h.82 _8.72 | _4.22




VEL INSTRUCTION KR NO FORWARDING DISECT ADLRESSING OFFSET ¢ INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING

CEXTERNL EXTERNL  I-BOX  INTERwL [INTERNL
‘OPERAND WB XOVR QPERAND OPERAND WB XOVR

EXTERNL EXTERNL  I-BOX  INTERNL INTERNL
OPERAND WB XOVR QPURANL GPERAND WB XOVR

(BU,1,8) 3.61 3.6} . 4,82 be2l2 R _ [
(BU,8,8) 3.61 6.17 3.61 L4.82 677 4.22
. 1BUe 16,81 . 4,20 6232 4.20 4 .82 . 6.7 .22
(BU,32,8) S.40 5.62 5. 40 5.40 6.92 5.40
. 1BU.uBs8) . 6.60 1.80 . ___6.60 6060 T.81 _ _ _6.60 ~
{BU,6k, 8 71.20 8.u40 7.20 7420 B8.40 7.20
(Byl,1) 3,61 3.61 L,82 4,22 - N
{Be8,y 1) 4.20 6.32 4.20 h.82 6717 4,22
I YRITRYE L 4.80  beldl _ 4.80 B2 6T . . 4,80 .
(B,32,1) 6.00 7.21 6.00 6400 7.22 6.00
_ . €BebuBe ) 1,20 . 8.80 . . 7.20 120 Ba.u0 . 7.20
{Bebl, 1) 8.40 9.60 8. 40 8.40 9.60 8.40
(DU,4,4) 3.64 3.61 4,82 4422 S [
(DUsBol) 4.20 6.32 he 20 4.82 6.77 4,22
e ADU 160 0) . 5e80 6,62 . .9.40 9.40  6.92 940
{DU,32,4) 7.80 9.00 .80 7.80 9.00 7.80
o ADU. 4804 1020 . Vl.dd . 10.20 10.20. 1 1.40 .10.20
(DU 6L L) 12.01 13.20 12.01 12.01 13.20 12.01
__1Dolbstb) 3.61 3. 61 Lo82 L,22
(DeBolt) 4.20 6.32 4,20 4.82 6.17 L.22
.. {Dalbels). 940 602 9.40 . 9.40 6292 _5.u40
{Dy32,4) 71.80 9.00 7.80 7.80 9.00 7.80
1D, kB844) ~ 1020 11.40 10,20 10,20 . 1l.u4i ~10.20.
{Dy6L,4) 12.60 11.89 12. 60 12.60 11.85 12.60
INVERT SIGN OF INSTRUCTION
(BU, 1,8) 4420 4420 4.82 bo22
{BUs8s8) J.06l 617 3.061 4,82 6.7 4,22
{BUs16,8) J.64 6. 17 3.61 4.82 6.T1 h.22
(8U,32,8) 3.61 6.17 3.61 . L.82 b.117 Be22 _
(BU,48,8) 3.61 6. 47 3.61 h.82 617 4,22
{BU 64, 8) 3.01 6. 17 3.6l 4.82 6. 117 4,22
(Belo 1) 4e20 4420 4.82 Ba22
RLTY-TRE 4,20 6.32 4. 20 .82 677 .22
(Byl6,1) 4.20 6.32 4.20 L.82 6.77 y.22
{Be32,1) 4.20 6.32 4.20 o 4.82 677 4.22 _ _
(ByuB,1) 4.20 6.32 4.20 4 .82 617 h.22
,!@!bg!!) ,uBZQ 9352 5320 “032 @!Z( ko222
(DUgh, k) 3.61 3. 61 Le.82 4,22
10U, 8441 J.01 6. 17 3.0} 4.82 6.7 4,22
{DU, 16,4} J.061 6.17 3.61 b.82 6.77 Bao22
(DUs 32543 3.51 617 3.61 o .82 611 4.22 -
{DU 4B,y k) 3.61 6.32 3.61 Lo82 6.717 ho22
(DU, 06U 4) 3.01 6. 17 3.61 4.82 617 4,22
{Dol,u) 4420 he20 L.82 4,22
_ LD 8ol) 4.20 _ 420 L.482 6.77 4,22
(Dylbols) 4.20 4,20 .82 6.77 L4.22
(0,32,4) 4.20 4.20 N u.82  6.01 4,22 ) -
{DoliBy4) L.20 632 4.20 4,82 6. 77 L.22
_._IDebl,y 1) b.20 8.4l 4,20 4.82 B.72 4.22
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VFL INSTRUCTION KE NO FORWARDING DIRECT ADURESSING OFFSET 0 INSTRUCTION AT FULL WOKD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-BOX INTERNL  INTERNL EXTERNL EXTERNL 1-BOX INTERNL  INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR
{BU, 1,8) 3.0l 3. 61 _ o ) 4,82 4.22 e
{BU,8,8) 3.61 6. 17 3.6l 4.82 6.77 4.22
18U, 16,81 4.20 6.32 he 20 4.82 6.77 .22
1BU,32,8) 5.40 6.62 5.40 5.40 6.92 5.40
_ ... 4BU.48,8) 6460 71.80 6.60 6.60 _T.81 660
{BU,6U,8) 1.20 8.40 7.20 7.20 8.40 1.20
(Bylyl) 3.61 3.61 B 4,82 4,22 o
(B8, 1) 4420 6.32 4.20 4.82 6.77 4,22
4By lbe 1) ~4.80 647 | L.B80 4.82 617 .80
1By32,1) 6.00 7.21 6.00 6.00 7.22 6.00
. iBauBs ) . 1.20 8240 . .1.20 7.20 B8.40 1420 _
(Bebly ) 8.40 9.60 B. 40 8.40 9.60 8.40
(DUl by 3.01 3. 61 e . 4.82 4.22 B
{DU¢B,4) 4.20 6.32 4,20 4.82 6.77 4.22
. 4DUy 16,4) 9.40 6062 9.40 540 6.92 D40
(DU, 32,4 7.80 9.00 7.80 7.80 9.00 7.80
tDUyuB,4) 10.20 Pl 10.20 10.20 11,40 10.20
DU, bUs ) 12.01 13,20 12.01 12.01 13.20 12.01
(Doliol) - V-3 . 3.61 . e 4.82 . 4,22 .
{0.8y44) 4.20 6.32 4,20 4.82 6.77 .22
(Dy 6, 1) 9. 40 662 . 9240 5.40 6.92 9.40
(Dy32,4) 1.80 9.00 7.80 7.80 9.00 7.80
(D,48,4) 10.20 11.40 10.20 10.20 IR PYY 10.20
(Dybliol) 12.60 11.85 12.60 12.60 11.85 12.60
INVERT SIGN Of INSTRUCTION
{BU, 1,8) 4.20 4.20 4.82 4,22
{BU.8,8) 3.61 6. 17 3.061 4,82 677 he22
(BU, 16,8) 3.61 6. 17 3.61 4.82 6.71 4.22
(BU,32,8) 3,61 6a17 3.6l L o 4,82 _b.117 4,22 e _
(BU,48,8) 3.61 617 3. 64 4.82 6.77 422
{BU,64,8) 3.61 6.17 .61 Lh.82 6.177 bo22
(8,1, 1) 4.20 4.20 4.82 4,22
. ABy By 1) 4.20 6. 32 420 4,82 6.17 4e22
(Bylbgl) 4.20 6.32 4.20 4.82 b7 b.22
L 4Bs32,1Y) 4.20 b.32 4.20 4.82 6.77 4,22 o o : _
(Bol8y 1) 4.20 6.32 4.20 4.82 677 4.22
{Bebl, 1) 4.20 6. 32 4,20 4.82 6.17 4,22
(DUl ok) 1.61 3.61 4.82 u.22
. ADU,8,4) 3.of 6. 17 3. 01 4.82 6.71 4.22
(DU, 16,4) 3,61 6. 17 3.61 4,82 6,17 4.22
DUy 32,4) 3.6 b6edl 3,61 W.82  _6.01 Ml22 o .
(DU, 48k} 3.61 6.32 3.61 4.82 6,77 4.22
e ADU L 6U, L) 3.6l 6. 17 3.0l b.82 6. 17 bo,22
(Deliol) 4.20 4.20 4 .82 4,22
_ . 4Ds8yl) 4.20 6.32 4o 20 4.82 Q17 b.22
(Dy16e44) 4.20 6.32 u. 20 482 6.77 422
(Dp32,4) 4,20  6.32 .20 . h.82 6. 17 4,22 e e
(Del4B,y4) 4.20 6. 32 4. 20 4,82 6-T7 4,22
... 1Dsbl, ) 4,20 B.41 Lo 20 4.82 8,72 4,22




VEL INSTRUCTION KF NO FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTIQN AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL £XTERNL I-B0OX INTERNL  INTERNL EXTERNL  FXTERNL [-80X INTERNL  INTERNL
OPERAND wB XQVR OQPERAND OQPERAND wB XQVR QPERAND  WB XQVR OQPERAND OQPERAND WD XOQVR
{BUy 1,8) Je00 3.0 . lalB2 e M 222
(BU.8,8) 3.6} 6.17 3.61 4.82 6.77 4,22
ABUL16.8) .01 0. 7 3. 41 4 .82 0.1l ha22
1BU,32,8) 4.80 647 4,80 4.82 6.717 4.80
- IBU.48.8) 6.00 1221 6.00 600 1.22 6.00
{BU, 64,8) 71.20 8.40 7.20 7.20 8.40 7.20
S U: 7' X § I Y - X B 3.014 e M B2 Ma22 - e
(BeBy 1) 3.6) 6. 17 3.61 4,82 6117 4,22
. ABs16,1) Y4.20 6.32 he 20 4 .82 .11 4e22
iBe32,1) H5.40 6.62 5«40 940 6.92 5.40
.. 4BalB, 1) 6.60 71.80 . h. 60 64060 1.81 . 6e00
(Bobl,e ) 7.80 9.00 7.80 7.80 9.00 7.80
(DU Uk} 3.61 } 3.61 4,82 4,22 e
{DU+8Bok4) 3.0} 6.1 3.61 4,82 6717 Ha.22
ADUs 1644) 4.80 bals? 4,80 b.82 b.117 4,80
(DU, 32,4) 1.20 8.40 7.20 7.20 8.40 7.20
. ADU,48,4) 9.60 10.80 960 . 9.60 10.80 9,60
1DU b4, 4) 12.01 13.20 12.01 12.01 13,20 12,01
(Delioly) 3.61 3.6 4.82 Y4e22
({Ds8Byl) j.61 6. 47 3.61 Lhe82 6.1 he22
. ADg 16,4) 4.80 6.7 4.80 4,82 6.77 4.80
{Ds32,4) 71.20 8.40 1.20 .20 8.40 7.20
ADs48,u) 9.60 10.80 9.60 9.60 10.80 9.60
Do bUel) 12.01 1.0 12.01 12.01 1laud 12.01
INVERT SIGN OF INSTRUCTION
{BU, 1,8) 3.61 3,61 4 .B2 4,22
1BU,8,8) j. 61 6. 17 3.61 4.82 6. 717 4,22
(BU,16,8) .61 6. 17 3.6 4,82 6.17 4,22
1BU,32,8) 3.61 ball 3.61 o h.B2 6.117 4,22 o o
18U, 48,8) 3.61 be l7 3.61 4.82 6.77 he22
_ 1BU, 64,8) j.60 6. 17 3.61 4.82 .77 h.22
(Beloe ) 3.6l 3.6 4 .82 ho22
18,8, 1) J.6l 6. M7 3. 61 4.82 6. 17 4,22
T E 4.20 b.32 4.20 4,82 b7 4,22
(Be32,1) b.20  6.32  Me20 o M.B2 6. TT W22 ]
(Boul,l) 4.20 6.32 4.20 4.82 6.77 4.22
(Bebliy 1) 4.20 b 32 4e20 4,82 6.7 422
(DUl k) 3.61 3.6} 4,82 4,22
. 1DU,8,4) J.00 6. 47 3.6} 4,82 6.77 Y4.22
(DU, 16,4) 3.61 6. 17 3.61) 4.82 6.77 4,22
. 4DU, 32,4} .ol 6T 3.6) . 4.82 6.117 Wel2 o . _
{0U 4B, 4) 3.61 6. 32 3.61 4.82 6. 717 u,22
~ 1DU.bN, L) 3.61 6. 47 3. 061 U.Y2 6,77 4.22
{D,40k) 3.061 3.61 4.82 4.22
. 4De8,4) L3.01 6. 17 3.61 4.82 6. 117 ho22
(D, l6,4) 4.20 6.32 4.20 4.82 6. 77 4,22
{U,32,41 .20  be32 4o 20 4.82 6.117 4.22 S
(DsuBok) 4.20 6. 32 4.20 4 .82 6. 71 422
.. ADe bk, ) o he20 B.217 4.20 4,82 8.57 h.22
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__VFL INSTRUCTION KFR .. NO FORWARDING DIRECT ADDRESSING OFFSET @ INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL 1-80X INTERNL INTERNL
... .... OPERAND wB XOVR QPERAND OPERAND WB XQVR OPERAND WB XOVR OPERANDC OPERAND WB XQVR
(BU,1,8) 3.61 3.61 b .82 Le22 e _
1BU,8,8) 3.61 6. 17 3.61 4.82 b.77 ko22
(BU,16,8)  3.61 6.17 _3.01 . . 4.82 . 6.77  W.22
(BU,32,8) 4.80 6ol 4.80 h.82 6.77 4.80
{BU,48,8) _6.00  7.21  6.00 A . . .6.00 o Te22 . 6.00
{BU,64,8) 1.20 8o 40 7.20 7.20 8.40 7.20
{Byly 1) 3.01 3.61 4.82 4.22 R S
{B,8¢1) 3.61 6. 47 3.6} 4.82 677 ha22
. ABylbel)  M,20  6.32  M.20 . . . 4.82 607 W,22 S - -
(By32,1) Se40 6o 62 5. 40 2440 6,92 5«40
4{ByuB,y) ——— 6‘60._M,AIQQQWV"_WQ;QQ‘wn,., . S e . _..6.60 lc@l e 6060 - — —
IBebly ) 1.80 9.00 7.80 7,80 9.00 71.80
DUy 4, b} 3.61 3.061 4.82 boel2
(DU,8Bok) 3.01 6. 17 3. 61 4o82 6.77 hed2
(DUgdb6eh)  hW.80 b.47 . L.80 I - 4.82 6.71 . he80 - S
1DU,32,4) 7.20 8.40 1.20 T.20 8.40 7.20
(DU uBel) 9.60 = 10.80 9.60 _ : .. ..9.60 10.80 900 _
DUy bUe ) 12.014 13.20 12.0} 12.01 13.20 12,00
(D ok} 3.61 3.061 4 .82 he22
{Ds8Byl) J.010 be 7 3.61 L4.82 6.77 he22
. iDgYbsl)  4.80 bell? _4.80 4.82 6.77 4.80 —
1De32,4) 1.20 8.40 7.20 7.20 8440 7.20
_iDyuB,4) - 9.60 10.80 9.060 ] 9.60 10.80 9.60 -
(Dobly ) 12.01 1l.40 12.01 12.01 11.u0 12.00

INVERT SIGN OF INSTRUCTION

(BuU, 1,8) 3. 61 3.61 Lh.82 4,22

___M,QQU!glgl 3 Q:Q! ée!] 3&6' . _ “082 Qz?l 5322
(BU, 16,80 3.6l 6. 17 3.61 4 .82 6.77 4,22
{BU,32,8) 3.61 617 3.61 4.82 _b.T7 hae22 e
{BU,48,8) 3.61 6. 17 3. 61 4e.82 677 4,22

___IBU,b6L,.8) o 3.061 . b 47 . 3.061 ] . o k.82 - TY 0 4,22 . _ .

{Beloel) 3.61% 3.61 4.82 4.22

o 4ByBy)  3.061 6.17 3.06! . b.82 6.117 4.22 -
IL:TRITRR 4,20 6.32 he20 4.82 6. 77 hae22
€By32,1) 4,20 6.32 ho 20 4,82 6.177 Mel2
(BolB,y 1) %.20 6.32 4.20 4,82 6717 4,22

. &BebUyl) k.20 6032 .20 .82 6.77 4.22 :
(DU uok) 3.6 3. 61 4,82 422

_dDU4ByY4) 3,61 6. 47 3. 61 . . 4.82 o 6.77 be22 - _

(DU 16,4 3.6 6. 17 3.614 h.82 671 4,22
10Uy 32,41 J.061 ba I T 3.61 h.82 6,717 4e22 ——
(DU kB Y) 3.61 6e32 3.61 h,.82 6. 17 ho22
10U, 6U0l4) 3.0l 6. 07 3.6) . . B 4.42 TR he22 e _
Dyl k) J.61 3.61 h.82 : 4.22

__dDyByt) . 3.6} BTSN S P - 3 L HeB82 6.17 Ye22 - I -
(Delbob) 4.20 6432 he20 heB82 6o 7 ho22
{De32+4) 4.20 6432 4.20 4.82 b 11 4.22
{D.uByl) 4.20 6o 32 he 20 4 .82 677 ho22

__ 4DgbhyN) 4,20 8,27 k.20 . I boB82  B.HT | W.22




VFL INSTRUCTION KFE

~ NO INDEXING

NO FORWARDING

DIRECT ADDRESSING

EXTERNL EXTERNL I-BOX INTERNL INTERNL EXTERNL

o OPERAND wWB XOVR OPERAND OPERAND WB XOVR OPERAND
_{BU,1.8) 3.0l I -1 D 7Y P
{BU,8,8) 361 .11 3,61 482
_ . UBUy16,8) 3.61 6o 17 3.61 4.8z
(BU, 32,81 4.80 6.u7 4.80 b.82
. {BU,uB,B)  6.00 7.21 6,00 6.00
(BUqbl,B) 7.20 8.40 1.20 7.20
(Bylot) 3.61 ) 3.6l o h.w2
TN 3.61 6.17 3.61 u.82
4B 16 1) 4,20 6.32 4.20 .82
18,32, 1) 5.40 6.62 5.40 540
ABou8, 1) 6.60 7.80 6.60 64060
(By64, 1) 7.80 9.00 7.80 7.80
(DU, l,ab) 3.61 3,61 _ 4,82
(0U.8,4) 3.61 6. 17 3.61 4.82
(DU hbyuY) 480 b.u? 4.80 4.82
(DU, 32,4 1.20 8.40 7.20 7.20
DU 4B, ) 1 9.60 10.80 9.60 9,60
(DU, 6U,4) 12.01 13.20 12.01 12.01
(Do) 3,061 3.61 e u.82
(DB, 4) 101 6-17 3.61 N.82
(D lbau). k.80 bou? 4. 80 u.82
(De3244) 7.20 8.0 7.20 7.20
(DB 9.60 10.80 9.60 9.60
{Debl k) 12,01 t1.u1 12.01 i2.01

INVERT SIGN OF INSTRUCTION

(BU, 1,8) 3,61 3.614 u.82
18U,8,8) 3.061 6.17 3,61 4.82
(BU, 16481 3.61 6.17 3.61 4.82

{BU,32,8) 3.6l 6,17 3.0l o o y.82
{BULUB,8) 3.61 6.1 3.61 u.82
[BU,64,8) 3.61 6.7 3.6 4.82
{(B8y,1,1) 3.61 3. 61 4.82
(Bely 1) 3.61 6. 17 3.61 4.82
(Belbe 1) 4.20 6.32 u.20 L.82
(By32,1) 4420 _6.32 4.20 h.82
IBeu8,t) 4.20 be32 4.20 L.82
(Bybbeld 4.20 6.32 4. 20 4.82
(DUl ) 3.61 3.61 u.82
(DU 8,4) 3.610 6.17 3.61 4.82
(DU L6t} 3.61 617 3.61 b.82
(DUe32o4) 1,61 6.17  3.61 ) i y.82
DU 48, J.bt 6.32 3.61 L.82
(DU, 6L, L} .61 6.17 3.6l 4.82
(Doliot) 361 3.61 4.82
_4DeBol) .61 6.17 5.61 4,82
{De b} 4.20 b.32 4a.20 b B2
(Dy32,4) .20 6.32  u.20 . 4.82
(DeLByl) i.20 6.32 h.20 L.82
TS 4.20 8.28 4. 20 4.82

OFESLT

FXTERNL
WB XOVR

6. 17
6.71
6.101
1.22
Bal0
6.1
6.17
6.92
7.80
9.00

617

b1
8.40
10,80
13,20
6.71
6117
8.40
10.80
1140

.11
6.71
6.171
6.17
671

balt

0 INSTRUCTICN AT

INDEXTING

1-80X
OPLRAND

INTERNL
GCPLRAND

ho22
L2272
Lo22
4.80
6.00
7.20
hel?2
Be2?2
h.22
5.40
6.60
71.80
4.22
bo.22
4,80
7.20
9.60
12.01
L h.22
4.22
4.80
7.20
9.60
12.01

bo22
.22
Be22
.22
4,22
heo22
h.22
h,22
4,22
Le22
hao22
Lhe22
ho22
4,22
ho22
u.22
h.22
ho22
Y22
Y22
o222
8,22
L.,22
4,22

FULL WORD ADDRESS

INTERNL
Wi KCVR

125
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VEL INSTRUCTION e NO FORWARDING  DIRECT ADDRESSING OFFSET 0 INSTRUCTEION AT FULL WORD ADDKRESS
NQ INDEXING INDEXING
EXTERNL EXTERNL  [-BOX  INTERNL INTERNL EXTERNL  EXTERNL  1-BUX  INTERNL INTERNL
,,,,,, . OPERAND WB XQOVR QOPERAND OPERAND W8 XOVR OPERAND WB XOVR OPERAND UOPERAND WB XOVR
{BUs1,8) 10.80 10.80 i 10.80 ....10.80 — PR
{BU,8B,8) 10.80 12.01 10.80 10.80 12.01 10.80 PF
..4BUy 16,8y . 10.80 12.01 _ 10.80. ST L10.80  12.01 10.80
(BU,32,8) 10.80 12.01 10.80 10.80 12.01 10.80
_(BU,4B,8) 10,80 _  12.0% 10. 80 e o 100800 12,001 10.80.
(BU,6U,8) 11.40 12.60 11.40 11,40 12.60 11.40
(Bylyl) 11.40 11.40 11.40 11.41 PF
(8,8, 1) 11.40 12,60 11.40 10~ 12,60 11.40
o ABelogh)  11e40 12.60 11.40 e 11,40 " 12,60 11.40 .
(B,32,1) 11.40 12.60 t1.40 1i.u0 12,60 11.40
e 4B UB L) S Y 1] 12.60 11.40 mem oo LGB0 12,600 V4ew0.
(Bybly 1) 12.01 13,20 12.014 12.00 13.20 12.01

INVERT SIGN OF INSTRUCTION

(BU, 148) 10.80 10.80 10.80 10.80 PF
{BU,8,8)  10.80 _ 12.01___10.80 . . 10.80 _ 12.01 10.80 . - .. PR

{BU, 16,8) 10.80 12.01 10.80 10.80 12.01 10.80

1BU,32,8) 10.80 12.01 10,80 10.80 12,01 10,80

(BU.48,8) 10.80 12.00 10.80 10.80 12.01 10.80

(BU,64,8) 11.80 12,60  1l.8) 11.40 12.60 11.40 e

Byl 1D tlaud 11.40 11.40 1.4l PF
- 1B.841) B X Py 1) A2.60  Abew0 11.40 12.60 11.40

(Be16,1) 11.40 12.60 .40 t1.40 12.60 .40

(Be3241) 11,40 12.60 11.40 . 11.40 12.60 11.40

(BolBy 1) 11.40 12.60 1i.40 11.40 12.60 1t.u0

Y -TYLTRE] 12.00 . 13.20 __12.00 12.00 13.20 12.00




VFL INSTRUCTION 7/ NO FORWARDING DIRECY AUURESSING QFt Sl 0 INSTRUCTIGN Al FULL WORD ADLRESS

NO INDEXING INDEXING
EXVTEKNL EXTERNL 1-BUX INTERNL  INTEKNL EXTERNL € XTERNL 1-8B0X INFERNL  INTERNL
OPERAND W8 XOVR OPERAND OPERAND WB XOVK OPERAND  WB XOVR  OPERAND OUPLRANDO  wB XQVR
. ABU,M,8) . alue L m2he owQhs cuglhe e PE
({BU,H8,8) w24 w2l a e 2he #2ue a2l w2l PE
10U, 16,81 2221 #2448 22421 22421 w2l 22.21
(BUe 32,8) 24.061 240 24,61 2h.61 w2 24,61
(BU. 48,81 21402 29.21 21.062 . 2T.61 249.21 27.62
(BU. b4, B) 28.81 26,41 28.81 28.81 26.h41 28.81
o ABoba ¥y o #24» %24 S L .%2be 824 - _PF
{Bel,y ) 35.42 #24e 35. 410 35.41 2y 35.41
4Bl 1) Jé.01 w2l 36. 061 36.61 “2he 36a01
{Be32, 1) 49.62 24,01 39.62 39.62 24,01 39.62
(Bahg, 1) 42.01 27.01 42,01 . 42.01 217401 42.01
(Beblyl) 43,22 28.21 u3.21 43,21 28.21 43.22
INVERTY SIGN OF INSTRUCTYION
{BU, 1,8 #2240 «24=a w2l @2l PF
(BU.Bs8) . 824a #24 % a2he . o #2he 824 “lhye PE
{BU, 16,8} 22.2) #24e 22.2) 22.21 B2Ye 22.21
. 1BU,32,8) 24,61 sys 24,64 o 2Y4.60 _m24e  2u4.6) . e
(BUsuHe8) 20.62 25.21 27.61% 21.62 25.21 21.61
18U 64, B) 28.81 26.41 | 28.81 L 28.81 2641 28.8)
1Byleld €24 a24. 2244 w2l PF
_1Ba8, 1} 35.41 s24e 35.41 . 3541 #2ye 35.41
(Belbyg 1) 36.62 a2y 36.61 36.61 #2248 36.61
o (By32,%)  39.62  2u.01% 39.62 N 39.62 0 28,01 _  39.62
B8, 1) 42.02 27,01 42,01 42,01 27.01 42,02
(BebU, i) 43.22 28,22 b3.21 . . . 43.22 28.21 43,22
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VFL INSTRUCTION e+ NQO FORWARDING DIRECT ADDRESSING OFFSET 0O INSTRUCTION AT FULL WORD ADDRESS |
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL 1-BOX INTERNL INTERNL
OPERAND wB XQVR QPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND GPERAND WB XQVR
(BU, 1,8) ___13.80 X 15.80 .. A3.80 . t3.80 i PF 7
(BU,8.,8) 13.80 15.00 13.80 13.80 15.00 13.80 PF
{BU, 16,81 _18.0! 18.16 18.04 18.01 18,16 18.014
(BU, 32,81 18.01 18.15 18.00 18.00 18.16 18.01
_{BU,u8,8) 18.061 22,21 . 18.060 18.61 22.21 8.6
{BU,b4,8) 19.81 23.41 19.81 19.81 23.41 19.81
{Belel) thalid 1hak0 14.40 fhenyYy PF
{Ba8,11 18.01 i5.61 18.01 18.01 15.61 18.01
.. ABy 16 1) 18.01 C19.60  18.00 18.01 15.01 18.01¢ -
(B,32, 1) 18.01 21.61 18,014 18.014 21.60 18.01
_. EBelBs1) S A8.61 0 22.21 18.61 18.61 22.21 18.61 -
(Bebl,y 1} 19.81 23.41% 19.81 19.81 23.41 19.81
INVERT SIGN OF INSTRUCYION
(BU,y 1,8} 13.80 13.80 13.80 13.80 PF
. 4BU,8B,8) 13.80 a0 e 380 13.80 #01e 13.80 e PE_
(BU, 16,8) 18.01 «0le 18.01 i8.01 LIVRE 18.01
(BU, 32,8) 18.01 #0e 18,01 18.00  __=Ql= __ 18.01 -
(BU,48,8) 18.61 22.21 18.61 13,61 22.21 18.61
__4BU,64,8) 19.81 23.4) 19.81 19.81 23.u1 19.81 e B
(Belo ) ot Theyy i .40 Juoll PF
B8, 1) 18.01 20w 18.01¢ i8.01 “01e 18,01 R
(Bylbol) 18.01 “Qiw i8.01 14000 #01# 18.01
(Be32,1) 18.01 21.61 18.01 . .00 21.061 18.01 e
(BotBe 1) 18.61 22.21 18.61 | RS I 22421 18.61
(By644 1) 19.81 23.41 C19.81 b, 23.u41 19.81 R




VEL INSTRUCTION LCV - . .. NO FORWARDING . DIRECT ADDRESSING OFFSET O INSTRUCTION Al FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL I-B0OX INTERNL INTERNL EXTERNL EXTERNL 1-BOX INTERNL  INTERNL
i .. OPERAND __ WB XOVR ___QPERAND__OPERAND WB XOVR. OPERAND WB XOVR OQPERAND OPERAND WB XQVR
18U, !,8) 6.00 6. 00 6.00 L. .00 S
{BU,8,+8) 11.40 12.60 11.40 11.40 12.60 1i.40
S ABUsd6e8) 17.40 iBe61 __17.40 — - s 1T .80 18.01 17.40
(8U,32.,8) 28.21 29.41 28.21 28.21 29.41 28.21
. ABY.48.8) S 39.02 40.22 39.01 JE 39.01 40.22 39.01
18U,64,8) 50.42 51.62 50.42 50.42 51.62 H0.42
(Bplyl) 4,20 4,20 4,82 . 422, et e e e e e+ e
(Be8y 1) 11.40 12.60 .40 11,40 12.60 11.40
ABel6eY) . 16480 . 18.00 16. 80 — T 16.80 18.00 16.80
(B,32,1) 28.21 29.u1 28.21 28.21 29.ul 28.21
N Y TLY YRR R o -39.02 . 40,22 39.01 . e 39600 . 80.22 0 37.01
{Bebly1) 50.42 51.62 50.42 50.42 51.62 50.42
DU, Y4) 23.41 23.41 23,41 23.41 —
(DU,B.4) 24.61 25.81 24,61 24,61 25.81 24,61
. 4DUe 10sh) L2b.l) 27,61 26041 - 264l 27.01 26.41
DU, 32,4) 30.01 3i.21 30.01 30.01 31.24 30.01
e ADUL 484 4) 33.01 . 34.21 . 33.01 S .- J33.01 C34.21 33.0!
{DU,6U4) 36.62 jr.81 36.61 36.061 37.81 36.62
Dol l4) 22621 22.21 22.21 e R2024 e
{DyBos) 23.u41 2u.61 23.u1 23.41 24.61 23.41
oo - AD2 Lo o) 29.21 26.41  2d9.2¢ - .25a21 26441 25.21
tDe32,4) 28.21 29.41 28.21 28.21 29.41 28.21%
AD2u48oY) Jl.81 33.0) . 3t.8V . . 31.81 33.0) 31.81
(Dy6U ) 35.41 36461 35. 41 35.41 36.61 35.41

INVERT SIGN OF INSTRUCTION

{BU,1,8) 6.00 6.00 6.00 6.00
(BU, 16,39 17.40 18.61 17.40 17.40 18.61 I7.40
1BU, 32,8) 28.21 29.41 28,21 : e RB22) 29041 28,21 -
{BU,4B,8) 39.01 40.22 39.01 39.01 40.22 39.01
18U, 64,8) 50,42 51.62 20.42 . 50.42 2102 20.42
(Bolel) 4.20 4.20 L .82 4e22

. 1Be8y ). BN RFYS 12,60 11,40 11.40 12,60 1l.40Q
(Bylos i) 16.80 18.01 16.80 16.80 18.00 16.80
18,32,1) . 28.21 29.41 28.21 2B 29.00  28.2V
(8,48, 1) 39.01 u0.22 39.01 39.01 Wd.22 39.01

4By bU,y 1) 50.42 51.62 50.42 50.42 51.62 - 920.42

(DU Lok} 23.41 23.41 23.41 23.41

e ADU 8B40 ) 24,60 25.81  24.61 24,61 29%.81 2.0
{(DUy1644) 26.41 27.61 26.41 26.41 21.64 26.41
(DU, 32+ 4) 30.01  31.21 30.01 _o..30.01 31.21 0.0 0 _ .
tOU, 4B, 4) 33.01 34.21 33.01 33.01 3h.21 33.01

o ADUs b4 W) 36.61 37.81 36.62 364062 37.81 36,62
(Dokot) 22.21 22.21 22421 22.21

e 4D 8y 1) 23.41 24,61 23,41 23.41 24,061 23.41
(Do lbot) 25.21 26.k1) 25.21 254214 26.41 25.21
(032449 28.21 29.u41 28.21 2821 2961 28.20V
{DouBou) 31.81 33.01 31.81 31.81 33.01 31.81

 IDg bl N) . 35.4) 36.61 35.41 35,41 36.61 35.41

129
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_VFL INSTRUCTUON LTRCV  __ NO FORWARDING DIRECT ADDRESSING . OFFSET 0  INSTRUCIION AT FULL WORD ADDRESS . S
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80Xx INTERNL  INTERNL EXTERNL EXTERNL 1-BOX INTERNL  INTERNL
OPERAND _WB XOVR OQPERAND OPERAND _WB XOVR OPERAND _WB XOVR _QPERAND QPLRAND WB_ XOQVR e
({BU, 1,8} 7.84 1.22 8.03 1.22
{BU,8.8) IRPY 12.60 11.40 1.0l 12.61 1i.40
(BUy 16,8) 16.20 17.41 16,20 e 16.20 1741 1620 - - -
(BU,32,8) 25.81 27.01 25.81 25.81 27.01 25.81
(BU,48,8) 39,62 40.81 39,62 e 39,62 40.81 39.62 - A
{BU,64,8) 51.02 52.22 - 51.02 51.02 52.22 51,02
By 1,10 7.43 6 62 7,75 .13
{BeBy 1) ARLE 12.60 1i.40 1okl 12.61 11.40
e ABa 00 1) 1620 1741 1620 - 16020 17.41 16.20 - -
(Be3241) 25.81 27,01 25.81 25.81 27.01 25.81
B8 1) 39.61 40.81 39.62 e 39062 40,81 39.62 . R e
{Bybly ) 51.02 52.22 51.02 51.02 92.22 51.02
{DUs4,k) 30.061 30,61 30.61 30.61 _
10U.8,4) 30.61 3i.81 30.61 30.614 3i1.81 30.61
e . ADUs V6ol)  3Q.60 ___ 31.82 30.61 e e 3060 31,81 30.61 - N -
(DUy 32,4) 3o0.061 31.81 30.61 . 30.061 3i.81 30.61
... 40U 48,4) 30.61 . 31.82 30.61 i e 30660 31,81 30.61 S - ;
(DU blUel) 35.41 J6.61 35.41% 35.41 36.061 35.41
{Doligh) 30.61 30. 614 . 30.61 30.61 .
(DeByl4) 30.61 31.81 30.61 . 30.61 31.81 30.61
4Dy 16,4) . 30.6) 31.82 30,60 ; oo 30,600 31,81 30,61 B .
(Dy3244) 30.61 ji.01 30.61 30.61 31.81 30.61
(D uByby 30,61 31.81 30.61 - . 30001 ~31.81 30.0)

(Dbl ) 35.41 36.61 35.41 35.41 36.61 35.u1

INVERT SIGN OF INSTRUCTION

{BU,1,8) 7.84 7.22 8.03 1.22
ABU.8,8) llebl 12,60 1de40 .~ LY 12,61 _1delQ
{BUs16,8) 1620 17414 16.20 16.20 17.41 16,20
(BU,32,8) 25.81 27.01 25.81 25.81 27.01 25,81
{BU,48,8) 39.62 u0.81 39.62 39.62 40.81 39.62
{BU,64,8) 51.02  52.22  S5k.02 : 51.02 92.22 921.02
tBalo ) 7T.43 6,62 7.75 6.73
B8y 1) . Ll.bd 12.60 11,40 1.4 12.61 11,40
(Belbo ) 16.20 17.41 16.20 16.20 17,41 16,20
(Bg32e1) 25.81 27,01 25.81 29.81 27.01 25.81 .
(By48, 1) 39.62 40.81 39,62 39.62 40.81 39,62
4By64, 1) 91,02 52.22  5}.02 . 21.02 22,22 31.02
(DUl 1) 30,61 30.61 30.61 30.61
(DUo8o4) 30.61 . 31.81 30,61 e ~ . 30,61 31.81 30.61
(DU, 16,4) 30.61 31.82 30. 61 30.61 31.81 30.61
DU, 32,4) 30.61 3i.81 30.61 30.61 31.81 30.61 e i
LV 30.61 31.82 30.61 30.61 31.81 30.61
. ADU 6lel) 35.42 36.61  35.41 S 33.u1 36.61 35.41
{Doligt) 30.61 30.61 30.61 30.61
A048e4) 30.61 31.82 . _30.61 BN 30.61 31.81 30.61
(Dy 4644} 30.61 31.81 30.61 30.61 31.81 30.61
1Dy3244) _30.6) 31.82 30,61 30.61 31.81 30.61 -
(Dol 4) 30.61 31.81 30.61 30.61 31.8) 30.61

.. ADs6l, ) 35.42 36,61 35.u4) S 35.42 36.61 35.41



YFL INSTRUCTION CV NO FORWARDING DIRECT ADDRESSING QFFSET 0 INSTRUCTION A1 FULL WORD ADURLSS
NO INDEXING INDEXING
ACCUM, EXTERNL I-BOX INTERNL INTERNL ACCUM, EX TERNL I-80OX INTERNL INFERNL
~ OPERAND wB XOVR OPERAND OPERAND W8 XQVR OPERAND WB XOVIK OPERAND QPERANU  wB XQVR
_IBU.1,8) .6:00 I i B 6.00 e e e e e }
(BU,8,8) 6.00 6.00
fBUy 16,8) 6.00 6.00
(BU,32,8) 6.00 6,00
ABY, 48, 8) 6.00 6.00
{BU,6U,8) 6.00 6.00
{Belel) __6.00 e 6.00 = ~ .
(ByBe 1) 6.00 6.00
4By 164 1) 6.00 6.00
(Be32,1) 6.00 6.00
(Bolide ) 6.00 6.00
(Bebl,l) ¢.00 6.00
kDU bY  22.04 _ _ 2214 e IR
(DU 8ok) 22. 14 2214
e ADBU Y6 1) 22.14 22. 14
{DU,32,u) 22.14 22.14
. 40U BB l) 2214 22+ 14
(DU 6L ) 2234 2214
o (Dyuab) 220 14 22.14 B . R ~
(D841 22. 14 22. 14
Dy 16,40 22. 14 R . L 22. 14
(De3244) 22414 22. 14
(DBl 22,14 _ 22. 104
EDeblol) 22.104 22.14
INVERT SIGN OF INSTRUCTION
(BU,1,8) 6.00 6.00
1BUsB.8) 6.00 6.00
(BU, 1648} 6.00 6.00
. {BU,32,81 6.00 . __be00 e _ _ o
{BU,ubs8) 6.00 6.30
{BU, 64,81 6.00 6.00
(Bl 4} 6.00 6.00
(8,801} 6.00 6.00
(By16,11) 6.00 &6.00
. 1Be32,1) 6,00 _ 6400 e o e ~ -
(BotiBy 1) 6.00 6.00
1Bybl,y 1) 6.00 6.00
(0U bl 1) 22. 14 22.104
{DU.B,4) 22. 44 22.04
{DU, 16,4 22. 44 22.44
. iBU,32,4) 22404 2214 e e e e
(DUyuBo ) 22. 04 22. 14
(DU, 6L, ) 22. 14 22414
{0, 4,4) 22. 04 22. 14
_(DeBak) 22. 14 22.14
{Dy1601) 22. 14 2244
(0,32,4) 2214 ) 22404 o o o
(DBl 22.104 22+ 14
_ . ADeblyl) 22414 22.14



132

VFL INSTRUCTION DCV NO FORWARDING DIRECT ADDRESSING QFFSET ¢ INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
ACCUM. EXTERNL I-B0OX INTERNL INTERNL ACCUM, EXTERNL 1-BOX INTERNL INTERNL
OPERAND wB XOVR OPERAND OPERAND WB XOVR OPERAND wWB XOVR ~OPERAND CPERAND WB XQVR

(BUy1,8) 6.00 . o 600 e
(BU,8,8) 6,00 6.00

_ LBUy 16,48) 6.00 6.00 -
{8Us32,8) 6.00 6,00
(BU,48,8) 6.00 6.00 - e
{BU,6L,8) 6.00 6.00

 Balel) 6.00 i 6.00
{B,8, 1 6.00 6.00
ABy1641) 6.00 6.00 - .
tBe32, 1) 6.00 6.00
_ {(Baubgl) 6.00. 6.00 B e

{Bebligl) 6.00 6.00
4DUslo k) 5.40 .40 -
{DU,8B,4) 9. 40 540
(DU 1644) 5.40 5.40 e
(DUy 3204} Seu40 S5.40
ADUyuBybd 5.40 5.40 - -
{DUyOULb) Se40 5.40

_ Db k) 5.40 5.40
{DeBol4) 5«40 5.40
104 1644) 5.40 9.40 A
(De32,4) 5.40 5.40
ADpuByu) 5. 40 . 5.40 . }
{DebU, ) 5. 40 9.40

INVERT SIGN OF INSTRUCTION
(BUs 148) 6.00 6.00
_1BU,8,8) 6.00 6.00
(BU, 16,81 6.00 6.00
{BU, 32,8) £€.,00 6.00 e
(BU,uB,8) 6.00 6.00
4BUy 64,8 . 6.00 . 3 6.00
(Belo ) 6.00 6.00
1By 8y 1) _ 6.00 6.00
{Be16, 1) 6.00 6.00
(Be32,1) ¢.00 ~ 6.00
{BeuBy 1) 6.00 6.00
(Beblyl) 6.00 600
fDUekol) S5.40 5.40
(DU, 8H4k) 5.40 h.40 ) B}
(DU, Ib6,U) 5.40 Se k0
(DUg32,U4) ___S5.u40 B 5.40 A
(DU u8,u4) 5.40 9.40
{DU 6kl 5.40 9.40 :
(Dobgly) S5.40 5.40
_(DgeBsh) 9.40 S5.40 [ - B N
(D16, 9.40 Y40

. ADs32,4) 5.40 e . 5.40 e
fDelitiyl) 9. 40 95.40

. 1Ds0U,4) 95.40 940




VFL INSTRUCTION COQOQ1JI

NO FORWARDING

DIRECT ADDRESSING

NO INDEXING

EXTERNL  EXTERNL 1-80Xx INTERNL  INTERNL EXTERNL

UPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND

.. 4BUs8,1) 8.40 9.60_  _ 8.40 ... 8240 _
(BUB+2) 6400 7.21 6.00 6.00
{BUgH,43) S.40 6.62 S 9el0 9440
(BU,8,4) 4.80 6.32 4. 80 4 .82
(BU.8,9) . 4,80 Cbe32 _ 4. 80 4482
{BU,8,6) 4.80 6.32 4.80 4 .82
. ABU,8,7) 4 .80 6.32 4. 80 - e bh.82
(BU,8,8) 4,20 6.32 4,20 4 .82
(BUs 164 1) 13.20 The40 i3.20 13.20
(BUs 1642) B.u40 9.60 8. 40 8.40
(BU,s 16,43) 1.20 By 40 1.20 1420
(BUe 16, 4) 6.00 T.21 6.00 6.00

. ABU, 186,9) 6.00 T.21 6.00 6200
(BU, 16, 6) S.40 6.62 5,40 Se40
{BUe 16,47 940 e 62 5. 40 2o 40
{BU,164¢8) 4.80 6.32 4.80 4.82
18U 32, 10 13.20 Thal} 13.20 13,20
(BU¢32,2) 13,20 RS 13.20 13.20
(BU,32,3) _ 10.20 11.u40 10,20 10.20
(BU¢32,4) 8.40 9460 8. 40 8.40
{BU,32,5) 7.80 9.00 7.80 7.80
(BUy 3246} 1.20 8.40 7.20 7.20
(BUL32,7) 6.60 7.80 6. 60 6.00
({BU,32,8) 6.00 7.21 6.00 6.00

o IBU,48,3) 13.20 lu. i 13,20 _._.13.20
(BU,48,4) 10.80 12.01 10. 80 10.80
{BU 48,5 9.60 10.80 9.60 2.60
(BUW4By6) 8.40 9.60 8.40 - 8.40
{BU, 48, 7) 1.80 - 9.00 7.80 7.80
{BULuB,8) 7.20 8.40 7.20 71.20
. ABUy 6L, 13.20  fu.ul 13.20 . I 13.20
(BUsbUsS) 11.40 12.60 11.40 11.40
1BU,6L,06) 10.20 11.40 10.20 10,20
(BUvbl, 1) 9.60 10.80 9.60 9.60
(BU,64,8) 8.40 9.60 8. 40 8.40

OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
INDEX TN
EXTERNL I-B0X INTERNL  INTERNL
WHB XOVR OPERANC  OPERAND WB XQVR
9460 840 — -
1.21 6.00
6.9¢2 .40
6.7 4.30
6ol 4,80
6.7 L.80
SN - Y SE ' PY - 1 -
6.717 4,22
14,40 13.20
9.60 8.40
8.40 7.20
121 6.00
e B2l 6000
6.92 5.40
6.92 2440
6.77 4.80
14,40 13.20
14,40 13.20
Lo Adllh) 0 10.2000 B,
9.60 8.40
9.00. 7.80
8.40 7.20
7.80 6.60
7.21 6.00
4.0 13.20 I B
12.01 10.40
10.80 9.60
9.60 8.40
9.00 1.80
8.40 r.20
4,40 . 13.20 - _
12,60 11.40
11.40 10.20
10.80 9.60
9.60 8.u0
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_VFL INSTRUCTION CMOHQI NO FORWARDING DIRECT ADDRESSING. . QFESEV 0 INSTRUCTION AT FULL WORD ADDRESS _

NO INDEXING INDEXING

EXTERNL EXTERNL 1-BOX INTERNL  INTERNL EXTERNL EXTERNL I1-BOX INTERNL INTERNL

OPERAND _WB XOVR OPERAND QPERAND WB XOVR ~ OPERAND WB XOVR OPERAND _OPERAND WB XOVR . i
(8U,8, 1) 9.61 19.57 fu.51 9.62 19.58 15.11
(BU,8,2) 7.23 17.16 12.09 7.53 17,17 12.69
(BU,8,3) 6.93 16.56_ __Ml.us8 7,23 16.57 12.09 o
(BUe8Byk) 6.63 15.95 10.88 6.92 15.97 11.48
(BU¢B,5) 663 15.95 __10.88 6.92 15,97 11,48 o
1BU,B,6} 6.63 15.95 10.88 6.92 15.97 it.ug
(BU,8,T) 6.63 15.96 10.88 6.92 15.97 11.48
{8U,8,8) 6.33 15.35 10. 27 6.63 15.36 10.88
{BU, 16, 1) 14.40 - 24,39 19, 34 e Mool 24,40 19.94 _
(BUy 1642) 9.61 19.57 14.51 9.62 19.58 15.11
{BUy 16,3} 8.42  18.3% 1329 . Belly 18,37 13.90 o ——
{BU, 16,4) 7.23 17.16 12.09 7.53 7.7 12.69
(BU,16,5) 7.23 i17.16 12,09 7.53 17,17 12,69
{BU, 16,6) 6.93 16.56 11.48 7.23 16.57 12.09
{BU» 16,7) 093 16.56 . Ml.w8 o 1e23 16,57  _ 12.09 - _
(BUe 1648) 6.63 15.96 10.88 6.92 15.97 11.48

. ABUs3241) . 24,01  34.02 = 29,0t . o 2ul00 34,048 29.61 I I
(BU¢32,2) 1440 24.39 19.34 4ol 24,40 19.94
1BU,32,3) 11.40 21.38 16032 11,40 21,39 16.92
{BU¢32¢4) 9.62 19.57 14.50 . 9.62 19.58 15.41)
. 1BU,32,59) . 9.02  18.96 . .13.90 e ..9.03  18.98 . _i4.%0 _ _
1BUy 32,6} 8.42 18. 36 13.29 8.44 18.37 13.90
. 8BU432,7) . 1.84 17.76 12.69 e ... le8Bu CAT.77 . 13.29 N e -

(BU,32,8) 7.23 17.16 12.09 7.53 17,17 12.69
{BU,48,3) 1.4 24,39 19. 34 14,40 24240 19.94
(BU 48,4} 12.01 21.98 1692 12.01 21.99 17.53
(BU.48,5) 10.80 20,77 . 15,72 e L 10.81 2079 . 16.31. e ~
{BU,u8,6) 9.61 19.57 14,51 9.62 19.58 15. 11
ABU uB.7) 9402 . 18.97 13.90 . : 9.03 18.98 1450 e
{BUs4B48) 8.42 18.36 13.29 8.4k 18.37 13.90
{BU bk, b) T4e 41 24,39 19e38 1,40 24,40 19,94 e
(BU, 64,45 12460 22.58 17.53 12.60 22.59 18.13
1BUs 6L 0) 11a40 21.38 16,32 . 11.40 . 2139 16492 S -
{BUs6U, T} 10.80 20.77 15.72 10.81 20479 16,32

ABU,6k.8) 9.6 19,57 14,50 9.02 19.58 12.10 .




_¥FL INSTRUCTION (CTO#IH

NQO FORWARLING

NO INDEXING
EXTERNL  EXTERNL 1-BOX INTERNL
L UPERAND WB XOVR OPERAND OPERAND
. 1BU,B,1) 12200 B.40  T7.20
1BU,8,2) 4.80 b.47 4. 80
.. 1BU,8,3) 4,20 6. 32 Ye20
{BU,8,4) 3. 60 b7 .61
. 1BU.8,9) 3.01 b 17 3.01
{BUsBvb6) 3.61 6.117 3.6
_ABUL8e7) .00 bed] . 3.06) .
18U,8,8) 3.61 6.17 3.61
. ABUs 1641} 12.01 13,20 12.01
{BUy 1642) 1.20 8.40 7.20
. ABUs lb6ed) . 6.00 1.21 600
{BUs 1694) 4,80 6.47 4.80
o ABU,1605) . 4.80 __ 6.MT W HO
(BU,16,6) 4.20 6.32 4. 20
. ABUL16.T) .4l 20 632 4,20
(BU, 1648} 3.6l 6. 17 3.6}
. 1BU,32,1) o 12.01 13.20 12.01
({BU,32,2) 12.01 13.20 12,01
. ABU.32,3) . 9.00 10,20 .. 9.00 _ .
(BU,32,4) 1.20 8.40 7.20
{BU432,5) 6,60 1,80 b, 60
{BU,32,6) 6.00 7.21 6.00
1BU,32,7) 2.:40 6.02 9. 40
{BU¢32,8) 4.80 b.4T7 4,80
—_ABUL 4By 3) . 12.0% _  13.20 12,00
(BULuB,U) 9.60 10.80 9.60
_ . 4BUs48,5) 8.40 ?.60 8. 40
{BU,48,6) 7.20 8.40 7.20
e $BUS 4B, 7Y 660 7.80 6+ 60
(BU,4Y,8) 6,00 7.2} 6.00
. BUblu) 12,01 13.20 12.01
{BUs 64, 5) 10.20 141,40 10.20
_ABU,06U,06) 9.00 10.20 9.00
IBU, 6L, T) 8.40 9.60 8.40
.!@y!QEIQ! 1220 89“0 I!ZQ

DIRECT ABLDRESSING

INTERNL
WhB XOVR

EXTERNL
UPERAND

1.20
L.82
82
h.82
4a82
4.82
.82
b .82
12.01
7«20
6.00
b .82

haB82

h.82
l‘!BZ
.82
12.014
12.01

. 9.0Q0. .

71.20
Q.60
6.00
240
4,82
_12.01
9.60
8.40
71.20
6.60
6.00
12.01
10.20
9.00
B.40
1.20

INSTRULTJUN AT FULL WORD ADDRESS

INTERNL
CPERAND

12.00 . L

OFFSET 0
INDEXING
EXTERNL 1-80X
W XOVR  OPERANL
8.40 {20
6. 117 4.80
617 4,22
6. T7 bo22
bal? 422
6. 71 4.22
Dbl . Ma22
6. 07 bo22
13.20 12.00
B.40 71.20
7.22 6.00
6. 07 4.80
bl heBO
6.77 Y4.22
017 22
6.717 h.22
13.20 12,00
$3.20 12.01
10.20. ..9.00
8.40 7.20
{.80 6. 60
.22 6.00
QQQA h.‘*o
6.77 4.80
L 13.20 0
10.80 9.60
960 8.40
8.40 7.20
11 .60
{22 6.00
o 13.20 0 12.01
bl 10.20
10.20 92.00
9.60 8.40
B.u40 7.20

INFERNL
WB XOVR
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VEL INSTRUCTJON + FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS -
NO INDEXING INDEXING
EXTERNL EXTERNL I1-B0OX INTERNL INTERNL EXTERNL  EXTERNL I-B0OX INTERNL INTERNL
OPERAND W8 XOVR OPERAND OPERAND WB XOVR _  OPERAND WB XOVR OPERAND.  (OPERAND WB XQVR
ABU 1,8Y  Me2) . M.20  S.40 _4.82 be22 5.40
{BU.8,8) 436 5.457 4. 36 5.56 8.58 .82 5.57 4436 5456 8.59
(BU,y 16, 8) 4.96 6. 16 L4906 6.16 9.18 4.96 617 496  __b.lb - 9.18 e
{BU,32,8) 6.16 7.36 6. 16 7.36 10,37 6.16 7.36 6,16 7.36 10.37
{BU,48,8) 136 8,56 L 1a30 - B.96 i1.506 To.36 . 8,56 . T.36. _8.56  _1}.56 . I
(BU,b6U,8) 8.56 9.76 856 9.76 12.76 8.56 9.76 8.56 9.76 12476
(Bylpd) 4.21 4,20 940 4.82 4,21 .40
(By8y 1) 4.96 6. 16 4.96 6.00 9.02 4eQ6 6417 4.96 6.00 9.03
(Bylba)) 5256 CbeTh . . _9.56 6:60 D0 996 . 6eTO 556 680 . 9.62 N e
(B,32,11 .76 7.96 6.76 7.80 10.80 b.76 7.96 6.76 7.80 10.84
(BetiBy)) 1296 917 L 1e96 92.00 12000 T.96 . 9.16  _ 1.96 . _9.00 12,01 _ — -
{Bobhol) 9. 16 10. 36 9. 16 10,20 13.20 9.17 10,36 9.16 10.20 13.20
DUy Yo7 oty 7 5.606 4,82 hol7 5461
(DUsBsYU) 5.09 6.30 5.09 6.29 9.31 5.09 6430 .5.09 6.29 9.32
DU M6l 6. 30 1.50 6. 30 7.50  10.50 630  7.50 _ _ 6.30 .50 10,51 I
[DUe3244) 8.170 9.90 8.70 9.90 12.90 8.70 9.90 8.70 9.90 12.90
1DUo4Bol} 11.10 12,30 11.10 12,30 15,32 . 10.10 12,30 14.10  __12.30 1532 .
(DUebL L) 13.50 14.70 13.50 14,70 17,58 13.50 14,70 13.50 4,70 17.59
. 4Dgl ) b.21 - 4,20 5.40 4.82 4422 He 40 o
(DeBylid 5.07 b.27 5.07 6.00 9.02 5«07 6.27 5.07 6,00 9.03
(Dg1644) . 6.30 1250 6. 30 1.20  10.21% 630 . 7.50  _6.30 . 1.20 . _10.22 I
(Dy32,4) 8.70 9.63 8.70 9.60 12.60 8.70 9.63 8.70 9.60 12.60
(048,41 11210 12.30 11. 10 12,01 15.00 11.10 12030 11.10 . 12.01 15,00 -
(Dy6U0l) 13,50 14,70 13.50 14,40 17.40 13.50 14,70 13.50 .40 17.40
INVERY SIGN O+ INSTRUCTION
(BU,1.8) .21 4e20 5.40 4.82 422 5.40
{BU,8,8) 4,36 %.57 b 36 YY) . 8.58 .02 957 4a3b ... 9.% ..B.99 _
‘BU"("&’ ‘0-96 6.‘6 “-96 b-'b 90'8 “-96 6." ‘4-96 6- .b 90'8
_.1BU, 32,8} b.16 _  T.306 be 16 7.36 10.37 be 16 1.36 b.16 1.36 1037 -
tBU,48,8) 7.36 8.496 7.36 B.56 11456 1.36 8.56 7.38 Be56 11.5%6
18U,64,8) 8.56 9.76 8.56 9.76 12.60 8.56 916 8,586 9.6  12.60 | _
(Bely 1) 4.21 4.20 9.4%0 : 4.82 421 5.4%0
(Be8y1) 4,96 6. 16 . k96 6.00 9.02 4.96 6.17  4.96 . 6.00 9.03 .
(Bylbeld 556 6.16 5.5%6 6.60 9.61 5.56 6.76 5.56 6460 9.62
L ABy 3241 .76 _1.96 6. 16 1.80 10.80 6.76 71.96 6.76 7.80 10.81 e - -
(Boll, 1) 7.96 9.17 7.96 9.00 12,01 71.96 9.17 7.96 9.00 12.04
{8,y0U,1) 9. 17 10. 36 9. 186 10.20 13.20 P 9elT 10636 9.07  10.20 . 13.20
DU o) hoiy7 holt7 5.606 4.82 'Y § 9.67
(DU, 8,4) 92.09 0.29 . 5.09 6.29 9.31 5.09 0230 5.09 __'_6.29 9.32
(DU, 16441 6.30 7.50 6. 30 7.50 10. 50 6.30 7.50 6430 7.90 10,51
4DU, 32,40 B.70 9.90 8.70 9.90 12.90 8.70 9.90 8.70 9.90 12.90
(DU Byl) 11.40 12.30 1. 10 12.30 15.29 i1.10 12.30 11.10 12,30 15.29
10U, 64,4) 13.50 4. 70 13.50 14,70 A7.40 13,50 14.70  13.50 1470 17.40
(Dyliots) 4.21 4,20 5440 4.82 4,22 9.40
(DeByk) 5.07 (627 9.07 _6.00 ..9.02 9.07 6.217 5.07 _ _6.00 _ 9.03
[Del6ok) 6.30 750 6. 30 7.20 10.2) 6.30 7.50 6430 7.20 10.21
o 4D 3201 B0 9.63 8.70 9.60 12.60 8.70 9.63 8.70 9.60 12.60 -
1D,u8,41 .10 12. 350 11.10 12.01 19.00 11.10 12.30 .10 12.01 15.00
{DebU, 41 13.90 1w, 70 13.50 tb.41 V.40  13.5  14.70 13.50 440  17.40



VFL INSTRUCTION Me . FORWARDING DIRECT ADDRESSING OFFSET O INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL I-B0OX INTERNL  INTERNL EXTERNL  EXTERNL 1~-BOX INTERNL  INTERNL
UPERAND wB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVKR OPERANU  UPERAND WB XQVR
. ABU,1,8) 7.20 10. 88 1.23 . fe22 - .48 _  1.83 .
(BUys8,8) 7.20 15.05 10. 88 1.23 13.86 r.22 15%.006 11.48 7.83 14,46
(BU, 16,8) .62 15469 11.u8 7.83 14,46 7.80 15.67 12.09 7.83 15.06
(BU,32,8) 1.82 16.86 12.69 9.02 15.67 7.82 16,87 13.29 9.03 16.27
1BU,L8,8) 9.01 18.06 . 13.90 10.21 16.87 9.01 18.07 14,51 10.21 17.u7
(BU,64,8) 9.60 18.66 14.50 11.40 18.07 9.61 18.68 15. 11 11.40 18.68
tBy1,1) 7.20 10.88 1.23 re22 11.48  1.83 . PF
(BeBe i) .62 15.65 11.48 7.8% 1ol 7.80 15466 12.09 7.83 15.06
(Bylbyl) 1.22 16,26 12.09 .42 15.06 7.22 16427 12.69 B.43 15.67
(Be32,1) Boul 17.u6 13.30 9.61 16,27 B.42 V7.7 13.90 9.62 16.87
_tBuBe1) 9.60 18,67 14.51) 10.80 17,47 9.61 18.68 15.11 10.81 18.07
(Boblyl) 10.80 19.87 15.72 12.00 18.68 10.80 19.88 16.32 12,01 19.28
{DUsliols) . 1.20 10.88 .23 e da22 ) Vi.48 _1.83% . . . ...
(DU, 8el4) 6.62 15,695 11.48 7.83 14,46 7T.81 15.66 12.09 7.83 15.06
. ADBU, 16,4) 1.82 16.86 12.69 9.02 1%.67 T.82 l6.87 13.29 9.03 16.27
(DU¢32,4) 10.20 19.27 15. 11 11.40 18.07 10.20 19.28 15.72 11.40 18.68
DU 4By Y)Y 12,60 2la01 1753 13.80 20.49 12460 21469 13.13 13.80 21.09
{DUebLG L) 14,40 23.u8 19. 34 16.21 22.89 14 .40 23.50 19.94 16.20 23.50
(Deligh) . 7.20 10.88 1.23 . __1.22 . .. Ll.uB .. 1.83 e PEL
(De8,4) 6.62 15.65 11.48 7.83 1446 r.81 15. 66 12.09 7.83 15.06
{De1644) | 7.82 16.86 12.69 . 9.02 195.66 7.82 16.87 13.29 9.03 16.27
{De32,4) 10.20 19.27 15. 11 14.40 18.07 10.20 19.28 15.72 11.40 18.68
1D,48,4) 12.60 21.67 17.53 13.80 20.u49 12.60 21.69 18,13 13.80 21.08
(DybUH) 15.00 24.09 19.94 16.20 22.89 15.00 264410 20.55 16.20 23.50
INVERT SIGN OF INSTRUCTION
{BU,1,8) 7.22 12.09 8.42 7.22 12.69 Bal3
18U,8,8) 1.22 16,26 12.09 8.u42 19.06 {22 16,27 12.69 Belt3 15.67
(BU, 16, 8) Bkl 17.46 13.30 9.61 16.27 B.42 174l 13.90 9.62 16.87
_ 1BU,32,8) . .10.80 19.87 15,72 12,01 18.68 10.80 19.88 16432 12.01 19.28 ;
(BU,48,8) 13.20 22.28 18.13 Thall 21.08 13.20 22.29 18.7u 14 .40 21.69
_LBUy6Y4,8) 12.30 24,09 17.22 16.50 ~  23.50 12.31 2u.10 17.83 16.50 24.10
Byl 7.20 10.88 7.23 71.22 11.u48 7.83 PF
1Be8e M) 6.62 15.65 11.48 7.83 1446 7.80 15.617 12.09 7.83 15.06
[Bylby 1) 1.22 16.26 12.09 B.42 15.06 1.22 16.217 12.69 B.43 15,66
. 1By32e0) . B.ll 17.46 13.30 . 9.61 16,217 - Y Y 17.48 13.900 0 9.62 16.87
(Bolilly 1) 9.60 18.66 14,51 10.80 fr.ut 9.6) 13.68 15.11 10.81 18.07
(Bybly 1) 10.80  19.87 15,72 12.014 18.68 10.80 19.88 16,32 12.01 19.28
(DU, 40 1.22 12.09 8.42 1.22 12.69 B.43
L 1DU,B,4) 8.41  17.46 13.29 9.61 16.27 8.42 1ot 13.90 9.62 16.87
(DU, 16,40 10.80 19.87 15,72 12.00 18.68 10.80 19.84 16.32 12.01 19.28
tDU,S2,4)  15.61 24.69  20.55 _  16.80 _ 23.50 . 15.61 24,170 21.15  16.80 | 2u.10
(DU 4By 20.40 29.50 25.38 21.60 28.3) 20.40 29.52 25.99 21.60 28.92
DU bU ) 19,51 35,172 Z2hol48 26.11) 33,14 19.51 33,74 25.08 26411 33.74
{Dybol) 1.20 10.88 7.23 7.22 11.48 7.83 PF
1D, 8y} 6.62 15.65 11.48 7.83 14,46 7.80 15.66 12.09 7.83 15.06
(Delb6,4) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.03 l6.217
{Dg32,4)  10.20  19.27  15.11  1t.u1 o 14,0/ 10.20 19.28 19.72. 1l.ui 18.68
{DeliBoli) 12.60 21.61 17.53 13.80 20.49 12.60 21,69 18.13 14.80 21.08
(D6l u) 15.01 24,09 19,94 16,20 22.90 15.01 24,10 20.55 16.20 23.50
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_VFL INSTRUCTIQON - FORWARDING DIRECY ADDRESSING OFFSET_ 0 INSTRUCTION AT FULL WORD #0070 §s
NO INDEXING INDEXING
EXTERNL EXTERNL  I-BOX  INTERNL INTERNL EXTERNL EXTERNL  I-BOX  INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND W8 XOVR OPERAND __WB XOVR OPERAND (OPERAND _#B XOVR .
(BU,y 1,8) 4.2 4,20 5.40 4,82 4,22 5.40
{BU,8.8) u.36 5.57 4. 36 5.56 8.58 4 .82 5.57 4.36 5.56 8459
{BU, 16,81 4.96 6.16 4.96 belb 9.18 4.96 bo17 4.96 6.16 9,18
18U, 32,8} 6.16 7.36 6. 16 7.36 10.37 6.16 7.36 b.16 7.36 10.37
{BU,48.8) 1.36 8.56 7.36 8.56 11.57 1.36 8.56 7236 8.56 11,56 R
{BU,64,8) 8.56 9.76 8.56 9.76 12.76 8.56 9.76 8.56 9.76 12.76
(B8y1,1) 421 . 4.20 5.40 4.82 4.22 5.40
(ByB,y 1) 4.96 6.16 4.96 6.6 9.17 4,96 617 4.96 6.16 9.18
(B logd) 5+56 6.6 5.56 ba706 9,77 5+56 6.76 5456 b.16 9.18 o _
1By32, 1) 6.76 7.96 6.76 7.96 11.40 6.76 7.96 6.76 7.96 11.40
(Bo48,1) 1.96 9.16 1.96 9.16 12,28 7.96 9,16 1296 9,16 12.29 - _
(Bybli, 1) 9.17 10.80 9.16 .  10.80 13.21% 9.17 10.80 9.17 10.80 13.21
‘DUI"I“, ‘0.107 “.“7 5.66 “382 k.“? 5-66
{DU. 8,41} 5.09 6.29 5.09 6.29 9.31 5.09 6430 5.09 6429 9.32
(DU 16,4) 630 1.50 6230 7.50 10,50 6130 7.50 6430 7.50 10,51 e
(DU, 32,4) 8.70 9.90 8.70 9.90 12.90 8.70 9.90 8.70 9.90 12.90
(DU, 48,4} 1110 12,30 1110 12.30 15232 11,10 12.30 11.10 i2.30 15.32 .
{DUs6Lek) 13.50 14.70 13.50 14.70 17.58 13.50 14.70 13.50 14.70 i7.58
(Delyely) 4a21 4,20 5.40 4,82 4,22 5240
{DeBak) 5.07 6.27 5.07 6.27 9.28 5.07 6.27 5.07 6.27 9.29
(Delbal) _ 6.30 7.50 b4 30 7.50 10.50 6.30 7.50 6.30 7.50 10.51 e
(Dy32,4) 8.70 9.90 8.70 9.90 14.28 8.70 9.90 8.70 9.90 14.28
___ (Del4Bk) . 1i.10 12.30 11.10 12,30 15.32 11.10 12.30 11.10 12.30 15,34 o
(Dybl,sb) 13.50 15.01 13.50 15.60 17.492 13.50 15.00 13.50 15.60 17.52
INVERT SIGN OF INSTRUCTION
(BU4 1,8) 4.2l 4420 5.40 4.82 4.22 5.40
___UBU,B,8) .36 5.517 4,36 5456 8.58 4,82 5.57 4.36 5456 8459 . )
(BU, 16,8) 4.96 be16 4.96 6.16 9.18 4,96 617 4.96 6. 16 9.18
{BU,32,8) ba b 1.36 6. 16 1.36 10,37 6,16 7.36 6,16 7.36 10,37 _
(BU,uB,8) 1.36 8.56 7.36 8.56 11.56 7.36 8.56 7.36 8.56 11.56
_ _{BUs6U4e8) _  9.00 10,20 9.00 9.76 12.60 9.00 10,20 9.00 9.26 12,60
ABelg 1) 4e21 4420 5.40 4.82 4.22 5e40
1B8,8,1) 4,96 6016 4.96 _6.16. 9,18 L.96 6.17 4.96 belb  9.18 -
(Bytbo 1) 5.56 ba16 5¢56 6.76 9.77 5456 6.76 5.56 6.76 9.78
1By32,1) 616 1,96 6.76 1.96 11,40 6.16 7.96 6276 1.96 11.40
(ByliB,y 1} 7.96 9.16 7.96 9.16 12.16 7.96 9.16 7.96 9.16 12.16
__dByblel) . 9.60  10.36 9,60 10.80 13,27 .9.60 10.36 . 9.60 _ 10.80 13,27 .
(DU yl) Y47 Yo7 5.66 4.82 u.u7 5.66
__4DU,B,4) 5,09 _ 6229 5.09  6.29 9.31 -5.09 6,30 5,09 6429 9.32
(DU, 164 4) 6.30 7.50 6.30 7.50 10.50 6.30 7.50 6.30 7.50 10.51
(DU, 32, 4) 8.70 9.90 ‘8.70 9.90 12.90 8.70 9.90 8.70 9.90 12.90
(DU, 4B, ) 14.10 12.30 1. 10 12.30 15.29 11.10 12.30 11.10 12.30 15.29
(DU, 64,4) 13.80  #01= 13,80 14.70 17.40 . 13.80 201 13.80 470 17.40 B
(Dolagt) .21 4.20 5.40 4.82 4.22 .40 .
__UDyBy43y . 95.07_  6.217 5.07 .27 9,28 5.07 _ _6.21 5.07 6.21 9.29 ) o
{De16s4) 6.30 7.50 6.30 7.50 10.50 6.30 7.50 6.30 7.50 10.51
1D,32,4) 8.70 9.90 8. 70 9.90 14,79 8.70 9.90 8.70 9.90 14.79 _
{D, 48,4} 11.10 12.30 11. 10 12.30 15,30 11.10 12.30 11.10 12.30 15.30
(Debl k) 13.80 14,70  13.80 16,19 17.41 13.80_ 14.70  13.80  16.19 17.41




VFL INSTRUCTION MeMG FORWARDING DIRECT ADDKESSING
NO INDEX ING
EXTERNL EXTLERNL 1-BOX INVERNL INTERNL £ X TERNL
OPERANU wB XOVR OPERAND OQOPERAND WB XOVR OPERAND
.. 48U, 1,8) . 1e20 .. 10.88 71.23 . 1.22
{BU,8,8) 1.20 15.05 10. 88 1.23 13.86 1.22
(BU, 16,8) 6.62 15.65 11,48 7.83 14,46 7.80
tBU, 32,681 7.82 16.86 12.69 9.02 15.67 7.82
(BUs48,8) 9.01 16.006 13.90 10,214 16.87 ?.01
(BU, 6L, 8) 9.60 18. 66 14,51 11.u0 18.07 9.62
(Bylyl) 1020 o M0.88  T1.23 . 1.22
(BeBy 1) 6.62 15.65 11.48 7.83 PP 7.80
T TRTYRE Te22 16,26 12.09 B.42 19.06 T.22
18432, 1) 8ol 17.46 13.30 9.61 16.217 8.42
1ByuBy ) 9.60 23.48 1490 . 10.80 17.48 9.41
T 10.80 29.89 15.72 12.00 18.68 10.80
(DU,U4,4) 1.20. 40088 7.23 o 1s22
(DU,84k) 6.62 15.65 11.u8 7.83 14,46 7.80
_ADUs 165 Y) 7.82 16.86 12,69 9,02 15,617 1.82
(DU, 32,4) 10.20 19.27 15. 01 11.40 18.07 10.20
L ADUL 4B Y) 12,60 21.67 17.53 13.80 20,49 12,60
(DUs bl k) 14.40 23.48 19. 34 16420 22.89 14.40
. ADolsb) 420 . 10.88 .23
1D, 8,4) 6.62 15.66 11.u8 7.83 1u.u6 7.80
(D, 16,4) I.82 16,86 12. 69 9.02 19.67 7.82
1D,32,4) 10.20 19.27 15. 11 11,40 18.07 10.20
(0s48,4) 12.60 29.50 17.53 13.80 20,49 12.60
(Do bl ) 15.01 24.09 19.94 16.20 22.89 15.00
INVERT SIGN OF INSTRUCTION
(BU,1,8) 7.22 12.09 B.42 7.22
(8U,8,8) 1.22 16.26 12.09 8.42 19,06 1.22
{BU, 16,8) g.41 17,46 15.30 9.61 16,27 B.42
o ABU,32,8) . 10,80 . _19,87 19. 12 12.01 18.68 . 10.80
(BU, 48, 8) 13.20 22.28 18. 13 15,010 21.08 13.20
(BUs 6, 8) 15,00 24.09 19.94 16.20 23.50 15.00
By, 1) 1.22 12.09 8.u2 7.22
48,8, 1) B8.u1 .46 13.30 9.61 16.27 8.u42
18, 1641) 9.60 18.66 1451 10.80 17.u8 9.6l
. 1B.,32,1) .. 12.00 _21.08  16.92  13.20 _ 19.88 -
THTHE 1450 23.48 19. 3y 15.61 22.29 1440
ABebl, 1) l6.80 . 25.89 21.76 18.01 24,70 16.80
(DU, 4,43 1.22 12.09 B.42 1.22
. 4DU,8,4) Batl 17.46 13,30 9.61 16,217 B.42
(DU, 16,4) 10.80 19.87 15.72 12.01 18.68 10.80
(DU,32,40 15,60 24.69  20.5% 16.80 23.50 15.60
{DU, 48, 1) 20,40 29.50 25.38 21.60 28.31 20.40
(DU, 64 ¢ k) 24,61 33.72 29,61 25.81 33. 14 24,60
(Do) [P 12.09 Bou2 7.22
(De8s4) Boui 146 135,30 9.61 16.21 8.u2
1016440 10.80 iv .81 1h. 62 12.01 18,08 10.60
__UDe32,41  15.61 24,69 20.55 16.80  23.50  15.61
(0, 46,4) 20.140 29.50 25. 38 21261 28.31 20.40
tDsbUY) 25.21 34,32 30.22  26.u1  33.14 25.21

OFFSET

EXTERNL
WB XQVR

15.06
19,67
16.87
18.07
18.68

15.67
16427
17.48
23,50
25.91

12.00  21.08

o de22

0 INSTRUCTION Al FULL WORD ADDRESS
INDEXING
I[-BOX INTERNL  INTERNL
OPERAND UPERAND wB XQVR
11,48 1,83 SR
11.48 /.83 4,46
12.09 (.85 19.06
13.30 9.02 16.27
14,91 10.22 1747
15.41 11.40 18.68
11.48 183 —
12.09 7.83 i5.006
12.09 Ba43 id.66
13.90 9.62 16.87
15. 11 10.81 18.07
16.32 12.00 19.28
o l.u8 1.83
12.09 7.83 15.06
13,30 2.03 l6.27
i5.72 11.40 18.68
18.13 15.80 21.08
19.94 16.20 23.50
{l.48 = 7.83 et e
12.09 7.83 15.06
13.30 9.03 16.27
15.71 11.40 18.68
18.13 13.80 21.08
20.5% 16.20 23.50
12.69 Bal3
12.69 Belt3 19.66
13.90 9.62 16.87
Cbee32 12,00 19.28
i8.74 4 .40 21.69
20.55 16.20 24,10
12.69 B.43
13.90 9.62 16.87
9. 11 10.81 18.07
o ATe52 0 13.20 0 20.49
19.94 19.61 22.89
22.56 18,00 25.30
12.69 Hol43
13,90 9.62 16.87
16.32 12.01 19.28
2115 16,80  2u.10
25.99 21.61 28.92
30.22 25.81 33.74
12.69 B.43
13.90 Veb2 16.87
16.32 12.00 1v.28
21.195 16.80 24,10
29.98 21.60 28.92
30.82 26441 $3.74

139



140

VFL INSTRUCTION L S .  FORWARDING DIRECT ADDRESSING OFFSET. 0 INSTRUCTIQN AT FULL WORD ADDRESS
NO INDEXING ) INDEXING
EXTERNL EXTERNL {-80X INTERNL INTERNL EXTERNL - EXTERNL I-B80X INTERNL INTERNL
e .. OPERAND WB XOVR OPERAND OQPERAND WB XQVR  OPERAND WB XOVR OPERANC CPERAND _WB XOVR
{BU, 1,8) he2l 4o 20 5.40 4.82 4.22 5.40 o
{BU, 8,8} 421 Saul 4.20 S5.40 8.u2 4.82 S5.42 4,22 940 8.43
. 1BUy 16,8 4.80 __ 6.00 480  6.00 9.02  4.82  6.01  _4.80 6.00 9.03 e
{BU, 32,8} 6.00 T 7.20 6.00 7.20 10.21 6.00 7.20 6.00 71.20 10.22
1BU,48,8) 120 B8.40 7120  8.40 1l 4y T7.20 8,40  7.20 B.40  dl.u1
(BU,6U,8) B8.40 9.60 8. 40 9.60 12.60 B8.40 9.60 8.40 9.60 12.60
(Boelol) b.21 4,20 5.40 4.82 4,22 5.40
(Be8, 1) L4.80 6.00 4 80 6.00 9.02 4,82 6.01 4.80 6.00 9.03
4Bl ) 5480 660 95,40  6.60 _9.61  _ __S.40 . 6460 S.40 6.60 9.62
(By32,1) 6.60 7.80 be 60 7.80 10.80 6.60 7.80 6.60 7.80 i0.81
. 4BykByl) . 7.80 __ 9.00 7.80 9.00  12.00 7.80 ____ 9.00 7.80 9.00 12.00.
(Bebly i) 9.00 10.20 9.00 10.20 13.20 9.00 10.20 9.00 10.20 13.20
{DUo ko) 4e21 4,20 540 4.82 4,22 5.40
{DU:8y 1) 4.80 6.00 4,80 6.00 9.02 4,82 6.01 4,80 6.00 9.03
. iDUs 16a1) 6.00 120 6.00 7120 10.28  __ 6.00 _ 71.20 . 6.00 _1.20 10.22 -
1DU,32,4) 8.40 9.60 8.40 9.60 12,60 8.u40 92.60 8.40 9.60 12.60
e ADUs 4Byl .. 10.80 12.01 . 10.80 12.00  15.010 .. 10.80  _12.01 _10.80 = 12.00 _ _15.00 .
{DUs6U, L) 13.20 1h.41 13.20 1440 17.40 13.20 fhald 13.20 14,40 17T.40
(Dolaoli) 4.21 4.20 S5.40 h.82 4e.22 5. 40
(DeBol) 4.80 6.01 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
(D 164k) 6.00 1.20 _6.00  7.20  10.2} . 6,00 _ T.20 _ 6.00 _ 7.20  10.22
10e32,4) 8.40 9.60 8. 40 9.60 12.60 8.40 9.560 8.40 9.60 12.60
. 1Dy uBel) .10.80 12.01 . 10.80  _ 12.01 15.00. _ _10.80  _ 12.01  10.80 12.01 15.00
(Dbl l4) 13.20 b 13.20 o0 17.40 13.20 Thelid 13.20 14,40 17.40
INVERT SIGN OF INSTRUCTION
(BU, 1,8) bo2i 4.20 S5.40 4.82 he22 .40
. tBU,B+8) 4021 Deld  Ue20 . 5.40 B.u2 4.82 5.k42 Che22  5.40 . 8.43 —
{BUs 16,8) 4.80 6.01 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
{BU,32,81) 6.00 T.20 6.00 71420 10.21 6.00 7.20 6.00 7.20 10.21
{BUsu48,8) 7.20 8.40 7.20 B8.40 1ot} 1.20 B.40 7.20 8.40 11.40
(BUy64,8) 8.40 960 Bal0 = 9.60 12.60 ... 8.0 960 B.40 9,60 12.60 _
(Belo ) §.21 4. 20 5.40 4.82 4.22 5.40
-y PR 4.80 6.00 4.80 . 6.00 = 9.02 4,82 6.01 4.80 _ _6.00 _  9.03 _
{By16,1)) Se 40 6.60 9. 40 6.60 9.61 5.40 6.60 S.40 6.60 9.62
.. $B,32,1) 6060 71.80 6. 60 7.80 10.80 6.60 7.80 6.60 71.80 10.81
{B,uB,1) 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.00
. ABgbly 1) 9.00 40.20 . 9.00 _ . 10.20 43.20 . 9.00 10,20 _ 9.00 _10.20  13.20 -
(DU L 41 he2l 4,20 S.40 4.82 h.22 5.40
. ADU48Bol) 4.80 6.00 . 4.80 . 6.00 9.02 k.82 6.01 4.80  6.00 . 9.03
{0U, 16.4) 6.00 1.20 6.00 .20 10.21 6.00 7.20 6.00 7.20 10.21
{DU,32,4) 8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8+40 9.60 12.60
(DU, 48,4) 10.80 12.01 10.80 12.00 15.00 10.80 12.01 10.80 12.014 15.00
... ADUgbU k) 13.20 Th.4d 43,20 440 0 17.40 13.20 1440 13.20 1440 17,40 I
(Dol l4) he21 4,20 5.40 4y.82 4,22 5.40
. ADeBol) 4.80 6.00 k.80 . 6.00 . 9.02 LheB2  6.01 . 4.80 6.00 9.03 .
(Detbel) 6.00 71.20 6.00 7.20 10.214 6.00 71.20 6.00 7.20  10.22
(Dy3244) 8.40 9.60 8. 40O 9.60 12.60 8 40 9,60 8.40 9.60 12.60
(D8, 4) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.01 15.00

{D464,44) 13.20 T b 13.20 a0 17.40 13.20 14,40  13.20  __14.40 17,40




—VFEL INSTRUCTION LWF

.. _ FORWARDING

DIRECT ADDRESSING

OFFSET

INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL 1-BOX INTERNL INTERNL EXTERNL EXTERNL I-80X INTERNL INTERNL
S OPERAND W8 XQVR _OPERAND__QPERAND WB XOVR OPERAND WB XQVR OPERAND QOPERAND WB XOVR
IBU, 148) Ue 2l 4,20 S.40 4.82 bald Q.40 S
{BU,8,8) he2l Sa.ll 4.20 S.40 B.42 h.82 S.42 hao22 S5.40 8.43
_ABU. 106,81 4,80 C0.00 4,80 . 6.00 92.02 4 .82 6.01 4.80 6.00 9.03
(BU,32,8) 6.00 71.20 6.00 71.20 10.21 6.00 7.20 6.00 7.20 10.22
.. 4BU.48,8) 120, 8.40 720 = 8,40 11.40 1.20 8.40 1.20 8.40 11.40
(BU,6U4,8B) 8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8.40 9.60 12.60
{8,1.1) be2l 4,20 D40 4,82 4022 9.40
(B,8, 4.80 6.00 4. 80 6.00 9.02 4,82 6.01 4.80 6.00 9.03
. tBetbet) Se40 660 . _S.40 . 64060 9.61 Se40 be60 Q.40 6.60 .02
(Be32,1) 6460 7.80 6. 60 7.80 10.80 6.60 7.80 6460 7.80 10.81
______ (Balilie 1) 1.80 9400 . 1.80  9.00 12.01 1.80 92.00 .80 2.00 12.01
(Bebl, 1) 9.00 10.20 9.00 10.20 13.20 9.00 10.20 9.00 10.20 13.20
DUy b.2) 4,20 S5.40 4,82 4422 9240
(DU48Bou) 4 .80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 92.03
. ADUY, 1654 600 1.20 . 6,00 __ 7.20 _10e21 6.00 1.20 6.00 7.20 10.22
{DU, 32,4} 8.u40 ?2.60 B. 40 9.60 12.60 8.40 9.60 840 9.60 12.60
e $DU 4B, L) 1080 . 12.01 10,80 - 12.01 . 15.00 10.80 _12.01 10.80 12.01 19.01
(DU, 6U,4) 13.20 440 13.20 T4el0 17.40 13.20 Tyou0 13.20 14.40 17.40
___(Dolyl) bool 4020 9440 482 4,22 240
(D,8,4) 4480 6«00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
K TRITLY) 6.00 _1.20 6200 7,20 10,21 6.00 7.20 . 6,00 7.20 = 10.21
{Dy32,41 8.40 9.60 8. 40 9.60 12.60 8.40 960 8.40 9.60 12.60
€DeuB8el) 10.80 12,00 10,80  12.0} 15.00 10.80 12.01 1080  _ 12.01 15.00
{Dy,6L,11) 13.20 fhold 13.20 14.40 17.40 13.20 Tholel 13.20 T4 .40 17.40
INVERT SIGN OF INSTRUCTION
{BU, 1,8} 4o21 4.20 . 5«40 he82 4e22 5.40
... 48BU,.8,8) ho.2] Delt) . 4,20 5,40 = B.u2 4,82 . 9el42 4.22 . 940 . Ba43
(BU,16.8) 4.80 6.00 4. 80 6.00 92.02 4.82 6.01 4.80 6600 9.03
(BU,32,8) 6.00 7.20 6.00 1.20 10.21 6.00 7.20 6$.00 .20 10,22
(oU,u8,8) 1.20 8.40 7.20 B8.40 11.41 7.20 8.40 7.20 8.40 11.40
_UBU,64,8) 8.40 9.60 _ B.40 _ 9.60  12.60 8440 9.60 8,40 9.60 12,60
(Bl 1) Be21 4420 5.40 4.82 4,22 5.40
(8,8, 1) 4.80  6.00 k.80 6400 9.02 4,82 6.01 4.80 6:00  9.03
(Belo,e ) 5.40 6.60 9.40 6.60 9.61 S5.40 6.60 S.40 6.60 9.62
(Be32,1) $.60 1.80 6. 60 7.80 10.80 6.60 7.80 6.60 7,80 10.81
(BokB,1) 71.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.00
1By, 1) 9.00  10.20 _ _9.00  10.20  13.20 9.00  10.20  9.00  10.20 13,20
(DU L l) .21 4.20 Se40 4,82 Ba.22 5.40
(DU, B4H) 4. 80 6.00 4,80  6.00 9.02 4,82  6.01  14.80 6.00  9.03
(DUy L6, 4D 6.00 7.20 6.00 7.20 10.21 6.00 7.20 6.00 7.20 10.22
(DU,32,4) 8.40 92.60 _Bo U0 9.60 12.60 8,40 9.60 8.40 9.60 12.60 -
{(DUL48,4) 10.80 12.01 10.80 12.00 15.01 10.80 12.01 10.80 12.00 195.00
L 1DU, 6, k) 13,20 14,40  13.20 4.0 17.40 13,20 14,40 13.20  I4.40  17.40
[0eloli) .21 4,20 S.40 4,82 B.22 5.40
. 4D.8eu) 4.80  6.00  4.80 6,00 9,02 .82 6,00 4,80  6.00 _ 9.03
(D 1644) 6.00 7.20 6. 00 7.20 10.21% 6.00 7.20 6.00 7.20 10.22
{De32,4) 8.40 9.60 Be b0 9.60 12.60 8.40 9.60 8.40 9.60 1260 _
(0,48,4) 10.80 12.014 10.80 12.01 15.00 10.80 12.00 10.80 12.01 15.00
_ De8U ) 13.20 .4l 13.20  I4.40  17.40 13,20 Au.ul 13.20 14.40  17.40

141



142

_VEL INSTRUCYION LFFT = FORWARDING ___ DIRECT ADDRESSING QEESET 0 __ INSTRUCTIOQN AT FULL WORD ADDRESS

NO INDEXING i : INDEXING

EXTERNL EXTERNL 1-BOX INTERNL INTERNL EXTERNL EXTERNL I-80X INTERNL  INTERNL
R OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR

(BUy 1,8) 13.20 13.20 15460 13.20 13.20 15.60
{BU,8,.8) 13.20 Y 13.20 15461 18.61 13.20 14,41 13.20 15.60 18.61
§BU, 16,813 13.20 Tho i} 13,20 15,60 18,60 13.20 lhotl 13,20 15.60 18,60
(8U,32,8) 13.20 Thobid 13.20 15.61 18.61 13.20 T 13.20 1560 18,61
(BU,48,8) 13.20 lhol) 13,20 15.60 18.60 13.20 1.4} 13.20 15460 18.60
(BU,bl,8} a0 ie #0le +0la s0lo s0 e 40 le 201 20142 2012 20|
(Bylel) 13.20 13.20 15.60 13.20 13.20 15,60
tB,8,y1) 13.20 14,41 13.20 15.60 18.60 13.20 fu.ul 13.20 15.60 18.61
4By Mb6,1)  43.20  l4.4) @ 43,20 @ 15.61 @ 18.61 13,20  ih.ul = 33.20 = 1%.60 18,60
1By32, 1 13.20 Thetl 13.20 15.60 18.60 13.20 14,41 13.20 15460 18.61
. B.h8,80)  #3.20  tu.u} 13,20 45,61  18.6% 13,20 1441 13,20 19.60 18.60 R S
(Byebly 1) «0la «0la «Qle sQ s 20 )= %0l “0le w0 le Qe 0 1¢
DU L k) 19.81 19.81 22.214 19.81 19.81 22,21
{DU,844) 19.81 21.01 19,81 22.21 25.21 19.81 21.01 19.81 22421 25.21
40Uy 164k) 19.81 21.01 19.81 22,21 25421 19.81 21.01 19.81 22.21 25,21 e
1DU43244) 19.81 21.01 19.81 22.21 25.21 19.81 241.01 19.81 22.21 25.21
{DU.48,4) . 19.8) __21.0}  19.B) = 22,21 @ 25.2%  19.81 21.01 19.81 22,2} 25,21 _
i1DUebU, 1) 24.61 25.81 24,61 27.01 30.01 24.60 25.81 24461 27.01 30.01
{Dgligti) 19.8% 19.81 22,21 19.81 19.81 22.21 ‘
{DsBot4) 19.81 21.01 19.81 22.20 25.20 19,81 21.01 19.81 22,21 25.20
tD, 1644} _19.81  21.001 19.81 2221 25,21 19,81 21.0) 19.81 22,21 . 25%.2Y R
(Dy3244) 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21
(DeliB,y4) 19.81 21.00 . 19.81  22.20  25.20 19.81 21,00 _19.8) 22,21  2%.2) ..
IS 244,61 25.81 244610 27.01 " 30.01 24.61 25.81 24.61 27.01 30.01

INVERT SIGN OF INSTRUCTION

18U, 1,8} 13.20 13.20 15.60 13.20 13.20 15.60

_ (BU.8,48) o 13.20 lu.l4l 13,20  15.60 @ 18.60  13.20 Thotl 13,20 15,60  18.6'
(BU, 16,8) 13.20 Tha 4 13.20 15.61 18.61 13,20 Tl 13.20 15460 18.60
18U, 32,8) 13.20 4.l 13.20 15.60 18.60 13.20 14,41 13,20 19260 18.61
(BU.48,8) 13.20 t4.ul 13.20 15.61 18.60 13.20 Tualel 13.20 15. 60 18.60

. iBUs6Uu,8) a0 iw #Ql=  e0le = wQis = #0&  «#0je _«Qle  eQje #0le ©0 e _ .
{Belol) 13.20 13.20 15.61 13.20 13.20 15.60

BBy Y 13,20 .41 . 13.20  15.60 18.60 . 13.20 Ju bl 13.20 15.60 18.61 I
(Bolbel) 13.20 4.4} 13.20 15.61 18.61 13.20 luoui 13.20 15.60 18.60
iBy32,1) 13.20 1hat 13,20 15.61 18.60 13.20 T4,n) 13.20 15.60 18. 61
(ByshB, 1) 13.20 Thals} 13.20 15.61 18.60 13.20 th.41 13.20 195,60 18.60

. UBgblU,yl) . sQ)s  eQl#  sDie .u0le LR ...e0is ..20)e_ =Qle  sQle @Qle . e
{DUs o) 19.81 19.81 22.2) 19.81 19.81 22.21

. 4DU,8,4) .19.81 21.01. . 19.81 _22.21 | 25.21 _19.80 21.01 0 9.8 22,21 25,20 .
tDU, 16,4) 19.8) 21.01 19.81 22.21% 25.21 19.81 21.01 19.81 22.21 25,214
DUy 3244) 19,81 21.01 19.81 2220 25,20 19.81 21,01 19.81 22421 25020
(0U,u8,4) 19.81 21.01 19.81 22.20 25.20 19.81 21.01 19.81 22.21 25.21

_.__fDUgbUek) = 24,60 25.81  2u4.06)  27.01 30.01 C.2b.61  25.88 24,61  27.04 . 30.00 . . .
(Dl ) 19.81 19.81 22,214 19.81 19.81 22.21

.. 1DeBal) 19.81 21.01 19.81  22.21  25.21 19.81 _21.04 _ 19.81  _22.21 25,21 . .. - _
{Del6ol4) 19.81 21.01% 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21
(Ds32,4) 19.81 21.01 19.81 22.21 25,21 19.81 21.01 19.81 22.21 25.21
{DytBol) 19.81 21.01 19.81 22421 25.21 19.81 21.01 19.81 22.21 25.21

__ADybl4.4) 24,61 | 25.81 24.6)  27.01  30.01  24.60  25.8)  2u.61  27.01  30.00



VEL INSTRUCTION LTRSS . i FORWARDING DIRECT ADDRESSING QFFSET 0 INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEX ING
EXTERNL EXVERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL I-80X INTERNL INTERNL

e _.OPERAND WB XOVR OQPERAND OPERAND WB XOVR  OPERAND WB XOVR OQPERAND OPERAND WB XOVR
(BU,1,8) 13.20 13.20 19.60 13.20 13.20 15.60 e
{BUs8,+8) 13.20 tu.ud 13.20 15.60 18,60 13.20 fhont 13.20 15.60 18+ 60

__tBU, 16,8) o 43.20 0 Mb.ub 13,20 15.60 0 18,60 13,20  I4.4) . 13,20 19,60 18.60
{BU,32,8) 13.20 i} 13.20 19.61 18.60 13.20 lhettl 13.20 15.60 18.61

- 48U, 48,8)  13.20 . tu.4l 13,20 15.60 . 18.61 13,20 14,40 13,20 . 15.60 . 18.60
(BU,64,8) w0 e Qe #0le eQi= #0lw 0 |e LLVRES 2Q e #0le w0
1Belytd 13.20 13,20 15.60 13.20 13.20 15.60 S
(By8o 1) 13.20 luoul i3.20 15.61 18.60 13,20 Thotl 13.20 15.60 18.60

_ABg by 1) . 13,20 A%.4l.  13.20  15.60  18.6) 13,20  M4.hl 13,20 . 15.60  18.60 .
18e32,1) 13.20 4.4 13.20 15.61 18.60 13.20 I’ ] 13.20 15.60 18.60

o 1Bou8,1)  13.20 Y441 13.20 @ 15.60 . 18.60 43.20 Qu.b) 0 13.20  15.60  1B.60
(Bybl,ol) 01l CORES 0l #Q)s w0 ju 40 |e 20+ 40 1+# 40 | @ 40 |+
{DUyb,k) 19.81 i9.814 22,21 19.84 19.81 22.20 —
{DUy8B,yk) 19.814 21,01 19.81 22.20 25.20 19.81 21.01 19.81 22421 25,20

__ DU, M6,4)  19.8) 21,00 19.8)  22.20 @ 25.20 192.81 21,01 _19.81 22.21  25.21

(DU¢32,4) 19.81 21.01 19.81 22.21 25.214 19.81 21.01 19.819 22.21 25.21

4D, UB,u) . 19.81 23.00 19,81 . 22.21 25«21 . _ 19.81 __ 21.01 9.8 22,21 2%.21 . _
{DU, 6L k) 24.61 2%.81 24.61 27.01 30.01) 24,60 25.81 2u.61 27.01 30.01
1Dyl,y) 19.81 19.81 22421 19,814 19.81 22420
(De8Byu) 19.814 21.01 19.81 22.20 25.20 19.81 21.01 19.81 22.21 25.20

D tbeM) . 19.81 21.01 1983 22.21. 2921 4981 21,00 19.81 22,21 29.21
(Dy3244) 19.81 21.0}) 19.81 22.21 25.21 19.81 21.01 19.81 22.2]) 25.21

. 1DalByb) _19.814 21.01 19.81 22,21 25.21 o 19.81 2101 19,81  22.21} 2921
(Deblyl) 24460 25%.81 2L4e061 27.014 30.01 2he61 25.81 2u.61 27.01 30.01

INVERT SIGN OF INSTRUCTION

{BUy 1,48) 13.20 13.20 19.611 13.20 13.20 15.60
_....4BU.B,8) 13.20. 14.41 C 13420 . 19.60 18.60 . 13.20 Thal] 13.20 . 19.60 18.460
(BU,y 16,8) 13.20 Tuay) 13.20 15.61 18,60 $3.20 Tholy | 13.20 15.60 18.60
_{BU,32,8) 13.20 Lol 13.20 15,60 18,60 13,20 1441 13.20 19,60 18.61
{BU,uB,8B) 13.20 Y 13.20 15.60 18.60 13.20 lhal) 13.20 15.60 18.60
. 1BU,6Uu,8) 01w eQ)# #Q01e w2 Q0|= I 40 e 20 % 2Q 1w #0l2  _ w0|e
(Bylol) 13.20 13.20 15.60 13.20 13.20 15.60
_ 48,8, 0) 13,20 .41 13.20 15.60 18,61 13.20 fu.y) 13.20 19.60 . 18.61)
1Byl6y)) 13.20 ] 13.20 15.60 18.61 13.20 4.4 13.20 19460 18.60
1By32,1) 13,20 o4l 13.20 15.61 18,60 13.20 ol 13.20 15,60 18.61
(BolB, 1) 13.20 bl ) 13.20 19.61 18.60 15.20 eyl 13,20 15.60 18.60
__ABgbu,y 1) aQ})e sQ0le  #0le #Qls “Q s #Q e ¢Qle LR eQ |# 201
(DU b ol) 19.81 19.81 22.21 19.81 19.81 22421
_ 4DU,Be4) . 19.81 21.01 19.81 . 22.21 25.21 19,81 21.0) 19.81 22.21 29.21
{DUy 16y k) 19.81 21.01 19.81 22,21 25.21 19.81 21.01) 19.81 22.21 29.21
1DU,32,4) 19.81 21.01} 19.84 22.21 25.21 19.81 21.01 19.81 22.21 25.21 B}
. tDULuBu) 19.81 21.01 19.81 22.21) 25.21 19.81 21.01 19.81 22.21 25.21
10U, 6,40 A PY -3 25.81  _ 2u4.81 _27.01 30.01 24,061 25.81 24,610 30.01
(Dolioly) 19.81 19.81 22.21 19,81 19.81
(DeBob) 19.81 21.01 " 19.81 22.21  25.21 19.81  21.0} S 19.8)  _22.2) 0 25.20
(Deibole) 19.81 21.01 19.81 22421 25.21 19.81 21.01 19.81 22.21 29.21
(Dy32,4) 19.81 21,01 19.81 22.21 29.21 19.81 21.01 19.81 22,21 25.21
ID,u8ek) 19.81) 21.01 19.81 22.21 25.21 19.81 21.04 19.81 L 22.21 25.21
4Dy bl M) 24,60 29,81 24.61__  27.01 _30.08 24,61 25.81 24,60  27.03 _ 30.01
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VFL INSTRUCTION ST FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL  [-BOX  INTERNL IN:ERNL EXTERNL EXTERNL  {-BOX  INTERNL 1INTERNL
OPERAND  wWB XOVR OPERAND OQPERAND WB XOVR OPERAND wWB XOVR.  OPERAND CQPERAND B XQVR
{BUy 1,8) 1.20 10.84 7.23 7.22 11.48 7.83
{BU,B,8) 1.20 15.05 10.88 7.23 13.86 7.22 15.06 11.48 7.83 1446
(BU, 16,8) 662 219,66 _1l.48 7.83 A4 46 7.80 15967 12,09 . . 7.83 15.006
{BU¢32,8) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.03 16.27
_ABU,uB,8) 29:01 18,06 13.90  10.21 16,87 9.01 1800, . . 14.50 10422 1l.41
(BU,6u,8) 9.60 18.66 1451 11.40 18.07 9.61 18.68 1541 11,40 18.68
{Byly)) 7.20 10,88 7.23 1.22 11.48 7,83 e
(B,8,1) 6.62 15.65 1148 7.83 14,406 7,80 19.67 12.09 7.83 15.06
{Balbslld 1222 . 16426 . 12.09 . 8.42 15.06 le22 10,27 12,69 8,43 15.66
(Be3241) Y] 17.46 13.30 9.6 16.27 8.4 17.47 §3.90 9.62 16.87
. 1Be4B41)) 2960 18466 . 14.5)  _10.80 _17.4B . 9461  18.68 15,11 _10.81. __18.07 .
(Bybly ) 10.80 19.87 15472 12.00 18.68 10. 8 19.88 16.32 12.00 19.28
(DU 444) 1.20 \ 10,88 T.23 722 11.48 7.83 .
{DU¢8Byk) 6462 15.66 11.48 7.83 1hot6 ‘r.ﬁo 15.67 12.09 7.83 15.06
_{DUs 16411 1.82 16a86. 12,69 29402 15.67 . (1482 16,87 13,30 .. 9.03  16.27
1DU,32,4) 10.20 19.27 15. 11 11.40 18.07 110420 19.28 15.71 11.40 18.68
L ADU 484 4) 12,60 21.61 17.93 13.80 . 20.49 »,,/12,aa C21.69 . 18.13 . 13.80  21.08
{DUy6l, 1) 14,40 23.48 19. 34 16.20 22.89 14,40 23.50 19.94 16.20 23.50
(Daligy) 7.20 10.84 1.23 {1422 1l.48 7.83
1D,Bok) 6.62 15.65 1l.48 7.83 1ho46 7.80 15.67 12.09 7.83 15.06
4De16e4) 1.82 . 16.86 12.69 9.02 lﬁ.b; . 1.82. 16,87 13,30 ___9.03 _  16.27
(De32,410 10420 19.27 154 114 11.40 180/ 10.20 19.28 15.72 1140 18.68
CADs48a4) 12,00 21.617 1793, 13.80  20.49 12.60 21269 _1B.13 13.80 21,08
YY) 15.00 24.09 19.94 16.20 22.89 15.00 24.10 20.55 16.20 23.50
INVERT SIGN OF INSTRUCTION
{BUg1,8) 1.20 10.88 1.23 7.22 11.48 7.43
ABU.B.8) 720 . 15.0% _ 10.88 7.23 . 13.86 T.22 19.06 11.48 7.83  lu.u46
18U, 16¢8) 6.62 15.65 11.48 7.83 1446 7.80 15067 12.09 7.83 15.06
(BU,32,8) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.02 16.27
(BU, 48,81 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14.50 10.22 17.47
_IBUo6U,8) . 9.60 18.66 14,514 it.40 18.07. 9261 . 1868 1511 11.40 18,68
(Bylol) 7.20 10. 88 7.23 1.22 il.u8 7.83
1By841) b6e62  19.65 1).48 .1.83 fho.h6 71.80 15,0617 L 12.09 0 7.83  1%.06
{By 16,10 7.22 16.26 12.09 8.42 15.06 7.22 16.27 12.69 8.43 15.66
18,32,1) Bols ) 17.46 13.30 9.61 16.21 842 17,47 13,90 9,62 16.87 o
1BeliBy ) 9.J60 18.66 14,54 10.80 17.48 9.61 18.68 19411 10.81 18.07
(8y6U,.1) 10.80 . 19.87 15. 72 S 12.01 18.68 . . _10.80 19.88 _16.32 12.00 . 19.28
(DU lok) 7.20 10. 88 7.23 7.22 11.48 7.83
(DU 84) beb2 19. 66 1i.48 7,83 LY 180 . 15,67 12.09 .. 7.83  1%.06
(DU, 16,0 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9,03 16.27
(DUg32,4) 10.20 19.27 15. 11 11,40 18.07 10.20 19.28 15.72 11.40 18.68
(DU, LBy 4) 12.60 21,67 17.53 13.80 20,49 12.60 21,69 18.13 135.80 21.08
ADUs 64, 4) 14,40 23.48 19. 34 16.20 22.89 14,40 23.50 L 19.94 16.20 23,50
THMY 7.20 10.88 7.23 7.22 1i.48 7.83
1D 8y4) 6,62 15,05  11.48 7.83 1h.u6 7.80 15,67 12,09 7.83  15.06
(D, 1644) 7.82 16.86 12. 69 9.02 19.67 7.82 16.87 13.30 9.03 16.27
4Dy 32,4) 10.20 19.27 15, 11 1l.40 18.07 10.20 19.28 15.71 11.40 18.68
fDakBoli) 12.60 21.67 17.53 13.80 20.49 12,60 21.69 18.13 13.80 21.08
L ADy ULl 15.00 24.09  19.94  16.20 22.89 15.00 24,10 20.5% 16.20  23.50




__VEL INSTRUCTION _SRD FORWARDING. DIRECT ADDRESSING QFESET__Q INSTRUCTIGON AT EULL WORD ADDRESS

NO INDEXING INDEXING

EXTERNL EXTERNL 1-BOX INTERNL INVERNL EXTERNL EXTERNL 1-B80X INTERNL  INTERNL

OQPERAND __WB XOVR QPERAND OQPERAND WB XQVR _ QPERAND WB XOVR OPERAND OPERAND WB XOVR
(8U,1,8) 1.20 10,88 71.23 1.22 11.48 1.83 '
{BU,8s8) 7.20 15.05 10.88 7.23 13.86 (.22 15.06 11.48 7.83 thouo6
(BU, 16,81 6262 19,66 11.48 1,83 14,46 7.80 19,61 12.09 1.83 19.06
(BU¢32.8) 1.82 16.86 12.69 9.02 15.67 ) 7.82 16.87 13.30 9.03 16.27
(BU.,48.,8) 9.01 18.Q006 13.90 10.21 16.87 2.01 18.07 14,50 10,22 17.u47
{BU,6U.8B) 9.60 18.66 1h.51 V.40 18.07 9.61 18.68 15.11 11.40 i8.08
(Bels]) 120 X 10.88 1.23 1,22 11.48 71.83
(Be8y 1) 6.62 15,66 11.48 T.83 14,46 7.80 15.66 12.09 7.83 15.06
1Bs16e1) 1.22 16.26 12,09 Bal42 15.06 Ta22 16,27 12,49 Hall 15.66 e
18,32, 1) 8.kl 17.46 13.30 9.61 16.27 B.42 17.47 13.90 9.62 16.87
{B8.48,1) 9.60 18.66 14,51 10.80 17.48 9.61 18.68 19. 11 10.81 18.07
(Boblo i) 10.80 19.87 15.72 12.00 18.68 10.80 i9.88 16032 12.01 19.28 |
{DUb4Y) 1,20 10.88 .23 .22 1}.48 7.83
(DU+Bok) 6.62 15.66 11.48 7.83 14.46 7.80 15.67 12.09 7.83 15.06
§0Us 16,4) 1,82 16.86 12. 69 9,02 15.067 7.82 16.87 13.30 9.03 16.27 I
(DUe3204) 10.20 19.27 15. 11 11.40 18.07 10.20 19.28 15.71 1i.40 18.68
(DUL48,4) 12,60 21.61 17.53 13.80 20,49 12,60 21069 18,13 13.80 21.08 _
{DUsbU ) 14.40 23.48 19.34 16.20 22.89 14,40 23.50 19.94 16.20 23.50
10,4,4) {.20 10,88 1,23 1422 11,48 7.83
1DeBolt) 6.62 15,65 11.48 7.83 .46 7.80 15.67 12.09 7.83 15.06
(Del6,yb) 1.82 16.86 12,69 9.02 15.617 1.82 16.87 13,30 9.02 16,27 -
(De32,4) 10.20 19.27 15. 141 11.40 18.07 10.20 19.28 15.71 .40 18.68
(DeliBiol) 12.60 21.67 17.53 13.80 20.49 12.60 21469 18,13 13.80 21.08 - .
(Do bloh) 15.00 24.09 19,94 16.20 22.89 15.00 24.10 20.55 16.20 23.50

INVERT SIGN OF INSTRUCTION

{BU, 1481 7.20 10.88 7.23 7.22 11.u8 7.83

1BU,8,8) 71,20 15.05 10.88 7.23 13.86 .22 15.06 11.48 7.83 14,46 .

(BUe 164 8) 6.62 15.65 11.48 7.83 .46 7.80 15.67 12.09 7.83 15.06

18U,32,8) 7.82 16.86 12, 69 9.02 15.67 7.82 16.87 13.30 9,03 16.27

(BU,48,8) 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14,51 10.22 1747

{BU,b6U,8) 9.60 18,66 14.51 11.40 18.07 9.61 18,68 15,11 Li.40 18468 o

(Byte 1) 1.20 10.88 7.23 .22 11.48 7.83

(8,8, 1) 6.062 15.65 11.48 7.83 4o lb 7.80 1566 12.09 7.83 15.06 I
THITL 7.22 16.26 12.09 8.42 15.06 7.22 16.27 12.69 8.43 15.66

(8,32, 1) 841 17.46 13. 30 9.61  16.27 8.42 1747 13.90 9.62 16.87

THTHE 9.60 18.66 14.51 10.80 17.47 9.61 18.68 15. 1 4 10.81 18.07

(Bybly ) 10.80 19.87 15,72 12.00 18.68 10.80 19.88 16432 12.00 19.28
(DU, b o4) 7.20 10. 88 7.23 7.22 1i.48 7.83

(0UBe4) 662 15.65 11.48 7.83 14,46 7.80 15.67 12.09 .83 15.06

(DU, 16,4) 7.82 16.86 12. 69 9.02 15.67 7.82 16.87 13.30 9.03 16.27

{DU,32,4) 10.20 19.27 15411 11.40  18.07 10.20 19.28 15.72 11.40 18,68

(DU, 48,4 12.60 21.67 17.53 13.80 20,49 12.60 21.69 18.13 13.80 21.08

(DU¢bl &) 1440 23.48 19.34 16.21 22.89 14,40 23.50 19.9u 16.20 23.50

(Deliek) 7.20 10.88 7.23 7.22 11.u8 7.83

(Dy8y4) 6462 15465 11.48 7.83 146 7.80 15.66 12.09 7.83 15.06 _
(D 16441 7.82 16. 86 12.69 9.02 15.67 7.82 16,87 13.30 9.02 16.27

(Dy32,4) 10.20 19.27 15. 11 1140 18.07 10420 19.28 15.72 11.40 18.68

(DouBou) 12.60 27.67 17.53 13.80 20.49 12.60 21.69 18.13 13.80 2i.08

(DybU, k) 15.00 24.09 19.94 1620 22.89 15,00 24.10 20.55 16,20 23.50 o
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VEL INSTRUCTION M#) _ _ _ FORWARDING OIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADURESS |

NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL  INTERNL EXTERNL EXTERNL 1-B0OX INTERNL INVERNL
[ OPERAND WB XOVR OQOPERAND OPERAND WB XOVR OPERANDL  WB _XOVR_  QPERAND OPLRAND W8 XOQVR
18U, 1,8) 6.62 10.27 1.23 7.81 ! 10.88 7.83
1BU+8,8) 662 4. u45 10.27 1.23 13.26 7.80 4.u6 10.88 7.83 13.86
.. 4BU, 16,8} 6.62 14e b5 10.28 71.23 13.26 oo TedT o _lblkoe 10.88 . 7.83  _13.86
(8U,32,8) 6,62 .45 10. 28 1.23 13.26 T.57 1.6 10.88 7.83 13.86
(BU,48,8) 6.62 14.45 10.28 7.23 C1d.26 LleST . _lu.ub  1Q0.88  7.83  13.86
(BU,64,8) 6.62 14.45 10. 28 7.23 13.26 1.57 Tholib 10.88 7.83 13.86
(Bel, 1) b6.62 - 10.217 1.23 7.80 10.88 7.83
(BeBy i) T.20 15.05 . 10.88 7.23 13.86 T.22 15.06 11.u8 7.43 19T
{By16,1) 689 19.05% 10. 88 1.23 13.86 .22 15,06 1l.49  T.83  Ak.u6
1Be32, 1) 6.85 15.095 10.88 7.23 13.86 1.22 15.06 11.49 7.83 446
(B yu8,1) 6.86 15.05 10.88 71.23 13.86 o022 _15.06 Q.49 1.83 14,46
1BoblUy i) 6.82 15.05 10.88 7.23 13.86 71.22 15.06 11.49 7.83 1h.46
(0Uol44) 6. 62 10.27 7.23 1.80 10.88 7.83
(DU, 8,4) 662 14.51 10. 34 7.23 13,31 1.22 4,52 10.94 7.83 13.92
40U 16,80 6463 14,52 10,34 . 7.2% 13,32 . 7.22. Mue53  10.95 . 7.83 13.92
10U,3244) 6.63 14,52 10. 34 7.24 13.32 7.22 14.53 10.94 7.83 15,93
. 4DUsuByE) 6463 14,52 10.34 L0223 13.32 71.22 4,53 10.94 7.83  13.93
{DUsbU ) 6.63 4.492 10434 T.24 13.32 T7.22 T4.53 10.94 7.83 13.935
(Dylol) be62 10.27 1.23 7.80 10.88 1.83
€DsBol) 1.20 19.05 10.88 7.23 13.86 .22 15.06 1i.48 7.83 h. b6
. ADedOel) bed)  15.02 10,94  7.30 13.93 .22  15.13 11.99% T84 . 14.53
t0,32,4) 6. 12 195.142 10.94 T.30 13.93 T.22 15.13 11.55 1.84 14,53
.. ADalByld . 6.12 . 15.12 10.94 .. 1230 13.93 T.22  1%.13 1199 T84 14,53
(DyblU k) 6o 11 23.u48 10.94 7.30 13.93 1.22 23.50 11.55 7.84 ft4.53
INVERT SIGN OF INSTRUCTION
{BUy148) 662 10.88 7.53 7.80 ti.y48 7.83
4BU,8,8) 662  _15.05 {10.87 . 1.53 13.85 7.81 195,06 Ti.48 . 7,83 . 14.45 .
(BU, 16,8) 71.20 15.05 10. 88 1.23 13.86 7.22 15.06 11.u48 7.83 lh.h6
1BU, 32,8} 1.22 1626 12.09 B.l2 15.06 {22 1627 12.69 Bel3 19.66 -
1BU, 48,81 B.ul .46 13,30 9.61 16,217 B.42 17.u7 13.90 9.62 16.87 .
__ABU.6U4,8)  _ 9.60  18.66 14,51 10.80 17.47 9.61 18.68 10110 10.8% . 18,07 .
{Byly ) 662 tleli8 7.83 . 7.81 12.09 7.83
_.ABe8y1)  _1.20 . 15.05 _ 10.88 1223 13.86 7.22 15.06 . 11.u48  7.83 _ _ 14.46
(Bylb,y1) 667 15.58 IRPR'R 71.75 14.38 7.73 15.59 12.0! 7.83 14.99
(By32,1) 1.82 16.86 12. 69 9.02 15.67 7.82 16.87 13,29 9.03 16.27
(ByatBy 1) 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14.50 10.22 V.47
.. 4Bebl,l) o 10020 0 0 19.27  15.00 . 1t.40 18.07 10.20 19.28  12.71 1140 18.68
(DUl 4) 6.62 10.88 T.53 7.80 tl.u8 7.83
. ADUe8ByY) 6.93 15.95  1l.78  8.13 h.76 7.52 15.96 12. 39 8.3 15.306 .
{DUe 16e4) 8.05 17.09 12.93 9.26 15.90 8.05 i7.10 13.93 9.26 16.50
{DUy32,4) 9.60 18.66 14,51 10.80 1i.47 9.61 18.68 15.11 10.81 18.07
(DU 4B,4) 12.01 21.08 16.92 13.20 19.88 12.01 21.08 17.93 13.20 20.49
«,,-igg! QE! l!! s “‘-EJ e g;:.ﬂgﬁ,_,_m‘_‘).-_i&.w,4.!:’2Q!, 2.2-,19 “‘*‘!0 Z-}- SQ ,'999“ lé-‘ll_ - 4.2_2:.8_?
{Dslis i) LV B #01» #Q1s 20 1u w(Q e #0 1
. 4DeBel) 7,20 . 15.05 _ _10.88  7.23  13.86 1.22 19.06 . 11.48  7.83 . _ lh.yp -
(Delbol) 6. 16 15. 17 11.00 7.35 13.97 1.22 15.18 11.60 7.87 14.58
{Dy32,4) 9.60 18.66 14.51 10.80 17.48 9.061 18.68 15. 41 10.81 18,07
(DylByl) 12.01 21.08 1692 13.20 19.88 12.01 21.08 17.53 13.20 20.49

{Dyblo ) lu b 1912 19. 34 A1%.61  22.29 14,40 15.13 19.94  15.60 22.89




_VFL INSTRUCYJON K .. .. . ... FORWARDING = DIRECT ADDRESSING . OFFSET. O .. INSTRUCTION AI FULL WORD. ADDRESS. N
NO INDEXING INDEXING
EXTERNL EXTERNL 1-B0X INFERNL  INTERNL EXTERNL EXTERNL I-B0OX INTERNL INTERNL

) o _QOPERAND _WB XOVR__OPERAND__OPERAND WB XOVR  OPERAND WB XOVR OPERAND _CPERAND WB XQVR -
(BUy1,8) 4,21 3,61 4.80 482 422 4.82
{BU,8,8) 4,21 4.82 3.61 4.80 7.83 4.82 4.82 4,22 4,82 7.83
(BU, 16+8) o Ne21 . 5.41 4,20 9. 40 8,42 L ha82 9eli2  Be22  H.40 . 8.43 S
{8U,32,8) Sel0 6460 Se 40 6.60 9.61 540 6.60 S.40 - 6460 9.62
(BU,48,8) 6.60 1.80 6o 60 7.80 10.80 G.600  1.80 . 6.60 1.80 _10.81
(BU, 6L, 8) 7.20 8.40 7.20 9.00 12.00 7.20 8.40 7.20 9.00 12.00
{Byplol) 4,21 3. 61 4,80 4,82 Y,22 4,82
(ByB,y 1) bo21 Sau1 4e20 540 8.42 U.82 5.42 422 5.40 8.43
(Belbpl) 4,80 6,00 4,80 6,00 9,02 he82 6.0} 4,80 6.00 9.03 T _
(Be32. 1) 6.00 7.20 6.00 7.20 1021 6.00 7.20 6.00 7.20 10.22
(BolBel) 7.20 - 8,40 7.20Q 8,40 11,40 7.20 8.40 7.20 B.40 11+40
(BebUe ) 8.40 9.60 8.40 9.60 12.60 8.40 9.60 8.40 9.60 12,60
(DUyhol)d 4.21 3,61 4,80 4.82 4,22 4.82
{DU,844) §.22 Selil 4,20 5.40 8,42 4.82 S.42 4,22 95.40 8.u43
DU, 16,4) 940 b6.60 5.0 6.60 9,61 5.4Q 6.60 540 6260 9.62 e
(DU, 3244} 7.80 9.00 7.80 9.00 12,00 7.80 9.00 1.80 9.00 12.01
(DU 48,4} 10.20 11.40 10.20 11.40 14,40 10,20 1140 10.20 11.40 Lok _
{DU, 6kt 12.01 13.20 12.01} 13.80 16.80 12.01 13.20 12.01 13.80 16.80
(Deloh) Ue21 3,60 4,80 4,82 4,22 4,82
(DeBol) 4,21 Sel! 4e20 Seu40 8.42 4 .82 Sel42 422 S.40  8.43
Dy 1694) 95.40 6,60 9. 40 6.60 9.61 5.0 6,60 5.40 660 9e62
{De3244) 7.80 9.00 7.80 .  9.00 12.01 7.80 9.00 7.80 9.00 12.01
(Ds48e4) 10,20 1141 10,20 11.40 15,40 10,20  131.40 10.20 11.40 okl e
(Debli 14 12.60 6.01 12.60 13.80 16.80 12.60 6.01 12.60 13.80 16 .80

INVERT SIGN OF INSTRUCTION
{BU¢1,8) 4.21 4,20 5.40 4.82 4,22 5.40
(BU,8,8) 421 4,82 3.61 4,81 7.83 k.82 4.82 4§22 4,82 71.83 -
18U,1648) 421 4.82 3. 61 4.80 7.83 4.82 4.82 422 4.82 7.83
1BU,32,8) 4.21 4.82 3.61 4.81 7.83 4.82 4,82 4,22 4,82 7.83
(BU,48,8) 4,21 4,82 3. 61 4,80 7.83 4.82 L.82 W22 4.82 7.83
{BU,64,8) 4,21 4.82 3. 61 h.81 7.83 4.82 482 4,22 4,82 1.83 AU
Belo 1) y.21 4.20 5.40 4.82 422 5.40
(ByBy ) 4e21 Sebkl 4,20 5.40 8.42 W82 e 42 4e22 5.40 8.43
(Belb, 1) 4.21 Seltd 4.20 5.40 8.42 4.82 S.42 4¥.22 | S.u40 8.43
(By32,1) 4.21 S5el41 4. 20 S5.40 B.l2 4.82 S.k2 Ue22 5440 B.43
(BoluBet) 4.21 Seld 4.20 S.40 B.l42 4.82 .42 4,22 5.40 8.43
(Bebl,l) 4.21 5.4 4.20 5.40 B.42 4,82 Sel2 Y4.22 .40 - Bl.43
(DUl ot} 4.21 " 3.61 4.80 4.82 4,22 4.82
(DU,8,4) be2l 4,82 3. 61 4.81 1.83 h.82 4.82 4,22 4,82 7.83 e
(DUy 16,40 .21 4.82 3.61 4.80 7.83 4.82 4,82 4,22 4,82 7.83
(DU, 32,u4) 4,21 .82 3.61 4.81 7.83 4.82 4.82 4e22 4.82 7.83
{DU, 48,4} 4421 4,82 3.61 4,80 7.83 4.82 4 .82 22 4.82 7.83
(DU, 64,4) 4,21 4.82 3.61 .81 7.83 4,82 4.82 4,22 4,82 7.83
IDeliol) Y21 4.20 5.40 4,82 4,22 5.40
{DeBols) 4.21 Soll T 4,20 5.40 Bok2 4.82 5.42 4,22 5440 B.43
{De164N) he2l S5.41 4.20 S.40 8.42 4.82 5.42 4,22 5.40 8.43

_ iD.32.4) 4a21 S.h 4420 5.40 8.42 4482 5.42 ba22 5.40 B.u43
(D,48vH41 .21 Seli 4420 940 8.42 4,82 Selt2 4,22 5.40 B.43
(Deblol) y.21 13.80 4.20 S5a40 B.42 4.82 13.80 §,22 5440 8.43
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VEL INSTRUCTION KR . . FORWARDING DIRECT ADDRESSING QFFSET 0 INSTRUCTION AT FULL WORD ADDRESS .
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80x INTERNL  INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
o o OPERAND _ WB XQVR _OPERAND OPERAND WB XQVR _ __OPERAND WB XOVR OPERAND OPERAND _WB XQVR —
(BU, 1,8) ho21 .61 4.80 4,82 4,22 L.82
{BU+8,8) 4a.21 4.82 3.61 h.81 7.83 4.82 4.82 4.22 h.82 7.83
. ABU.16,8)  Me21  5.h]) 4,20 .5.40 B.42 | 4.82  9.82 4,22  5.40_ _ B.%3_ _
(BU, 32,8) 5.40 6e 60 5440 6.60 9.61 5.40 6.60 5.40 6.60 ?.62
18U,48,82 6.60 180 6.60 deBO 10.80 0 6.60  T.80 6.60 _ _7.80 . _ 10,81
(BU, 64,8) .20 8.40 1.20 9.00 12,01 7.20 8.40 1.20 9.00 12,01
(BQ‘!“ II‘2| 3.6' boBO Q-BZ “.22 '6982
1884 1) 4a.21 Sak ! 4e20 5440 Boli2 4.82 S.42 422 5.40 8.43
o ABe oy 1) hl.BO  6.0) . _4.80  6.00 902 __ 4.82 6,00 . 4,80 6,00 9,03 .
{Be32,1) 6.00 7.20 6.00 “7.20 10.21 6.00 1.20 6.00 7.20 10.22
- ,!a!u.ﬂl!! o e ILZQ S lei_Qi ,I,LZQ*WW - Q,NQ l lg‘!l . 1420 8,40 ngQ .. Bek0Q Ll Q_LlQ__,,., —
(Byblel) 8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8,40 9.60 12.60
DUy lgl) 4.21 3.61 L4.80 4.82 4,22 h.82
(DU, 8o ho21 Seltl L.20 5.40 B2 .82 Selb2 4,22 5.40 8.43
. ADUy by 5.80  6.60 5,40 6.60 9.61 5,40 6,60 .40 . 6.60 9.62 S
1DUL 32,40 7.80 9.00 1.80 9.00 12.01 7.80 92.00 7.80 9.00 12.04
. ADU. LBy 4} 10.20 11,40  10.20  ll.41 . 14.40 40,20 0 11.40 10.20  Mleb1 0 Bhaud -
{DU, 64,4} 12.01 13.20 12.01 13.80 16.80 12.00 $3.20 12.01 13.80 16.80
1Dplgls) ho2l 3.061 h.81 4,82 422 4.82
(De8yu1 he2l 5.4l 4.20 5.40 8.42 k.82 S.42 Ue22 5.40 8.43
Dy 1oy 5,40 . 0.60  5.40 6,60 _ 9.61 D40 6.60 5,40 6,60 _9.62
[D,32,4) 1.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.01
(De48e4)  10.20 .40 10420 11.80 . 1W,40  10.20  11.4%0  __10.20  dl.4%  Qu.41 .
{Ds6U,1) 12.60 6.01 12.60 13.80 16.80 12.60 6.0} 12.60 13.80 16.80
INVERT SIGN OF INSTRUCTION
18U, 1,8) 421 4,20 S5.40 L.82 4,22 5«40
.. ABU,8,8) he2l kB2 . 3.061 . 4.8l 7.83 .82 . M.B2 4.22 @ 4,82  T.83.
1BU, 16,8) 4,21 h.82 3. 61 4.80 7.83 k.82 4,82 he22 4.82 7.83
18U, 32,8) b.21 4.82 3.61 4.80 7.83 4.82 4.82 4,22 4,82 (.83
{BU,48,8) b.21 L.82 3. 61 4.81 7.83 4.82 k.82 4e22 4.82 7.83
1BU,O4,8) k.21  4.82  3.61  4.81  7.83 ho.82 | 4.B2 4,22 4,82 . . 7.83
(8,4, 1) 421 4,20 5.40 4.82 ' ho22 5.40
18,8, N oo Ne21  5.4] 4,20 5.40 8.42 4,82 9.42  4.22 5.40  B.43
(Bel6,4 1) ho21 S.4l 4.20 5.40 8.u42 .82 5.42 he.22 5.40 8.u43
.. fBg32,1) 4o21 S.41 4. 20 9.40 _ B.42 4.82 5.42 h.22 5.40 8.43 _
(8,48, 1) o2l Selt ] 4.20 5.40 Bali2 .82 Sel42 ha22 5.40 8.43
(B,64,1) C4.21 5.41 . he20  5.40 8,42 S Me82 9,42 4,22 9.40 . _8.43
(DU U 4) ho21 3.6) 4.80 4.82 4.22 k.82
(DU,8y4) L Me21 0 W.82 3.601 . u.81  7.83 heB2 | 4.B2 @ 4.22  4.B82  7.83
(DUy 16, 4) b.21 4.82 3.061 h.80 7.43 4.82 4.82 .22 4.82 7.83
tOU, 32,41} hao21 h.82 3.61 4.81 7.83 4.82 k.82 4.22 4.82 7.83 -
(DU, 48,4} ha2l 4.82 3.61 4.81 7T.83 4.82 4.82 ha22 4.82 7.83
(DU bl by 4.2V  4.82  3.60  u4.81  7.83  4.82 4,82 4,22 h.82 . 1.83
{Dabo k) 4.21 4.20 Se 40 .82 h.22 5.40
. ADeBol)  We2) 8,41 T 4,20 5,40 B.42  4.82 S.42 h,22 5.40  B.43
(0e1644) .21 Seltl ba20 S5.40 8.42 4.82 5.42 ho22 5.40 B.u43
 UDs32,4) 4.21 5.41 4. 20 5,40 H.42 4,462 5,42 4,22 5. 40 8.43
(DebBoL} ba.21 Se.ul 4.20 5.40 B.42 .82 S5.42 heo22 S.40 B.43
N TOTE-UTT'S . Y-d | 13.80 4.20 L2+40  B.W2  4.82 13,80 he22 5.40 8.43

i
]
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OFFSET O . __INSTRUCTION AT _FULL WORD ADRRESS ..

_VFL INSTRUCTION KE FQRWARDING _ DIRECT ADDRESSING .
NO INDEXING INDEX NG
EXTERNL EXTERNL I-BOX INTERNL  INTERNL EXTERNL EXTERNL I-80X INTERNL INTERNL
.....OPERAND WB XOVR OPERAND OPERAND WB XOVR =~ OPERAND WB XOVR _QPERAND _OPERAND _WB XOVR
{BUy 1,8) ho21 3.061 L.81 4,82 ) 4,22 4.82 e
{BU,8,8) Le2i 4.82 3.61 4.8 7T.83 h.82 het2 §e22 4.82 7.83
{BUy 16¢8) 4o21 S.ul Lbo20 S.40 Bal2  4.82 5e42  4.22 5.40 . 8.43
{BU,32,8) S«.40 6. 60 5.40 6.60 9.61 9440 6.60 9.40 6460 9.62
(BUyLB,8) 660 1.80 6. 60 7.80  10.80 660 _ 7.80 660 __1.80 10.81
§BU, 64,8} 7.20 8.40 7.20 9.00 12.00 7.20 8.40 7.20 9.00 12,01
(Belol) 4e21 . 3.61 4.81 beB2 Lo22 4.82 .
(BeBo 1) 4ao21 Selel 4,20 Se40 Bel2 b 82 S.l2 4,22 S.40 8.43
(Bolboel) 4,80 .. 6.00 4,80 (600 902 4.82 6,01 4.80 6,00 9.03
(Be32,1} ¢.00 ., 1.20 6.00 7.20 10.21 6.00 7.20 6.00 7.20 10.22 i
(BoeliBel) 1.20  8.40 7.20 8,40 1.4 . 1.20 _ 8.40 .20 . B.uwQ _ . 13.40
[ TL-LTRR) 8.40 9.60 8.40 9.60 12.60 840 9.60 8.40 9.60 12.60
(0U Uol) 4,21 3. 61 4.80 4 .82 4e22 4,82
§DUsBols) ho21 5041 4.20 9.40 B.u42 4482 Sek2 8,22 He.u40 8.43
1D rRE-TLY . B.40 . _6.60 5.40 0,60  _9.61 ~5.40 6,60 Q.40 . 60.60 .62
(DU, 3204) 71.80 9.00 7.80 9.00 12,014 71.80 9.00 7.80 9.00 12.01
40U LB,Y) 1020 11.40 10. 20 11e44 dlbabl 210020 11.40  10.20 11.40 14,40
(DU, 6Ly} 12.01 13.20 12,01 13.80 16.80 12.01 13.20 12.01 13,80 16.80
{Dolisly) hool 3.61 4.81 482 _ be22 4.82 e
{DeBol) ho21 Sehl 4420 S.40 842 L4.82 Se k2 k.22 5,40 B.43
4Dy 1b,44) . 940 _6.60 5. 40 660 9.61 . 5.40 660 . S5.40 0260 . 9.62
1Dy 32,4) 7.80 9.00 7.80 9.00 12,01 7.80 9.00 7.80 9.00 12.04
___IDeuBol) L 10.20  1).hul  10.20  11.40 . 14.40 10.20 11,40 10.20 11,40 1ho.ul
(Do bl i) 12.60 6.01 12.60 13.80 16.80 12,60 6.01 12.60 15.80 16.80
INVERT SIGN OF INSTRUCTION
{BUy 1,8) 4.22 L4 20 5.40 4.82 4e22 Y. U0
_JQQ&&J [ !!gé ‘, ; 4,82 3.61 u_e,g.! . 7983 4 932 b.82 4,22 b, 82 - 7 . 83 .
{BU,16,8) 4.21 4.82 3.61 L4.80 T.83 4,82 4.82 ka22 4.82 7.83
{BU,32,8) 4o21 4.82 3.61 4.81 1.83 4.82 L.82 be22 4,82 1.83 _
{BU,48,8) he2l 4.82 3. 61 4.80 7.83 4.82 he.B82 he22 4.82 7.83
... 8BU,6U,8)  h.2) 4.82 J.61 4.81 7.83 4,82 k.82 4,22 4.82 7.83
(Balo }) W2l 4,20 S5.40 4.82 4e22 .40
. 4Be8o ) .21 Sel41 4.20 S5.40 Bo.u2 4.82 Se 42 4.22 5.4Q . 8.43
{Bel6,1) he2l Sell 4a20 S5.40 8.42 k.82 S5.42 4a22 5440 8.43
(By32,1) b.21 Sell 4420 5.0 = B.u2 4 .82 Del2 ho22 Se k0 B8.43 e
(Byh8, 1) he2t Selt ] 4.20 S«40 Bel2 4.82 Sel42 4a22 Se 40 8.43
S - TY-1 TS B o he21 .41 - 420 5.40 8.42 U.82 S.u2 4o,22 5.40 8.43
(DU b,4) he2l 3.61 4.80 4o82 L.22 4.82
. ADU,8,4) L Ne2) heB82 3.6l 4.81 7.83 4.82 4.82 4,22 h.82 7.83
(DU, Y64 4 4.21 4.82 3.61 h.81 7.83 4,82 4 .82 h,22 L.82 7.83
{DU,32,4) 4e21 L.82 3.61 4.8  1.83 4,82 4.82 o he22 4.82 7.83 _
(DU, 48041 hao21l 4.82 3.61 4.81 7.83 4.82 b.82 h.22 .82 7.83
(DU, bU,.Y) 4.21 4.82 3.60 u4.81 1.83 4,82 L.82 b.22 4.82 7.83
(Deligh) 4a21 4.20 9.40 L.82 hal2 5.40
1D,8,4) ho21  S.ul k.20 9.40 Bol2 L.82 S.42 4.22 5.40 8.43
(Dy L6k} b.21 S.u41 4420 Se40 8.2 4.82 Hel2 ha22 Y40 8,43
{De32,4) ho21l 9.4 4,20 S5.40 _8_:"_:2_'____ 1{0_'82__ W_A_t_)_o”‘fg" V}f:gg 5-“0 8:'&5 .
D8t .21 S.41 4.20 5.40 B8.42 4 .82 5.2 h.22 5.40 8.43
(Dobhgl) Me21 13,80 he20 5«40 e li2 .82 13.80 be22 5440 B.U43
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VFL INSTRUCTION KF . FORWARDING ~ DJRECT ADDRESSING _ OFFSEI_ 0 INSTRUCTION AT FULL WORD ADDRESS . .
NO INDEXING INDEXING
EXTERNL EXTERNL I-BOX INTERNL INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL
OPERAND WB_XOVR _OPERAND OPERAND WB XOQVR OPERAND __WB XOVR_OPERAND QPERAND B XQVR
IBU 8y 4,22 3. 61 4,22 4.82 4.22 4.82
t8U,8,8) Ua21i 4.82 3.61 he22 71.23 L.82 4.82 4e22 4.82 7.83
{BUg16,8) S ke2) 4,82 3.614 4.80 7.83 o be82 h.82 4,22 4,82 7,83 — -
tBU, 32,81 4.80 6.00 4. 80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
{BUy LY, 4 . 600 1.20  6.00 1220 _10.21 6.00 {220 6.00 1.20 10,22
(BUsbUsB) 1.20 8.40 7.20 8.40 1lobl 7.20 8.40 7.20 8.u0 11.40
e By g ¥y 4,21 3.61 4.22 4.82 4,22 h,82
(Be8y I hao2) 4.82 3.61 L.81 17.83 L.82 4.82 4,22 4.82 7.83
(Byl041) 4.21  Sa.ll 4.20 5.40 . _8.42  h4.82. 5442 H4e22 9.40 B.43
{(8e32,1) 5.40 6.60 5. 40 6.60 9.61 5.40 6.60 5.40 6.60 9.62
BER:FLY: PS5 R 660 .1=80 6. 60 7.80 _ 10.80 ___ _ 6.60 71.80 .60 7.80 10.81 -
{Bebl, 1) 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.01
ADU by 421 3.61 4,22 4.82 bo22 4.82
{DU,8Bo4) 4a.22 4.82 3. 61 4.80 7.83 4.82 4.82 4.22 4.82 7.83
DU T641) 4.80 6,00 . 4,80  6.00_ _ 9.02 = 4,82 6.01 4.80 6.00 9.03 S
(DU 32,4 71.20 8.40 7.20 8.40 Pleud 7.20 8.40 7.20 8.40 11.40
DU, uds4%) 9.60 10.80. 9.0 _10.80 _ 13.80 . 9.60  10.80 9.60 10,80 13.80 S
1DUy 6M,4 3 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12.01 13.20 16.20
ADgla ) o W20 3.061 4,22 4,82 4,22 4,82
(DeBoli} bo21 .82 3.61 4.80 7.83 4 .82 4.82 heo22 b.82 7.83
(D403 h.80 .6.01 ~heB0 . 6.00 9,02 . 4.82 601 4,80 6,00  9.03 —
1Dy32,41 .20 8.40 7.20 8.40 NPT 71.20 8.40 1.20 8.40 11.40
(DauB,yu) 9.60 10.80 . 9.60  10.80  __13.80 9.60 . _10.80 _ _ 9.60  10.80 13,80 .
(L, 64,4 12.01 6.00 12.00 13.20 16.20 12.014 6.01 12.01 13.20 16.20

INVERT SIGN OF INSTRUCTION

(BUy §,8) .60 y.22 C 4.82

4.2l b.22 4e.82
(BU,8,8) 4.21 4.82 3.6) . .22 1.23 4.82 4,82 —he22 4.82  7.83 .
(BU, 16,9} heo2l 4,82 3.61 4.81 7.83 h.82 4.82 h.22 4.82 7.83
_. . {BU,32,8) Lhe21 0 4,82 3.61 4.80 7.83 4.82 k.82 h.22 Lo82 7.83
(BU,48,8) .21 4.82 3.61 4.80 7.83 4.82 4.82 4eo22 4.82 7.83
(BU,y6u,8) 4.2\ 4.82 3.0 4.80 _ T.83 4.82 h.82 le22 M.82  7.83
1Boely 1) h.21 3.61 h.22 4,82 4,22 4.82
{Be8, 1) 4.21 4.82 3.61 4.81 7.83 4.82 4,82 S 4,22 4.82 . T.83
(Bolb,y ho2l Sela 4420 5.40 8.42 L.82 S.42 ho22 9.40 8.u3
. 4By32,1) b.21 Seli ] Loe2Q 5.40 B.42 4.82 S5.42 4,22 5.40 8.43
(Byu8, 1) 4.21 S.u41 4.20 5.40 Bel2 4.82 5.42 bo,22 5.40 8.43
(Byble 1) he2l Seld 4,20 .40 8.u2 4.82 S.u2 L k.22 5.40 . Bel3
(DU 4 44) h.21 3. 61 4.22 h.82 h.22 4.82
(DUyBoli} 421 ho82 3.61 4.81 .83 4 .82 4,82 he22 b,.82 1«83
(DU, 16,4) ha.21 h.82 3. 61 4.81 7.83 4.82 h.82 422 L.82 7.83
.. IDUg 32,4 Ya2l. heB82 T 3.61 4.8 7.83 u.B2 4,82 4,22 4.82 1.83 —
{DUu8, 4 h.21 4.82 3. 61 4.80 7.83 4.82 Lh.82 4.22 4.82 7.83
(DU, 64,4 be21 4,82 3.61 4,81 7.83 L.82 4.82 b.22 4.82 .. T.83
(Dot ho21 J.61 4,22 4482 4.22 L.82
(DyBeud ho21 4,82 3. 61 4.81 7.83 4 .82 k.82 422 h.82 .. T1.83
(Do Vb yh) ha2i S5eu1 4.20 5.40 8.42 4eB82 Sel42 4eo22 9440 8.u43
o ADy 3244 . 4. 21 Sell 4,20 5.40 _B.u2 _h.82 Hela2 he22 S5.40 8.43 .
(D48 h.21 Selt] 4.20 S.h0 8.42 4.82 Selt2 La.22 S5.40 8.43

Dy 64 ,4) a2 13.20 420 5.40 Bol2 .82 13.20 . 4e22 2.40 . Be43



_VEL_ INSTRUCTION KER FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCT[ON AT FULL WORD ADDRESS
NO INDEX ING INDEXENG
EXTERNL EXTERNL  1-80X  INTERNL INTERNL EXTERNL EXTERNL  [-BOX  INTERNL INTERNL
OPERAND WB XQVR OQPERAND QPERAND WB XOVR OPERAND WB XOVR OPERAND UPERAND . WB. XOVR
(BU, §,8) We2ld 3,61 4,22 _ 4.82 o 4e22 4,82 .
(BU,8,8) he2l b.82 3,61 he22 7.23 .82 482 422 4.82 7.83
(BU.16,8) 4e2) 4,82 3. 61 481 7.83 4482 4,82 422 4.82 . _T.83
1BU,32,8) 4.80 6.00 4.480 6.00 9.02 b.82 6401 4.80 6.00 9.03
_ ABUL4B.BY. 6.00 7.20 6.00 7.20 10.21 6.00 . . T.20 6.00 7.20 10.22
{BU, 64,8) 1.20 8.40 7.20 B.40 1w 7.20 8.40 7.20 B.40 Y
(Bela1) 4,21 3.0l 4,22 4,82 4,22 482 - —
18,8, 1) B2 .82 3.6 b.81 7.83 .82 .82 4e22 4.82 7.83
ABel6a 1) 4.214 5¢41 4.20 S0 8442 4.82 942 §,22 9440 Bad3 . _
(8432, 1) 5.40 6.60 5440 6.60 9.61 5.40 6.60 5,40 6460 9,62
. ABsbBed) 6460 1.80 be b0 1.80 10.80 6.60 . 7.80 6460 . . 7480 . 10.81 _.
(Bybliy 1) 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.01
(DU, Y4,4) 4.21 3.61 4,22 Yy, 82 y.22 4,82 .
(DUsBak) y.21 4,82 3.61 4.80 7.83% .82 .82 4,22 482 7.83
_ADUs 16y4) 4480 6.00 4,80 6.00 9.02 . 482 6401 4,80 6400 9.03 _
(DU, 3244) 1.20 B.40 7.20 B.40 1ok} 7.20 8.40 7.20 Be40 11,40
ADUL4Be k) 9460 10.80 _ 9460 . 10.80 13.80 9.60 . . 10.80 9.60 10.80 13.80
(DUy 6L ) 12.01 13.20 12.01 13.20 16420 12.01 13020 12,01 13.20 16420
(Dyliab) be2) 3.61 422 482 4,22 4,82 o
(DeBol) b2 h.82 3.61 4.80 7.83 .82 4. 82 4,22 4.82 7.83
4Del6e4 4.80 6200 4. 80 6.00 9.02 4,82 . 6.0] 4.80  _6.00. . . .9.03
(D¢ 32,4) 7.20 8.40 7.20 8440 1ot} 7.20 8.40 7.20 B.40 1140
HNTRY 9.60Q 10. 80 9. 60 10.80 . 13.80 9,60 10.80 9.40 10,80 . 13,80
(Dy64 k) 12.01 6.01 12.01 13.20 16,20 12.01 6.01 12,01 13.20 16,20
INVERT SIGN OF INSTRUCTION
(BUy 1,8) W21 3.61 4.22 .82 4,22 4,82
{BU.8,8) 4,21 . . 4.82 3. 61 4,22 1.23 4,82 4.82 422 4,82 7.83
(BU, 1648 y.21 4.82 3.61 Y .83 u.82 4,82 4e22 4,82 7.83
(BU,32,8) 4e2l 4,82 3.61 4,81 .83 4,82 YeB2 4,22 4,82  9.8%
(BU,48,8) b.21 .82 3.610 4.81 7.83 u.82 b.82 4,22 4.82 7.83
(BUbY,8) .21 4.82 3.01 4,80 7.83 .82 U.B2. . Be22 _4.82_ _ 7.83
(Bylgl) 421 3.61 b.22 .82 422 4.82
4By 8y 1) 4.21 4.82 3.061 4.81 7.83 4.82 .82 4.22 4.82  7.83
(Be1641) h.21 5.41 4.20 5.40 B.42 .82 5.42 Bo22 5.40 8.43
(By32,1) 421 5.4 4,20 5.40 B.42 4.82 5.42 422 5.40 Bed3
THTHL §.21 5.4 1 4. 20 5.40 Boy2 4,82 5,42 4,22 5,40 8.43
18,64y 1) he28 Sedl. . 4.20 5.40 8.42 HeB2 5,42 4,22 . 5.40 ... 8.43
(DU kot) 4.21 3. 61 422 u.82 4,22 4.82
L ADUeBak) _he21 L.82 3.0l 4,81 7.83 4,82 4,82 Yoe22 4,82 . 7.83.
10U, 1644) 4.21 4.82 3. 060 4.80 7.83 4,82 4.82 422 4.82 7.83
1DUy32,4) 421 u.82 3.061 L.81 7.83% 4.82 4.82 4,22 4,82 7.83 -
(DU LB 4) W21 h.82 3.61 4.80 7.83 4.82 4.82 4.22 .82 7.83
_ ADUyOUh L) k.21 4.82 _3.61 4.81 {.83 4,82 _MeB2 4,22 Lh.82 71.83 i
(Dylioly) u.2l 3.61 4,22 §.82 4.22 4.82
__ADyBek) _ Me21 4.82 3.6} k.81 T.83 0 M.82 .82  We22  4.82 1.83 _
(Dy 16442 8.2 5.41 .20 5.40 8.42 4,82 542 4,22 5.40 B.43
(De3244) 421 5.4 4.20  5.40 8.42 4,82 5.42 4,22 5.40 8.43 .
(D lBob) w. 21 54l 4.20 5.40 8.42 .82 S.42 4.22 5.h0 B.43
o ADybNa) y2) 13.20 4,20 5.40 8.k2 4,82 13,20 4,22 5440 B.43
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VFL INSTRUCTIQN KFE FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL  EXTERNL I-B0OX INTERNL  INTVERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
OPERAND  WB XOVR OPERAND OPERAND wB XQVR OPERAND WHB XOVR OPERAND OPERAND WB XQVR )
_ dBU,1,.8)  4.21 B0 Me22 0 WlB2 - 4.22 _h.82 .
(BU,H,8) 4,21 4. 82 3.61 L.22 1.23 4.82 4.82 y.22 L.82 7.83
(BUyLbeH) 4,21 4.82 3. 61 4.80 7.83 L.82 4.82 o he22 4.82 . 1.3
(BU,y32,8) 4.80 6.00 4.80 6.00 9.02 4,82 6.01 4.80 6.00 9.03
{BU,48,8) 6.00 7.20 6.00 7.20 10,21 . 6,00 1.20 6.00 . 7.20 10.21 e
{BU,64,8) 1.20 8.40 7.20 8.40 11.40 7.20 840 1.20 8.40 11.40
By, _ Ue21 3.61 be22 e Na.BZ2 4,22 4.82
(BeBo 1) o2 4.82 3.0l 4.80 7.83% 4.82 4.82 4.22 4.82 7.83
{B,16, 1) o2l S.41 . 4e20 9.40 e 42 4,82 .42 L he22 3.40 . B.43
(By3241) 540 6460 CIT) 6.60 9.61 5,40 6.60 S5.40 6.60 9.62
(BytB8s1) 6. 60 {80 b.60 1.80 10.80 660 7.80 6.60 180 10.81 - -
(Bebl, ) 7.80 9.00 7. 80 9.00 12.01 7.80 9.00 7.80 9.00 12.01
__ADUsluyu) u.21 3.61 4,22 _m 4.82 4,22 4,82
(DULBy ) 4.21 4.82 .61 4.80 7.83 4.82 u.82 U222 4.82 7.83
(DU, 16,4) . h.80 6.00 4.80. . 6.00 9.02 4,82 6.Q01 4.80 C6.00 . 9.03 }
(DU, 32,4) 7.20 8.40 7.20 8.40 Playl 7.20 B.40 7.20 8.40 11440
(DU 4Bk} 9,060 10.80 . 9.60 10.80  13.80 94060 10,80 9260 10.80 . 13.80
(DU, 6Ly ) 12.01 13.20 12.01 13.20 16.20 12,01 13.20 12.01 13.20 16.20
(Dyluqb) h.21 3.061 422 ~ 4,82 L Y22 4.82 —
(DeBok) h.21 4.82 3.61 4.81 7.83 4.82 4.82 4,22 4.82 7.83
(Dy1bel) 4,80 6.00 4.80 6.00 9.02 Lh,.82 6.01 4.80 6.00 ..9.03
(D¢ 32,4) 1.20 8.40 7.20 8440 11.41 r.20 8.40 7.20 8.40 11.40
10448e4) 960 10.80 9.60 . 10.80 13.80 9.60 10.80 9.60 10.80 13.80
(Debloly) 12.01 6.00 12.00 13.20 16,20 12.01 6.01 12.01 13.20 16.20
INVERT SIGN OF INSTRUCTION
(BU, 1,8 u.21 3.61 422 4,82 4,22 4.82
{BU.8,8) 4. 21 4,82 3. 61 boe22 1.23 . 4,82 LeH2 ko222 4,82 7.83
(BU, 16,8) L.21 4,82 3.6 4.80 7.83% 4.82 4,82 4.22 4,82 7.83
. ABU,32,8) 4,21 4,82 3.01 4.80 783 h.82 4,82 4,22 4,82 1.83
{BU4B,8) u.2\ 4.82 3.061 u.81 7.83 4.82 4,82 .22 4.82 7.83
{BU, 64, 8) 4.21 482 _ .61 4.81 .83 hefi2 4,82 4,22 4,82 . 7.83
(Bylol) 4.21 3.61 Y.22 4 .82 4.22 4.82
{Be801) 421 4.82 3.6} h.81 7.83 4,82 b.82 o 4e22. . 4.82 T.83
(By16, 1) 4.21 Selid 4.20 5.40 B.u42 4,82 .42 4.22 5.40 8.43
o 4Be3240) . M.2)  S.bd 4.20 9.40 8,42 4,82 S.42 422 9.40 8.43
(ByuB,ld 4.21 Sehi 4. 20 5.40 Bol2 4.82 “Sel42 4.22 5.40 8.43
(Bebl, i) bo21 Sell he20 9.40 B.l42 La82 S.lg 4,22 . 5.40 _ 8.43
t0U L, U1 .21 3.61 4.22 4.82 4.22 4.82
(DU 8Bel) 4.21 b.82 3.61 4.81 7.83 4.82 h.82 4,22 o 4,82 . 7.83
(DU, 16, 1) b.21 4.82 3.064 4,80 T.83% 4,82 4.82 4.22 4.82 7.83
o _(bUs32,4y 4,21 4.82  3.61 4.81  1.83 .82 4,82 4,22 hoB2 7.83
(OU,48,4) .21 4.82 3.6} 4.81 1.83 4.82 u.82 4,22 4,82 7.83
_L0U6u,44) 4,21 4.82 3. 61 4.81 7.83 h.82 4,82 4,22  4.82 7.83
(Dyloly) y.2i C3.61 .22 4.82 b.22 4.82
fO B4} Ua21 L.82 3. 61 Ye.81. 1.83 h.82 4.82 o he22 . k.82 . T.83 e
(e, 16,40 .z Suk ) u.20 5.40 8.42 4.82 5.42 4,22 540 8.43
(Dy320u4) o u.20 S5.41 4,20 5.40 Bok2 4.82 S.u42 y.22 5.40 8.43
(D, 4804) 4.2 S.ul 4.20 5.40 8.42 4.82 5.42 4.22 5.40 8.43
. ADy b4, ) 4,21 13,20 . 4,20 . 5.40 ~Bal2 b.82 13,20 _4.22 b 40 B.43



VFEL INSTRUCTION « FORWARDING DIRECT ADDRESSING OFFStET 0O INSTRUCTION AT FULL WORD ADDRESS

T NO INDEXING

INDEXING
EXTERNL  EXTERNL I-B0OX INTERNL INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
OPERAND  WB XOVR OPERAND  OQPERAND WB XOVR QPERAND WB XQUVK QPERAND OPERAND W8 XOVR

o ABuyd,8) 0 10.80 _10.80 12.01 . Q.80 0 10.80 2.0 RE_
(BU.8.8) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.01 15.00 PF
(BUe16:8) 10.80 12.01 10.80 12.01 15.00 10.80 12,01 10.80 12,01 19.00
(BU, 32,8) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.00 15.00
(BUs48,8) . 10.890 12.01 10.80 12.01 15,01 10.80 12.01 10.80 12.01 15.00
(BUy6U4e8) 11.40 12460 11.40 12.60 15.061 1.4l 12,60 1i.40 12460 15.61

_ 4By lysl) - 11.40 11.40 12,60 1lek) L1240 12.60 PE
(BeB,y 1) 11.40 12.60 11.40 i2.60 15.61 11.40 12.60 11.u40 12.60 15.61
(Byl1641) 11,40 12,60 11,40 12.60 15.61 11.40 12.60 Ti1.40 12.60 19.61
(8,32.1) 11.40 12.60 11.40 12.60 15.61 1140 12.60 11.40 12.60 15.61
(Bolil, 1) 1.0 12.60 11.40 12.60 i5.061 11.ul 12.60 11.40 12,60 152.01
[BeblUy 1) 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12.00 13.20 16420

INVERT SIGN OF INSTRUCTION
(BU, 1+8) 10.80 10.80 12.01 10.80 10.80 12.01 PF
1BU:848) 10.80 12.01 10. 80 12.01 12.00 10.80 12.01 10.80 12.01 15.00 PF
{BU.16,8) i0.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.01 15.00

. 1BU.32,8) 10,80 12,01 10,80 12.00 1900 10,80 42,01 . _10.80 . _12.01 ___15.00 _ - -
{BU48,48) 10.80 12.01 10.80 12.014 15.00 10.80 12.01 10.80 12.01 15.01
(BUL64,8) 1,40 12.60 1i.40 12.60 15.01 IR 12.60 .40 12460 15.061
(By1, ) ti.ul Tiad 12.60 t1.40 1l.40 12.60 PF
(B8+8, 1) RETY 12.60 11.40 12,40 1961 11.40 12.60 11.40 1260 15.61
(Balb6e ) 11.u40 12.60 11.40 12.60 15.61 11.40 12.60 11.40 12.60 195.61
CABe32,0) 0 M1.u0 0 12,60 11.40 12,60 15,61 11,40 12.60 11,40 12,60 . 19.61 . . -

{Boyu8, 1) Fl.u0 12.60 Ti. 40 12.60 15.61 Flald 12.60 11.40 12.60 15.61
(Byby, 12.00 13.20 12.01 13.20 16.20 12.01 13.20 12.01 13.20 10.20
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VFL INSTRUCTJON 7 FORWARDING. . DIRECY ADDRESSING _ OFFSET. 0. . INSTRUCTION AT _FULL WORD ADDRESS.

NO INDEXING INDEXING

EXTERNL EXTERNL  I-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I-BOX  INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND _WB XOVR

.

(BU,y 1,48} w24 e24e ® 24 2240 adhn #2240 PF
{BU,8,8) #2240 o2y s @24 u #24e 3r.81 ®24e 824 a2hn #2240 37.81 PF

{BU, 16,8) 22.21 a2he 22221 424w 35.u41 2221 *24s 22.21 LYy 39,80 .
{BU,32,8) 24,61 w240 24.61 #24¢e 36401 2h.61 #2240 24,61 “2yu 36,01

(BUo48,8) 27.62 29.21 2762 #2h4n 35041 21,62 29.21 2162 #Qhe 39.41 -
(BUy 6L, B) 28.81 26e 41 28.81 #24e 33.61 28.81 26el1 28.81 #2he 33.61

18,1, 1) 22hs - 224 u [y sln a2y #hw PF

{848+ 1) 35.41 2240 35.41 #24s 39.6¢ 35.41 e2yu 35.4 1 e2he 39.81

(Belbel) 36.61 odys 36.61 a24e 36,01 36,61 _ =24e 36.62 wolyu 36.01

18432,1) 39.62 24.01 39.62 «2he 36.061 39.62 24,01 39.61 a2ys 36.61

B, uB,N1) 42,01 27.01% 42.01 224 36,01 42,0} 27.0% 42,01 224e = 36,01

(Bebl,yl) 43.22 28.21 43,22 824 34.21 33,22 28.21 43.22 24 u 34.21

INVERT SIGN OF INSTRUCTION

{BU, 1,8) #24e e24a 24 224 249 w2yu PF
{8U,8,8) .22us a2 s a24hv o ®24s 37,41 . e24e #24e  w2he L¥4 L 37.81 PF
{BU, 16,8 22,21 8240 22.2\ a2U 35.41 22.21 #24a 22.21 2240 35.41

tBu, 32,81 24,61 5248 24.61 w24 36,01 24,61 w2lhw 2u.61 w2h4n 36.01

{BU+48,8) 21.62 25.21 27.62 2240 35.u1 27.62 25.21 27.62 224w 35.41

(BU,64,8)  28.81 26.41 28.81 #24s 33.6Y . 28.8) J26.4Y  28.81  e2ue  33.61

(Byly i) a2yn T oe2he #24% #2he 424 “24e PF
(8.8, 1) 35.u41 wyw 35. 41 224 39,62 o 35.u1  e2ys  35.41  e2ue 39,62
(Belb,l) 36.061 a2yn 36662 w24 36.01 36.61 8244 36.62 #2449 36.014

(By32,11) 39.64 24.01 39.62 w24w 36.61 39.62 24,01 39.61 el 36.61 e
(BoltB,y1) 42,01 27.01 42.01 a2l 36.01 42,01 27.01 42,01 #2he 36.01

(B,blgl) 43.21 28.21 43.21 #24e 34021 .. A43.22 S 28621 43,22 | e2hs 34,21




VFL INSTRUCTION e+ FORWARDING DIRECT ADDRESSING OFFSET Q INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL  EXTERNL  1-BOX  INTERNL INTERNL EXTERNL  EXTERNL  I-BOX  INTERNL  INTERNL
UPERAND WB XOVR OQPERANLD OPERAND WB XOVR OPERAND  WB XOVR OPERAND GPLRAND WB XQVR

. ABU, 1,8 13,80 oo 13.80 0 15.00 v 13.80 : 13.80 . 1he0L) . PF
{BUB,8) 13.80 15.01 13.80 15.00 22.21 13.80 15.00 13.80 15.00 22.21  PE
(BU, 16,8) 18.01 15,01 18.01 15.01 22.72 18.01 15.01 18.00 15.01 22.72
18U, 32,81 t8.01 15.01 18.01 15.01 24,00 18.01 15.00 18.01 15.01 24.00
(BU,uH,8) 18.01 22.21 18.61 15.61 25.80 18.61 22.21 18.61 15.01 25480
{BU, 6L, H) 19.81 23.41 19.81 16.80 27.00 19.81 23.u1 19.81 16.80 27.00

o ABgdg ) dmlbd o Mbabd o 35.60 0 Mbek0 o Mb.bO o dbeed o PE.
(BeBo 1) 18.01 15,60 18.01 15.61 22.u7 18.01 15.61 18.01 15.61 22,47
{Byl6,!) 18,00 15.61 18. 01 15.61 #0lu 18.01 15.61 18.01 15,61 #Qis
{(Bo32, 1) 18.00 21.61 18.01 15.61 %01« 18.01 21.61 18.01 15.61 R
{BolBy 1) 18.61 22421 18.61 16.20 #0le 18.61 22421 8.6 16,20 Q1=
(Beblgl) 19.81 23,141 19.81 17.40 “0le 19.81 23.u41 19.81 17.40 =0 e

INVERT SIGN OF INSTRUCTION
(BU, 1,8) 13.80 13.80 15.01 13.80 13.80 15.01 PF
{BU.8,8) 13.80 #0 1w 13.80 15.00 #01e 13.80 “Qle 13,80 15.01 #Q 1= PF
{BU, 1648) 18,01 #0 1w 18.01 15.01 201 18.01 #01e 18.01 15.01 #01s

. iBy,32,8) 18.01 _  #0l% 18.01 _ 15.00 24,00 18,00 _  =03e 18.01 1.0l 24.00
tBU,48,81) 18.61 20w 18.61 15.61 25.80 18461 #Q i 18.61 1h.61 25.80
(BU, 64,8) 19.81 LR 19.81 16.80 21.00 19.81 201 19,81 16.80 21.00
Byt ) 14,40 14,40 15.61 14,40 1.4 15.61 PF
{8,8,1) 18.01 «Qla 18,00 15.61 @Qle 18.00 #Qle 18.Q 15,01 Q1=
(B,16, 1) 18.00 w0 1w 18.01 15.61 a0 1= 18.01 w0 le 18,0 15.61 20 1=

e 4B 32,40 18.01 #2012 18.01 15.61  =01s 18,00 _#0l=  18.00 _ 1b.01 =0 1% o
(BB, i) 18.61 #01n 18.61 16.20 #0Q 1= 18.61 20 4= 18.61 16.20 a0 le
(Boblyl) 19.81 @01 19.4814 17.40 @0 e 19.81 #Qle 19.81 11440 #Q 1=
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VFL INSTRUCTION LCV B _FORWARDING DIRECT ADDRESSING QFFSET Q INSTRUCTION AT FULL. WORD ADDRESS
NO INDEXING INDEXING
EXTERNL  EXTERNL 1-BOX INTERNL  INTVERNL EXTERNL EXTERNL 1-BOX INTERNL INTERNL
- OPERAND = WB XOVR OQPERAND OPERAND WHB XOVR __ OPERAND WB XOVR _OPERAND  QPERAND _WB XQVR
(BU,1,8) 6.00 6. 00 7.20 6.00 6.00 7.20 o e
(BU,8,8) TN 12.60 1loud T Thottl 1ok} 12.60 1140 1140 14,40
{BUe16,8) 17.41 18.61 17.40 16.20 1928 17.40 _ 18.61 17.40 1620 19.2)
{BU,32,8) 28.21 29 .41 28.21 25.8) 28.81 28.21 29.41 28421 25.81 28.81
,,,,, (BU,u8,8) 39.01 40,22 39.01 35.u41 _38.41 39.02  40.22  39.01) . 39.4) ___ 3d.4)
(BU, 64, 8) 50.42 51e62 50. 42 45.01 S5h.56 20.42 51462 50.42 45401 54456
(Bylel) b.21 4,20 _5.40 4,82 4,22 S240 . i
(B,8,1) Y 12.60 11.40 11.41 14,40 11.40 12.60 11.40 11.40 14.40
(By16,1) 16.80 18.01 16,80 16.20 1920 . 16.B0 18,01 16.80 16,20 __ 19.21_
1Be32,1) 28,21 29.41 28.21 25.81 28.81 28.21 29.41 28.2! 25.81 28.81
e ABau8y 1) 39.02 40,22 39.01 35.41 38,48 . 39.02  40.22  39.01  35.41 _ 38.41]
(ByblUol) 50,42 51.62 50. 42 45.04 Sy.49 50.42 51.62 50.42 45.02 Sh .49
{DU Ll ) 23.41 23.41 23.4 4 23.41 23,41 23,41 . e
(DU Bok) 2u.61 25.81 24,61 23441 26441 24,61 25.81 24,60 23.41 26.41
o ADUg Vb)Y 26e8) . 27.61 26,41 23.410  26.4) 2040 27,61 26,48% 23,41 26,4}
{DUs32,4) 30.01 31.21 30,014 23.41 26.410 30.01 31.214 30.0) 23.41 26.4)
e ADUL UB, L) .33.00 34,20  33.00  23.4% . _eQle 33,00 _34.21_ . _33.01 . 23,41 _ eQle
(DU, 6L,4) 36,62 37.81 36462 23.41 201= 36461 37.81 36.62 23.41 20 s
{Dplipl) 22.214 22.210 23.41 22021 22.21 23.u4) e S
(DeB,is) 23.41 2h.61 23.41 23.41 26.u1 23441 24,61 23.4 23,41 26..41
o ADelbsl) 25421 26,41 25.21  23.41} 26.41 25021 26.81 259,21 . 23.41 . 26.u4}
(De32,u4) 28.21 29.41 28.2) 23.41 26,41 28.21 29.41 28.21 23.414 26,41
. _ADyuBek) 31.81 33,00 . 31.8).  23.41  eQis 31.80 33,00 . 31.81  23.41  =0ie
(DebloH) 35.42 36.62 35. 410 2341 20 ya 35.42 36.61 35.41 23.41 201w
INVERT SIGN OF INSTRUCTION
1BU, 1,8) 6.00 6.00 7.20 6.00 6.00 r.20
_ABU,B.8Y  Llell 12.60 _ tl.41l [N LS D 'Y el 12.60 1140 _ 14§.40 14,40
(BU, 164 8) 17.40 18.61 17.40 16.20 19.214 17.40 18.41 i7.40 16.20 19.21
18U,32,8) 28.21 29.41 28.21 25,81 28.81 28.21 29.41 28,21 25.81 28.81 _ e
{BU,4B,8) 39.02 40,22 39.01 35.41 38.41 39.02 40.22 319.04 35.41) 38.41
_ABU. 64, 8) . 90.42 | 51.62 . 50.42 45,02 S5u4.494 D0.42  91.62 . 90.42 _ 45.01 . S4.56
(Bolyid 4.21 4.20 5.40 4.82 4.22 5440
. ABeBe ) . Lleld. 12,60 __11.40 A3.40 14,40 CHEel0 12,60 0 1d.N0 . 11e40  lheNO
: {Belb, 1) 16.80 18.00 16.80 16,20 19.2) 16.80 18.01 16.80 16.20 19.214
(8,32,1) 28.21 29.41 28.21 25.81 28.81 28.21 29.41 28221 29.81 28.81 . 3 .
(BylBel) 39.02 40.22 39.01 3941 38.41 39,02 40,22 39.01 35.41 38.410
. ABybuyl) 90.42  91.62 . 50.42 45.01 94 .49 50.42 91,62 50.42 49,01  S4.49
(DU, 4,41} 23.41 23.41 2341 23,41 23.41 23.41
. ADUsByu) . 2h.61  25.8)  2u.61 23.41 26,41 R4eb) . 25.81 24,60 23,41 0 26.4).
(DU, 16442 26441 27.61 26441 23,4 26441 26441 27.61 264k 23,41 26,41
tDU,32,4) 30.01 31.21 30.01 23.u1 26.41 30.01 31.21 30,01 23,41 26.4) - S,
(DU uByk) 33,01 Iy.21 33,010 23,44 a0}e 33.01 3h.218 33.01% 23,41 a0 =
__ADUgblel) 36.6) 37.81  _36.60 _ 23.4)  =Q0je 36.6) _31.81 36.62 23.41 s0je
(Do) 22.21 22,21 23.41 22.21 22.21 23.4 1)
(D,841) 23.4) 2u.60 . 2340 23.40  26e4) . 23.4) 24,61  23.41 23.41 2641 .
(Bekbeli) 25.21 26,41 25.21 23,41 26,41 25.21 26.41 25.21 23.41 26.41
(D,32,4) 28.21 29.41 28,21 23.41 26,414 28.21 29.41 28.21 23.4) 26.41
THY Y 31.81 33,01 31.81 23.414 #0ie 31.84 33.01 3i1.81 23.41 w0 i
. 4Dgblgu) _ _3S.h1 36.01 __ 35.4% 23,41  s0in 35.41 36.0) 35.41 23,41  _#0])s



_VFEL INSTRUCTION

LIRCY .

e EORWARDING .

DIRECY ADDRESSING.

-DFESEL. 0.

. INSTRUCTION AT FyLL WORD ADDRESS

NO INDEXING

EXTERNL EXTERNL  1-BOX

OPERAND _WB XQVR _QPERAND

CINTERNL  INTERNL

.. OPERAND _WB XQVR

INDEXING

CEXTERNL EXTERNL  [-BOX
. _OPERAND

 INTERNL  INTERNL
W8 XOVR _ QPERAND OPERAND W8 XQVR

(BUy 1,8) 7.84 1,22 9.62 8.03 1,22 9.92
(BU,B.8) a4 12.60 1140 13.81 16.81 Tlold 12.61 11.40 13.80 16.80
. _1BU,16.8) 16220 . 17,41 16,20 18.61  21.60 16420 17.41 . 16.20 18.601 . 21.60
(BU,32,8) 25.81 27.01 25.81 28.21 31.21 25.81 27.01 25.81 28.21) 31.214
—__4BULY48,8) 39,61 40081 . 39.62 42,01 45.01. 39.62. 40.81 . 39.62 42.01 u5.01
{BUsbU,8) 51.02 52422 51.02 53,42 5642 51.02 52.22 51.02 53.42 56.42
$Bels 12 7T.43 6. 62 9.32 1.74 6.73 962
(Be8y 1) 1led 12.60 11.40 13.81 16.81 RIS 12.61 ti.40 13.80 16 .80
e $BalOg 1} 16.20 17.41 . 16220 . 18460 2160 ..  16.20 17.41 160,20 18.61 . 21.60 e
tBe32, 1) 25.81 27.01 25.81 28.21 31.2) 25.81 27.01 25.81 28.21 31.21
e 1Bel8,1) 239.601 40,81 39,62 42,01 45.0% 39,62 40.81 . 39.62_ . 42.01 .. 45.0%
(Boblo ) 5}.02 52.22 51.02 53.42 96442 51.02 52422 51.02 53.42 56,42
(DUpk,k) 30.061 30,61 _33.014 30.61 30.61 33.01
(DUsByli) 30.61 31.82 30.61 33.01 36.01 30.61 31.81 30.6 1) 33.01 36.01
e ADUL 1644) 30.61 . 3i.82 30.61. . 33.01 36.01 .30.61 31.81 .30.61 33.01 . 36.01
(DU, 32,u4) 30.61 31.82 30.61 33.01 36.01 30.61 31.81 30.61 33,01 36.01
. _4DU,4B.k) 30.61 . _31.82 2 30.61 . 33.01 . 36.00. . 30.61 31.81 30.61 . 33.04 .. _36.01
(DUy Gl 4) 35,41 36.61 35.u4 37.81 40.81 35.42 36.61 35.41 37.81 40.81
(Dol Y) 30.061 30.061 33,01 30.61 30.61 33.01
{DeBok)} 30.61 31.81 30.61 33.01 36.01 30.61 31.82 30.61 33,014 36.04
I O TR T I 30.61 31.82 30.6) . . 33.00 . 36.01. 30.61 31,81 30.61 33.01. _36.01
(0,32.4) 30.61 31.82 30.614 33.01 36,01 30.61 31.81 30.61 33.01 36.01
4D k8,y) 30.61 31.82. . 30.61 33.01 36401 - 30.61. 3l.82 30.61 33.01 . 36.01
t{Dy6U,k) 35.41 36.61 35.4 1 37.81 40.81 35.ut 36.61 35.4 1 37.81 40.81
INVERT SIGN OF INSTRUCTION
18U, 1,8) 7.84 7.22 9.62 8.03 7.22 9.92
ABU.8,8) l.y4) 12.60 11.40 = 13.81 16.81 Tletd 12.61 1140 15.80 16480
(BU,16,8) 16.20 1ol 16.20 18.61 21.60 16.20 17.41 16.20 18.61 21.60
(8U,32,8) 25.81 27.01 25,81 28,21 31,21 25.81 27.01 29,81 28421 31.21 R
(BUs48,8) 39.61 40.81 39.62 42.0} 45.01 39.62 40,81 39.62 42.01 45.0)
(BUsOUy8) 51.02 9222 51.02 53.42 96.42 51.02 52.22 51,02 53.42 96,42
[(Bylo 1) T.43 6462 9.32 r.15 6.13 9.62
(Bye8, 1) IRFY'S) 12.60 11.40 13.81 16.81 11ak) 12,61 1144 135.80 16.80
(Belb,t) 16.20 17.41 16,20 18.61 21.60 16,20 17.41 16,20 18.61 21.60
_ (Be32,1) 25.81  27.01 25,81 28.21 31.21 25.81 27.01 25.81 28420 31,20
(BotiBol) 39,62 40.81 39.62 42.0) 45.01 39.61 40.81 39.62 42.01 45.01
- (Bebl, 1) 91.02 52,22 51.02 S3.42 26.42 51.02 9222 51.02 53.u2 S56.u42
(DU bl ) 30.61 30.61 33.01 30.61 30.61 33.01
. 1DUeBy 4} 30.06! 31.81 30.61 33,01 36.01 30.61 3.8 30.61 33.01 36.01
(DU, 16,4) 30.61 31.82 30.61 33.01 36.01 3504614 31.81 50.61 33.01 36.01
(DU 32,4) _30.61  31.82 30.61 33.01 36.014 30.61 31.8)  30.6) 33,01 36.00
1DU,4B,u} 30.61 31.82 30.61 33.01 36,01 30.61 31.82 30.61 33.01 36.01
{DU 6k 4} 35.42 36.61 39.4 1 31.81 40.81 35.42 36.61 35.41 37.81 40.81
{Deto i) 30.61 30.61 33.01 30.61 30.61 33.01
 tDeBeWw) 50.61 31.81 30.61 33.01 36401 30.61 31.82 30.61 33.01 36.01
(Dbt 30.61 31.82 30. 61 33.01 36.01 30.61 31.81 30.61 33,01 36.01
 (De324H) 30.61  31.82 30.614 33.01 36,00 30.61 51.481 30,61 35.01 36.01 )
(Delitoli) 30.61 31.82 30.61 33.01 36.01 30.61 31.81 30.61 33,01 36.01
1D, 6L 35.41 36.61 35.4] 37.81 40.8) 35.41 36461 35.41 31.81 40.81
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_VEL_ INSTRUCTION CV I FORWARDING = DIRECT ADDRESSING ... OFFSEI 0. . INSTRUCTION AT FULL WORD ADDRESS .
NO INDEXING INDEXING
ACCUM. EXTERNL I-BOX INTERNL INTERNL ACCUM. EXTERNL 1-B0OX INTERNL INTERNL
~ OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB_ XOVR _QPERAND__OPERAND __WB XOVR _
(BU, 1,8) 6.00 6.00
{BU.8.8) 6.00 6.00
(BU,16,8) 6.00 . 6,00 -
(BU,32,8) 6.00 6.00
(8U,48,8) 6.00 ) 6,00 —
(BU, 64,8} 6.00 6.00
18,10,10) .00 - OO — 6.00
(BaBr 1) .00 5.00 THE CV INSTRUCTION
(Belbell 6.00 . -6.00 The result of a decimal to binary CV —
:ﬁlﬁlﬁ :'gg 2'38 operation is placed in the accumulator at
T I 6200 6.00 an offset of 68. For subsequent execution | —
(DU, 4,4} 22,14 22, 1 of identical CV instructions the operand
(DUgB ok} 22. 14 2214 appears to be a very large number. The
. 40U, 16.4) 22414 _ 2214 CV operation times are strongly data _ )
(DU,32,4) 22404 22.14 dependent, and the above fact explains
o ADU 4By 22644 L R2e 1k the rather long (22.14 us) time. S
(DU, 64,12 22. 14 22. 14
fDolapol) 22.14 22. 14 —
B ;g:g;j .'” éi :; - Z;: ﬁ Under normal conditions decimal
[De32,4) 2204 22.14 to binary convert operations are expected
_tDolBels) . 22,14 ) o 22414 _ to be faster than binary to decimal op-
(Dybl, 4 22. 14 22. 14 erations.
INVERT SIGN OF INSTRUCTION
{BU, 1,8) 6.00 6.00
_ {BU»8,8) _ 6,00 i} _ 6,00 -
(BU,16,8) 6.00 6.00
{BU,32,8) 6,00 — 6.00
§BU,48,8) 6.00 6.00
ABU,64,8) . .6.00 _ _ I .6.00 I I - _
Byl ) 6,00 6.00
BB 1) . 6,00 e 6400 o _
(Bylby ) 6.00 6.00
(Bge32,1) 600 - 6,00 _
(Bel8B,y1) 6.00 6.00
_IByabU.)) . 6.00 S 6,00 _ _ -
(DU, 4} 22.14 22.14
{DUL8ek) 22244 _ _ _ 22214 N -
{DUs 16ol} 2214 22.14
(DUg 32,41 2214 22414 - . .
(DU, 48,41} 22.14 22444
_ 4DU 0l 4) 22. 44 _ , _ L 22.04 i}
(Dotiolt) 22,14 22.14
.. 4DsBay) 22414 S - 2214 I
(Dy 160 14) 2244 22. 14
iDp32,441) 22. 14 22.14 _
(D, uByU) 22.14 2214
I 3 FY-1 FLS ) 221 o ..22.04 e



VFL INSTRUCTION DCV FORWARDING DIRECYT ADDRESSING OFFSET 0 INSTRUCTION AT fULL WORD ADDRESS
NO INDEXING INDEXING
ACCUM. EXTERNL 1-80X INTERNL INTERNL ACCUM. EXTERNL 1-80X INTERNL INTERNL
OPERANC WB XQVR OPERAND OPERAND WB XOVR OPERAND  WB XOVR QPERAND (QPERAND wB XOVR
e ABUsYL8) . 6.00 e e 6000 e _ -
{BU,B8,8) 6.00 6.00
(BU.16,8) 6.00 600
(BU,32,8) 6.00 6.00
{BULY48+8) ¢.00 6.00
{BU,64,8) 6.00 6.00
e ABglad) 600 . 600 S . I I
(B48y 1) 6.00 6.00
4B 164 1) 6.00 6.00
(Be3241) 6.00 6.00
(BolBy 1) ¢.00 6.00 -
{Bybl,y 1) 6.00 6.00
(DU, k) S.40 - XX 1 ¢ _ _
(OUsBo k) 5.40 540
(DUs 16 14) 5.40 2.40
(DU¢32,4) 5.40 5.40
(DU 4B Y4) 2. 40 240
{DU, 6L, 4) 9. 40 5440
(Dolioly) _ S:40 s e D s 80 e
(DeBol) S5.40 5.40
(Delboli) 2+ 40 9,40
§D,32,44) S.40 540
{Deliieh) 5440 240
{DyblU ) 5«40 9.40
INVERT SIGN OF INSTRUCTION
18U, 1,8) 6.00 6.00
.. 1BU+8,8) 6.00 6.00
(BU, 16,8) 6.00 6.00
. ABU,32,8) £.00 I I . 600 I
(BU,uB,8) 6.00 6.00
_(BU, 6L, 8) 6.00 6.00
(Belol) 6.00 6.00
(BeBy V) 6.00 6.00
(Belbol) 6.00 6.00
1Be32,1) _ 6,00 . L 6.00 o
{BoliBe 1) 6.00 6.00
{Beblgl). 6.00 6.00
(DU, 4,1} 5.40 Hel0
_ . iDUB L) 9.40 9.40
(DU, 6, 1) 5440 5.40
{DU, 32,4) . 5.40 B o .. 5.0 - o
(DU, U8B, 4) 5.40 5.40
ADU, 6L, 1) 5. 40 .40 -
(Dol i) 5.40 5.40
(De844) 5.40 5.40
(D641 5.40 5440
(Dy32,4) 540 B 5.40 o
(D uB,o4) S0 9.40
{D,6U,4) 5440 540
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VEL INSTRUCVION COO01} .FORNARDING DIRECT ADORESSING QFFSET . 0. INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL 1-BOX INTERNL INTERNL
OPERAND WB XOVR__OPERAND OPERAND WB XOVR _ OPERAND WB XOVR _QOPERAND OPERAND WB XOQVR
{BU,B,1) 8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 _ < o
{BU,8,2) 6.00 7.20 6,00 T1.20 10.21 6.00 7.20 6.00 7.20 $0.22
IBU.Bs3) 9.40 | 6.60 5.40 6,60  9.61 5.40 0,60 _ 5.40 6.00 962 e
(BU.8Bek) 4.80 6.00 4.80 6.00 9.02 4,82 6.01 4.80 6.00 9.03
ABU,8,5) 4,80  6.00 4. 80 6.00  9.02 ke 82 6.01 . 4,80  6.00 = 9.Q03
[BU.B,06) 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
. iBU,8,7) h.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03 - ———

(BU+B,8) 4.21 Sebd 4.20 5.40 8.42 4.82 S5.42 .22 5.40 B.43
(BU N6, 1) 13.20 Mot 13.20 14,40 = 17,40 13.20 thobd  13.20 14,40 17.40
(BUs 16, 2) 8.40 9.60 8. 40 2.60 12.60 8.40 9.60 8.40 9.60 12.60

ABU.16,3) 1.20 8.80 1.20 = 8,40 CAle0 o 1620 8,40 _ 7.20. .. 8,40  fl.40
18Uy 16,40 6,00 1.20 6.00 7.20 10.21 6.00 1.20 6.00 7.20 10.21
(BU, 16,5) 6.00 71.20 600 7.20 10.21 6.00 1.20 6.00 71,20 10,22
(BUs 16,406) 9. 40 6.60 5. 40 6.60 9.61 S.40 6460 5.40 6,60 .62

L ABU, B6,7) ~5240. .60 5.40 . 6.60 L9261 S5.80 . 6,00 . 5.40 6,60 9.62 .
iBU,16,8) 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03

- 4BU, 32,10 13.20 0 fu.4)  13.20  l4.M40 17,40 13.20 14,40 13,20 14,40  }7.40 _ _ _
{BU¢32,2}) 13.20 el 13.20 th. 40 17.40 13.20 Tholid 13.20 14440 17.40
18Uy 32,3) 10. 20 11.40 10.20 11.40 14.40 10,20 Plabl 10.20 11,40 14,40
{BU, 3244} 840 9.60 8,40 9.60 12.60 8.40 9.60 8.40 9.60 12.60

4BU,32,5) 1.80 9.00 7.80  9.00 12.0% _.1.80 9.00 . 7.80 9.00 . 12.01
{BU,32,6) 1.20 8.40 7.20 8.40 [RPL R} 7.20 8.40 7.20 8.40 11.40

ABU, 32,17 6.60 . 1.80 _6.60 1.80 .10.80 C6e060 . T.80 . . 6.60 - 1.80 _10.81
{BU,32,8) 6.00 7.20 6.00 1.20 10.21 6.00 7.20 6.00 7.20 10.22
(BU,u48,3) 13.20 thob 13.20 ihou0 17,40 13.20 14,40 13.20 1ha41 17.40
{BU,48,4) 10.80 12.01 10.80 12.00 15.01 10.80 12.010 10.80 12.00 15.00

4BUs 48,51 9.60 10,80 960 10.80 13.80 ..9.600  10.80 9.60. . 10.80  13.80
{BULuB,6) 8.40 9.60 8,40 9.60 12,60 8.40 9.60 8.40 9.60 12.60

. ABUs 4B, 1) 1.80 92.00 ... _7.80 . 9.00 12.00 1.80 . . 9.00 .80 . ...9.00 12,01
(BUsu8,8) 7.20 8.40 7.20 8.40 Tleti) 7=20 B8.40 7.20 8.40 11.40
{BU,6U44) 13.20 I4, 41 13.20 14,40 17.40 13.20 lu bl 13.20 14,40 17,40 - -
(BU6U,5) 1.4l 12.60 11.40 12.60 15.61 theltd 12,60 11.40 12,60 15.61

. ABU, 6h,06) 10.20 11.40  10.20 Q.41 14,40 10.20 . 1l.ul 10,20 11.40 14,40
(BU,64,T) 9.60 10.80 9.60 10.80 13.80 9.60 10.80 92.60 10.80 13.80

..1BU,64,8) 8.40 -9.00 8.40 9.60 12.60 ..BelD - 9+060 B.40 . . 9.60 . 12.60




-VFL INSTRUCTION CMO101

FORWARDING ___ DIRECT ADDRESSING .._ OFFSET 0

_INSTRUCTION AT FULL WORD ADDRESS. . __

NO INDEX ING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
OPERAND WB XOVR OPERAND OPERAND _WB _XOVR OPERAND WB XOVR _OPERAND _OPERAND wB_XQVR S
{BU,8B,1) 9. 60 18.66 4,51 10.80 17.u47 9.61 18.68 15,11 10.81 18.07
{BUe8s2) 1.22 16.26 12.09 B.u42 15.06 T.22 16.27 12.69 B.43 15466
(BU¢8e¢3) 6,62 15.65 11.48 7.83 lh.l46 7.80 15.67 12.09 1.83 15.06 -
{BU,8,4) 71.20 15.05 10.88 7.23 13.86 7.22 15.06 11.48 7.83 W46
(BUyB8e5) 1.20 15.05 10. 88 7123 13.86 122 19.06 1i1.48 7,83 14,46 _ —
{BUyBe6) 1.20 15.05 10. 88 1.23 13.86 7.22 15.006 ti.48 7.83 lu.46
1BU,8,7) 1.20 15.05 10.88 71.23 13.86 1.22 15.06 11.48 1.83 LYY
{BU+8B+8) 602 445 10,27 7.23 13.26 7.81 lholtb 10.88 7.83 13.86
(BU, 164 1) 14,40 23.u48 19, 34 15261 22.29 fhaofl 23.50 19.94 19.61 22.89 S
(BU, 1642) 9. 60 18.66 14,51 10.80 i7.u8 9.61 18.68 15. 11 10.81 18.07
(BUy 1643) 8.41 17,46 13.29 .61 16.27 8.42 17.48 13.90 9.62 16.87
{BUy1644) .22 16.26 12.09 8.42 15.06 T.22 16.27 12.69 8.43 15.66
(BU,16,5) 1.22 16.26 12.09 B2 15.06 1,22 16.27 12.69 8.43 15.66
{BUs1646) 6.062 15.66 11.u48 7.83 lu.ls6 7.80 15.67 12.09 7.83 15.06
(BUe 16,70 . 6.62 15.66 11.u8 1.83 [T Y T80 15,67 12,09 7.83 15.06 - —
(BUy 16,8) 7.20 15.05 10.88 7.23 13.¢ 7.22 15.06 1l.48 7.83 T4.46
{BU,32, 13 . 24,01 33.1) 29.01 25021 31,53 24,01 33,14 29.601 . 25,21 32,53
{BU,32,2) fu.40 23.48 19.34 15.61 22.49 .40 23.50 19.94 15.61 22.89
{BU,32,3) 11.%0 20,47 16432 12.60 19.28 11.40 20,49 1692 12,60 19,88
(BU, 324 4) 9.60 18467 14,50 10.80 17.47 9.61 18.68 15. 11 10.81 18.07
_4BU»32,5) - 9.01 18.06 13,90 10.21 1687 . _9.01 _ _18.07 14.51 10.22 17,47 . S
(BU,32,06) 8.41 17.46 13.29 9.61 16.27 B.42 17.u7 13.90 9.62 l6.87
. 4BU, 32,17} 182  16.86 12. 69 9.02  i5.61 7.82 16.87 13.30 _9.03 6.7
(BU, 32,8} 1.22 16.26 12.09 8.42 15.06 .22 16.27 12.69 8.43 15.66
(BU,48,3) 14,40 23.48 19. 34 15.61 22.29 4. 40 23.50 19.94 15.61 22.89
1{BU,48,4) 12.00 21.08 16,92 i3.20 19.88 12,014 21.08 17.52 13.20 20.49
(BU,48,5) 10.80 .19.87 15,72 12.08. 18.68  10.80  19.88 __ _16.32  12.0% 19,28 - —
(BU,uB,06) 9.60 18.66 451 10.80 17.47 9.61 18.68 15.11 10.81 18.07
________ _1BU,u48,7) .9+01 18.06 13,90 = 10.21 16,87  9.01 18,07 . 14,50 __ 10.22. __ 17.47 e
1BU,u8,8) B.k4 17.46 13.30 9.61 1627 ‘Bek2 Ty 13.90 9.62 16.87
{BU,O6Lsl) ih4.40 23.48 19, 34 i5.61 22.29 14,41 23.50 19.94 195.61 22 .89
§BU, 64,59 12.60 21.67 17.53 13.80 20.49 12.60 21.69 18.13 13.80 21.08
___{BUybY,60 dl.h0  20.47 $6.32  12.60 . 19.28 11.40 20.49  16.92 12,60  19.88 _ . -
{BU,6L,T) 10.80 19.87 15.72 12.01 18.68 10.80 19.88 16.32 12.00 19.28
_4BU,64,8) 9,60  18.66  A4.51  10.80  17.47 S 9.61  18.68  15.11 10.81 18.07.

161



VFL INSTRUCTION o6QEM) FORWARDING DIRECY ADDRESSING =~ OFFSET 0  INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL I-80X INTERNL  INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
_ OPERAND WB XOVR OPERAND OPERAND wWB XOVR OPERAND WB XOVR__OPERAND QPERAND WB XQVR _
(BuU,8, 1) 1.20 8.40 .20 8.40 11.41 71.20 8,40 1.20 8,40 11,40 -
18U.8,2) 4.80 6.00 4. 80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
18U,8,3) 4,21 .41 4. 20 5.40 B.42 482 Hek2 4,22 Y,u40 8.43 S
(BU,8el) he2l 4.82 3.61 4.81 7.83 4.82 4.82 h,22 .82 7.83
{BU,8,5) b.21 4.82 3. 61 4.81 7,83 4.82 4,82 Ue22 4,82 1.83 S
{BUsBeb) ka2l h.82 3.61 4.81 7.83 4.82 4,82 .22 4.82 7.83
{8U,B8,7) 4.21 4,82 3.61 L4.81 1.83 4.82 4.82 4.22 4.82 7.83
(BU.8+8) he21l he82 3.01 4,22 7.23 4.82 4.82 4,22 4.82 7.83.
. 4BU, 1641} 12.01 13.20 12.01 13.20 16,20 12,01 13.20 12.01 13.20 16.20 ———
1BU, 16,2} 1.20 8.40 1.20 8.40 1.4l 1.20 8.40 7.20 8.40 11,40
.. 4BU, 1643} 6.00 7.20 6000 1.20 10,21 6,00 7,20 6.00 1.20 10,22 —_
1BU 160 4) 4.80 6.01 4.80 6.00 9.02 4.82 6.0¢ 4.80 6.00 9.03
1BU,16,95) 4.80 6.00 4. 80 6.00 9.02 4,82 6.01 4,80 6.00 2.03
(BU. 16,061 .21 Se41 h.20 5.40 B.42 4,82 5.42 be22 9.40 B.43
ABUs 1647) — 4,21 .40 . 4,20  5.40  B.42 . 4,82 S.42 __4.22 5,40 8.43 _
(BU, 16,8) ho.21 4,82 3.61 4.81 1.83 h.82 4.82 4e22 b,.82 7.83
- -4BUs32,1) 12.01 13,20 12.01 13,20 16,20 12.0) 13.20 12.01 13,20 16,20 .
18U,32,2) 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12,01 13.20 16.20
(BU, 32, 3) 9.00 10020 9.00 10.20 13.20 9.00 10.20 9.00 10,20 13.20
(BUL 32440 1.20 8.40 7.20 8.%0 1.4l 7.20 8.u40 7.20 8.40 .40
4BU»32,5) 6,60  7.80_ 6,60 7-80 . 10.80 0060 7.80 . 6.60 = 7.80 _10.8%
(BU+32,6) ¢.00 7.20 6.00 7.20 10.21 6.00 7.20 6.00 7.20 10.22
(BU,32,7Y _ 540 6.60 5,40 6.60  _9.6! ~ 8.0 6,60 5,40  6.60 262 -
{BU, 32,89 4.80 6.00 k.80 6-,00 9.02 4.82 6.01 4.80 6.00 9.03
{BU,u8,3) 12.01 13.20 12.04 13.20 16.20 12,01 £3.20 12.01 13.20 16.20
(BU, 4B, L) 9.60 10.80 9.60 10.80 13.80 9.460 10.80 9.60 10.80 13.80
__ 1BUL48,5) 8.40 _9.60 8,40 _  9.60 12.60 8.40 9,60 = 8.40 9.60 12.60
{BUyuBe6) 71.20 8.40 7.20 8540 (RPN 7.20 8.40 7.20 8.40 1140
1BUu8,7) 660 7.80 : 660 1-80 ~  10.80 660  7.80 6,60  7.80  10.8% _
18U, 48,8} 6.00 71.20 6.00 7.20 10.2] 6.00 7.20 6.00 7.20 - 10.22
{BU,b6U ) 12.01 13.20 12,01 13.20 16,20 12.01 13.20 12.01 13.20 16.20
(BU. 6U,H) 10.20 11.40 10.20 t1.40 i4.40 10.20 1.4 10.20 .40 440
(BU, 64,610 9.00 10.20 9.00  10.20 13.20 .9.00 10,20 . 9.00 10.20 13,20 U
§BU46U,T) 8.40 9.60 8, 40 9.60 12.60 8.40 92.60 8.40 9.60 12.60
_41BU,64,8) 7.20 8.40 7.20  B.40 ll.4y 1.20 8.40 7220 . 8.40 1140




TIMING TEST
C271004.0 271004.44 00 270777.01 02 271004.22 00 271004.00 80
€271006.0 271003.01 20 273107.10 00 .
CO0T211.0 T777777.60 00 000000.00 00
€007110,4 __000000.03 70
€006060.0 000000.30 00
.£007150.4 007130.40 00 - - —
C0o071iu0.4% 007001.04 00
.Louz . 000000.¢7 0D e -
C0I1225.0 0u0100.20 10 0u035u.12 07
C007126.4 007130.50 00
C007145.4 000010.30 80
€007147.0 000040.16 70 . - B
C007150.0 000040.12 FO
..£0072)7.4 000020.00 00 - §
€007215.0 001750.00 00
€007106.4__056000.30 FQ -
C007211.0 777777.60 80
_€007215.0 . 000144.00 00
€007217.4 000240.00 00
_L£0006LL.  002004.01 10 S
POO7117.0 144000.37 OU 011227.33 42
P007106.0 _144000.37 04 011227.33 42
POOTHIN.4  D11225.00 80 007205.02 AQ 000001.37 00
_POQT172.4 006040.37 01 000002.37 30
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L ... . IMMEDIATE A

DORESS ING QFFSET 0 INSTRUCIION AT FULL WORD ADDRESS

| 164

NG INDEXING

INDEXING

IMMED. EXTERNL I-BOX INTERNL  INTERNL IMMED. EXTERNL 1-80X INTERNL  INTERNL
e OPERAND wB XQOVR OPERAND _OPERAND WB XOVR =~ OQOPERAND WB XOVR _OPERAND QPERAND _WB XOQOVR - _
(BU, 1,8) 4420 4,20
{BU,8,8) 4.36 4.36
n (BUy 16,8} .96 4.96
(BU,32,8) be lb b6.16
(BU, 48,8} 1.36 .36 - — —
(BUebU,8B) 8.56 8.56
(Belygl) 4.20 4.20
(BeBo 1) L.96 4.96
{Byl16s91) 5.56 e 5.56 I i - S
{Be32, 1) 6.76 6.76
. iBsuBy 1) 1.96 196 - _
{Bebl, i) 9. 16 9.4
(DUglighl) 447 L LY, — e
(DU Bek) 9.09 5.09
1DU, 1654) 6,30 ... 630 o o —
(DU, 32,4) 8.70 8,70
(DU u8yk). At 10 110 I e
{DU, b4, 4) 13.50 13.50
(Doligh) 4.20 4.20 e
{DeBoU) 5.07 5.07
PR T-FLY B _6.30 . 6.30 I S _
‘00320“’ 8070 80’0
‘Dl“a]“‘ _ I!-IO li.lO — P —_— —— -
(DebUoY) 13.50 13,50
INVERT SIGN OF INSTRUCTION
(BUy 1,8) .20 ko200
1BU,8,8) 4.36 _ _ 4.36 e
{BUy 16,8) ho96 4.96
{BU,32,8) 6.16 b. 16 - e
{BUs4B,8B) 1.36 1.36
_(BU, 64,80 _  8.56 - 8.586 S -
(Boelel) 4,20 4,20
(BeBo ) 4.96 e _H.96 S I N
(Bylbsl) 5.56 996
{Byg32,1) 676 6.76 n
(Bou84 ) . 1e96 1.96
§BebUel)  _ 9.17 e Ml _
(DU hol) bek? ’ b7
IDU,8,4Y 5.0 2609
‘DU' lbl"’ 6.30 6.30
(DU, 32,4) 8.70 8.70 - -
(DU8B, ) 1. 10 11.10
DU 6HgN) 13.50 _ 13.50 e
1D, 4o k) 4.20 k20
. ADyBe) _5.07 e 5.07 — ; e
04 1644) 6430 6.30
4Dy 52,40 8.70 8.10 . R
LU utely) fl.10 1110
. tDgbuy ) 13.50 . . V3.8Q0 -



_IMMEDIATE ADDRESSING

_VFL INSTRUCTION +MGI . OFFSET Q0 INSTRUCTION AT fFULL wCRDD ADDRESS
NO INDEXING INDEXING
IMMED. EXTERNL 1-80X INTERNL INTERNL IMMED. EXTERNL 1-80X INTERNL  INTERNL
I . _.._ OPERAND _wWB XOVR _OPERAND OQOPERAND WB XOVR OPERAND WB XOVR.  OQPERAND GPERAND _WB XQVR
(BU, 1,48) 420 4,20
{BU,8,8) 4,36 4.36
{BU, 16,8) _He96 . _ 4.96
(BU,32,8) 6. 16 6.16
{BU,48,8) 1e36 - 7.36
{BU.64,8) 8.56 8.56
(Bylyl) 4,20 4.20 N
(By8y 1) 4.96 4.96
1By l6e1) 8.5 o ~ S.56. _
{Be32,1) t.76 6.76
(ByuB,!) 1.96 . . 96 ... _ _
(Byblyl) 9.17 9.17
(DUplyk) o7 "'y e
(DU+By4) 5.09 5.09
_ADUyibely 630 _ __6.30 . -
1DU,32,4) 8.70 8.70
{DUs 484k} CWbedo - A1a10 B} :
(DU, b6Lou) 13.50 13.50
(Dolgl) 4.20 4,20 - B
(DyBols) 5.07 5.07
(Dy1604) _._6.30 . e - . 6.30 _ .
(Dy32,4) 8.70 8.70
. (DebByl) A0 e 1100 -
(Dy6Uok) 13.50 13.50
INVERT SIGN OF INSYRUCTION
(BU,s 1,+8) 4.20 4.20
. 4BU.B,8) . be8BO . 4.80
(BU, 16,80 Se40 5.40
(BUy32,8) 660 6.60 _ -
(BU,48,8) 1.80 7.80
.. ABU6U,8) . 9.00 N - 9.00 .
(Byly 1) 4,20 4420
. UB.By 1) 540 C5.40
(Belbol) 6.00 6.00
1B,32,1) 7.20 L 7.20 .
(Byt8y 1) 8.40 B8.40
S X FY-L YN 9260 _ R 9.60
IDUs o). 4.80 4 .80
__ADUs Byl 5.40 5.40
(DU, 16,4) 6.60 6.60
(DU,32,4) 9.00 9.00 B ~
{DU,4Be k) T 11,40
_.._ 40U, 6u,u)  13.80 13.80
{Dytels) 4420 4.20
e ADoBol) 9.40 . 9.40
(Dy L6oY) 6.60 6.60
(Dy32,4) 9.00 9.00 o o
(Cel8,4) 1.4 11.40
. IDebl, ) 13.80 13.80



168

VEL INSTRUCTION L}

e 1MMEDIATE ADDRESSING ___ OFFSEYT O  INSTRUCTION AT FULL WORD ADDRESS. ..

NO INDEXING INDEXING
IMMED. EXTERNL 1-B0X INTERNL INVERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR
 (BU41,8) 4420 4.20
{BU+84+8) 4.20 4,20
- {BU,y 16,8} 4.80 _ 4.80 —
{BU,32,8) 6.00 6.00
(BU,48,8) 1.20 120 —
{BUobU.B) 8.40 B8.40
(Bglgl) 420 o 4420
1Be8,y 1) 4.80 4.80
1By lb, 1) 540 . S.40
(Be32,1) 6460 6.60
(BolB,y 1) 7.80 e 1.80 _ S
{Bebl, i) 9.00 9.00
(DUglgy? 4420 4,20
{DU,8By4) 4.80 4 .80
_4DU. 16,4)  6.00 B 6.00 - S
{DU,32,4) 8.40 B.40
_._4DU,48B,0) . 10.80 . S - 10.80 . S
(DU, 6L, 4) 13.20 . 13.20
(Doligl) 4,20 _ 4,20 -
(Dy8Bol) 4.80 4.80
. ADglbeld _6.00 _ e .. 6.00 S i - R
(De32,44) 8.40 8.40 ’
___(Deb8Bel) 10,80 e 10.80 L .
{Debl,sl) 13.20 13,20
INVERT SIGN OF INSTRUCTION
{BU. 1,8} 4.20 4.20
_ - 1BU,8,8)  4.20 . . 4,20
(BUy16,+8) 4.80 4%.80
18U,32,8) 6.00 R 6,00
{BU,u8,8) 1.20 7.20
1BU,6U,BY B.L40 __ 8.40 . _
(Bely ) 4,20 4,20
.. 1B,8e1)  __w.80 - 4.80 S ~ . _
{Belb6,1) S.40 5.40
(Bp32,11) 6.60 b.60 .
(BylB, 1) 71.80 7.80
_ABebU, 1) 9.00 . - o 9.00 - _
{DUsliol) 4,20 4420
DU Bo4) . 4,80 — - . h4.80 _ I S
(DUy tbsl} 6.00 6.00
(DU, 32,4) 8.40 8.40
{DU,uBy4D 10.80 10.80
. {DUgblyh)  13.20 - - _ o v3.20 .
{Doeliogl4) 4.20 4420
(De84h4) 4.80 e 4.80 . —— I
(Dylboakd 6.00 6.00
(Dy32,49 8.40 8.u40
{DetiBol} 10.80 10.80
1D bl,l) 13.20 13.20




VFL INSTRUCTION LWFI ' . IMMEDIATE ADDRESSING OFFSEI 0 INSTRUCTION AT FULL WORD ADDRESS

NQO INDEXING INDEXING
IMMED. EXTERNL I-B0X INTERNL  INTERNL IMMED. EXTERNL 1-80X INTERNL INTERNL
OPERAND wB XOVR QPERAND OPERAND WwB XQVR OPERAND WB XOVR QOPERAND QPERAND. WB XOVR
(BU,1,8) h4e20 [ 420 e
{BU,»8,8) 4.20 4.20
{BU, 16,8) 4,80 4.80
{BU, 32,8) 6.00 6.00
{BU.48,8) 120 . 1,20
{BU,64,8) 8.40 8.40
e ABs a1} 4,20 e 4,20 R, —
(B8,8,1) 4.80 4.80
S {Belbaf). S.40 . SO ) . 5440
(By3241) 6.60 6.60
o ABau8. 1) 1.80 . - . . : . 780 .
(Bebl, ) 9.00 9.00
DUl h) 4,20 4.20 -
{DU.8,4) 4.80 4 .80
. ADUs 1O l) 6.00 L ) I 0.00.
10U,32,4) 8.40 8.40
DU 4B, 4) 10.80 e e 10.80 - -
(DU, b, 4) 13.20 13.20
10al4eY) 4.20 4,20
1Ds8,4) 4.80 4.80
. iDs 16l ; 6.00 S . 600 e
t0y324413 8.40 8.40
. {De4Bol) 10.80 R R . . 10.80
(Dobl U} 13.20 13.20
INVERY SIGN OF INSTRUCTION
(BU, {,8) k.20 4.20
C 4BU.B.8) o 4.20 . o S o ko220
{BU, 16,8) 4.80 4.860
(BU, 32,8) 6.00 6,00 .
(BU,48,8) 1.20 7.20
L 4BU,6L,8) 8.40 SO . 8.0 I B
(Bels i 4.20 4,20
o 4BeBg Y .. h.80 . B, I . k.80 _
(Bylbe ) S.40 5.40
(832,1) 6.60 6.60
(B,48,1) 1.80 7.80
.. tBabl,t) . . 9.00 e 9400 . - i
(DU bk} 4.20 4.20 '
.. dDU4844) ... u.80 . — . ... 4.80
{DUy 1694} 6.00 6.00
{DU¢32,4) 8.0 B . 8.40
(DU, L8,4) 10.80 10.80
. ADU, 64 k) 13.20 e o o 43020 o - I _
(Dolio k) 4,20 4.20
. ..10,8,4) ... .4.80 e he80 - _
Dy lbek) 6.00 6.00
(Dy32,u)  8.w0 8.140
(Del8ok) 10.80 10.80
SR Y Y- YL S 13.20 e 43020 e . S
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VFL INSTRUCTION LFT{ . IMMEDIATE ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORU ADDKLSS

NO INDEXING INDEXING
IMMED., EXTERNL 1-80Xx INTERNL INTERNL IMMED. EXTERNL I-80Xx INTERNL INTERNL
B OPERAND WB XOVR OPERAND OPERAND WB XOVR QPERAND wB XOVR _QPERAND OPERAND WB XQVR
(BU, 1,8)  13.20 o e 13.20 J
(BU,8,8) 13.20 13.20
ABU, 1648) oo43.20 . . ; I . 13,20 B B -
(BU, 32,8) 13.20 13.20
-4BU.48,8) 13.20 . e 13.20 _ S
{BUs6L,8) #Q o LR RS
(Belpl) .. 13.20 O JE 13.20 _ B
(BeBo 1) 13.20 13.20
e 4Be kO 1) ~13.20 . . e e 430200
(Be32,1) 13.20 13.20
4B 48,10 13.20 S SRR 1 1Y ¢ - e -
(BoOl, 1) #0 le 0 te
{DUgbol) L 19.81 [ S . 19.481 — e N,
(DU¢Bok) 19.81 19.81
40U, 16,41 19.8) . . B I C. 19.81 . _
(0U,32,4) 19.81 19.81
{DU,48,4) 19.81 . e - . 9.8Y - e _
{DUy6lek) 24.61 24.61
(Dolght) = 19.80 R . 19.81 S U
{Dy8yl) 19.481 19.81
Do lbol) 19.81 . . ] 9.8V : _
{D,32,U4) 19.81 19.81
~ADs4Bek) 19.81 L . . o 19.81 _ .
(Deblioky) 2h.61 24 .61
INVERT SIGN OF INSTRUCTION
(BU, 1.8} 13.20 13.20
. 1BU,.8,8) | 13.20 . o o ¥320 ) _
{BU, 16,48} 13.20 13.20
‘BU. 32|B’ - ‘3420 B " R e '3'29 e e 1 e R UV
{BU,48,8} 13.20 13.20
ABUy 6L, 8) 401+ ) o «Qiw _ _
(Belo ) 13.20 13.20
{Be8y 1) 13.20 ) 13.20 . _ ,
(Bylbo ) 13.20 13.20
(Be32,1) 13,20 o e 13,20 _ S
(BeliB, 1) 13.20 13.20
LTY-LTRY CaQle . . #00=s
§DUsbak) 19.81¢ 19.81
ADU,By4) 19.81 . 19.81
{DUo 1 6ok} 19.81 19.81
~—4DU, 32,43 19.8] e 19,81 - ;
(DU 484141 19.81 19.81
. 4DBUsb4 ) 2u.01 ! I 24,60 _
(Dol k) 19.481 19.814
L. ADs8el) 1v.81 L 19.81 S
(O PRITLY f9.81 19.81
oo AD 3244y d9.md I .19.81 S
(Dol 4) 19.81 i9.81
e ADeOU Y 26000 . . B o 24,00 JR



VFL INSTRUCTION LTRSI IMMEDIATE ADDRESSING OFESET 0 INSTRUCTION A) FULL wORD ALUIL S

NC INDEXING INDEXTING
IMMED. t XTERNL 1-80X INTERNL INTERNL IMMED. FXTERNL [-BOX INTERNL INTERNL
OPERAND  wWB XOVR  OPERAND OPERAND WB XOVR OPERAND  WB XOVR  QPERANL  OPLRAND W8 X{VR
(BU, 1,8) 13.20 ) ) 13.20
(BU,8,8) 13.20 13.20
{BUs 164 8) 13.20 13.20
(BU,32,.8) 12,20 15.20
(BU,uB,8) 13.20 i 13.20
(BU,64,8) LI RES - w(
ABedy 1y 13,20 R . L 13.20
(ByBy 1) 13.20 13.20
(Bylbyl) 13.20 13,20
(Be32,1) 13.20 13.20
(BelBy ) 13.20 13,20
(BebU,yl) #Q lw #Q 1%
DUy . 19.81 B : 19.81
(DU,8,4) 19.81 19.81
(DU, 164 1) 19.81 19.81
(DU, 32,4) 19.81 19.81
(DU 48, 14) 19.81 19.81
(DU, 6L, L) 24,61 28,61
ADalpl) 0 19.81 R 19.81
{De8Bol4) 19.81 19.81
(Dyl6yls) 19.81 19.81
(Dy 32,4 19.81 19.81
(DyuBel) 19.81 19.81
(D,6444) 24461 24 .61
INVERT SIGN OF INSTRUCTION

(BUus 1,81 13.20 13.20
(BU,8,8) 13.20 15.20
(BU,y 16,8} 13.20 . 13.20

BU,32,8)  13.20 ~ I L o 13.20 -
{BU,L48,8) 13.20 13.20
{BU,6L,3) CRES #0 la
(By 1, 1) 13.20 13.20
(BeB,e 1) 13.20 13.20
(Bylboe 1) 13.20 13.20
(By32.1) 13,20 . . . 13.20
(Byrld, 1) 13.20 15.20
{Bs6L,1) ERE #0 1a
(DUl o) 19.81 19.81
(DU.8yl4) 19.81 19.81
(DU, 16,4) 19.81 19.81
(DUs32,4) 19.81 19.81
1DULBe410 19.81 19.81
(DU,bU ) 2u.01 24,61
(Doliolt) 19.81 19.81
{0,8,4) 19.81 19.81
{0,1644) 19.81 19.81
_1Dy32,4) 19.81 o 19.8)
{DyuBol) 19.81 19.81
(Doblyu) 24.61 24 .61
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1'70

VEL INSTRUCTION KI IMMEDIATE ADDRE SSING OEHeSE1T Y INSTRUCTION AT HULL WORD ADDRE S
NO INDEXING : INDLX NG
IMMED. EXTERNL I-80X INTERNL INTERNL IMMLED. EXTERNL [-80X INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND  WB XOVR  OPERAND  OPERAND  WB XOVR
LBUg Y8 3,60 $.92
{BU.,B.8) J.61 .92
(BUs 16,8) 3.6l e 5.92
{BU432,8) J.01 3.92
{BU,U8,8) 4.80 e 4 .80
(BUesbU,8) 6.00 6.00
o ABy 1,1 3.61 5.92
(8,8, 1) 4.20 k420
(Bylby)) .61 - 3.92
(Be32,1) 4,20 4.20
(Bek8y 1) $.40 L 5.40
(Beblol) 6.60 6.60
(BUslboY) 3.01 $.92
(DU, Byl) 3.61 3.92
({DUy Lol 3.61 3.92
(DU, 32,4) .20 4.20
(DU 4B, 4) 6.60 6.60
(DUy bU, ) 9.00 9.00
— (Dylioti) Jde00 S 3.92
(De8yl4) 4.20 420
(Dylbe ) L.20 bha20
{De32,4) 4,20 L.20
(D 48,4) 6.60 6.60
{DebUl) 9.00 9.00
INVERT SIGN OF INSTRUCTION
(BU, 1,8) .61 3.92
(BU,8,8) 3.61 3.92
{BU, 16,8} 3. 6) 3.92
. tBU,32,8) J3.61 OSSP 3.92 - S
{BU,u8,8) J.61 3.92
(BU,64,8) 3.61 3.92
By 1,y 1) 3.6} 3.92
{Bey8By 1) 4.20 .20
(Bylbyl) 4.20 4.20
By 32,1) . 4.20 4,20 -
(Boau8,1) 4.20 4.20
{Beblel) 4.20 u.20
(DU, byl 3.61 3.92
(DULB,u) 3.6l 3.92
{BU, L6, 410 3.6 3.92
_.4BU432,4) J.ol - . $.92 B
(DUyLBel) 3.6l 3.92
(DU b4,4) J.061 J.92
(Dylieh) k.20 L4.20
{DeBel) 4.20 4,20
Do 1601 4420 4,20
. ADe32,4) . M.20 e , A k.20 R I
{DsLBou) 4420 L.20
(Debloel) 4.20 4,20



VEL INSTRUCTION KRI

. tBUy1,8)

(BUsBs8)
{BU, 16,8)
tBU,32,8)
(BU48,8)
{BUsbL,8)

By )

{Be8, 1)
NLTRITRE]
{Be32,1}
4BsluB, 1)
(Bobl,l)
(DU,yBel)
10U 100 4)
(DU¢32,4)
DU 48 Y)
tOU. 6L, 4)
_ADal4al)
(DeByl)
LIVPRY.PLY)
(Do 32:4)
(DaliBol)
(D64, 4)

(BU, 1,8)
(BU,8,8)
1BU, 16,8}
(BU,32,8)

_1DU b))

{BU,u8B,8)
{BU,64,8)
{Be1,1)
{Be8s 1)
(Bylbel)
{B,48,1)
1Byoblyl)
IDUsU )
ADULB4l)
(DU 16, 4)
... 4DU,s32,4)
(DU L4BY)
DU, 6L k)
(Do)
4D+ 8ek)
{Dyib 4
(0, 37,049
{0slByl)
(Dy bl 41

1By32,1)

IMMED.
OPERAND

OO 5 i i O E A E N O G

t

" e & 2 08 s e
NO oI O FNONOOSET OO OO

c o
CROCa i CC O e Cim OC wr o oo

o % 0 " s s e @

* 0

& p
N
N
O e

4,20
4.20
6.60
9.00

J.61
3.0l
3.61

.01

.61
.61
3.01
4.20
4.20

4,20

4.20
Wa20
J.61
3.610
.61

.61

LY
1.61
4.20
4.20
4.20

NG INDEXING

EXTERNL
WB XOVR

TINVERT SIGN OF INSTRUCTION

1-BOX
OPERAND

IMMEDIATE ADDRESSENG

INTERNL
OPERAND

INTERNL
WB XOVR

IMMED.
OPERAND

3.92
3.92
3.92
.92
4,80
6400
3.92
b.20
3.92
.20
5,40
6.60
3.92
3.92
3,92
4.20
6. 60
9.00
3.92
4,20
h.20
§.20
°~<>0
9.00

3.92
5.92
3.92
3.92.
3.92
J.92
3.92
.20
4.20

o bB.20

420
4,20
3.92
3.92
3.92

OFESET

EXTERNL
wWHB XOVR

3.92 .

3.92
3.92
420
4.20
4.20
k.20

4.20

4.20

V] INSTRULTTON Ay
INDEXING
I-180X INTERNL INTERNL

OPERAND

UPERAND  wB XQVR

FULL WORD ADDRESS
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VFL INSTRUCTION KEI ITMMEDIATE ADODRESSING OFFSET  Q INSTRUCTION AT FULL WORD ADDKRE S
NO INDEXING INDEXING
IMMED. EXTERNL 1I-BOX INTERNL  INT ZRNL IMMED. EXTERNL I-BOX INTERNL INTVERNL
OPERANDU WB XOVR OPERAND OQOPERAND WB XOVR OPERAND WB XOVR OQPERAND OPERAND WB XQVR

(Bu,1,8)  3.61 e L 3.92 - e
(BU,8,8) 3.61 ’ 3.92
(BU, 1648) 1.61 3.92
(BU,32,8) J.61 3.92
(BU,48,8) 4.80 . 4.80
(BU,bL,8) ¢.00 6.00
{(8,8,1) 4.20 : 4.20
(Bylb6e1) 3.6l o 192
(By32¢1) 4.20 <20
(Bal484 1) 9.40 . ) . 9.40
(BeblU,) 6.60 6.60
(DU, 8,y4) 3.61 3.92
(0Ug 1644) 3. 01 S 3.92
(DUy 32,4) 4.20 4,20
(DU 4B, 40 6.060 . . 0.00
(DU, 6L, U4} 9.00 ©9.00

. {Dyls k) e 3.061 — — e 3a92 — < -
{08,441 4.20 4.20
10,1644 4,20 .20
(D9 3244} 4.20 4,20
1D, 4B,4) 6.60 : . 6.60
(Dol l) 9.00 9.00

INVERT SIGN OF INSTRUCTION

(BU, 1,80 3.61 3.92
(BU,8,8) 3.0} 3.92
(BU, 16,8) 3.61 3.92

L 4BUp32,8) d.6) B . 2
{BU,u48,8) 3.61 3.92
{BU,64,8) 3.061 3.92
(Bylys) 3.61 3.92
{Be8,1) 4,20 4.20
{Bylo, 1) 4.20 4.20

ABg3240) L Me20 w20 ; o
(BykB,y1) 420 4.20
(Bobligl) 4,20 4.20
(DUl ) 3.6 3.92
(DU 844) 3.6 3.92
(DU, 16, 14) 3.61 3.92
{DU 48,41 J.60 3.92
{DUy6L,L) .61 ) 3.92
(Dylbal) 4.20 4.20
(DyBo ) 4.20 . 4.20
(Dy1O,4) 4,20 4.20

4D 32,40 .20 R e .. WL 20
(DotBol} 4.20 4.20

(06U ,4) 4.20 4,20



_VEL INSTRUCTION KF] IMMEDIATE ADDRESSING = _QFFSET 0  _ INSTRUCTION AT FULL WORD _ADDRESS . _____
NGO INDEXING INDEXING
IMMED. EXTERNL 1-BOX INTERNL  INTERNL IMMED. EXTERNL 1-B0X INTERNL INTERNL
OPERAND WB XOVR QPERAND OPERAND WB XOVR OPERAND WB XOVR OQPERAND OPERAND WB XOVR
(BU,1,8) 3.61 . 3.92
(BU,8,8) 3.61 3.92
(BU,16,8) .01 - 3.92 e
(BU¢32,8) 3.61 3.92
{BU.48,8) 4,80 _ . 4 .80 J— '
{BU,64,8) 6.00 .- 6.00
1 . 3.92
(BeBe 1) 3.61 3.92
(Bel6el) .61 3292 . e
8,32, 1) he20 4,20
1B8o48,1) 9,40 S.40 I ,,,,
(Beblol) 6460 6.60
(DUsbol) 3,61 3.92
{DUs 8B4k} 3.61 3.92
10U, 1644) 3.61 3.92 .
(DUy3244) 4,20 4,20
(DU, 48.4) 6.60 6.60 . R e e
(DU 6L L) 9.00 9.00
{Delyol4) 3.6l - 3.92
(DyBo4) 3.6 3.92
{De)b,sl) 4,20 R . We20 I -
(De32,4) 4,20 4,20
(0,48,4) 660 , e .be60 e N
(Deblok) 9.00 9.00 .
INVERT SIGN OF INSTRUCTION
(BU,y 1,8) 3.6l 3.92
_1BU.8,.8) Jebl 3.2 - S [
{BU,16,8) 3.61 3.92
{8U,32,8) .01 3.92
tBU,48,8) 3.61 3.92
. (BUsb4,8) 3.61 . o 3.92 . . S AR
(Bylol) 3.61 3.92 i
(ByBy 1) 3,61 . e 3.92 . e SRR
(B"b", ‘4.20 “020 .
(By32,1) 4.20 4.20
{BolB, 1) 4,20 4,20
. 1Bgeb6ly ) .. k.20 - b L20 — e
(DU 4ok} 3.61 3.92
(DU.8,k4} IS 1Y X B e e 30 e e
(DU, 1644) 3. 61 3.92 ‘
(DU 3244) 3.61 3.92
(DU,uB,y4) 3.60 3.92
(DU blol) 3.6 e 3092 e
(Dol ) 3.61 3.92
(Ds8Bel) 3.6V B 3.92 i S -
(Dylbols) 4.20 4.20
(De32,4) 4420 4,20
(Doel8o ) 4,20 4.20
___iDybUyM). k.20 . e . We20 I - S e
173




e e ; e 174

_VFL INSTRUCTION KFRI e IMMEDIATE ADDRESSING QFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
IMMED. EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL 1-8B0X INTERNL INTERNL
OPERAND _WB XQVR _OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OQPERAND WB XOVR
1BUy 1481 3.61 o 3.92 P
(BU»8+8) 3.61 3.92
(BUy 16,48) 3.061 . e R ) 3.92 . . e
{BU,32,8) 3.61 3.92
(BU,48,8) We80 ... he.80 . . . S
(BU,64,8) 6.00 - 6.00
(Bylyeld 3.61 R 3.92
(ByBo 1) 3.61 3.92
{Byl6,sl) 3.6 - 392 Ny -
(Be32, 1) 4,20 L4.20
(Be48,1) . 9eMO . ..5e80 U
(Bobl, ) 6+60 6.60
{DUphol) 3.61 3.92
1DU,8,4) 3.61 3.92
(DU, 16443 C3.61 . B ~ . o _.3.92 . L e
(DU,32,4) 4,20 4,20
(DU, 48,4) 6«60 . B 6.60 o U
(DU, 6Ly 4) 9.00 9.00
{1Deligly) 3.061 . 3.92 .
(D844} 3.61 3.92
U ¥ 3 -Y'L 3 B 4.20 I 4,20 . . o S
(De3244) 4,20 4.20
e . 4D 4By} _6.60 o o . _6.60 _
(D,64,4) 9.00 9.00
INVERT SIGN OF INSTRUCTION
(BU,1,8) 3.61 3.92
.. 1BU,8,8) . 3.0} 3.92
(BU, 16,8) 3.61 3.92
{BU,32,8) J.061 3.92 —
. {BU,u48,8) 3.61 3.92
... 1BU,6U,.8) 3.01 3.92
ABels 1) 3.061 3.92
. iBeBs I} S 3.6 3.92
(Belb,y ) 4.20 4.20
(By32,1) k,20 _ 4,20 N
(B,u48,1) 4.20 4.20
ABybl, 1) _4.20 4.20 B}
(DU b, b)) 3.61 3.92
.. 4BU,8B,k) . 3.6l 3.92
(DU, L6, 1) 3.61 3.92
(DU, 32,4) 3.6V 3092 . - e
{DUL LB, 4) 3.61 3.92
ADU,64,4) 3.6l B 3.92
(Dol l) 3.6 3.92
. 1Ds8BeN) J.01 - 3.92
{Dyl6ol) 4.20 4.20
(D,32,4) 4.20 W20 R B i
1DetiBol) 4420 4,20
... Dbl 1) 4.20 i . 4.20



INSTRUCTION AT FULL WORD ADDRESS

CVMFL _INSTRUCTION.  KFED. . JR JMMEDJATE ADDRESSING OFESET 0
NO INDEXING INDEXING
IMMED. EXTERNL 1-80X INTERNL INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
- OPERAND _WB XOVR _OPERAND _OPERAND WB XQVR _ __OPERAND W8 XOVR OPERAND OPERAND _WB XQVR
(BU, 1,8} 3.061 3.92
(BU,8.8) 3.061 3.92
. 4BU,16,8) 3.6) - _3.92 . I - ,
(BU,32,8) 3.61 3.92
... 4BU,L48,8) _  _4.80 ~ 4,80
{BUy¢bY4,8) 6.00 6.00
(Bylgl) 3.61 3.92
‘3'8. ” 306' 3092
- PRY-TY § B L PY-3 I o 3.92. . R I
‘B'SZO" “-20 “020
4B Bl 9540 _ 940 _ - -
(Bobl,yl) 6460 6.60
(DUylgb) 3.61 3.92
{DU,844) 3.61 3.92
. 4DUys 16.4)  _3.6) 3.92 R
(DUs32,4) 4.20 .20
o ADU.48y4) 6.60 - 6060 —
(DU, bU, ) 9.00 9.00
(Dolyoly) 3. 61 3.92 I
(Dy844) 3.61 3.92
o iDel6,8) 4,20 U.20 - - e
(De3244) 4420 4.20
.. ADpuBel) 6660 o _.6.060 -
(0,6U4Y) 9.00 9.00
INVERT SIGN OF INSTRUCTION
(BU,1,8) 3.61 3.92
. 48U,8,8) .01 3.92 . .
18U, 16,8) 3.61 3.92
18Uy 32,8) 3. 61 3.92 -
(BU,48,8) 3.6l 3.32
_. ABUy 64,8} . 3.61 ~ o 3.92
‘Bol.” 306‘ 3.92
(BeBy 1) 3.61 e ~3.92 -
(Byl6,1) 4.20 4.20
(Byg32,1) 4,20 420 o
(ByuB,i) 4,20 b .20
... iBgblyl) 4.20 _ e _ . he20 S A
(DUs 4, 4) 3. ol 3.92
~ 10U 8e4) 3.61 _ .3.92 ~ o
(DU, 1642 .01 3.92
{DUy320U4) 3.61 3.92 ~
{DU, 4841 ) 3. 61 3.92
(DU, 6L k) .ol 3.92 o o
(Delbolid 3.61 3.92
{DeBels) 3.61 3.92 . - o
1D, 1644) 4.20 4.20
1D,3244) 4.20 4.20
(Do uB, k) 4.20 4.20
(Do bUIY) 4,20 4420 e

175




_VFL INSTRUCTION =]

IMMEDIATE ADDRESSING

176

OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS

"~ INDEXING

IMMED. IMMED. EXTERNL [-80X INTERNL  INTERNL
R, _OPERAND OPERAND OQPERAND OPERAND WB XOVR OPERAND (QPLRAND WB XOQVR _ .
(BU, 1,8) 10.80 10.80
{BU¢B,8) 10.80 10.80
. 1BU,16,8) 10,80 10.80 e
(BU, 32,8) 10.80 10.80
. iBU,48,8) . 10.80 10.80Q o - S
(BU,64,8) 11.40 t1.40
(Bylyl) 1{.40 11.41%
{BeBo 1) 11.40 11.40
8B 16 1) 11.40 SWlewo R
(Bo32,1) 1.4 11.40
. ABalBel) 11.40 1.4 _ e R
(Bybl,y 12.01 12.00
INVERT SIGN OF INSTRUCTION
(BUs1,8) 10.80 10.80
.. ABU,B,y8) 10.80 10.80 I
{BU.16,8) 10.80 10.80
{BU,32,8) 10.80 10.80
(BU,48,8) 10.80 10.80
(BUy 6L, 8) 1i.40 11.40 S R _
(Byle ) 11.40 1i.40
{BeBy 1) . 11.40 11.40 - _
(Bylbel) 11.40 11.40
(By32,1) Ti.ul 11.40
(BB, i) t1.40 11,40
L {BsblU,l) 12.00 12.01




VFL INSTRUCTION. /1.

IMMEDIATE ADDRESSING

IMMED.

NO INDEXING

EXTERNL 1-80X INTERNL INTERNL IMMEU.

_OPERAND WwB XOVR OQPERAND OPERAND WB XOQOVR OPERAND
_ 1BU,1,8) @2y el he
{(BU,8,8) 20.41 20.41
(BUe 1628} . 21.00 2101
(BU,32,8) 22.21 22.21
(BU,4B.8) 2341 235.41
tBU,64,8) 24.061 24.61
.. (Belsel) @dha - e B2H0
(Bel,y 1) 21.01 21.01
(Bel6eld. 21.0) 21461
(By32, 1) 22.81 22.81
(ByelByl) 24,01 24,01
(Bebl,o V) 25.21 29021

INVERT SIGN OF INSTRUCTION

(BU,$,8) a2y a240
(BUeHeBY . 20.48 20.41
{BUs 1648) 21.01 21.01
{BU,32,8) 22.21 - R2e21
{BU,4B,8) 23.41 23.41
(BUs bk 8) 2us 61 24461
{Belal) a2l w2 e
(Belyl) 21.01 21.00
(Belboel) 21.61 21.61

. 1Be32,1) 22.81 o 22.81
(BoelBe 1) 24.01 24,01
(Bybliyl) 25.21 25.21

OFESET  Q INSTRUCTION AT HULL WORD ADDKESS
INDEXING

EXTERNL I-80X INTERNL  INTERNL

Wi XOVR  OPERAND  QPLRAND  WB XQVR

17



178

. VFL _INSTRUCTION =l¢ e — JMMEDIATE ADDRESSING . .. OFFSET Q0  [NSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
IMMED. EXTERNL 1-80X INTERNL  INTERNL IMMED. EXTERNL I-80x INTERNL  INTERNL
_ OPERAND WB XOVR OPERAND OPERAND _WB XOVR OPERAND _WB XOVR OPERAND OPERAND _WB XGQVR
(BUy 1,8) 13.80 13.80
{BU,8,8) 18.01 18.01
. 1BU,16,8) 18.61 18.61
(BU, 32,81 19.81 19.814
1BU,48,8) 21.61 21.61
{BUybY,8) 22.81 22.81
(Bylyl) 14.40 14,41
(Bs8,y1) 18.061 18.61
______ (By16,1) 19.21 19.21
(Be32.1) 20.41 20.41)
— (BoliBol) 22.21 . 22.21
(Beblo 1) 23.41 23.41
INVERT SIGN OF INSTRUCTION
({BUy 1.8} 13.80 13.80
—.-_.4BU,8,8)  18.0) e o..A8.00
(BU, 16,8} 18.61 18.61
1BU,32,8) 19.81 19.81
{8U,u48,8) 21.61 21.61
_.. . 4BU,64,8) 22.8% B N 22.81 S S N I
(Belye)) ly.u40 4.4
. 4B,8, 1) . 18.01 S - 18.60 R e -
(Belbo 1) 19.21 19.21
{By32,1) 20041 20.41
(ByliBy 1) 22.21 22.21
1Bl 1} 23.41 - 23.41 S R




.. VFL INSTRUCT

ION  LCVI

JMMEDIATE ADDRESSING

NO INDEXING

OFFSET O INSTRUCTIGON AT FULL WQRU

ADDRESS...

INDEXING

IMMED. EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL [-B0OX INTERNL INTERNL
OPERAND wWB XOVR OPERAND OPERAND WB XQVR OPERAND WB XOVR OPERAND CPERAND wB XQVR
18Uy 148) 6.00 6.00. . e
(BU,8,8) 11.40 11.40
{BUs 16,8) 17.40 1T ekt
{BU¢32,8) 28421 28.21
ABU4B,8) 39.01 39.02
(BU,64,8) 50eu2 90.42
{Belyl) Ba 20 - $.20 o
{BeBe1) 11.40 el
{Belbs)) 16.80 16.80
(BolB, 1) 39.01. 39.01
(Bobly ) 50.42 50.42
(DU b.4) 23.410 23.41 - _ -
[DU,Beld 24.61 2h.6])
DU 1644} 26.41 20,41
{DUy 320410 30.04 30.01
AU 4B 4) 33.01 . 33.01
(DU 640 l) 36.62 36.61
(D) 22.21 22021
(D,8,4) 23.41) 23.41
Dy lboli) 25.21 29.21
(Dy32,4) 28.21 28,214
(DykBol) 31.81 31.81
(DybUl4) 35.41 35.4 1
INVERTY SIGN OF INSTRUCTION
(BU,1,8) ¢.00 6.00
18U,8,8) 11.40 11.40
(BU, 1648) Plekt) br.u
tBU, 32,8) 28.21 28.21
{BU,48,8) 39.01 39.01
(BU,64,8) 2042 50 .42
IBylyl) 4,20 4,20
4By 84 1) Aleh0 - Ji.41
[(E:TRITRE 16.80 16,80
_ 1By32, 1) 28,21 28.21
(BykB,y 1) 39.01 39,01
o ABgblUy 1) . 50.42 50.42
(DUl ) 23.41 o 23.41
_ADU,By4) . 2k.61 i} 24,61
(DU 164 4) 26441 26,41
(DU, 32,41 30.01 30,01 —_
(DU L8y 4) 33.04 . 33.01
_.... DUebN,u) 36.6]1 - 36.60
iDebiols) 22+21 22.21
. ADgBeNY  23e4) o 23.41 A
(Delbol) 25.21 25,21
(Dg324k) 28.21 28.21
IDyuByk) 31.81 3i.81
s D bU ) 35.41 e 39.40

179
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VFL INSTRUCTION LTRCVI IMMEDIATE ADDRESSING. OFFSET 0 . INSTRUCTION AT FULL WORD ADDRESS .. . .. _
NO INDEXING INDEXING
IMMED. EXTERNL 1-B0X INTERNL INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
OPERAND wWB XQVR OPERAND QPERAND _WB XOVR OPERAND WB XOVR _OPERAND QPERAND __wB XOVR —
(BUy 148} o 1e.22 o . .22
{BU,8,8) 1.4 11.40
ABU, 16,8) 1620 o 16020 . e S
{BU,32,8) 25.81 25.81
(BULLB,8)  _39.62 e . - o . 39.62 N U i
(BU, 64,8} 51.02 51402
(Bylyl) 662 o 6.63
{Be8, 1) IREYR J1.40
(Belb, 1) 0 16.20 ) R . . 206020 i - — —
(Bey32,1) 25.81 25.81
. iBgu8, 1) . 39.62 i L 39.60 .
{Beblo ) 51.02 51.02
f0Ul, ) 30.61 30.61
{0Ue8,y4) 30.61 30.61
(DU, 1644 o 30.60 ... 30.061 B - I [
(DU, 32,410 30.61 30.61
(DU,48,4) 30.061 . o o e 30461 I I S S I
(DU GlU L) 35.42 35.41
(Dyl,u4) 30.61 30.61
(De8y ) 30.61 30.61
1Dp l6el) 30.010 L e R 30.61 e S N [
(Do 3244) 30.61 30.61
{Delly k) : 30.61 o o . . 30.61 - R - , e
{De bl ) 35.42 35.41
INVERT SIGN OF INSTRUCTION
(BU,y 1,8) 1.22 7.22
(BU,8,8) Jl.u0 . . R . 11.40 - I S - I
(BU, 16,81 16.20 16.20
(BU,32,8) 25.81 . 25.81
{BUsu8,8) 39.62 39.62
_4BU, 64,8} S o91.02 B e 90602 _ _ S
{Bsloe 1) 6e62 6.63
(By8e1) [RPY Y ; . R o .40 N - - S
(Belbe 1) 16.20 16.20
(Be32,11) 25.81 25.81
(Beh8,y 1) 39.61 39.62
(BeOUy ) 91.02 . o e 51.02 R S S
(DU, lol) 30.61 30.61
(DU,8y4) 30.61 . L e 30.061 e e
(DU, 164 14) 30.6) 30.61
‘DU! 32!“,77"»_“” 30.061 . 30.61
10U, 48,40 30.61 30.64
. DU bL ) 35.41 e o 35.41 _
{Dslioh) 30.61 30.61
. DBy 30.61 o . - . 30.061 _—
(Do lbal) 30.61 30.61
o {De32,40  30.61 30.061
(DokBou) 30.61 30.61
__4Dgbll) 0 35.410 R . o 35.8¢




_YFL INSTRUCTION C1Q011 ——JMMEDIATE ADDRESSING OFFSET . 0. .. _INSTRUCTION AT FULL WORD ADDRESS .

NO INDEXING INDEXING

TUIMMED.  EXTERNL  1-BOX  INTERNL INTERNL  IMMED.  EXTERNL  1-BOX  INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB XQVR _OPERAND OPERAND _WB XQVR

{BU,8,1) 8.40 8,40

(BU.,B, 21 6.00 6.00
{BU,843) S.40 — I 540

(BU,8el1) 4.80 4w.80 » o
(BU.B,5) . 4.80 e _4.80_

(BU,8y6) 4.80 4.80
o _iBU,BsT) 4.80 4,80

{(BUv 8.8} 4,20 k.20

(BU,J6e 1) 13.20 I e 213020 S . ; -
(8Uy 1642} 8.40 8.40

C BUy 16,3) 120 - 4020 [ —_
1BU, 16,40 6.00 6.00 .

AAAAA _.ABU, 16,5) 6.00 6.00

(BU, 164,6) 5.40 S.h0
... 1BUs 1O, T) 540 L e . 5.40

(BU, 16,8) 4 .80 4.80

(BUL3241). . 13,20 . oo 13.20

(BU, 32,21 13.20 13050 e e i ; .

(BUy32,3) 10,20 10.20

1BUs32,4) 8.40 8.40
{BUs32,5) . 1.80 _1.80 .

1BU,32,6) 1.20 o S T.20 e e

. 4BU,32,7) . 6.60

T A 100 S YT S e

. 4BUsYBe3) 13.20 13.20

{BUL 4B, 4) 10.80 10.80
{BU,48,5) ._9.60 . R . ..9.60 B P
{BU4B,6) 8.40 8.40
BU48,7) 1.80 i - o r.80 . . . _ S
{BU,48,8) 1.20 7.20
{BU, 64,41 13.20 13.20

1BU,6U4,5) flaul f1.40
(BU.bUgb) 10,20 [ _10.20

(BUy 64y 7) 9.60 T T e0 T

_{BU,6k4,8) . 8.40 e I . B840




e — . — . . 182

—~.VEL INSTRUCTION  CTIO3M) IMMEDIATE ADDRESSING . OFFSET 0 INSTRUCIION AT FULL WORD ADDRESS

NO INDEXING INDEXING

 IMMED.  EXTERNL  I-BOX  INTERNL INTERNL  IMMED.  EXTERNL  1-B0X ~ INTERNL INTERANL
OPERAND __WB _XOVR _OPERAND OPERAND WB XOVR __OPERAND WB XOVR OPERAND OPERAND WB XOVR

{BUyBy 1) 7.20 1.20
(BU,8,2) k.80 4.80
{BU,8,3) 4,20 4.20 S
{BU,8,4) 3.61 3.92
(BU,8,5) 3.61 : L 3.92 § e
(BUyByb) 3.61 3.92
(BU,8,7) 3.61 3.92 -
{BU,8,8) 3.061 3.92
{BU, 164.1) 12.00 . 12.014 R
{BUs 16+ 2) 71.20 7.20
———1BU,16,3)  6.00 S 0200
{BUy 16,42 4.80 4 .80
(BUy1645) 4.80 4.80
(BU, 16406) 4.20 4.20
{BUy 16,7) Me20 o . k.20
(BUy 164+ 8) 3.61 3.92
. ABU,32,1)  12.01 : 1200

1BU,32,2) 12.01 12.01
{BU,32,3) 9.00 9.00 .
(BUv3244) 7.20 7.20

- ABU432,5) 6.60 6460 . S
{BU, 32,60 6.00 6.00

. ABU»32,7) 5.0 U 1 ¢ IR
(BU,32,8) 4.80 4.80
(BU,48,3) 12.01 12.01 I
(BU, L8, k) 9.60 9.60

.. ABU,48,5) B.40 R - P | N

(BUW4B,6) 7.20 r.ee T B
. ABULMB, T 6,60 e S - Y - ) -

(BUy48,8) 6.00 6.00
{BUy b6l 4) 12.01 12.00 e e
(BU,6U,5) 10.20 10.20

_.ABU,6Y,06) 9e00 L . o .9.00

{BU,6L,T) 8.40 840 U
. ABUsGU,8) .20 R . o120 o -
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