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LISTING OF GERB2 PROGRAM

PUNID, GERBERIC
-A (1,J) = 1/ (1+J-1)-
START LX, $X1, XTWO
BD, $, 32 -DISABLE -
NEXTN SX, §X1, CN1
C-I, 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, $X1, LOC5
L, ZERO
ST, TEMP 'SET (I+J-2) IN TEMP-
LX, IX2, CN1
NEXT L, TEMP
+, ONE 'ADVANCE TEMP TO (I+J-1)-
ST. TEMP
DL, ONE
D/, TEMP 'CALCULATE A (1,J)-
SRD, A+1, 0 ($X2)
CB+, $X2, NEXT 'REPEAT FOR FIRST ROW
LX, §X2, CN2
LX, $X3, CN2
LOC1 1. $X3, A+2 ($X2), DELTA+1.0+A ($X2) 'COPY REPEATED ELEMENTS-
L, TEMP
+, ONE
ST, TEMP 'ADVANCE (I+J+1)-
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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)
V41, $X2, DELTA
V41, $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 I

'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

LX, $X2, CN1
LX, $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 (8X1)
D*, TEMP

SRD, B+1.0 {($X1)
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

'"PIUOT 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 ($X4)
ST (U), A ($X4)

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

SRD, 9+1,0 ($X4)

CB+, $X4, LOOP

DL (N), $FT

B*, B+1,0 (3X4)

SRD, A+1.0 (§X4)

LX, §X4, TEMP

CBZ, $X5, FIN

LA, 1.0+A ($X4)

KA, TEMP 1

BZAH, CON1

SV,$X2, TEMP2

ST, TEMP1

B, CON1

LCI, $X5,1.0

V4, $X4, DELTA
V-IC,$X3, DELTA
BZXCZ, ROW

LX,$X3, CN4

T, $X3, B,A ($X4)
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,$X4,1.0
LX,$X1,CN1
SC,$X1,8X10
SV, $X4, CLOCK-2.0 (3X10)
c+l, $X1,1.0
KOI, $X1, 101.0
BXL, NEXTN
BEW, 8,0
ERROR BEW, $,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, S+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

PUNID, TC MXM16
SLC, 32,

BEGIN NOP
BD, $+0,32
LVI,$13,0
LCL,$1,6000
T1,1,WON,32767.
T,$1,32767,,32768,
LVI,$1,20,
LCL$1,6

BD BD,$+0.32
LVI,$2,0
SV,$2 SIT
LVI,$15,8+1.0
B,MXM16
SIC,321768.
SIC,0(81)
SIC,0($1)
SIC,0
SIC,52768.
SIC,0($1)
SIC,0($1)
s1C,0
SIC,721768.
SIC,0($1)
SIC,0($1)
SIC,0
BEW,S$
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NOP
LV,$2,$IT
SV,$2,TIME ($13)
V41,$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,$15,$+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,$3

BZXE,ERR
SVA,$3,DUMMY 2+0.32 ,
SVA,$3,VPI3 -VPI3
L(BU,18),$3,128-18-4 ‘
LC,$4,8L -$4 COUNT

8 3/8/61



LVE3

PLU

SIX
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BXCZ,N11Z
ST(BU,4),VPI+1.32+.18-.4,128-18-4
BRZ,N127Z
LVE,$4,0($15)

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

LVE,$3,3.0($15)
LC,$5,83

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

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

LRI,S$14,514
SVA,$3,LOOP1B+1.0
SVA,$3,DUMMY-+0.32

LCIL,$2,15
LVI,$2,0

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

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

CB+,$2,PLU
+(U),DUMMY
ST(BU,18),VPI,128-32-18
L(U),DUMMY 2
D*(U),DUMMY
-(BU,1),VFL,40
ST(BU,18),SRD+1.0,40
T1,2,$4,82

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)
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*+(N),0($3)
LFT(U),1.0($2)

*+(N),N2($3)
LFT(U),2.0($2)

*4(N),N22($3)
LFT(U),3.0($2)

*4(N),N23(83)
LFT(U),4.0(82)

*4(N),N24($3)
LFT(U),5.0($2)

*4(N),N25($3)
LFT(U),6.0($2)

*+(N),N26($3)
LFT(U),7.0($2)

*4(N),N27(83)
LFT(U),8.0($2)

*+(N),N28($3)
LFT(U),9.0($2)

*4(N),N29(83)
LFT(U),A.0($2)

*+(N),N2A($3)
LFT(U),B.0($2)

*1(N),N2B($3)
LFT(U),C.0(82)

*+(N),N2C($3)
LFT(U),D.0($2)

*+(N),N2D($3)
LFT(U),E.0(82)

*+(N),N2E(83)
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VPI

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

*4(N),N2F($3)

V+1,83,N2G

V+IC,$2,16.0

BZXCZ,LOOPlA

LCI,$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

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

B,LVE3
TI,2,N12ZW,VPI

8 ,LVE3

CNOP

B,LOOP1B

*+(N),0($3)

NORMAL RETURN MEASURE

-LOOP1A HAS B,LLOOP1B
-N12 IN $4 COUNT FIELD
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N12ZwW

N11ZR
N12ZR

V+1,$3,N2G

V+ICR,$2,16.0

V+IC,$2,16.0

LCI,$2,N12

DUMMY2 BE,0

DUMMY BE,1.0

ZERO
SPACE
VFL
- 8J
- $5

- $14
M1
M2
M3
N1
N2
N3
N11
Ni2

BZXCZ,LOOP1A
B,SRD

SYN,LOOP1B

V41,83,N2G

BZXCZ,LOOP1A
BE,M2
BE,N2

DD(N),0

DRZ(U),(4)

SYN(BU,1),ZERO

XW,LMTRIX,N11,$4

XW,RMTRIX,N2,85

XW,PMTRIX,M1,$14

SYN,64.0

SYN,128.0

SYN,192.0

SYN,1.0

SYN,2.0

SYN,3.0

SYN,9.0

SYN,10.0

LMTRIX SYN,16384.0
RMTRIX SYN,32768.0
PMTRIX SYN,85536.0

12

-XPF BIT OF WHICH IS ONE
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N22
N23
N24
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*xP+2*xK*P)/2 IN VF OF $2

LOLIM
UPLIM
BASE
TABL
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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,S

BEW,$

NOP

BEW,§

BEW,§

BEW,§

BEW,§

MUST BEGIN AT FULL WORD
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sic, SICK
BEW,§
SIC, SICK
BEW,§
sIC, SICK
BEW,§
SIC, SICK
BEW,§
sIC, SICK
BEW,§
SIC, SICK
BEW,§
SIC, SICK
BEW,S$
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
LVI, §1, TABL
SV, $1, §1A
LX, $6, XW6
SX, $6, $UB 'SET BOUNDARY CONTROL
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LX, $4, XW4
Lv, 83, VF3
LV, $5, VF5
T, $4, WON5+1.0, WON5+2.0
INTRUP BD, CAT
VPI V+, $4, 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, $4, §1
LVS, §1, §1, §3, $4 'P IN § VALUE FIELD
SVR, $1, DOG
SVA, §1, DOGG
SVA, $1, DOGGG
L (BU, 24), 17.0, 68 'P AT FP FRACTION BOUNDARY
D*(U), $L 'PxP. THIS IS AN ODD NUMBER
ST (BU, 24), 18.0, 21 '(P*xP-1)/2 STORED IN VF OF §2
V+, $2, $5
Kv, $2, $6
BZXL, EXIT
BE, DOG
CNOP
DOG CMO0000 (BU, 1) (V+I), $($2)
DOGG CMO0000 (BU, 1) (V+I), $(%2) 'SIEVING LOOP. USES $D5 FOR EXIT
DOGGG CMO0000 (BU, 1) (V+I), $(8$2)
BE, DOG
EXIT LvI, $15, $+1.0 'ENTER DUMP SUBROUTINE

B, (8) 277771.0
TLO, 32.0, 500.0
5WAPI, 0, (8) 272000.0, (8) 273000.0
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VF3
VFS
VF

XW4
XWwW6

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, $IA
LCI, 1, 48
T, 1, 0(%1), IT
Lvl, 1, IT
Sv, 1, $1A
RESM TI1, 1, FIXZ, IT+4.
TI, 1, BOUND, $UB
LVI, 1,1
Sv, 1, $IT
BE, $+, 32
REL(SEOP), PRNT
CCW, PRNT, CWB
BB, CWB+.24, $-1.
Z, $SB
TI, 10, PBUF+1., PBUF+2.
LCI, 1, 48
T, 1, PBUF, PBUF+12.
LCI, 1, 1000
CB, 1,8
MX LCI, 5, 10001
LVI, 1,0
LVI, 2, 0
- CHOOSE DIRECTION FOR ENTRY
AG v-1, 1, 3.
L(N), U($1)
*(N), CPF
"(N)a PS
ST(N), YD
*(N), YD
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ST(N), TS

BXVLZ, OMGA

L(N), U+1. (81)

*(N), OPF

"'(N)’ PS

ST(N), ZD

*(N), ZD

M+(N), TS

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

*(N), 8L

+(N), TS

*(N), SL

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

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)y 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, ($1)

BZRGZ, AWAYB

ST(N), TSR

L(N), A

"(N)’ Y

/(N), TSR

ST(N), TTB
HOW FAR TO WALL

L(N), Y

*(N), YD

ST(N), TSB

L(N), Z

*(N), ZD

+(N), TSB

ST(N), TSC

*(N), TSC

ST(N), TSD

LN(N), TSA

*(N), TS

+(N), TSD

SRT(N), $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

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-1, 1, 3.

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

*(N), OPF

'(N)9 PS

ST(N), TSF
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*(N), TSF

BXVLZ, OMGC

ST(N), TS

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

*(N), SL

M+(N), TS

L(N), U(%1)

*(N), OPF

"(N)s 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. ($1)

-(N), TSE

STN(N), ZD

L(N), Z

*(N), TSF

ST(N), TSI

LN), 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)a XD

BZRGZ, AWAYA

ST(N), TSJ

L(N), X

"(N)3 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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*(N), ZD
+(N), TSK
/N(N), TS
E+l, 1
- WHICH IS CLOSER
K(U), TTB
BAH, TBOUN
QA ST(N), TTWA
- WALL A IS CLOSER
- IS END CLOSER YET
L(N), A
'(N), X
/(N), XD
K(U), TTWA
BAL, OUTA
- NO, GO TO WALL.
AWAYC L(N), XD
*(N), TTWA
M+(N), X
L(N), YD
*(N), TTWA
M+(N), Y
L(N), ZD
*(N), TTWA
M+(N), Z
B, CG
OUTA BRLZ, AWAYC
ST(N), TSL
*(N), YD
M+(N), Y
BRGZ, $+1.
V+1, 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)
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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+I, 1

B, QA

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

D*(U), 8L
SHFL, 24
ST(N), U(81)
CB+, 1, $-1.-.32
ST(U), RAN

B, AG

LX, 2, XA

ST (BU, 64), TST
L(U), RAN
CNOP
D*(U), 8L
SHFL, 24
ST(N), V(382)
CB+, 2, 8-1.-.32
ST (U), RAN
L(BU, 64), TST
B, BG
LX,1,XA
L(U), RAN
CNOP

D*(U), SL
SHFL, 24
ST(N), U(81)
CB+, 1,8-1.-.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(S1)
CB+, 1, 8§-1.-32
ST(U), RAN
B, DG
AWAYB L(N), AWQ
B, QB
HOW FAR TO END B
TBOUN L(N), B
‘(N): 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); 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. (81)
*(N), OPF
°(N): Ps
ST(N), TSF
*(N), TSF
EXVLZ, OMGD
ST(N), TS
L(N), U+2. (31)
*(N), SL
M+(N), TS
L(N), U@E1)
*(N), OPF
-(N), PS
ST(N), YD
*(N), YD
+(N), TS
*(N), SL
-(N), U+2.(31)
BRGZ, DG

ROTATE VELOCITY VECTOR RELATIVE TO CYLINDER WALL
L(N), X
*(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), X
*(N), U+2.(81)
+(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)’ YD
BZRGZ, AWAYE
ST(N), TSJ
L(N), Y
-(N)7 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+I, 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), AW

B’ QG -
L(N), A
ST(N), X
L(N), U+2.(31)
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)y X

/(N), XD

+(N), TSB
ST(N), TSC
*(N), TSC
ST(N), TSD
L(N), Y
*(N), SL
ST(N), TS
L(N), Z
*(N), 8L
+(N), TS
-(N), ONE
ST(N), TSA
L(N), YD
*(N), 8L
ST(N), TS
L(N), ZD
*(N), SL
+(N), TS
ST(N), TSS
*(N), TSA
ST(N), TS
L(N), TSC
*(N), 3L
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OUTAB

OUTBS
OUTB

FIX

COUNT
TIME
TIMEE
STOP

3/8/61

"(N)’ TS

SRT, $L

-(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.
V4, 3, 8.
L(N), ISN

*(N), ZD

+N), Z

v+, 3, 16.
*(N), L
ST(N), TS
L(N), X
*(N),$L

+(N), TS

-(N), TEST
BRLZ, $+1.
V4, 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

ZE1

30

vi 17,0

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, $8

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

LCI, 7,11

V1, 7,0 —

vl 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(%7), -8
V+, 7, PE

v-l, 8, 2,

CB, 7, $-3.-.32

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

BB, CWB+.24, $-1.

B, MX .

CNOP

SIC, ZET

BD, ZET+.32

BE, 00

TI, 1, REFIX, IT+4

TI, 1, INTER, S$IT

BE, $+.32

TI, 9, 7.,HOLD
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REFIX
ZETA

INTER
FIXE
FLD

PBUF

PE
PN
CNSL

IT
HOLD

BOUND

CWA
CwWB
CwcC
CNSLE
CNSLA

3/8/61

T1, 16, 16., HGLD+9

RD (SEOP), CNSL, CWA
CCW, CNSL, CWB

BB, CWB+.24 $-1.

BB, CNSLE+2., RESTAR
LCV(BU, 64), PN

ST(DU, 64), CNSLA+1.

TI, 1, CNSLE+2., CNSLA+2.
W(SEOP), CNSL, CWC
CCW, CNSL, CWB

BB. CWB+.24, $-1.

L(BU, 7), CNSLE+2.33
*I(BU,T), 100

4 (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
Ccw

CW, CNSLA
DR(BU, 64), (3)
DR(BU, 64), (3)
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CWD 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
CWE CW(CCR), COUNT, 32, $+1.
CW(CCR), RAN, 1, $+1
CWICCR), A, 2, $+1.
CW, PN, 1
RESTAR 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
AGT 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
FIXT NOP
TSR DR(N), (1)
TSS DR (N), (1)
TST DR(N), (1)
TSN DR(N), (1)
TSO DR(N), (1)
TSP DR(N), (1)
TTWB DR(N), (1)
AWQ DD(BU, 64),(168)008000000000000
RANS 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

XA
UB

3/8/61

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

DR (N), (10000)
DD (N), 1,1,1

DR (N), (10000)
Xw, 0, 9900
SYN, S

END, START
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PREFACE

The following are representative times of 7030 instructions. They

will be updated when more information becomes available.

INSTRUCTION SEQUENCE GENERATION AND TIMING

A subroutine (GENER) was written to handle the generation of a long
sequence of instructions, the execution of that sequence, the calculation
of execution time, and the conversion and printing of that time,

The subroutine accepts as parameters the following four items:

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

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

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

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

“- v w e
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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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l SAVE PANEL |

[ SET COUNT D TO \000]

lGET INSTRUCTION ADDRESS, COUNT, MASK 1, MASK 21

.|

1 GET INSTRUCTION AT AJ

DOES
INSTRUCTION
REQUIRE 32 OR 64
BITS ?

UPDATE A BY 64

A BRANCH
INSTRUCTION 2,

INSTRUCTION 2,

ADD LOOP LOCATION ADD LOOP LOCATION
TO ADDRESS TO ADDRESS

<—-.|;‘OR“ IN MASK 1 32 BITS "OR" IN MASK 1 64 BITS—IQ—-

STORE IN B

RESET
COUNT C

UPDATE B

NONZERO

WERE THERE
ANY BRANCHES ?

REDUCE

34B

ARRANGE TO ' SET INTERVAL
TRANSMIT SEQUENCE iyt T ouNT TIMER TO 0,32
TILL 1000 (1/1024 SECOND)
[ WAIT FOR TIME SIGNAL I
PLACE RESULTS CONVERT muLTipLy | JSALCULATE
IN PRINT BUFFER TO DECIMAL BY 100 N L
| Execure sequence

[

RESTORE PANEL

DID ERROR

INDICATORS

COME ON
?

DETERMINE | YES
INDICATOR

Figure 1. Flow Chart of GENER



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 accumul ator, $R, was used for all cases. As $R
was changed during the execution of successive double length operations a
large factor of time was introduced by large exponent differences. This
effort is illustrated in double add.

Data:

A normalized floating point one (1) was the initial operand unless
otherwise specified. (Cases were run with flagged exponents superim-
posed.) The execution of large numbers of consectuve operations caused
a time increase due to shifting in some cases (normalized add is one ex-
ample). The addition of 10 thousand ones involves preshifting and post
normalization time.

COMMENTARY ON FLOATING POINT MEASUREMENTS

Pre- and post-shifting naturally has an effect on instruction timing.
This explains the difference between normalized and unnormalized opera-

tions on the following pages:
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PP
pp-
pp.
pp.
pp.
pp.
pPp-
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 10us.

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
48,179
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 + QPERATION. WITHOUT FORWARDING OF EXTERNAL AND 1-BOX OPERANDS

NO INDEXING INDE XING
I , INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL  1-BOX
OPERAND OPERAND OPERANG  OPERANI  GPERAND  OPERAND

" NORMALIZEC 1.

{N) . 2e21 2421 221 2.4
- NEG (N) 2627 24217 2427 2ol ]
S . . . A(N) . 2427 24217 2e21 Jalt )
NEG A(N) 26217 2421 2e21 deli l
N i e e - . [QVR] 1450 letd) la51 Zely d
NEG (U} . 1e50 1.8l 1e51 Zeli}
AtU) - e 1e 20 1.81 leD} 2elt ]
NEG A(U) 1e90 .81 1.51 Zeli ]
BOTH OPERANDS WITH XPFN

e . (N .00 .41 1ed1 leltl
NEG (N) .90 1.81 1e51 2ol
ALN) e e o len .81 PR £eli )
NEG A(N) 1.50 1.yt leb] Zeli
S (§V)) 12490 l.81 151 Zeli )
NEG (W) 1.50 lati 1.51 2eli
I . AtY) 1e%0 .81 191 Zalt )
NEG A(U) le91 1.41 1e51 Zolid

AC EXPNT N MEM EXPNT XPFEN
(N) 1,80 [N ] 1.80 2eli
NEG (N) 1.80 .81 1.80 ol
~ o AIN) 180 1e81 1.80 2ali ]
NEG AIN) 1.80 oty 1.80 el ]
AU 180 [PSCR 1.80 2eli
NEG (U 1.80 .8l 1.80 Zolid
ALU) .60 le 88t 180 PALR)
NEG A(U) 1.80 .81 1.80 Jelid

AC WITH XPFP., MEM WIIH XPFN
e AN 1.80 le 81 1. 80 deli ]
NEG (N 1.80 .81 1«80 2ol )
L . ALN) 1.80 a8l 1.80 2ol
NEG ALN) 180 1.481 1.80 Jeli
R tu) 1.80 oty 1.80 PEL R
NEG  (U) 1.80 le81 .80 Zeli )
AlUY) 1.80 .81 1.40 Zolil

NEG A(U) 1.80 1.81 1.80 Zobl



FLOATING POINT |

D+

_OPERATION.

WITHOUT FORWARDING OF FEXTERNAL AND L~20X OPERANDS

36

NO INDEXING INUEXING
i INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL I-BOX - -
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1. —
(N) 2457 2.57 2.57 2.58
» NEG  (N) 2.57 2.57 2.57 2.58
ALN) 2,57 2.517 2.57 2.58 e
NEG AIN) 2.57 2.57 2.57 2.58
: (u) 1.80 1.81 1,80 2.40
NEG (U} ‘ 1.80 1.81 1.80 2.4l
ALU) 1.80 1.81 1.80 2041
NEG ALU) 1.80 1.81 1.80 2.ut
BOTH OPERANDS WITH XPFN
{N) 1.80 1.81 380 2040 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 2.4
IO o fu) — .86 .81  ___ 1.80 __2.ul o o o e
NEG  {U) 1.80 .81 1.80 2,41
e ALU) 1.80  _ _1.8% 1.80 2.u41 - e , -
NEG AlU) 1.80 1.81 1.80 2.4
AC EXPNT N. MEM EXPNT XPFN
e ENY 2.10 2.10 22010 244 : I
NEG IN) 2.10 2.10 2.10 2.4
o MINDY 2010 2,10 _2.10 2l - . B
NEG A(N? 2.10 2.10 2.10 2.4
‘ () 2410 2.10 2.10 2.41
NEG (U} 210 2.10 2.10 2.u
oAU 2010 2.10 2240 2441 , o [ -
NEG ALU) 2.10 2.10 2.10 2.4
AC WITH XPFP. MEM WITH XPFN
(N) 2.10 2,10 2.10 2.41 i
NEG  (N) 2.10 2,10 2.10 P
I e AENY 20 10 S 210 2.10 2.41 -
NEG AUN) 2.10 2.10 2.10 2441
S R '3 I e 2210 2210 2.10 2eli
NEG  (U) 2.10 2.10 2.10 2ol
ALU) 2.10 2.10 2.10 2.4 _
NEG ALU) 2410 2.10 2.10 2 40



FLOATING PQINI K OPERATION. WITHOUT FURWARDING OF LxTERNAL ANL 1-BOX GPERANUS

N0 INDEXING INOE X [ NG
INTERNAL EXTERNAL  [-BOX  INTERNAL EXTERNAL  [-BOX
OPERANL  OPERAND OPERANG  OPERANL  OPERAND  ObE KAND

NORMALIZEC 1.

e e AN . le91) l.81 IR Zali]
NEG  (N) 1ab1 le81 (IR salid
A(N) 190 .81 .91 IR
NEG A(N) leY 1.81 1enl 2ol
(RVR} 1«20 1.81 (IR 2ol
NEG  (U) .50 1.81 Y Zalih
— ALU) o beh0 el let] Lt
NEG AtU) labl 1.81 el 2ol
BOTH OPERANDS WITH XPEN

(N) : 151 1.81 1.51 2okl
NEG (N} 1e50 1.81 e ) Zoli)
—— I ACNY o hebl .81 1.591 2eli )
NEG A(N) 1.50 1.81 1ot 2ol
(VN 1290 1.81 b.b 1 el
NEG  HUD 1.90 1.81 1.51 solid
. ALU) el 1.81 latl 2ol ]
NEG AfLUL) 1.490 1.81 Penl 2ol

AC EXPNT No MEM EXPNT XPFN
IN?} 1.80 .81 .80 el
NEG (N} 1.80 1.81 1.80 Zali )
AN} 1.80 1.81 1,80 2ol
NEG A(N) 1.80 1.81 1.80 2ol
[XVE] . he80  _le8Y 1.80 dale ]
NEG (U} 1.80 l.81 1.80 2ol
ALY) 1.80 1.81 1.80 2.0
NEG ALU) 1.80 1.81 1.80 2.4l

AC WITH XPFP. MEM WITH XPFN
e - (N) U < 1* N Py ¥ 1.80 el ]
NEG (N) 1.80 1.81 1.80 2.
ALND 1.80 1.81 1.80 Zal)
NEG A(N) 1.80 1.81 1.80 2.kl
ty) 1.80 l.81 1.80 2okl
NEG (U) 1.80 l.81 1.80 2ol
— ALY oo beBO .81 1.80 o 2ell
NEG ALU) 1,80 1.81 1.80 2ol
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I _ FLOATING POINI KMG OPERATION. WITHQUYT FORWARDING OF EXTERNAL AND_ [-BOX OUPERANDS I
NO INDEXING . INDEXING
» - ) CINTERNAL EXTERNAL  I-BOX _ INTERNAL EXTERNAL I-BOX e
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED .
(N) 1.51 1.81 1.51 2.4l -
NEG (N) 1e51 1.81 1.51 2eh1
e _ALN) s01# Q4 1.5 2.4} The two *01* error indications
NEG A(N) .50 1.81 L5 2041 here are due to machine error.
REC :3; :‘2? - :‘g: :‘2: j’::: The correct answers are ob-
ALU) 5 81 151 S viously 1.50 and 1.81. -
NEG ALU) fa91 1.81 .51 2.4}
BOTH OPERANDS WITH XPFN
e AND 1.50 .81 _ deD1 0 2.u1 S
NEG (N} .91 1.81 .51 2.410
ALN) 1.51 1.81 1.51 2.1
NEG A(N)} 1.90 1.81 1.51 2o 1
R 4 V1 ) . 1.50 .81 _ la91 LR I - I :
NEG (U} 1.50 1.81 1.51 241
R - . . AtY) hed0  d.81 P91 et} e I -
NEG A(UI 1.50 1.81 1.51 2ok
AC EXPNT N. MEM EXPNT XPFN
B AN} - _1.80 _ 1.81 1.80 2.8 I _
NEG (N) 1,80 1.81 1.80 241
- o AtND . deB0 .81 _ 1.80  2.n1 S
NEG A(N) 1.80 1.81 1.80 2eU1
(U1 1.80 1.81 1.80 2.1 o
NEG (U} }.80 1.81 1.80 2ol l
At 1,80 1.8} 1.80 241 _ I - - ;
NEG ALU) 1.80 1.81 1.80 2.4
AC WITH XPFP. MEM WITH XPFN
(N) 1.80 1.81 1.80 2.1 i
NEG (N} 1.80 1.81 1.80 2441
CALNY 1.80 .81 1.80 L 2ell § S N
NEG AUN) 1.80 1.81 1.80 2eu1
. AU 1.80 1.81 1.80 L 2.41 S
NEG  {U) 1.80 1.81 1.80 2ol
o At 1.80 1.81 ) 1.80 2241
NEG AtU) .80 1.81 1.80 2.41



ELOATING POINT _+MG _OPERATION. _WITHOUT FORWARDING OF EXTERNAL AND. [-BCX OPERANDS

NO INDEXING INDEXING

o ~_ INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL  1-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEL 1.
(N) 24217 2.21 2221 2e41 .
NEG tN) 2. 10 2.10 2.10 201
ACNY 2621  2.21 2.27 2ol
NEG A(N) 2.10 2.10 2410 2.u41
N 4 V2 ) . 1e50_ 1.81 151 2oul
NEG (U) 2.10 2. 10 2.10 2ol
AtU) 1.50 1.81 1.51 2ol
NEG ALU) 2.10 2.10 2.140 2ol
BOTH OPERANDS WITH XPFN
__AND I 150 i.81 1.51 2.41
NEG (N) 1.91 1.81 1.51 2.k}
AIN) 1.50 1.81 1.51 2.4
NEG A(N) 1.50 1.81 1.51 2ol
B B AV - _1e51 1. 81 1.51 2.4
NEG (U} 1.91 1.81 1.51 2.k
AN )50 1.81 1.51 2.4
NEG AtU) 1.51 1.81 1.51 2ol
AC EXPNT N. MEM EXPNT XPEN
e AND) .. 180 1.81 1.80 2ol ]
NEG  IN) 1.80 1.81 1.80 2.4 1
_ e O AENY _1.80 1.81 1.80 2ol
NEG A(N) 1.80 leg i 1.80 2.4
) 1.80 1.8V o 1.80 2.4 - e
NEG (U} 1.80 1.81 1.80 2l 1
o AtUY _ 180 . 1.81 1.80 2ot
NEG A(U) 1.80 1.81 1.80 2el
AC WITH XPFP. MEM WITH XPFN
(N) 1.80 le81 e 180 2.41 R
NEG (N} 1.80 1.81 1.80 2ak)
e AENY S Y- 11) i.81 1.80 2ali |l
NEG A(N? 1.80 1.81 1.80 2ol d
Y 1 *1 _ 1.80 i.81 1.80 2.4
NEG (U} 1.80 1.81 1.80 2441
AtU) 1.80 .8V 1.80 2.ul e
NEG AtU) 1.80 1.81 1.80 2olt}
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FLOATING POINT D+MG QPERATION, _WITHQUY FORWARDING OF EXTERNAL AND I~BOX OPERANDS .

40

NO INDEXING

INDEXING

INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
(N) 2.57 2.57 2.57 2.58
- NEG (N) 690 6.90 6+90 690
ACN) 2.57 2.517 2.57 2.58
NEG A(N) 690 6.90 6.90 6.90
() 1.80 1.81 1.80 2441
NEG (U) ' . 2.40 2.40 2.40 2.41
A(U) 1.80 1.81 1.80 2241
NEG A(U) 2.40 2.0 2.40 2.u1
BOTH OPERANDS WITH XPFN
(N) 1.80 1.81 1.80 2e41
NEG (N) 1.80 1.8 1.80 2481
ALN) 1.80 1.81 1.80 2041
NEG A(N} 1.80 1.81 . 1.80 2.4
(u) 1.80 1.81 1.80 2,41 e
NEG (U) 1.80 1.81 1.80 2.4t
ALU) 1.80 .81 1,80 2el1 o
NEG ALU) 1.80 1.81 1.80 2.4 1
AC EXPNT N. MEM EXPNT XPFN
(N) 2.10 2.10 2.10 2.u1 _
NEG  (N) 2.10 2.10 2.10 2.4
o AtN) _ 2.10 2.10 210 2,41 o
NEG A{N) 2.10 2.10 2.10 2.41
1y) 2.10 2410 2210 2.41
NEG  (U) 2.10 2.10 2.10 P
_______ . ALU) 210 2.10 2.10 2.u1 e
NEG AtU) 2.10 2.10 2.10 2.4l
AC WITH XPFP. MEM WITH XPFN
(N) 2.10 2.10 2.10 2.u1
NEG  (N) 2.10 2.10 2.10 2,41
i ALND 2.10 210 _ 210 2.1} S
NEG A(N) 2.10 2.10 2.10 2.4
I W) 2.10 (210 _2.10 2.4l
NEG  (U) 2.10 2.10 2.10 2.41
ALU) 2.10 2.10 2.10 2.4
NEG ALU) 2.10 2.10 2.10 2.u1




_ELOATING POINI ST QPERATION. .

WITHOUT FORWARDING OF EXTERNAL AND I1-BOx UPERANDS

NO INDEXING

INDEXING

CI-BOX.

. INTERNAL EXTERNAL INTERNAL EXTERNAL  [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
{N) 4,80 1.25 4.80 1.5%
NEG  (N) L.80 71.25 4,80 T.55
— — oo JAELNY ‘480 1.25 4,80 {99 _
NEG AIN) 4.80 7.2% 4.80 7.5%
SR £ ¥ ) E o 4. 80 L de25. - h.80 Ta09
NEG (U) 4.80 71.25 4.80 71.95%
ALU) 4,80 1.25 4.80 .59
NEG AlU) 4,80 1.25 4.80 7.55
BOTH OPERANDS WITH XPFN .
S o (NY. .80 1.25 4.80 {29 -
NEG  (N) 4,80 T.25 4.80 .55
ALN) 4,80 .25 — 4.80 .55
NEG A(N) 4.80 1.25 4.80 1.55
S S ftuy 4.80 {25 4,80 {2929 - _
NEG (U} 4,80 7.25 4.80 7.55
——— — o AtUY h.80 1.25. _4.80 {2295 - -
NEG A(U) 4.80 1.25 4.80 T.55 .
AC EXPNT N. MEM EXPNY XPFN
e AN o h.BO0 0 1.25 4.80 159 - - -
NEG  (N) 4.80 7.25 4.80 (.55
e AIND) R .80 1.25 4.80 1.95 - -
NEG A(N?Y 4,80 1.25 4.80 7.55
J— u) 4,80 1,295 4,80 199
NEG (U) 4.80 1.25 4.80 71.55
S - SN ¢ 1Y) B ~4.80 7.25 4,80 7495 B
NEG Af(U) L4.80 1.25 4.80 1.55
AC WITH XPFP. MEM WITH XPFN
IN) 4,80 1.25 4.80 1.55
NEG (N} o8B0 1.25 4.80 .95
B —— AN . 80 7.25 k.80 [#%1-5
NEG AN} 1.25 4.80 7.55
SN 1° 3 B k.80 {25 4.80 7,95 S
NEG (W) k.80 1.25 4.80 7.55
ALU) 4.80 7.25 4,80 1.55
NEG ALU) 4.80 1.25 4.80 7.55
41



__FLOATING POINI__SLO OPERATION. _WITHQUI FORWAKDING QF EXTERNAL AND [-BOX QPERANDS

NO INDEXING - INDE XING
INTERNAL EXTERNAL _ 1-BOX  INTERNAL EXTERNAL I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.
(N)

10.80

13.29

10.80

13.60

NEG (N}
ALN)

10.80
10.80

13.29
13.29

NEG A{N}
tu)

10.80

9.60

13.29
12,09

10.80

~.10.80

10.80

9,60

13.60
13.60

13.60
1239

NEG (U} 9.60 12.09 9.60 12.39
A(U) 9.60 12.09 9.60 12.39
NEG AfU) 9.60 12.09 9.60 12439
BOTH OPERANDS WITH XPEN
N 9.60  12.09 9460 1239 o
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
' (u) 9.60  12.09 ) 9.60 12.39 ~
NEG (U} 9.60 12.09 9.60 12439
AtU) 9.60 12,09 9.60 12.39
NEG A(U) 9.60 12.09 9.60 12.39
AC EXPNT N. MEM EXPNT XPFN
AN e 9.60 12,09 9.60 12.39 I N .
NEG (N) 9.60 12,09 9.60 12.39
_ . AIN) 9.60 _ 12.09 9.60 12.39 . S
NEG AINY 9.60 12.09 9.60 12.39
() 9.60 12.09 9.60 12.39
NEG (U} 9.60 12,09 9.60 12.39
e AlU) 9.60  12.09 _ 9.60 . 12.39 o
NEG AlU) 9.60 12,09 9.60 12.39
AC WITH XPFP. MEM WITH XPFN
INY 9.60 12,09 9.60 12.39
NEG (N} 9.60 12.09 9.60 12.39
e AN 9,060 12,09 9.60  M2.39 o . o
NEG A(N) 9.60 12.09 9.60 12.39
- Uy o 9.060 12,09 9.60  12.39  _ B _
NEG (U) 9.60 12,09 9.60 12.39
A{U) 9.60 12.09 9.60 12.39
NEG AtU) 9.60 12409 Q.60 12.39



Wmu_“.”_HNMMNMMWWFLQAILNGHBQINIH“SRD,DPERA[ION.‘MHJIHOUInEORHARD;NG_DEWEXIEKNAL”ANDAJ7BOX,0PERANDS

NO INDEXING INDEXING
- - -~ - AINTERNAL EXYERNAL _ [-BOX = INTERNAL EXTERNAL [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEC 1.
IN) 2.10 7,86 9.10 8. 106 _ - -
NEG (N} 5. 10 7.86 5. 10 8.16
- . EUUUIY Y § 1'§ E - Y | /] ~la86. ~9.10 Halb
NEG A(N)} 5.10 1.86 5.10 8.106
e e e AMY o D4 M0 . T.86 . 92.10 gal06
NEG  (U) o 9.140 7.86 5. 10 8.16
A(U) 9.10 1,86 .10 810 e e
NEG ALU) 5.10 1.86 5.10 8.16
BOTH OPERANDS WITH XPFN
IN). 9.10 7.8¢6 92,10 8,16
NEG  (N) 5. 10 7.86 5. 10 8.16
; A(N) 5.10 1.86 5.10 Bo 16 — .
NEG A(N) 5.10 7.86 5.10 8.16
- e AU 5.10 . 1806 5,107 . 8.106
NEG (U) 5. 10 7.86 5.10 8.106
- . ALU) ~9.10. . 7.86 ~5.10 .16
NEG AtU) 5.10 7.86 5.10 8.16
AC EXPNY N. MEM EXPNT XPFN
.. tN) .92.10. _1.86 2 5.10 8.16
NEG (N) 5. 10 71.86 5. 10 B8.16
o JAUNY _5.10 1.86 9. 10 B.16
NEG A(N) 5.10 7.86 5.10 8o 16
) 5. 10 .86 5.10 8. 16 S
NEG  (U) 5. 10 71.86 5.10 d.16
o AtUY 5.10 71.86 5.10 Be16 .
NEG ALU) 5.10 7.86 5.10 d.16
AC WITH XPFP. MEM WITH XPFN
(N) 5. 10 7.86 _ 5.10 8.16 -
NEG  (N) 5. 10 7.86 5.10 B.16
o ALNY - %.10 7.86 5.10_.. . 8.16.
NEG A(N) 5.10 7.86 5. 10 8. 16
- S 1 VX 3. 10 7.86 5.10 d.16
NEG (U) 5.10 7.86 5.10 d.16
R : A(u) 5. 10 7.86 5.10 8.16 S
NEG A(U) 5. 10 7.86 Y. 10 Bel6
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 FLOATING POINT

_SRT QOPERATION..

WITHOUT FORWARDING OF EXTERNAL AND [-BOX_QPERANDS

44

NORMALIZEC 1.ov

NO INDEXING
_INTERNAL EXTERNAL

1-BOX

OPERAND OPERAND OPERAND OPERAND

INDEXING

CINTERNAL EXTERNAL  [-BOX

OPERAND OPERAND

(N) 36.01 39,28 o 36.01 39.58
NEG  (N) 36.01 59.28 36.01 39.58
CAtN) _36.01  39.28 036,01 39,58 -
NEG AINI 36.01 39.28 36.01 39.58
ot 36401 39.28 36.01 39.58 R
NEG (U} ' -~ 36401 39.28 36.01 39.58
ALY) 36.01 39.28 o 36.01 39,58 o
NEG A(U) 36.01 59.28 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 39.58
) ACN) 36.01 39.28 36.01 39.58 -

NEG ACN) 36.01 59.28 36,01 59.58
; o u) ~36.01 .39.28 36,01 39.58
NEG (U} 36,01 39.28 36.01 39.58
) Atu) - 36.01 39.28 36.01 . 39.58
NEG ALU) 36.01 59.28 36.01 39.58

AC EXPNT N. MEM EXPNT XPFN
L AN) 36,01 39.28 36.01 39.98
NEG  (N) 36.01 39.28 36.01 39.58
AUN) 36.01 59.28 56401 $9.58
NEG A(N) 36.01 39.28 36.01 35.58

o 36.01  39.28 36,01 39.58

NEG T TU) 36.01 39.28 356.01 39.58
_ ALY} 36.01  39.28 36.01 L 39.58
NEG A{U) 36401 39.28 36.01 39.58

AC WITH XPFP. MEM WITH XPFN

- - (N) 36.01 39.28 36,01  39.58
NEG (N} 36.01 39.28 36.01 59.58
ALN} 36.01 39.28 36,01 39.58
NEG ALN) 36.01 39.28 36401 39.58
C oy 36.01 39.28 36.01 39.58
NEG  LU) 36.01 39.28 36.01 39.58
- o ALU) o 36.01 39.28 . 36,01 39,58

NEG ALU) 36401 39.28 36.01 39.58



e ..-FLOATING POINT

%

-OPERATION,

W] THOUT FORWARODING CF EXTERNAL AND 1-80X OPERANDS

NO INDEXING

INDEXING T

S _ INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
(N) 2470 2.70 2.0 2.70
NEG {N) 270 2.70 2.70 2.10
AN za10 2470 2.10 2410
NEG AIN)Y 2.70 2.70 2.70 24170
o 270 2.70 2,70 2.10
NEG (U) 2«70 2.10 210 2+(0
A(U) 2.170 2.710 2.170 24100 R
NEG A(U) 2470 2.70 2.70 2.70
BOTH OPERANDS WITH XPFN
AN 2.10 2.6 2.70 2.70
NEG (N) 2.70 2.70 2.70 2470
AtN) 2.70 2.70 270 2410 e
NEG A(N) 2470 2.70 2.70 2.70
R (1] 3 2.10 2.10 2470 2.70
NEG (U} 2.70 2,70 2.10 270
e ALUY) 210 2.10 2«10 270 .
NEG A(U) 2470 210 2470 2.70
AC EXPNY N. MEM EXPNT XPFN
R T T 2.70 2.10 2.70 2,10 )
NEG N} 2.10 2.70 2.170 2.70
. o AIN). 2.70 2.70 2.70 2.70
NEG A(N) 2.70 2.710 2.70 2.70
() _2.70 2.710 2410 2.10 _ o
NEG (W) 2470 2.10 2.70 2.70
e e ALU) 2.70 2.70 2.10 200 . . .
NEG ALU) 2.70 2.70 2470 2.70
AC WITH XPFP. MEM WITH XPFN
(N} 2.10 2.10 2.710 2.10 e
~NEG IN) 2.10 2.70 2.70 2.70
AN . 2.00 2.10 2.0 2.70 )
NEG AUN) 2.70 2.70 2.70 2.70
) 2.70 2.70 2.70 2,70 -
NEG (U} 2.70 2.70 2.170 2410
ALU) 2.70 2.70 2.170 2.70 o
NEG A(U) 2.70 2,70 2.70 2.70
45



FLO

ATING

POINT  D#  OPERATIUN.

WITHQUT FORWARDING OF

EXTERNAL AND

[-BOX UPERANDS

46

NO INDEXING INDE X ING
CINTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL  1-B0X
OPLRAND OPERAND OPERANC OPERAND OPEKAND OPERAND
NORMAL IZED 1.
(N) . 3.00 3.00 3.00 3.00 I ] e
NEG  (N) 3.00 3,00 5.00 5.00
) ALN) 3.00 3,00 3.00 3,00
NEG A(N) 3.00 3.00 5.00 3.00
() _ . 3.00 3.00 3.00 3.00
NEG  (U) 3.00 3.00 3.00 3.00
AtUY o 3.00 3,00 3.00 300 ;
NEG ALU) 3.60 3.00 5.00 3.00
BOTH OPERANDS WITH XPEN
. L AN 3.00 3.00 3.00 3.00 i
NEG  (N) 3.00 3.00 3.00 $.00
o ALN) 3.00 3.00 3.00 3,00 ~
NEG AIN) 3.00 5.00 3.00 5.00
.yl 3.00 3.00 . 3.00 3.00
NEG  (U) 3.00 3.00 3.00 .00
ALU) 3.00 3.00 5.00 5.00
NEG ALU) 3.00 3.00 5.00 5.00
AC EXPNT N. MEM EXPNT XPFN
(N) _.3.00 3.00 3.00 3.00 ,.
NEG  (N) 3.00 3.00 3.00 3.00
L _ALN) 3.00 3.00 3.00 3.00
NEG AN 3.00 3.00 4.00 5.00
W . 3.00 5.00 3,00 . 3.00 .
NEG  (U) 3.00 3.00 3.00 3.00
AtU) 3.00 3.00 3.00 3.00 ~
NEG A(U) 5.00 3.00 3.00 3.00
AC WITH XPFP. MEM WITH XPFN
(N) 3,00 3.00 5.00 3,00 o -
NEG  (N) 3.00 3.00 3.00 3,00
ALN) 3.00 3.00 5.00 $5.00
NEG AfN) 3.00 3.00 3.00 5.00
Uy 3.00 3.00 3.00 3.00 _
NEG (U} 3.00 3.00 3.00 3.00
- AtU) i 3.00 3.00 3.00 3.00 o
NEG A(U) 5.00 3.00 3.00 5,00



v . FLOATING POINT. . 4.

NO INDEXING

OPERATION.

WITHOUT FORWARDING OF £ XTERNAL AND I-BCX OPERANULS

 INDEXING

INTERNAL EXTERNAL
OPERAND  OPERAND

OPERAND

_ INTERNAL EXTERNAL I-BOX
OPERAND OPERAND OPERAND
NORMALIZED 1.
~ () 150 {50
NEG (N} 750 7.50
- . AtN) 71,50 T.90
NEG A(N) 7.50 7.50
. - U 4 V5 | I o {90 750
NEG (U} : 7450 1.50
_ ALU) 1.50 1450
NEG A(WU) 71.50 7.50
BOTH OPERANDS WITH XPFN

(N) 7.50 (.50
NEG  (N) 7.50 %0

) ALN) - .50 7.50
NEG ACN)Y 7.50 7.50
Hu) 7.50 7.50
NEG  (U) 7.50 7.50
ALU) 790 7.4%0
NEG ALU) 7e590 7.5%0

AL EXPNT No MEM EXPNT XPEN

- N) 1.50 7.9Q
NEG (N} {50 7.50
AUN) .50 {150
NEG AILN) 7.50 7.450

{U) (90 1.50 _
NEG  (U) 7.50 7.50
: ALU) 7.50 7.50
NEG AtU) 750 150

AC WITH XPFP. MEM WITH XPFN

e (N) {50  7.50
NEG (N) 790 1.%0
ALND 1.50 7.50
NEG A(N) 7.90 190
. (V3] {50 750
NEG (L) .50 7.50
AtU) 050 T.50
NEG A(U) 7.50 .50

[f=]

Cn
< i

~ i~

7250
.50
7.90
150
1,50
71.50

1450
7.50
450
{.50
{50
{50
{.90
.50

7.50
1.50
7.50
7.50

1.90
7.50
7.50
7.50

i»

NN N SN N NN
« s v & & & & |
(G TSGR C R O O ) O
ccocococKe

I-B0X

(.20

(.50
{50
.50
490
.50
Y P10)
.50

{50
7.50
[+50
<50
.50
Ta50
.50
7.50

7.50
.50
7.50
7.50
1.50
7.%0
(.50
7.490

71.50
7.50
7.%0
.90
7.50
190
7450

.50
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FLOATING PQINT D/

QPERATION.  WITHOUT FURWARDING OF

EXTERNAL AND I-BOX QPERANDS

48

T NO INDEXING INDE XING
3 INTERNAL EXTERNAL 1-B0X INTERNAL EXTERNAL  I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
- (N) 9.61  9.60 B 9.060 9.60
NEG (N} 9.61 9.60 9.61 9.60
e AMINY 901 9.60 9.61 960
NEG A(N) 9.61 9.60 9.61 9.60
S L7 J 9.6 9.60 9.61 9.60
NEG  (U) 9.61 9.60 9.61 9.60
A{U) 9.61 9.60 9,61 9.60
NEG A(U) 9.61 9.60 9.61 9.60
BOYTH OPERANDS WITH XPFN
e AND B} . 9.61 9.60 9.61 9.60 _—
NEG  (N) 9.61 9.60 9.61 9460
A(N) 9.61 9.60 9.61 9.60
NEG A(N) 9.61 9.60 9.61 9.60
. e U) 9e061 ~9.60 S 9.01 ..9.60 - _
NEG. (U) 9.61 9.60 9.61 9.60
—_ALY) _9.061. 9.60 9.61 _ 9.60 R — .
NEG ALU) 9.6} 9.60 9.61 9.60
AC EXPNT N. MEM EXPNT XPFN
e AN _9.01 9.60 9.061 9.60 e - -
NEG  (N) 9.61 9.60 9.61 9.60
Lo JAEND 9.061 9.60 9.61 960 S o .
NEG A(N) 9.61 9.60 9.61 9.60
[4V)) 9.61 9.60 9.61 9.60
NEG  (U) 9.61 9.60 9.61 9.60
CALUY 9.61 9.60 9.6 2.60 - -
NEG A{U) 9.61 9.60 9.61 9.60
AC WITH XPFP. MEM WITH XPFN
(N) 9.61 9.60 9,61 9,60
NEG (N} 9.61 9.60 9.61 9.60
. CALNY 9.61. 9.60 . 9.61 9.60 I _
NEG AUN) 9.61 9.60 9.61 9.60
o u 9.61 9.60 9.61 9.60 _ v
NEG (U} 9.61 9.60 9.61 ?.60
. AlU) 9.61 9.60 9.61 . 9.60
NEG A(U) 9.61 9.60 9.61 9.60




FLOATING POINT R/

NORMALTIZED 1.

INTERNAL EXTERNAL
OPERAND OPERAND OPERAND OPERAND

OPERATION.

T NO INDEXING

AN BaTO
NEGC  (N) 8.70
AtN) 8.70
NEG A(N} 8.70
tu) .70
NEG  (U) 8.70
e AUy 8.0
NEG A(U) 8.70
BCTH OPERANDS WITH XPFN
(N) B.170
NEG (N} 8.70
e _AINY 8,70 .
NEG A(N? 8.70
(v} 8.70
NEG  (U) 8.70
ALy) 8.70
NEG A(UL) 8,70
AL EXPNT No MEM EXPNT XPFN
{N) 8.70 .
NEG  (N) 8.70
AILN) 8«70
NEG ACN) 8.70
Y § V¥ 8.10
NEG  {U) 8.70
AtU) 8.10
NEG AlU) 8.70
At wiTH XPFP. MEM WITH XPFN
,,,,, (N} R
NEG  (N) B8.70
A(N) 8.170
NEG AIN) 8.70
V) 8.70
NEG (U} 8.70
B - Y 1V .. B2 10
NEG AtU} 8.70

WITHOUT FORWARDING OF EXTERNAL AND [-BOx OPERANDS

1-80X INTERNAL

_8.70
8.70
8.70
8.70
8.10
8.70

8.0 . .

8.70

8.170
8.70
8,70
8.70
8.70
8.70
8.70Q
8.70

8.170
8.70
8.70
8.70
8.0 = .
8.70
8.10
8.70

_8.00 8.0

8.70
8.10
8.70
8.70
B8.70
8,710
8.70

INDE XING
EXTERNAL
OPERAND

B.70
8.70
8.70
8.70
8.170
8.70
8.10
8.70

u!lQ
8.70
8.70
8.70
8.70
8.70
8.70
8.70

8.70
8.70
8.70
8.70
8.10
8.70
8.70
8.70

..8.170
8.70
8.70
8.70
8.70
8.70

8.70

8.70

1-80X
OPERAND

S 8270
8.170
8,70
8.70
8.10
8.70
8,70
8.70
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LA

_QPERATION.,.

WITHOUT FORWARDING QOF EXTERNAL AND I-BOX OQPERANDS = =

NO INDEXING INDE X I NG
o __ _INTERNAL EXITERNAL  I-BOX  INTERNAL EXTERNAL [-BOX R o
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZELC .
{N) T.2u4 T.24 l.24 T.24 -
NEG (N) l.24 T.24 Te24 T.24
o MNY Te2h  T.24 O S S
NEG AIN) 1.24 724 T.24 7.24
UYL 6460 6,60 6,60 6,60 R
NEG (U) 6,60 6.60 6.60 6.60
AlU) 0.60 6.60 660 6260 . -
NEG AlU) 6.60 6.60 6«60 6e060
BOTH OPERANDS WITH XPFN
o AN 6460 6460 6460 6,60 e I
NEG (N) 6460 6.60 6.60 6.60
ALN) 660 6460 6.60 6. 60
NEG AIN) 6.60 6.60 6.60 660
o ) W 6.60 6,60 6.60  6.60 e ;
NEG (U) 6.60 6.60 6.60 6460
. . Atuy e 660 . 6.60 _ 6.60 6260 - _ . B
NEG AtU) 6.60 6.60 6460 6.60
AC EXPNY N. MEM EXPNT XPFN
N 6.90 6.90 6.90 6.90 o o o
NEG (N 6.90 6.90 690 6.90
) AN ) 690 6.90 6:90 6.90 . I
NEG AIN) 6.90 6.90 6.90 6490
(uU) 6.90 690 6.90 6.90 .
NEG (U) 6.90 690 6.90 6.90
ALU) 6.90 . 6.90 6+90  6.90 o I
NEG A(UY 6.90 6.90 6.90 6690
AC WITH XPFP. MEM WITH XPFN
(N) 6.60 6.60 6.60 660
NEG (N} 6. 60 6.60 6.60 6.60
) o AN) 6.60 660 6.60 6.60 e
NEG AIN) 6.60 6.60 6.60 6460
) L 6.60 6.60 6.60 6.60 e
NEG (U} 6.60 6.60 6.60 660
ALU) ) 6.60 6.60 L 8.60 6.60
NEG A(U) 6460 6.60 6.60 6460
.



ELOATING PQINY KR OPERATIONa __WITHQUT. FQRWARDING. _OfF gXTERNAL .AND {-BOX OPERANDS .. .

NO INDEXING INDE XING

INTERNAL EXTERNAL __ I-BOX _ INTERNAL EXTERNAL I1-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
AH _INDICAYOR OFF

NORMAL IZEC 1.

- (N 1.50 1.81 1.51 2.4
_ NEG (N} 1.50 1.81 - 1.50 2.4l -
ALN) 1.50 1.81 1.51 2.4
_ NEG_AIN) 1.50 1.81 1eS51 . 2edl -
) Y 1.81 1.51 2441
NEG (U} 1.51 1.81 1.51 2.41
ALU) 1.50 1.81 1.51 2.41
_ NEG A(US 1.50 1.81 150 2.0
BOTH OPERANDS WITH XPFN - B e }
Ny 1.50 1.81 1.51 2.41
NEG _ (N) 1.50 1.81 1.51 2.41
AUNY 1.50 .81 1.51 2.41
NEG A(N) 1.50 1.8} 1.51 2.4
() 1.50 1.81 1.51 2,41
NEG _ {U) 1.51 1.81 1.51 2410
ACU) 1.51 1.81 1.51 2.4
NEG ALU) 1.50 1.81 1.51 2,41
__AC_EXPNT N. MEM EXPNT XPEN o
(N) 1.80 1.81 1.80 2.4
NEG _ (N) 1.80 1.81 1.80 241
ALN) 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
e NEG _{U) 1.80 1.81 1.80 2,41
ALU) 1.80 1.81 1.80 2.1
o NEG ALU) 1.80 1.81 1.80 2.4 1
AC_WITH XPFP, MEM WITH XPFN
tN) 1.80 1.81 1.80 Py
o NEG _ (N) 1.80 1.8] 1.80 2.u1
ACN) 1.80 1.81 1.80 2.41
L NEG A(N) 1.80 1.81 . } 1.80 2,41
) 1.80 1.81 1.80 2.u1
o NEG (U} 1.80 1.81 1.80 2.41
A(U) 1.80 1.81 1.80 2.41

NEG _A(U) 1.80 1.81 1.80 _ 2.4




FLOATING POINT__KR_._OPERATION.

WITHOUT FORWARDING

OF EXTERNAL AND I-B0OX OPERANDS

NO INDEXING INDEXING
___ INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND  OPERAND
AH INDICATOR ON )
NORMAL 1ZED 1. . - I e e
(N) 1.50 1.81 2.4l
NEG _ (N} 150 1.81 2ol
A(N) Y 1.81 2.4l
NEG A¢N)Y B P3| 1.81 2eld ]
) 1.51 1.81 2.4
NEG (U} 1.50 1.81 B CZeul o
ALU) 1.50 1.81 2.4
NEG _A(U) 150 1.81 2.4
BOTH QPERANDS WITH XPEN o o
{(N) 1.50 1.41 151 241
NEG (N} 1.51 1.81 1.51 241 e
ACN) 1.50 1.81 1.51 2okl
e NEG_A(N) _ B P13 1.81 1.51 TS |
) 1.51 1.81 1.91 2.41
o — NEG (U lebl 1.81 1.51 2ol
ALU) 1.51 1.81 1.51 2o
NEG _A(U) 1.50 S Y - R el 2.6 _ I e
AC EXPNT N. MEM_EXPNY XPFN____  _ _
(N) 1.80 1.81 1.80 2ond
e NEG _ (N) _ . ... 1.80 1.81 1.40 2441
ACN) 1.80 1.81 1.80 2ot
NEG A(N) 1.80 1.81 1.80 2.4l o o ) -
(u 1.80 1.81 1.80 2.4
. e NEG (U} R __1.80 1.81 1.80 2.4
AtU) 1.80 1.81 1.80 2.4
e _NEG AtU) S .1.80 1.81 1.80 2.41
AC WITH XPFP. MEM WITH XPFN o o e B
(N) 1.80 1.81 1.80 2.41
e NEG _(N) _ _1.80 1.81 1.80 2.41
AN) 1.80 1.81 1.80 2.4
o NEG AN S . 1.80 1.81 1.80 2kl
{u) 1.80 1.81 1.80 Zobd
NEG (U} 1.80 __1.81 o 1eB0 2.u41 B
ALU) 1.80 1.8 1.80 2.4 1
e __NEG AtU) _ S _1.80 1.81 1.80 2ol

52




e FLOATING POINT KMGR OPFRATION. .. WITHOUT FORWARDING OF EXTERNAL _AND I-BQX QPERANDS .

NO INDEXING
INTERNAL EXTERNAL

INDE XING
__.1=BOX

__AH_INDICATOR OFF _

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

_INTERNAL EXTERNAL _1-BOX

53

3 NORMALIZEC 1.
(N} 1.50 1.81 1.51 2.u1
o NEG Ny 150 1.81 .51 _2eul e -
AIN) 1.51 1.81 1.51 2.4}
NEG AIN) . 1.50 1.81 _1.51 2441 e
) 1.50 1.81 1.51 2ol d
NEG (U} 1.50 1.81 1.51 2.41 _
ALU) 1.51 1.81 1.5l 2.4
o NEG ALUY . daSi. 1.81 i CdeSU o 2eMd -
___BOTH OPERANDS WITH XPEN e e R
(N) 1.50 1.81 1.51 2.4l
NEG  (N) 1.50 1.81 1.51 2.41
ACN) 1.51 1.81 1.51 2.4
- NEG _A(N) — 1.50 d.88 I Y- % leMY _
) 1.51 1.81 1.51 2.u)
B o NEG___(U) o 1eS0 deBY o 1.51 . 2ub. S _
ALU} 1.50 1.81 1.51 2.4
NEG AU} 1.50 1.81 1.51 2alt]
AC EXPNT No. MEM EXPNT_XPEN e
tN) 1-80 1.81 1.80 2.41
o NEG AN} . 1.80 3,81 1.80 2.4 e
AUND 1.80 1.81 1.80 2.41
NEG AIN) 1.80 1.81 1.80 2.1
tu) 1.80 1.81 1.80 2o41
_ NEG (U} 1,80 1.8 1.80 2.V
ALU) 1.80 1.81 1.80 2441
NEG ALU) _ 1.80 1.81 1.80 PP
AC WITH XPFP. MEM WETH XPEN _
(N) 1.80 1.81 1.80 2.41
_ _NEG___{N) _ . 1e80  1.81 . 1.80 YILER
ALN) 1.80 1.81 1.80 2.u1
; — NEG A(NY  ___ 1.80 181 1.80 o0
(n 1.80 1.81 1.80 2.4
NEG (U} 1.80 1.81 1.80 2.41
ALUY 1.80 1.81 1.80 2.41
R NEG AlU) _ 1.80 _le81 1.80 280 -



e __FLOATING POINT KMGR_ OPERATION. WITHOQUT FORWARDING OF EXTERNAL AND I-BOX OQPERANDS _ -
. NO INDEXING INDE XING - -
R _ _ INTERNAL EXTEKNAL [-BOX INTERNAL EXTERNAL I-BOx.
OPERAND OPERAND OPERAND OPERAND OPERAND OPEKRAND
. AH INDICATOR ON , _ _ B ~ .
_NORMALIZEEL 1. e e o
(N) 1.50 1.81 1.51
_ .. NEG AN} 1.91 1.81 1.91 _ o ,
ALN) 1.50 1.81 1.51
S _ ____NEG ALN) S 1.50 1.81 1.51 )
(w 1.50 1.81 1.51
NEG (U} 1.50  1.81 o .51 e
ALUY 1.51 1.81 1.51
B NEG _A(UN . 150 1.81 1.91 _ I }
BOTH OPERANDS WlfH XPEN I - _ o , . I e
(N) 1.51 1.81 1.51 2.4
NEG  (N) _1.50 1.81 1.51 2.41
AIN) 1.50 1.81 1.51 2ol
o : NEG A(N} B 150 lo81. 1.51 _2ell
tu) 1.50 1.81 1.51 2.41
o NEG {U) 1.50 1.81 t.51 2241 _ i , _
A{U) 1.50 1.81 Lol 2.ul
e NEG AtU} 1.50 1.81 1.51 2.41
_AC EXPNT N._ ME o o _ . _ S
1.80 1.81 1.80 2.4l
. _ 1.80 1.81 1.80 2.4 . )
1.80 1.81 1.80 2.4
e 1.80 _l.81) 1.80 2.41
1.80 1.81 1.80 2.4
- 1.80 1.81 1.80 _  2.41% -
1.80 1.81 1.80 2.41
_ : _ . 180 1.81 1.80 _ 2a41 B ,
AC WITH XPFP.  MEM WIVH XPEN _
1) 1.80 1.81 1.80 2.41
,,,,,,, NEG (N} _ 1.80 1.81 1.80 2.41 N B} N
A(N) 1.80 1.81 1.80 2.4
NEG AIN) . . . 1.80 1.81 1.80 2ok}
(u) 1.80 1.81 1.80 2ol
. NEG__tW) 1.80 1.81 o 1.80 2.4 1
ALY 1.80 1.81 .80 2.4
. NEG Al{U) 1.80 i.81 1.80 _2ek]) : - o




- FLOATING POINI F+ OQPERATION. _ WITHQUI FORWARDING OfF EXTERNAL AND [-BOX OPERANDS

NO INDEXING
INTERNAL EXTERNAL

 NORMALIZEGC 1.

OPERAND OPERAND OPERAND

" INDEXING

INTERNAL EXTERNAL 1-60X

OPERAND  OPERAND

AC EXPNT N. MEM EXPNT XPFN
e AND
NEG (N}

e AN
NEG AIN)

(y)

1.80
1.80
- laB0
1.80
1280

1.81
1.81
1.81
1.81
1.81

NEG (U)
Y Y 11}
NEG A(U)

AC WITH XPFP. MEM WITH XPFN
(N)

1.80
1.80
1.80

1.80

l.81
1.81
1.81

1.81

NEG (N}

NEG A(N)
ooty
NEG  (U)

ALU)

A(N) _

1.80
1.80
1.80
1.80
1.80
1.80

1.81%

NEG A(W)

1.80

1.80 Zall
1.80 ol ]
1.80 2al
1.80 2ol
1.80 . 2.81
1.80 2ol
1.80 241
1.80 2el

R IPY 1 ¢ B
1.80
1.80
1.80
1.80
1.80

_1.80
1.80

(N) 1.8B0 1.81 1.80 2,41 e
- NEG (N} 1.80 i.81 1.80 2.41
S .Y ¥ \') R S— P ;1 ¢ SE— Y ] 1.80 2.41
NEG AN} 1.80 1.81 1.80 2.kl
S 4V | e 1280 S 1.81 1.80 2.4
NEG  (U) 1.80 1.81 1.80 2.h1
AfU) 1,80 le81 1.80 2el1 . S S S —

NEG AtU) 1.80 1.81 1.80 2eli ]

B80TH OPERANDS WITH XPFN
e AN 180 1.814 1.80 2.41
NEG AN} 1.80 l«81 1.80 2.1

R A(N) 1.80 l.81 o leBO LeMY e

NEG AU(N) 1.80 1.81 1.80 2.4
U U ¥ B 1.80 1.8 1.80 2al]
NEG  (U) 1.80 1.81 1.80 2ol ]
,,,,, : S ALY ~1.80 1.81 1.80 2a41
NEG AU} 1.80 .81 1.80 2eli ]
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FLOATING POINT E+ OPERAYION. _WITHOQUT FORWARDING Of EXTERNAL AND I-BOX QOPERANDS

NO INDEXING
INTERNAL EXTERNAL 1-BOX

INDEXING

INTERNAL EXTERNAL 1-B80X

OPERAND OPERAND OPERAND

OPERAND OPERAND

NORMALIZED 1.

iN) 240 2.40 2,40 22,41
NEG (N) 2,40 2.40 2.40 2.41
- A{N) 240 2.40 240  2.u4]
NEG A(N) 2.40 2.40 2.40 2eu1
{u} 2.40 240 2240 2.4l
NEG (U} . 2.40 2.40 2440 2.4
A(U) 2240 240 2240 2elt ]
NEG ALU) 2.40 2.40 2.40 2.41
BOTH OPERANDS WITH XPFN
iN) 2240 2.40 2440 2ol )
NEG (N} 2.40 2.40 2.40 2441
ALN) 2.40 2.40 2.40 2.41
NEG A(N} 2.40 2.40 2.40 2e41
[4V))] 2.40 240 2.40 2041
NEG {U) 2.40 2.40 2240 2.41
AlLU) 2.40 240 2.40 2+41
NEG A(U) 2440 2.40 2440 2.410
AC EXPNT N. MEM EXPNT XPFN
i 1N) 2.40 2.40 2.40 2.4
NEG (N) 2440 2.40 2.40 2.41
A(N) 2040 2.40 2.40 2.41 —
NEG AtN) 2.40 2.40 2.40 2.41
(12 ] 2.40 2.40 2.40 2ol
NEG (U) 2.40 2.40 2.40 2.u41
A(U) . 2.40 2.40 2.40 2.41 _
NEG ALU) 2.40 2.40 2.40 2.4
AC WITH XPFP. MEM WITH XPFN
(N) 2.40 2.40 2440 2041
NEG (N} 2.40 2.40 2.40 2.4}
AIN) 2.40 2.40 _ 2440 2ok 1 _
NEG A(N) 2.40 2.40 2.40 2.4
R vy 240 2,40 2.40 2.41
NEG (U} 2.40 2.40 2440 2.41
A(U) 2440 2.40 2240 2.41
NEG A{U} 2.40 2.40 240 2.1




FLOATING POINI L OPERATION. WITHOUT FURWAKRDING OF EXTERNAL ANp I1-BOX OPLRANDS
NO INDEXING INDEXING
INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL  I-BOX
OPERAND OPFRAND OUPERAND  OPERAND OQPERAND  OPERAND
NORMALTZEC 1.
) e AN 1.33 d.81 1.33 BEPL S - _ L .
NEG (N} le33 .81 1.33 2.l
A(N) 1.33 i.81 133 2.4
NEG ACND 1.33 1.81 1.33 2.4l
oty 133 1.81 1.33 2eli ]
NEG (U} 1.33 1.81 1.33 2.4
. AU C .33 d.81 o 1e33 2.M0 I S N
NEG ALUD 1.53 1.81 1.33 2.41
MEMORY OPERAND HAS XPFN
(N} 1.33 1.81 1.33 2.u1
NEG (N} 1.33 1.81 1.33 2.4l
) e MNY 1.43 _ 1.81 1.33 2.41 e o o :
NEG AN} 1.33 1.81 1.33 2.ul
: (V)] 1.33 1.81 1.33 2.4
NEG  (U) 1.33 1.81 1.33 2.0
ALY} 1.33 .81 1.33 2all
NEG A(U) 1.33 1.81 1.33 2.ul
MEMOKY OPERAND HAS U,V FLAGS
(N) 1.33 1.81 1,33 2.u1
NEG N} 1.33 1.81 1.33 2.u1
L AIN) 1443 1.81 1.33 2.4
NEG A(N) 1.33 1.81 1.33 P
- _ U} - _1.33 _ 1.81 .33 2ol ] o e . I i
NEG  LU) 1.33 1.81 1.33 PRY
AtU} 1.32 .81 1.33 Ry
NEG AfUY 1.33 1.8 1.33 2.4
MEMORY OPERAND HAS XPFP
o S {N) 1.33 .8y 1.33 2241 L _
NEG  (N) 1.33 1.81 1.33 2.1
_ AiIN) Che 32 .81 1.33 2.4
NEG ALN) 1.33 1.81 1.33 2.41
IR £ VY | 1.33 .81 1.33 2.41
NEG  (U) 1.33 1.81 1.33 2.4l
i e . _ALU) 1.3% 1.8l 1.33 2.4 B e
NEG ALU) 1.33 1.81 1.33 2.l
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e e e 58

. ___FLOATING POINT 1WF OPERATION. _WITHQUT FORWARDING CF EXTERNAL AND [-BOX OPERANDS S
NO INDEXING INDEXING
. o JINTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL I-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

(N} 1.33 1.814 1.33 2.4
NEG (N} 1.32 1.81 1.33 Py
ALN) 1.33 1.81 1.33 2,41
NEG AIN) 1.33 1.81 , 1.33 2,41
() 132 1.81 o 1,33 2.41 o . ]
NEG - (W) 1.33 1.81 1.33 2.41
ALU) 1.33 1.81 1.33 2041
NEG ALU) 1.32 1.81 1.33 2.4
MEMORY OPERAND HAS XPFN
(N) 1.33 1.81 1.33 2.4l A .
NEG (N} 1.33 1.81 1.33 2441
ALN) 1.33 1.81 1.33 2.4l
NEG A(N) 1.43 1.81 1.43 2.41
,,,,,,, ; ) 1.33 .80 1.33 2.41 - . I
NEG  (U) 1,33 1.81 1.33 2441
ALU) 1.33 gl . 1.33 240 R )
NEG A(U) 1.33 1.81 1.33 Py
MEMORY OPERAND HAS U,V FLAGS
o (N) 1.33 1.8 1,33 2.4 o ) L
NEG (N) 1.33 1.81 1.33 2,41
. ALN) .33 0.8V V.33 2eMb
NEG A(N? 1.33 1.81 1.33 2okl
() .33 1.81 _1.33 2,41
NEG  1U) 1.33 1.81 1.33 P
_ _AtU) 1.33 1.81 1.33 2,41 e
NEG A{U) 1,33 1,81 1.33 2441

MEMORY OPERAND HAS XRFP

IND 1.33 1.81 1.33 241
NEG  (N) 1.33 1.81 1,33 2041
ALN) 1.33 .80 133 2.0
NEG A{N) 1.33 1.81 1.33 2,41
~ tu) C0e33 M8l 1.33 2,41 _
NEG (U} 1.33 1.81 T 1.43 2eud 1
ACU) 1.33 1.81 1.33 2.4

NEG

Aty

1.33 .81 133 2okt




FLOATlNG_EOLNI__DL_qDBERAIlDﬁ.__hlluDUI.EDRHARDING_DEWEXIERNALMANDAI:BOXHORERANDSWWW_“MU“< L

NO INDEXENG INDEXING

- INTERNAL EXTERNAL  [-BOX  INTERNAL EXTERNAL I-BOX .. . .
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

S -

NORMALIZED {. |

(N) 1,40 1,81 ! 1ol 2eu1
- NEG (N) Y 1.81 f lotid 2.4
ALN) 1.40 1.8% lelt ) 2241 .
NEG AN} ' 1.40 .81 Tolkl 241
() ‘ 1.40 1.81 1ol 2e41 B B
NEG (U) I PV 'Y 1.81 1ot 2.4
AlU)Y - 1.40 1.81 lots ! 2.4}
NEG A(U) 1.40 1.81 lok ] 2.41
MEMORY OPERAND HAS XPFN
iN) 140 1.81 . 1o} el
NEG {N) 1.41 1.81 Tolid 2.41
A(N) 140 1.81 (Y| 2041
NEG A(N) Y 1.81 loli ) 2.4 1
(U) 1.40 1.81 Lol 2.4 -
NEG (U) 1.40 1.81 1okl 2.41
- A{U) 140 1.81 lal4l 2081 —
NEG AtU) 1.40 1.81 lad 241
MEMORY OPERAND HAS UoV FLAGS
o . (N) lalil 1.81 Yele) 2,41 . e
NEG (N} 1.40 1.81 foltd 2.4 1
- _ ALN) 1.40 1.81 1.4 V'S B
NEG A{N} 1.40 1.81 lel) 2.41
(y) 1,40 1.81 1.41 2.41
NEG (U) 1.40 1.81 1ol 2.41
e S ALU) 140 1.81 lolyl 240 -
NEG A(U) 1.40 1.81 1ok 2.41
MEMORY OPERAND HAS XPFP
{N) 1.40 1.81 1ol 2.4
NEG (N} l.40 1.81 Tolt d 2.k
A(N) 1.40 1.81 1ot} 2.4 _ o IO
NEG A(N) 1.40 t.81 Y 2.4
o (u) 1ok 1.81 Yeled 2eMd
NEG (U) 1.40 1.81 Tl 2.41 *
o ALU) 1.40 1.81 lalt 2.41
NEG ALU) Y] 1.81 Y 2.41




FLOATING POINT DLWF OPERATION. _WITHOUT FORWARDING OF EXTERNAL AND I-BCX OPERANDS . .

NO INDEXING INDEXING
INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL 1-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

(N) [P 1.81 iab1 2041
_ NEG (N) 1.40 1.81 felid FRL S
A(N) 1.40 1.81 loli !l 241
NEG A(N) .40 1.81 lali 241
1u) .40 1.81 A4 2241
NEG (U) - .40 1.81 ol 2.4
AtU) .40 1.81 ielil 2.41
NEG AtU) ot l.81 fett 2.41
MEMORY OPERAND HAS XPFN
~1N) 1okl 1.81 lall 2.41
NEG (N} 1.40 i.81 lold 2.41
ALN) fabl 1.81 lolt d 2041
NEG AIN) 1.40 1.81 leltl 2441
{y) .40 1.8% loll 2041
NEG (U} [ LR 1.81 [P 2.41
AtU) ol 1.81 i i.40 2041
NEG AlU) 1.40 1.81 141 2441
MEMORY OPERAND HAS U,V FLAGS
(N) 140 1.81 o lall 2041
NEG (N) 1.40 1.81 latd 2.4
) A{N) 1.40 o810 labi 241
NEG A{N) .40 1.81 ot d 241
{U) i=40 1.81 loll 2.41
NEG (U} l.40 1.81 Tl 2.41
A{U) 1.40 1.81 lelbdl 241 -
NEG AW 1.40 1.81 ol 2441
MEMORY OPERAND HAS XPFP
(N) 1.40 .81 1.41 2.41
NEG (N} lotal 1.81 lebl 2.41
A(N) 1.40 1.81 o lalt 2.1
NEG AIN) .40 1.81 lolid 2.41
(vl 140 1.8 la.uil 2041 -
NEG (U) 1.40 .81 .41 2e41
AtUY 1.40 1.81 lal} 2.41
NEG A{U) 1.40 1.81 jolil 2.41




S ELOATING POINT 1FT OPFRATION.. WITHQUIL FORWARDING OF EXSfERNAL . AND_I=BOX OPERANDS . -
NO INDEXING ' _ INDEXING
. INTERNAL EXTERNAL _ [-BOX__ INYERNAL EXTERNAL I-BOX ; I .
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
_ (N) 4,36 u,06 4,36 4,07
NEG (N) u.37 4.06 4.37 u.07
S e CAIND w31 4.06 4.3l 4.0 . ~
NEG AIN) b 36 u.06 L.36 4.07
I I V) I y.37 4.06 . Ma3T . u.OT7 ~
NEG LU} 'Y 4 4a06 h.37 4.07
AU) 4,36 4.06 4,36 4,07 B
NEG ALU) W37 4.06 4.37 4,07
MEMORY OPERAND HAS XPEN
B o ANY o .3 4.06 . ha3l 4,01 :
NEG IN) 4. 37 4.06 4.37 4.07
ALN) 4.36 4.06 4,36 4,07 _
NEG A(N) Y 4.06 4.36 k.07
I SR 1 V) N P ¥ 4,06 4,37 4,07 . . B
NEG (U} Y 4,06 be36 4.07
. . Y Y 15 SR "PY: ¥ SR 'Y Y- S P ¥ ¢ 4.07. - _
NEG AlLU) h.36 4.06 4.36 4,07
MEMORY OPERAND HAS U,V FLAGS
P JRS— e AND 4o.37 406 R L 4.37 4.07 — -
NEG (N) h.36 L.06 b.36 4,07
B e ANY .37 Ml.06 . ha36 u.07 . I
NEG A(N) b.37 4.06 4.37 u.07
(u) 4,36 4,06 4.36 4,07
NEG  (U) Lo 36 4.06 ha36 u.07
S S ¥ £ V) N 'Y ¥ S 'Y 11 4,37 u.01 - -
NEG ALU) TS 4.06 %36 4.07
MEMORY OPERAND HAS XPFP
(N) boe36 4,06 be36 4,07
NEG (N 4. 37 4.06 tu.36 4.07
§ e AENY o 8.3T . 4.06 4,37 4.00 - S
NEG AUN) 437 4,06 u.37 4,07
S e A) 4.36 . 4.06 .36 heO7 . _ i}
NEG  (U) ue37 4.06 4.36 4.07 :
ALU) ¥.37 4.06 4.37 4.07 j
NEG AlU) u.37 4,06 4.36 b.07 ‘
B B o B - - B - B B 61




FLOATING PQINY M+ OPERATION. WITHOUT FORWARDING OF EXTERNAL AND [-BOX OPERANDS

62

NO INDEXING :
INTERNAL EXTERNAL 1~-BOX

INDE XING
INTERNAL EXTERNAL 1-BOX

OPERAND OPERAND OPERAND

OPERAND OPERAND OPERAND

NORMALIZED 1.

{N) 4,79 Bolb 4,93 9.89
NEG (N) 4.93 8.68 4.81 9.67
AN} 4,80 B4 4,93 9.89
NEG A(N) 4,93 8.68 4.80 9.67
(U} 4.52 7.86 ha52 9.017
NEG () 4.92 7.86 4e52 9.07
AtU) 4.52 T1.86 b.52 9.07
NEG AtU) 4.52 71.86 Lh.52 9.07
MEMORY OPERAND HAS XPFN
iN) .52 1,86 ka2 9.07
NEG (N} k.52 7T.86 4.52 9.07
A(N) 4e52 71.86 ba.52 9.07
NEG A(N) 4.52 7.86 4.52 9.07
{u) k.52 7.86 4.52 9.07
NEG (U} 4,52 7.86 he52 9.07
AtY) 4,52 1.86 4.52 9.07
NEG AlU) 4.52 7.86 4.52 9.07
MEMORY OPERAND HAS U,V FLAGS
. IN) ool B.46 be62 9.67
NEG (N} 4.65 8.46 b.bh 9.67
ALN) b.65 B.46 4.63 9.67
NEG A(N) h.66 B.U406 .ol 9.67
(y) 4.0l 8.46 beOY 9.67
NEG (U} 4o63 B.46 ba6l 9.67
AtU) L.ol 8.6 hae62 9.61
NEG AlLU) 465 8.u46 be65 9.67
MEMORY OPERAND HAS XPFP
(N) beb? B.W6 La62 9.67
NEG (N} 4.65 8.46 ba62 9.67
A{N) hot2  B.ho ha62 9.617
NEG A(N)} .62 8.L46 4.65 9.67
{u) o605 = B.ub6 .65 9o
NEG (W) b.65 8.46 L.62 9.67
AtU) 4,63 8.u46 ha63 9.67
NEG AL 4.62 8. 46

ho62 9.67




£LOATING POINT M+MG OPERALION. WITHOUT FORWARDING OF EXTERNAL AND I-g0X QPERANDS

NO INDEXING INDE XING
INVERNAL EXTERNAL i-B0OX INTERNAL EXTERNAL 1-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

" NORMALIZEC 1.
(N) 4.80 8.u6 4.93 9.89

NEG (N} 4.93 8.68 4.81 9.67
AIN) 4.81 8.46 ] 4.93 . 9.89

NEG A(N} 4.93 8.68 ha81 9.67
— {u) Ue52 1.86 . ._la.52 . 9.07 _
NEG (W) - L.82 B.lb 4a.82 9.67
Aty) - . bo952 7.86 4,52 9.07
NEG ALU)} .82 B.ub 4.82 9.67
MEMORY OPERAND HAS XPFN
e - J— IN) M52  7.86 . WJS2 9,07 I - -
NEG {N) heb2 7T.86 4.52 9.07
A(N) boeb2 .86 b.52 9.07
NEG A{N} he52 7.86 hebH2 9.07
- e ALY Y52 . 186 . 4,92 9.07 S S _
NEG (W) h.52 71.86 4.52 9.07
e AU Me%2  TWB6. . MG92 9.0 I
NEG A{U) 4.52 7.86 he52 9.07
MEMORY OPERAND HAS UsV FLAGS
B N 4,63 Bol6 . be6W . 9,607 S
NEG (N) 4.60 B.u46 h.63 9.67
e e AINY . booS . Belwb . W.65 9.6 -
NEG A(N} e b2 8.46 L4.65 9.67
[RVE) be63 Ba.46 4.62 9,67
NEG (V) L.63 8.h6 h,62 9.617
S ¥ 1V} R— 4,65 8,46 S o Me62 0 9.61 e
NEG A(U) L.65 8.u46 h.6k 9.67
MEMORY OPERAND HAS XPFP
' {N) .61 Bal6 he63 9e61
NEG (N? hab2 B.46 he62 9.67
— i AANY 8660 BeM6 . #.63 9,67
NEG AIN) h.65 8.u46 4.63 9.67
- - tuy : 4.63 8.6 ... lMeb5 9.6 R _
NEG (U} he62 8.46 b.6u4 9.67
AlU) 4.64 B.46 4.6u 9.67
NEG ALU}) b.67 8.46 L.bu 9.67
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FLOATING POINT Eel : -
'EFFECTIVE ADDRESSES
ONE 2040
ADDRESS FIELD NOT INDEXED ~
(N) 2.40 2,40
“ NEG (N) 2.40 2.40
A(N) 2440 2.40
NEG AIN) 2.40 2.40
{u) 2.40 280
NEG (U) 2.40 . 2.40
ALU) 2,40 2240
NEG A(U) 2.u0 2,40
ADDRESS FIELD IS [INDEXED
IN) 2,40 2,40 T -
NEG (N) 2.40 2.40
ALN) 2040 2.40
NEG AUN) 2.40 2,40
() 2,40 2,40 e
NEG (U} 2.40 2.40
ALU). 2,40 2,40 S . :
NEG A(U) 2.40 2.40



-ELOATING POINT SHF

SHIFT | SHIFT 3 SHIFT 6 " SHIFT v  SHIFT 12 SHIFT 95
ADDRESS FIELD NOT INUEXED
AN 1.80 i.80 2. 10 £a40 2.70 8.70 N
NEG  IN} 1.80 1.80 2.10 20 2.10 Be 70
e AAN) 1.80 .80  2.00  Z. 40 2.70 8,100 e -
NEG AUN) 1.80 1.80 2,10 240 2410 8.70
U)o 1.80. 480 2. 10 Z2eh0) 2«0 .10 - -
NEG (U} 1.80 i.80 2. 10 Jel0 2.10 8470
. AtU) 180 . 1.80 2410 Zal0 2.10 Ha 0 - -
NEG AtU} 1.80 1.80 2410 2440 2.70 8.70
ADDRESS FIELD 1S INDEXED
. ANY 1.80 1.80 2. 10 2240 2440 4.70Q
NEG  (N) i.80 1.80 Z2.10 2. 40 2.40 8.70
AIND . 1.80 1.80 2. 10 240 2:40 8.70 N
NEG ALN} 1.80 .80 2410 240 2.40 8.70
[ — 41D 1.80 ~1.80  2.10 L2280 2,080 BWI0 — —
NEG (U} .80 1.80 2.10 2.40 2.40 8.70
_ALUY 1.80 _. 180 2:10 2240 2:40 .10 - -
NEG AlU) 1.80 1,80 2.10 2. 40 2.40 8.70
e e - o JERSESS E— - — .
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o . 66

FLOATING PQINT + OPERATION, WITH FORWARDING OF EXTERNAL AND [-BOX OPERANDS

NO INDEXING : INDEXING
INTERNAL EXTERNAL i-BOX INTERNAL EXTERNAL [-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMAL IZED 1.

(N) 4. 37 2.41 2.27 4.37 2.41 2.41
NEG  IN) 4,37 241 2.27 4.37 241 2441
ALN) 4.37 2.41 2.27 y.37 2.41 PR
NEG AN} 4,37 2441 2.27 4,37 2.41 2.4

o (u) 3,60 2.41 1.81 3,60 2.41 2.41 o
NEG (U} 3,60 241 1.81 3,61 2.41 2041
ALU) 3.60 2.b1 1.81 3.61 2.41 2.41
NEG A(U) 3.60 2441 1.81 3.61 21 2.4 1

BOTH OPERANDS WITH XPFN .
- (N) 3,60 2.u41 1.81 3.61 2.41 2.41
NEG  (N) 3.60 2.4 1.81 3.61 2.4 2,41
ALN) 3.60 2,41 1.81 3.61 2.4 2.41
NEG A(N) 3.60 2.4 1.81 3.61 2.41 2,414
B () 3.60 2.u1 1.81 3.61 2.41 2.41 R
NEG (W) 3.60 2.1 1.81 3.61 2441 2,41
. ALU) 3.60 2,41 1.81 3.60 2.41 2.4
NEG ALU) 3.60 2.4l 1.81 3.61 2.4 1 2,41
AC EXPNT N. MEM EXPNT XPFN
,,,,,, {N) 3.90 2.41 1.81 3.90 2.41 2.41
NEG (N} 3.90 Py 1.81 3.90 2.4 2.41
o A(N) 3.90 2.41 1.81 3.90 2.4} 2.41
NEG AIN) 3.90 2.4 1.81 3.90 241 2.4
LUl 3.90 2.41 1.81 3.90 2.41 2.4
NEG (U} 3.90 2.41 1.81 3.90 2.4 2441
~ ALU) 3,90 2.41 1.81 3.90 2.41 PN
NEG AlU) 3.90 2.4 1.81 3.90 2.4 2441
AC WITH XPFP. MEM WITH XPFN

(N) 3.90 2.41 1.81 . 3.90 2.41 2.41
NEG (N} 3.90 2.4l 1.81 3.90 2.41 2.41
B ALN) 3.90 2.41 1.81 3.90 2.41 2.4 1
NEG A(N) " 3.90 2441 1.81 3.90 2.41 2.k
©{u) - 3.90 2441 1.81 3.90 d.41 2.4l
NEG (W) 3.90 2.4 .81 3.90 2.4 1 2.5
AU} 3.90 2.4l .81 3.90 2.41 2.41
NEG AW 3.90 2.41 1.81 3.90 2,41 2.41




- ELOATING POINT D+ OPERAYION. WITH  FORWARDING QOF EXTERNAL AND [-BOX _OPEFRANDS

NO INDEXING

INDEXING

INTERNAL EXFERNAL 1-BOX leERNAL EXTERNAL _ I-BOX

OPERAND OPERAND OPERAND OPERAND

OPERAND OPERAND

NORMALIZEC 1.

. ({N) Loh3 2.58 2.517 haoli3 2.58 2.58
- NEG (N} i5.01 2.58 2.57 15.01 2.58 2.58
A(N) bou3 2.58 2.517 443 2.58 2.58 — e
NEG A(N) 15.00 2.58 2.57 15.01 2.58 2.58
(HVE] 3.90 2041 1.80 3.90 2,41 2.1 S — — S
NEG (U} 4,20 - 2.4l 1.814 4.20 2.4 2.41
AlU)Y 3.90 2.u1 1.81 3.90 2.41 2414
NEG AtU) 4.20 2.41 .81 4.20 2.41 2.4
BOTH OPERANDS WITH XPFN .
iN) 3.90 2.4 1.81 - 3.90 2.4 1 2.4} S S _
NEG (N} 3.90 2.41 1.81 3.90 2.41 2.u41
A(N) 3.90 2ot 1.81 3.90 . 2.ul 2ot}
NEG A(N) 3.90 2.41 l.81 3.90 2.41 2.u1
N (uj) 3.90 © 241 - 1.81  3.90 . 2.4)  _ 2.4% S — e
NEG (UY 3.90 2.41 i.81 3.90 2.4 2.4l
S e Af(U) 3.90 2.41 _le81  3.90 _ 2.41 _2.41 o - - R -
NEG A(U) 3.90 2.4 1.81 3.90 2.41 2.41
AC EXPNT N. MEM EXPNT XPFN
- — (N} 4,20 241 _2.40 4,206 2.4l 241 JE - S I
NEG (N) 4.20 241 2.10 4.20 2.4 2.4
_ S A(N} C 4,20 2241 0 2.10 0 4.20 0 2.4) ek} ~ - - -
NEG A(N} 4.20 2.41 2.10 4,20 2.41 2.41
. {u) 4,20 2.u41 2210 4,20 241 AR
NEG (W) 4.20 2441 2.10 4.20 2.41 2.41
B ALU) 4,20  2.41 2,10 . 4.20 2.4l 2ok} - — - -
NEG AtW) 4.20 2.41 2.10 4.20 2.41 2.41
AC WITH XPFP. MEM WITH XPFN
i{N) 4,20 2.41 2.10 4.20 2241 2041 —
NEG (N} L4.20 2.41 2. 10 4.20 241 2.41
e _ALN) 4.20 2.41 210 420  2.41 2.41 I — _
NEG A(N) 4.20 2.41 2.10 4.20 2l 2.4
N 8 ¥ X | 4.20 2.41 2.10 L 4.20 2.4 2.k o _ _ _
NEG (U) 4.20 2.41 2.10 4. 20 2.41 2altd
_ AtU) 4.20 2.41 2.10 4,20 2.1 2.b1
NEG A(U) 4.20 2.41 2.10 4.20 2.4 2.4 1




e FLOATING POINT K OPERATION. WITH __ FORWARDING OF EXTERNAL AND I-BOX OPERANDS

«

68

NO INDEXING

INDEXING

INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL

! OPERAND OPERAND OPERAND

OPERAND OPERAND OPERAND

NORMALIZED 1.

I=-8BOX . .

{(N) 3,60 - 2.418 1.81 3,61 2.41 2.41
NEG (N 3,60 241 1.81 3.61 2.4 2o 1
- ALN) 3.60 2.41 1,81 3.61 P! 2,41 . o R
NEG A(N) 3,60 2.41 1.81 3.61 241 2.4
tu) 3560 2041 .81 3,01 2.41 2el1 i} .
NEG (U} 3,60 .. 2.4 t.81 3.61 2.41 2.41
AtU) 3,60 2.41 1,81 3,61 2.41 2ol
NEG A(U) 34614 2.41 t.81 3,61 2.41 2.4
BOTH OPERANDS WITH XPFN
(N) 3,60 2,41 1.81 3,61 2.41 _2el41 I - R
NEG (N} 3.60 241 1.81 3.61 2.41 2.41
A(N) 3,60 2441 .81 3.61 2.41 2.41
NEG AIN) 3,60 2.4 1,81 3,61 2.4l 2.4
() 3,00 2441 1.8 3,60 2.41 2,41 e
NEG (U} 3,60 2.41 1.81 3.61 2.41 2.4
AlU) 3,60 2.41 181 3,61 _2e41  2.u1 . I R
NEG AfU) 3.60 PIY 1.81 3.61 2.41 240
AC EXPNT N. MEM EXPNT XPEN
(N) 3.90 2.40 181 3,90 2.4 . 2.41
NEG (N) 3.90 2.41 1.81 1.90 2441 2eu1
ALN) 3,90 2,41 . 1.81 3,90 2.4 2.41 _
NEG AN} 3.90 2.41 1.81 3.90 2.4 2441
() 3,90 2241 1.81 3,90 2.41 2+41
NEG (U} 3.90 241 1.81 3.90 2441 2eb 4
ALU) 3.90 2.41 1.81  3.90  2.41 2.4l o .
NEG AU} 3.90 2.4) 1.81 3.90 2.41 241
AC WITH XPFP. MEM WITH XPFN
{N) 3.90 2.1 1.81 3,90 2.41 2.4
NEG  {N) 3.90 2441 .81 3.90 2e41 241
AN 3.90 2,41 1e8%  3.90 2,41 2.u1 _
NEG A(N) 3.90 2.4 1.81 3.90 2.4 2ok}
o Uy . 3.90 2.4 1.81 3.90 2.4 2.41 S
NEG (U 3.90 241 1.81 3.90 2.4 2.4
AlU) 3.90 2.l 1.81 3.90 2.41 2.1
NEG ALY 3.90 2,41 1.81 3.90 P 2.41




e FLOATING POINT KMG OPERATION., WITH

_FORWARDING Of EXTERNAL AND. I=BOX QRERANDS .. .

NO INDEXING INDE XING
n . CINTERNAL EXTERNAL  I-80X  INTERNAL EXTERNAL 1-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED .
{N) 3.61 2ol 1.81 3.61 2.41 2.4 1
NEG (N) 3.60 2.41 1.81 .61 2.4 Zali ]
- . AINY 0 3.60 0 2.u1 .81 3.61 2.1 2,41 e
NEG A(N) 3.60 2.41 1.81 3.061 PRL R 2.41
S 113 N ..3.60 2.41 _1.81 3.01 L 2a41 2.40 S
NEG tU) 3.60 2.41 .81 3.61 2.u41 2ol
A(U) 3.60 2041 1.81 3.61 2.41 2.41
NEG AfU} 3.60 2.41 1.81 .01 2.4 2.41
BOTH OPERANDS WITH XPFN
PO INY . 3.60 2.1 1.81 3.061 2eM1 2.1 S
NEG (N} 3.60 2.41 1.81 3.61 2.41 2.4
A(N) 3.60 2.41 1.81 3.6} 2.41 2211
NEG A(N) 3.60 2.41 1.81 3.01 2.4 2.44
e AU 3460 0 2,40 0 1.8 3.61 LS Y S B R
NEG (U} 3.60 2.41 1.81 3.061 2.1 2.40
[ — AtU) . 3.60 2.4} L A=8Y 3.6 o 2e8Y . 281 — -
NEG A{U} 3.60 2441 .81 3.61 2.41 2041
AC EXPNT N. MEM EXPNT XPFN
I I 1N} _3.90 2.41 _1.81 ____3.90 2.41 2.u41 —
NEG N} 3.90 2.41 1.81 3.90 2.41 2041
S o AENY 390 2.u41 ~1.81 3.90 2.mu)  2.41 - -
NEG A{N) 3.90 2.41 1.81 3.90 2.41 2.4]
[§V)] 3.90 241 1.81 3.90 2.41 2.U41 S
NEG {U) 3.90 2.41 1.81 3.90 2.41 2.4}
_ _ . AlU) 3.90 2414 ~d.81 3.90 2.41 2el 1 — I
NEG ALUY 3.90 2.4 .81 3.90 2.41 2.41
AC WITH XPFP. MEM WITH XPFN
{N) 3.90 2.41 1.81 3.90 2.41 2.41
NEG (N} 3.90 2.4 1.81 3.90 2.41 2.4l
S AN} 3.90 2.0 1.81 3.90 _2e4Y 2.4 B S . - -
NEG A{N) 3.90 2.41 1.81 3.90 2.u41 2eu41
) {u) - 3.90 _ 2.4l ~1.81 3.90 2k 2eleV e
NEG {U) 3.90 2ol 1.81 3.90 2.41 2ol
AtU) 3.90 2.4} 1.81 3.90 2.41 2.1
NEG AtLU) 3.90 2.41 1.81 3.90 241 2.4
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FLOATING POINT +MG OPERATION. WITH.

. .FORWARDING OF EXTERNAL AND [-BOX OPERANDS

70

INTERNAL

NO INDEXING
EXTERNAL

I-BOX

INDE XING

INTERNAL EXTERNAL

1-80X

NEG ALU)

3.90

|

i
!
|
|

'

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZEC 1.
(N} u.37 2.4l 2.27 4o 37 2.41 2441
NEG  (N) 4.20 2,41 2.10 4.20 2.4t 2,41
e ALN) 4a37 2.1 2,21 4.37 2.4% 2.4l
NEG AIN) 4.20 2401 2.10 4e20 2.4t 2441
) () 3,60 2.41  1.81 3.6l 2.4l 2.4l
NEG  (U) 4,20 Py 2.10 4420 2.4 241
ALU) 3.60 2.41 1.81 3.60 2.4l 2441
NEG ALU) 4,20 2441 2.10 4,20 2444 Y
BOTH OPERANOS WITH XPFN
e (N) 3,60 2.41 1.8 3.60 2.4V 2.4} R
NEG (N} 3.60 2,41 1.81 .61 2.4 2.1
AIN) _ _ 3.60 2.41 1.81 3.6l 2.41 2241
NEG AIN) 3.60 2,41 1.81 1,61 2.41 P
o () 3.60 2.41 1.81 3.60 2.4 2.4 - L
NEG (U} 3,60 2.4 1.81 5.61 2,41 2441
. ALU) 3.60 2] 1.81 3.61 2.4l 2,41 .
NEG ALU) 3,60 2.41 1.81 3,60 2.41 2,41
AC EXPNT N. MEM EXPNT XPFN
AN 3290 2,41 0a81 3,90 2,41 2441
NEG INJ 3.90 2.4 1.81 3.90 2.41 2440
o AIN) 3.90 2.4 1.81 3,90 2.u) 2.4l ) o
NEG A(N) 3.90 2.41 1.81 3.90 2.4 2.4
() 3.90 2.41 1.81 3.90 241 2.41
NEG (U} 3.90 2.4 1.81 3.90 2.4 2.4
ACU) 3.90 2.4} 1.81  3.90 2.41 241 B L
NEG AlU) 3.90 2.41 1.81 3.90 2.41 2.4
AC WITH XPFP. MEM WITH XPFN
(N) 3.90 2.41 1.81 3.90 2.41 2,41
NEG (N} 3.90 Y .81 3.90 2,41 2,41
e ACN) 3.90 Z2a81 1.81 3,90 2.4} 2.4l .
NEG A(N) 3.90 241 1.81 3.90 2.41 2.4
. - 1} ) 3.90 2.4 le81 03,90 2.4 2.41
NEG (U} 3.90 2.41 1.81 3.90 2.4 241
ALU) 3.90 2.41 1.81 3.90 2.4l 2.41
3.90 2.4 1.81 2.4 2.4




ELOATING POINT D4MG OPERATION. WITH __ FORWARDING OF ExTERNAL .AND 1-80X OPERANDS

NO

INTERNAL EXTERNAL

INDEXING

OPERAND OPERAND

INDEXING

NORMALIZED 1.

I-BOX __ _INTERNAL EXTERNAL _I-BOX ... .. . ... ...
OPERAND OPERAND OPERAND OPERAND

(N) holt3 2.58 257 beh3 2258 258
- NEG (N} i5.01 6.90 6.90 15.00 6.90 6.90
A(N) ba43 258 . 2.5917 bol43 2498 2,58
NEG ALN) 15.00 6.90 6.90 15.01 6.90 6.90
(U) ~3.90 = 2.4l l.81 3.90 241 2.4 M
NEG (W) 3.90 2.41 2.40 3.90 241 2ol
ALU) 3.90 241 1.81 3.90 2.41 241
NEG A(U) 3.90 2.41 2.40 3.90 2.41 2.4
BOVH OPERANDS WITH XPFN
{N) .. 3490 2041 ~ .80 3,90 2.41 . 2.41 e o
NEG (N) 3.90 2.41 .81 3.90 2.41 2.4
AIN) 3,90 2.41 1.81 3.90 2.4 2041 S
NEG A(N) 3.90 2.41 1.81 3.90 2441 2.41
— e 390 0 2.u0 0 1.81  3.90  _2.41. . _2.41 e e -
NEG (U) 3.90 2.4 1.81 3.90 2.41 2.41
ALUD 3,90 . 2.41 . 1.8L. _ 3.90 . 2.41_ . __ 2441 . RS ;
NEG AtU? 3.90 2,41 1.81 3.90 2.41 2el41
AC EXPNT N. MEM EXPNT XPFN
N (N) ha20 2.4 2,10  h.20 2.4 244 S — -
NEG IN) 4.20 2.41 2.10 4,20 2.41 2441
...... A(N) 4e20 2.4 2,10 4,20 2.4 2,40 - .
NEG AtIN) 4.20 2.41 2.10 4.20 241 2.41
{u) 4420 2ol 1 2.10 4,20 2.41 2ol 1 —
NEG {U) L.20 2.41 . 2. 10 4.20 2.41 2.4 1
A(U) 4420 _2e81 2,10 4,20 2.4}  2.4] - . -
NEG A{U) 4.20 2441 2.10 4.20 2.4l 2.41
AC WITH XPFP. MEM WITH XPFN
iN) 4,20 PALR 2. 10 4420 2041 2.41
NEG (N} 4.20 2441 2.10 4a20 2.4 2.41
ALN) 4.20 2.4V 2,10 4.20 2.8t 2.4V
NEG A(N) 4e20 2,41 2.10 4420 2441 2.41
(102 ] 4.20 2e41. L2440 420 2.41  2.MY . .
NEG (U) 4.20 2.41 2.10 k.20 2441 FRL R
AlU) 4.20 2.1 2.10 4,20 2.41 2041
NEG AtU) 4,20 2eh41 2.10 4.20 2.41 2.ul
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ELOATING POINT ST OQPERATION. WITH  FORWARDING OF EXTERNAL AND I-BOX OPERANDS

NO INDEXING INDE XING
INTERNAL EXTERNAL 1-80X INTERNAL EXTERNAL [-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

(N) 3.61 4.80 1225 3.61 4.80 7.55
NEG (N} 3.61 4.80 7.25 3.60 4.80 7.55
- AN} 3.61 ~ 4.80 7.25 3.061 .80 1.55
NEG A(N) 3.51 4.80 7.25 3.60 4.80 7.55
1uUs 3.61 4.80 1.25 3.61 4.80 7.55
NEG  {U) 3.61 .- 4.80 7.295 3.60 4.80 7.55%
AtU) 3.61 4,80 7.25 3261 4,80 7.5%
NEG AtLU) 3.61 4.80 7.25 3.61 4.80 7.55
BOTH OPERANDS WITH XPFN
(N) 3.61 4,80 7.25 3.61 4,80 7,55
NEG (N} 3.61 4,80 7.25 3.60 4.80 7.55
A(N) 3.60 - 4,80 .25 3.60 4.80 1.55
NEG AtN) 3.61 4.80 7.25 3.60 4.80 7,55
{u) 3.60 4.80 7025 3.60 4,80 155
NEG tU) 3.61 k.80 7.25 3.6 4.80 755
LYSVE 3.64 ko80 7125 3.61 4,80 155 =
NEG AU} 3.61 L.80 7.25 3.60 k.80 7.55 )
AC EXPNT N. MEM EXPNT XPFN .
— I{N) 3.61 4.80 7.25 3.60 4.80 7.55
NEG (N} 3.61 4.80 7.25 3.60 4.80 7.55
AiN) 3.61 4.80 .25 3,60 4.80 7.55
NEG A{N) 3.60 4.80 7.25 3.60 - 4.80 7.55
[AV}] - 3.61 4,80 7.25 3.60 4.80 1.55
NEG (U 3.60 4,80 1.25 3.60 4,80 7.55
AtU) 3.61 4,80 1.25 3,60 4,80 1.59
NEG AtU) 3.64 4.80 7.29 3.60 4.80 7.55
AC WITH XPFP. MEM WITH XPFN
IN) 3.61 4. 80 7.25 3.61 4.80 1.55
NEG  (N) 3.61 4.80 7.25 J. 61 4.80 7.55
i A{N) 3.61 4.80 .25 3.61 4.80 1.55
NEG AIN) 3.61 4.80 725 3.60 4.80 7.55
_ Ul 3.61 4,80 125 3.60 4.80 755
NEG (W) 3.61 4.80 7.25 .61 4.80 7.55%
AtU) 3.61 4.80 .25 3.60 480 7.595

’ NEG AU} 3.6 4.80 - Te25 3.60 4.80 7.55




FLOATING POINT S10Q QPERATION. WITH _  FORWARDING OF EXTERNAL AND 1-80x OPERANDS

NO INDEXING INDE XING

P INTERNAL EXTERNAL  1-BOX  INTERNAL EXTERNAL [-BOX §
OPERAND OQPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
{N) 9.00 10.80 13.29 92.00 10.80 13.60 -
NEG  IN} 9.00 10.80 13.29 9.00 10.80 13.60
- AINY . 9.00 . 10.80 . 13.29 . 9.00.  10.80 . _13.60 -
NEG AIN} 9.00 10.80 13.30 9.00 10.80 13.60
S {u) H.80 . 200  12.09 B0 . 9460 12.39 -
NEG (U) 8.40 9.60 12.09 8.40 9.60 12.39
ALU) 8.40 960 12.09 8.40 2260 12,39 -
NEG AlU) B.u40 9.60 12.09 8.40 9.60 12.39
BOTH OPERANDS WITH XPFN
e e o AN) o BolMO 9460 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 12239
NEG AIN) 8.40 9.60 12.09 8.40 9.60 12.39
S e KUY B0 9,60 12,09 B.40 9.00 . _12.39 - -
NEG (U} 8.40 9.60 12.09 B8.40 9.60 12.39
AfUY o B.40  9.60 . 12.09 . 8.40 9.60 . . 12.39 - - -
NEG A{U) 8.40 9.60 12,09 8.40 9.60 12.39
AC EXPNT N. MEM EXPNT XPFN
e AN 96000 9,600 1209 0 9,00 . _9.60 . 12.39
NEG (N} 9.00 9.60 12.09 9.00 9.60 12439
e CAEND 9,00 9460 0 12.02 0 9,00 9.00 S 12.39
NEG ALN) 9.00 9.60 12.09 9.00 9.60 12.39
1y} 8.40 2.60 12.09 B.40 22060 12.39 -
NEG (U} 8.40 ?.60 12.09 8.40 9.60 12.39
e . AtU) 8.0 . 9.60 . 12,09 8,40 . 9,00 12.39 -
NEG ALU) 8.40 9.60 12.09 8.40 2.60 12.39
AC WITH XPFP., MEM WITH XPFN
(N) 8.40 9.60 12.09 B.40 9.60 12.39 -
NEG (N) 8.40 9.60 12.09 B8.40 9.60 12.39
e AENY B WO 9.60  12.09  B8.40 9.60 . _12.39 - -
NEG A(N) 8.40 9.60 12,09 8.40 9.60 12.39
—— e AU BelO 9.60. 12.09 8.40 . 9.60 12,39
NEG (U} 8.40 9.60 12.09 8.40 9.60 12.39
Atu) 8.40 9.60 12.09 8.40 9.60 12.39
NEG AtU} 8.40 9.60 12.09 8.40 9.60 12.39
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FLOATING POINT SRD QPERATION. WITH

FORWARDING OF EXTERNAL AND [-BOX OPERANDS

NO INDEXING
INTERNAL EXTERNAL 1-80X

INDEXING
INTERNAL EXTERNAL

1-BOX

OPERAND OPERAND OPERAND

OPERAND QPERAND OPERAND

NORMALIZED 1.

(N) 3.61 5410 7.86 3.60 5.10 8.14

NEG (NI 3.60 5.10 7.86 3.60 5.10 8.16

ALN) 3.61 5.10 7.86 3.6l 5.10 8.16

NEG AIN) 3.61 5. 10 7.86 3.60 5.10 B.16

(u) 3.6 5.10 7.86 3.61 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 5410 8. 16

BOTH OPERANDS WITH XPFN ,
IN) 3.61 5,10 7.86 3,60 5.10 8.16 -

NEG  IN) 3,61 5.10 7.86 3.6 5.10 Be 16

ALN) 3.60 510 7.86 3. 60 5.10 8.16

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 3.61 5.10 B.16

ALUY 3.60 510 7.86 3.60 5.10 8.16

NEG A(U) 3461 5.10 7.86 3.61 5.10 B.16

AC EXPNT N. MEM EXPNT XPFN

) (N) 3.61 5.10 7.86 3.61 5.10 8.16 -

NEG (N} 3.6 5.10 7.86 3.60 5.10 8416

o AIN) 3.61 5.10 7.86 3.61 5.10 8.16

NEG A(N) 3.61 5. 10 7.86 3.61 5.10 8.16

1) 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

o ALU) 3.61 5,10 7.86 3.61 5.10 8416

NEG ALUY 3.60 5.10 7.86 1.60 5410 8.16

AC WITH XPFP. MEM WITH XPFN

(N) 3.61 5.10 7.86 3,60 5.10 B.16

NEG  (N) 3.61 5. 10 7.86 3.61 9.10 8. 16

ALN) 3.61 5.10 7.86 3,61 5.10 8.16

NEG A(N) 3.6 5. 10 7.86 3.61 5.10 8.46

() 3.61 5.10 7.86 3.61 5,10 8.16 -

NEG (L) 3.61 5.10 7.86 3.61 5410 8.16

~ ALU) 3.61 5.10 7.86 3.61 5.10 B.16

NEG A(U) 3.61 5.10 7.86 3.61 5.10 8.16




FORWARDING OF EXTERNAL AND

36.01
36.01

L3601

36.01

36.01
36401

36.01
36.01
36.01
36.01
36.01

L.36.01
36.01

36.01
36.01

i
cic
——

36,
36.
36.01
36.01
36.01
36.01

36.01

FLOATING POINT. _ SRT OPERATION. WITH
NO INDEXING
INTERNAL EXTERNAL [-BOX
OPERAND OPERAND (OPERAND OPERAND
NORMALIZED 1.
S — (N) 3u.81 36.00 39,28 3u.81
NEG (N) 34.81 36.01 39.28 3u.81
o AIN) 3u.81 36.01 39.28 3u.81
NEG A(N) 34.81 36.01 39.28 34.81
- o tu) 3he.81 . 36.01 39.28 3u.81
NEG  (U) 3u.81 36.01 39.28 3u.gl
AlLU) RS R 36.01 39.28  3u.81
NEG AlU) Su.tl 36,01 39.28 3u.81
BOTH OPERANDS WITH XPFN
. (N} 3u.81 36.01 39.28 S4.81
NEG (N} h.81 36,01 j9.28 34.81
ACNY  34.81 36.01 39.28 L3u.81
NEG A(N) .81 36.01 39.28 34.81
W) ju.81 36,01 39.28 34.81
NEG (U) .81 36.01 39.28 3u.81
. AlUY 3h.81 36.01 39.28 3u.81
NEG AtLU} in.8t 36.01 59.28 3u.81
AC EXPNT N. MEM EXPNT XPFN
(N} 34.81 36.01 39.28 3u.81
NEG  (N) 3u.81 36.01 39.28 3h.81
ALN)} 34.81 36.G1 39.28 3u.81
NEG AUN) 34.81 36.01 39.28 3u.81
I o Auy o 3u.81  36.08  39.28 3u.81
NEG  (U) 34.81 36.01 39.28 3u.81
B . ALY 34.81 36.01 39.28 3u.81
NEG ACU) 4.81 36.01 59.28 3u.81
AC WITH XPFP, MEM WITH XPFN
o oo ANY O Sh.wl . 36.01 0 39.28  3u.81
NEG (N} sh.81 36.01 39.28 34.81
ALND 34,81 36.01 39.28 34.81
NEG A(N) in.81 36.01 39.28 34.81
tu) Ju.b) 36.01 319.28 34.81
NEG (W) 3u4.81 36.01 39.28 34.81
LAY C3u.81  36.01 39.28 34.81
NEG A{U) 3heB1 36.01 39.28 34.81

36.01

L36.01

INDEXING
INTERNAL EXTERNAL

I[-B0OX

OPERAND  OPERAND

39.58

39.58
39.98
39.58
39.498
39.58

39.58
39.58

39.58
39.58

39.58

I-BCX QRERANDS

39.58
39.58
39.58
39.98
39.58

39.58
39.58
39.98
39.58

39.58
39.58
39.58

3Y9.58

39.58
39.58
39.58
39.58
39.58

39.58
39.58

_.39.58
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. FLOATING POINT = _ QPERATION. WITH _ FORWARDING OF EXTERNAL AND I-BOX OPERANDS.
NO INDEXING INDE XING
: o INTERNAL CEXTERNAL  I-BOX  INTERNAL EXTERNAL  [-80X _
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED 1.
(N) 4.80 2.70 2.70 4.B0 2,70 2.70
NEG  (N) 4.80 2.71 2.70 y.80 2.71 2.70
,,,,,,,,, A(N) _4.80 2,171 2.70 4.80 2.7V  2.70 .. V e )
NEG AIN) 4.80 2.71 2.70 4.80 2.71 2.70
S WUy . 4.80  2.70  2.70 . 4.80  2.70 _ _2.70  __ ___ __ N
NEG (U) 4.80 2.71 2.170 4.80 2.71 2.70
) ALU) 4.80 2.70 2.70 4.80 2.70 2.70
NEG ALU) 4.B0 2.71 2.70 4.80 2.7 2.70
BOTH OPERANDS WITH XPFN
e e _AND 4.80 2.71 _2.70 . 4.80 L2a 1 2.70. _ S S )
NEG (N} 4.80 2.70 2.10 4. 80 2.71 2.10
B ACN)Y 4.80 2.71 2.70 .80 2.71 2.70
NEG AIN) 4.80 2.70 2.70 4.80 2.7 2.70
} — AU W80 2.71 210 4. 80 L2« . 2.10 . ) o
NEG  (U) 4.80 2.71 2.70 4.80 2.71 2.70
R o . AtUY .80 2.70  2.10 4.80 2.71 2.70 ]
NEG ALU) 4.80 2.71 2.170 .80 2.71 2.70
AC EXPNT N. MEM EXPNT XPFN
L P . AN _4.80 2a11 2.170. 4.80 2.7 1 2.70 i
NEG  (N) 4.80 2.71 2.70 4.80 2.71 2.70
ALNY 4.80 2.11 2.10 4.80 2.71 2.10
NEG A(N) 4. 80 2.10 2.70 k.80 2.71 2.70
- LU)  4.B0 2.11 2.70 . 4.80 2411 2.70 _ e
NEG  iU) 4.80 2.0 2.70 4.80 2.71 2.70
ALU) 4,80 2.71 2.70 4.80 2.71 . 2.70
NEG ALU) 4.80 2.70 2.70 4.80 2.71 2.70
AC WITH XPFP. MEM WITH XPFN
e iN) 4,80 L 2a11 270 .80 2471 2.70 )
NEG (M) 4.80 2.71 2.70 4. 80 2.71 2.70
A(N) 4.80 2401 2.0 4.80 2.71 2.170 ) )
NEG A(N) 4.80 2.71 2.70 4. 80 2.71 2.70
R 4R 4.80 2.70. 2.70 4.80 2.70 2.70
NEG  (U) 4.80 211 2.70 ) 2.71 2.70
e ALU) 4.80 . 2.70 2.70 4.80_ 2.10 270 o
NEG A(U) 4.80 2,71 2.70 4,80 2.71 2.70




R FLOATING POINT _p# (OPERATION, . MWITH FORWARDING . OF EXTERNAL AND I=BOX. QRERANDS

NO INDEXING B TINDEXING
INTERNAL EXTERNAL = 1-BOX INTERNAL EXTERNAL [-BOX
OPERAND OPERAND OPERANG OPERAND OPERAND OPERAND

NORMAL TLFL 1.

. e {N) 2.70 3.00 3.00 9.10 3.00 3.00
NEG (N) 5.70 3.00 3.00 5. 10 3.00 3.00
[ CACN) . 910 ~3.00 3.00 - 9. 10 3.00 - 3.00
NEG A(N) 5.70 3.00 3.00 5.70 3.00 3.00
R RY3 . ..9.10 -3.00 3.00 S 5.10 ~..3.00 3.00
NEG (U} 5.10 3.00 3.00 5. 10 3.00 3.00
- ALU) 9,10 3.00 3.00 510 3,00 3.00
NEG AtU) .10 3.00 3.00 5. 10 3.00 3.00
BOTH OPERANUS WITH XPFN
e L (N} 5.10 . 3.00 3.00 5.10 3.00 3.00
NEG (N} 5. 10 3.00 3.00 5. 10 3.00 3.00
I A(ND 2.10 3,00 3.00 9. 10 3.00 3,00
NEG ALN) 5.10 3.00 3.00 5. 10 3.00 3.00
e e . I 4V | o 2e 10 3.00 300 . 5.10. .3.00 . 3.00
NEG (W) 5.10 3.00 3.00 5. 10 3.00 3.00
SR Lo ALUY L 5.000 0 3,000 0 3.00 0 5.10 . 3.00 3.00 .
NEG A{U) 5.10 3.00 3.00 5. 10 3.00 3.00
AC EXPNY N. MEM EXPNT XPFN
SR e ANY .9.10 3,00 3.00 2.10 . .3.00. 3.00
‘ NEG (N} 5. 10 3.00 3.00 5. 10 3.00 3.00
S - oo AINY 9. 10 3.00 0 0 3.00 . 5.10 3.00 . 3.00
NEG A{(N) 5.10 3.00 3.00 5. 10 3.00 3.00
- tU) 2.10 3.00 3.00 95.10  3.00 ~  3.00 S
NEG (W) 5.10 3.00 3.00 5.10 3.00 3.00 ,
S o ARUY 0,00 0 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 MWITH XPFN
[ (N) 5.10 3.00 3.00 9. 10 3.00 J.0Q0
NEG (N} 5.10 3.00 3.00 5. 10 3.00 3.00
— o AN 5.10 0 3,00 3.00 5. 10 3.00. 3.00
NEG AIN) 5. 10 3.00 3.00 5. 10 3.00 3.00
— - _ ty) 5.0 . 3.00 . 3.00 . . 5.10 3.00 3.00
NEG () 5.10 3.00 3.00 5. 10 3.00 3.00
e ALU) 9.10  3.00 3.00 9. 10 35.00 3.00 -
’ NEG AtU) 5. 10 3.00 3.00 5. 10 3.00 3.00




FLOATING POINT /4 QPERATION. WITH FORWARDING OF EXTERNAL AND I-BOx QPERANDS. N
NO INDEXING INDE XING
INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL  {~BOX i B
OPERAND OPERAND OPERAND  OPERAND OPERAND  QOPERAND
NORMALIZED 1.
N __9.60 150 7.50 9.60 {.50 7.50
NEG  (N) 9.60 1.50 7.50 9.60 7.50 .50
; .. AIN) 9.60 50 0 7.50 9.60 7.50 7.50 _ I _ S
NEG A(N) 9.060 7.50 71.50 9. 60 7.50 1.50
o tul 9960 . ,Z?_SQ 7259 9-69 125,0 - 150 - - -
NEG  tU) 9.60 7.50 7.50 9.60 1.50 7.50
_ _ AtU) 9.060 T.50 150 . 9.60 150 {50 — R
NEG A(W) 9.60 750 7.50 9.60 .50 7.50
BOTH OPERANDS WITH XPFN
e AN 9600 7.50 7.50 9.60 .50 C . 1.90 e e e —
NEG (N} 9.60 7.50 1.50 9. 60 7.50 1.50
e - ALN) _ 9.60 7.50 7.50 9.60 7.50 7.90
NEG ALN) 9.60 7.50 7.50 9.60 71.50 7.50
S SlU) . 9.60 7.50 1.50 9.60 7.50 150 N -
- NEG (W) 9.60 1.50 7.50 9.60 71.50 7.50
_ oL Atu) 9.60 - 1.90 7.50 9.60 150 . d250. I
NEG AfU) 9.60 7.50 .50 ?.60 7.50 7.50
AC EXPNT N. MEM EXPNT XPEN
. ANY ~9.60 1.50 . 1.50 9.00 7.50 . 1.50 - . S
NEG (N} 9.60 71.50 7.50 9. 60 1.50 71.50
. AUND 9.60 7.50 7.50 9,060 7.50  7.50 ,
NEG A{N) 9.60 7.50 7.50 9.60 1.50 71.50
e _tu) 9260 150 7.50 960 1,50  1.50
NEG (U} 9.60 7.50 7.50 9.60 7.50 7.90
.. AtU) 9.60 1.50 7.50 9.60 .50 1.50 - I
NEG AtU) 9.60 750 7.50 9.60 7.50 7.50
AC WIfH XPFP. MEM WITH XPFN
e ANY 9,60 TeH0  T.50 9.60 1.50 1.50 e
NEG  IN) 9.60 7.50 7.50 9.60 71.50 71.50
ALN) 9.60 {50 1.50 9.60 7.50 7.50 e
NEG AiN) 9.60 7.50 7.50 3.60 1.50 7.50
. AU 9260 7.90 7.50 9. 60 7.50 7.50 - N -
NEG LU} 9.60 {.50 1.50 9.60 1.50 .50
I Aty 9.060 0 T.50 7.50 9.60 1.00  1.50 —
NEG AfUY 9.60 1.50 71.50 9.460 7.50 7.50



FLOATING POINT.. D/  OPERATION. WITH

FORWARDING Of EXTERNAL _AND . [—BOX OPERANDS

NO INDEXING
INTERNAL EXTERNAL  I-BOX

NORMALIZED 1.
(N) 4,82 9461 9.60

OPERAND OPERAND OPERAND

INDEXING

INTERNAL EXTERNAL  I-BOX .. . .. ...

OPERAND OPERAND OPERAND

4,82

9.61

2260

NEG {N) 4.82 9.61 9.60

NEG A(N} 4.82 9.61 9.60

- (UL . _kaBi2 . 9.61. 0 9460 . 4.82 _ . 9.6)_ ... 9.60 S S ———
NEG (uU) b.82 -- 9.61 2.60 4.82 9.6 9.60
AfU) 4,82 .61 2.60 4,82 9.61 92.060

e AUNDL . Ba82 9461 0 9.60.

h.82

“ha82.

k.82

9.61
LY
9.61

9.60

a0

9.60

" BOTH OPERANDS WITH XPFN

NEG AtU) 4.82 9.61 9.60

— - SANY L b.82 .9e01 9.60

4.82

4.82

9.61

901

9.60

.60

NEG (N} k.82 9.61 9.60 L.82 9.61 9.60
A(N) 4,82 9.61 92,60 4,82 9.01 9.60
NEG AIN) 4.82 9.61 9.60 Lho82 9.61 9.60
R {U) . u.82 9.61 9.60 . 4,82 _9.61 __ _9.60 — —
NEG tU) 4,82 9.61 9.60 4.82 9.61 9.60
e AU MaB2 0 9.61 _9.60 4.82 0 9e.61 . 9.0 U
NEG AU 4.82 9.61 9.60 L.82 9.61 9.60
AC EXPNT No MEM EXPNT XPFN
e ANY O W82 9.061. 9.60 S 4,82 9.01 0 9.00
NEG  (N) L.82 9.61 9.60 4.82 9.61 9.60
e AUNY L 4.82 0 9.6 9.60 bo.82. . 9.01  9.60 S - ——
NEG A(N) 4.82 9.61 9.60 L.82 9.61 9.60
1) 4e82 9.6 9.60 4,82 9.61 9.60
NEG (U) 4.82 9.61 9.60 4,82 9.61 9.60
ALY MB2 9.010 9.60 .82  9.061 9«60 S,
NEG AtLU) 4.82 9.061 ?2.60 4.82 9.61 9.60

CAC WITH

XPEP. MEM WITH XPEN

{N) 4,82 9.61 2,60

4,82

2.60

NEG (N 4.82 9.61 9.60
ACNY  4.82 9.06! . 9.60

4.82

4.82

s & jo

9.60

9.60 .

9.61
9.61
[P [ 6 . 9.61 P e
NEG -A(N) 4.82 9.61 9.60 L.82 9.61 9.60
I e AU W82 9.61 0 9.60 4.82  9.6! 9.60 S

NEG (U} h.82 9.61 9.60 L.82 9.61 92.60

AtU) 4.82 9.61 9.60 4,82 9.061 9.60

NEG ALU) b.82 9.61 9.60 4.82 92.61 9.60

9
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FLOATING POINT R/ OPERATION, WITH __FORWARDING OF EXTERNAL AND I-BOX OPERANDS

- NO INDEXING INDEXING
INTERNAL EXTERNAL 1-80X NTERNAL EXTERNAL I-BOX

1
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

(N} 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

o 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

- () 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

ALU) 10.80 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

BOTH OPERANDS WITH XPFN

o {N) 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
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
[§V] ] 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
- Aty) 10.80 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
AC EXPNT N. MEM EXPNT XPFN .
. _&N) 10.80 8.70 8.70 10.80 8.70 8.70 B
NEG {N) 10.80 8.70 8.70 10.80 8.70 8.70
e __AIN) 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
) 10.80 8.70 8.70 10.80 8.70 8.170
NEG (U) 10.80 8.70 8.70 10.80 8.70 8.70
e ALU) 10.80 8.70 8.70 10.80 8.70 8.70
NEG ALU) 10.80 8.70 8.70 10.80 8.70 8.70

‘AC WITH XPFP. MEM WITH XPFN

N 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 .
A(N)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 :
~ Uy 10.80 8.70 8.70  10.80 _  8.70 8.70 e
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

NEG A{U) 10.80 8.70 8.70 10.80 8.70 8.70




_FLOATING POINI e+ (QPERATION. WITH __ FORWARDING OF EXTERNAL AND I-BOX OPERANDS ___ .
NO INDEXING » INDEXING
o o __INTERNAL EXTERNAL  [-BOX  INTERNAL EXTERNAL 1-BOX - e e
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALTZED 1.
(N) 8.70 7.2y r.24 8.70 7.24 T.24
NEG (N) 16.80 7.24 7.24 16.80 7.24 7.24
o AN _8.70_ To2W 724 B.70 124 1.24 i e
NEG AIN) 16.80 7.24 7.24 16.80 T.24 7.24
e . () 8.40 6.60  6.60 8,40 _6.60 6,60 _ e
NEG . (U} 8.70 b.60 6.60 8.70 6.60 6.60
. AtU) 8.40 6260 6.60 8.40 6.60 6.60
NEG ACU) 8.70 6.60 6.60 8.70 6.60 6.60
BOTH OPERANDS WITH XPEN
e AN B.40 _ 6.60 L 6.60  B.40 b5.60 6.60 _ [
NEG (N} 8.40 6.60 6.60 B.40 6460 6.60
AIN) 8.40 6260 660 8.40 6.60 6.60
NEG AIN) 8440 6.60 6.60 8.40 6.60 6.60
AU BelO 6.60 6.60 B.u0 _ 6.60 6.60 - e S
NEG (U} 8.40 6.60 6460 8.40 6.60 6460
e ALY _B8.40 6.60 6.60_ .  _B.U0  6.60  6.60 _
NEG AlLU) 8.40 6.60 6.60 8.40 6.60 6.60
AC EXPNT N. MEM EXPNT XPFN
I o ANY_  B.10  6.90 6.90 8.70 6.90 .6.90 S
NEG (N} 8.70 6.90 6.90 8.70 6-90 6.90
- _AIN) 8.70 _ 6.90 6.90  B.70  _6.90 6.90 . . .
NEG AIN) 8.70 6.90 6.90 8.70 6.90 6.90
tu) 8.70 6290 6.90 8.70 6.90 6.90
NEG  (U) 8.70 6.90 6.90 8.70 6.90 6.90
_ AU BeTO  6.90 6.90 B8.70  _6.90 _6.90 . _ e _ e
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 8.40 6.60 6.60
I ALN) B.U0 6,60  6.60 8.40 6.60 _6.60 e
NEG AIN) 8.40 6.60 6.60 8.40 6.60 6.60
..... Uy  B.WO  6.60  6.60  _B.uO  6.60  6.60 e
NEG  (U) 8.40 6.60 6.60 8.40 6.60 6.60
ALU) 8.40 6.60 6.60 8.40 6.60 6060
NEG A(U) 8.40 6.60 6.60 B. 40 6.60 6.60
81
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I
___FLOATING POINI KR _OPERATION. WITH FORWARDING OF EXTERNAL AND [-BOX OPERANDS i

NO INDEXING ) INDEXING
INTERNAL EXTERNAL 1-BOX INTERNAL EXTERNAL [-BOX
OPERAND OQOPERAND OPERAND OPERAND OPERAND OPERAND

AH INDICATOR OFF

NORMALIZED 1.

(N} 3.60 2441 1.81 3.61 2. 410 2.4 0
NEG (N) 3.60 2041 1.8} 3.61 2.41 2.41
A(N) 3. 60 2,41 1.81 3.61 2.4} 2.4
NEG AIN) 3.60 241 1.81 3.61 2.1 20U}
{u) 3.60 2.41 1.81 3.61 2.41 2ol
NEG  {U) 3.60 241 1.81 3.61 2.1 2.1
AUl 3,60 241 1.81 3.61 2.4 2441
NEG AtU) 3.60 2e41 1.81 3.61 2.41 2ol 1

BOTH OPERANDS WIYH XPFN
(N1 3.60 2.4 1.81 3.61 2441 2441
NEG (N1Y 3.60 2.1 1.8% 3.61 2.41 2.41
A{N] 3.60 2.41 1.81 3.61 2.41 2.41
_ NEG AIN) 3.60 2.41 1.81% 3.60 2.4 2.41
tu) 3.60 2,41 1.81 3,61 2.41 2.4
NEG {U) 3.61 2.0 1 1.814 3.061 241 2.41
A{U) 3.60 2.41 1.81 3.61 2.4 2.41
NEG A{U)} ] 3.60 2s41 1.81 3.61 2.41 2441
AL _EXPNT N. MEM EXPNT XPFN —

(N} 3.90 2441 1.81 3.90 2.41 2441
e NEG _ (N) 3.90 2418 1.81 3.90 2.4 2ol d
AN 3.90 2.41 .81 3.90 2.4 2441
NEG AIN) 3.90. 2041 1.81 3.90 2.41 2.01
w) 3.90 2.41 1.81 3,90 2.41 Y

NEG _ fUY 3.90 2.41 .81 3.90 2.41 2.1 -
AfU} 3.90 2k i.81 3.90 241 2eu41
e NEG AQU) 3.90 2.4} 1.81 3.90 2.41 2.4

AC WITH XPFP, MEM WIYH XPFN i
(N) 3.90 2.4 1.81 3.90 Y 2,41 2,41
,,,,,,, NEG {N) 3.90 2441 1.81 3.90 2.41 2.41
AEN) 3.90 2.41 1.81 3.90 2.41 2,41
e NEG AIN) 3.90 2.41 1.81 3.90  2.41 .41
() 3,90 2.41 1.81 3.90 2o 41 2.4
~ NEG  1U) 3.90 2.41 1.81 3.90 2.41 2.4
ALl 3,90 2441 1.81 3.90 2.4 2441
NEG A{U) 3.90 2.4l 1.81 3.90 2.41 2,41 _ _—




o FLOATING POINT KR OPFRATION. WITH . FORWARDING OF. EXTERNAL. AND. I=BOX OPERANDS - o .

AH INDICATOR ON

I=8OX .

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

NORMALIZED

- (N) 3.60 2.41 i.81 3.61 2.41 2.4
NEG _(N) 3.60 2441 1.81 C3a01 o 2e8V o 2.8) - e
ALN) 3.60 2.41 1.81 3.61 2.41 2.k
NEG A(N) 3.61 2.41 Je81 0 361 2.4 281
) 3.60 -- 2e41 1.81 3.60 241 z LY
NEG  {U) 3.60 2e4] 1.81 3.61 2.41 2241
ALU) 3.60 2.4} 1.81 3.061 2441 2ol ]
NEG A{U) 3.061 2.41 de81 _3.61 o 2.41  2.41 e S
BOYH OPERANDS WITH XPFN e — e
{N) 3.60 2.41 1.81 3.60 2.41 2.41
NEG _(N) 3.60 241 1.81 3.061 2241 2ali ]
A(N) 3.60 2.41 1.81 3.61 2.41 2.41
NEG _A(N) 3.60 2.41° 1.81 301 2,41 2.41 - N -
) 3.60 2.41 1.81 3.61 2.41 2.4
_NEG _{U) 3.60 2.41 _1.81 C 3.0 204Y 0 2.8Y - S
ALU) 3.61 2.41 .81 3.61 2.41 2.41
NEG_A(U) 3.60 2.41 .81 3.61 el 1 2ok ]
AC EXPNYT N. MEM EXPNT XPFN - . I . -
(N 3.90 2.41 l.81 3.90 241 2.4
. NEG __{N) 3.90 2041 1.81 3.90 2.1 2.41 _ - -
A(N) 3.90 2.41 1.81 3.90 241 2441
NEG_AiN} 3.90 2,41 1.81 3.90 2.4 2.41
tu) 3.90 2.41 1.81 3.90 2.41 2.4
NEG (W) 3.90 2e41 1.81 __.3.90 2.41 LS| i, I S -~ .
AtU) 3.90 2.41 1.81 3.90 2.4 2.41
NEG _ALU} 3.90 2.U41 1.81 3.90 2.41 2a41 I _ SR -
AC WITH XPFP., MEM WITH XPFN
(N) 3.90 2eltl 1.81 ‘3.90 241 2.4
NEG (N) 3.90 2.41 1.81 3.90 2.41 241 R - ~
ALN) 3.90 2.41 1.81 3.90 2.4 2441
NEG A(N) 3.90 2.41 1.81 3.90 2.4} 2.41 S S e
(u) 3.90 2.4 1.8} 3.90 2al | 2eu1
NEG  {U) 3.90 2441 1.81 3.90 2.41 2441
AtU) 3.90 2.4 1.8} 3.90 2.41 2.41
NEG_ AtU) 3.90 2041 _1.81 3.90 2.41 2.41

|
|
.




FLOATING POINY KMGR OPERATION. WITH _ FORWARDING OF EXTERNAL AND I-BOX OPERANDS

. NO INDEXING ' . INDEXING
INTERNAL EXTERNAL 1-B0X INTERNAL EXTERNAL I-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
AH INDICATOR OFF

NORMAL IZED 1.

~ iN) 3.60 2441 1.81 3.61 2.41 2.41
NEG (N} 3.60 2.41 1.81 3.61 20l 1 2.41
ALNY 3.60 241 1.81 3.61 2.41 2041
NEG A{N) 3.60 2.41 1.814 3.61 2041 2.41
{u) 3.60 - 2.410 1.81 3.61 2.41 2441
NEG (U} .. 3.60 2.u1 1.81 ~3.061 2,41 2.41
AtUY 3.60 2e11 1.81 3.61 2.41 2.41
NEG AtU)Y 3.60 2ek1 1.81 3.61 2.4 2041
BOYH OPERANDS WITH XPFN
NEG (N} 3.60 2.41 1.81 3.61 2.41 2.41
ALN) 3.60 2.41 1.81 3.61 2ehd 2.41
— NEG A{N} 3.60 2.kl 1.81 3.61 241 2.41
Uy 3.60 2.41 1.81 3. 61 2.4 1 2.u41
NEG __(U) 3.61 24 1.81 3.61 2.41 2.41
LYRVR) 3.60 2,41 1.81 .61 241 2e41
NEG_AtU} 3.60 2eh 1 1.81 3.61 2.41 2.41
AC EXPNT N. MEM EXPNT XPFN )
(N} 3.90 2,41 1.81 3.90 2,41 2.41
B S NEG {N) __3.90 2.ul 1.81 3.90 2.41 2441 S
AUNI ) 3.90 2,41 1.81 3.90 2.4} 2.41
NEG AIN) 3.90 2.414 1.81 3.90 2.41 2ebl
(L'} 3.90 2.41 1.81 3.90 2.41 2441
_ NEG (V) 3.90 2.41 1.81 3.90 2.41 241
: AtUY 3.90 2441 1.81 3.90 2.41 2.4
e NEG A1U) 3.90 2.41 1.8 3.90 2.4 2a41
AC WIIH XPFP. MEM WITH XPFN
iNd 3.90 2.41 1.81 3.90 2.41 24414
NEG __{N) 3.90 2.41 1.81 3.90 2241 2.41
ALN) 3.90 2.4 1.81 3.90 2.41 2.4
— R NEG AINY  3.90 2.4} 1.81 3.90  2.u41 . 2.41 — I
‘ ) 3.90 2441 1.81 3.90 2441 2.4
NEG  {U) 3.90 241 1.81 3.90 ek} 241
AtU) 3.90 2.41 1.81 3.90 2.41 2441
. NEG AlU) 3.90 2.41 1.81 3.90 2.1 241




FLOAYI{NG POINT KMGR QPERATION. WITH __ FORWARDING QOF EXTERNAL AND [~gOX OPERANDS

NO INDEXING

___INTERNAL EXTERNAL

1-B0X

INDEXING

INTERNAL EXTERNAL _ I-BOX

AH INDICATOR ON

NORMAL [ZEC 1.

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

iN) 3.60 2441 1.81 3.60 2.41 2.41
NEG IN) 3,60 2.41 = 1.81 3,61 . 2.41 2.4} S
ALN) 3.60 2.41 1.81 3.61 2.41 2.4
NEG A(N) 3.061 2.41 1e81 3a61 2241 2.4 . . S
tJ) 3.60 2041 1.81 3.60 2441 2.418
NEG {U) 3.60 2ol 1.81 3.61 2.41 2241
Aty) 3.60 2.41 1.81 3.061 2.41 2.41
o NEG ALU) 3,60 2.4 1 .81 3,61 . 2.41 2.4 S
BOTH QPERANDS WITH XPEN e e e S - R S —
IN) 3.60 2.41 1.81 3.61 2.41 2.41
NEG &N) 3.60 VLS 1.81 3.61 2ok 2041
A(N) 3.60 2.41 .81 3.61 2.kl 2.4
NEG AUIN) 3,60 2.43 .81  3.61 2.4l 2.4 e R
iu) 3. 60 2.41 1.81 3.61 2.41 2.4
NEG  (UY  _  3.60  2.41 1.81 3.61 2.41 2.41 - e et e
AtLU) 3.61 241 1.81% 3.61 2.41 2.41
NEG AtU) 3. 60 2241 1.81 3. 061 2ok LN |
AC EXPNY N, MEM EXPNT XPFN S e e e S S
(N) 3.90 2okl 1.81 3.90 2.41 2.41
NEG (N} 3.90 2041 . 1.8)  3.90 . 2.41 2.u} — S e _
A(N) 3.90 2.41 1.81 3.90 2.41 2.4
NEG _A{N) 3.90 2241 1,81 3.90 2241 2alt ]
{u) 3.90 2.1 1.81 3.90 2.41 2.4
J— NEG (UM 3.90 281 _  1.8) 3,90 2.4l 2.4} -
AtU) 3.90 2.1 1.81 3.90 2441 2.41
NEG ALU} 3.90 2oV 1.8 3,90 2.4}  2.41 - - S
AC WITH XPFP., MEM WITH XPFN
(N} 3.90 2041 i.81 3.90 2.41 241
NEG (N} 3.90 2eMl1 o 1eB1 3,90  2.41  2.4] S S e
ALN) 3.90 2.4} 1.81 3.90 2.41 2441
NEG AEN) 3.90 2e41 1.8 3,90 2.4V 241 — S
(U} 3.90 2.u41 i.81 3.90 2.u41 2.4)
NEG {U) 3.90 2+41 1.81 3.90 2.41 2241
AlU} 3.90 2.4 1.81 3.90 2.41 2.41
NEG ALU) 3.90 2.41 1.8V 3.90 2241 2241 . -
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e FLOATING POINT. _F¢ QPERATION. WITH = FORWARDING OF EXTERNAL AND I-BOX QPERANDS .. . e
NO INDEXING INDE XI NG
) _ _INTERNAL EXTERNAL  1-BOX _ INTERNAL EXTERNAL _1-BOX . R
OPERAND OPERAND OPERAND OPERAND OPERAND QPERAND
NORMALIZED 1.
1N} 3.90 2:41 1.81 3.90 2.1 241 _
NEG (N} 3.90 2.l .81 3.90 2ol 241
P - - A{N} ... 3.90 2.1 1.81 3.90 2.41 o 2elY
NEG A{N)} 3.90 2.1 .81 3490 2.4 2abd
) 3,90 2.4k 1,81 3,90 2441 2441 o -
NEG (U} 3.90 241 1.81% 3.90 2ok 1 2ola}
AU} 3.90 2041 1.81 3.90 241 241
NEG AtU} 3.90 2641 .81 3.90 2,41 2.41

BOTH OPERANDS WITH XPEN

e ANY 390 24410

U Y - 5 E—

3.90

2eMd -

B 201
NEG 4N} 3.90 2.41 1.81 3.90 2.41 241
ALNY 3.90 Qa4 1.81 3.90 2241 Q.41
NEG A{N? 3.90 2okl .81 3.90 2.41 2.41
_ a0 3.90 0 2.40 0 He81 . 3.90 2.8 2.8 R
NEG  {U) 3.90 2eli}) 1.81 3.90 2.4 2e41
- . AtU) 3.90  2.h1 .81 . 3.90  _2.41 2.1 S e
NEG AfU) 3.90 2al41 1.81 3.90 2.41 241
AC EXPNT Ne MEM EXPNT XPFN
— e {N) 0 3.90  2.41 de8Y  3.90  2.W0 o 2.4% e
NEG (N} 3.90 2.4 1.81 3.90 2.41 2.4
S - o ALN) 23.90 0 2.41 .81 3.90  2.41 2eMY S
NEG AIN) 3.90 2441 1.81 3.90 2.4 2.41
fu) 3.90 2ok} 1.81 3490 2e4 1 2.41
NEG {U) 1.90 2441 1.81 3.90 2.410 2okl
[ AtUy 0 3.90  2.41  1.81 o390 2e.uV . ZeMd . N
NEG ALU} 3.90 2.4 1.81 3.90 2.41 2.4}

CWITH XPEN
(N)

o
.

O
-

2ol 1.81 2.41 2elid
NEG N} 3.90 2441 1.81 3.90 2.4 2.4

I e AN 3,90 2.0 0 181 3.90 2a0d  2lbl i S — —
NEG A(N) 3.90 2.41 1.84 3.90 2041 2okt

S . (U . 3.90  2.h} 181 3.90 2al1 PN I - R - S
NEG (U} 3.90 2.41 1.81 3.90 2ak41 2akl
A{U) _...3.90 2241 1.81 3.90 2.41 2.41
NEG ALU) 3.90 2.4 1.81 3.90 2.4 2ak



e e e L FLOATING POINL¢MEiﬁWORERAIlON.“ WITH FORWARDING OF EXTERNAL AND I-80x OPERANDS

NO INDEXING 7 INDEXING
INTERNAL EXTERNAL  I-BOX  INTERNAL EXTERNAL I-BOX
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

 NORMALIZEC 1.

{N) 4.20 2.41 2.40 4,20 2241} 2a41 e
NEG  (N) 4.20 241 2.40 4.20 2.4 2eli ]
B} S Lo AINY W20 2,410 2.40 4.20 2.41 2e41
NEG ALN) Le20 2.41 2.40 4.20 241 2.4
B . AUy b.20 2.41 . 2.40 u.20 2.41 2.4
NEG (U) 4,20 -- 24841 2.40 4.20 2.41 2el1
A(U) 4,20 2.1 2.40 4,20 2e41 2el4) -
NEG AtU} 4.20 2.41 2.40 4420 201 2.4
BOTH OPERANDS WITH XPFN
. tN) 4.20 2.41 2.40 4.20 2.41 2.41
NEG  (N) 4.20 2.41 2.40 420 2.41 2ol 1
A(N) 4420 2.1 2.40 4,20 o 2el) 2.4
NEG A(N) 4.20 241 2.40 4.20 241 24l
S o CHUY L 4l20 2.1 2.40 4,20 S Rak 2ok
NEG (W) 420 2eu1 2.40 420 2441 2ol
ALY 4.20 2akl 2.40 4,20 2441 Qeli
NEG A(U) 4420 2441 2.40 4.20 2441 2.l
AC EXPNT Ne MEM EXPNT XPFN
- . CENY O 4.20 241 _2.40 4.20 2.41 PALS
NEG (N} 4420 2.l 2440 4420 2441 2l
- L JAINY O bL20 2.41 2.40 4.20 2441 2.41
NEG A(N) Lhe.20 2441 2440 4a20 241 2ol 1
(u) 4.20 2.4 1 2,40 4420 2441 2e41 = .
NEG (U) 4420 2eh1 2.40 4420 2.4 Zalidl
. ALY .20 0 2.41 2.40 4.20 2041 241
NEG AtU) b.20 2.41 2440 4e20 241 241
AC WITH XPFP. MEM WITH XPFN
(N) .20 2el 1 2.40 La.20 2.41 2ol R .
NEG IN) 4.20 2e U1 2. 40 L.20 2.4 2.41
. AN Be20 2.4 2.40 4.20 2.41 2e41
NEG A(N) 4.20 2ol 2.40 4,20 2ol 1 el
. oAUy .20 2.4 2.40 4,20 2.4 2041
NEG (V) 4420 2441 2.4Q 4a20 2441 2s41
AtU) 4.20 2.4 2.40 4.20 2.41 2ah1
NEG AtU) 4420 241 2440 L4420 2.k 2.4)
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FLOATING POINT L. OPERATION. WITH FORWARDING OF EXTERNAL AND 1-B0OX OPERANDS

NO INDEXING INDEXING

INTERNAL EXTERNAL 1-80X INTVERNAL EXTERNAL  1-8B0X
OPERAND OQPERAND OPLRAND QPLRAND OPERAND  OPERAND
NORMALIZED 1.
(N} 3.01 2.0 1.81 3.01 o 2eld 2ol B
NEG (NI} 3.01 2.4 1.81 3.01 .41 2.l
— e CAEND 3.0 208 1.81 301 2.41 2okt
NEG AUN) 3.01 2.1 .81 5.01 2.1 2.l
- S _tuy 3,00 2.41 1.81 3.01 2.41 2.1
NEG tU) 3.01 . 2.41 1.81 3.01 2.41 FELR]
ALU} 3.01 2ol 1 1.81 3.01 2l 2.0 - -
NEG AtU) 3.01 2.41 1.81 j.01 2.4 el
MEMORY OPERAND HAS XPFN
e ANY 3.00 2eu1 1.81 3.01 2.4 2ol
NEG (NP 3.01 2.1 .81 5.01 2.41 ek}
A(N} 3.01 2.41 le8Y 3.01. 21 241 R -
NEG A(N) 3.01 2.1 .81 3.01 2441 2.4
S 11 } _3.01 2.41 1.814 3.01! 2.41 2ol
NEG  (U) 3.01 2altl .81 3.01 2.41 2all
} . ALU} 3,01 2.4 1,81 3.01 2.41 2041
NEG AtU) 3.01 2.41 1.81 3.01 2ol 2.l
MEMORY OPERAND HAS UsV FLAGS
B oo ANY 0 3.00 0 2.4 1.81 3.01 2.4 2e41
NEG (N) 3.01 2641 .81 3.01 2.4 2ali})
oo AMNY O 3.00 2okl 1.81 3.01 2.u1 2ou1
NEG AUN} 3.01 2.41 .81 3.01 2441 2.4
) (Ui 3.01 2.4 1.81 3.010 2.1 2.1 . R -
NEG (W) 3.01 241 1.81 3.01% 2o 2ol
S o AUy 3.01 2.41 .81 3.01 2.4 2a41
NEG ALU) 3.01 2.41 1.81 3.0 2.l 2.u41
MEMORY QPERAND HAS XPFP
(N) 3.01 2.41 1.81 3,01  2.41 L 2all
NEG (N) 3.01 2ol 1.81 3.01 2401 2.l
- . _AINDY _3.01 2.41 1.81 3.01 2.41 2e41
NEG A{N) 3.01 2e41 1.81 3.01 2.U1% 2ol 1
; _ oty 3.01 2.4 1.81 3.01 2.4 2.41
NEG (U} 3.01 2.41 1.81 3.01 2elil 2ol
ALU) 3.01 2a.41 1.81 3.01 241 2.u41 e
NEG AtU} 3.014 2.41 1.81 3.01 2.1 2okl




... FLOAYING POINI LWF QOPERATION. WITH FORWARDING OF EXTERNAL AND 1-B0X OPERANDS

NO INDEXING 7 INDEXING
INTERNAL EXTERNAL [-BOX  INTERNAL EXTERNAL  [-00X
OPERAND OPERAND OPERAND  OPERAND  OPERAND  OPERAND

NORMALIZEC .

— o AND _ . 3.01 2241 1.81 _3.01 S 2eh) 2.41
NEG (N} 3.01 2.41 1.81 3.01 2ol Zol)
~ AN 3.01 2.41 1.81 3.0 2ol Z2alil
NEC A(N) 3.014 2.41 1.81 3.01 PR | 2.4
393} 3.01 _ . 2alt} 1.81 3.0 2all 2eul
NEG (Ul 3.01 2.41 1.81 3.01 21 2.b]
, N AtUY o 3.01 2.4%  1.8) 3.01_ 2aehd LR

NEG ALU) 3.01 2.41 1.81 3.01 2.u41 2ol

MEMORY OPERAND HAS XPFN
AN) 3.01 241 1.81 3.01 2-41 2.l
NEG  (N) 3.01 2.41 .81 3.01 2.4 241
e ALNY 3.01 2.41 0 1.81  _3.01 2l 2.h1
NEG AtN) 3.01 2.41 1.81 3.01 2.4 2.4
. R {uy 3.01 ek} 1.81 3.01 Zaelil 2elt ]
NEG LU} 3.0} 2e41) 1.8 3.01 2ol 2ol
AtU) 3.01 2241 1.81 3.01 FALE! 2eli
NEG AtUL) 3.01 2.41 1.81 3.01 2.0 201

MEMORY OPERAND HAS U,V FLAGS

(N) 3.01 2.4l .81 3.01 2.41 2ol
NEG  IN) 3.01 2e41 t.81 3.01 2.1 2.4
A(N) 3.01 2.1 1.81 3.01 2.u1 2.1
NEG AIN) 3.01 2e41 .81 3.0 2l 2.4
- AU 3.01 2ehd 1.81 3.01 2e8) _2.41
NEG  {u) 3.01 2.1 1.81 3.01 2441 2401
ALU)Y 3.01 2441 1.81 5.01 Lol 2ot}
NEG A(U) 3.0} 2.41 1.81 3.01 2.41 2.4 1

MEMCRY OPERAND HAS XPFP
I - o . AN) .. 3.01 241 1.81 3.01 2ali} el
NEG  IN) 3.01 2.0 1.81 3.01 2.4 2.l 1
ALN) 3.01 2.1 .81 5.01 2.41 2.4
NEG AIN) 3.01 2.41 1.81 3.01 2,41 2410
() 3.01 2441 1.81 3.01 24 2.4
NEG  (U) 3.01 2.41 1.81 3.01 2.4 2.U41
S R ALU) 3.01 2.4 4.81  3.00 2.4} 2.41
NEG A(WU) 3.01 2.41 .81 .01 2.41 2.4 1




FLOATING POINT DL OQPERATION. WITH FORWARDING OF EXTERNAL AND I[-BOX OQPERANDS =

NO INDEXING ‘ INDEXING
INTERNAL EXTERNAL  I-BOX _ INTERNAL EXTERNAL  I-BOX

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZEC 1.

1N 3.90 2.U1 1.81 3.90 241 2.41
NEG (N} - 3.90 2441 .81 3.90 2.U41 2.4
A{N) 3.90 2.41 1.81 3.90 241 2.41
NEG A{N) 3.90 2.41 1.81% 3.90 2a41 2.41
o (o) 3.31 2.4 1.81 3.31 2.41 2.u1
NEG (U) 3.31% 2.41 i.81 3. 31 241 2.41
AlU) 3.31 2.41 1.81 3.31 2.41 2.41
NEG A(U) 3.31 2.41 1.81 3.31 2.41 241

MEMORY OPERAND HAS XPFN
1N) 3.90 2.4 1.81 3.90 2.41 2e41
NEG (N} 3.90 2okl 1.81 3.90 2.41 2.41
A(N) 3.90 2.41 1.81 3.90 2.41 2ol 1
NEG AN} 3.90 2.41 1.8} 3.90 2.4 2.41
i [{V}) 3.31 2.u41 1.81 3.31 2.41 2ol
NEG (U} 3.34% 2.41 1.81 3.31 2.4 2.41
ALU) 3.31 2.41 1.81 3.31 2e41 2,41
NEG A{U) 3.31 2.41 i.81 3.31%1 2.41 2.4

MEMORY OPERAND HAS U,V FLAGS

e (N) 3.90 2.4l 1.81 3.90 2.41 2.41
NEG  (N) 3.90 2441 1.81 3.90 2441 2.4
~ A{N) 3.90 2el1 1.81 3.90 2441 2ol
NEG ALN) 3.90 2.41 1.81 3.90 2.41 2441
V) 3.31 ekl 1.81 3. 31 2.41 2.41
NEG (U) 3.3% 2.41 1.81 3.31 2.41 2.4
e S R AtU) 3.31 20“' 'QB! 3. 31 241 2e41
NEG A(UY 3.31 241 1.81 3.31 241 2441

MEMORY OPERAND HAS XPFP
: (N} 3.90 2.41 i.81 3.90 22h1 2241
NEG (N} 3.90 2.41 1.81 3.90 2.41 2410
A(N) 3.90 2.41 1.81 3.90 2.41 2.4 1
NEG AINI 3.90 2441 i.81 3.90 241 2.40
- 1u) 3.31 2.41 .81 3.31 2.41 241
NEG (U} 3.31 2,41 i.81 3.34 2.41 24414
AtU) 3.31 241 1.81 3.31 2.41 2041
NEG ALU) 3.31 2441 1.81 3.3 2.41 2.41

i
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FLOATING POIND LLWE OPRPERATLION.  wWiIH FORWARDING OF LATERNAL ARL [-B0X UPERANDS

NO ITNDEXING INDEXING
INTERNAL EXTERNAL [-B0OX INTERNAL EXTERNAL I-BOx
OPtRAND  OPERAND  OPERANU  OPERANU  OPERAND  OPERAND

" NORMALIZEL 1.

e o i (N) . 3.90 Jeli ] 1.81 .90 22U 2ol
NEG (N} 3.90 Zolid .81 .90 2.4 Zeli
ACN) 3.90 2elel 1.1 3.90 Zall Zelt]
NEG A(N) J.90 2ol t.a1 3.90 2ol 2okl
(u) 3,31 et ]l 181 5o 31 241 2l ]
NEG (U 3.3 2ol .81 5. 31 doli] 2ol
o AUy 3.3) 2.4l 1.8 3431 PRy 2el ]
NEG AtU) 3.31% Zelt l i.81 3.3 Zoltd Zeli
MEMCRY OPERAND HAS XPFN
S (N) 3.90 2ol .41 35.90 2ol ] 2l
NEG iN) 3.90 2l ] 1.81 5.90 2ol 2.41
A(CNY . 3.90 2.1 l.gl 3.90 CZeb] 224 -
NEG A(N) 3.90 2eli} t.81 3.90 2ol 2elil
. (U} 3.31 2.1 legl 3.31 2.4 2.1
NEG [QVR] 3.31 2eud 1.81 3.31) 2ol 2k
e AU 3.31 2ol 1.81 .31 2ot 2el41
NEG A(U) 3.351 2ol .81 3.31 2.41 el }
MEMORY OPERAND HAS U,V FLAGS
I ) N 3.90 FEL R 1.8 3,90 2eli] 2okt ]
NEG (N) 3.90 2elid 1.81 3.90 2ol el
. AUN) 3.90 2.1 1.81 3.90 2okl el ]
NEG AINY 3.90 2eh1 1.81 3.90 2l Jelt ]
. AU o 3.31 2.41 0 1.81) 3.3 el ekt d R e
NEG LU} 3.31 211 1.81 3.31 2.ul Zeli
- . ALU? 3.31 2ol d .81 3.31 241 2ol
NEG ALU) 3. 31 2.4 i.81 3. 31 2.44 ol
MEMORY OPERANLD HAS XPFP
S (N) ~3.90 2.4} S 1.81 3.90 2.41 2.4 - I
NEG  (N) 3.90 2.u41 l.81 3.90 2sh) Zeli ]
e AIN) 3.90 2.1 t.81 3.90 2ot 2ol )
NEG ALN} 3.90 2.41 1.814 3.90 2ol Z2eli ]
e Lty ) 3.31 2.4l 1.81 3.51% 2.41 2eltd
NEG (W) 3.31 2.1 1.81 3.54 FRR'S | el
— AtUI _3.31 LR 1.481 5.31 241 2.4 S
NEG A{U) 331 2.l 1.81 3. 31 2ol } 2ol d




FLOATING POINT LFY OPERATION. WiTH FORWARDING OF EXTERNAL AND I-BOX QPERANDS

NO INDEXING INDE XING
INTERNAL EXTERNAL 1-80X INTERNAL EXTERNAL I-BOX_

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND

NORMALIZED 1.

IN) 6.76 4.36 4.06 616 437 4,07
~ NEG (N) 6.76 4.36 4.06 6.76 4.36 L.07
A(N) b.76 4.36 4.06 bs16 4.36 4,07
NEG A(N) 6.76 k.36 4.06 6.76 4.36 4.07
(Yl 6.76 4.36 4.06 616 4,37 4,07
NEG (U) 6.76 .. L.37 4.06 6.76 4,37 4.07
AtU) - 6.16 Y.37 ©  4.06 616 4,36 4.07
NEG A(UI 6.76 .36 . k.06 6.76 b.37 L.07
MEMURY OPERAND HAS XPFN

{N) b.76 4.36 4,06 6.76 4.36 L4.07
NEG (N} 6.76 he36 4,06 baT76 ho37 4.07
A{N) 6.76 4.36 4,06 ° 6.76 4,36 4.07
NEG AN} 6.76 4.37 4.06 6.76 k.36 4.07
{U) 6.76 4,36 4.06 6.76 4.36 4.07
NEG (U} 6.76 L.36 k.06 6.76 4.36 4,07
ALU) 6.76 4,36 k.06 6.76 4.36 4,07
NEG A(U) 6.76 4,37 4.06 b.76 4.36 4.07

MEMORY OPERAND HAS U,V FLAGS
(N) 6.76 be36 4.06 676 4.36 _ 4,07
NEG (N) 6.76 4.36 L4.06 6.76 4.36 4.07
A(N) 6,76 4.36 4,06 6.76 .36  _L.07
NEG AIN) 6.76 4.36 k.06 b.76 4.37 4.07
) 6.76 b.36 4,06 6.76 4.36 4,07
NEG (W) 6,76 4.36 4.06 6.T6 4.37 4,07
- A{U) b.76 Lhe36 4,06 6.16 k.36 4,07
NEG A{U) 6.76 k.36 4.06 6.76 y.37 L.07

MEMORY OPERAND HAS XPFP

i{N) 6.76 ko306 4,06 6. 76 b.36 4.07

NEG (N} beT76 b,26 4.06 6.76 4.37 L.07

AiIN) 6.76 he3b 4.06 6.76 h.36 4.07

NEG AIN) 6.76 4,36 4.06 6.76 h.36 b.07
{u) b.76 4.36 4.06 6.76 4.36  u4.07 o

NEG {U) 6.76 4.36 4.06 b.76 4.37 4.07

AtU) 6.76 4,36 4.06 6.76 b.36 4.07

NEG A{U} 6.76 4.36 4.06 6.76 b.36 4.07




FLOATING POEINT

M+

© N0 INDEXING
EXTERNAL
OPLERAND

INTERNAL
OPLRANE
NOGRMALI/EC 1.
. R 0§ 6.00
NEG (N} 6.00
ANI 6,00
NEG A(N) 5.72
tu) 5,42
NEG (U 5.u2
. R 1 1 ° X SR T ¥4
NEG AQUD 5.42
MEMORY OPERAND HAS XPEN
(N3 5 U2
NEG (i) 5.42
NEG A(N) S5e2
tu) 9.2
NEG (U S5.u2
ALl S.l2
NEG ALU) 5.42
MEMORY OPERAND HAS U,V ELAGS
. () 9.42
NEG (N} 5a42
AlIN) 5el42
NEG ALN) Se42
e U Da.l2
NEG  (U) 542
_ALY) D.l2
NEG ALUD 5.42
MEMORY OPLRAND BAS XPFP

R — (N} Lhali2
NEG (N} 5.42
. ALN) Heli2
NEG AUND S.42
tuy 9.h2
NEG  (U) 5.42

e __Atu) Hel2
NEG AfU) 5.42

[OUH VNNV PRV TR VS (W

OPERAYION.

4o 39

oo
.39
4aobHe
J.62
$.62
3.64
3.02

3.62
5.62
3.062
3.62
3.62
3,62
3.62
3.62

3.92
3.92
3.92
3.92

_3292

3.92
J.92
3.92

IO IR I Y
I L L €L LT

NINN N RN NN

Wiy

1~-BOX
OPERAND

_B.8¢
9.07
B.42
9.07
7.86
7.86
7.86
?.u(}

Tat8t
.86
1.86
7.86
{86
{.86
71,86
7.86

FORwARDING QF

INTERNAL

OPERANL

6.00
6.00
6.00
Hal2
Dol
Helh 2
Hal2
Beli2

el 2
Hel2

Helb2

Heli2
Selt2
el 2
Selig
Dol 2

Sel2
Heh2
Deli2
Deli2

Deh2

542
Deli2
S.42

_bhali2
Hel2
hal2
Helt2
Selt2
Heli2

SBel2 3.

Dal2

EATERNAL AND

INDE X I NG

EXTERNAL  [-BOX

OPLRAND  OPERAND
boh? 10.27
4439 10.03
4 oH2 1o.217
L .39 1002
3.62 9.C7
3.62 9.01
.02 7.07
3.62 9.07
3.062 9.07
3.62 9.07
3.02 . 9.07
3.62 9.07
Jat2 .07
Ja02 9.07
3.62 9.07
.62 9.07
3.92 .61
3.92 9.617
5‘9? 99"!
5.92 Y61
3.92 . 9.01
3.92 9.67
3.92 .67
592 9.01
3.92 9.01
3.92 9.67
3.92 9.61
3.92 .61
3.92 .61
3.92 .67
3.92 .01
5.92 9.617

I-30x UPERANUS



. FLOATING POINT

M+MG _QPERATION.. WITH

FORWARDING OF EXTERNAL AND I-BOX QPERANDS

NO INDEXING

INDEXING

S INFERNAL EXTERNAL  1-BOX _ INTERNAL ‘EXTERNAL _ [-BOX - . o e
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND
NORMALIZED
______ IN) 6.00 4.39 8.82 6.00 4.52 10.27
NEG  IN) 6.02 4.52 9.07 6.01 4.39 10.03
) ) ALN) 6.00 4.39 8.82 6.00 4e52 10.27 e
NEG AIN) 6.02 4.52 9.07 6.01 ¥.39 10.03
. .ty 5,42 3,62 7.86 542 3.62 9.07 I
NEG  (U) 6.01 422 846 6402 4.22 9.67
ALU) 5.42 3.62 7.86 5,42 3.62 9.07
NEG ALU) 6.01 4.21 B.46 6.02 4.22 9.67
MEMCRY OPERAND HAS XPFN
i AN 942 3.62 7.86 5.42 3,62 9.07 o
NEG  (N) Sal42 3.62 7.86 5.42 3.62 9.07
ALN) 5,42 3.62 7.86 5,42 3.62 9.07
NEG ALN) 5.42 3,62 7.86 5.42 3.62 9.07
o U 5.2 3,62 7.86 5. 42 3.62 9.07 o
NEG  (U) 5.42 3.62 7.86 5,42 3.62 9.07
. CAGUY 5,42 3,62 7.86  5.u2 3.62 9.07
NEG A(U) 5.42 3.62 7.86 5.42 3.62 9.07
MEMORY OPERAND HAS U,V FLAGS
R INY . 5.42 3,92 B.ub 5.42 3.92  9.61 o o
NEG  {N) 5.42 3.92 B.46 5.42 3.92 9.067
. o AINY 5,42 3,92 8.46 5.2 3.92 9,61 _ e
NEG AIN) 5.42 3.92 B.46 5042 3.92 9.67
i 5.42 3,92 8.46 5.42 3.92 9,67
NEG (U} 5.42 3.92 B. 6 5,42 3.92 9.67
e _ALU) 5,42 3,92 B.ub 5,42 3.92 9.07 _ R o
NEG ALU) 5.42 3.92 B.46 5,42 3.92 9.67
MEMORY OPERAND HAS XPFP
(N) 5.42 3.92 846 5.42 3.92 9.67
NEG  (N) 5,42 3.92 B.l6 5.42 3,92 9.67
R e ALN) _5.42 3.92 _ B.46 ___5.42 3.92 . 9.61 N -
NEG AUN) 542 3.92 Boli6 5.42 3.92 9.67
e tul 5.42 . 3.92 Baub . 5.42 3.92 9a.061 e .
NEG (U} 5.42 3.92 B.46 5.42 3.92 9.67
ALU) 5042 3,92 Balb 5.42 3,92 9.67
NEG ALU) 5.42 3.92 8.6 5.42 3.92 9.67




ENVIRONMENTAL TIMING

Method:

Sequences of operations were generated and timed by GENER.

Environment:

Cases were run with environments of one, two, and up to eight
consecutive unnormalized floating point adds and also with similar
sequences of unnormalized floating point multiplies, all using the same
external operand.

Time Evaluation:
The printed output is actually the average instruction times.

The '"'environment'' is actually a ''forwarding'' environment in
each case, since the operand addresses are all the same. The average
times for the background instructions thus should be 2.41 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

[
[
£)
+ .
ury
Nan”
-
>
<

group time group
= n: tB +t A
and t A = (n+1) t AV T ntB

where t,, tB are the instruction times for A and B respectively.
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For example, in the case of a ST (u) followed by 3 *(u) instructions,
the effective store time is

t

* - 3%
ST 4 *x2.25 3 *2.71

1

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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FLOATING POINY ENVIRONMENIAL TESY

ONE TWO THREE FOUR FIVE SIX SEVEN EIGHT
FOLLOWED BY +«{U} OPS AT 2.4) EACH
STAU) (4,82 IN A ST ENVIRONMENT) 2.51 2.01 1.13 2.21 2.21 2.28 2.26 2431
SRD{U} (5,10 IN A SRD ENVIRONMENT) 2.56 2.04 leB1 1.93 2420 2.28 225 2.31
SLOtU) (9.59 IN A SLO ENVIRONMENT) 4.80 3,21 2+59 2.76 2:10 2200 22063 2.0 .
Ltuy (134 IN A L ENVIRONMENT) 3.00 250 3. 16 3.00 2.91 2.83 2.178 274
DLEUY 1.4 IN A DL ENVIRONMENT) 315 2:61 3.0 3.00 2.91 2.83 2.78 2.14
LFT(U) {4435 IN A LFT ENVIRONMENT) 2.56 232 2.26 2.02 2246 2.l 2.48 2.y
LX {5.73 IN A LX ENVIRONMENTY 3,31 3.12 2.86 2.83 2.71 2101 2.03 2.04
SX (3.46 IN A SX ENVIRONMENT) 2.11 2.41 2.11 2.47 2e51 2049 2.8 2o 47
LY 15.42 IN A LY ENVIRQONMENT) 3.02 2+96 2e 11 2e 1Y 2201 2204 2256 299 .
sV €7.8)1 IN A SV ENVIRONMENT) Ba2l 3.21 2.72 3.07 3.0 2492 2.86 2.81
iLc €542 IN A LC ENVIRONMENT) 3,01 296 2071 2Tl 261 204 2096 2459
SC {7.81.IN A SC ENVIRONMENT) 4.21 3,22 2el2 3.07 3.01 2492 2.86 2.81
LR 45,42 IN A LR ENVIRONMENT) 3.0 2.96 2,71 2,14 2.61 2404 2.56 2459
SR (7.81 IN A SR ENVIRONMENT) 4a.21 3.22 2612 3.07 3.01 2492 2.86 2.81
KV £5.27 IN A KV ENVIRQNMENT) 3.01 22906 2.71 2.74 2061 206U 296 2e99
KC {5.27 IN A KC ENVIRONMENT) 3.01 2.96 2.71 2.7 2.61 2 .64 2.56 259
v+ (Se27 IN A V+ ENVIRONMENT) 3.0l 2.96 271 Qe Tl 246\ 2.06U4 2496 2499
¥+C {5.27 IN A V+C ENVIRONMENT) 3.01 2.96 2.71 2.74 2.61 2.64 2.56 2.59
. _¥t(R 5,27 IN V+CR ENVIRONMENT) 3,01 2.96 2«71 2. 74 22061 2404 256 2.99
Lvl £3.32 IN A LVI ENVIRONMENT) 2. 11 241 2.26 2.u1 2.31 2eU} 2.33 2ol
v+l $3.31 IN A V+] ENVIRONMENT) 2.11 2011 226 20141 2+ 31 2eb] 233 _2.41
V+IC (3.92 IN V+IC ENVIRONMENT? 2.1 2.614 2.l 2.53 2.41 2449 2441 2.48
__N+ICR £3.92 IN V+ICR ENVIRONMENT) = 2.4 261 2eltl 2453 2ol VALY 2e4) 2448
KV1 €3.32 IN A KVI ENVIRONMENT) 2.1 2.l 2.26 2.41 2.31 214 .33 241
KC1 £3.32 IN A KCI ENVIRONMENT) 2,14 2.41 2.26 2.u1 2.31 2eu1 2,33 2441
FOLLOWED BY sf(U) 0OPS AY 2714 EACH e
ST(UY (he82 IN A ST  ENVIRDONMENT) 2.84 2.36 2429 2.3y 2440 2e53 2.u48 2697
___SRDIU)  15.10 IN A SKD ENVIRONMENY)  2.83 2,4l 2.33 2.40 2,45 2.93 2.52 2.57
SLO(UY [9.59 IN A SLO ENVIRONMENT) 4,80 3.71 3.u45 3.30 3.20 3.13 3.07 3.04
oLtud o (.3 IN A L ENVIRONMENT)  1.80 2.4l 2.5% 2«53 2460 2e08 2.63 281
DLCU) (lalel IN A DL ENVIRONMENT) 1.95 2.4 2.55 2.53 2.61 24958 2.63 2+61
LFT(U) ({4.35 IN A LET ENVIRONMENT) 2.89 2.51 2.48 2. 146 2:61 2.101 2.63 27V
LX {5.73 IN A LX ENVIRONMENT) 3.31 3.12 2.86 . 2.83 2.81 2.109 2.18 2.18
_ SX__ 13,46 IN A SX_ENVIRONMENT) : 2.u41 2.7 2.52 2.61 2462 2.63 2.64
LV 15.42 IN A LV ENVIRONMENT) 2.96 2011} 2. 74 2.71 2.13 2.11 2.73
SV t7.81 IN A SV ENVIRONMENT) 4,21 3.22 2,12 .19 3,11 3.05 3.01 2.98
LC {5.42 IN A LC ENVIRONMENT) 3.0 296 2.71 2.7y 2.714 273 2.714 2.73
SC {7Te81.IN A SC ENVIRONMENT) ho,2]) 3.22 2.172 3. 19 3.11 305 3.01 298 .
LR (5.42 IN A LR ENVIRONMENT) 3.01 2496 2.71 2. 74 2.71 2.13 2.71 2.13
SR {7.8) IN A SR__ENVIRONMENT) 4.21  3.21 2,72 3.19 3,01 3.05 3.0l 2.98
KV {5.27 IN A KV ENVIRONMENT) 3.01 2.96 2.71 2. 74 2.71 24103 2.171 2.73
. KC . (5.27 IN A KC ENVIRONMENT)  3.02 2.96 2.71 2.74 2.71 2413 271 2.3
v+ {5.27 IN A V+ ENVIRONMENT) 3.01 2.96 2.71 2.T4 2.71 2.13 2.71 2.13
V+C (H.27 IN A V+C ENVIRONMENT) 3.01 2.96 2.171 2. T4 2.71 2103 2.171 2e13
V+CR £5.27 IN V+CR ENVIRONMENT) 3.0} 2.96 2.71% 2.74 2.171 2.73 2.71 2.13
VI t3.32 IN A LVI ENVIRONMENT)  2.25  2.ul 2.48 2.53 2.55 2.48 2.59 2.61
v+l (3,31 IN A V+1 ENVIRONMENT) 2425 2.4} 2.48 2.53 2.55 298 2.59 2.61
VEIC  (3.92 IN V+IC  ENVIRONMENT}) 2.4 2.61 2.h8 2.59 2.56 2.62 2.59 2.64
V+ICR (3.92 IN V+#ICR ENVIRONMENT) 2.1 2661 2.48 2.59 2456 2.62 2459 2e6U4
KVI  £3.32 IN A KVI ENVIRONMENT) 2,25 2.4l 2.48 2.53 2.55 2.58 - 2.59 2.61 .
T KCl U332 IN A KCI ENVIRONMENTY  2.25 2.4l 2.48 2.53 2,55 2.58 2-59 2,61

97



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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TRANSMIT]

" EXTERNAL EXTEKNAL EXTERNAL INTERNAL INTERNAL INTERNAL I1-BOX  [-BOX I-80x S
Yo T0 10 T0 TO 10 TO 10 10 i
EXTERNAL INTEKRNAL 1-BOX INTERNAL EXTERNAL I-BCx 1-80X EXTERNAL INTERNAL
twhD 13.84 13.8% 13.28 fhon? JTuold 13.28 13.28 13.85 13.85 . _ .
L3WO . 19.89 19.90 21.09 lu.u7 lhou? . 13.28 13.28 13,85 . 13.85_ ]
. .DSWD - 25,94 25.94 . 30416 lh.ub Ty, ut 13.28 13.20 13.85 . 13.8%
TWD
823 0 31.97 38.58 13.20 _ 13.85 — S
awo
SB23 0 399 C47.00 13,20 13.85
liwp
e W399 55.u6 13,20 13.8%
13wWp
# i 50.04 6£3.87 13.8% - —
I5WOo
N L 96,07 e I
J



. TRANSMIT
EXTERNAL EXTERNAL EXTERNAL INTERNAL INTERNAL INTERNAL I-BOX 1-B0OX I-B0OX
. o Io 10 1o 10 10 1o 10 10
EXTERNAL INTERNAL I-BCX INTERNAL EXTERNAL I-BOX I-BOX EXTERNAL INTERNAL
1WD ihobul .48 13.85 15.04 159.006 13.87 13.85 14,48 Juou?

3WD __V,,,“Zilgi{&_,,, .20.48  22.32 2 28.30  28.32 24,12 22031 20.48 20.48

JOWD . 26051 0 26452 - 30.74 0 41.52  4i.52  35.55  30.74 26451 26291

W0 32.56 39.16 39.16 32.56
. 9WD . 38.58 . 47,61 4Ta.62 38.58
. d1WD  bh.63 96.05 96.05 4u,.63
13WD 50.68 - TPLY 20.65

Lo 0WD 0 D6.06 - .

. 20WD 162.19

- 100WD 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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A . S o } 102
e e . 1=-BOX - INSTRUCTIONS . . . .. x
EXTERNAL OPERAND==INTERNAL OPERAND w* INDEX OPERAND=«IMMEDIATE
DIRECY EFFECTIVE DIRECT EFFECTIVE DIRECT EFFECTIVE . B -
LX 5.73 6.33 6-93 7.53 5.72 6.33 o - o I
Lv 5.42 5.87 5.88 6.486 5.27 5.87 3.31
LC 5.42 5.87  5.88 6.48 5.27 5.87 3.31 -
LR 5.42 5.87 5.88 6.48 5.27 5.87  3.31 T T
X 3.6 3.61 3.01 3.31 5.12 5.73
SV 7.81 7.82  7.83  7.83  6.33  6.93% o
sc 7.8l 7.82  1.83  1.83  6.33%  6.93 o T ) ”
SR 7.81 7.82 7.83 7.83 6.33 6.93
v+ 5.27 5.87  5.87 648 5.27 5.87 T )
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
VFCR  9.34 9.94  9.94 10.54 9.9%  10.54  8.13 o ‘
KV 5.27 5.87 5.87 6.48 5.27  5.87 3.31 :
KC 5.27 5.87 5.87 6.48 5.27 5.87 3.31
LVNI 3.31 - o S
V-1 - - 3.31 -
v-1C 3.92
V-1CR o 3492
V-1ICR " T T e i
C+] 3.3)
c-1 ' ‘ - 3.3)
R e 3 .
R 1l.u2 11.43  10.83  10.8k4 7.68 8.29
RCZ 5,27 5.8 5.87  6.uB ¥.07 y.61 )
RCZ .62 11.43  10.83 10.84 7.68 8429 o i
RNX 12.96 13.56




1-BOX __ INSTRUCTIONS. .
Lvs J FIELD EQUAL TO INDEX OPERAND J FIELD NOT EQUAL TO INDEX OPERAND o
CLEAR VF  IXR 5XR 10XR 15KR IXR 5%k 10XR 14XR
6.48 6.48 13.71 22.15 31.78 8.29 15.52 24,55 31.78 *
LVE I-BOX  INSTRUCTIONS o
DIRECT EFFECTIVE DIRECT EFFECTIVE DIRECT EFFECTIVE
188175 8.89 9.04 9.49 9.49  7.08  T.68
19817S 8.89 9.0 9.49 9.49  7.68  1.68
2uB1TS 8,89 9.04 9.149 9449 7.68 7.68 .
SVA o . o
t8BITS 7.8  7.82 T.82 7.83  6.33 6.93
1981715 7.81 7.82 7.82 7.83 _ 6.33 6.93
_24BITS 1.81 7.82 7.82 7.83 633 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

INSTRUCTTON

Al FULL wOKD ALOR

T o NG INDEXING o ’ BRANCH ADDRESS INDEX
' SUCCES  UNSUCC  SUCCES  UNSUCC SUCCES  UNSUCC  SUCCES  UNSULC
CONSEC  CONSEC  NONCON  NONCON CUNSEC  CONSEC  NONCON  NOWCON
B Cse o u.B2 .52 4.82 Y 5.12 5,12 .02 5.2 o
CB+ CbiZ+ 4. 82 h.52 k.82 B.92 5.12 G2 5.1 5012
CB- CBZ- b.82 beH2 _ .82 haoh2 Y 12 Hol2 I Hel2 :
CBH CBIH 4eB2 hes2 4.82 bz 5012 Hol2 9ele Hel2
_ CBR IRPRL] he52 REPRL b.52 Tlohy Ha12 Plabl Hel2
CBR+ 1.0y 4.52 1ty H.52 P1.4y 5. 12 11.ub b2
CBR- .k 4.52 V1o 4k 4,52 o C11l.uu 5,12 haute  Ha02 e
CBRH 111k W.h2 111y 4.52 TR Y12 1louk Hal2
TBIND
1-BOX IND
_BXL BIXL . .52 2.26 4.52 2.26 . XYY 4 2e86 _ b.6f 2.86
L ARLTH RESULT INU ) . . . . B
BAL BZAL 19.78 7.20 19.78 7.20 20,08 7.21 20.08 (.21
£ - . e
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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)16. Exceptions to the use of this standard operand were made
in the following cases. For add (+) the accumulator was initially a low or-
der +1, and the memory operand +(444 ...4);g- 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)1g 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. Thess numbers show that an
indicator has come on during thé 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 locaticn 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)16. There is, of course, no case of forwarding
with immediate operands. The to-memory type instructions were deleted

since they are undefined for immediate addressing.
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COMMENTARY ON VFL INSTRUCTIONS

108

1.
2.
3.

All VFL instructions require an operation code LA level.
All VFL '"'to memory'' operations require memory fetches.
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 OQFFSET 0 INSTRUCITIGN AT FULL WORD ADDHESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL [-BOX INTERNL  INTERNL
e OPERAND WB XOVR _QPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND UPLRAND WwB XQVR
{8U, 1,8} b.20 4,20 k.82 k.22 S
{BU,8,8) 4.36 6.32 .36 4.82 6717 L.36
_ABUs 16,8) ho96 6.40 oM. 96 4,96 .81 4,96
{BU, 32,81 G106 T.36 6. 16 6416 .37 6.16
. IBU,48,8) 1.36 B8.50 o de36 le306 de 26 Ta36
{BU,64,8) 8.56 9.76 8.56 8«56 9.76 8.56
(Bylel) 4.20 4. 20 o hk.82 4,22 JUE— -
18,841 4 .80 6ol ] 4.80 4.82 6.82 4.80
. ABelbel) S.40 Q.78 . 9.40 D0 6.92 .40
(By32+1) 6.60 7.98 6.60 6.60 7.98 6.60
B U8y 1) 7.80 ?.16 7.80 7.80 9.16 1.80
[BeGly 1) 9.00 10. 36 9.00 9.00 10.36 9.00
{DUsbou) Lou7 L.uv _ 4.82 bol 7 - —
(DU+Bal) 5.09 6.U47 5.09 5.09 6.84 5.09
{DUy 16.4) 630 7.50 _6.30 630 r.51 6.30
{0Uy 32441 8.70 9.90 8.70 8.70 9.90 8.70
DU 4B Ly V1.10  12.30 1i.0Q 1110 1230 11410
{DUs 6Ly 4) 13.50 1470 13.50 13.50 4. 70 13.50
(0,444) 420 4,20 I 4.82 h.22
(DeByl) 4.80 6.45 4.80 4.82 6.83 4.80
{Dy16,44) 6.00 1.50 600 6.00 7.91 6.00
(De32441) 8.40 9.90 8. 40 8.40 9.90 8.40
(D 4Byl 10.80 12.30 10.80 10.80 12.30 - 10.80
{D, 6L, 4) 13.20 .70 13.20 13.20 14.70 13.20
INVERT SIGN OF INSTRUCTION
{BU, 1,8) L4.20 4,20 4.82 L.22
{BU,8,8) h.36 6.32 4.36 4.82 6.11 k.36
(BU, 16,81} 4.96 6. 40 Lo.96 k.96 6.81 4.96
(BUy32,8) bal6 1.36 6. 16 . 6.16 1.37 6.16 - -
{BUeLB,B) 1.36 8.56 7436 7.36 8.56 T.36
. {BU.6L,8) _B.56 9.76 B.56 8.56 9.76 8.96
(B,1,1) 4,20 4.20 4.82 4,22
_1Bs8, 1) 1220 6.4l .20 7.20 6.81 7.20
(Bylbs ) 71.80 6.78 7.80 7.80 6.92 7.80
(By32,1) 16.20 7.98 10.20 10,20 1.98 10,20 _ e
(B,48, 1) 12.60 9.16 12.60 12.60 9.7 12.60
L UBebl, 1} C15.00  10.306 15.00 15.00 10436 19.00
{BUk ) bout boly? 4.82 boi?
- ,!QU!B"“, . - S,QQ? - °~“7 . 9.09 59.09 6.84 5.09
{DU, 16, 4) 6.30 7.50 6.30 6.30 7.51 6.30
(DU.32,4) 8.10 9.90 8.70 ) . 8.70 9.90  8.70 e
{DU, U8By k) 11.10 12.30 1. 10 11.10 12.30 11.10
_1DU. 6l ) 1390 14,70 13.50 13.50 14.70 13.50
{Dyliyb) 4.20 k.20 4.82 ho22
. 1De8ab) 120 .46 T.20 7.20 6.83 7,20
(Dy 1O, 9.00 7450 9.00 9.00 7T.51 9.00
{De3244) 13.80 9.90 13,80 13.80 9.90  13.80 L o
{(DoiB,y4) 18.61 12.30 18.614 18.61 12.30 18.61
(Db ) 23.40 1470 23.4]) 23.41  14.70 0 2340
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_VFL INSTRUCTION M+ NO FORWARDING DIRECT ADDRESSING OFFSET__ 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-B0OX INTERNL = INTERNL EXTERNL EXTERNL 1-80X INTERNL = INTERNL
o OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR
(BU,y 1,8) 6.63 10. 88 6.92 11.48
(BU,8,8? 6.63 15.96 10.88 6.92 15.97 11.48
_ (BU, 16,81 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 14,51
{BU, 64,80 9.61 19.57 14,51 9.62 19.58 15. 11
(Be1,1) .63 . 10.88 6.93 i1.48 PF
{Be8By 1) 6.93 16.56 11.48 7.23 16.57 12.09
o iByl6e) 7.23 17,16 12.09 7.53 17,17 12,69
(Be32,1) 8.42 18. 36 13.29 8.kl 18.38 13.90
{BslB8,y1) 9.61 19.57 14.51 9.62 19.58 15.11
{Byblig ) 10.80 20.78 15.72 10.81 20.79 16.32
{0Uylol) 6.63 10. 88 6.92 11.48
{DUs8,4) 6.93 16.56 11.48 7.23 16.57 12.09
_ (DU, 16,1) 7.84 17.77 12. 69 7.84 17.77 13.29
(DU.32,4) 10.21 20.17 15. 11 10.22 20.18 15.72
______ (DU, u8,4) 12.60 22.58 17.53 12.60 22.59 18.13
(DU, bke k) 14.40 24,39 19. 34 14.40 24.40 19.94
(Dolight 6.63 10.88 b5.93 11.48 PF
(DeBol) 6.93 16.56 11.48 7.23 16.57 12.09
. iDy 1644} 71.84 17.76 12. 69 7.84 17.77 13.29
(D§3244) 10.21 20417 15. 1% 10.22 20.19 15.72
(DolBol) 12.60 22,58 17.53 12.60 22.59 18.13
(Doblislk) 1901 24.99 19.94 15.00 25.00 20.55
INVERT SIGN OF INSTRUCTION
{BUo 198) 7.23 12.09 7.53 12.69
{BU,8,+8) 1.23 17.16 12.09 71.53 17,17 12,69
(BU, 16,8) 8.42 18.36 13,30 8.4k 18.38 13.90
(BU,32,8) 10.80 20.78 15.72 10.81 20.79 16.32
{BU,48,8) 13.20 23.18 18. 13 13.20 23.20 18.74
. 4BU.64,8) 12,31 22,95 17.22 12.31 22.917 17,83
(Belol) 6.63 10. 88 6.92 11.48 PF
(BaBal) 6.93 16.56 11.49 _ 7.23 16.57  12.09 N e
(Bylbyl) 1.23 17. 16 12.09 7453 1717 12.69
(By32,1) 8,43 18.36 13.30 Bolb 18.38 13.90
{Byti8y 1) 9.62 19.57 1451 9.62 19.58 15.11
(BobUeld 10.80 20.78 15.71 10.81 20.79 16032
(DU, tieks) 7.23 12.09 7.53 12.69
{DU.B,4) 8.42 18.36 13.30 8.4 18.38 3.0 _
(DU, 16,4) 10.80 20,77 15,72 10.81 20.79 16.32 ’
(DU,32,4) 15.60 25.59 20.55 15.61 25.60 21.15
(DU 4B 1) 20.40 30.41 25.38 20,40 30.43 25.98
. iDU,6U,.Y) 19.51 30.78 24,48 o 19.51 30.80 25.08 e
(Dolak) 6.63 10. 88 6.93 11.48 PF
. 1Ds8ek) 6.93 16.56 11.48 7.23 16.57 12.09
(Dyd6ek4) 7.84 17.77 12.69 7.84 17.77 13.30
"(0532,4) 10.2) 20,17 15,11 10.22 20.19 15.71%
{DauBols) 12.60 22,58 17.53 12,60 22.59 18.13
(Dyblyl) 15.01 24,99 19.95 . 15.0} 25.01 20.55 .




_VEL INSTRUCTION +MG NO FORWARDING DIRECT ADDRESSING. OFFSET 0 INSTRUCIION AT FULL wORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL [-BOX INTERNL  INTERNL
_ OPERAND wB XOVR OPERAND OPERAND WB XQVR OPERAND WB XOVR OQPERAND UPLRAND WB XQOVR
1BU, 1,8) .20 4. 20 La.82 4,22 O
{BU,8,8) .36 6.32 L.36 4.82 677 4.36
_ABU,1648) L.96 6.40  4.96 L4.96 b.81 4.96
(BU,32,8) 6.16 7.37 ba 16 6.16 7.37 6.16
.. 41BU,48,8) 136 . Be56  7.36 . 1.36 .B.50 _L.36
(BU, 6L, 8) 8.56 9.76 8.56 8.56 9.76 B8.56
(Byliyd) 4,20 4.20 4,82 4.22 ~ S
(BoB, 1 4.96 6.39 4.96 4.96 6.81 b.96
4By, 1) 9.56. 6,78 856 =996 6.92 . 9.5%6 S
(B,32,1) 6.76 1.96 6.76 6.76 1.96 6.76
... 1B,uB, 1) 7.96 .17 71.96 7.96 9a16 1.96 S N
(Bebl,l) 9.16 10. 36 9.16 9.16 10.36 9.16
(DU, 4,h) u.u7 u.u7 4.82 4,47 e
(DU,B,Y4) 5.09 b.47 5.09 5.09 6.84 5.09
DU, 16,41 6.30 7.50 6.30 - 630 7.51 630
{DU,32,4) 8.70 9.90 8.70 8.70 9.90 8.70
e 4DU, 4B, L) 11.10 12.30 . 1de.i0 . _ 11.10 ~12.30 .10 S -
(DUybL, 4 13.50 4. 70 13.50 13.50 14.70 13.50
(Dyl, ) . 4.20 4,20 4,82 4,22 S
{D.8e4) 5.07 646 5.07 5.07 6.83 5.07
(DL!(QI“! bgég Istl(_) 6.30 S — Q‘LQQ, Zgbl 0130.. - — -
(Dy32,1) 8.70 9.90 8. 69 8.70 9.90 8.70
4D Lu8,4) 11,10 12,30 . 11.10 11.10 12.30 11.10 ,
{1DybU ) 13.50 4. 70 13.50 13.50 14.70 13.50
INVERT SIGN OF INSTRUCTION
1BU, i,8) 4.20 4.20 L.82 4,22
_...1BUs8B,8) 4.36 6.32 ~4.36 - S 4.82 6.77 4.36 S
{BU, 16,81 4.96 6.40 h.96 L.96 6.81 he.96
(BU,32,8) t. 16 7.37 6. 16 6.16 1.317 6.16 B SN
(BU,u8,48) 71.36 8.96 71.36 7.36 B.56 1.36
. ABUs064,8) 9.00 10.20  9.00 9.00 10.20 - 9.00
(Bedo 1) L. 20 4.20 k.82 4,22
. 1B,8, 1) W.96 6,40 4.96 4.96 6.81 4.96 - _
{(Belbel) 5.56 6.(8 5.56 5.56 6.92 5.56
(Bg32,1) 6.176 1.96 6.76 6.76 7.96 6.76 e
{BeliBs 1) 71.96 2. 17 7.96 1.96 9.16 7.96
. ABybu, 1) 9.060 10.50 ~9.60 9.60 10.50 9.60 .
{DUy L, 1) bol? bol? 4.82 bol7
. ADU,Beb)  5.09  6.47  5.09 R 5.09 6.84 5.09 _
(DUg l6s4) 6430 .50 6. 30 6.30 7.51 6.30
(BU,32,4) 8.70 9.90 8. 70 8.70 9.90 8.70 i
(DU uByb) 11.10 12.30 11. 10 11.10 12.30 11.10
__ IDU,64,4)  13.80 #01e 13.80 . 13.80 _ =01= 13.80 _
(Deliol) 4,20 4,20 4.82 b.22
. ID.8Bo4y  5.07 b.46 " 5.00 ~ 301 6.83 _5.07 .
(Dy1644) 6.30 7.50 6.30 6.30 7.51 6.30
(Dy3244) 8.70 9.90 8.70 8.70 9.90 8.70
{D,48,4) 11.10 12.30 1. 10 11.140 12.30 11.10
B O TX-LTL R R 13.80  du.ly  13.80 S 13.80 14.70 13.80 S
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VFL INSTRUCVEON M+MG ___NO FORWARDING. DIRECT ADDRESSING . QFFSEYT 0 INSTRUCTION Al FULL WORD ADDRESS = —_—
NO INDEXING ) INDEXING
EXTERNL EXTERNL 1-80X INTERNL  INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL
. OPERAND WB XOVR OPERAND OQPERAND WB XOVR OPERAND _ WB_XOVR OQPERAND _QPERAND WB XOQVR
(BU, 1,8} 6.63 10.88 ) 6.92 11.48
(BU,B,8) 6.63 15.95 10..88 6.92 15.97 1i.u8
(BU» 16,8) 6.93 16.56 11.48 71.23 16.57 12.09
{BUs 32,8) 7.84 17.77 12.69 7.84 17.77 13.29. :
(BU, 48,81 9..02 18.97 13.90 9.03 _ _18.98 14,51 : R
IBU,6U,8) 9.61 19.57 4.51 9.62 19.58 15. 11
(Byeloel) b.63 _10.88 6.92 11.48
(BeBe ) 6.93 16.56 .48 1.23 16.57 12.09
1By 16, 1) 1.23 i7.16 12.09 133 17.17 - 12.69
(Be3241) 8.42 18.36 13,30 . 8.U4y 18.37 13.90
{Bol8,1) 9.6 20.17 14,50 e 9e02 . 20.19 .04
{ByOly 1) 10.80 22.28 15.72 10.81 22.29 16.32
(DU lol) 6.63 10.88 6.93 f1.48
{DU,8Bok) 6.93 16.56 1i.48 7.23 16.57 12.09
(DU 1bol) 7.8  17.17 12.69 1.84 11.71 13.29 : — S
(DU 32,42 10.21 20147 15. 114 10.22 20.18 15.72
{DU, 484 4) i2.60 22.58 17.53 12.60 2299 18.13
{DUsblgld 4,40 24.39 19.34 14.40 24,40 19.94
(Dolol) 6.63 10.88 6.92 il.h48
1De8ol4) 6.93 t16.506 11.48 . 7.23 16.57 12.09
({Dyibol) o l.84 17.77 12,69 R 7.84 17.77 13.29
§Ds32e4) 10.21 2047 15. 11 10.24 20.18 15.72
(Do liB,ol) 12:60 = 22.58 07.53 1260  22.59% 18.13
(Deblol) 15.00 24.99 19.94 15.01 25.00 20.55

INVERT SIGN OF INSTRUCTION

{BUs1,8) 71.23 12.09 7.53 12.69
.. 4BU,B,8)  T.23  1T.16 12.09 e 153 17,17 12.69
(BU,16,8) B.42 18.36 13.29 8.4k 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
{BUy6U,8) 15.00 24.99 19.94 i 15.00 25.00 20.55 —
(Belyt) 1.23 12.09 7.53 12.69
. BeBy i) B.42 18. 36 1329 . BeuW  18.37 13.90 .
(Byiby 1) 9.61 19.57 .51 J9.62 1.58 15.11
1By32,1) 12.00 21.98 16.92 12.04 21.99 17.53
{ByluBy 1) 1h.40 2u4. 39 19. 34 Ihokd 2440 19.94
. iBybu by 16.80  26.179 21. 76 R S 16.80  26.81 22.36 i e
(DU.M.HD ?~23 '2009 7053 . 12.69
_dDU,Beld)  B.42  1B.36 13.30 . - e Bolil 18,37  13.90
(DUs 1644) 10.80 20677 15.72 10.81 20679 16.32
iDUg3244) 15.61 25.59 20.55 15.61 25.061 21.15
{0Uou8ol4) 20.40 3041 25.38 20.40 3043 25.98
(DU, 64} 24,60  34.02 29,068 ... 2k.60  3u.64  30.21 S
(Doliolih 71.23 12.09 7.93 12.69
(DeByMd  8.42 1636 13.29 - 8.4y  18.37 13,90
(Del6ol) 10.80 2077 15. 72 10.81 20.79 16.32
(Dy,32,4) 15.61 2559 20.95% 15.60 25.61 21.15
(DolBol) 20.40 301} 2538 20.40 30.43 25.98
(Dy6l,l) 26,21 35.¢ 30,22 25421 35.25 30.82




VFL INSTRUCTION L NO FQRHABDLNG;_k_DiRE£l~ADDRE5SlNﬁ_w_*oﬁﬁiﬁl__ﬂ____luilﬂULILQN_AlﬂEuLL*uQRDWADDBfiﬁL___“y____

NO INDEXING INDEXING

EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL [-80X INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OQPERAND OPERAND WB XOVR

{BU, 1,8) 4.20 4,20 4.82 .22

(BU.8,8) 4,20 6.32 4,20 4 .82 6 77 422

(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

{BU,48,8) 7.20 8,40 7.20 7.20 8.40 7.20

(BUs64,¢8) 8.40 9.60 8.40 8.40 9.60 8.40

iBoig 1) 4,20 . 4,20 4.82 4.22

(By8e 1) 4 .80 6.32 4.80 4 .82 617 4.80

Belbyl) 5.40 662 5. 40 5,40 6.92 5.40 B
(Be32,1) 6.60 7.80 6.60 6.60 7.80 6.60

{Byk8y 1) 1.80 9.00 1.80 7.80 9.00 1.80

(BybUgl) 9.00 10.20 9.00 9.00 10.20 9.00

{DUslpl) 4.20 4,20 4,82 §e22

(DUeBol} 4.80 6e32 4,80 4.82 6.717 4,80

{DUs 16241 6.00 1.2} 6.00 6.00 7.21 6.00 _ o S
(DU, 32,4} 8.40 9.60 8.40 8.40 9.60 8.40

(DU, uB,4) 10.80 12,014 10. 80 10.80 12,01 10.80 - - e
{DUs 64, 1) 13.20 145440 13,20 13.20 Tu.40 13,20

{Dalish) 4,20 4,20 4,82 4e22

(Dy8oli) 4 .80 6.32 4.80 4.82 6.717 4.80

1Dy 16,4) 6,00 1.21 6.00 6.00 7.21 6.00 N _
(De3204) 8,40 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 - ;
{Deblol) 13.20 14,40 13.20 13,20 4,40 13.20

INVERT SIGN OF INSTRUCTION

1BU, 1,81 4,20 4.20 4.82 4.22

(BU,8,8) _ 4.20 6. 32 4,20 4.82 6. 171 4,22 B

{BU, 16,8} 4.80 6.32 4. 80 4.82 6.77 4.80

1BU32,8) 6.00 7.21 6.00 6.00 1.21 6.00

18U, 148,81} 7.20 8.40 7.20 7.20 8.40 7.20

{BUy64,8) 8.40 9.60 8. 40 8.40 9.60 B8.40 - .
(Bely ) 4420 4,20 4.82 , 4.22

(8,8, 1) 4 .80 6032 4. 80 o 4.B82 6,17 4.80 o R
(Bol16,1) 5.40 6.62 5.40 5440 6.92 5,40

1843241) 6.60 7.80 6. 60 6.60 7.80 6.60

T 7.80 9.00 7.80 7.80 9.00 7.80

(Bebligl) . %.00 10.20 9.00 9.00 10.20 9.00 . - .
(DUgUolt} 4.20 4.20 .82 4.22

10U, 8,440 4.80 6.32 4.80 4.82 bo11 4.80 o e
(DU, 1644} 6.00 7.21 6.00 6.00 7.21 6.00

(DUe 3241} 8.40 9.60 8440 8.40 9.60 8.40 —
(DU 48y} 10.80 12.01 10.80 10.80 12.01 10.80

(DU, 6L, 4) 13.20 ol 13.20 13.20 14,40  13.20 o e
(Delioh) 4.20 4,20 4.82 4 22

{DgBok) 4,80 6.32 4.80 4.82 6,77 4.80 e o
1D, 16,44 6.00 7.21 6.00 6.00 7.21 6.00

{Dy32,l) 8.40 9.60 8.40 8440 9,60 8,40

(Dy48,k) 10.80 12.01 10.80 10.80 12.01 10.80

(DybUal) 13,20 1hati l 13.20 13,20 ) 13.20 o .
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LVFL INSTRUCTION LWF = NO FORWARDING DIRECT ADDRESSING OFFSET O~ INSTRUCTION AT FULL WORD ADDRESS .
NG INDEXING INDEXING
EXTERNL EXTERNL 1-BOX INTERNL INTERNL EXTERNL EXTERNL 1-B0OX INTERNL  INTERNL
I ___OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR __OPERAND _OPERAND WB XQVR
(BU, 1,8} 4.20 4. 20 4.82 4e22
(8U,8,81 4.20 6.32 4,20 k.82 677 4e22
.. 4BU. 16,83 4.80 6.32 4, 80 be82 6717 4.80
{8U+32.8) 6.00 7e21 6,00 6.00 7.21 6.00
- {BU,48,8) 1.20 8.40 7220 7.20 B.40 1.20
{BUs6U»B) 8.40 9.60 8. 40 8.40 9.60 8.40
(Bolpl) 4420 - 4,20 ) 4,82 422
{(BoB,y 1} 4.80 6.32 4.80 4 .82 6.77 4.80
4By 16s1) Sa40 6062 5040 S:40  6.92 S.u40
{832, 1) 6.60 7.80 6460 6460 71.80 6.60
{Ba48,.1) 1.80 9.00 1. 80 7.80  _ 9.00 _ _ 7.80
(BobU, 1) 9.00 10.20 9.00 9.00 10.20 9.00
{DUslpl} 4,20 4e20 ko82 4,22
1DUL8.4) 4.80 6.32 L. 80 4.82 6.77 4.80
o ADUe 16s4) 600 r.21 6,00 6.00 .21 6,00
(DUs3204) B8.40 9.60 8. 40 B8.40 9.60 8.40
(DU, 4Bo4)  10.80  12.01 10.89 ' 1080 12.01 10.80
(DUsbU, 43 13.20 14,40 13.20 13.20 14,40 13.20
{Doligh) 4.20 4. 20 b.82 4,22
(Ds8y4) 4.80 6.32 4.80 h.82 677 4.80
1Dy 16441 600 T.2F _6.00 B 6.00 1.21 6.00 -
{De32441 8.40 9.60 8. 40 8.40 9.60 8.40
. 4DelB,4)  10.80 . 12,08 = d0.80 . - 10.80 . i2.01  10.80
(Deblol) 13.20 .40 13.20 13.20 ih.u0 13.20

INVERT SIGN OF INSTRUCTION

{BU,1,8) 4.20 4,20 4,82 4.22
. iBU.8,8) 4,20  6.32 Yo2O o Me82  6eTT  4e22 —_— ——
(BU¢ 16,+8) 4.80 6032 4.80 h.82 6.77 4.80
{B8U,32,8) 6.00 .21 6.00 6.00 T7.21 6.00
{BU,u8,8) 7.20 8.40 1.20 7.20 8.40 7.20
.. 4BU,64,8) 8.40  9.60 = 8.u0 . BLW0O 9,60 B.40 e
(Bels 1) k.20 4.20 4.82 4,22
_{BsBy 1) 4,80 6.32  u.80 e L.82 _6.77  4.B0 e

(Be i,y 1) 5.40 6.62 56 40 540 692 5.4C
(Be32,1) 660 7.80 6260 6.60 7.80 660
{BoliBy 1) 7.80 9.00 7.80 7.80 9.00 7.80

(BobUpid 9,00  10.20 . 9.60 . . ... 9,00  i06.20  %.00 . - N
(DUl 4,20 ko206 4.82 bo22

_ADU,8,4) = _4.BO = 6.32 @ 4.80 . 4.82  6.77 4.80 I . —
(DU, 16,4} 6.00 Fa21 6-00 6.00 721 6.0G0
(DU, 32,4) B.40 9.60 Boul 8.40 9060 8.40
(DU U8B M) 10.80 12.0 10. 86 10.80 i2e01 i0.80

(DU bl b3 13,20 Hk.40  13.20 ~ 13,20  dw.nw0  43.20 n .
(Delaot) 4.20 k.20 .82 L.22

. ADeBol)  4.B0 = b.3z = L.BG I 4,82 bell  L.BO JE . — -
IDe 16441 6.00 .21 6-00 6.00 fo2i 6.00
1D 3244) _ 8,40 960 B-40 8.40 9.60 8.40
(DelsBol) 10.80 12,01 10.80 10.80 i2.01 10.80

4Dy 0leld 13,20  MhokY  33.20 .. . . 13,20 14,40 13.20




MEL INSTRUCTION LFT NO FORWARDING . DYRECT ADDRESSING  OFFSET 0 INSTRUCTION AT FULL WQRD ADDRESS . ..

NO INDEXING ’ INDEXING

EXTERNL EXTERNL 1-B0OX INTERNL INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL

e OPERAND WB XQVR OQPERAND OPERAND WB XQVR _OPERAND WB XOVR _OPERAND OPERAND _WB XQVR . .
{BUy 148) 13.20 13.20 13.20 13.20
{BU,848) 13.20 ot} 13.20 15.20 tholi) 13.20

. 4BU16,8) 13,20 1441 13.20 . 13.20 .41 13.20 S,
{BU,32,8) 13.20 1441 13.20 13.20 Thaekl 13.20

. IBU,u8,8) 13.20 el 13.20 13,20 tueu)  ¥3.20 R
{BU,64,8) #Q1le #0 )= #0)# #Q 1w EORES #01a
iBelol) 13.20 13,20 13.20 13,20
(ByB,s 1) 13,20 'Y ] 13.20 13.20 1hell 13.20

. iBelbel) 13,20 Y'Y | 13,20 . 13.20 fh ki 13.20 S
{Be32y 1) 13.20 Thaid 13.20 13.20 Tholyd 13.20

. ABels8Be 1) 13,20  th.h4} 13.20 } 13.20 A4 .41 _ 13,20 . R I
(Beblyl) LA EY LR Q) LLRE #0 1 LR RS
{DUg ki b} 19.81 19.81 19.81 19.81
(DUyBok4) 19.81 21.01 19.81} 19.81 21.01 19,81

. 4DU 16,4 19.8)  21.01  19.8% o 19.81  21.0% N84
1DUs 32,40 19.81 21,01 19.81 19.81 21.01 19.81 '

. 4DU,uB,u) _19.81  21.01  19.81 — 19.81 _ 21.0) _ 19.8¢
(DUebl, L) 24.60 25.81 24. 61 24461 25.81 24.61
[DAPLY) 19,81 §9.81 19.81 19.81
1DeBek) 19.81 21.01 19.81 ) 19.81 21.01 19.81

. ADelb6yl)  19.8) 21,01  19.81 19.81  _ 21.01  19.8%V S [— —
(Dy32,4) 19.84 21.0) 19.81 19.81 21.01) 19.81

JR—— ,mlulﬂjﬁ-ww AALQQBL,<~2!1QL"__._LQL§J.W li._&] . ViAZ,LL_QI. ,,,,,, __..1218_1 e e e e e e+ e 1+ e
{Debhyl) 24 .60 25.81 24,610 24461 25.81 24,61

INVERT SIGN OF INSTRUCT{ON

{BU, 1,81} 13.20 13.20 13.20 13.20
... 4BU.8,8) 13,20 _ _iu.ul 13,20 e 13020 ANL4) 13.20 I I
{BU,1648) 13.20 4.4 13.20 13.20 (RN 13.20
{BU,32,8) 13.20 b4} 13.20 13.20 bl 13.20
{BUosUB,B) 13.20 el 13,20 13.20 Thalid 13.20
(BU,6U4,8) 201+ #Q = #0le _#Qls  wQle  wsQl® [
IBelol) . 13.20 13.20 13.20 13.20
o 1ByBy1) 13,20 fhoul 13.20 R 13020 luwenwl . 13.20 I e
L TRETRE) 13.20 ey} t3.20 13.20 okl 13.20
{By32,1) 13.20 ol 13.20 13.20 1hol) 13.20
(Bau8y 1) 13.20 Ihalhd 13.20 13,20 thould 13.20
{Byblygld 20 1# LA R E] 201 . . *#01=s = #Q0ie Q4w 00 e
DU N} 19.81 19.81 19.81 19.81
§DU»B8,4) 19.81 21.01 19.81 ..19.81 21.01 19.81 . e
{DUy l6, k) 19.81 21.01 19.81 19.814 21.01 19.81
10U,32,4) 19.81 21.01} 19.81 19.81 21.01 19.81
(DU, 4Byl 19.81 21.01 19.81 19.81 21.01 19.81
(DU, 64,04) 24,061 25.81 24,61 L 2h.61 25.81 24,618 e
Do) 19.81 19.81 19.81 19.81
€D,844) 19.8} 21.01 “19.81 19.81 21,01 19.81 .
(' PREYY Y 19.814 21.0]) 19,81 : 19.81 21.01 19.81
IDy32,54) 19.81) 21.61 19.81 19.81 21.01% 19.81
(D48, k) 19.81 21.01 19.81 19.81 21.01 19.81
{Dyb6l,l) 24460 29.81 24,061 24.61 25.81 24,61
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VEL INSTRUCTION LIRS _ NO FORWARDING . DIRECT ADDRESSING . QFFSET 0 _ INSTRUCTION AT FULL WORD ADDRESS
- NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL  INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL
I ___OPERAND WB XQVR OPERAND OPERAND WB XQVR  OPERAND WB XOVR QPERAND OPERAND _wWB XQVR__ I
. 1BU,1,8) 13,20 13.20 13.20 13.20
{BU.8B,8) 13,20 hok ) 13.20 15.20 iholyl 13.20
(BU»1608) 43.20 4.4l 13,20 . 13,20 lhok) 13,20 e
(BU, 32,8) 13,20 fhali} 13.20 13.20 thold 13.20
{BUg48,8)  13.20  lu.ll 3320 4320 duedd  83.20 e R
(BU,64,8) a0 ie 20l %0 e 0 le 0= %0 |«
1By ly 1) 13.20 13.20 - 13.20 13.20
{BeBy 1) 13.20 Y] 13,20 13.20 Thotd 13.20
. 4Belbed)  43.20 . d4.ui  _ 13.20 13620 MhueWd  83.200
{Be32, 1) 13.20 fuald 13.20 13,20 TN 13.20
. iBeliBgl) 13.20 ih.ut 13.20 . 1320 . luent . 13.20 . . e . R
{Bobliol) “Ql= 01s #0) = #0 e 20 1s w0 ju
) (DUl k) 19.81 e 19.81 19.81 19.814
10U, 8,4 19.81 2101 19.81 19.81 21.01 19.81
ADUy 16e4) 19.831 . 28:01 9.8 . . 19.81 21,01 . _19.8) S
(0U,32,4) 19.81 21.01 19.81 19.81 2)1.01 19,81
(DU 48s0) _ 19.81  21.01 __ 19.81 19,81 21le01 . 19.81 N S - e
(DU 6Ly &) 24,60 25.81 2h. 41 24060 25.81 2u.61
. ADybgl) 19.81 19.81 . 19.8]) 19.81
(DeBol) 19.81 24,01 19.81 19.81 21.01 19.81
1Ds 16k 19.81 21.01 o A9.81 19.81 21,01 . 19.81 I - — _
{De320k4) 19.81 21,04 19.81 19.81 21.01 19.81
(DBl ) 19.84 . 21.0%  19.8}) 19.81. 21.01  19.81 - R - I
{0eblol) 25460 25.81 24,618 2% 061 25.81 261
INVERT SIGN OF INSTRUCTION
{BUys1,8) i3.20 13.20 i3.20 13.20
{BU-8,8) 13:20 1hobd 1320 13.20 i 13.20 _ S - -
(BUy 16480 i3.20 iha41 13.20 13.20 Tholid i3.20
... $BU.32,8) 13,20 Ayou)  ¥3.20 13220 WU} 13.20
{BUs 485 8) 13,20 TIR'S) 13.20 13.20 fhokl 13.20
ABU,64,8) a0le #0ls a0l wQi#  wQle  #Qle S _ _
Byly i) 13,20 13.20 13.20 13.20
4BeBe 1) . 13.20 .81 13,20 13220 juebl 13.20 I _ _
(Belbel) 13.20 T 13.20 i3.20 ihaeld 13.20
4B 32e1) 13220 luobl 13,20 13.20 Tholyl 13.20
{BokByid 13.20 Ty 13.20 13,20 Y §13.20
(Byblpld . 20fle  a0ls .10} L. #01s #0le Q¥ S
§DUslol} 19.81 19.81 19.81 19.81
(DU 8ol ) . 19.81 21201 19.81 . 19.81 21.01 19.81 o - I _ i
(DU 16548 i9.81 2301 19.814 1981 2}.01 19-81
. ADUy 32,40 19.81 21.01 19.81 e _19.81 21,01 19.81 e
(DUHBo 41 19.81 21.0% 19-81 i9.81 234,01 19.81
40Uy 6l h) _2k.60 25.81 U061 o 24.01 25,81 2461 N - _
(Dyligh) i9.81) 19-81 {981 19:.8%
§DyBeu} 19-81 21.01 19.81 19-81 28-0) 19.81 e ;
lUll“)'“’ 390ui 23%0‘ ﬂ‘?o%ﬂ ‘9“8' 2'00‘ ‘908‘
o 4D(32.4) 19.81 21.01 19.8) 19.81 21.01 19.81 o
{D LBk 19-81 2401 19.81% 19.81 21014 §19.81
(DyblaY) 2u4.60 (2581 . 2h4.061 2u.61 | 25.8) 2heb) .



~VFL INSTRUCTION ST NQ FQRHA_BDING'__W_,._.QIBECI__ADDRESSING,. . OFFSET .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 OPERAND _WB XQVR __ OPERAND __WB XQVR _OPERAND _QPERAND _wB XOVR

{8U, 1,81 6.63 10.88 6,92 11.48
{8U,8,8) 6.63 15.95 10.88 6.92 15.97 11.48
. 4BU,16,8) = 6.93  l6.56  Ml.w8 = 1.23 16,91 12.09
(BU¢32,8) 7.84 17,77 12,69 7.84 W7.77 13.29
...... _{BU,uB,8) = 9.02 @ 18,97 = 13.90 e 9.03 18.98 M4l 51 .
(BU, 64,8) 9.6l 19.57 1he 51 9.62 19.58 15.11
{Belel) 6263 : 10,88 692 11.48
{Be8o 1) 6.93 16.56 11.48 7.23 16.57 12.09
(Bolb.1) 0 7,23 @ Ml.Ml6 12,09 . T.93  MT.MD 209 .
(Be32,1) 8.2 18.36 13.30 8.uy4 i8.37 13.90
EBylBy ) 9.62 19.57 14,50 9662 19458  19.0V
(Boblogl) 10.80 20,77 i5.72 10.81 20479 16.32
(DU, l,e4) 663 10. 88 .92 11,48
(DU,8ek) 6.93 16,56 1,48 7.23 16.57 12.09
(DU 16,4} 1.84 171.76 12. 69 .84 . 11,77 . 13.29
{DUs32,4) 10.21 20. 17 i5.11 10.22 20.18 15.72
EDUs 4804 ) 1260 22098 17.93 e 12060 22459 18013 R
DUy by k) 1h.u41 244,39 19.34 Thakd 24440 19.94
{Daliqsly) 063 10,88 692 11.48 -
§Dy8ols) 6.93 16.56 11.48 1.23 16.57 12.09
(Do lbold 1.84 1126 12,69 R {84 lPet7 13,29 .
(De3264) 10.21 20.17 15. 11 10.22 20.18 15.71
{Da48,4) —12.60 22,98 17.53 e 12000 22,99 A8.43
(DU, ) §5.00 24,99 19.94 15.00 25.00 20.59

ANVERT SIGN OF INSTRUCTION

(BU, 1,8) 6.63 10.88 6.92 1.u8
{BU,8,8) 62063 15.96 ___10.88 .92 15,91 11,48 .
(BUg 16,8) 693 16.56 11.48 7.23 16.57 12.09
1BU,32,8) 7.84 17,1717 12.69 7.84 17.77 13.29
(BU,u8,8) 9.02 18.97 13.90 9.03 18.96 .51
£BUy6Y,8) 9.61 19.57 14,51 9462 19.58 15.11 o
1B,1,1) 6.63 10.88 6.92 11.48
iBy,8y1) .93 1656 11.48 1623 6657 12,09
TN 1.23 17.16 12.09 7.53 1717 12.69
(By32,1) 8.42 18.36 13.29 8.4k 1837 13.90 i .
(BelB, 1) 9.61 19.57 .51 9.62 19.58 15. 11

. iBybl,y ) 10.80  20.77 15,12 . 10.81 _ 20.79  _16.32 -
(DU, b, 4) 6.63 10. 88 6.92 11.48
§0U.8,4) .. 6.93  16.56  dVew8 . Te23  16.57T = 12.09 R
(DU, 16,4) 7.84 17.77 12.69 7.84 17.77 13.30
- 4DU¢32,4) 10.21 20.17 150 14 10,22 20.18 15.71
(DU B, 1) 12.60 22.58 17.53 12.60 22.59 18,13

.. ADU. 6L, 4} 4,40  24.39  ¥9.34 RETLIY 24.40 19.94

(Dol s 1) 6.63 "10.88 6492 11.u8
(De8yk) 6.93 16,56  1l.48 7,23 16,57 12,09
(Dy 16,41 7.84 17.717 12.69 7.84 17,107 13.30
1Dy32,4) 10.21 20,17 15. 11 10,22 20.18 15.71
10,u8,8) 12.60 22.58 17.53 12.60 22.59 18.13
(Dy64ol) 15.00 24.99 19,94 15.00 25.00  20.55%
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VFL " INSTRUCTION SRD NO FORWARDING DIRECT 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 QOPERAND WB XOVR OPERAND OPERAND WB XQVR
, ;

§BU, 1,8) 6.63 10.88 6.93 ! 11.48
(BU,B,8) 6.63 15.95 10. 88 6492 15.97 1.8
(BU, 16,8) 693 16.56 10,48 7.23 16.57 12.09
(BU,32,81 7.84 17.77 12. 69 7.8u 17,77 13,29
§BU, 48,8} 9.02 18.97 13.90 9.03 18.98 14,51
(BUy6U,8) 9.61 19.57 1451 . 9.62 19.58 15.11
(Bolgl) 6263 .. 10.88 6.92 11.48
1BeBo 1) 6.93 16,56 11,48 7.23 16.57 12.09
(Bylbgid 1.23 17. 16 12,09 R 7.53 11117 12.69
1By32,185 8.42 18.36 13.30 8.4 - 18,37 13.90
1By 48,0} 9.61 19457 14e50 9.62 19.58 15.11
iBeblo ) 10.80 20.77 15. 72 10.81 20.79 16.32
(DU lok) 6.63 10. 88 6.92 11.48
(DU, By4) 693 16.56 T1.48 7.23 16.57 12.09
4DUs 16,40 7.84 1777 1269 I Y V'S ¥ 29 44 13.30
{DU¢32,4) 10.21 204147 15.1¢ 10.22 20,18 15.72
(DUeuBo bl 12,60 22,58 17,53 o 12460 22,59 18,13 .
(DU 6ol } 14,40 24,39 19. 34 . 14440 24,40 19.94
(Do) 663 v 10,88 6.93 11.48
(DeBok) 6.93 16456 148 7.23 16457 12,09
_ ADghbkY TeB4 87,77 12,69 _ _ ___ T.B4  IF.TT _ 13.29
{D¢32,4) 10,21 20017 15.1¢ 10.22 20.18 15.71
(DouBo4}) 12,60 22,58 17.53 12460 22.59 18.13 i )
(Debloli) 15.00 24,99 19. 9% 15.01 25.00 20.55
INVERT SIGN OF INSTRUCTION
(BUy t,8) 6263 10. 88 6.92 11.48
___1BUy8,4B1} .63 15.96 10,88 6,92 15.97 11,48 B
(BUg 16481 6.93 16,56 V.48 7.23 16.57 12.09
1BU, 32,8} 7,84 17.177 12. 69 7.84 17,77 13.29
(BU,48,8) 9.02 18.96 13.90 9.03 18.98 14,50
 1BUsbWeBY  9.61 19,57 14,50 L 9462 __19.58__ _15.11 o
By lol) 6.63 10,88 6,92 11,48
__UBeByd) _ 6.93 16.56 _ 1l.48 7,23 16,57 12.09 o
By l6g 1) 7.23 17,16 12.09 7.53 1747 12.69
1Be32,1) 8.42 18.36 13,29 Babl 18,37 13.90
(BoliB, 1) 9.61 19.57 14.51 9.62 19.58 15. 11
EBebl b3  10.80  20.,7¢ @ V5.72 ... 10.81 20,79 _16.32 _
{DUglisti) 6403 10.88 6492 16.48
(DU, 8,40  6.93 1656 1,48 7423 i6e5T  12.09 o )
(DU, 1644} 7.84 17.77 12.69 7.84 17.77 13,29
(DU, 32,4) 10.21 20,17 150 11 o 10.22 20.18 15,71
(DU, 48,43 12.60 22.58 17.53 12.60 22.59 18.13
(DUyOUol)  Hlo40 24,39 19.3 . o ALLu0 204,40 0 19,94 e )
(Dyl44) 6.63 10.88 6492 11.48
iDg8y4)  6.93 1656 1i.48 L Te23 0.5 12,09 o
(Dy16ekt) 7.84 17.76 12,69 7.84 17,77 13.29
1D,32,4) 10,21 20,17 15, 41 10.22 20018 15.714
(DelBek) 12.60 22,58 17.53 12.60 22.59 18.13

(Dbl ol) 15.00 24.99  19.9% 15.00  25.00 20,55




VEL INSTRUCTEION M#d _ NO FORWARDING __ DIRECT ADDRESSING . .QFFSET. 0. INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
 EXTERNL EXTERNL  I1-BOX  INTERNL INTERNL  EXTERNL EXTERNL  [-BOX  INTERNL INTERNL
OPERAND __WB XOVR_ OPERAND _OPERAND _WB XOVR __ OPERAND WB XOVR _ OPERAND _OPERAND . WB XQVR _

(BUy148) 6.33 10,27 L beb63 10.88
(BU,8,8) 6.33 15+ 35 10.27 6.63 15.36 10.88
1BU,1648) 6.33  45.36  10.28 .. 6,63 15,37  10.88 - ,
{BU,32,8) 6.33 15435 10.28 6463 15437 10.48
1BU,48,8) . 6.33 15.35 10.28 6.63 15.37. 10.88
(BU,64,8) 6.33 15435 10.28 be63 15.37 10.88
(Bolyl) 6.33 10.27 . 663 10.88
{BeBo 1) b.63 15,99 10, 88 6492 15.97 11.48
TR TRE) _6e63  15.96 __10.88 . . S 6493 1997  MdeM9
(By32,1) 6.63 19.96 10.88 693 15.97 1149
. ABel8yV) 6463 15.96  10.88 - 6+93 15.97 V.49 . __ _
(Bebly ) 6.63 15496 - 10.88 0.91 15.97 11.49
(DUeligl) 6.33 | 10.27 . beb3 10.88 o
(DU+By4) 6.36 15,42 10. 34 6.6h 15.42 10.94
CADUpl6yk) 6e36  15.42  10.34 6486 15.43 10.94 e
(DUy32,4) .36 15.42 104 34 666 15.43 10.94
- ‘QU! qg!‘il SO Qg iﬁ,,ﬂ '591!2 i !Qs i!LM S . 6.9 bQ R !Q; g.i e - lQ:Ql{ - e e e [ -
(DU bUeld 6436 15.42 10. 34 C bbb 15,43 10.94
(Dylol) 6.33 10. 27 . L e b3 10.88
(DeBal) 6.63 15.95 10.88 5.92 15.97 t1.48
(D lbak) 666 16.02  10.94 ; 6.96 16.03 1455 _ . _
(Ds3244) 6.66 16,02 10,94 6.96 16.03 11.55
{DglBel) 6,66  16.02  10.94 . . 6.%96 16.03 _ 11.59 R
Dyl k) 6.66 16.02 10. 94 5.96 16.03 11.55
INVERT SIGN OF INSTRUCTION
(BUy |48} 6.63 10.88 6.93 1l.48
(BULB,B) _  6.62 _ 15.94 10.86 B 6.92 15.95  _ ll.47
(BU, 16,8) b.63 19.99 10. 88 692 15.97 11.48
(BU,32,8) 7.23 17. 16 12.09 . 153 17.17 12.69 I
{BU,u48,8) 8.42 18. 36 13. 30 B.ul 18.37 13.90
ABUbU,B) _  9.61  19.57  Ju.S1 ) 9.62 19.58 . 15.11
(Bylol) 6.93 11.u8 7.23 12.09
!Blgt.‘! e b:éé, ‘@:96 !Q'B‘_’ P . 6-"@ ‘5-91 - ,!!2‘98
(B, 16,1) 6.93 16.56 11.48 1.23 16.57 12.09
(By32,1) 7.84 17,77 12.69 ] 7T.84  V1.77 13.29 .
(BeliBy 1} 9.b2 18.97 13.90 9.03 18.98 14.50
UBebly 1) 10.214 .20.107 _15.11 e . 10.22 0 20.18 15,71
IDUs 4o} 663 10.88 6492 1d.u8
- (DU B8 Te22  16.8W MV TT B} o138 le.8Y  12.37
DU, Jbe k) 7.23 17.16 12.09 1.53 1747 12,69
1DU, 32,4) 9.61 19.57 14,51 . 2.62 19.58 15. 1% e
(DU 48,4 12,00 21.98 16,92 12,01 2}1.99 17.53
ADU 64,0 MM.NO 24039 19.34 . kel 24,00 19.94 R
Dol li) &QQ0# #Q)s #0 % @ jw
L ADeBob)  6.63  15.96 10.88 S 6692 15,97 11.48 )
(D, 1641) 6.76 16.22 TS 7.06 16,24 131.79
(De32,4) 9.61 19.57 1haeSH 9.62 19.58 15. 11 e
(D484 12.01 21.98 16,92 12.01 21.99 17.53
o ADoOlyNY lu.40 22,29 19. 34 - ThoeuQ 22.31 19.94 B
119
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VFL INSTRUCTION K =~ NO FORWARDING = DIRECY ADDRESSING  OFFSET 0  INSTRUCTION AT FULL WORD_ADDRFSY
NO INDEXING ‘ INDEXING

© EXTERNL EXTERNL  1-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I-BOX  [NTERNL INTERNL
___OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB XOVR QPERAND OPERAND _WB XQVR

18U, 1,8) 3.61 3.61 4.82 4o22
{BU.8,8) 3.61 ba 17 3.61 4.82 677 .22
§BU, 16,8) 4,20  6.32 4,20 . e 4.82 0.7T7 .22
({BUs32,+8) S.40 662 5. 40 5.40 6.92 5.40

. ABU,48,8) 660 7.80 6460 e 0060 T.80 6,60
{BU,64,8) 7.20 B.40 7. 20 7.20 8.40 7.20
(Belypl) 3.61 3.61 4,82 4,22
(BeBo ) 4.20 6.32 4.20 4.82 6,71 ho22

B 16,1 U8B0 beNT 4,80 B 4,82 b X1 4,80
i1Be3241) 6.00 1.21 6,00 6.00 T.22 6.00
{B,48e10) 1.20 8.40 7.20 1.20 8,40 1.20 S
(Bebly 1} B840 9. 60 8. 40 8,40 9.60 8.40
EDUsUp U . 3.61 3.61 b.82 bo22
(DU, 8ol} 4,20 6-32 4,20 4.82 6. 17 Y.22

. ADU, 16, b} . D.40 6,62 5040 SeM0  6.92 . 5.40 _
{DU, 32,40 7-80 2.00 {-80 7-80 9-00 7.80

.. 4DUeuBeY) 10.20 11.40  10.20 N 10.20 11.40 10.20 _
(DU 6L, k) 12.01 13.20 12.01 12.01 13,20 12-01
‘Dl‘!!lt, 3.6' 3.6! l‘o§2 “.22
(D,8.14) 4,20 6,32 ko 20 .82 677 22

_ADglopl) . DelbO | 6.62  _5.40 . . 9e40 692 5.40

1D,32,4) 7.80 2-00 7.80 7-80 9-00 7.80

.. ADeNB4k) . 10.20  leMd  M0.20 . 1020  11.4%0 10,20
iDybb.l) 12,60 18-85 12. 60 12.60 1189 12.60

INVERT SIGN OF INSTRUCTION

18U 148} 4,20 ) 4.20 .82 ho22
ABU.8e8)  3.61 TR ¥ 3.61 - ho82 b dT 4022 - _
{BU, 16,814 3.61 6. 47 3.61 4.82 677 4,22
(BU,32,8) 3.61 6417 3.61 . 4.82 6. 017 4,22
{BU, 48,81 3.61 6. 47 3. 61 4,82 677 he22
 4BU¢b4s8) .01 6211 3.61 S 4.82 LYY 4 S 4.22
“{Belel) W20 4,20 4.82 X §o.22
. ABe8e MY 4.20  6.32 4.20 - _ 482 61T 4.22 U I
1Belbe b 420 6.32 L, 20 4.82 6077 bel2
{Be32,1) 4.20 632 he 20 4.82 677 4,22
{BeliBy 1) bo20 be32 4520 b.82 617 Ho22
__4Bybl,y ) 4e20 @ 6.32 Y20 . 4eB2 6,77 | 4.22 : - e
(DUl ) J.01 3. 64 b.82 Be22
... 3DU,844) o 1P - I - N N A 1Y - | [ We82 6.7 . k.22 -
[ VPR Y. PLS) J.61 6o 47 3-61 4.82 677 422
DUy 32,41 3.61 6. 17 3.61 ... k.82 6. 17 bed2
{DUsu8s4) 3:61 6:32 3061 ho82 6717 ke22
10U, 64,4) Lo 3.61 .7 . 364 o Ne82 6,77  he22
{Dsligh) 4220 4o 20 %82 4o22
ADyBoMY  4.20  6.32  We20 . __ Lo ko882 6,77 4.22 -
{D. b&qk} 4220 6o 32 420 .82 6617 he22
{Dy32,4) h.20 6e32 4,20 b.82 617 4.22
t0itiBan) 4,20 632 420 82 G I1 bo22
{DyOholt) 4,20 8.4l  4-20 e eB2 Bel2 Me22 -




JVEL INSTRUCTION KR ..

e .NO_EQRWARDING . . _

DIRECT ADDRESSING. ...

OFFSEY 0.

INSTRUCTION AT FULL WORD ADDRESS ..

NO INDEXING

INDEXING

EXTERNL EXTERNL 1-BOX INTERNL  INTERNL EXTERNL EXTERNL I-B0OX INTERNL
-OPERAND _wWB XQVR__QPERAND _QPERAND WB XQVR OPERAND . _WB _XOVR _QPLRANL W8 XOVR
(BU,1,8) 3.061 3.61 4,82 ba22 e
(BU,8,8) 3.61 6.17 3.61 4.82 6.77 4,22
,,,,,_,A,B_U_l,l_b,Lﬁ.L [ IQQZQ_ SR és 12 S— _...!L..Z(l,, R '4,1 82 - ﬁt I? DR Q,ZZ.W .
(BU,32,8) S.40 6.62 5. 40 9.40 6.92 5.40
1BU,4B8,8) 6.60  1.80 . 6.60 . . L beb0. . faB) . 0.60
{BU,64,8) 1.20 8.u40 7.20 T.20 8.40 7.20
(Byl,1) 3.61 3.61 4,82 4,22 O
{BeBy 1) 4a20 6.32 4,20 4.82 6.71 4.22
o ABe 161 4.80 bell  4.80 - he82 . 6elT . . 4.80_ . .
(B»32,1) 6.00 7.21 6.00 6.00 7.22 6.00
(BaliBeld 1e20  B.W0 1,20 120 . 8a40.  _  7.20
1BybU, ) 8.40 9.60 8. 40 8.40 9.60 8.40
(DU, luph) 3.614 3.61 4,82 4,22 - _
(DUsByY4) 4.20 6.32 4.20 4.82 6.77 4,22
ADU16.4)  5.40  6.62 5,40 S2.80 0 6492 540
tDU,32,4) 1.80 9.00 7.80 7.80 9.00 7.80
e ADU 8ol 0 10.20 Vl.43 1020 . 10.20 . 11.40 _ 10.20
(DU, 6L L) 12.01 13.20 12.01 12.01 13.20 12.01
iBeloli) 3.61 3. 61 . lb.B82 b,22
{(DeBol) 4b.20 6.32 4,20 4.82 617 L.22
(Delbole) .40 662 . 9.40 _ ~-.2a40 6e92  _..5.40
{Ds32,4) 7.80 9.00 7.80 7.80 9.00 7.80
. ADelByMY . 10.20 0 11.20 . 10.20 10.20. Alendt 0 10.20
{Dy,6U404) 12.60 11.85 i2. 60 12.60 11.85 12.60
INVERT SIGN OF INSTRUCTION
(BU,y1,8) 4.20 4420 4.82 4,22
{BUs 164 8) 3.6 6. 47 3.61 4.82 6.71 h.22
(BU,32,8) 3.61 6. 17 3.6y 4,82 611 422 _ - .
(BU,4848) 3.0l b 47 3. 64 4.82 6.717 4.22
{BUy 6Ly 8) 3.61 TS X - 3.61 4.82 6.171 Lhe22
(Bola 1 4420 4,20 4.82 4o22
AB,8e 1) 4.20 . b6.32 4.20 L.82 b.17 4,22
(Bylb,y1) 4.20 6.32 4.20 4.82 6.77 bo22
(8,32,1) 4.20 6.32 4. 20 4.82  6.717 b.22 ~ ~ e -
(Byu8,1) .20 6.32 4,20 4.82 6. 17 4.22
_fBsb6lo 1) Nl 20 b.32 . 4.20 4.82 6117 h.22
(DUglolu) 3.6l 3. 61 L.82 b.,22
(DU, Byl 3.6l 6. 17 3.0l 4.82 6.77 4.22
{DUy 1644} 3.061 6. 17 3.61 4.82 6.717 4,22
(DUs3244) 3.6l 6.17 3.61 - 4.82 6,11 4,22 o B
{DUsuByl) 3.61 6.32 3.61 h.82 6. 117 4,22
_ADUsbU ) 3.0l 6. 17 3.61 4.82 6.77 k.22
{Dobyl) 4.20 4. 20 L.82 4,22
(D,8o4) N.20  6.32 4,20 4,82 6.7 4,22
(Dy16,44) 4.20 be 32 L.20 4.82 6.77 be22
(Dy32,4) 420  6.32 4,20 h.82 6. Tl 4,22 o o
(Doli8yu) 4.20 6. 32 4420 4.82 b. 717 4.22
(Dbl N W.20  B.4) 4,20 4.82 Ba72 4,22
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VFL INSTRUCTION KE NO _FORWARDING DIRECT ADDRESSING QFFSET 0 INSTRUCTIQON AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-BOX INTERNL  INTERNL EXTERNL EXTERNL 1-80X INTERNL INTERNL
e OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XQVR
{BU,1,8) 3.61 3.61 4,82 4e22 L
{BU»8,8) 3.61 PR E4 3. 61 4,82 6.77 4,22
. 4BU, 16,81 . 4.20 6032 _He20 . L.82 617 he22 . -
{BU,32,8) S0 6.62 S5.40 5«40 6.92 S5.40
. 4BU,uBe8B) _ .60 . 1.80 660 _ 660  T.81 _6.60 -
{BUg 64,81 71.20 8.40 7.20 7.20 8.40 7.20
(Belygl) 3.61 3,61 - 4,.82 4,22
(By8s 1) 4420 6.32 4.20 4,82 617 §a22
RYTEETRED 4.80 b.4T7 4.80 b.B82 6.77 . L.80
(Bs3251) 6.00 T.21 6.00 6.00 1.22 6.00
. iByluBy1) .20 8240 L Le20 7.20 . BalWQ .20 -
(Beblo i) 8.40 9.60 B. 40 8.40 9.60 8.40
{DUylkgh) 3.61 3.61 e 4.82 4,22 e
1DU¢Byl) 420 632 4,20 h.82 6.77 4,22
. 40Uy 36,1) . 5.40 .62 .9e40 _ Seu40 L 6.92 240
DUy 32,41 7.80 9.00 7.80 7.80 9.00 7.80
_IDU,48By4) 10.20 Plebl  10.20 _ 10.20 1140  10.20
IDUebUgl) 12,014 13,20 12.014 12.01 13.20 12.01
{0slols) - 3.061 3.61 4.82 . be22 e
{D.8,4) 4420 6,32 420 4 .82 b.17 .22
{0y 16p4) 5S40 be62 _5.40 5.40 692 9.40
(D324} 71.80 9.00 1.80 7.80 9.00 7.80
(D2 48,4) 10.20 11.40 10.20 10.20 IRPYY 10.20
{DoblUol) 12.60 11.85 12,60 12,60 11.8% 12.60
INVERT SIGN OF INSTRUCTION
{BUs l48) L4.20 4.20 4.82 4,22
. ABU«8,8) J.61 b 117 L3.061 4.82 6.117 422
(BUy 16,8) 3.61 6. 17 3.61 .82 611 4,22
(BU,32,8) 3,61 bal7 3.61 . _ _ b .82 bo17 Lo22 S .
{BU,48,8) 3.61 6o|7 3. 61 4.82 677 422
,,,,, 18U, 64,8) 3.61 6. 17 3.061 4,82 6.171. ko222
By, 1) 4,20 4,20 4.82 Bo22
o ABe By 1) L 4.20 6232 he20 4,82 617 4o22
(Bylbol) 4420 6.32 b 20 bo82 6ol ho22
(By32,1) 4+20 6.32 4.20 ~ 4.82 6. 17 4.22 e - - o
{BeliB8, 1) 4,20 6,32 4,20 LhoB2 6. T7 ho22
_ABobly 1) 4,20 632 4,20 k.82 6.77 4e22 .
(DU holy) 3.61 J. 61 4 .82 ho22
_ADU.8¢l) 3.061 6. 17 3. 061 482 b1 be22
{DUg1644) 3.61 6. 17 3.61 482 617 .22
(DU;3244) 3.61 617 3.61 - 4.82 617 4.2 - )
(DU, 4Bl 3.61 6.32 3.61 4,82 6017 ho22
DU, 6804) 3.0l 617 3.61 4.82 6.77 bo22
tDoloti} 4.20 4.20 4,82 4,22
.. 1Ds8y4) 4e20 632 4. 20 4,82 617 4.22.
(Dyl16904} he20 6. 32 LU, 20 l&e82 6. 77 422
(Dp32,4) b 420 6.32 .20 i ho.82 6o 17 be22
(Dyl48y4) 420 6. 32 ho20 ho82 617 Y22
(Dyblyli) 4.20 B.41 4o 20 4.82 B.72. 4,22



_VEL.

INSTRUCTION KF S ND FORWARDJING DIRECT ADDRESSING OFFSET 0 INSTRUCTIQN AT FULL WORp ADDRESS

~ NO INDEXING INDEXING

EXTERNL E£XTERNL I[-BOX INTERNL  INTERNL EXTERNL  FXTERNL I-B0X INTERNL  INTERNL
e e UPERAND wB XQVR QPERAND QPERAND WB XQVR OPERAND WB XQVR . OPERAND QPERAND . WD XOVR
1BUy 1,8) J.061 R P o h.H2 . 4,22 SO
(BU.8,8) .61 6.17 3.61 4.82 6.77 4,22
_ ABU»16.8) J.01 0. 07 . 3.61 : ) 4,82 oal1 ha22 o - -
(BU,32,8) 4.80 Gau7 4. 80 4.82 6.77 4.80
. ABU,u8,8) 6.00 . la2) . 6.00 . . o ~6.00 CTa22 6.00.
1BUy 64 8) 71.20 8.40 7.20 7.20 8.40 1.20
1B,1,1) 3.61 3.061 S Y - P 4,22 S e e+ e e
{B.8, 1) 3.61 6. 17 3.61 L.82 6. 117 4,22
. ABe16,1) 420 6.32. . 4.20 - . L.82 . 6.11 4,22
1Be32, 1) S5.40 6.62 5.40 5.40 6.92 5.40
. 4B,uB, 1) 6.60  T7.80  6.60 . . . he60 7.81  6.60 .. .
(Bobu, 1) 7.80 9.00 7.80 7.80 9.00 7.80
DU biogli ) .61 S 3.61 L.B82 4,22 e IR
{BU+8o14) E PN 6.17 3.61 4.82 6. 71 b.22
.. 4DUs dbyu)  4.80 ball Ch.80 e ... W82 L b1 ~h.80 .
t0U, 32,40 71.20 H.40 T.20 7.20 8.40 7.20
. 4DU, 48,4} L. .9.060 . 10.80. . %.00_ . . 9460 10.80 0 9.60.
1DUs Ol 1) 12.01 13.20 12.01 12.01 13,20 12.01
(Dolioly) 3.61 3.61 4.82 422 e e
{DyBs) 3.61 6. 17 3.6l 4.82 6. 11 bao22
ADe 6ol 4.80 6.7 we.80. . .. Lo haB2 . 6e71 . L4.80
{Dy32,4) 7.20 8.0 .20 .20 8.40 7.20
.. 4DelB U 9.60 . 10.80 . 9.60 R e 9e00 10.80 = . 9.60 .
Dy b8} 12.01 IREXS 12.01 12.01 Tl 12.01

INVERT SIGN OF INSTRUCTION

{BU, 1,8) 3.61 3,61 .82 h.22
__1BU,8,8) 3,61 6ld7 . 3.6l , 4.82 677  4.22
(BU, 16,8) 3.61 6ull 3.61 4.82 6.7 y.22
1BU, 32,8) 3.61 6.17 3.61 W82 _ b.11 we22 e e
18U, 48,8) 3.61 Y 3,00 y.82 6.17 4,22
. 4BU,6Y4,8) 3.60 601 3.60 . .82 6. 11 4a22
TR 3.061 3.61 u.82 4.22
AB,841) 3.60  6.07 3.0 . 4.82 611 4,22
(Bel6o12 4.20 6.32 4.20 u.82 6uT7 y.22
1By32, 1) 420 6.32 4. 20 . 4.82  6.11 422 ) e
{(Bylu8, 1) he20 6.32 b.20 4.82 677 4.22
(Bybly 1) 4,20 6.32 .20 o 4,82 6.117 422
(DUl 4) 3.6l 361 4.82 4.22
__ADU,8,u) 3.614 617  3.60 - . 4.B2 6.717 .22
(DU, 16,4) 3.61 6.117 .61 4.82 617 .22
(DU 32,4) 3.61  6.41 .60 4.82 6.7 W22 e
{0Us 48, 1) 3,61 6.32 3.61 4,82 6. 71 4,22
. ADUL 6 U .61 6.17 3,061 .82 6. 77 b.22
{0, 4,4) 3.61 1.6l u.82 y.22
4D, 8,0) 361 60T 3,61 L 4,82 6.1 .22
(D, 16,4) 4.20 6.32 4.20 .82 6.7 y.22
(U, 32,40 4,20 6.32 4. 20 4.82 6.77 w22 e
10, 48,4) W.20 6. 32 1.20 .82 6Tl y.22
_ADebMyu)  W.20 B.20  W.20 , .82 8.97  u.22



VFL INSTRUCTION KFR e NO FORWARDING DIRECT ADDRESSING . OFFSET O . INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING ' INDEXING
EXTERNL EXTERNL I-B0X INTERNL INTERNL EXTERNL EXTERNL I-80X INTERNL  INTERNL
OPERAND wWB XOVR _OPERAND OPERAND WB XOVR = OPERAND WB XOVR OPERAND OPERAND wB XQVR
18U, 1,8) 3.61 3.61 Lo82 bo22
1BU,8,8) 3.61 6. 17 3.61 4.82 6.77 he22
(8U, 16,8) J.01 6,17 3.610 e . boB2 617 4e22
1BU,32,8) 4.80 6ak7 4. 80 he.82 6.77 4.80
{BU,48,8) 6.00 T.21 6.00 6400 T.22  6.00
{BU, 64,81 ' {.20 Be 40O 7.20 7.20 8.40 7.20
1Byiqa 1) 3.01 3.61 4.82 422
{By8e1) 3.61 6. 17 3.6) 4 .82 6.77 hae22
By ibel) 4,20 6. 32 4.20 S o heB2  6.11 k.22 -
(By32,1) Se 40 6.62 540 940 6,92 540
{BsuB,1) . 660 1.80 6. 60 660 T.81 6.60 _ 7
iBebUy i {80 9.00 7.80 7.80 9.00 7.80
(DU Ll 3.64 3.614 4.82 4,22
{DU,8,u41} 3.6} 6. 17 3.61 482 6717 he22
{DUe 1641} 4.80 bol? b, 80 e e B2 bW TT 4.80 — ~
(DU432,4) 7.20 8.40 7.20 T.20 8.40 ‘T+20
{DUL4Bo k) 9.60 10.80 9.60 ... 960 10.80 . _9.60 S
10U 6l L) 12.01 13.20 12.01} 12,01} 13.20 12.00
{Dylolt) 3.61 3.61 4.82 ho22
{0,804 3.61 ba 17 3.61 4.82 6,77 4,22
{Dy 1604y 4,80 = b.u7  4.80 I .82  6.77  u4.80 B
{De32,4) 7.20 B.40 1.20 7.20 8440 7.20
(DyuBok) 960  10.80.  9.60 . ... .. 960 10.80 9.60 - -
(Dy6U 4} 12.01% 1140 12.01 12.01 11.40 12.00

INVERT SIGN OF INSTRUCTION

(BU,1,8) 3.061 3.61 4.82 4,22

{BU,8,8) . 3.61 6,17 L 3.61 - 4.82 b6.77 he22 e _
{BU, 16,80 3.6 b7 3.61 482 617 ha.22

{BU,32,8) 3.61 6. 17 3.6l 4.82 6.117 ha22

{BUs4B,48) 3.61 6. 17 3.61 ha82 677 4.22

{BU,» 64+ 8) 3.6 6.7 3060 . hWeB2 60T Me22 _ I A
{Bylod) 3.61% 3. 61 4.82 4.22

iBeBy 1) 3.6 647 3.6} heB2 0 dT . 4622 . .

{1Bel6,s i) {20 6,32 ho20 4.82 6. 77 he22

iBy32,11 4.20 6.32 be 20 4.82 617 be22

(ByliBy 1) 4420 6432 420 4,82 6,77 ho22 .

§0Up ol ) 3.61 3. 61 4.82 he22

(DU Byl) Je6V 6. MT 3.6 . u.82  6.77 be22 . ,
{DUg 16,4} 3.61 6. 17 3.61 4.82 6.717 ho22

(DU, 32541 3.561 b 1T 3.061 4,82 6. 717 4.22

{DUeuBoY) 3.61 6032 3.614 4,82 6. 77 h.22

10U, 64,4) 3.061 6.7 3.61 e MLB2 67T Me22

{Dylypk) 3.61 3.61 4.82 ’ 4.22

(DyB4e4) 3.6 6.117 ~ 3.61 L .82 beT7 4.22 . B
(Delbol) 4.20 be32 hel0 he82 6. 117 heo22

{De32ek) 4.20 632 4.20 : 4.82 6.717 h.22

{DyuBylid 4.20 6. 32 Lae20 4 .82 677 he22

EDp bl k) 4.20 8.217 420 kB2 BoHT MW22




VFL_INSTRUCTION _KFE NO FORWARDING DIRECT ADDRESSING OFESET 0 INSTRUCTICN AT FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL I-80Xx INTERNL INTERNL EXTERNL FXTERNL I1-BOX INTERNL INTERNL
e OPERAND WB XOVR OPERAND OQPERAND WB XOVR OPERAND WB XOVR  OPERANG  CPLRAND  WB XCVR
{BU, 1,8) 3.61 3.61 I Y Y o 22
(BU,8,8) 3.61 baoll 3.61 4.82 6,77 L.22
_ABU,16,8)  3.61 bo¥7  3.061 , 4.8z 6.71 L.22
{BU,32,8) 4.80 6.7 4,80 4.82 6. 07 4.80
... 4BU,u8,8)  6.00  7.21 6.00 6.00 71.22 6.00
(BUsbLeB) 1.20 8.40 1.20 7.20 BJh0 7120
(Byle 1) 3.061 3.6 w82 w22 .
{BeBo 1) 361 6.17 3.61 4 .82 6.1 Be2?2
ABo by 1) 4.20 6.32 4,20 Y82 6.7 Y4.22
(Be32,1) 5«40 6.62 S9.40 S5.40 6.92 5.40
AByUBy 1) 6.060 7.80 6.60 6.60 7.80 6.60
{ByblU, 1) 71.80 9.00 7.80 {80 9.00 71.80
{DU U, 3.6 3.61 o u.82 w22
(DU+Bol) 3.61 6. 17 3.61 ha.82 617 4,22
(DU M6 ) ueBO .47 4.80 y.82 6. 71 4.80
(0U,32,4) 1.20 B.u40 7.20 T.20 8.40 7.20
__1DUL 4B ) _9.60 10.80 9.60 ) 9,60 10,80 9.60
ADUsbU ) 12.01 13.20 12.014 12.01 13.20 12.01
(D, k) 3.60 3.6 4.82 e lg22 -
(D,8.4) 3.6 bl 3.61 4.82 6.717 .22
{Dglb644) 4.80 bl 4.80 4.82 .17 4.80
(De32,4) 7.20 8.u0 7.20 7.20 8.40 7.20
(D uB4) 9.60 10.80 9.60 9.60 10.80 9.60
(DsbUoU) 12.01 1.4 12.014 12.01 F1.40 12.01
INVERT SIGN OF INSTRUCTION
{BU,1,8) 3.61 3.61 4.82 Y22
(8U+8,8) 3.61 6.17 3,061 b.82 6.11 4.22
(BU, 1648} 3.61 6.7 3.61 4.82 6.7 Be22
(BU,32,8) 3.01 6.117 .60 4.82 6.71 S k.22
{BULLSB,8) 3.61 6,117 3.061 .82 6.7 4,22
[BU,64,8) 3.0 6.117 3.61 4,82 671 he22
{(B8,1,1) 3.6} 3.61 4.82 he22
(Belyl) ] 3.061 617 3.61 .82 bl 4,22
(Belb,yeld 4.20 6. 32 4,20 L.82 bl 4,22
(By32,1) _Me20  6.32 .20 v .82 . 6.11 _Me22
{(ByuBoy 1) 4,20 ba32 4.20 L.B82 611 22
AB 6L 1) 4.20 6.32 4,20 4.82 6.7 .22
(DU lol) 3.61 3.61 .82 422
(DU, B L) J.ol 6. 17 3.61 h.82 6. 71 b,22
(DU 160 l) 3.61 b lT 3.61 b.82 bl bo22
(DUg32eM) 2.60 6417  3.6) o , .82 6 01 4.22
DU U8, ) J.61 6.32 3. 61 4.82 bl 7 h,22
(DU, U ) 3.61 6.17 3.61 L.82 b 117 b.22
(Dolio k) J.6l 3.61 4.82 : Y22
(Dy8ael) 3.6) 6. 17 3.61 u.82 6ol 1 Y.22
{Delb o) 4,20 be32 L4a20 LhaB2 bl ! Y,22
{Dy3244) 4.20 6.32 W20 . . k.82 b 07 W.22
{Dyu8al) .20 6432 Lbe20 L.82 6. 17 La22
(Doblol)  ha20 8.28 4.20 4,82 857 y,22
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_VEL INSTRUCTION e NO FORWARDING __ DIRECT ADDRESSING OFFESET 0 ANSTRUCTION AT FULL WORD ADDRESS. .
NO INDEXING INDEXING

EXTERNL EXTERNL  [-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I-BOX  INTERNL INTERWL
OPERAND _WB XOVR OPERAND OPERAND WB XOQVR ~_ OPERAND WB XOVR OPERAND OPERAND WB XOVR

{BUs1,8) 10.80 10.80 10.80 10.80 PF
{BU,8,8) 10.80 12.01 10.80 10.80 12.01 10.80 PF
{BUy 16,8) 10.80 12,014 16.80 . 10.80 _12.01 10.80 e _
(BUy 32,481 10.80 12.01 10.80 10.80 12.014 10.80
(BU,48,8) 10.80 12.04 10.80 e 10080 12.01 10.80 _ _
{BU,6U.8) 11.40 12.60 11.40 .40 12.60 J1.40
iBolel) 11.40 11.40 11,40 1l.41 PF
(ByBy 1) 11.40 i2.60 11.40 11a40 - 12.60 11.40
{Belbyid 11.40 12.60 11.40 e 1 o0 T 1260 A3e40
(By32,1) 11.40 12.60 11.40 i 11.40 12.60 11.40
1B uB,y1) 11.40 12.60 1. 40 VM BO 12,60 1i.40 _
(Bybhsl) 12.01 13.20 12.01 12.00 13.20 12.01

INVERT SIGN OF INSTRUCTION
(BUs 1+8) 10.80 10,80 10.80 10.80 PF
(BU,8,8) 10.80 12.01 10. 80 e 40480 42,01 . 4Qe80 . PF._ ..
{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,u48,y8} 10.80 12.00 10.80 10.80 12.01 10.80

. iBU, 64,8} 11.40 12.60 1141 ool 12460 .40 .
(Byla 1) 1.4 11.40 11.40 .41 PF '

. 4B.8y1) . 1l.40 12.60 11.40 A haB0 . 12,60 11,40 e e+ e
(Belb,1) 11.40 12.60 11.40 11.40 12.60 1l.40 '
(Be32,1) 11.40 12.60 11.40 11.40 12.60 1l.40 o
(Bel4By 1) 1i.40 12.60 11.40 11.40 12.60 14,40

_1Bpb6h,1)  12.01 13.20 12.01 e .. 1200 13.20 . 12.00 — -




VEL INSTRUCTION /7 _ NO FORWARDING DIRECT ALODRESSING QFFSEl . 0 INSTRGLTION Al FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL I-B0X INTERNL  INTERNL EXTERNL  EXTERNL 1-BOX INFERNL  INTERNL
OPERAND  WB XOVR OPERAND OPERANU WB XUVR OPERAND  WB XOVR  OPERAND  GPELRAND  WH XQUR
(BUy148) #2hs LY. . SR -1 3. U -1 I SN o
(BUB48) AT w2 =24 #2224 % Qe W Pl PF
18U, 16,8 22.21 22Lu 22421 . 2221 #2hu 22.21
(BUy 32,8) 24.61 w2hn 2u.61 2h .61 w2 24,61
EBULUB.8) 21.02 2521 21.062 2T.61 25221 2T.62
(BUs 6L, B) 28.81 26401 28.81 28.81 6ol 28.81
e AB g Ay - #2Ms a2l s S SR~ 'S ST 274 % S R .. PF
B8y 1) 35.42 w24 35. 41 35.u1 w2 35.41
_ ABe i ]} Jo.064 | w24 Jo. 01 o 36.01 #2h s J6.01
EBs324 1) 49.62 24.01 39.62 39.02 24.01 39.62
{BybUy i) h3.,22 28.21 W3.214 43.21 28.21 43.22
INVERT SIGN OF INSTRUCTYION
{BU, 1,81 @2l w22 #Qlyu “2l 8 PF
. . iBU.B8.8) . u2he L R24e adhe . o 224w #24w w2l . -PF
{BUy 16,8) 22.21 w2he 22.2) 22.21% B2l 22.21
{BU,32,8) 24.61 wuw  2h,61 o 2he6)  _m2hw 24,64 e e
{BUsLHB) 271.62 25.21 27,614 21.62 25.21 21.61
. 1BU, 64,81 . 28.81 26.41  28.81 . e . 28.81 26.4l 28.81 .
iByls i) LT #24 % w24 w2l PF
L ABa8, 1} o 35.410 #2hs 35.410 R o J35.u1 #24% 35,41
iBelbsl) 36.62 #2hs 36.61 36.061 #24n 36.61
(By32,1) . 39.62 2he0)  39.62 39.62  24.01 39.62 e
IBstiBo 1) 42.02 27,01 42.01 b2.01 27.01 42,02
18e6U, 1) 43.22 28.22 43.21 . _ o . h3.22 28.21 43,22
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|

|k

L 28

e S - : o B |

B ... .NO FEQORWARDING . DIRECT ADDRESSING . OFFSET 0 JINSTRUCTION AT FULL WORD ADDRESS ;|
I

(s
~-
{omet
=z
i
-
=
<
‘2]
-y
i
I
3
e
I+

NO INDEXING INDEXING

o EXTERNL EXTERNL  I-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I1-BOX  INTERNL INTERNL
e __OPERAND WB XOVR OPERAND OPERAND WB XOVR ~ OPERAND WB XOVR OPERAND CGPERAND_ WB XOVR

(AU, 1,8)

12.80

13.80

13.80

13.80

{BU.8,8)

_ABU,16,8)

13.80
_.18.01

15.00

.18.16

13.80
18.01

13.80
18,01

15.00

18416

13.80
18.01

{8U,32,81 18.01 18.15 18.00 18.00 18.16 18.01

. 4BU,uB,8)  18.01 22,21 18.61 _ o 18.061  22.21  18.61 _
(BU,b64,8) 19.81 23.41 19.81 19.81 23.41) 19.81
{Belsl) thold 14,40 14.40 14.01) PE______
18,8, 1) 18.01 i%.061 18.01 18.01 15.61 18.01
(By16,1) 18,01 15.61  18.018 I 18,01 45.061  _18.01
(B,32,1) 18.0! 21,061 18401 18.01 21.60 18.01

. fBeluB,e1y 18,61 22.21  18.60 - 3 18.061  22.21 . 1B.61 e I
{Bably ) 19.81 23,41 19.81 19.81 2341 19.81

INVERT SIGN OF INSTRUCTION

(BUy 1,8) 13.80 13.80 13.80 13.80 PF
{(BU,8,8) o 13.80  _=0l=  13.80 ~ _ o 13.80  _ #01= 13.80 - __PF_ _
{BUy 1648) 18.01 0l 18.01 18.01 “( s 18.01)
1BU,32,8} 18,01 #0 1% 18.01 18.01 Q= 18.01 o
{BU.48,8) 18.61 22.21 18.61 18.61 22.21 18.61
{BU,64,8) 19.81  23.4%  19.8Y . 19.81 23.41 19.81 I
(Bele l) .41 The byl .40 lu.yd PF

_1BBed) . 18.01 o =Qiwx . 18.00 , - i8.01 #Q e 18.01
{Bolb, 1) 18.01 w0 d# 18,01 15,00 #0 Ju 18.01
(Be32,1) 18.01 21.61 18.01 BRI 2lebl 18.01
(BetiBe 1) 18.61 22,21 18.61 [ 22.21 18.61

o UBebN, Y 19.81  23.41  19.8Y _ 7. 23.41 19.81 e .



_VFL INSTRUCTION LC¥ . NO FORWARDING __ DIRECT ADDRESSING . .QFFSET 0 INSTRUCTION Al FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL I-BOX INTERNL INTERNL EXTERNL EXTERNL [-B0OX INTERNL  INTERNL
e _ OPERAND__WB XOVR _OPERAND OPERAND _WB _XOVR____OPERAND WB XOVR QPERAND OPERAND WB XQVR
1BU,1,8) 6.00 6.00 6.00 _.. 9«00 e S
{BU+8+8) 11.40 12.60 11.40 11.40 12.60 1i.40
. {BU,16,8) _17.40 18,061 17. 40 oo 17080 0 18401 1T.40 . S
(BU, 32,8) 28.21 29.41 28.21 28.21 29.41 28.21
—(BU,48,8)  39.02 40,22 @ 39%9,0% 0 39.01  40.22 39.01
{BU,6U,8) 50.42 51.62 50.42 50.42 51.62 H0.42 :
{Belyl) 4,20 4,20 4,82 : Be22
(B8, 1) 11.40 12.60 11.40 11.40 12.60 11.40
. 4Bsl6e¥) . 16.80  18.00  l6.80 . 16.80 18.00 16.80
(By32,1) 28.21 29.41 28.21 28.21 29.u41 28.21
o ABab8Bs1Y . 39.02 40,22 @ 39.04 . 39.00l _ 40.22 39.01 e N
{Bebl, ) 50.42 51.62 50.42 50.42 51.62 50.42
IDUolipgh) 23.41 23.41 23.41 23.41 S
(DU,8.4) 24.61 25.81 24,61 24.61 25.81 24.61
. ADUs Mbsh) 206,41 27.61 26,81 . 2064l 27.61 _26.41 . _—
1DUy32,4) Jo.01 3.2t 30.01 30.01 31.24 30.01
. 4DU.48.4) 33.01 34,21 33.01 33001 34,21 0 33.01
{DU,6L,U4) 36.62 37.81 36.61 36.61 37.81 36.62
{Ds4,4) 22.21 22.21 22421 e 220210 e
{D,8.4) 23.41 24,61 23.41 23.41 24.61 23.41
. 4Ds16alu) . 29.2} 26s81 29,24 U . .25.21 20441 ~.25.21
tDe32,4) 28.21 29.41 28.21 28.21 29.41 28.21
o ADalBek) - 31.81 33.0y . 3t.8% R B I ¥ 33.0) S 31.81
(Dbl l) 55.u1 36.061 35.41 35.41 36.61 35.41

INVERT SIGN OF INSTRUCTION

(BU,1,8) 6.00 6.00 6.00 6.00
. 4BU,8,8) 11.40 12.60  bl.40 - : o 1lu0 12.00 11.40
(BU, 16,8} 17.40 18,61 17.40 17.40 18.61 17.40
{BU, 52,38) 28.21 29.41 28,21 R . 28.2)  29.4] 28.21 . S,
{BU,48,8) 39.01 40.22 39.01 39.01 40.22 39.01
... ABU,6L,8) 50.42 51.02 . 50.42 . 50.42 51.62 50.42 .
(Bylel) 4.20 L.20 L.82 4.22
e 4Be8, 1)) oo biebd 12,60 11.40 11.40 12,60 11,40
(By 16y 1) 16.80 18.01 16.80 16.80 18.00 16.80
{By32,1) . 28.21 29.41 28.21 28020 29.8) 2820
(B,48,1) 39.01 40.22 39.01 39.01 40,22 39.01
(By6u4, 1) 50.42  51.62 . 50.42 - 50.ke2 51.62 50.42
(DU lo ki) 23.u1 23.u1 23.u1 23.u41
. 4DU,8,h) 24.60 25.81  2u.61 24,61 29.81 2u.061
(DUs 1641) 26.ul 27.61 26.41 26.41 27.61 26.41
(DU, 32,4)  30.01 _ 31.21 30.01 - .. 30.01 _ 31.21 30.01_ o
1DU, L8 4) 33.01 34.21 33.01 33.01 3u.21 33.01
o ADUsbUa M) 36.01 37.81  36.062 36.062 37.81 36.62
(Doliyu) 22.21 22.21 22,21 22.21
—4D,8,4) 23.41 2u.61  23.41 . 23.u1 24,61 23.u1
(Do lbol) 25.21 26.4) 25.21 25.21 26,41 25.21
(0+32,4) 28.21 29.u1 28.21 28,21 29l W) 28.2% o
{DsiBoli) 31.81 33.01 31.81 31.81 33.01 31.81
__AD 64, N) 0 35.41 36.601  35.41 : 35.u41 36.01 35.u1
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VFL INSTRUCTION LTRCV _ NO FO RWARDING DIRECYK AQQ&ESSJNQ_MLE,LAQ__MM_MJMD_.,ADD&ESL

NO INDEXING INDEXING

EXTERNL EXTERNL 1-BOX INTERNL INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL

OPERAND WB XOVR OQOPERAND OPERAND WB XQVR OPERAND WB XOVR OQPERAND QPERAND WB XQVR

(BU, 1,8} 7.84 1.22 8.03 7.22

1BU,848) RPN 12.60 11.40 1leul 12.61 11.40

(BUy 1658} 16.20 17.41 16.20 16.20 7.0 16.20

(BU,32,8) 25.81 2T7.01 25.81 25.81 27.01 25.81

{BUs48+8) 39.62 40.81 39,62 39.62 40.81 39.62

1BU, 64,8} 51.02 52.22 - S51.02 51.02 52.22 51,02

iByiod 7.43 . be 62 7.75 6.73

(Be8,y 1) 1l.u1 12.60 1l.40 1okl 12.61 1i.40

(Bolbyl) 1620 17.41 16420 1020 17,41 16,20

(By3241) 25.81 27.01 25.81 25.81 27.01 25.81

i{Bol841) 39.61 40.81 39.62 39.62 40.81  39.62 - S

{Bybl,y ) 51.02 52.22 51.02 51.02 92.22 51.02

DUy l4,pb) 30.061 30.61 30.61 30.61

{0U.8,4) 30.61 3i.81 30.61 30.61 3i.81 30.61

... 4DU, 16,H) 30.61 31.82 30.61 e _30.61  31.81 30.61 o B
(DU, 32,4) 30.61 31.81 30.61 . 30.61 3i.81 30.61
_1DU, 48,4} 30.061 31.82 30.61 30060 31.81 3006V

{DUs Lo k) 3541 36.61 35.41 35.41 36461 35.u1

(Dolegld 30.61 30.614 30.61 30.61

(DeByl) 30.61 31.81 30.61 . 30.61 ji.81 30.61

. IDstbeu)  30.6! 231.82 3061 S . ... .30.61 . 31.81 30,60 .

(Dy3244) 30.61 ji.81 30.61 30.61 31.81 30.61

{Del4Bol) __30.61  31.81 30.61 S . .. 30.61  31.8) . 30.6%

(Doblol) 35441 36.61 354418 35.41 36.61 35.41

INVERT SIGN OF INSTRUCTION

{BU,1.8) 7.84 71.22 8.03 1.22

_ABU,B8,8) ll.4l  12.60 11.40 S I Pleld 12.61 . 11.40 e
(BUe 16,8) 16.20 17.410 16.20 16.20 17.u41 16.20
(BU,32,8) 25.81 27.01 25.81 25.8) 27,01 25.81
{BU,u48,8) 39.62 40.81 39.62 39.62 L0.81 39.62
_ABUs6U4,8)  51.02 = 52,22 51.02 e e i 51.02 52022  51.02
(Byalyl) 7T.43 6e 62 T.75 6.73

B T TS 3 N—— N LY 12.60 11.40 S EERPL Y 12.61 V0eBO
(Belbo ) 16.20 17.41 16.20 16.20 1741 16.20
(Bg32,1) 25.81 27.01 25.81 25.81 27.01 25.81
(Bela8y 1) 39.62 40.81 39.62 39.62 40.81 39.062

_iBybuet)  H1.02  52.22  51.02 S . 51.02  52.22 . 51.02
(DUsl,yu) 30.61 30.61 30.61 30-61
ADU,8o4) 30.61  31.81  30.6% : . 30061 31.81 0 30.60 . o
(DU, 16,14) 30.61 31.82 30. 61 30.61 31.81 30.61
(DU,32,4) 30.61 3i1.81 30.61 30.61 3i.81 30.61
(DU 48y l4) 30.61 31.82 30.61 30.61 3l.81 30.61

__tDUs6heu) 35,42  36.6}  35.4) 35.u1 0 36.61 35.410 . ,
{Dol ) 30.61 30. 61 30.61 30.61

. 4DyBy4) . 30.06)  31.82  30.61 I o 30.061 31.81  30.61 -
(Do l6oli? 30.61 3t.81 30.61 30.61 31.81 30.61
[De3244) 30.61 3l1.82 30.61 30.61 3i1.81 30.61 B
(Dolu8al) 30.61 31.81 30. 061 30.61 31.81 30.61

__ADebu, ) . 35.42  36.61  35.h41) 3b.42  36.61 . 3b.u1



__VFL INSTRUCTION C(CV . . NO FORWARDING. DIRECT  ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADURESS

NO INDEXING ‘ INDEXING

o ACCUM.  EXTERNL  I-BOX  INTERNL INTERNL ACCUM.  EXTEKNL  [-BOX  INTERNL INTERNL
o OPERAND  WwB XOVR _OPERAND _OPERAND W8 XQVR OPERAND WB XOVR  OPERAND OPERAND  wB XOVR

___iBUy1,8)  6.00 600 . - . o ,
(BU,8,8) 6.00 6.00
- (BU.16,8) 6.00 o . 6.00
(BU, 32,8) 6.00 6.0
. 1BU,uB,.8) ~6.00 . _ 6.00
{BU,6L,8) 6.00 6.00
iBy,1.1) B 6.00 6.00 - - I -
{By8y 1) 6.00 6.00
o ABe 1o ) 6.00 6.00
(B,32,1) 6.00 6.00
...... (Boliel) 6.00 L A . 6.00
{Bybhyl) ¢.00 6.00
DU L)y 22. 14 _ 22.04 S
(DUBk) 22414 22614
_ABU 1604 22.14 . - S . . 22.14
(DU,32,4) 22.14 22.14
. ADUyhB0) 0 22.14 e . L 2204
(DU, 6U L) 22414 2214
(Dy444) 22414 2214 o o A _
10,84} 224 14 22.14
4Dy oy 2214 SR 22.14
(Dy3244) 22.14 22.14
(D u8al) 22.04 S . 22.44
(Deblisl) 22. 04 22.104

TINVERT SIGN OF INSTRUCTION

(BU, 1,8) 6.00 6.00
_1BU.8.8) 6.00 R . [ . 6.00
(BUs 164810 600 6.00
{BU,32,81 6.00 6.00
(BUsu8eB) 6. 00 6-30
ABU,6U,8)Y  6.00 S . 6.00
(B, 1,00 6.00 6.00
(By8e1) 66000 . . 6.00
{Bslbo 1) 6.00 65.00
{B8,3241) 6.00 6.00

(BsuBy 1) 6.00 6.00
oo ABebl, 1) 6.00 . o 6.00
(DU bk 22,14 22,44
o ADUL B, 22404 . S 22,14
(DU, 16,43 22,14 22,14
ADU,32,4) 22,44 ) B 22.104 N B e

{DU,uBy1t) 22. %4 22104
_AUUy 6Ly 22,14 e e 22014
{D,4,4) 224104 22.104
_(DeByu)y  22.14 e 22.14
1Dy 1644) 22.44 2244

(D,32,4) 2241k 22. 44

(D LB,y 4 P 2214
_ADoblyb) 22008 22 L §
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_VFL INSTRUCTION DCV

NO FORWARDING

ACCUM.
_OPERAND .

(BUy1y8) 6.00

NO INDEXING INDEXING

ACCUM.  EXTERNL
_OPERAND WB XOVR "OPERAND CPERAND _WB XQVR

EXTERNL I-80X  INTERNL [INTERNL
WB XOVR _OPERAND OPERAND WB XOVR

1-BOX  INTERNL INTERNL

6.00

132

. DIRECT ADDRESSING . OQFFSET 0 . INSTRUCTION AY FULL WORD ADDRESS .

(BU, 8,81 6400
L ABU, 1648) . 6.00

6.00
6.00

{BUs 3248) 6.00 6.00
. ABU,L8,8)  6.00 . - 6.00 N
(BU, 64,8 6.00 6.00
[Byloel) 6.00 6.00
(Bs8s 1) 6.00 6.00
ABy oy 1) 6,00 - 6.00 — —

{Be32e1) 6.00
ABpuByl) . 6.00
{Beblyl) 6.00
{DUslipl) 5440

6.00

6.00
5440

(DU, 8,4) 5.40

(DUg3bgl)  5.40

(DU 32,4) S
_ADU,uB Y 5.l

{Dybuyl) 5.

5.40

5.40
_5.40

5‘“0
5.40

(DeBsl) Se

40
40
10U, OU ) 5. 40
40
40
4Dy Mol _5.40

5.40

(Dy32,4) 5440 5440
_ADglByu) . 95.u0 - 9.40 R - _ - N -
(Do 64 oY) 5«40 5. 40
INVERT SIGN OF INSTRUCTION
(BUo le8) 6.00 6.00
. 4BU.Bg8)  6.00 e _ 6.00 - -
{BU, 16,81 6.00 6,00
{BU, 32,8) 600 600 S
(BU,UB,8) 6.00 6.00
_4BU,64,8)  6.00 L 6.00 _
{Bylo 1) 6.00 6.00
_iB,8y 1)  _6.00 S . 6.00 . - -
1B,16,1) 6.00 6.00
{Be32,1) 6.00 6.00
iBoBy i 6.00 6.00
L. ABablgl)  6.00 I _ . _ 6.00 _ I - , R
iDUekol) 5440 540
(DUyBold) 9.0 . - Cheu0 _ — -
{DU,16,4) S5.40 540
iDUg3244) S.40 5.40 e
(DU 48,41 5.40 5.40
. 4DUs 6 l)  5.40 S ~ o S0 -
(Dobioli) 5440 5.40
. ADeByWY S.MO_ _Sen0 e _
(D 10,00 5.40 5.40
(D232,04) 5.40 5.40
[T Y FLE] 9.40 5.40
. iDybhyl)  5.40 . R 9.40 . _




VFL INSTRUCTION COQJ)1. NO FORWARDING ... DIRECT ADDRESSING OFFSET 0 INSTRUCTIION AT FULL WORD

NO INDEXING INDEXING
EXTERNL  EXTERNL 1-80X INTERNL  INTERNL EXTERNL EXTERNL I-B0x INTERNL  INTERNL
OPERAND  WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND  OPERAND wB XQVR

1BU.841) 8.40 9.60 8,40 8.40  9.60 8.40 _ -
(BU+8+2) 6.00 7.21 6.00 6.00 .21 6.00
1BUs8y3) 5.40 6,062 _o9.40 e 2.40 6.92 5.40
(BU,844) L4.80 6.32 4.80 4 .82 617 4.80
_ABUS845) - 4.80 ~be32 k.80 4,82 el 4.80
(BU»8B,061 .80 6.32 4. 80 4.82 6ol 4.80

(BU,B,T) 4.80 6.32 4. 80 —— b.82 _b6.117 4.80 - -
(BU,B,8) 4.20 6.32 4. 20 4.82 6117 4,22
(BUs 164 1) 13.20 1440 13.20 13.20 14,40 13.20
{BU»16,2) 8.40 92.60 8. 40 B8.40 %.60 8.u0
1BU, 16,3) 1.20 Bel0 _ 120 1.20 8.40 7.20
(BUs 16,4) 6.00 T.214 6.00 6.00 (.21 6.00

. ABU, 16451 6.00 T.21 6.00 6200 7.21 600 —
(BU, 1646) S.40 6.62 5.40 9.40 6.92 5.40
{BU, 16+8) 4.80 6.32 4,80 4.82 6.77 4.80
1BUL32, 1) 13.20 Thul 13,20 13,20 14440 i3.20
{BUs32.2) 13.20 Tholed 13.20 13.20 Thou0 13.20

(BUg3243) 10.20 11,40 10. 20 1020 Ila41 10.20 . S e e
1BU«32,4) 8.40 960 8. 40 B8.40 9.60 8.40
{BU,32,5) 7.80 9.00 - 1.80 7.80 9.00 7.80
(BUy 32406} 71.20 8.40 7.20 7.20 8.40 7.20
S UBUL32,7) 660 71.80 6. 60 6.60 .80 6.60
{BU,32,8) 6.00 T.21 6.00 6.00 7.21 6.00

. iBU,48,3) 13.20 tholi 13.20 13.20 du.u0 0 13.20 00 . ~
(BUyu48,4) 10.80 12.01 10. 80 10.80 12.01 10.80
4BU,4B,H) 9.60 10.80 9.60 9.60 10.80 9.60
{BUsu4By6) 8.40 9.60 8.40 8.40 9.60 8.40
{BU, 4B, 1) 1.80 ~.9.00 7.80 7.80 9.00 7.80
{BUuB,8) 7.20 8.40 71.20 71.20 8.40 71.20

(BU, 6L,l) 13.20 thoul 13.20 - 2 13.20 14.40 . 13.20 e
(BUsbUsS) 11.40 12.60 11.40 11.40 12.60 11.40
1BU,6k,06) 10.20 .40 10.20 10.20 11.40 10.20
{BUsbl, ) 9.60 10.80 9.60 .60 10.80 9.60
- 1BU, 64,8) 8.40 .. 9.60 8.40 8.40 9.60 8.40

ADDRESS
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VFL INSTRUCTION CMOEQ! . __NO FORWARDING _ DIRECT ADDRESSING _ QFFSET 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.8,1) 9.61 19.57 14.51 9.62 19.58 15.11
(BU.8,2) 7.23 17.16 12.09 7.53 17.17 12.69
{BU,843) 6.93 16.56 1i.48 _w 7,23 16.57 12.09
(BUs8ByU) 6.63 15.95 10.88 6.92 15.97 11.48
(BU+8+5) 6.63 15.95  10.88 6.92 15,97 11.48
{BU.B4b1 6.063 19.95 10. 88 6.92 15.97 il.u8
{BU,8,7) 6.63 15.96 10. 88 692 15.97 11.48
{BU,8,8) 6.33 15.35 10. 27 6.63 15.36 10.88
{BU, 1641} 1h.40 - 24.39 19. 34 S S L XY S | 2440  19.94
(BUe 1642} 9.61 19.57 .51 9.62 19.58 15.11
({BUy 16,3} 8.42 18. 36 13.29 8.4Y 18,37 13.90
(BUoLOo 4} 71.23 17.16 12.09 7.53 17.17 12.69
({BU, 16,5) 1.23 i7.16 12.09 7.53 1717 12.69
(BU,16,6) 6.93 16.56 11.48 1.23 16.57 12.09
{BUp 160 7) 6.93  16.56 11.48 1023 16,57 12.09 S
(BUe 1648) 6.63 15.96 10.88 6.92 15.97 11.48
1BU93203) 24,01 34,02  29.,0Y . 2u.04 34,04 29,61 I
(BU,32,2) 14,40 24.39 19.34 1houd 24,40 19.94
18U, 32,3) 11.40 21.38 16032 11.40 2139 16.92
{BU932¢4) 9.62 19.57 14.50 . 9.62 19,58 154114
. 41BU,32,5) 9.02  18.96  13.90 ... 9203 18.98 14.50 S
{BU¢ 32,61 8.42 i8.36 13.29 8.44 18.37 13.90
. 4BU, 32,7} . l.84  NT.76  12.69 e e N8 NTLTT V3029
i{BU, 32,8} 7.23 17.16 12.09 7.53 17.17 12,69
iBU,48,3) ihalif 24,39 19. 34 B} 14,40 2440 19.94
(BU 4B, U4) 12,01 21.98 1692 12,01 21.99 17.53
. 4BU.U4B,5) . 10.80 . 20.77 . 15.72 . . . 10.81 20.79 V6,38
{BU,48v6) 9.64 19.57 1he51 9.62 19.58 15,11
_ABU,UB.7)  9.02 . 18.97 . 13.90 . . - 9.03 18.98 .50 .
{BUs4Be8B) 8.42 i8.36 13.29 8.4k 18.37 13.90
{BU blelt) Tholtd 24.39 19434 14,40 24,40 19.94
(BU, 6449 12.60 22.58 17.53 12.60 22459 i8.13
_ABU.bU,6) 11a40 . 21.38 16.32 S 11.40 2139  16.92
{BUs U, 7 10.80 20.77 15.72 10.81 20.79 16.32

. ABUs64,8)  9.6)  19.57 . 14.50 . . - 9.62 19.58 Ve )




CVEL INSTRUCTION CTO0HI NO FORWARDING DIRECT ADDRESSING
NO INDEXING
EXTERNL  EXTERNL I-80x INTERNL  INTERNL EXTERNL
I OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND
. ABU.BsH) 1.20  B.40 o 1e20 1220,
[BUy8B,2) 4 .80 b7 4. 80 La.82
.. 1BU.8B.3) h.20 6. 32 4o 20 4,82
18U,B,4) 3.61 be 1T 3.61 4.82
__ABU,8,5) 361 _be 17 3e01 Y4.82
{BU,8+6) J.61 6. 17 J.61 4 .82
____i.ﬂgl.ﬁ.!l)._‘_h,_ o 3ab) b ir7_ 360 . 4,82
{BU,8,8) 3.061 6.17 3. 61 L .82
_ . 4BUs 164 1) . 12.014 13.20 12.01 12.01
(BU, 1642) 1.20 B 40 7.20 /.20
. ABUg 169 3) 6.00 121 6200 6.00
(BUe 16¢ k) 4.80 647 L. 80 h.82
. ABUs16,5) 4.80 _ 6.47 We80 . h.B2
(BU, 16461 4.20 6.32 420 h.82
. ABU. 16417} Cha20 b 32 he 20 4,82
(BU, 1648) .ol 6. 17 3. 61 .82
{BU, 32,10 12.01 . 13.20 12.01 12.01
{BU,32,2) 12.01 13.20 12.01 12.01
. ABU,32,3) 9.00  10.20 ___ _9.00 — e 2200
{BU,32,4) 1.20 8.40 7.20 1.20
18U, 32,5) 6.60 1.80 6. 60 Ge b0
{BUy 32,06) 6.00 7.21 6,00 6.00
({BU.32,T7) 240 6202 5. 40 340
§BUe32,8) 4.80 6.7 4.80 4,82
. ABUyu8,3) 12,01 13.20 12,00 2 12400
{BUuB,yU) 9.60 10.80 9.60 9.60
. 4BUs4B.S) 8.40 ?.060 8. 40 8.40
{BU,4856) 7.20 8.40 7.20 7.20
_ABUs U8B, T) 6.60 1.80 6. 60 6.60
{BU,L4B,8) 6,00 T.21 6.00 6.00
. 4BUsbUl)  12.01 .13.20 12.01 - - . 12.00
{BUs 644 5) 10.20 1140 10.20 10.20
ABU,6U4,6) | 9.00 10.20 ~9.00 9.00
tBULbU,T) 8.40 9.60 B.40 B.40
. 4BUys 6Ly 8) 1.20 8.40 7.20 1.20

OFFSET

EXTERNL
W8 XOVR

8.40
61T
6. 77
6. 17
e 17
6.1

el

6. 17
1320
8.40
I.ZZ
6.7

T &

b.17
.11
6.117
13.20
135.20

. 10420

8.40
{.80
1.22
6.92
6. 17

.13.20

10.80
9.60
8.40
.81
{.22

- 13.20

Hiaui
10.20
9.60
8.40

0 INSTRUCT[ON AT FULL WORD ADDRESS

CINDEXING

1-B0X
OPERANC

[!ﬁQ_ ~

4.80
4,22
4,22
4a22
4.22
helld .
bo22
[2.00
.20
6.00
4.80

b.22
4,22
h.22
12,00
12.01

2.00. .

7.20
b!bu
6.00
9.40
4.80

o he80

INTERNL
CGPERAND

LA2L00

9.60
8.40
7.20
6.60
6.00
.12.01
10.20
9.00
8.40
7.20

INTERNL

(Y]

XOVR
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VFL INSTRUCTION +

__FORWARDING.  DIRECT ADDRESSING __ OFFSET 0

_...1138
B

_INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING

INDEXING

- 43.50

EXTERNL EXTERNL 1-BOX INTERNL  INTERNL EXTERNL EXTERNL I-BOX INTERNL INTERNL
_ OPERAND wWB XOVR OPERAND OPERAND _WB XOVR  OPERAND _WB XOVR _OQOPERAND OQPERAND WB XQVR B}
(BU, 1,8} 4.21 4.20 5.40 4.82 4a22 5.40
({BULB48) 4.36 5.57 4.36 5.56 8.58 4.82 5.57 4436 9456 8.59
(BU 16,8) 4.96 6.6 4.96 _ _6.16 9.18 4.96 b7 4.96 6. 16 9.18
{BU, 32,8) b.16 1.36 bs 16 7.36 10,37 6. 16 7.36 6,16 7.36 10.37
ABUUB,8) Ta36 . B.S56 . 1.36 . B8.56 11.56 _ 1236 8.56 .36 B.96 11.96
{BU46U,8) 8.56 9.76 B.56 9.76 12.76 8.56 9.76 8.56 9.76 12.76
o iBetg ) 4.21 4,20 S.40 4,82 4a21 5,40
{By8y 1) 4.96 6. 16 4.96 6.00 9.02 4906 6.17 .96 6.00 9.03
B lbad) . 5.86  6eT6 D56 6,60 9.61 92506 6.106 9556 6«60 2,62 T,
(Ry 32, 11 6,76 71.96 6.16 7.80 10.80 6.76 7.96 6.76 7.80 10.81
o 1BenBe ) o 1e96 9.7 Te96 . 300 . 12,00 T.96 __9.16 1,96 9,00  _ 12.0%1 e
iBeblbs i) 9. 16 10. 36 9. 16 10,20 13,20 9.17 10. 36 9.16 10,20 13.20
(DU k41 .47 boy7 5.66 4.82 . L4oh7 5.61
(DU Boli) 5.09 6.30 5.09 6,29 9.31 5.09 6430 5.09 6,29 9.32
(DU b)) 6.30 1.50 _6.30 71.50 10.50 ... 6.30 750 6.30 7150  %0.85Y
t0Us 3204) 8.70 9.90 8.70 9.90 12.90 8.70 9.90 8.70 9.90 12.90
DU uBedd) 11,10 12,30  11.80 . 12.30 45,32 11,10 12.30 18.10 12,30  4%.32
{DUebls k) 13.50 .70 13.50 14,70 17.58 13.50 14,70 13,50 4,70 17.59
1Dsli ) 4,21 4,20 5440 4.82 4,22 5040
{DeByh) 5,07 b.21 5.07 6.00 9.02 5.07 6.27 5.07 6.00 9.03
fDp 163540 L 630 T.50 . _6.30 1.20 10.21 _6.30  1.50 6.30 120  _10.22 I
1Dy 32,4) 8.70 9.63 8.70 9.60 12460 8.70 9.63 8.70 9.60 1260
4D, 48,41 _ i l0 12.30 14,10 12,01  15.00 _11.10 12.30 11.10 12,01 15.00 I
{Dyblol) 13.50 14,70 13.50 f4.40 17.40 13.50 t4.70 13.50 .40 17.40
INVERYT SIGN Of INSTRUGTION
{BU. 1,8} .21 4.20 5.40 4.82 We22 5.40
iBU.8,81 4,36 . 5.57 Che36  B.56 8,58 . 4.82 SeH7 _Me306 . D.56  _8.59 _ S
£BU,y 16,8) 4,96 6. 16 bhe96 balb 9.18 ha96 617 .96 6. 16 9.18
1BU,32,80 6. 16 1.36 6. 16 72306 10,37 6216 7.36 b.16 7.36 10. 37
{BU,48¢8) 7.36 8.496 7.36 8.56 1156 7.36 8.56 7.38 B.56 11.56
_4BU,64,8) . 8e56 9.6 _BeS6 . 9.76 42.60  8.56 9.76 8.56 976 1260 : e
iBoyl, 1} h.21 44,20 S5.40 ! 4.82 he2l S.40
i8e8, 00 4e96  b.lb6  H.96 600  9.02  h.96  6.17 4.96 6.00 . 9.03 . —_—
By, b0 556 6.76 5.96 6.60 .61 5.56 6.76 5.56 6460 9.62
1B, 32, 1) .76 71.96 6. 16 1.80 10.80 6.76 1.96 6.6 7.80 10.81 . R
{Byluli, 1) T.96 9.17 T.906 92.00 §2.014 196 9. 47 71.96 9.00 12.014
1Byb6lgll C9.47_ 10.36  9.1&6 10,20 = 13.20 | 9.i7 10.36 9.17 10.20 _13.20
DU gl ) hol7 Y4 Se66 4,82 Yo7 . H5.67
10U, B,Y) 5.09 _ 0229 5.09  6.29 9.3} 5.09  6.30 5.09 ' 6.29 9.32
(DU, 16,4} 6.30 7.50 6430 7.50 10.50 6.30 7.50 6.30 7.50 10,51
ibuy32,4) 8.70 9.90 8.70 9.90 12.90 __8.70 9.90 8.70 9.90 12.90
(DU uBy b} 140 12.30 Hi. 10 12.30 15.29 11.10 12.30 13.10 12.30 15.29
{DU 6Ueh)  13.50  14.70  13.50  14.70 17,40 13.50 14,70 13.50 14.70 17.40
(Dalioli) 4.2} 4,20 5.40 4.82 y,22 9.40
_.. ADpByk) C5.07_ . 6.2 5.01 6,00 9.02 . 5.07 6,27 5.07 6.00 9.03 _
(Dei6ek) 6430 7.50 6. 30 7.20 10.21 6.30 7.50 630 7.20 10.214
(09 32,4) B.70 9.63 8.70 9.60 12.60 8.70 9.63 8.70 9.60 12.60 ) e
IDsu8410 11.10 12.30 1i. 10 12.014 19.00 1i.10 12.30 .10 12.014 15.00
U 8 TX-1.T5 % N 13.50  14.70 o dbobl  17.40 13.50 14.70 13.50 4. 40 17.40



VFL INSTRUCTION Me oo .. _FORWARDING. DIRECT ADDRESSING QFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NQ INDEXING INDEXING
EXTERNL EXTERNL I-BOX INTERNL INTERNL EXTERNL EXTERNL 1-BOX INTERNL INTERNL
OPERAND wB XOVR OPERAND OPERAND WB XOVR OPERAND  WB XOVR  OPERANU  COPERAND  WB XQVR
(BU,1,8) 1.20 10. 88 1.23 o .22 Vlew8 1. B3 .
(BU,8,8) 1.20 15.05 10.88 7.23 13.86 1.22 15.06 11.48 7.83 [ RTY)
ABU,16,8) _ 64062 15465 11.u48  7.83 T u6 7.80 15.67 12.09 7.83 15.06
(BU, 32,81 7.82 16.86 12.69 9.02 1567 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 17.47
{BUsb6U,8) 9.60 18.66 14.50 11.40 18.07 9.61 18.68 15. 11 i1.40 18.68
tByt, 1) 1.20 10.88 .23 o le22 o dl.u8 .85 . PF
(Be8Bs 1) 662 15.65 11.48 7.83% {holb {.80 15.66 12.09 7.83 15.06
_ tBylby 1) 122 16,26 12,09 B2 15.006 7.22 16,27 12.69 8.3 15.67
(By32, 1) 8.4 17.46 13.30 9.61 16.27 8.42 17.47 13.90 9.62 16.87
. ABel8y1) .9.60 _  18.67 _14.51  10.80 17.47 9.61 18.68 15. 11 10.81 18.07
{BsbU, 1) 10.80 19,87 15.172 12.00 18.68 10.80 19.88 16.32 12.01 19.28
(DU 4ol 7.20 10.88 (e23 o Xe22 . Yi.u8 7.83
(DU, 804) 6e62 15.65 11.u8 7.83 T4 46 7.81 15.66 12.09 7.83 15.06
_ADUy 6o} 4«82 16.86 . 12.69  9.02 19.67 T.82 16.87 13.29 9.03 16.27
{DUg32,4) 10.20 19.27 15.11 11.40 18.07 10.20 19.28 15.72 11e40 18.68
_ADUy uBa b)) 1260  2l.67 17.53 = 13.80 20449 12,60 21.69 13.13 13.480 21.09
{DUgbL, L) 1440 23.48 19. 34 16.21 22.89 14 .40 23.50 19.94 16.20 23.50
(Deligh) 1.20 10.88 123 . Te22 ... \l.w8 .83 . PE_
(D.8,4) be62 15.65 il.u8 7.83 Th b6 7.81 15,606 12.09 f.83 15.06
L ADgibal) 7.82 16.86 12.69 . 9.02 15.66 7.82 lo.87 13.29 9.03 16.27
{Dy32,4) 10.20 19,27 15. 11 11.40 18.07 10.20 19.28 15.72 11.40 18.68
1D, 4B, 4 12.60 21.67 . 171.53 13.80 20.49 12.60 21.69 18,13 15.80 21,08
(Dy6U ) 15.00 24.09 19.9u 16.20 22.89 15.00 24410 20.55 16.20 23.50
INVERT SIGN OF INSTRUCTION
{BU, 1,81 7.22 12.09 B.u2 1.22 12.69 8.43
.....1BU,8,8) Te22 . 16e26 _  12.09 B.42 15.06 1.22 16,27 12.69 Bel} 15.67
(BU, 16,48} Boul 17.u46 13. 30 9.61 16.217 Bal2 1707 13.90 9.62 16.87
(BU,32,8) 10.80 19.87 15. 72 12,00 18.68 10,80 19.88 16432 L12.01 19.28 o
(BU,L48,8) 12.20 22.28 18.13 Th.4l 21.08 13.20 22429 18.74 14 .40 21.69
. {BU, 64,8) 12.30 24,09 17,22 16.50 ° 23.50 12.31 24010 17.83 16.50 2u.10
{Bylo I 7.20 10.88 7.23 1.22 1l.u8 r.83 PF
_ 1BeB41) . b.82  15.65 S1l.u8 7.83 1446 7.80 15.67 12.09 7.83 15,06
(Bylb,y 1) 1.22 16.26 12.09 B.u2 15.06 722 16.27 12.69 8.43 1h.606
(By32,1) Ball 17.46 13.30 9.61  16.271 __ 8.h2 A7.48 13.90 9.62 16.87
(ByuB,y 1) 9.60 18.66 14.51 10.80 fr.ur 2.61 18.68 15. 11 16.81 18.07
ABy6ly 1) 10.80  19.87  15.72 12.01 i8.68 10.80 19.88 1632 12.01 19.28
(DU, 4D 1.22 12.09 8.42 1.22 12.69 8,43
. ADU,By4) 8.1 17.46 13.29 9.61 16.27 8,42 17.u7 13.90 9.62 16.87
(DU, 16,41 10.80 19.87 15.72 12.00 18.68 10.80 19.88 16.32 12.01 19.28
(DUy 32,4) 15.61 2L4.69 20.55 16.80 23.50 .  15.61 24,70 21.15 . 16.80 24.10
(DU, uB, k) 20.40 29.50 25. 38 21.60 28431 20440 29.52 25.99 21.60 28.92
. ADUs 6L, ) 1951 33.72 2ha 8 26.11 33.104 1951 33.74 25,08 26.11 33.74
{Dylhol) 1.20 10.88 71.23 7.22 1i.u8 7.83 PF
AD,ByL) 6.62 15.65 11.48  7.83 1h.u6 7.80 15,66 12.09 7.83 159.06
(D46,4) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.03 16.217
1D, 32,4) 10,20 19.27 15011 Jd.u41 18,07 1020 19,28 15.72  1i.ul 18.68
IDolb8ou) 12.60 21.61 . 17.53 13.80 20,49 12.60 21469 18.13 15.80 21.08
 ADybh,u) 15,01 24,09  19.94 16.20 22.90 15.01 24,10 20.55 16.20 23.50

137



VFL INSTRUCTION FORWARDING DIRECY ADDRESSING QFFSET 0 INSTRUCTION AT FULYL WORD #DL¢ -
NO INDEXING INDEXING
EXTERNL EXTERNL I-BOX INTERNL INTERNL EXTERNL EXTERNL [-80Xx INTERNL INTERNL
OPERAND wWB XQVR OPERAND OQPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR .
18Uy 1,8) 4o21 4.20 5.u40 4,82 4,22 5.40
§8U+8,8) h.36 5.57 be 36 5.56 8.58 4.82 5.57 4.36 5.56 8.59
{BU, 16,81 4.96 6. 16 L.96 b6.16 9.48 4.96 b 17 L.96 6216 9.18
{BU,32.8) 6.16 .36 6. 16 7.36 10.37 6o 16 7.36 6.16 7.36 10.37
{BU,48:8% 1.36 8.56 7.36 8.56 11.57 7.36 8.56 1.36 B.56 11.56
(BU, 64,8 8.56 9.76 8.56 9.76 12,76 B8.56 9.76 8.56 9.76 12.76
{Bs1,1) b.24 - 4.20 5.40 4,82 4.22 5.40
iBe8,o 1} b.96 6. 16 4.96 6. 106 9.17 4.96 6.17 4.96 6.16 9.18
By l6oi) 95256 6.76 5. 56 6276 9.77 5.56 6.16 .56 b.76 9.18
iBy32,5 1) 6.76 7.96 6.76 7.96 11.40 6.76 7.96 6.76 7.96 11.40
{BohByi) {196 9. 16 1.96 9.16 12.28 7296 9.146 .96 9. 16 12.29 I
{Bybl, 1) 9.17 10.80 9. 16 10.80 13,21 9.17 10.80 9.17 10.80 13.21
(DUglol) bol? bol? 5.66 4,82 hou? 5.66
{DUs 8y 4} 5.09 6.29 5.09 6.29 9.31 5.09 6.30 5.09 6.29 9.32
(DUs 16 Y) 630 7.50 6,30 7.50 10.50 6430 7.50 6.30 7.50 10.51 - —
{DU, 32,42 8.70 9.90 8.70 9.90 12.90 8.70 9.90 8.70 9.90 12.90
__ {DU,u8,43 1.0 12,30 @ 11,10 @ 12,30 @ J5.32 @ 11.10  12.30 @ 11.10 12,30 = 15.32 S
(DU 6o k) 13.50 14,70 13.50 14.70 17.58 13.50 i4.70 13.50 14.70 17.58
{Dolioh) ho2i 4.20 5,40 4 .82 U422 5240
{DeBols) 5.07 6.27 5.07 6.27 9.28 5.07 6.27 5.07 6.27 9.29
{Ds1601) 6.30 7.50 6. 30 7.50 10.50 6,30 7.50 6.30 7.50 10.51 - R
(De3244) 8.70 9.90 8.70 92.90 14.28 8.70 9.90 8.70 9.90 14.28
{D24844) 11.10 12.30 11. 10 12,30 15.32 11.140 12.30 11.10 _12.30 15.31% -
(Dyblsk) 13.50 15.0!¢ 13.50 15.60 17.52 13.50 15.00 13.50 15.60 17.52
INVERY SIGN OF INSTRUCTION
{BUs 1+8) 4,21 4.20 5.40 4.82 4.22 S.40
{BU,8,8) 4,36 5.517 4,36 5.56 8.58 4,82 5.57 4.36 5.586 8.59 - . ——
(BU, 16,8} 4,96 6e16 4.96 6.16 9.18 L.96 6.17 4.96 6. 16 9.18
{8U,32,8) b 16 7.36 6. 16 71.36 10,37 6,16 1.36 6. 16 7.36 10.37
{BUs48B,8) 1.36 8.56 7.36 8.56 i1.56 7.36 8.56 7.36 B.506 11.56
{BUesGYL» 8) 9.00 10.20 9.00 9.76 12,60 9.00 10,20 2.00 9.176 12.60 _ - S
LiBele ) he2i 4.20 5.40 4.82 4,22 5.40
18,8, 1) 4.96 6.16 Le96 6216 9.18 b.96 6. 17 4.96 balb 9.18 -
{Bslb41) 5.56 6.76 5.56 6.76 9.77 5456 6.76 5.56 6.76 9.78
{Bg32,1) 6,76 1,96 6.76 7.96 11.40 6.16 7.96 676 {.96 11.40
(Beli8,y 1) T.96 92.16 7,96 9.16 12.16 7.96 9.16 71.96 2.16 i2.16
{By6U4,1) 960 10.36 9.60 10.80 13.27 9.60 10.36 9.60 10.80 13.27 — - _
{DUsk k) b.u7 Yo7 5.66 .82 4ou7 5.66
{DU, 8,41 5.09 6.29 5.09  6.29 9.31 5,09 6.30 5.09 6.29 9.3 S
{DUs 1644) 6.30 7.50 6.30 7.50 10.50 6.30 7.50 630 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, uBy4) 13.10 12.30 il.10 12.30 19.29 .10 12.30 11.10 12.30 15.29
{DU, 64,4} 13.80 =0 13.80 i4. 70 17.40 13.80 201 13.80 14,70 17.40 . _
{Doltoly) o221 4.20 5.40 4.82 4.22 5.40
{Dys8,4) 5.07 6.27 5.07 6.27 9.28  5.07 6,27 5.07 6.21 9.29 _
{De1691) 6.30 1.50 6.30 7.50 10.50 6.30 7.50 630 7.50 10.514
iDy32,4) 8.70 9.90 8. 70 9.90 14,79 8.70 9.90 8.70 9.90 14.79
iD 4854} 11,10 12.30 i1.10 12.30 15,30 11.10 12.30 .40 12.30 i5.30
{Dyblal4) 13.80 14,70 13.80 16.19 17.41 43,80  14.70  13.80 @ 16.19 17.41




VFL INSTRUCTION M¢MG FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION Al
NQ INDEXING INDEXING
EXTERNL EXTERNL 1-BOX INTERNL INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL
OPERAND wB XOVR OPERAND OPERAND wWB XOVR QPERAND  WB XQVR QPERAND OUPERAND WwB XQOVR
.. 4BU,1,8) 120 10«88 T.23 . 122 . 11.48 [.83 S
{BU,8,81 15.05 10.88 .23 13.86 1.22 15.006 11.48 7.83 lu. 46
1BU, 16.8) 6.62 15.65 11.48 7.83 1hali6 .80 19.67 12.09 (.83 19.06
1BU,32,81 7.82 16.86 12.69 9.02 15.67 T.82 16.87 13.30 9.02 16.27
_(BUsU4B.8) 9.01 18.06 13.90 10,21 16.87 2.01 18,07 14.51 10.22 {17.u417
{BU, 64,8} 92.60 18.66 Thae 51 11.40 18.07 9.62 18.68 15.101 11.40 18.68
(Bel,s 1) —_— 1.20 . 10.88 Jsdl S 1222 T1a48 1«83
{BeBy 1) 6.62 15,65 11.48 7.83 Than6 7.80 15.67 12.09 7.83 15.00
_ABa164.1) 1.22 16.26 12.09 8,42 19.06 T.22 16427 12.69 Be43 19.46
(Be32,1) 8.u1 1746 13.30 9.61 16.27 Bel2 17.u8 13.90 9.62 16 .87
ABoslBe 1) 9.60 23.48 1he 51 10.80 17.48 2241 23.50 19. 11 10.81 18.07
{Bsb6U, 1) 10.80 25. 89 15.72 12.00 18.68 10.80 25.91 16.32 12.00 19.28
(DU, lUel) 1.20 10.88 7.23 e o Te22 . 1la48 .83
{DU,8Bosl) 6.62 15.65 ti.ug 7.83 Tholkb 7.80 15.67 12.09 7.83 15.06
_ADU 16,4) 7.82 16.86 12. 69 ?2.02 S 19.067 1.82 16.87 13.30 9.03 la.27
1DUy 32,410 10.20 19.27 15. 11 11440 18.07 10.20 19.28 15.72 11.40 18.68
. ADUL 4B, 4) 12.60 21.67 17.53 13.80 20449 12.60 21.09 18.13 15.80 21.08
{DUy blio l4) 14,40 23.48 19. 34 16.20 22.89 14.40 23.50 19.94 16.20 23.50
Dokl o 1.20  _10.88  ¥.23 de22  il.48 l.83
tD:8,4) .62 15,66 1lau8 7.83 Tholué 7.80 15.67 i2.09 7.83 15.06
(D 16414} 1.82 16,86 12469 9.02 1a.067 7.82 16.87 13.30 9.013 16.27
(Dy32,14) 10.20 19.27 15, 11 11.40 18.07 10.20 19.28 15.714 11.40 18.68
(Do 81k 12,60 29.50 17.53 13.80 2049 12.60 29,52 18.13 1380 21.08
(Dy 6Ll 15.01 24.09 19.94 16.20 22.89 15.00 24. 10 20.55 1620 23.50
INVERT SIGN OF INSTRUCTION
{BU, 1,8) 1.22 12.09 B.u42 7.22 12.69 Bel3
_ABU,8.8) 1.22 1626 12.09 B.42 15.06 71.22 16.27 12,69 843 19.606
(BU, 16,8) a1 IT.u46 13.30 9.61 16.27 B.u2 17.47 13.90 9.62 16 .87
{BU,y32,8) 10.80  _19.87 15.72 12.01 _18.68 10.80 19.88 L h6e32 . 12.00 19.28
(BU,48,8) 13.20 22.28 18,13 Th.ud 21.08 13.20 22429 ig.7u 440 21.69
{BU,64,8) 15.00 24,09 19.94 16.20 23.50 15.00 24.10 20.55 1620 24410
{Byl,y 1) 1.22 12.09 8.42 122 12.69 Bel 3
_ By8,y 1) Ba.ui 1746 13.30. 9.61 16.27 8.42 17.48 13.90 9.62 16.87
{Belbol) 9.60 18.66 ThaHi 10.80 I7.u8 9.61 18.68 15.11 10.81 18.07
(Be32,1) 12,00 21.08 16.92  13.20 _ 19.88 _12.00  21.08  17.52 13,20  20.49
(B8, 1) 1440 23.48 19. 34 15461 22.29 bk 23.90 19.94 1%.61 22.89
_ABsbl, 1) 16,60 25.89 21706 18.01 24,70 16.80 25.91 2236 18.00 25.30
{DUy bl .22 12.09 Bol42 71.22 12.69 Bel43
_4DU,Ba4) Boul 17.46 13.30 9.61 16.27 B.42 17.47 13.90 9.62 16,87
{0U, 16,4) 10.80 19.87 1972 12.01 18.68 10.80 19.88 16432 12.01 19.28
o ADU, 32,48 15.60 24,69 20,55  16.80  23.50  15.60 24,70 __21.15 16,80 _  2u.10 _
(DU, 48,4} 2040 29.50 25.38 21.60 28.31 20..140 29.52 25.99 21.61 28.92
ADU, b4, 1) 24,61 33.172 29.61 25.81 33.14 24,60 33.74 30.22 25.81 33.74
{Dyuv i) 1.22 12.09 Boh2 1.22 12.69 8.413
~dDy8sl) Boll if.hé 13.30 9.61 16.21 B.42 1 7.48 13.90 Veb2 16.87
(D160l 10,80 iv.87 Ihe £2 el 18.68 10.860 19.88 16.32 i2.00 19.28
1Ds 32441} 154061 24,69 20455 16.80 23.50 15.60 24470 21.15 16.80 24410
{0 uBo4) 20.40 29.50 25.138 21.61 28.31 20.40 29452 29.98 21.60 28.92
_ADsOl ) 25421 34,32 0 30.22 0 26.41  33.14 25.21 3u. 34 30.82  26.41 $3.74

FULL WGRD ADDRESS



__VFL INSTRUCTION L .

e FORWARDING

o

(140

NO INDEXING

"~ EXIERNL EXTERNL  1-BOX  INTERNL INTERNL

~ EXTERNL - EXTERNL

INDEXING

1-BOX  INTERNL INTERNL

_INSTRUCTION AT FULL WORD ADDRESS .

OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB XOVR OPERAND CPERAND WB XOVR )
{BUg 1481} bo21 4,20 5.40 4.82 be22 5.40
{BU+8,+8) ha21 Sell 4,20 5.40 Bel2 4,82 S.42 4,22 Hek0 8.43
1BUy 1648) 4,80 6.00 4. 80 6.00 9.02  4.82 6.01 4,80 6.00 9.03 _ e
(BUy 32,8) 6.00 7.20 6.00 7.20 10.21 6.00 7.20 6.00 7.20 10.22
(BU,48,8) 7.20 B840 7.20 B.40 11.4] 7.20 8.40 7.20 B.4O  1l.ut ) )
(BU, 64,4 8) 840 9.60 8. 40 9.60 12.60 8.40 9.60 8.u40 9.60 12.60
(Bolol) hao2l 4420 5.40 4.82 be22 5.40
(B8, 1N 480 6.00 4480 6.00 9.02 4,82 6401 4.80 6,00 9.03
(Byl6,1) 540 6460 5«40 6.60 9.61 . 5.u0 660 S5.40 6.60 9.62 - ~ _
{8y32,1) 660 7.80 6. 60 7.80 10.80 6460 7.80 6.60 7.80 10.81
{BelByl) . 1.80 _ 9.00 7.80 9.00  12.0% _ T.80 9.00 7.80 92.00 12.01 } -
(Bebly ) 9.00 10. 20 9.00 10.20 13.20 9.00 10.20 9.00 10.20 13.20
{DUslol) he21 4,20 5.40 4.82 4,22 5.40
{DU8B,y4) 4.80 6.00 4,80 6.00 9.02 h,82 6.01 4.80 6.00 9.03
(DU 16l _6.00 __1.20 6.00 - 120 1028 6.00 7.20 6.00 7.20 . 10.22 o _ I
{DU, 32, 4) 8.40 9.60 8.40 9.60 12.60 8.40 2.60 8.40 9.60 12. 60
 tDUp4Bel) 10,80  12.01% 10. 80 12.00 _15.01¢ 10.80 12.01 10.80  12.00 15.00
{DUgbU, 1) 13.20 .41 13.20 1440 17.40 13.20 fheld 13.20 14440 17.40
(Doliygh) bo21 o 4420 9.40 h.82 be22 9.40
(De801) 4.80 6.01 4. 80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
Dy lbel) _6.00 7.20  6.00 7.20  10.2) 6,00  7.20 6,00  7.20 _10.22 e - -
1D0,32,4) B8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8.40 9.60 12.60
1DyuBel) ..10.80 12.01 10.80 _ 12.01  15.00 10.80 12.01 10.80 12.01 15,00 ; S
(Deblgli) 13.20 fu.b i 13.20 [T Y] 17.40 13.20 Thelid 13.20 .40 17.40
INVERT SIGN OF INSTRUCTION
(BU, 1,8) ho2l - 4,20 S.40 .82 ho22 S.40
. iBU,B.8) 4,21 0 S.kl . 4.20 5. 40 _8.42 . he82 Helt2 Re22 5.0  BeWw3d
(BUs 16+8) 4,80 6.01 4.80 6,00 9.02 4 .82 6.01 4.80 6.00 9.03
{BU,32,8) 6.00 7.20 6.00 1420 10.21 6.00 7.20 6.00 7.20 10.21
{BUs48,8) 7.20 8. 40 7. 20 8,40 Plaip} 7.20 Be 40 7.20 8.40 11.40
_ABUy6h4,y8) 8,40 960 B.u0 9.60 . 12.60 8.40 960 8.40 .9.60 12,60
(Beloe D ba21l 4.20 5.40 4e82 he22 5. 40
_ (Ba8, 1) _.he80 L 6.00 . 4.80 600 9.02. he82 6.01 _4.80  6.00  9.03 - } _
{By 16, 1) 540 6.60 5.40 6.60 9.61 5640 6460 5.40 6.60 9.62
{By32,1) 660 7.80 6. 60 7.80 10.80 6,60 7.80 6,60 7.80 10.81
{8o48,1) 71.80 9.00 7.80 9.00 12,01 7.80 9.00 7.80 9.00 12.00
. iBebluy ) 9.00  10.20 9.00  10.20 43,20 . 9.00 10,20 _ 9.00 _ 10.20 ° 13.20 - o
(DU gt} ¥.21 4,20 9. 40 Y82 hae22 5.40
e {DU,844) 4.80 600 4.80  6.00 _9.02 _h.82 601 _ho80 6.00 9.03 B —
{DUy 164 1) 6.00 1.20 6.00 7.20 10.21% 6.00 7.20 6.00 7.20 10.21
{DUg3244) 8.40 9.60 8. 40 9.60 12.60 8.40 9060 8440 9.60 12.60
§DU, 48, 4) §10.80 12.01 10.80 12.00 15.00 10.80 12,01 10.80 12.01 15.00
(DU 6,40 13.20 LYY 1320 lu.40 17,40 13.20 o0 13,20 1440 17.40 -
{Dyligli) ho2l 4.20 H.40 4.82 4,22 5.40
. ADs8el) 4.80 6.00 o heBO 6,00 . 9.02 LbeB2 6,00 k.80 6.00 9,03 .
{Delbab) 6.00 7.20 6. 00 7.20 1024 6.00 1,20 6.00 7.20 10.22
(Dg3244) 8.40 9.60 8. 40 9.60 12,60 8,40 9,60 8.40 92.60 12.60
(DyuByk) 10.80 12.01 10.80 i12.01 15.00 10.80 12,01 10.80 12.01 15,00
Do OUs k) 13.20 Yoehd 0 13.20  Bu.uO M ¥.M0 $3.20 14,40 13,20 14,40 17.40




_VEL INSTRUCTION LWF . FORWARDING DIRECT ADDRESSING QFFSET 0 INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
EXTERNL EXTERNL 1-BOX INTERNL INTERNL EXTERNL EXTERNL 1-80X INTERNL  INTERNL
J U OPERAND = WB XQVR _QPERAND __QPERAND WB XOVR OPERAND WB XOVR OQPERAND OPERAND wWB XOVR
18U, 148) he 21 4,20 5.40 4,82 4222 9.40
iBU.8.8) hao21i Sell .20 5.40 8.h2 h.82 S.l2 422 95.u40 8.43
,_.A_,J_MJIQIQ!, - - 1‘180. O b.Ql __.,._kgﬂL.,.___,,, 6.00 . 9-02 lQ-BZ b.Ol Q.SQ 6.00 . 9-05
(8U,32,8) 6.00 7.20 6.00 7.20 10.21 6.00 7.20 6.00 7.20 10.22
e ABUsH8.8) Te20 . 8240 . 7220 = 8.40 11.40 1.20 .Be40 1.20 8.40 11.40
{BU, 64, 8B) 8.40 9.60 8. 40 .60 12.60 8.40 9.60 8.40 9.60 12.60
i8,1,1) hell Le 20 Sa40 4,82 422 S.40
(8,8, 1) 4.80 6.00 4., 80 6.00 9.02 L.82 6.01 4.80 6.00 9.03
A.__Jﬂl!Q('} S!‘!Q - 6160 ,,,,.w,,_.ﬁn,!lo.;.__,,,,. Q!bo - ngl 5-“0 . b.b() 5-“0 b.bQ 9-62
B.32, 1) 6460 7.80 6.60 7.80 10.80 6.60 7.80 6.60 7.80 10.81
——iBsub,1) . 7.80 . 9,00  7.80  9.00 . 12.01 . .80 . .9.00 . 1.80 . 9.00 12.01
(B,6L,1) 9.00 10.20 9.00 10.20 13.20 9.00 10.20 9.00 10.20 13.20
S £ TP LS ———— T | 4,20 5.40 4.82 bo22 2,40
(DUL8el) 4.80 6.00 4. 80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
. ADU,1654) . 6200 . 7.20 6,00 @ 7.20 . 10.21 6.00 = 7.20 _ 6.00 . 7.20 _ _10.22
iDU, 32,43 8.40 ?.60 8. 40 9.60 12.60 8.40 9.60 B.40 9.60 12.60
e ADULMB ) 10.80. 12.001 _  _10.80 - 12.01  15.00 10.80 _ . 12.01 . 10.80 . _12.01 = .15.01
{DUg U, ) 13.20 14,40 13.20 .40 17.40 13.20 T4.k0 13.20 .40 17.40
DoY) Me2]) Ye 20 5,40 4.82 4422 9040
(D,8,4) k.80 6.00 4.80 6.00 9.02 he.82 6.01 4.80 6.00 9.03
ADs 1ok} .00 7,20 . 6.00 1.20  10.21 . 6.00 S T1.20 0 6.00 . 0 7.20 . 10.21
iDy32,4) 8.40 9.60 8. 40 9.60 12,60 8.40 9.60 8.40 9.60 12.60
4Dy 4Bl 10.80  12.01  10.80 12,01 15,00 1080  12.01 10.80  12.01 ~ 15.00.
{D, 64,014 13.20 houl 13.20 14,40 17.40 13.20 Tyt 13.20 14 .40 17.40

INVERT SIGN OF INSTRUCTION

I
I

(BU, 1.8} 421 4.20 , 5.40 4.82 4o22 5.40
. 4BU.B,8) Yo2l . 5.4) . 8,20 5,40 B.42 . . 4.82 . .5.42 4,22 5.40  _8.43
1BU¢16,8) 4.80 6.00 L. 80 6400 9.02 u.82 6.01 4.80 6400 9.03
(BU,32,8) 6.00 7.20 6.00 7.20 10,21 6.00 7.20 6.00 1.20 10,22
(OU,48,8) 7.20 8.40 7.20 8440 il 7.20 8.40 7.20 8.40 11.40
.. 4BU, 64,8} 8.40 . 9.60 8.40  9.60 12.60 _...BeWO . 9.60 . 8.40 9.60 . 12.60
(8e1,1) 4.21 4.20 5.40 4.82 4.22 5.40
. ABe8, 1) 4.80  6.00 4,80 . 6,00 . 9.02 L. h.B2 . 6.01 . 4.80 . 6.00 .  9.03
1By 16, 1) 5.40 6.60 5.40 6460 9.61 5.40 6.60 5.40 6.60 9.62
(By32,1) 6260 7.80 6.60 7.80 10.80 6.60 7.80 6.60 7.80 10.81
(ByuB, 1) 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.00
oo 1Bybh, 1) 9.00  10.20 9.00  10.20 ~13.20 9.00 10.20. .. 9.00  10.20 = 13.20
(DU ot} 4.29 4,20 5.40 4.82 4,22 5.40
- . 4DU,8,4) .4.80 6,00 4.80  6.00  9.02 k.82 . 6,01 4.80 6.00 9.03
(DUy 1644) 6.00 7.20 6400 7,20 10.21 6.00 7.20 6.00 7.20 10,22
(DU,32,4)  8.40 9.60 ~8.140 9.60 12. 60 8.40 9.60 8240 9.60 12,60
(DU, 48,41 10.80 12.01 10,80 12.00 15.01 10.80 12.01 10.80 12.00 15.00
. tDUs6l,4) 13,20 14.40  13.20 14,80 17.40 13.20 14,40 13,20 14,80 17.40
[Dsloli) u.21 4.20 5.40 4.82 b.22 5.40
.. ADe8el)y  4.80  6.00 4.80 6,00 9.02 = 4.82 6,00 4.80  6.00  9.03 :
{De16,4) 6.00 7.20 6.00 7.20 10.21 6400 7.20 6.00 7.20 10.22
iDe3244) 8.40 9.60 8440 9.60 12.60 8,40 9.60 8.40 9.60 12,60 _
(D,48,4) 10.80 12.01 10.80 12.01 15.00 10.80 12,00 10.80 12.01 15400
Dbl 13.20  ik.hl 13.20 14.40  17.40 13.20  Bu.hl _ 13.20 . 14.40  17.40




142

VFL INSTRUCYION LFT FORWARDING DIRECT ADDRESSING OFFSET _C M«1m&LKULLUHlJﬂ;jﬂLL_HQBD_Aﬂﬂﬁfjﬁ_; _—

NO INDEXING . . :  INDEXING

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

iBUy 1,8) 13.20 13.20 15.60 13.20 13.20 15.60
{BU,8,.8) 13.20 Thoeli d 13,20 15.61 18.61 13.20 4ot 13.20 15.60 18.61
{BU, 16,81 13.20 [PEY ) 13.20 15.60 18.60 13.20 lu.ul 13.20 15.60 18.60
{BUy 32,81 13.20 TR | 13.20 15.61 18.61 13.20 tholil 13.20 15.60 18.61
{8U.,48B8,8) 13,20 1hat} 13.20 15.60 18.60 13.20 lhobl 13.20 15.60 18.60
{BUgblU,8} wQ e 204« L1 R B 0= w0 s #0 s #0ls= LIVE RS LR 20 e
iByigl) 13.20 . 13.20 15.60 13.20 13.20 15,60
1B,By 1) 13.20 .41 13.20 15.60 18.60 13.20 fhald 13.20 15.60 18.61)
1B,16,10) 13.20 1hol ) 13.20 19.61 18.61 13.20 1h.bl 13.20 15.60 18,60
§iBp32,11) 13.20 1heyy 13.20 15.60 18.60 13.20 fholl 13.20 15.60 18.61
. iBouB,1) 13.20 ihol} 13.20 15.61 18.61 13.20 l4.41 13.20 15.60 18.60 - . S
(4P XTRR) CLHEED w0l #0jw ENRES LR E #0 1o #Qle #0le 0 {a #Qlw
(DU 4,0 19.814 19.81 22.21 19.81 19.81 22021
{DU,804) 19.81 21,01 19,81 22.21 25.21 19.81 21.01 19.81 22.21 25.21
$0Uy 1654) 19.81 21.01 19.81 2221 254,21 19.81 21.01 19.81 22.21 2%.21
iDU,32,4) 19.81 21.01 19.8¢ 22.21 25.21 19.81 21,01 19.81 22.21 25.214
{DU.484) 19.83  21.01 19.81 22.21 2521 19.81 21.01 19.81 22.21 25,21 .
{DUL 6L, ) 24.61 25.81 2u4.61 27.01 30.01 244060 25.81 24.61 27.01 30.01
{Dplplt) 19.81 19.81 22.21 19.81 19.81 22.21 :
{Ds8Bo i) 19.81 21.01 19.81 22420 25.20 19.81 21.01 19.81 22021 25.20
. iDglbely 19.81 21.01 19.81 22421 25.21 19.80  21.01  19.81 22.21 252
€De 3244 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21
(DeliByn) 19.81  21.01 19.81 22.20 25.20 19.81 = 2}.0t _ 19.81 22021 29,2y .
iDeOUl) 24 .61 25.81 24.61 27.01 " 30.014 24461 25.81 24.61 27.01 30.01

INVERT SIGN OF INSTRUCTION

{BU, 1,8} 13.20 13.20 15.60 13.20 13.20 15.60

(BU,8,8) 13.20 Thaold 13,20 15.60  18.60  13.20  Iheul 13,20  §5.60  _18.61 e

1BU, 16,80 13.20 [ X' IN'S | 13.20 15.61 18.61 13,20 bl 13.20 15.60 18.60

fBU, 32,81 13.20 ol 13.20 15.60 18.60 13.20 1.l 13.20 15. 60 18.61

(BUL4B,8) 13.20 4.l 13.20 15.61 18.60 13.20 fhali ) 13.20 15.60 18.60

{BUy 6, 8) #Q0fs  #0ie #0l= 20 o#0lw w0 ]e #0le ~ aQle #0lw __®01le o S

{Belsl) 13.20 13.20 15.614 13.20 13.20 15.60

(BeB,s 1) 13,20 lholl 13,20 15.60 1860 13.20 Tholt ] 13.20 15.60 18.61 ,,

{Belbe i) 13.20 RIS 13.20 15.61 18.61 13.20 1441 13.20 15.60 18.60

IBe32,1) 13.20 [I'PR'S | 13,20 1561 18.460 13.20 Tl 13.20 15.60 18.61

{Bsu84 110 13.20 Thoul 13.20 15.61 18.50 13.20 14,41 13.20 1560 18.60

(BeblUyl) 201+  =Ql#  wDle = =Q0le = eQl=_ .#0le  w0le  aQlw  =Qle «Qle I

§DUs o lt) 19.81 19.81 22.21) 19.81 19.81 22.21% .
__4DU,8.4)  19.81 | 21.01 19.81 22.21 25,21 19.81  21.01  19.81  22.21 @ 25.20

{DUy 165413 19.81 21.01 19.81 22.21% 25.21 19.81 21.01 19.81 22.21 25.214

(1DUy3244) 19.81 21.01 19.81 22420 25,20 19.81 21,01 19.81 22.21 25.20

{DU,u8,4) 19.81 21.01 19.81 22.20 25.20 19.81 21.01 19.81 22.21 25.21

€DUpblel) = 2L.60  25.81 24,68  27.01 30.00 24.61 25.81% 24.61 21.01 30.01 -

(Dol ki) 19.81 19.81 22.21 19.84 19.81 2221

1Dy B,s4) . 19.81 21.01)  19.81 = 22.21 2%.21 19.81  21.01 19.81 22.21 25.21 _—

{Ds 1604 19.81 21.01 19.81 22621 2521 19.81 21.01 19.81 22.21 25+21

({Dy3254) 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21

{DylBoli) 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 2521

(Do) 2u.61  25.81 24.61 27.01 30,08 2461 25.81 24,61 27.01  30.014




_VFL INSTRUCTION _LYRS _  FORWARDING __ DIRECT ADDRESSING . .. QFFSEI 0 . _INSTRUCTIQON AT _FULL WORD ADDRESS. . . __
NQO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL 1-BOX INTERNL  INTERNL
OPERAND WB XOVR QPERAND OPERAND WB XOVR _ OPERAND WB XOVR OQPERAND OPERAND _WB XQVR
{BU, 148) 13.20 13.20 15.60 13,20 13.20 15.60 I
{BUsBe8) 13.20 [ XTPRTS 13.20 15.60 18.60 13.20 4.4l 13.20 15.60 18+ 60
(BUg 16,8) 13,20  tu.4i 13,20 15.61 _  18.60 13.20 Ihoul 13,20  15.60 18.60
{BU,32,8) 13.20 ok} 13.20 19.61 18.60 13.20 1441 13.20 15.60 18.61
1BU,148,8) 13.20  ib.Uul 13,20 19.60  18.61 13.20  lu.41 13,20 15,60  18.60 . .
{BU,64,8) LR RE «Q e 0l LR RS «Qlw 0 le LU RES Qs #0 )& #Qlw
1Belpld 13.20 13.20 15.60 13.20 13.20 15.60 S I
{B,8,1) 13.20 Thoul i3.20 15.61 18.60 13.20 LTI 13.20 15,60 18,860
(Belbyl) 13.20 {h.bl 13.2Q 45,60  18.61  13.20 Ihotd ~ 13.20 ~ 15.60  1B.460 R
(Bes32, 1) 13,20 4.4 13.20 15.61 18.60 13.20 'Yy ] 13,20 195.60 18.60
{ByuB8y1) . 13.20 CJhebd 13,20 0 15.60 0 18.60  13.20  l4.4) 0 13.20  15.60 18,60
(Bebl,ol) #Q b LR wQlw LY LR ES #0i= #0 )= #0 1+ #0 1« LORES
(DU k) 19.81 19.814 22.21 19.81 19.81 22.20 . _
{DUL8B,y0) 19.81 21.01 19.81 22.20 25.20 19.81 21.01 19.814 22421 25,20
(DU, 16,4) 19.81  21.01 19.81 22,20 . 25,20 . 19.81 . 21.01 _19.81 _ 22.21  25.21
§DUs32,44) 19.81 21.01% 19.8¢ 22.21 25.21 19.81 21,01 19.81 22+2]1 2921
{DULUuB, ) _o19.81  21.001  19.81  22.2) _25.21 _ 19.81 _ 21.0) __ 19.81 _ __22.2) . 25.21. __ _
{DU, 64 14) 24461 25.81 24,61 27.01 30.01 24 .60 25.81 2h.61 27.01% 30,01
{Dylyly) 19.81 19.81 22.21 19.81 19.81 22.20 S .
(DeByl) 19.81 21.01 19.81 22.20 25.20 19.81 21.01 19.81 22.21 25.20
10, 16,4) ~19.81 21,00 19,81 22,21  25.21 19.81  21.0)  19.81 . 22.21 25.21
fDp 3244 19.81 21.01 19.81 22021 25.21 19.81 21.014 19.81 22,21 25.21
. iDouByk) L 19.81  21.01  19.81  22.21 . 25.21 1981 0 21.00 0 19.81  22.2) 2%.21_ . .
(Dol ) 24460 25.81 2461 27.01 30.01 2ha61 25.8) 24.61 27.01 30.01
INVERYT SIGN OF INSTRUCTION
{BUy 1,8) 13.20 13.20 19.61 13.20 13.20 15460
.. 4BU»8,8) 13.20 . lu.u) 13,20 . 15.60 18.60 _ 13,20 NETED 13.20 19.060 18,60
({BU,y 1648) 13.20 thaly) 13.20 15.61 18,60 13.20 Tual | 13.20 15.60 18.60
. 1BU,32,8) 13.20 lhali ] 13.20 15.60 18,60 13.20 1.l 13.20 15,60 18.61 -
{BU,u4B,8) 13.20 [Py 13.20 15.60 18.60 13.20 el 13.20 15.60 18.60
. ABU,6U,8) =01z #01s  =0le w0l LR #0 1% #Q | .20ls =0 ]=  u0le
(Bylo 1) 13.20 13.20 15.60 13.20 13.20 15.60
. AB,By M) 13,20 fu.u) 13,20 15.60 18.61 13.20 fu.h41 13,20 15,060 . 18.61
[ PRI TRE) 13.20 ihaoled 13.20 15.60 18.61 13.20 IR 13.20 15.60 18.60
18,32,1) 13.20 ot} 13.20 15.61 18.60 13.20 th.ul 13.20 15,60 18.61
(ByuB,y 1) 13.20 Thely ) 13.20 19.61 18.60 13.20 1habl 13.20 15.60 18.60
__fBybh, 1) #0s s01e .. V) K #04= “0 s #0 1 #0 s _#014s #04s . =0ls
(DUl o l4) 19.814 19.81 22.21 19.84 19.81 22421
.. &DU,By4)  19.81 21,010 19.81 22.21 S29.21 19.81 21.0] 19.81. 22.21. . 25.21
{DUs 164 4) 19.81 21.01 19.81 22,21 25421 19.81 21.01 19.81 22.21 25.21
(DU, 32,4) 19.81 21.01 19.81 22,21 25421 19.81 21.01 19.81 22.21 25.21 B
. 1DUL48,u4) 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81% 22.21 25.21
40U, 6l, 40 24,061 25.81 24,61  27.01) . 30.01 24,61 25.81 24.61 2 1. 30.01
(Dolioly) 19.81 19.81 22.21 19.81 19.81 2 ]
o 4D.8eMy  19.81  21.01 " 19.81  22.21  25.21 19.81 21.01 i9.8) 0 22.2) 25.21
(D 16,u} 19.81 21.01 19.81 22.21 25.21 19.81 21.01 19.81 22.21 25.21%
IDy32,14) 19.81 21,01 19.81 22.21 25.21 _19.81 21.01 19.81 22,21 25.21 e
{0,484 19.81 21.014 19.81} 22.21 25.21 19.81 21.01% 19.81 L 22421 29.21
___ADybl ) 24.60  29.81  24.61  27.01 _30.01 24.61 25%.81 24,60  27.01 _ 30.0)
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VEL INSTRUCTION ST R ____FORWARDING . DIRECY ADDRESSING.  OFFSEY 0 INSTRUCTION AT FULL WORD ADDRESS.
o NO INDEXING INDEXING
EXTERNL EXTERNL {-BOX INTERNL  INTERNL EXTERNL EXTERNL  I-BOX INTERNL INTERNL
- o OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB XOVR_ OPERAND OPERAND B XOVR _
{BU, 1,8) 1.20 10.88 7.23 7.22 $1.48 7.83
{BUsBe8B) 7.20 15.05 10.88 7.23 13,86 71.22 15.06 1}.48 7.83 14.%6
_BUy16,8) 0 6.62 15.66 V1,48 7.83 db.u6 _ T.80  _15.67 12.09 7.83 15.06
{BUy 324 8) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.03 16.27
(BU, 48,80 9.0! 18,06 13.90 _  _10.21 __ 16.87 _ 9.00 . 18.0¢ . 14,50 10,22  J¥.uT7_
[BUy6U,8) 9.60 18.66 14,51 1140 18.07 9.61 18.68 15411 11,40 18.68
(Byly1) 1.20 10,88 7.23 1.22 11.48 7.83
(B,8,1) 6.62 15.65 :[.ue 7.83 14.46 7,80 15467 12.09 7.83 15.06
e ABolOed) 722 16.26 12,09  B.u2 - 15.06 . ll.22 46,27 12,69 = 8,43 @ 45,66 ... .
(By3241) 8.4l 17.46" 13.30 9.61 16.27 8.4 bT.u7 13.90 9.62 16.87
(BsliByl) 9.60 18,66  14.51 . 10.80  17.48 9.6} 18,68 i5.11  10.81 18,07 _ _
{(Bebl, 1) 10.80 19,87 15.72 12.00 18.68 10.80 19,88 1632 12.00 19.28
(DUs b l) 7.20 10,88 7.23 122 11.48 1.8%
{DUsByk) 6462 15.66 11.48 7.83 thalit Jr.éo 15.67 12.09 7.83 15.06
1DUy 16241 7.82  16.86 12,69  9.02  15.67 782  16.87_ 13.30 _ _9.03 16,27 ..
DU, 32,43 10.20 19.27 15. 11 11.40 18.07 /10420 19.28 15.71 11.40 18.68
DU uB,4)  12.60 241¢1ﬂMWAizLﬁlwmAwijtanwhwng,AQ_”w_wv,Li;nﬂﬁww,wzi.¢3"W~ujﬁlijmw_‘Aj,ﬁn_A,_24433_MWMNA, e _
(DUp 6l 14) T4ok0 23.48 19. 34 16420 22.89 14,40 23.50 19.94 16.20 23.50
(Dalioh) 1220 10,84 1,23 122 11.48 7.83 N
§0,804) 6.62 15.65 11.48 7.83 fu.ib 7.80 15.67 12.09 7.83 15.06
o ADsl6eu) 182 16.86 12. 69 902 15.67 7282 16.87  13.30 ___9.03 16,27 o
(Ds32,41 10.20 19.27 15. 14 11.40 18.0 10.20 19.28 15.72 11.40 18.68
o ADe b8 12.60 21,67 1T7+5%3  13.80 20.49 __ _12.60  21.69  18.13 13.80 24,08
(Dybl 1) 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, 1,8) 1.20 10.88 r.23 7.22 11,48 7.83
. 4BU.B,BY  7.20  15.05 10.88 7.23 13,86 _ 1.22  15.06 _ _11.48 7.83 lu 46
{BU, 1648} 6.62 15.65 11.48 7.83 446 7.80 15067 12.09 7.83 15.06
(BU,32,8) 71.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.02 16,27 o
{(BU,48,8) 9.01 18.06 13.90 10.21 16.87 9.0} 18.07 14.50 10.22 17.47
18Uy 64,8} 9.60  18.66 14,50 11.40  18.07 9.61 18.68 1541 11.40  18.68 R
{Bylo ) 7.20 10.88 7.23 7.22 11.48 7.83
1Be84s 1) _ 6062 15465 11.48 7.83 1halb 7.80 15.67 12.09  7.83 19.06
1By 16,1} 7.22 16.26 12.09 8.42 15406 7.22 16.27 12.69 8.43 15.66
(By32,114 8o} 17.46 13.30 9.61 16,21 8,42 17.47 13.90 9.62 16.87 N —
(ByliByl) 9./60 18.66 f4.5} 10.80 17.48 9,64 18.68 19,11 10.81 18.07
1BeblUl) 10.80 19.87 1572  12.01 _ 1B8.68 10.80 19.88 16,32 12,00  19.28 _
(DU Uypl) 7.20 10.88 7.23 7.22 11.48 7.83
(DUysBol) .62 15.66 _Bleu8 7.83  lueké6  T.80 15,67  12.09 _ 7.83 1%9.00
(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, L8 k) 12.60 21.67 17.53 13,80 20.49 "12.60 21,69 18.13 13.80 21.08
{DU 06U,k 1u.HO_ 23.48 19434 16420 22.89 1k.40 23.50 19.94 $6.20 23.50
(Doboht 1.20 10.88 7.23 7.22 .48 7.83
CADyBel) b.62 1505 11.48 _T.83  k.ué 780  15.67 12.09 7.83 15.06
(D 16,u) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.03 16,27
(Dy3244) 10.20 19.27 150 41 11.40 18.07 10.20 19.28 15.71 11,40 18.68 - _
(Dali8ok) 12.60 21.67 17.53 13.80 20.49 12.60 21469 18.13 13.80 241.08
_{Dab4e4) 15.00 24.09 19.94 16220 22.89  15.00  _ 2u4.10 20.55 16.20  23.50



_VFL INSYRUCTION SRD _ FORWARDING  DIRECT ADDRESSING QFESEY 0 INSTRUCTIQN AT FULL WORD ADDRESS
NO INDEXING INDEXING

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

OPERAND.__WB XOVR__OQPERAND _OPERAND WB XOQVR QPERAND W8 XOVR__QPERAND QPERAND WB XQVR
1BU, 1,8} 71.20 10,88 7.23 1.22 11,48 1.83 '
{BU,8,8) 7.20 154095 10.88 7.23 13.86 7.22 15.006 .48 7.83 .46
(BU,16,8) 6262 19.66 11.48 7.83 14,46 . 7.80 1567 12.09 1.83 15.06 -
{BUs32,8) 7.82 16.86 12. 69 9.02 15.67 7.82 16.87 13.30 9.03 16.27
{BU,Y48,8) 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14,50 10.22 17..u7
{BU,6U,8) 9.60 18.66 14.51 11e40 18.07 9.61 18.68 15.11 11,40 18.68
(Bele}) 7120 . 10,88 1.23 1422 11.u8 1.83
(BeB,y 1) .62 15,66 11.48 7.83 U, 46 7.80 15.66 12.09 7.83 15.06
(Belbal) 1222 16.26 12.09 842 15,06 722 16.217 12,469 Halid 19.66
{Bs32, 1) 8.4) 17.46 13.30 9.61 16.27 B.42 17.47 13.90 9.62 16.87
iB,48,1) 9.60 18.66 14.5) 10.80 17.48 9.61 18,68 15.11 10.81 18.07 ' _
(Beblol) 10.80 19.87 15,72 12.00 18.68 10,80 19.88 16.32 12.01 19.28 |
(DU loly) 1.20 10,88 .23 1.22 11.48 7.83
{DU4BoY) 6462 15.66 11.48 7.83 14,46 7.80 15.67 12.09 7.83 15.006
DUy 16,4) 1.82 16,86 12,69 9.02 15.67 71.82 16.87 13.30 9.03 16.27 -
{DUe¢ 32ek) 10.20 19.27 15.11 11,40 18.07 10.20 19.28 15.71 .40 18.68

(DU H48,8) 12,60 @ 21.67 17.53 13.80 20,49 12.60 2l1.69  18.13  }3.80 2,08 .
1DUbU b} 14,40 23.u48 19.34 16.20 22.89 1440 23.50 19.94 16.20 23.50
(Doliol) 7.20 10.88 1,23 1422 11.48 7.83
{DeBo k) 6.62 15465 11.48 7.83 14,46 7.80 15.67 12.09 7.83 15.06
(Do l6sl4) 1.82 16,86 12,69 9.02 15.67 1.82 16.817 13. 30 9.02 16.27 e
(Ds3244) 10.20 19.27 154 44 11.40 18.07 10.20 19.28 15.714 11.40 18.68
{Dou8,4) 12.60 21.67 17.53 13.80 20.49  12.60 @ 21.69 18,13 13.80 21,08 _
{Doblol) 15.00 24.09 19,94 16.20 22.89 15.00 24.10 20.55 16.20 23.50
INVERT SIGN OF INSTRUCTION

1BU, 1481 7.20 10,88 7.23 7.22 11,48 7.83
(BU,8,8) _1.20  15.09 10.88 7.23 13.86  7.22  15.06  }).u8 7.83 14,46
(BU, 16+ 8) 6.62 15.65 11.u8 7.83 Y 7.80 15.67 12.09 7.83 15.06
1{BU,32,8) 7.82 16.86 12,69 9.02 15.67 7.42 16.87 13.30 9.03 16,27
{BU,UuB,8) 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14.51 10.22 17.47
{BUebL,8) 9.60  18.66 J4.51 11,40 18.07 9.61 18,68 15,11 11.40 18468 I
(8yls 1) 1.20 10.88 7.23 7.22 11.48 7.83
{By8y1) 6062 15.65 11.48 7.83 lua it 7.80 15,66 12.09 7.83 15.06 I _
{Belbe ) 1.22 16,26 12.09 B.42 15.06 7.22 16,27 12.69 8.43 15. 66
{8,y32,1) 8.u1 17.46 13. 30 9.61 16.27 8,42 17,47 13.90 9.62 16.87
(B,48,1) 9.60 18.66 14,51 10.80 1747 9.61 18.68 15. 14 10.81 18.07
(Bybl, i) 10.80 19.87 15,72 12,00  18.68 10.80 19.88  16.32  12.00 - 19.28 o
(10U i) 7.20 10,88 7.23 7.22 1l.u8 7.83
(OUa8Bol) o b.62 15.65 11.48 7.83 14,46 _1.80 15.67  12.09  7.83 15.06 _
(DU Y6,4) 7.82 16.86 12. 69 9.02 15.67 7.82 16.87 13.30 9.03 16.27
{DU,32,u) 10.20 19.27 15,11 11.40 18.07 10,20 19.28 15.72 11.40 18.68
{DU, 48y 4) 12.60 21.67 17.53 13.80 20,49 12460 21.69 18.13 13.80 21.08
[DUs6U,U4Y 14,40 23.48 19. 34 16.21 22.89 14,40  23.5%0 19.94 16.20 23.50 e
{Doliglt) 7.20 10.88 7.23 7.22 1i.48 7.83
(Dy8ok) 6.62  15.65 il.48 7.83 1446 7.80 15.66 12.09 7.83 15.06 o
(Dy 16441 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13.30 9.02 16.27
{De32,U4) 10.20 19.27 15411 11.40 18.07 10,20 19.28 15.72 11.40 18.68
(Dylt8ob) 12.60 21,67 17.53 13.80 20.49 12.60 21.69 18.13 13.80 21.08
{DobYsl) 15,00 24,09 19.94 16.20 22.89 15,00 24410 20.55 16,20 23.50
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_VFL INSTYRUCTION M+l FORWARDING DIRECT ADDRESSING QFFSET 0 INSTRUCTIQON AT FULL WORD ADDRESS .
NO INDEXING INDEXING
EXTERNL EXTERNL  I-BOX  INTERNL INTERNL EXTERNL EXTERNL  I-BOX  INTERNL INTERNL
OPERAND WB XQVR _OPERAND _OPERAND WB XOVR _OPERAND  WB _XOVR_QPERAND OPERAND _WB XOVR . _
{8U, 1,8) 6262 10.27 7.23 7.81 ! 10.88 7.83 -
{BU, 8,81 6.62 14,45 10.27 7.23 13.26 7.80 T 10.88 7.83 13.86
B (BU, 16,81 6.62 b5 10.28 7.23 13,26 T.57 __iheWo __10.88  7.83  13.86 .

(BU,32,8) 6.62 14.45 10.28 7.23 13,26 7.57 .46 10.88 7.83 13.86
(BU,48,8) 6.62 4. 45 10,28 T1.23 13,26 T7.57 _  _lu.hé 10.88__  7.83 13.86 .
(BU, 64, 8) 6.62 14.45 10.28 7.23 13,26 1.57 146 10.88 7.83 13.86
(Bo iyl 6.62 . 10.27 7.23 7.80 10.88 7.83
(BeBy 1) 7.20 15.05 . 10.88 7.23 i3.86 7.22 15.06 11.48 7.43 .46
1By l6el) 6.89 15.0% 10. 88 7.23 13.86 T.22 15.06 11.49  7.83 4.6 -
1Bs32,1) 6.85 15.05 10.88 7.23 13,86 7.22 15.06 11.49 7.83 1446
(ByuByl) 6.86 15,05 10.88 7.23  13.86 1.22  15.06  dl.49 _ 7.83 14,46
1Bsbly 1) 6.82 15.05 10.88 7.23 13.86 7.22 15.06 11.49 7.83 1holib
{DUybol) b.62 10.27 7.23 7.80 10.88 7.83 _
(DU, 844 6462 14.51 10. 34 7.23 13,31 7.22 14.52 10.94 7.83 13.92
(DU, 160 663 14,52 1003 . T.24 13.32 7.22 o lue53  10.95 . 1.83  13.92
1DU,32,4) 6.63 14.52 10. 34 7.24 13.32 7.22 14.53 10.94 7.83 13.93
(DU, 4B, ) . 6.63 i4.52 110.34 L1223 13,32 1.22 Cdue53 10.94 7.83 13.93 . .
(DU, 6L ) 6.63 14.52 100 34 7.24 13.32 7.22 J4.53 10.94 7.83 13.93
(Do lol) 6462 10.27 7.23 7.80 10.88 7.83
(DyBel) 7.20 15.05 10.88 7.23 13.86 1.22 15.06 11.48 7.83 1h.u6
(Do lbold 61l 15.12 10.94 130, 13.93 T.22 1513 11.55 T.84 . __14.53
(Do 32,4) 6a12 15.12 10. 94 7.30 13.93 7.22 15.13 11.55 7.84 14.53
(DB, 41 6o 12 15 12 10.94 #.30 13.93 Lo de22  15%.13. . 13.95 . T.84 14,53
(D, 6L k) 6.1} 23.48 10.94 7.30 13.93 7.22 23.50 11.55 7.84 14.53

INVERT SIGN OF INSTRUCTION
{BUy 1¢8) 6462 10.88 7.53 7.80 11.48 7.83

. iBU,8,8) 6.62 15.05 ;1 10.87 T.53 13.85 . 7.81  _15.06 . 11.48 183 1445 .
{BU, 16,8) 7.20 15.05 10.88 7.23 13.86 7.22 15.06 11.48 7.83 1 b6
1BU, 32,8) 7.22 16.26 12.09 8.42 15.06 7.22 16.27 12.69 B.43 15.66
(BU, 48,8} 8.41 . 17.46 13.30 9.6 1627 B.42 17.u7 13.90 9.62 16.87

__ tBU.bL,BY 9.60  18.66 14,51 10.80. . 17.u47 . 9.61 . 18.68 _ 1500 10.8) _  18.07
T 6.62 , 11.48 7.83 _ 7.81 12.09 7.83
(Be8y1) 7.20 15.09 10.88 (.23 13.8¢6 71.22 15.06 11,48 7T.83  1u.u46
(Belbyl) b.67 15.58 ikl 7.75 14.38 7.73 15.59 12.01 7.83 14.99
(8,32,1) 7.82 16.86 12.69 9.02 15.67 7.82 16.87 13,29 9.03 16,27
{BgliBy 1) 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14.50 10.22 17.u7

. 4Bebh Y . 10.20 19.27 15. 11 1i.40  18.07 10.20 19.28 __15.71 11,40 _18.68
(DUl ol 662 10.88 7.53 7.80 11.48 7.83
(DUy 844 ) 6.93 15.95 11.78 8.13 lh.76 1.52 . 19596 12.39  ___8.43  15.36
(DU 160k} 8.05 17.09 12.93 9.26 15.90 8.05 17.10 13.53 9.26 16.50
(DU 32,4) 9.60 18.66 14,51 10.80 17.47 9.6l 18.68 15011 10.81 18.07
(DU 48,4) 12.01 21.08 16.92 13,20 19.88 12.01 21.08 17.53 13.20 20.49
{DUg 6Us ) _duakl 23.48 19. 34 15.61 22429 14.40 23.50 . 19.94  15.61 22.89 ~ -
(Oyliol) ®01s - 201+ 201s %0 s #01# #0 &
{DeBoli} 71.20 15.05 10.88 1.23  13.86 71.22 15.06 11.48 1.83  lwe.h6 . _
(D, 1644) 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 9.61 18.68 15,11 10.81 18.07
(Do k8,4) 12.01 21.08 16.92 13.20 19.88 12.01 21.08 17.53 13.20 20.49
(Doblsli) Tyl 15. 12 194 34 1561 22.29 . lu.u0  15.13 19.94 _ 15.61 22.89 - S



_VEL INSTRUCTYION K ~~~~~~~ FORWARDING  DIRECY ADDRESSING ~ OQFFSEI 0 [NSTRUCTIQON AT Full WORD ADDRESS

NO INDEXING INDEXING

EXTERNL EXTERNL I-BOX INTERNL  INTERNL EXTERNL EXTERNL 1-80X INTERNL INTERNL

OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND _WB XQVR OPERAND_ CPERAND _WB _ XQVR I i
{BU,1,8) 4,21 3.61 4,80 4.82 4.22 4.82
{BU,8,+8) 421 L.82 3.61 4.80 7.83 L4.82 L.82 4,22 4.82 7.83
{BU, 16,8) 4421 S.4l 4.20 5.40 8.42 bB2  Del2 @0 .22 @0 D40 . B.43
{BUs 32,48) 5«40 6060 5. 40 6.60 9.61 5.u0 6.60 5.40 - 6460 9.62
(BU,48,8) 6.60 7.80 6060 7.80 10.80 0.60 7,80 @ 6.60 1.80 _10.81 - - S
{BU,64,8) 7420 8.40 7.20 9.00 12.00 71.20 8.40 7.20 9.00 12.00
iBol,l) Be21 3.061 4.80 4.82 4,22 4,82
{BeB,o 1) ba21 5.4] 4e20 S5.40 8.42 hao82 Se442 ko22 5.40 B.43
{Belbp ) 4.80 6.00 4,80 6.00 9.02 4,82 6.01 4,80 6200 9.03 e
{Bey32, 1) 6.00 7.20 6.00 7.20 10.21 6.00 7.20 6,00 7.20 10,22
{Byok8s 1) 7.20 - 8.40 1.20 B8.40 11.40 7.20 8.40 7.20 8.40 11.40 .
{Bobl, 1) 8.40 9.60 8.140Q 260 12.60 8.40 9.60 8.40 9.60 12.60
{DUolol) 4.21 3.61 4,80 4.82 4,22 4.82
1DU, 8yl 4,22 Sell 4.20 5.40 8.42 k.82 542 4,22 5.40 8.U43
(DU, 16,4) 5440 6.60 S5+ 40 6.60 9.61 5.40 6.60 Hek0 6. 60 9.62 R
(DU 324 14) 7.80 9.00 7.80 9.00 12.00 7.80 9.00 1.80 9.00 12.01
1DU-48,4) 10.20 11.40 10.20 11.40 14.40 10,20 11,40 10.20 1i.u40 1y
{DU, 64 ) 12,01 13.20 12.01 13.80 16.80 12.01 13.20 12.01 13.80 16.80
{Dolipgh) hol 3.61 4,80 4.82 4,22 482
{De8Bol) 4,21 S. ki 4e20 5.40 8.u42 4 .82 5.42 he22 5.40 8.43
4Dy 16,4) 5.40 62060 5240 6460 9.61 5.4Q 6.60 9.40 6.60 962 —
i0,32,4) 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.014
(DyluBol) 1020 1l.u1 10.20 11.40 14,40 10,20 _ 11.40 10.20 11.40 14.41 .
(Dabl,y4) 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} bo21 4,20 5.40 4.82 ha.22 .40
{BU,B,8) 4o21 4.82 3.61 L.81 1.83 _h.82 4.82 4,22 4,82 7.83 _— -
18U, 16,8) h.21 4.82 3.614 k.80 7.83 h.82 4,82 bo22 4.82 7.83
18U, 32,8} he2l 4.82 3.61 hoB1 7.83 4.82 4,82 4622 4.82 1.83
{BU,u48,8) 4.21 .82 .61 4,80 7.83 4.82 4.82 h.22 La82 71.83
{BU,64,8) he21 4.82 3. 061 L.81 7.83 4.82 4,82 4,22 L.82 1.83
1Belo D 4.21 4,20 S.40 ho82 4,22 5.40
{ByB,y 1) Lha21 Sa41 4.20 5.40 8.42 4.82 Selt2 ba22 5.40 8.43 -
(Belbe ) 21 Seltd k.20 5.40 8.u42 he82 S.42 4.22 5.40 8.43
{By32,41) Yo21 541 4. 20 5.40 B.42 4.82 S5.42 4.22 5.40 8.43
(BolB, 1) h.21 Seltd 4.20 5.40 8.42 4,82 He.42 4.22 5«40 8.43
{Bybl,y i) 4.21 S5.41 4e20 5.40 B.42 4.82 Del42 U422 .40 B.43
{DUsls &) b,21 " 3.6 4.80 4.82 ha22 4.82
{DU,8,4) ho21 4,82 3.6l 4.81 .83 h.82 4.82 4,22 4,82 1.83 —
(DU 16440 y.21 4.82 3.61 4.80 7.83 4.82 4,82 4,22 4,82 7.83
(DU, 32,4} ho21 4,82 3.61 heB1 7.83 4.82 4.82 4,22 L.82 1.83
iDUsuByud he2i .82 3.6l 4,80 7.83 4.82 4.82 hao22 4.82 7.83
(DU, 6B 4} he2l 4.82 3. 61 h.81 7.83 482 4.82 4e22 4.82 7.83
iBvlel) a2l 4.20 S5.40 4,82 ho22 5.40
(DsBol) 4,21 S.u4l T k.20 5.40 842 4.82 5el2 4.22 5.40 8.43
iDed644) .21 S5.41 4,20 S5.40 8.42 L.82 S5.42 W22 5.40 8.43
10,32,4) 4e21 S.41 k.20 5.40 B.42 4.82 5.42 4,22 5.40 B8.43
{D Byl bo21 S.ul 420 5.40 8.42 L4.82 5e42 422 5.40 8.43
(DyOloelt) ba.21 13.80 4.20 540 B.42 h.82 i3.80 4.22 5.40 8.43
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_VEL _INSTRUCTION KR ~ FORWARDING DIRECT ADDRESSING OFFSEY O  INSTRUCTION AT FULL WORD ADDRESS .
NG INDEXING : INDEXING
EXTERNL EXTERNL 1-BOX INTERNL  INTERNL EXTERNL EXTERNL I-80X INTERNL  INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR B }
(BU, 1480 - 4,21 3.61 4.80 4,82 4.22 4,42
{BU.B+8) 4,21 4.82 3.61 4.81 7.83 4,82 4.82 Y22 4.82 7.83
(BUy 16,8) 4e21 5.41 4,20 5.40  B.42 4 .82 5.42 4,22 5.40 8.43
{BUy 32,8) 5.40 6460 S5 40 6.60 9.6} S.40 6.60 5.40 6.60 9.62
1BU, 48,82 6.60 7.80 6. 60 7.80 _10.80 660 7.80 6.60 7.80 10.84
(BU,64,8) 7.20 8.40 7.20 9.00 12.0% 7.20 8.40 7.20 9.00 12.01
iByiyl) 4,21 3.614 4,80 4.82 4,22 4,82 -
1Be8By 1) 4.21 5.4l 420 5.40 8.u2 4 .82 S.42 4.22" 5.40 8.43
By l6y1) 4,80 6.01 4,80 6.00 9,02 4,82 6,014 4.80" 6.00 9.03 e
18,324 1) 6.00 7.20 6.00 “7.20 10.21 6.00 1.20 6.00 7.20 10,22
1B, u8e11} 1.20 8.40 1.20 8.40  llell  7.20 8,40  7.20  _8.40  11.40 S
{B,6le 1) 8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8.40 9.60 12.60
(DU gk} .21 3.61 L.80 4,82 4,22 4.82
(DU 8eli) 4,21 Sebl 4,20 5.40 B.42 4.82 5.42 4,22 5.40 B.43
(DU, 16s1) 5.40 6.60 5.40 6.60 9.61 5.40 6,60 5.40 6.60 962
DUy 324 4) 7.80 9.00 7.80 9.00 12.014 7.80 9.00 7.80 9.00 12.01
. iDUg¢kByl) . 10.20 131.40 10. 20 Plef1  J4.40 10,20 11.40 10.20 Pdeld  lhoWdy
1DUs 64 b) 12.01 13.20 12,01 13,80 16.80 12.00 13.20 12.01 13.80 16.80
Dplek) 4.21 3.61 4.81 4,82 4.22 4.82 .
{DyBoek) .21 Sl 4.20 5,40 842 h.B82 .42 4e22 5. 40 B8.43
Dy Y6y 5040 6.60 5. k0 660 9.60 5,40 6.60 5.40  6.60  _9.62
1D,32,4) 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80  9.00 12.01%
4D uBeb) 10.20 14.40 10..20 1.0 i4ob0 . 10.20  11.40  10.20 leltd  lhol) _ R
(D641} 12.60 6.01 12.60 13.80° 16.80 12.60 6.0} 12.60 13.80 16.80

INVERT SIGN OF INSTRUCTION

18Uy 1,8) Be21 4,20 S.40 4.82 4,22 540

.. iBU,8,8) L 2} 482  3.61 L h.81 _ 7.83 L h.82 4.82 4,22 h.82  T.83 .
18U, 16,8) Ya21 482 3. 61 4.80 7.83 4.82 4,82 Hhe22 4,82 7.83
(BUs32,8) bao21 4.82 3.61 4.80 7.83 .82 4,82 be22 4,82 7.83
{BU,48,8) 42} 4,82 3.61 4,81 7.83 4 .82 4.82 422 4.82 7.83%

....... 1BU,6U,8) be21l . 4.82 3.61 4.81  7.83 4.82 b.82 4.22 h.82 7.83
By dy i) Bo21 4,20 5640 4.82 : 4.22 940

_iBeBs 1} 4,21 541 4,20 5. 40 _B.u2 k.82 S5eb2 4a22 5.40 B.43
[ PREYRE hae2l Seltd .20 5,40 842 .82 5.42 ha22 9.40 B.43
{Bg32,1) Ye21 Sell 4,20 S.ul 8.42 4.82 5,42 .22 5.40 8.43 N
1B, 48, 1) 4,21 Sebt 4.20 5,40 Bol42 4.82 Sel42 Ya22 540 - 8.43

. ABabuy ety We2l  S.di  M.20  5.40  8.42 4.82 S5+ 42 4,22 540 8.u43
(DU b)) Wao21 3.6 4.80 Lh.82 4,22 .82

o ADU,8,4) .21 .82 3.61 4,88  7.83  h.82 4.82 k.22 he82 71.83
(DU, 16,41 4.21 4.82 3.061 4,80 7.483 . 4.82 4.82 .22 4,82 7.83
{DU,32,4) 4o21 4,82 3.61 4,81 7.83 4,82 4.82 4,22 4.82 7.83 o B
(DU4Bot) a2l 4.82 3.614 4.81 7.83 4 .82 4.82 he22 4,82 7.83

_ADU, bl 1) 4.2 4,82 3.61 4.81  7.83 .82 4,82 4,22 4.82 7.83 ~

(D Uk 4a21 4.20 5e 40 k.82 Ue22 5.40
1D,8e4) ho21 5.41 T 4,20 5.40 8,42 4.82 5.42 4,22 5.40 B.43
{D,1664) 4,21 Y 4,20 Settl Boh2 4,82 Seht2 .22 540 Bel3
(032,40 421 5.41 4.20 S.40 Bah2 4,82 5,42 4,22 5240 8.43
DBkl yo21 5.4 4,20 5.40 Bol2 4,82 5o 42 .22 5. 40 8.43
1Dy 64k} 4.2 13.80 .20 5.0 B.42  4.B2 13.80 4a22 5.40 8.43




VEL INSTRUCTION KE . FORWARDING ~ DIRECT ADDRESSING ~ OFFSET 0 . INSTRUCTION AT EULL WORD ADDRESS __

NO INDEXING ' INDEXING
EXTERNL EXTERNL 1-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) b2l 3.61 4.81 4,82 Y W22 4,82
{BU,8,8) he2l 4.82 3.61 L4.81 7.83 L4 .82 ho82 he22 4,82 7.83
{BUy 1608) o h4.21 S.ul 4,20 5,40 Bak2  4.82 . 5.42 k.22 S5.40 . B.u3 _
{BU, 32,8) 5.40 6. 60 5.40 6.60 9.61 5.40 6.60 9.40 6.60 9.62
{BU, 48,80 660 71.80 6. 60 780 10,80 6.60 7.80 6.60 7.80 ..10.81 B
§BU, 64,8} 7.20 B8o40 7.20 9.00 12.00 7.20 B.40 7.20 9.00 12.01
{Beolol) 4o21 N 3.61 4.81 4.82 422 4.82
(5 FY: TR 4a21 Selsd 4,20 Se40 Bal2 hao82 Selt2 hae22 5.40 8.43
(By 1601} Y4480 _6.00 4,80 6200 9,02 .82 6,01 4.80 __ 6.00 ..-9.03
(Be32, 19 ¢.00 . 1420 600 7.20 10.21 6,00 (.20 64,00 7.20 10.22
EBolBo ) 1.20 8. 40 7.20  B.40 Y%.mYy . 7.20  8.4D _ _ 7.20  B.40 __ 18.80 -
(Bebly i) 8. 40 9.60 8. 40 9.60 12.60 8.40 9.60 8.40 9.60 12.60
(DU bolt) ba.21 3.61 4.80 4.82 4e22 4,82
fDU, 8451} ho21% 5.41 4.20 95.40 Bou2 L4482 Seli2 b,22 Sel40 8.u3
(DU 16oM) . 540  6.60 5. 40 6.60 __9.061 2540 . 6.60 SeMO . . 6.60  9.62
1DUp 32414} 71.80 9.00 7.80 9.00 12.01} 7.80 9.00 71.80 9.00 12.01
§DU, L4BLY) 10.20 11,40 1020 1,44  dbedl) . 10.20 _i1.40  10.20 B B PR T I 7Y ¢
{DU, 6L, 4) 12.01 13.20 12,01 13.80 16.80 12.01 13.20 12.01 13.80 16.80
(0,4,4) ho2l 3.61 4.81 L.82 b.22 4.82
(DoBol) hao2il Sell 4420 S.40 Bel2 ha82 Sel2 o222 5.40 8.43
o ADg MO  5.40 6,60 5.40 660 9.61 S.40 6.60 S5.40  6.60  9.62
{Dy32,4) 7.80 9.00 7,80 9.00 12.01 T.80 9.00 71.80 9.00 12.014
__IDolBykd)  10.20 . 1l.4] 10,20 11.40 14,40 10.20 1.0 10.20 11.40 PRSI
(D64, 4) 12.60 6.0 12.60 13.80 16.80 12.60 6.01 12.60 15.80 16.80

INVERT SIGN OF INSTRUCTION

(BU, 1,8) h.22 4.20 5.40 4.82 4.22 5.40
. 4BU,8,8) ha21  h.B2  3.61 _ k.81 7.83 4.82 Ue82 4o22 4.82 . _T1.83 .
{BU,16,8) 421 4.82 3,61 4.80 7.83 4,82 4 .82 B.22 4.82 7.83
(BU,32,8) u.2 4.82 3.61 4.81 7.83 4.82 u.82 422 b.82 7.83 o
(BU,4B,8) 4,21 4.82 3.61 4.80 7.83 4.82 N.82 4,22 4.82 7.83
.. 8BUs6u,8) k21 W82  3.61 4.81 7.83 4,82 .82 4,22 4.82 . 7.83
(Bole ) 4.21 4.20 5.40 4.82 4.22 5.40
§8e801) 421 5.4 4.20 5.40 8,42 ) 5.42 b.22 5.40 . B.43
{By 16,1 4e21 5.4 4.20 5.40 8.42 b.82 5042 §.22 540 8.43
(Bg32,1) b.21 5.41 4.20 5.40  8.42 4,82 542 4,22 5440 B.u3 .
(ByuBy1) y.2i 5,41 4,20 5.40 8,42 4.82 5,42 4.22 5.40 8.43
4By 6L 1Y he2l L 9.b1 4,20 . 5.40 8.42 4.82 5.42 .22 5.40 8.u3
(DUt 41 4,21 3.6 4.80 4.82 4,22 .82
. ADUBel) _4e21 4e82 3.6l _kheB1 7.83 4.82 4.82 4,22 h.82. 7.83
(DU, 16, 4) 4.2) 4.82 3.61 4.81 7.83 4.82 4 .82 b.22 b.82 7.83
(DU432,4) y.21 4.82 3,61 4.81 7.83 .82 4,82 4,22 4,82 7.83 i
(DU, 4B, 1) b.21 4.82 3.61 u.81 7.83 §.82 4.82 4.22 W.82 7.83
DU b4 Y he2) 4.82 3.61 k.81 7.83 h.82 4.82 .22 4.82 71.83
(Do liy i) y.21 4.20 5.40 b.82 4.22 5.40
 4DyBeb) w21 5,44 4,20 5.40 Boli2 4482 5,42 4,22 5.40 B.43
TN b.21 5.4 4,20 5.40 B.u2 4.82 Hou2 4,22 5.40 843
{Dy32,.4) 4.21 5.41 4.20 5.40 LBeh2 .82 0 5042 Wa22  5.40 8B.43 :
{D,uBek) N.21 Y 4.20 5.40 8.42 .82 5,42 L.22 5.40 8.143
(Dyblol) He2l  13.80 4,20  5.40 842 482 13,80 4,22 5.40 Bol3
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OFFSET 0

_VFL INSTRUCTION _KF FORWARDING DIRECT ADDRESSING INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL i-B0OX INTERNL INTERNL EXTERNL EXTERNL I-80X INTERNL INTERNL
OPERAND _WB XQVR OPERAND OPERAND WB XOVR OPERAND _WB XOVR OPERAND OQPERAND B XQVR
 1BU. 183 4.22 3.61 4,22 4.82 4.22 4.82
{8Us8+8) b.21 haB82 3.61 4.22 7.23 L.82 4.82 4.22 he.82 7.83
4BUL1648) 4.2 4.82 3.61 4.80 7.83 482 4,82 4,22 4,82 7,83
(BU, 32,8} 4 .80 6.00 4,80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
. 4BUsuB.H) . 6.00 .20 6.00 1.20 10.21 6.00 {220 6,00 1.20 10,22
{BUs6U:8B) 71.20 8.40 7.20 8.40 IREYS 7.20 8.40 7.20 8.40 11.40
(Bylgl) k.21 . 3.61 4.22 bo82 4e22 bo82
(Be8,y 1) hao21 4.82 3.61 L4.81 7.83 4.82 4.82 ha22 4.82 7.83
By 1641} Y4021 Se k1l 4.20 5.40 8.42 k.82 5.42 be22 5.40 B.43
{Be32,1) 9.40 6.60 5. 40 6.60 9.61 5440 6460 5.40 6.60 9.62
_4BekBe 1) 6260 7.80 6.60 7.80Q 10.80 .60 7.80 6.60 7.80 10.81
{Beblio !} 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.01
o 1DUpltab) o u.2l 3.61 4,22 4.82 4,22 u.82
{DU.8e4) he22 4.82 3.61 4.80 7.83 4.82 4.82 4.22 4.82 7.83
ERDUFRIITY 4.80 - 6.00 4,80 6.00 9,02 k.82 6.01 4.80 6.00 9.03 &
{(DUy 32,4 .20 8. 40 7.20 8.40 okl 7.20 8.40 7.20 8.40 11.40
o ADUL 484 9.60 ..10.80 _9.60 10.80 13.80 960 10.80 9.60 10. 80 13.80 -
(DU bU 7 12.01 13.20 12.01 13.20 16,20 12.01 13.20 12.01 §13.20 16.20
o ADslbgh) §.21 3-61 4,22 4,82 4.22 4,82
{DeBeld ha21 Lh.82 3.61 4,80 7.83 4 .82 4.82 hao22 h.82 7.83
EDg 805l 4 .80 . _6.01 4.80 6.00 9.02 ho82 6,01 .80 6.00 9.03 R
iDy32,41 1.20 8.40 7.20 8.40 fleled 7.20 8.40 7.20 8.40 11.40
(D854} 9.60 10.80  9.60. 10.80 ___13.80 .. 9.60 _ 10.80 2.60 10.80 13.80
{Ds6L,4) 12.01 6.00 12.00 13.20 16.20 12.01 6.01 12.01 13.20 1620
INVERT SIGN OF INSTRUCTION
18U, 1,81 421 3.61 4.22 4.82 4.22 4.82
1 _B_U] ﬁla.) . 9221 U, 32 . ,is Q!, S 9.2_2.2,4.” - I! 2; ~ - u!ﬁ( SO ,li,gggm¥ - AJLgZ;{ = A,Ag_&ZA 7.83 —— - -
(BUy 16,8} b2l 4.82 3.61 4.81 7.83 .82 4.82 ha22 L.82 7.83
.. tBU,32,8) be2d 4,82 3.61 4.80 7.83 4.82 L.82 422 L.B82 7.83
(BU.48,8) 4,21 4.82 3.61 4.80 7.83 4.82 L.82 bo22 4.82 7.83
_{BU, 64, 8) 4,21 4,82  3.61  4.80  7.83 4.82  L,82  4.22 4.82 7.83 -
{8,101, 1) ba.21 3.61 4,22 4,82 ko222 L.82
1848, 4.21 4.82 S 3061 4.81 - 1.83 h.82 .82 4,22 _h.B2  T.83
(Bolbyl} be2l S.ui 4a 20 5.40 B.42 4.82 5.42 ho22 S« 40 8.43
_iB8,32,1) 421 Skl 4.20 5,40 8.42 4,82 S5.42 ha22 5.40 8.43
{BolBy 1) 4.21 S5.u41 4.20 5.40 8.42 L.82 5.42 422 5.40 8.u43
By bl 1 b.21 5.41 k.20 540 B.k2 4.82 5.42 4.22 . H5.40  B.W3
(DU 4,4 ho21 3.61 4.22 4.82 4.22 4.82
_.fDUsBeu) .21 4.82 ~3.61  4.81 7.83 4.82. L.82 4.22 She82 . 7.83
(DU 1oy L) hae2l 4,82 3.061 4.81 7.83 b.82 482 ba22 L.82 7.83
DU 32,4) oo ha2d 4.82 3.061 L.81 1.83 4.82 4o 82 4e22 4,82 7.83
(DU 48, b2l h.82 3. 61 4.80 7.83 4.82 L.82 h.22 4.82 7.83
{DUOb, k) bo2l L.82 .01 4.81 7.83 4.82 4.82 4,22  w.82  7T.83% .
(Dslivli) 421 3.61 4,22 L.82 422 L.82
(D84} be2l = h.82 L 3.61 0 L.81 T.83 4.82 L.82 4,22 k.82 7.83 ;
(De 6,41} ha2i 5.41 4420 5.40 8.42 b.82 Sel2 he22 Y.40 8.43
 ADy3Zeh) u.21 5,41 4.20 5.40 8.42 4,82 5.42 4,22 5.40 8.43
(DyliBoh) .21 Seltl 4.20 S.40 8.u42 4.82 Sel2 La.22 5.40 B.43
_4Ds64,4) b.21  13.20 o M.20 0 5.40 0 8.2 4,82 13,20 4.22  5H.40 _.Bal3



YEL INSTRUCTION KER. . . . FORWARDING = = DIRECT ADDRESSING OFFSET 0 INSTRUCTJON AT FULL WORL ADDRESS

NO INDEXING N INUEXING

 EXTERNL EXTERNL  I-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I-BOX  INTERNL INTERNL
__OPERAND WB XOVR QPERAND OPERAND WB XOVR  OPERAND WB XOVR OPERAND OPERAND WB XOVR

18U, 1,8) 4.21 3.61 4,22 4.82 bo22 4,82
(Bus8,8) ha2l he82 3.61 ha22 T.23 La.82 La.82 4,22 La.82 7.83

o ABUL16,8) . 4.2) 4,82 - DY X RS Y N .83 L heB2. h.82 b4a22 4.82 . _T1.83
(BU.32,8) 4.80 6.00 4.480 6.00 9.02 4.82 6.01 4.80 6.00 9.03

L ABUSuB.8) 02000 00 720 64000 7420 0 10.21 0 6.00 . T.20 . 6.00 . 7.20 . 10.22 .
{BUy 64, 8) 1.20 8.40 7.20 8.40 RS 7.20 8.40 7.20 8.40 IREXY
{Bylel) ba21} 3.01 he22 h.82 bo20 482
(By8, 1 Ba21 heoB82 3.61 L.81 7.83 k.82 4,82 hae22 4.82 7.83

o ABelae ) o Me20  B.kl 4e20 . 5.40 . Bel2 : WeBl2 . . D42 | 4,22 . 9.40 B.43
{By32,1) 5.40 6.60 5. 40 6.60 9.61 9440 6.60 S.40 6.60 9,062

o ABelByd) 0 6,60 7.80. 6,60 .80 . 10.80 6.60 . 7.80 . . _ 6.60 . . 7.80 __ 10.81 __

(Bybly 1 7.80 9.00 7.80 9.00 12.01 7.80 9.00 7.80 9.00 12.01
(DU U, u) baegl 3.61 Lhe22 482 4,22 4,82 e e -
(DUeBol) 4.21 L.B2 3.61 h.80 7.83 4.82 4.82 L,22 L4.82 T.83

,,,,,,,,‘QQl !Ql lQL —— !9;&0 S Q;QQ R H’&Q . . QQQQ B 9102 P 4.82 E bsQ] - ‘4;&0, - .QLQQ,,,, QJQJ - S —
(DU, 3244) 1.20 8.40 7.20 8.40 [RELS 7.20 8.40 7.20 Be k0 11.40

. ADUsuBo ) 0 9,60 . 10.80 . 9.60  10.80  13.80 9.600 . . 10.80 S .9.60 10.80 . 13.80
1DUgbU U} 12.014 13.20 12.01 13.20 16420 12.01 13.20 12.01 13.20 16.20
{Dy4,4) ho.24 3.061 4,22 4,082 4,22 4,82
{DeBol) ho2i L.82 3.61 4.80 7.83 h.B82 4.82 Lheo22 h.B2 7.83

o ADelbel) . 4.80 6,00  4.80 6,00 9,02 4,82  6.01  4.80  6.00  9.03
{De32y4) 7.20 8.40 7.20 8.40 IRRN'S 7.20 B.40 7.20 8440 11el0

o AD By 9.60  10.80_  92.60 . 10.80 = 13.80 = 9.60  10.80 = 9.60  10.80  13.80
(DsbY 1) 12.01 6.01 12.01 13.20 16.20 12.01 6.01 12.01) 13.20 16.20

INVERT SIGN OF INSTRUCTION

(BU, 1,8) .21 3.61 h.22 4.82 J,22 L.82
. ABU,B,.8) he2)  B.82 0 3.61 . 4.22. 1.23 Lo heB2 4,82 4,22 . 4.82 T1.83

{BUy 16,8) b.21 4.82 3.61 L.81 7.83 4.82 4.82 be22 4,82 7.83
{BU,32,8) be21 b.82 3. 61 4,81 1.83 4,82 L.82 4oe22 4,82 1.83
(BU, 48,81 he2i 4.82 3.061 4.81 7.83 L.82 4.82 heo22 4.82 7.83

. IBUs6U,8) = W21 4.82 3.61 4.80 _  T.83 . 4.82 | W.B2 . 4,22  4.B82 . T.83 _
(Byle 1) ha2l 3. 61 ho22 h.82 v he22 L.82

B8y 1) Me2)  4.82  3.610 _h.BY  7.83 4.82 o Me82 . 4,22  4.82  1.83
(Byiboel) h.21 S.41 hae20 5.40 8.42 L .82 S.42 hao22 S5« h0 8.43
{By32,1) ho2i S.ut be 20 95.40 B.lu2 4,82 S5.42 hao22 5. 40 Be43
{B,8, 1) ba2l Seld 4e 20 5.40 Bal2 4 .82 S.l42 422 5440 8.43

..... {Byblsl) : Yo2d . S.h1 . _4.20 _  5.40 B.42  heB2  H.42 . 4,22  5.40 . 8.43
{DUsbol) ha.21 3.61 ha22 4.82 he22 4.82

. ADUeBal) . he2l b.82 J.61  h.8) 7.83 Hl.82 . h.B2. . We22 . 4.82 T7.83. .
{DUy 16, 4) .21 y.82 3.61 4.80 7.483 4,82 4.82 ho22 ha82 - T.83
{1DU,32,4) be2l 4.82 3.61 L.81 71.83 4.82 4.82 4422 bLeB82 7.83
{DUJLB, 4,21 h.82 3. 64 4.80 7.83 4482 4.82 4,22 L4.82 7.83
(DUyOlU, ) o ke2) _heB2 3.6 u.B81  7.83  4.82 o MeB2 4,22 4.82  _T.83
(Doliet) 4.2} 3.61 Lh,22 §.82 he22 L.82
{0,804) ho2y _u.82 o 3e6)  h.81 0 7.83 .82  4.82 Wo22 . h.82 1.83
HOPRY YT} ho21 5.4 e 20 5.40 8.42 4.82 Helt2 4,22 5.40 B8.43
(0g3244) N2l Bl 4.20 5.40 B.u2 4. 82 5.42 4,22 5.40 8.43%
(D, h8el) W2l el hed0 540 Bou2 L.82 Hak2 y.22 5.40 B8.43
{DybL, ) b2l 13.20 4420 5.40 8.42 be82 13,20 b4e22 Y. 40 B.l3
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VFL INSTRUCTION KFfE - - ... FORWARDING DIRECT ADDRESSING OFFSET 0. INSTRUCTION AT FULL WORD ADDRESS . .

NO INDEXING o INDEXING

EXTERNL EXTERNL  I-BOX  INTERNL INTERNL  EXTERNL EXTERNL  I-BOX  INTERNL INTERNL
OPERAND wWB XQVR OPERAND OPERAND = wWB XQVR_ = OPERAND _WB_XOVR _OPERAND OPERAND _WB XOVR -

(BU,1,8) 4,21 3. 61 4e22 482 4a22 La82

(BUyB+8) 4a2l T y.82 3.61 h,22 1.23 .82 ho22 L .82 7.83

i
) . L
{BUs32:8) 4.80 6.00 L.80 6.00 9.02 4,82 6 4.80 6.00 9.03
. ABU,uB,8) 6,00 7020 . 6,00 7.20  10.2} . 6.00 . 7.20  6.00 71,20 1021
8.40

{BU,64,8) 1.20 8. 40 71.20 8.40 11,40 1.20 «d 1.20 8.40 1140
{Byls1) 4e21 3.61 bo22 482 4.22 4.82
(ByBs 1) hae2l L4.B2 3.61 4,80 7.83 k.82 4.82 k.22 4.82 7.83
o ABe 168 Me21 0 S.40  4.20  5.40 8o 42 Lo heB2 0 B5.42  be22 5,40 . B.u3
{By32e1) S.40 6.60 9. 40 6.60 .61 5.40 6.60 5.40 6.60 9.62
_ ABalBy1) . 6.60 780 6,60 7.80  10.80 .. 6060 1.80 6.60  _ 7.80 __10.81 _

(Bobly 1) 7.80 9.00 7. 80 9.00 12.0¢ 7.80 9.00 7.80 9.00 12.01
{DUs Uyl ) 4,21 3.061 4.22 4,82 bo22 4,82

(DUB+4) La21l h.82 3.61 4.80 7.83 .82 Lh.82 h.22 Lh.82 7.83
DU, d6eb) .

6.00 . 4.80  6.00 . 9.02 . 4.82 0.01 4.80 . _6.00 . 9.03

Sell 4.20 5.40 842 .82 5.42 ha22 S5.40 8.43
13020 Me20 . 95.40 B.42

(D 80k}
{0yl )

4.80 R
(DUy 32,4 1.20 8.40 7,20 8.u40 Pladd 7.20 8.40 7.20 8.40 11.40
ADULuByb) . 9.60 10.80  9.60  10.80  13.80 . 9.60 10.80  9.60  10.80 13.80 _
{BUs bl u) 12.01 13.20 12.0t 13.20 16.20 12.01 13.20 12.01 13.20 16.20
(Dylgl) b.21 3.61 b.22 4.82 be22 4.82
{Ds844) ba2l 4.82 3.61 4.81 7.83 4.82 4.82 ha22 La.82 7.83
iDs bel) 4,80 6.00 k.80 6.00 9.02  4.82 L6.00 . 4.80 . 6,00 _9.03 . -
{06 32,540 7.20 8.u40 71.20 8.40 11.41 T.20 8.40 7.20 8.40 11.40
ADeu8Be4) . 9.60  10.80 9,60  10.80  13.80 .60 _10.80 _  9.60 _ 10.80 _13.80 I
(Dbl 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 he21i 3.61 b.22 4 .82 4,22 4.82
_ABU.848) e Be21 0 B.B2 0 3.60 hl,22  1.23 L. k.82 heB2 . M.22 4,82  7.83 S
(BUe 16,810 ho21 4.82 3.610 4.80 7.83 h.82 L.82 4e22 4.82 7.83
{BU32,8) 4,21 4,82 3.061 4.80 7.83 4.82 4.82 4,22 4,82 1.83
1BU, 48,8} b.21} L.82 3.61 4.81 7.83 4.82 4,82 4.22 4.82 7.83
.. $BU,64.8) W.21  hl.82 . 3.60  4.81 . 1.83 o heB2 0 4.82 0 4,22 0 4,82  T.8%
(Bolo 1) ha24 3.61 4.22 4 .82 422 4.82
. B8y ld . he2l  4.82  3.61 .81 7.83 . h.B2 b.82 4,22 @ 4.82  1.83% ~
(Belby 1) ha21 S.i 1 4420 5.40 B.42 .82 S.42 ho22 5.40 B.43
§Bp 32,11 bo21 SIS | 4.20 5.40 8,42 4.82 S.42 ha22 5.40 8.43
(ByuByli ya2i 9. b 4,20 5.40 B.42 482 5.42 4,22 S5.40 8.43
ABg bl 1) W21 0 5.1 k.20  5.40 _ B.lW2 . Me82 S.lz 4,22 5,40 8.3
DU L, 1) hao2i 3. 61 4.22 4 .82 4.22 4.82
. ADU.Bgl) o he2d 4.82 __3.61  u4.81  71.83 S 4.82 4.82 kW22 4,82  7.83 R _
(DU 16,4) b.21 4.82 3.64 4,80 7.83 4482 L.82 W22 4.82 7.83
(DU,32,41 _ 4,21 W82 3.614 4.81 7.83 k.82 b.82 4.22 be82 7.83
(DU B4 bao21 4.82 3.61 4.81 7.83 4 .82 482 422 4.82 7.83
. ADU, bl y.21 4.82 3.61 u.81  7.83 @ u.82  u4.82  M.22  4.82  1.83%
{04k l4) ya.21 3.0 h,22 4.82 ho22 4.82
,,,,, O, 8,42 b.21 L.B2 3.61 4.81 T7.83 b.82  4.82 . M.22  h.82 _1.83 - -
$0, 1e,hd 4.24 Bell 4. 20 S.40 8.42 4,82 S.u42 422 S5.40 8.43
(Dy3204) B.21 Selt ] 4,20 5.40 Bal42 4,82 S5.u42 4,22 5.40 8.43 —
ho2i
h.24

4,82  13.20 Y22 540 8.43




YFL INSTRUCTION # . FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL [-BOX INTERNL  INTERNL EXTERNL EXTERNL I-BOX INTERNL  INTERNL |
. OPERAND  WB XOVR QPERAND. QPERAND wWB XOVR OPERAND WB XOVK OPERAND OQPERAND WB XOVR

ABUs 1,8) 10.80 10. 80 12.01 _ 10.80 e 10.80  H2.0Q01 PF
(BU,8,8) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.01 15,00 PF
(BUy1648) 10.80 12.01 10.80 . 12,01 15,00 210,80 . 12.01 10.80 12.01 19.0Q0
{BU,32,8) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.00 15.00
(BU, 48,80 10.80 12,01 _40.80 . 12,01 1%.01 10.80 12.01 10.80 12.01 . 15.00
(BU«OULBY 11.40 12.60 11.40 12.60 15.61 Haul 12.60 1i.40 12.60 15.61

_ By 1s)) 11.40 11,40 12,60 fleh] e 1 Lo B0 12.60 PF
(BeBy ) 11,40 12.60 11.40 12.60 15.61 {1.40 12.60 i1.u0 12.60 i5.61
(By1641) 11.40 12,60 11.40 . 12,60 15.01 11.40 . 12.60 11.40 . 12.60 159.61
(8,32,1) .40 12.60 1i.40 12.60 15.61 Hlau0 12.60 f1.40 12.60 15.61
(Boh8, 1) 11.40 12.60 11.40  12.60 i5.61 Ill.ul 12.60 11,40 12.60 15.61
(BablUy 1) 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12.00 13.20 16.20

INVERT SIGN OF INSTRUCTION
iBU, 1,8) 10.80 10.80 12.01 10.80 10.80 12.01 PF
(BU«B+8) - 10.80 12.01 10..80 12.01 . 15.00 10.80 - 12.01 10.80 12.01 . 15.00 PF
{BU,16,8) 10.80 12.01 10.80 12.01 15.00 10.80 12.01 10.80 12.01 15.00

ABU«32.8) . 10.80  12.01 10.80 12.01 1500  10.80 42,01  10.80 . 12.01  _15%.00 .

{BUsuB,8) 10.80 12.01 10.80 12.014 15.00 10.80 12.01 10.80 12.01 15.01
{BUL 64481 11.40 12.60 1. 40 12.60 19.0] Tletel  12.60 H1.40 12.60 15.61
(Byl,s1) ti.ul [ PRTY 12.60 t1.40 Hi1.40 12.60 PF
(Bs8,1) IRPLY 12.60 11.40 12.60 15.61 11,40 12460 11.40 12.60 15.61
{Belbol) 11.40 12.60 1. 40 i12.60 15.61 11.40 12.60 i1.40 12.60 15.61

o ABe32,8y 11.u0 12.060 11.40 1260 15.61 11.40 12.60 11,40 12.6Q  15.6%1 -
{B.u8, 1) 1i.40 12.60 11,40 12.60 15.61 IR 3 12.60 11.40 12.60 15.61
(Bybu, 1) 12.00 13.20 12.01 13.20 16420 12.01 13,20 12.01 13.20 . 16,20

153



154

VFL INSTRUCTION /

FORWARDING

_DIRECY ADDRESSING  OQFFSET 0 INSTRUCTION AT FULL WORD ADDRESS .

NO INDEXING

INDEXING

EXTERNL EXTERNL

I-B0OX

INTERNL INTERNL EXTERNL

EXTERNL I-80X INTERNL  INTERNL

OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR o
{BUy 148} a2he a2he 224w @24 adln w24 PF
{BU,8,8) #24a LI #2hu w24 37.81 P27 224 ¢ @24 w w24 u 37.81 PF
{BU, 16,81 22021 a2 22.21 #2248 3541 22021 LP1'L ] 22.21 LAy 35,41
{BU,32,8) 24461 e24n 24,61 w24 36401 2h .61 #24e 24,61 «24% 36.01
(BU,48,8) 27462 25.21 27.62 #2248 35.41 27.62 25.21 27462 ¥2he 35.41 .
{BUes 6L B) 28.81 26441 28.81 #2244 33.61 28.81 26ek1 28.81 w2y 33.61
(1 PR PRI 224se .- #24a #2240 s24n 240 #Qyw PE_
(BeBy 1) 35.41 224 @ 35.41 #2hyw 39.61 395.41 a2us 35.4 0 w24 39.61
{Be16010) 36.61 LYLE ] 36.61 w248 36,01 36.61  w2us _ 36,62  w24w  36.0Y
1Be3201) 39.62 24.01 39.62 a4 36.61 39.62 24,01 39.61 a2ys 36.61
{BoliBol) 42.01 27.01 42.01 #2h 36,01 42,01 27.01 42,01 22h4a 36.01
(BebU,yt) 43.22 28.21 43,22 #24u 3h.21 33,22 28.21 43,22 w24 w 34.21
INVERT SIGN OF INSTRUCTION
{BUe |,8) #2h 2240 @24 2l a4 % w2l u PF
{BU,8,8) w240 w2y #24s e 24s 37.481 _w2hs #2he #2us w24  37.81 PF
{BU, 16,8} 22.21 #2240 22.21 &2 35.u1 22.21 #2ha 22.21 224w 395.41
(BU,32,8) 24.61 B2y 24,61 #2Un 36,01 24,061 LP1L 2u.061 w24 36.01 R
[BUs4B.8) 27.62 25.21 27.62 224n 35.41 27.62 25421 27.62 #2248 35.u1
{BU, 64, 8) 28.81 26.414 28.81 #24 33.061 28.81 _26.41  28.81 w24 e 33.6%
(Bylyl) a2lu T oa2hw #2Us w24 224 2240 PF
iB,8,1) 35.u1 a2y 35. 41 #24e  39.62 35.u48  #24w 35.41 #2240  39.62
(Byl6s 1) 36.061 edya 36.62 ¢2hu 36,01 36.61 22hu 36.62 w2hu 36.01
(By32,1) 39.614 24,01 39.62 whe 36.61 39.62 24,014 39.618 w24 36.61 e
iBouB,t) 82,01 27.01% 42.0¢ 824 360014 42.01 27.01 42.01 w2l 36.01
EBoblgl) _h3.20 28.2% b3.21 #2244 3u.21 43,22 28028 43,22 @ e2he 0 3u.21




VFL INSTRUCTION w+ 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
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND  WB XOVR QPERAND GPERAND WB XQVR
e ABUT08) 13,80 oo 13080 15.0% _i3.80 . 43.80  1h.00 ;
{BU.8,8) 13.80 15.01 13.80 15.00 22.21 13.80 15.00 13.80 15.00
{BU, 16,8) 18.01 15,01 18.01 15.01 22.72 18.01 15.01 18.00 15.01
18U, 32,8} 18.01 15.01 18.01 15.01 24.00 18.01 15.00 18.01 15.01
(BU,u8,8) 18.61 22.21 18.61 15.61 25.80 18.61 22.21 8.0 15,61
(BU, 64, 8) 19.81 23.41 19.81 16.80 27.00 19.81 23,41 19.81 16.80
SN 4 : PI ' B RS L LS S 1hali) 1560 . k0 1W.bO  db.61 .
{BeBs 1) 18.01 15.60 18.01 15.61 22.u7 18.01 15.61 18.01 15.61
{By16,1) 18.00 15.61 18.01 15.61 #0 1 18.01 15.61 18.01 15.61
(B, 32,1 18.00 21.61 18.01 15.61 #0lu 18.01 21.61 18.01 15.61
(BelB, 1) 1g.61 22.21 18.61 16.20 “«0le 18.061 22421 18.61 16.20
{(Beblyl) 19.81 23.u1 19.81 17.40 “0 e 19.81 23.41 19.81 17.40
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 1 o 13.80 0 15.00 #0 1 13.80 w0+ 13.80 15.01 #01s PF
{BUy 16481 18,01 #0 1w 18.01 15.01 201 18.01 w0 1w 18.01 15.01 #0 1
tBU,32,8)  18.01 401 18.01 15.00 24,00 18,01 _ #0l¢ 18,01 _15.00 _ 24.00 _
(BU, 4B, BI 18,61 204w 18,61 15,61 25.80 18.61 #Q e 18.61 15.61 25.80
(BU, 64,8} 19.81 #01= 19.81 16.80 27.00 19.81 01 19.81 16.80 21.00 .
Byis 1) 1440 14,40 15.61 14,40 fuanl 15.61 PF
(8,8, 1) 18.01 «01n 18.00 19,61 «Qle 18.00 w01 18.01 15,061 #Qle
(B,16,1) 18.00 e 18.01 15.61 #0 1w 18.01 w0 la 18.01 15.61 20 |#
o ABe32410  18.01  ®0ls 18.01 15.61  =01e _ 18.0) #0l= 18,00 _ Ib.6)  =0li% S
(ByuB, 1) 18.61 #01n 18.61 16.20 I 18.61 «0= 18.61 16.20 a0 1=
(Bybly 1) 19.81 #01= 19.81 17.40 #Qle 19.81 #Q1le 19.81 17,40 «0 1«
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VFL INSTRUCTION LCV FORWARDING DIRECT ADDRESSING _QFFSEY 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 QOPERAND WB XQVR e
{BU,148) 6.00 6.00 7.20 6.00 6.00 7,20 R
(BUy8,8) Tlobd 12.60 lioug Y Thoil 1) 12.60 11.40 11.40 14,40
(BUs16,8) 17,41 18.61 17.40 16,20 19.21 17.40 18.61 17.40 16,20 19.21 L I
{8U,32,8) 28.21 29.4) 28.21 25.81 28.81 28.21 29.u1 28.21 25.81 28.81
o ABU,UB,B) 39.01 40.22 39.01 35.u41 38.41 39.02 40422 39.01 35.41 3g.4) . -
{BUy6U, B 50.42 51.62 50642 u5.01 She56 50.42 51462 50,42 45.01 54.56
1Bylel) 4,21 4,20 . 5.40 4.82 4,22 5.40 .
iBs8,1) tlaud 12.60 11.40 b4 14.40 11.40 12.60 11.40 11.40 14,40
By 16,1} 16.80 18.01 16.80 16.20 19,21 16.80 18.01 16.80 16.20 19.21 . i
By 32,10 28,21 29.41 28.21 25.81 28.81 28.21 29.41 28.21 25.81 28.81
B8y 1) 39.02 40.22 39.01 35.41 38.41 39.02 40.22 ~ 39.01 35.41 38.41 o - —
(Bobliol) 50.42 51.62 50.42 45.01 Su.49 50.42 51.62 50.42 45.02 Sk o9
{DUglgl) 23.u1 23.41 23.41 23.u}) 23.41) 23,41 ~
(DUyBak) 24,61 25.81 24,61 23.u1 2641 26.61 25.81 24,60 23.41 26 41
1DUg 6o 4) 26.1] 21.61 26441 23.41 26,41 26,41 21.61% 26,41 23.40  26.41
{DUv 32,4} 30.01 31.21 30.01 23.u1 26.41 30.01 3.2 30.01 23,41 26.41
DUy 4854) 33.01 34028  33.01  23.u41 _uQ0}e 33.01 34.21 33.01 23,41 @ #Qie -
(DUs bl 36.62 37.81 36462 23.u1 201= 36461 37.8) 36.62 2341 #01s
{0s4,4) 22,21 2224 23.41 22021 22.21 23.41
(DeByu) 23.41 24.61 23.41 23.41 26.41 23441 24,61 23.41 23.41 26.u41
. ADy1b6eU) 25.21  26.4l 25.21 23.41 26,41 20021 26.41 20421 23,41  26.4) -
(De32,4) 28.21 29.41 28.21 23.41 26441 28.21 2941 28.21 23.41 26.41
e ADy B} 31.81 33.01 31.81  23.41  #Qls 31.81 . 33,01 31.81  23.41  =0je
(D6l 35,42 36.62 35.41 23.u1 20} 35.42 36461 35.414 2341 20 1%
INVERT SIGN OF INSTRUCTION
18U, 1,8) 6.00 6.00 7.20 6.00 6.00 7.20
{BU,8,88  tl.ul 12.60  tl.bd  diebi  lh.ui 11.41 12.60  11.40 11.40 14 .40
(BUy 16483 17.40 18.61 17.40 16.20 19.21 17.40 18.61 17.40 16.20 19.21
18U,32,83 28.21 29.41 28.21 25.81 28.81 28.21 29.41 28.21 25.81 28.81 e e
{BU,4B,8) 39.02 40.22 39.01 35.41 38,41 39.02 40.22 39.01 35.41 38.41
1BU, 64,8) 50.42  51.62  950.42 45,02 = 54.56 50.42 51.62 9042 - 45.01  _54.9%6 .
IBylyi? 4,21 4.20 5.40 b.82 422 5o 40
{BeBp ) 1l.41 12.60 11.40  14.40  1u.40 Aleu0  12.60  14.40 11.40 Ihe b0
: H:PXITRE 16.80 18.00 16.80 16.20 19.21 16.80 18.01 16.80 16420 19.214
— 4B,32,1)  28.21  29.44  2B.21  25.8% 28.81 =~ 28,21 29.41 28.,2) 25.81 28.8%¢ .
{BeliByi) 39.02 40.22 39.01 35.41 38.41 39.02 40,22 39.01 35.41 38,41
{Bybluyl) _.50.42 51.62 50.42 45.01 Su.49 . 50.42 9 1.62 50.42 . 45.00 _ S4.4% .
(DU, byk) 23.414 23.41 23.ul 23.41 23.u1 23441
(DU, 8,41 2u.061 25.81 .61 . 23.81 . 26.4% 26,60 . 25.81 24,60 23,41 26.41. ..
{DU, 16,41 - 26441 27.6% 26,41 23.u1 26441 264k} 27461 26.k 23,41 26041
iDU,32,4) 30.01 31.21 30.01 23.u1 264410 30.01 31,21 30.01 23,41 26.41 -
{DU. 4B, k) 33.01 3y.21 33.014 23,41 20]e 33.01 3.2 33.01 23,41 a0 i=
§DUo blgh) 36,61 37.81 36.61 23,41 #01e  36.61 37.8i 36.62 23.41 LORES e
0,k yu? 22.21 22.2i 23.41 22.21 22.21 23.41
. ADyBeu) 23,41 2u,60  23.u)  23.u4d 26s41 234 2u.b61 23.41 23.41 26.41 _ S
(Delbel) 25.21 26.41 25.21 23.41 26.41 25.2} 26.11 25.21% 23.41 2641
€Dy32,4) 28.21 29.41 28.21 23.41 26441 28,21 29.41 28.21 23.41 26.41
{DyuBok) 31.81 33.01% 31.81 2341 #0le 31.814 33.04 31.8) 23. 41 #0 1%
4D, 6l U} 35.41 36,61 35.41 23,41 #0i= 35.41 36.61 35,41 23.41 201w e



_VEL INSTRUCTION LYRCY _  FORWARDING _ DIRECT ADDRESSING .~ OffSEI 0  INSTRUCIION AT FULL WORD. ADDRESS . ...

NO INDEXING INDEXING
EXTERNL EXTERNL 1-80X INTERNL INTERNL EXTERNL EXTERNL [-BOX INTERNL  INTERNL
_OPERAND _WB XQVR _QPERAND _OQPERAND _WB XQVR __ OQPERAND = WB XOVR __OQPERAND _QPERAND . wB XOVR . e
(BUy1,8) 7.84 1.22 9.62 8.03 122 .92
(BU+8,8) Tl 12.60 11.40 13.81 16.81 ol 12.61 11.40 13.80 16.80
o ABU, 1608 16.20 7.4 1 16,20 8.6 21,60 1620 . 17.41 . 16.20 . 1d.61_ . 21.60
(BU.32,8) 25.81 27.01 25.81 28.21 31.21 25.81 27.01 25.81 28.21 31.21
o 4BU,UuB,8)  39.61 . u0.81 39.62 42,01 45.01 . 39.62. 40.81 . .. 39.62. . 42.01 . u45.01 _
{BUsbLsB) 51.02 52.22 51.02 53.42 56442 51.02 52.22 51.02 53.42 56.42
{Bp1,1) 7.43 be 62 9.32 .74 6.73 9262
(Be8By 1) Plab1 12.60 11.40 13.81 16.81 Tlelt} 12.61 11.40 13.80 16.80
e ABe 100 1) 16620 17041 16220 18460 . . 21.60 1620 . 17«41 . 16.20 = _18.61 .. 21.60 . e
(Be32, 1) 25.81 27.01 25.81 28.21 31.21 25.81 27.01 25.81 28.21 31.21
o ABol8y1) 39.601 . 40,81  39.62  42.01 = 45.01 _ 39.62 40.81 .. 39.62 . 42.01 . 4%.01. .. . . .
[:TXLTRE 51.02 52.22 51.02 53.42 96.42 51.02 52.22 51.02 53.u2 56.42
(DUl b) 30.61 30. 61 33.01 30.61 30.61 33.01
{DUe8sl) 30.61 3i1.82 30.61 33.01 36.01 30.61 31.81 30.61 33.01 36.01
o {DUe 16a k). 30.01 . 31.82  30.61 33.01 . 36.01 o..30.01 31.81 230.610 . 33.01. .. 36.01
(DU, 32,4) 30.61 31.82 30.61 33.014 36.01 30.61 31.81 30.61 33.01 36.01
. dDUs4Bel) 30.61 . 31.82 . _30.61. 33.01 36.01 . 30.61 . 31.81 30.61 .. 33.01 . .36.01_
(DU, 6l 4} 35.u1 36.61 35.41 3r.81 L0.81 35.u42 36.61 35.u41 37.81 40.81
(DalasYy) . 30.61 3061 33.01 30.61 30.61 35.01 -
{DeBol) 30.61 31.81 30.61 33.01 36.01 30.61 31.82 30.61 33.01 36.01
oA Do VO Y)Y . 30.61 31.82 . 30.61 . 33.01  36.01 . _ 30.61 31.81 230.61 0 33.01_ . 36.01
10,3244) 30.61 31.82 30.61 33.01 36.01 30.61 31.81 30.61 35.01 36.01
. 4Dau8sY) 30.60 . _31.82 30.61 . 33.01 36.01 . 30.61 Jl.82 . 30.61 . 33.01. 36.01
{Dy6U,U) 35.4 36.61 35. 41 37.81 40.8¢ | 35.41 36.61 35.41 37.81 40.81

INVERT SIGN OF INSTRUCTION

{BU, 1,8) 7.84 7.22 9.62 8.03 7.22 9.92
L ABUsBs8Y . 11,41 12,60 11.40 13.81 16.81 1141 12,61 11.80 . 15.80. . _16.80
{BU, 16,8) 16.20 17.41 16.20 18.61 21.60 16.20 17.41 16.20 18.61 21.60
(BU,32,8) 2581 27.01 25,81 28,21  31.2% 25,81 27,04 29,831 28,2V @ 3le2d
(BU.4B,8) 39.61 40.81 39.62 42.01 45.01 39.62 40.81 39.62 42.01 45.01
_{BU.64,8) 51.02 52022 51,02 . 53.42. . 56.42 51.02 . 52.22 51,02 53.u2 56442
1Bydo 1) T.43 6462 9.32 7.75 6.13 9.62
_1Be8s1) 11k 12.60 11.40 13.81 16814 NIy 12.61 11.41 _ 13.80 16.80
tBelbs ) 16.20 17,41 16.20 18.61 21.60 16.20 17.41 16.20 18.61 21.60
L UBe3241) ___25.81 _27.01 25.81 28.21 31.21 25.81 27.01 25.81__ 28.21 _ _31.21 o
(BouBy 1) 39,62 40.81 39.62 42.01 45.01 59.61 40.81 39.62 42.01 45.01
_(Beblyl) 51,02 52.22 51.02 53.42 56.42 51.02 52.22 51.02 53,42 56.42
(DU beti) 30.61 3061 33,01 30.61 30.61 33.01
__1DUs By 4) 30.061 31.81 30.61 33.01 36.01 30.61 31.81 30.61 33.01 36.01
(DU, 16, 4) 30.61 31.82 30.61 33.01 36.01 50461 31.81 50.61 33,01 56.01
 (DU¢32,4) __30.61  31.82 30.61 33,00 36.01 30,61 31.8) 30,61 33,01 36.00
(DU, LB ut 30.61 31.82 30. 61 33,01 36.01 30,61 31.82 30.61 33.01 36.01
 ADUg 6Ny 4 35.42 36.61 35,41 37.81 40.81 35,42 36461 35,4 37.81 40.81
(Doliyt) 30.61 30,61 33.01 30.61 30.61 33.01
(DY 8e) 30.61 31.81 30,61 33.001  36.01 30,61 31.82 30.61 33.01 36,01
(Dyibyl) 30.61 31.82 30. 61 33.01 36,01 30.61 31.81 30.61 33,01 36,01
___(Ds32,4)  30.61  31.82  30.61  33.00 36,04 30.61 __ 31.81 _ 30.61  33.01 _ 36.0] R
(Delitiol) 30.61 31.82 30.61 33,01 36.01 30.61 31.81 30.61 33,01 36.01
1D, 64 a4) 35,41 36.61 35,41 37.81 40.81 35.41 36.61 35.41 30,81 40.81
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VFL INSTRUCTION CV

£ ORH.A_&D_LL\IS___Q_IBE.C,L,AQQ&E_SSLNQ__QELSEL._QAW _INSTRUCTIQN AT FULi WOR( ABDRESS

NQO INDEXING INDEXING
ACCUM. EXTERNL 1-B0OX INTERNL INTERNL ACCUM. EXTERNL I-80X INTERNL  INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR
(BU, 1,8) 6.00 e 6.00
{BU,8,8) 6.00 6.00
(BUy 164+8) 6.00 B 6.00 _
iBU,32,8) 6.00 6.00
(8U»,48,8) 6.00 . R 6.00 N
(BU, 64,8} 6.00 6.00
181y 1) 6.00 — 6.00
(BeBol) 6.00 6.00 THE CV INSTRUCTION
LTRETRE 6.00 - 6.00 The result of a decimal to binary CV e
:g’zg' :: g'gg z‘gg operation is placed in the accumulator at
AB' b,.’ ) 6200 6.00 an offset of 68. For subsequent execution e
¥ 2 - - s

(DU, 4,41 29, 1k ) B 22, 14 of identical CV instructions the operand
(DUp Bk} 22,14 2201k appears to be a very large number. The
DU, 16,0 22,14 B 220 CV operation times are strongly data e
DU, 32,4} 22. 14 22. 14 dependent, and the above fact explains

e ADUo 485 40 22¢ 1k — BF S [ E— the rather long (22.14 us) time. e

- {DUys bl U} 22. 14 2214
{Dolaogli} 22,1 . o 2214
:g:? Z.:,:, gg: ::: - ﬁg; : : Under normal conditions decimal ] B
(Dy3244) 22,14 22.14 to binary convert operations are expected
(DoliBol) 22. 44 _ N 2234 to be faster than binary to decimal op- B
{Doblglid 22. 14 22. 14 erations.
INVERT SIGN OF INSTRUCTION

{BU, 448} 6,00 6.00
{BU,B8,8) 6.00 ~ ~ . - 6.00 - -
{BU, 16,8) 6.00 6.00
iBU,32,8) 6.00 N 6.00
iBU,LB,8B} 6.00 6400
{BU, 64,8) _6.00 - ~ — _6.00 e S
Belo h) 6.00 6.00
(Bs8s13 6.00 . . 6.00__ e e
(Belb, 1) 6.00 6.00
(Bg32.1) 600 6.00
(BolB,1) 6.00 6,00

. ABabUeY) 6,00 600 e o
(DUl 4} 22414 22.14
DU 8el) 226388 2214 _ I I e
{DUs 16o14) 22. 14 22,14
{0Ug 32,41 22414 2214 .
{DULB, U} 2214 22. 00
{DUs bl ) 2214 I : 22.1u . o e o S _
{Dylol) 2214 22,14
{D:894) 22.44% _ e 2204 S I o
{Dstb,l} 22444 22. 14
1Dy32,4) 22,14 22.14 o
IDeuBol) 22.14 22414

o ADebh,ab) 22,1k . - — 2214 _ “ o e
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_ VFL INSTRUCTION DCV FORWARDING DIRECY ADDRESSING OFESET . O INSTRUCTION AT fULL WORD ADDRESS
NO INDEXING INDEXING
ACCUM. EXTERNL 1-80X INTERNL INTERNL ACCUM. EXTERNL I-BOX INTERNL INTERNL
OPERAND ~ WB XQVR __OPERAND ~ OPERAND WB XOVR OPERAND  WB XOVR OQPERAND OPERAND WB XOVR
_{BU, 1,8) L 6.00 — - o 6a00. S S - . s
(BU,8,8) 6.00 6400
_{BU.16,.8) 600 600
(BU,32,8) 6.00 6.00
(BUL48,8) 6,00 6.00
(BU,6u4,8) 6.00 6.00
—_— (Bplyeld) 600 0000 - N .
(By8By 1) 6.00 6.00
ABal64 1) 0.00 6.00 . _
(Be32.1) 6.00 6.00
{BeliBy 1) £.00 6.00
{Bobl, 1) 6.00 6.00
(DU hpl) 5.40 - S 1Y 1 ¢ S - -
‘DU'B.“’ 5-“0 5-‘00
. 4DUL 16.4) 5.40 940 _
{DU432,4) 5. 40 Heh0
ADUL 4B Y) 940 D240
(DU, 6L, ) 95«40 540
. IDyl,l) 540 — 50 e — S
(DeByli) 5. 40 5.40
ADelbal) 90.40 S. 40 .
§0,32,4) S.40 S« 40
{DeliBoly) L Sa 10 240 ,
{DyblH, ) 9«40 9440
INVERT SIGN OF INSTRUCTION
{BUy 1,8) 6.00 6.00
.. 1BU+8,+8) 6.00 6.00
(BUs 16,8) 6.00 6.00
. 4BU.32,8) _£.00 . - S 6200 . I
(BU,u48,8) 6. 00 6.00
{BU,bU,8) 6.00 _ 6.00 -
(Bolo ) 6.00 6.00
. ABa8y ) 6.00 I 6,00
(Belbo i) 6.00 6.00
(Byp32,1) - 6.00 — B . 600 B
(BoeliBo ) 6.00 6.00
1Bs6Uy i) _6.00 6.00 .
(DU 4, 1) 5.40 Hel0
. iDUeByl) 9.40 hedoO
(DU, 1640) 5.40 5.40
{DU,32,4) 5.40 o 95.40 ~ _ —
{DU,u8,4) 5.40 5.40
_ADU,6U44) 9.40 9.40
(Dl li) 5.40 5.40
. ADyBeu) 940 o 5.40
(Dy 16414} 5440 5eu40
{(Dy32,4) 5«40 ~ . 5.40 - B
(D hBel) 5«40 5«40
4D, 06U,4) 5.40 5.40 _
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VEL INSTRUCTION COO011} PR e FORWARDING  DIREC{ ADDRESSING ~ QFFSET O  INSTRUCYION 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 OPERAND OPERAND wB XOVR
1BUgB,y 1) 8.40 9.60 8. 40 9.60 12.60 8.40 9.60 8.40 9.60 12.60 _
1BU842) 6.00 7.20 6.00 -T.20 10.21 6.00 7.20 6.00 7.20 10,22
iBUsBe3) 5.u40 6. 60 5040 6,60 9.61 5.40 6060 5.40 6.60 .62 .
{BUs8Bok) 4.80 6,00 4480 6,00 9.02 4,82 6.01 4.80 6.00 9.03
... 4BU,8.5) 4,80 6.00 4. 80 6.00 9.02 4.B82 6.01 4,80 6.00 9.03 .
IBU.B,01} 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 6.00 9.03
{BU.8,7) h.80 6.00 4.80 65.00 9.02 h.82 6.01 4.80 6.00 9.03 e
{BU,8.8) 4a21 Seli 4.20 5.40 8.42 4.82 542 he22 5440 B8.43
{BUy 16, 1) 13.20 Ihatd 13.20 1.0  17.40 13.20 [ TPLY 13.20 1ha40 17.40 e
(BUe 16421 8.40 9.60 8. 40 ?.60 12,60 8.40 9.60 8.40 92.60 12,60
1BUs 16, 3) 1.20 ~ B8.40 1.20 8,40  11.40 7.20 8.40 1.20 8.40 11,40 e
1BUs 16p U3 6,00 120 6.00 7.20 10.21 6.00 71.20 6.00 7.20 10.21
iBUy 16,5) 6.00 71.20 6.00 7.20 §0.21 6.00 71.20 6.00 71,20 10.22
iBUe 16401 5.40 6.60 Se 40 6.60 9.61 S5.u40 6.60 5.40 6.60 F.62
18U 16,7) S5a40 660 5. 40 6260 9.61 Sal0 6.60 540 6.60 9.62 .
{BU, 16,8} 480 6.00 L. 80 6.00 9.02 4.82 6.01 4.80 6.00 9,03
_4BU,32,4)  13.20 LS 13.20 b0  17.40  13.20 14.%0 13.20 14,40 17.40
1BU¢32,2) 13.20 fhole 13.20 ho 40 17.40 13.20 LRI 13.20 14440 17.40
18U, 32,3} 1020 11,40 10.20 11,40 i, 40 10.20 1lakl 10.20 11.40 14,40
{BUs 32,41} 8440 9.60 8.u0 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 _12.01 .. T.80 __  9.00 7.80 9.00 12.00
{B8U,32,0} {.20 8. 40 720 8.40 fl.ul 7.20 8.40 7,20 8440 11.40
_iBU, 32,7y  6.60 = 1.80 6.60 .80  10.80 bo60 T.80  6.60 _1.80 _10.8%
i1BUs32,8) 6.00 {.20 6. 00 .20 10.21 6.00 7.20 6.00 7.20 10.22
(BU, 48,3} 13.20 lh.bd 13.20 flhos0) 17,40 13.20 14,40 13.20 fhoalid 17.40
{BU»48.4) 10.80 12-01 10.80 12-00 15,01 10.80 12.018 i0.80 12.00 15.00
_4BUs48,5)  9.60  10.80 9.60 _ _i6.80  13.80  9.60  10.80  9.60 10.80 13.80
(BUsuB,06) 8.40 9.60 8,40 9.60 12,60 8.40 9.60 8.40 960 12.60
_EBU,WB, 7Y  1.80 9.00 1.80 _ 9.00 12.00 7.80 . 9.00 7.80 . 9.00  12.01
{BU,48,8) 7.20 8.40 7.20 840 IRPRY] 7«20 8.40 7.20 8.40 11.40
1BU,Olol) 13.20 Tl 8 13.20 14.40 i7.40 13.20 IPYS | 13.20 140 17,40
{BU, 64,45} 1i.41 12.60 V1. 40 12.60 15.61 Thabid 12.60 i1.40 12,60 159.61
. ABU,6U,6Y 1020 11.40 10,20  Mi.4i 14,40 = 10.20 [ RIPLS ] 10.20 11.40 14 .40 P
(BU, 64, T3 9,060 10.80 9.60 10.80 13.80 9.60 10.80 9.60 10.80 13.80

{BU.6,8) B.uO 9.60 8,40 9.60 12.60 B.40  9.60 . Bek0 9.60 12.60




_VFL INSTRUCTION CMO101 FORWARDING ____ DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL 1-B0OX INTERNL INTERNL EXTERNL . EXTERNL 1-80OX INTERNL  INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND _WB XOVR OPERAND OPERAND WB XOVR

{BU,B,1) 9.60 18.66 14,51 10.80 17.47 9.61 18.68 15,11 10.81 18.07
{BUeBe2) 7.22 1626 12.09 8.l2 15.06 7.22 16.27 12.69 B3 15.66
{BUsBs3) 6.62 15.65 11.48 7.83 14,46 7.80 15.67 12.09 7.83 15.06
{BUs8yl) 7.20 15,05 10. 88 7.23 13.86 7.22 15.006 11.48 7.83 14,46
{BU,8¢5) 1.20 15.05 10. 88 7.23 13.86 122 15.06 11,48 7.83 Il _
{BUy8s6) 7.20 15.05 10. 88 7.23 13.86 7.22 15.06 11.48 7.83 1446
18U.8,7) 1,20 15.05 10.88 7.23 13.86 7.22 15.06 11.48 7.83 R 'TY
1BU,B.8) .62 1445 10,27 7.23 13.26 7.81 1o b6 10.88 7.83 13.86
(BUy 16, 1) 14,40 23.48 19. 34 15461 22.29 Y'Y | 23.50 19.94 15.61 22.89
(BU, 16,2} 9460 18.66 14.51 10.80 17.48 9.61 18.68 15. 11 10.81 18.07
{BU, 1643) 8.u1 17.46 13.29 9.61 16,27 8.u42 17.48 13.90 9.62 16.87
{BU, 1664) 1.22 16.26 12.09 8.42 15.06 1.22 16.27 12.69 8.43 15.66
{BU,16,5) 7.22 16.26 12.09 Bul2 15.06 7222 16.27 12.69 8,43 15.66
{BU, 36,6} 6.62 15.66 11.48 7.83 b6 7.80 15.67 12.09 7.83 15.06
(BUo 16,71 6062 15.66 ji.u8 7.83 bbb 1,80 15.67 12.09 7.83 15.06
(BUy 16+ 8) 7.20 15.05 10.88 7.23 13,86 7.22 15,06 11.48 7.83 14,46
{BU,32, 1) 24.01 33.11 29.01 25%.21  31.¢3 24.01 33.14 29,61 25,21 32,53 A
{BU,32,2) 1440 23.48 19,34 15.61 22.49 14.40 23.50 19.94 15.61 22.89
{BU,32,3) 11.40 20.47 16,32 12,60 19.28 11.40 20,49 16.92 12,60 19.88
(BUy32o4) 9460 18467 14,50 10.80 17.47 9.61 18.68 15,11 10.81 18.07
1BU»32,5) 9.01 18.06 13.90 10.21 16.87 9.01 18.07 14,51 10.22 17,47 . e
(BU,32,6) 8.4l 17.46 13.29 9.61 16.27 B.u2 17.u7 13.90 9.62 16.87
(BU,32,17) 1.82 _ 16.86 12. 69 9.02 15.67 1.82 16.87 13.30 9.03 16,27 _
{BU,32,8) 1.22 16,26 12.09 B.42 15.06 7.22 16.27 12.69 8.43 15.66
{BU,48,3) 14440 23.48 19. 34 15.61 22.29 14,40 23.50 19.94 15.61 22.89
1BU, 4B, 4} 12.00 21.08 16,92 13,20 19.88 12.01 21.08 17.52 13.20 20.49
1BU 48,5 10.80 19.87 15.72 12.04 18.68 10.80 . 19.88  16.32 12,01 19.28 B
(BUs48,6) 9.60 18. 66 1451 10.80 7.47 9.61 18.68 15,11 10.81 18.07

e 4BULUB,TY 9.0} 18.06 13.90 10,21 16.87 9.01 _ 18.07 14,50 10,22 _17.47 . e
1BU,u48,8) 8.4l 17.46 13.30 9.61 16.27 ‘Bol2 17447 13.90 9.62 16.87
(BUy6Lsld f4.40 23.48 19, 34 15.61 22.29 lh.bi 23,50 19.94 15.61 22.89
§BU,6L,5) 12.60 21.67 17.53 13.80 20.49 12.60 21.69 18.13 13.80 21.08
{BU, b, 61 11.40 20.47 16,32 12.60 19.28  11.40 20.49 16.92 12,60 19.88 .
(BU,6U,T) 10.80 19.87 15.72 12.01 18.68 10.80 19.88 16.32 12.00 19.28
(BU,bU,8) 9.60 18.66 tu.51 10.80  17.47  9.61  18.68 1511  10.81 18.07 I
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WFL INSTRUCTION S70U1d FORWARDING DIRECT ADDRESSING OFFSET__ 0 INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
EXTERNL EXTERNL  [-BOX ~ INTERNL INTERNL  EXTERNL EXTERNL  I~-BOX  INTERNL INTERNL
) OPERAND WB XOVR OPERAND OPERAND _WB XOVR OPERAND _WB XOVR _OPERAND QPERAND _WB XQVR
(BU, 8, 1) 7.20 8.40 7.20 8.40 11,01 7.20 8.40 7.20 8.0 11.40
(BU.8¢2) 4.80 6.00 4.80 6.00 9.02 4.82 6.01 4.80 600 9.03
{BU,8,3) u.21 5.4 4,20 5.40 8,142 4,82 5,42 4.22 5.40 8.43 S
18U Bely ) b.21 .82 3.61 4.81 7.83 ¥.82 4.82 B.22 4.82 7.83
{BU,8,5) 4,21 4.82 3.61 4.81 7.83 .82 4.82 4e22 4.82 7.83 -
(BUB,6) Tu.21 4.82 3.61 481 7.83 4.82 4.82 4.22 4,82 7.83
18U,8,7) y.21 4,82 3.61 4.81 7.83 4.82 4. 82 4,22 4.82 7.83
1BU:8+8) §.21 4,82 3.60 4,22 7.23 4.82 4.82 4.22 4.82 7.83,
___4BU,l6e1) 0 12.0}  13.20  12.08  43.20  16.20 @ 12.0%  13.20  12.01 = 13.20 = 16.20 I
{BUs 16420 7.20 8.40 7.20 8240 TRY 7.20 8.40 7.20 Boh0 1140
_4BU, 16,3} 6.00 7,20 6.00  7.20 @ 10.21 = 6.00 1.20 6.00 ! e
18U 180 4) 4.80 6.014 .80 6.00 9.02 4.82 6.014 4.80 6.00 9.03
§8U, 16,50 4.80 6.00 4,80 6.00 9.02 4.82 6-01 4,80 6.00 9.03
{BU, 16,61 y.21 XY 4. 20 5.40 8.42 .82 5,42 We22 5.40 B.43
18Us 1657) 4,21 5.41 4,20 5.40 8.42 4,82 542 u.22 540 8,43 e
{BU, 16,8) ¥.21 4. 82 3.61 4.81 7.83 .82 4.82 4e22 4,82 7.83
§BUs 32, 1) 12,01 13,20 1201 13,20 16.20 _12.01 13.20 12,01 13,20 16.20 e
18U,32,2) 12.01 13.20 12.01 13.20 16.20 12.01 13.20 12,01 13,20 16,20
18U, 32, 3} 9.00 10. 20 9.00 10.20 13.20 9.00 10.20 9.00 10,20 13,20
1BUs 32,43 7.20 8.40 7.20 8.40 1.ul 7.20 8.40 7.20 8.40 11.40
(BU32,5) __  6.60 7.80 660 7.80 ____10.80 __6.60  7.80 6.60 7.80 10.81
{BU,32,6) 6.00 7.20 6.00 7.20 16.21 6.00 7.20 6.00 7.20 10.22
L 1BU.32,7) 5.40 6.60 5,40 6260  9.61 5.40 660 5.40 6,60 9,62 o
{BU,32,8) 4.80 6.00 4. 80 6.00 9.02 4,82 6401 4.80 6200 9.03
1BU,48,3) 12.01 13.20 12,04 13.20 16.20 12.01 13,20 12.01 13.20 16,20
1BU B, ) 9.60 10.80 9.60 10.80 13.80 9.60 10.80 9.60 10.80 13.80
(BU.48,5) 8.40 9.60 8. 40 2,60 1260 8,40 9.60 8.40 9.60 12560 o
{BUyuB,6) 7.20 8.40 7.20 8.40 1lo4i 7.20 8,40 7.20 8.40 11.40
 1BUsu8,7) 6.60 7.80 - 6.60 7.80 10,80 . 6.60 7.80 6.60 7.80 10.80
1BU. 48,8} 6.00 7.20 6.00 7.20 102} 6.00 7.20 6.00 7.20 - 10.22
18U, bl b} 12,01 13.20 12,01 13.20 16,20 12.01 13.20 12.01 13.20 1620
(BU4 64, 5) 10.20 11.40 10. 20 11.40 Tho k0 10.20 Y 10.20 1140 1440
__{BU, 6,6} 9.00 10.20 9.00 10.20 13.20 9.00 10.20 9.00 10:20 13,20 R
CBUyOU,T) 8440 9.60 8. 40 9.60 12.60 8,40 9,60 8.40 9.60 12.60
_1BUy64,8) 7.20 8.40 7.20 8.40 TRY 7.20 B.40 7.20 8.40 11,40 o o




_ TIMING

TEST

€271004.0
€271006.0

C007211.0

271004.44 00

.271003.01 20

CTITTI7.60 00

270777.01 02
273107.10 00

271004.22 00 271004.00

1 000000.00 00

C007110.4 000000.03 70
€C006060.0 000000.30 00
C007150.4 007130.40 00 L
CoO07iu0.4% 007001.04 00

_CoU7THil.u

000000.77 0D

coli22s5.0
CO007T126.4

040100.20 10
007130.50 00

- 0u035u.12 07

CO071iLu5.4
Co07147.0

000010.30 80

000040.16 70

C007150.0

..£007217.4

cour2i5.0
CO007106.4

000040. 12 FO

1000020.00. 00

001750.00 00
056000.30 FO

coorz2ii.o

£007215.0 .

T C007217.4
L0006 Y
POOT7117.0

P007106.0

1711717.60 80
000240.00 0O

1u4000.37 Ou
144000.37 O

000144.00 00

..002004.0% VO
011227.33 42

018227.33 42

POOTILL.Y

- POOTIT2.4

011225.00 80

006040.37 01

007205.02 A0

.. 000002.37 30

000001.37 00

80
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QFFSEI 0 INSTRUCTION AT _FULL WORD ADDRESS |

VFL INSTRUCTION +¢I IMMEDIATE ADDRESSING
NO INDEXING INDEXING
IMMED, EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL I-80X INTERNL  INTERNL
OPERAND WB XOVR OPERAND OQOPERAND WB XOVR OPERAND wWB XOVR OQPERAND QPERAND WB XQOVR
{BU, 1,8} 4.20 4420
{BUy8.8) 436 Lh.36
{BU, i6,8) h.96 b.96
{BU,32,8) PR T 616
{BU,48,8) 1.36 1.36
18U:6u.8l 8056 8o5b
§Bylyld 4,20 4.20
(BeBo 1) h.96 4.96
iByl6s1) 556 5.56 -
{Be32, 1) 6.76 6.76
{BsuBs 1) 1.96 1.96 N
iBeblgl) 9. 16 9. 16
{DUslial) bolb? b u7 o
iDUsBok) 5.09 5.09
{DUg 16, 4) 6.30 6.30 B o
§DUp 324 8.70 8,70
(DU, 48,4), ii.10 11.10 —
{DUe Uy H) 13.50 13.50
(Dalipgl) 4,20 4.20 e
{DsBoY) 5.07 5.07
... tDg bl 6.30 6.30 .
1De32e4) 8.70 8.70
{DyuBol) 11. 10 ii1.10 I .
(Doblsy) 13.50 13,50
INVERT SIGN OF INSTRUCTION '
“{BUy 48) 020 h.20
... ABU,8,8) . bo36 4.36 e e
{BUy 1648} hoQ6 4,96
18U,32,8) 6106 bl 16 S
§BU. LB, 8) 1.36 T.36
. 1BU,bu,88 - 8.56 . B.56 e .
(Belol) 4.20 .20
.. iBs8, 1) 4.96 4.96 -
(Bel6s 1) 5.56 996
{B8,32,1) 616 6.76 _ R
‘8"68." ) I.?b 1096
1Be06U, 1) 9. 17 _9.17 I
{DUs4el) hol? bl
. . ADU,8y4)  5.09 5.09 p—
{DU, 16,40 6.30 6.30
DUy 32440 8.70 8.70 - — - -
{DUBB L) 1i.10 il.10
. ADUsbhply  13.50 _ . 13.50 S _ R
iDy et} 4.20 k20
_4De8BeM)  5.07 _ 9.07 _
§Ds 644) 6630 6.30
{Dy8244) 8.70 8.70 o o
[P FE R fl.10 itel0
Db,y 13.50 13.50 S S




VEL INSTRUCTIQON  #MGI_ IMMEDIATE ADDRESSING CQFFESET Q0 . INSTRUCTION AT fFULL wCRD ADDRESS .
NO INDEXING INDEXING
IMMED. EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL I-B0OX INTERNL INTERNL
_OPERAND__wWB XOVR OPERAND OPERAND _WB XOQVR = OPERAND WB XOVR OPERAND GPERAND _wB XQVR
(BUy1.8) 4,20 4420
{BUs8,8) 436 h.36
(BUy 1648) .96 . Ha90 B _
{BU,32,8) 6.16 6.16
{BU,48,8) 1.36 I . 1.306 o B -
{BU,6U,8) 8.56 -- B.56
(Byly!) 4,20 - 4,20 o .
(Be8, 1) h.96 4 .96
1By lb,l) 5.56 R . 5e56 B . N R
{Be32.1) 616 676
(BolB, 1) 1.96 T B e e
(Bybl,y ) 9. 17 9.17
{DUglL,ol) Yola? bolb? S I
1DU,8,4) 5.09 5.09
{DUgdbgl) 6.30 6230 _ ,w
{DU, 32,09 8.70 8.70
iDUs4B,44) 11.10 11.10 e
(DU, 6L 4 13.50 13.50
(Doliol) 4.20 4,20 I - —
(De8y4) 5.07 5.07
(Delbol) 6030 - I .. be.30 S B
{Dy3244) 8.70 8.70
o tDpuBybdy  11.10 . 110 o R

{Dyblyl) 13.50 13.50

INVERY SIGN OF INSTRUCTION
{BU, 1.8) 4.20 4420
(BU,8,8) . he80 _ _ S B 4.80 , _—
{BU, 16,810 S5.40 5.40
(BU,y 32,8) 660 660 - . I
{BUsULB,8) 7.80 7.80
(BUgbUL8) 9.00 900 . I
{Byl,y 1) 4,20 420
(Bs8y 1) 5.40 e .5eH0 _ .
(Belbel) 6.00 : 6,00
{By32,1) 7,20 7.20 e e
(BouB8s 1) 8.40 8.40

By blyl)  9.60 B e . e 9.60 . - B
[ [VFRTIPR TS I 4 .80 4 .80
(DUyByU) . 5.40 e o . 5.40 R _
{DU, 16,4 6.60 6.60
{DU,32,4) 9.00 ] 9.00 N I
{DUesUuBoN) 1.4 11.40
(DU, 6U,4) 13.80 L ) 13.80 _
{0,b0l4) 4420 4.20
{DeBak) L 9eM0 . o 5.40 L
(Dy16ol) 6.60 6460
(Dy32,4) 9.00 9.00 o
{Oel8,4) Tlall 11440
(DeblU,U) 13.80 e o 13.80 ,,
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VYFL INSTRUCTION L IMMEDIAYE ADDRESSING QFFSET 0 INSTRUCTION AY FULL WORD ADDRESS
. NO INDEXING INDEXING
IMMED. EXTERNL I-B0X INTERNL INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB XOVR OPERAND OPERAND WB XOVR
{BUs 1,8} 4420 4,20
{BU+8+8) 4420 4,20
_ . {BU, 16,8} 4.80 . 4.80
{BUg¢32,8) 6.00 6.00
{BUo48,8) 7.20 P 1.20
{BUs b4y 8) 8.40 .. 8.40
(Bylel) 4,20 - . 1020
iBeB, 1) 4,80 4.80
i{Bg 16, 1) 5.40 i e . _. 5440
{Be32:1) 6460 6.60
(Bol4By 1} 7.80 e . 180 P
{Boblgt) 9.00 : 9.00
{DUgligs) ~ he20 J— 4,20
fDUsByl) 4.80 .80
DU 16,10 6.00 I __6.00 I
(0Us 32,4 B.40 8.40
10U 4B k) 10.80 e .. . 10.BO B
(DU, U, 1) 13.20 , 13.20
{Dylgl) 4,20 e We20
1DyBok) 4.80 4.80
‘Dglb.k’ 6.00 I — “___.AQJO_Q N P
(Dg3244) 8.40 8.40 ;
iDy4Bok) 10,80 L 10.80 e e
{Dybhioly) 13,20 13.20

INVERY SIGN OF INSTRUCTION

{BUy I48) T h.20 ) S T 4.20

iBUQB'm 1‘520 — [ - J !{020 SO —
(BUQ‘ﬁ,B’ '0080 j~l-80
{BU¢32,8) 6.00 R 6,00
{BU,uB,8) 71.20 7.20
{BU,6U,8) 8.40 , B 8440 e
(Bylo 1) 4.20 4,20

___1Be8,p 1} 4,80 - e - %.80 —— e
(Belbyll 5.40 5.40
By32,1) 660 6,60 —
(By48,13 7.80 7.80 .

_4Bebl, 1} 9.00 : o S ...%.00 - _ S

(DUslol) 4,20 4e20
§DUoByl) . 4.80 I - R ... .80 [
{DUs 16,540 6.00 - 6.00
{DU232,4) 8.40 . 8.40
{DU»4B, 2 10.80 i0.80
{DUe Oliohd 13,20 I I 13620 _ ) e
{Delio ) 4.20 4.20
iDeByl) 4,80 _ .. 4.80 ~
{Dylboke) 6.00 6.00
(Dy32,4) 8.40 : 8.40
(DBl ) 10.80 10.80

D6l 13.20 ... 13.20




VEL INSTRUCTION LWFI _IMMEDIATE ADDRESSING QFFSET 0O INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
IMMED. EXTERNL I-B0OX INTERNL  INTERNL IMMED. EXTERNL I-80X INTERNL INTERNL
I OPERAND WB XOVR OPERAND OPERAND wWB XQVR OPERAND WB XOVR QPERAND QPERAND.  WB XQVR _
. (BU,1,8)  4.20 I k.20 -
{BU,B+8) 420 4.20
. 4BU,16,8) 4.80 4.80
{BU, 32,8} 6.00 6.00
. ABU.48,8) .20 - . 1.20
(BU, 64,8} 8.40 8.40
{Belel) 4,20 B 4,20 e _
{B,y8, 1) 4.80 4 .80
. ABalbal) 5240 R . . S5.40
(By32,1) 6.60 6.60
_ . 4Bsu8.1) 7.80 . .80
(Boebl,t) 9.00 9 .00
(DU l,l) 4.20 4.20 _
{DUB4) 4.80 4 .80
_ ADUL 16al) _6.00 B _ _ _0.00 S I _
{DUs32,4) 8.40 8.40
fDU- 48,43 10.80 _ _ _ 10.80 e - -
{DUe bl 4) 13.20 13.20
. 1DeleYy) 4,20 4,20 B
1D,8,4) 4 .80 4.80
4Dy 1642 6.00 — R . 6.00 OSSR
{Dy32410 8.40 8.40
. IDsY4Brl) 10.80 I _ - N 10.80 -
(D64, 41 13.20 13.20
INVERY SIGN OF INSTRUCTION
{BU,i.8) 4.20 4.20
. 1BU«B.8) 4,20 _ o Le20 U S
{BU, 16,8) 4 .80 4.80
(BU,32,8) 6.00 6.00 _ _
(BU,4B,8) 7.20 .20
_ . 1BU454,8) - 8.40 - o — _ 8.40 I S
(Bels ) 4.20 4420
. iB,8e 1) 4.80 I S _4.80 - _ _ .
(B, 1) 5.40 5.40
(Bs32,1) 6.60 L 6.60 _ _
{B8,48,1) 7.80 7.80
. iBebu, ) 9.00 ; 9.00 _ } ,
(DUy Ll 4.20 4,20
. iDU,8Be4) 4.80 . - . k.80 I I
{DUy 160 k) 6.00 6.00
{DUy32,4) 8.40 8.40 _
(DU, 48,4 10.80 10.80
10U, 6Uk) 13.20 . _ B} 4320 R
{Doligly) 4.20 4.20
. AD48,4) 4.80 I e .. .80 o : ,
VPR Y PLR] 6.00 6.00
(Dy32,4) _B.40 S 8.40
(D LBy ki) 10.80 10.80
. ADybh,uy  13.20 R - R . 13.20 S
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VFL INSTRUCTION LFEYTL

oo IMMEDIATE ADDRESSING

168

_OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS

{BU.,u48,8?

(Bale 1)

SN §:72: ' ¥ N

(Bylbel)
{Be32,1)

iBUo6l,B)

13.20
201e
13.20
13.20
13.20
13.20

{BeliBy 1)
_Beblpl)
§DUslol)
_ADUyBol)
{DUe Loa i
{DUs32,4)

13.20
_#01l=
19.814
_19.81
19.81
19.81

{DUs 48,41

(Dylalih

. ADeBgl)

100 kbl
(Dy32,4)

_ADUybU )

19.61
2h.51
19.81
19.81
19.81
.81

[(PIX1-TLE!
{DebL, )

2u.64

et

i3.20
#0Q 1w

NGO INDEXING INDEXING
IMMED, EXTERNL 1-80X INTERNL INTERNL IMMED. EXTERNL 1-BOX INTERNL
e __OPERAND WB XOVR OPERAND OPERAND ~WB XOVR  OPERAND WB XOVR _OPERAND QPERAND L
{BU; 1,8} V3.20 13.20 e
{BU+8,8) 13.20 13.20
.. 4BU, 16480 13.20 . o 13.20 . e e
{BUs 32,8} 13.20 13.20
e ABU,48,8) 13,20 e M3e20 .
{BU,6U,8) #0 s 20 1%
By121) 13.20 e 13.20 - —
{BeBs 1) 13.20 13.20
{Be 16 8) 13.20 S 3020
(Bs32.1) 13.20 13.20
.. iBalu8e 1) o 13.20 13620 . . B I
{B,64,01) #0le 0 in
I1DUslok) 19.81 — 19.81 e
(DUs8B,y4} 9.8} i9.81
. 4DUs 164) _1%.8) - . Lo 19.81_ -
{0Us32,4) 19.81 19.81.
.. 4DUsuBpl) . 19.81 . — e 19.81 B . I
{DUs64e4) 24. 61 2h .61
{Dolipli} 19.81 e 19.81 o
{De8slk) i9.81 19.81
o ADa O o) 19.81 - _ I _ N9 B e _
{0s32448 19.81 19.81
. ADs4BsUY . 19.81 - - - B 2 < o
(Debloly) 24.61 24 .61
INVERT SIGN OF INSTRUCYION
{BUs 1,84 13.20 13.20
.. IBU¢B,8) 43.20 _ . 13.20 ~
1BU, 16,8} 13.20 i13.20
{BU,32,8} 13.20 _ _13.20 e

13.20
- 43620 -

13.20

I 13.20 . _
13.20

- NS 108 L S
19.81
- 19.80 . S

19.81

_ B} 19.81 e e
19.8]

B L 7Y - R
19.81
. 19.81 S :

19.81

e _19.81 B
19.81

S .00 - B




VFL INSTRUCTION

ABY,1,8)
(BUyB48)
{BUs 16+8)
{BU,32,8)
{BUy48,8)
{BU,6L,8)

CoABy )
{BeBoy 1)
{Bs1601)
(By32,41)
(BylBy1)
(Bebl,yl)

. ADUslbsl)
{bU,8,4)
{DUy 164 1)
(DU 32,
(DU 48,4)
(DU, 6Ly}

B SNSRI

(0+804)

{(Delbyl)
(D 32,4)
(Dyu8,h)
(Dbl L)

CINVERT SIGN OF INSTRUCTION

{BU,1,8)
(BU,8,8)
(BU,y 1648)

ABUy32,8)

iBU,48,8)
{BU,6L,8)
(Byl, 1)
(Be8y1)
(Byelbe 1)
(By3241)
B4y, 1)
{Bsbl, 1)
{DUyl k)
‘UUOB'“’
(DU, 16,03
CADUe 32,40
tDULBaud
(DU, 64y 4)
(Doligli)
(0, 8,4)
{0, 1644)
(Dy3244)
(D844
(DybUu)

dv.81

LTRSI IMMEDIATE ADCDRESSING

"NC INDEXING

IMMED. EXTERNL I-80X INTERNL  INTEKNL
OPERAND WB XOVR OPERAND CPERAND WB XOVR

13.20
13.20
13.20
13.20
13.20
w()
13,20
13.20
13.20
13.20
13.20
#Q 1
19.81
19.81
19.81
19.81
2h.61
19.81
19.81
19.81
19.81
19.81
24.61

13.20
13.20
13.20

0

IMMED.
OPERAND

13.20
13.20
13.20
15.20
13.20
#( )&
13.20
15.20
13,20
13.20
13.20
EXRES
L 19.8t
19.81
19.81
19.81
19.81
2ha.tl
19.81
19.81
19.81
19.81
19.81
24.61

13.20
13.20
13.20

13,20

13.20
#0 | =

13.20
13.20
13.20
13.20
13.20
0 1

19.81
19.81
19.81
19.81
19.81
2h.61
19.81
19.81
19.81
19.81
19.81
24,61

OFFSEYT O INSTRUCTION AT FULL wWORD

INDEXING

EXTERNL I-BOX INTERNL INTERNL
WB XOVR  OPERANL  CPLRAND  WB XTVR

ALDDRESY
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VFL INSTRUCTION KI

" IMMEDIATE ADDRESSING

NO INDEXING
IMMED. EXTERNL I-B80OX INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR
o iBUs1.8) .61 _
{BUsB.8B) 3.061
(BUs 1648) 3.61 ~ e
{BU¢32,8) 3.l
{BUsL4B.8} 4.80 R =
(BUqs 6L, 8) 6¢.00
 {Bgleh) 3.61
(B;8, 1) 4420
(Bylboel) .60 e
(By3241) 4.20
ABel8y!) 940, B
{BeblU,y i) 6.60
{CUslhoel) 3.01 o
(DU,BsW) 3.61
(DU, 1644) 3.61
(DU 32, 4) L4.20
{DUsL8e4) 6.60
(DU U, L) 9.00
 (Delel) 361 o
(De8Bsy ) 4,20
{De bk} 4.20
(De32,4) 4,20
{D48e4) 6.60
{Deblq i) 9.00

TINVERT SIGN OF INSTRUCTION

{BU, t,8) 3.61
(BU,8,8) 3.61
{BU, 16,81 1.61
(BU,32,8) 3.6V S

(BU,uB,8) 3. 61
_{BUs6U,48) 3.61
(B,1, 1 3.61

_ iB8B, i) 4.20
(Belbyl) 4.20

(By 324 1) 4.20 e - ~

(B8, 1) 4.20
(Bsblel) 4.20
(DU 4,4) 3.61

. ADU. 844} 3.6l
(DU, L6, 1) 3.61

_4DU.32e4) 3.6V S o
(DU 8ol 3.61
{0U, 64,10 3.6t
{Doliql) 4.20
. 4BeBo k) 4.20
{De 1641} 4,20
{Dy32,4) 4.20 R

(D 48404 4,20
{DygblU,l) 4.20

IMMED.
OPERAND

3.92
3.92
5.92
3.92
4.80
6.00
3.92
4.20
3.92
4.20
5.40
6.60
$.92
5.92
3.92
4.20
6.60
9.00
S 3.92
4.20
4.20
4.20
6.60
9.00

3.92
3.92
3.92
5.92
3.92
3.92
3.92
4,20
4.20
4.20
4,20
4,20
3.92
3.92
3.92
3,92
3.92
5.92
4,20
4.20
4,20
.20
4.20
4 .20

OFESET U INSTRUCTION AT juULL
INDEXING

EXTERNL I-80X INTERNL INTERNL

W XOVR  OPERAND  OPERAND  wHB XOVR

WORD ADDRLSS




_VEL

INSTRUCTION

. tBU,1,8)

(BU»BeB)
.. 4BU, 16,8)

{BU,32,8)
. 1BU.48,8)

1BUs 64, 8)

4By

{B,8, 1)

By 1641)
{By32,1)
B, 4841)
(ByblU,.l)

iDU, 10 1)
(0Us3204)
{0U48eY4)
{1DU, 64 4)

__ADslel)

{DeByl)
~1Ds 160 4)

(Ds3204)
4D uBol)

1Dy b6U )

INVERT SIGN OF INSTRUCTION

KR1

I MMED.
OPERAND

[P
o oo
- o

3.61
4.80
6.00

BEPY- X R

4,20
3.01
.20
9.40
6.60

deod

3.61
3.01
L4.20
6.60
9.00
_3e01
4.20
4.20
4,20
6.60
9.00

NG INDEXING

EXTERNL I-80X
WB XOVR OPERAND

{BU, 1,89 3.61
{BU,8,8) .ol
fBU, 16,8) 3.61
(BU,32,8) .60 )
{BU,uB,8) 3.61
_LBU,6L,8) j.61
iBylel) 3.61
(BeB,1) 4.20
(Bylo, 1) .20
__iBy32,1) k.20 . I
{Byu8, 1N 4.20
1By bly 1) 4,20
IDUU ) 3.61
1DU,840) 3.61
{DU, 16, 4) J.61
.. 4DU,32,4) 3.61 e
(DU, uB,4) 3.61
DU, 6L ) 3.6l
(D) 4.20
. AD+8eu) 4.20
{Dy 16,41 4.20
(U, 32,4 4.20 B
{DeliByl) u.20
(D, 6h,4) 4.20

IMMEDIATE ADDRESSING

INTERNL
OPERAND

INTERNL
WB XOVR

IMMED.
OPERAND

3.92
3.92
3.92
.92
4480
6400
3.92
4,20
3.92
4.20
9. 40
6.60
3.92
3.92
3.92
W20
6460
9.00
3.92
L4.20
.20
4.20
6.60
9.00

3.92
§.92
3.92
o 3.92.
3.92
3.92
3.92
4.20
4.20

L 4.20

4420
4,20
3.92
3.92
3.92

OFFSET

EXTERNL
WwhB XOVR

3.92

3.92
3.92
4.20
4.20
4.20
_4.20
4.20
h.20

0 INSTRUCTION Ay

INDEXING

I-150X
OPERAND

INTERNL
UPERAND

FyLL WORD ADDRESS

INTERNL
W XOVR



172,

INSTRUCTION AT FULL WORD ADDRESS

VFEL INSTRUCTION KEI IMMEDIATE ADDRESSING QFFSET 0
NO INDEXING INDEXING
IMMED. EXTERNL I-BOX INTERNL  INTERNL IMMED. EXTERNL 1-BOX INTERNL INTERNL
OPERAND _WB XQVR OPERAND QPERAND WB XOVR OPERAND WB XOVR QPERAND OPERAND WB XOVR

(BU.1,8) 3.61 . R 3.92 e A
{BUs8,8) .61 3.92
(BUy 16,8) 3.0l 3.92 -
{BUy32,.8) 3.61 3.92
18U, 48,8} 4.80 4,80 -
(BUy6U,8) 6.00 6.00

ABglel) _3.61 _ R 3,92 ~ o i
(B,8,1) 4.20 / 4.20
(Byloel) 3.61 wa 1.92 S IR
(By32,1) 4.20 4.20
(Bru8e1) 9.40 S5.40 ;
(Bybligl) 6.60 6460

ADUplgl) 3.61 A - 3092 §
(DU,Byl) 3.61 3.92
(DU 16,0) 3.61 - - 3.92 _
(DUy 324 4) 4,20 4420
(DU 4By ) 6.60 6.60
(DU, 6L, 4) 9.00 9.00

Dyl 3,60 L 3.92 ) s - o
{DyByl) 4,20 4,20
1D, 1644 4,20 4.20
(Ds3244) 4.20 4.20
{Ds48,4) - 6.60 6.60
(Dyblio k) 9.00 9.00

INVERT SIGN OF INSTRUCTION
(BU, 1,82 3.61 3.92
{BU,8,8) 3.6} 3.92
{BU, 1648) 3.61 3.92

ABU.32.8) 3.6 _3.92 e
(BU,48,8) 3.61 3.92
(BU, 64, 8) 3.6l 3.92
(Byl,e) 3.61 3,92
48!3!'2 “920 “920
(Byl6,1) 4.20 4.20
(Be32¢1) 4.20 e Mo20 o o
(ByuB,y1) yJ20 4.20
(Boblysl) 4.20 4.20
(DU byl ) 3.6} 3.92
(DU Bo4) 3.61 3.92
(DU, 1&6,4) 3.61 3.92

. 1DUy32,4) B Y 8 i 392 - ~ ;
1DUL 4By 4D 3.61 3.92
(DU, 6l ) 3.61 3.92
(Dylyl) 4.20 4.20

L AD 8, 4) 4.20 4,20
(Dy 16,4) 4.20 4.20
4D 32,4)0 420 - - _ 4.20 —

(DoltBola) 4.20 4.20
A0 6L 44) 4220 4,20




_VEL ENSTRUCTION KEI __IMMEDIATE ADDRESSING . QFFSET 0 INSTRUCTJON AT FULL WORD ADDRESS

NG INDEXING INDEXING

IMMED. EXTERNL I-BOX INTERNL INTERNL IMMED. EXTERNL 1-BOX INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XGVR __OQPERAND WB XQVR OPERAND QPERAND WB XOVR

(BU,1,8) 3.61 . 3.92

(BU'G._&’ 3.61 3.92

{BU,16,8) 3.61 “ 3.92

(BU¢32,8) 3. 61 3.92

iBU,48,8) 4.80 . 4 .80 : - e

(BUy 64,8} 6.00 .- 6.00

{Bo1,1) 3.61 . 3.92

£By84 1) 3.61 3.92

{Belb6el) 3.61 — 3092

8,32, 1H 4.20 4,20

[BoliBy1) 5.40 I 5240 S I

(Byblel) 660 6.60

DUy lql) 3. 061 3.92

{0UsBols) 3.061 3.92

{0Uy 16e4) 3.61 : 3.92 . -

(DU 324 4) 4,20 4.20

(DU, 48,4) 660 660 e —

(DU 6Ll 9.00 9.00

{Dolioly) .01 3.92

{DyBols) 3.61 3.92

Dy 16pk) 4.20 _ k.20 ,V S

(D9 3204) 4,20 4,20 ’
— {D.uB,H) 660 - 660 — N S

(Dyblol) 9.00 9.00

INVERT SIGN OF INSTRUCTION

(BU, 1,8) 3.061 3.92
. 1BU,8,8) 3.61 - 15
(BU, 16,8) 3.61 3.92
{BU,32,8) .61 3,92
{BU,48,8) 3.61 3.92
(BUoeb4,8) _3.61 . 3092 - I R i
{Belol) 3.61 3.92 ’
(BeBs 1) . 3.061 R . 3,92 _ S o e
(By,16,41) 4.20 4,20
(By32,1) 4.20 4,20
{BolB,y 1) 44,20 4,20
. 1Bebly i) 4,20 . WJ,20 B . . ; -
{DUs otk 3.61 3.92
(DU,Byl) . 3.60 S 325
(DUy 1604) 3.61 3.92
(DUe3244) 3.61 ‘ 3.92
(DUs 484 3.61 3.92
(DUyOUol) .3.01 S e 3092 _ e - R
1Deloly) 3.61 3.92
(DyByN) 3.6} e 3.92 e .
(Dy Vbl 4«20 4.20
‘DQ32'“' 30.20 "‘020
{Del48o k) 420 4a20
Dy blyl) k.20 - . 4.20 R e o
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VFL INSTRUCYION KFRI IMMEDIAYE ADDRESSING OFFSET 0. INSTRUCTION AT FULL WORD ADDRESS.
NO INDEXING INDEXING
IMMED. EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL 1-80X INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XQOVR  OPERAND WB_ XQOVR OPERAND QPERAND WB XOVR o
{BUy 1482 3.61 3.92
{BUy84+8) 3.61 3.92
{BUy 16,481 3.061 3.92 e
{BU,32,8) 3.61 3.92
(BU,u8,8) 4,80 S 080 - R S S
(BU,64,8) 6.00 6,00
{Bolel) 3.61 3.92
(BeBol? 3.61 3.92
[5:TRI.YRE] 3.61 — 3.92 - R
(Be32, 1) 4.20 4,20
(Bs48,1) 540 _ e D0 WO - . ,v
(R PXITRE 6.60 6.60
(DU ol 3.61 3.92
(DU, 8,4) 3.061 3.92
(DU, 16442 3.61 3692 _ _ -
{DUe32,4) 4,20 4,20
(DU, uB,4) 660 S . b.060 S - ,, .
(DUy 6L,y 1) 9.00 9.00
1Dekoli) 3.61 3.92
{D+8,1) 3.61 3.92
{De 16,U) 4,20 e _ S ue.20 R _ S -
(0e32,41) 4620 4.20
(Dyu48,4) _6.60 . . 6.60 - - - o
{Debll4) 9.00 9.00
INVERT SIGN OF INSTRUCTION
{BU, 1,81} 3.61 3.92
_1BU,B,8) 3.61 - 3.92 o . -
(BU, 16,8) 3.61 3.92
(BU,32,8) 3.61 3.92
{BU, 48,8} 3.061 3.92
(BUgOUL8) 3.6 _ S 3.92 . R
PEL:TRERE J.b1l 3.92
{BeBs 1) 3.6 _ 3.92 e
(Belb,y ) 4.20 4,20
{By32,1) 4 .20 4,20 S s e
(Byu8,1) h.20 4420
(ByblUol) . 4,20 _ B 4,20 - e
DUy ) 3.61 3.92
. ADU.Bel)  3.61 ~ 3.92 . S
(BUylb, ) 3,61 3.92
{DUs32,4) 3.61 3.92
(DU uB,y4) 3.61 3.92
.. ADUsbU,4) 3.061 _ _ 3.92 -
(Dl b)) 3.61 3.92
. 1De8ak) . 3.061 — 3.92
1Dy 161 4.20 4,20
{Dy32,4) 4.20 4,20
tDouBol) 4.20 4,20
__iDeOl b 4.20 ~ 4.20 - ;



_KFEL

. JMMEDJATE ADDRESSING . _OFFSET .0 . _INSTRUCTION AT FULL WORD ADDRESS .. . . .

NO INDEXING

INDEXING

IMMED. EXTERNL 1-80X INTERNL  INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
o _ I _OPERAND _WB XOVR _OPERAND _OQOPERAND WB XOVR ____ OPERAND _WB XOVR _OPERAND OPERAND _WB XOVR = I
{BU, 1,83 3.61 3.92
{BUsBs8) 3.061 3.92
ABU, 16481 C3.6) S e 3.92 I [ R
(BU, 32,8) 3.61 3.92 :
_§BU,48,8) . L4L.BO . _ .80 . ) o .
{BUybY,8) 6.00 6.00
(Bylol) 3.61 3.92
{ByBy 1) 3.610 3.92
S 0 - PR Y B - PY - | - . o 392 e i
(Be32, 1) 4.20 4,20
4B U8y 5.40 . T ¢ L e
(Bebl,gl) 6.60 6.60 '
(DUylgl) 3.61 3.92
{DU,8,4) 3.61 3.92
. 4DUy Y6,4)  3.6) S 3.92 _
(DU 32, 4) 4.20 4,20
. ADU.4B,4)  6.60 Y - 1Y < ¢ E R . e
(DU, 6L ) 9.00 9.00
(Dolol) 3. 61 3.92 S
{DeyByl4) 3.61 3.92
_ Do lbyl)  M.20 420 . e R
(Ds3244) 4.20 4.20
... A0suBylu)  6.60 I _b.60 S
(DebU ) 9.00 9.00
INVERT SIGN OF INSTRUCTION
(BU, 1,8) 3.61 3.92
_ ABU,8,8) 3.6 _ 392 I i R —
1BU, 16,8) 3,61 3.92
(BUy 32,8) 3.61 3.92 - —
{BUs48,8) 3.6l 3.p2
. _IBUyOL,8) .68 3.92 [ I
{By 1y} 3.61 3.92
1Be8y 1) 3.061 e 3.92 I ~
(Bylb,: 1) 4.20 4,20
(B,32,1) 4,20 4,20 .
(BouB8,y 1) 4.20 4,20
(BsbUsl) _ 4.20 e . hW,20 _ _ _ e
(DU 4,4) 3.61 3.92
_ {DUL8,44) 3.6 3.92 B ~ _ R
(DU, 16,4 3.61 3.92
1DU,32,4) 3.6} 3.92 ~
(DU, u48,4) 3.610 3.92
{DU,6L4,414) 3.61 - 3.92 o o
(Dol 3.61 3,92
(DeBok) 3.61 3 3.92 _‘
Dy 1644) 4.20 44,20
1D,32.:4) 420 4.20
Do u8,k) 4.20 ) 4.20
(Do blUsly) 4,20 i 4,20 o
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. . IMMEDIATE ADDRESSING
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.. OFFSET Q. INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING
IMMED. EXTERNL I-B0OX INTERNL INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
_OPERAND WB XOVR _QPERAND _QPERAND WB XOVR OPERAND _WB XQVR OPERAND QPERAND __WB _XOVR
(BU, 148) 10.80 10.80
{BU,8,8) 10.80 10.80
1BU,16¢8)  __ 10.80 _ S _ . 10.80 . S ; -

(BUy 32,8) 10.80 10.80

. 1BU,u48,8) _  10.80 I . 10.80 S S
(BU,64,8) 11.40 11.40
(Bylogl} i1.40 11.41 -
{ByBo i) 11.40 11.40

_______ By 16,1) _11.40 B I Y ¢

(Be32,1) Playd 11.40
(Bol4841) _11.40 S I S B LY A _ . _
(BoOl,y it} 12.01 12.00

INVERT SIGN OF INSTRUCTION
{BU» 1,8) 10.80 10.80

__4BU,8,8) . 10.80 10.80. S . —— I
{BUs 16,8) 10.80 10.80
{BU,32,8) 10.80 i0.80 -
(BU,48,8) 10.80 10.80

. {BUs 64,8} o 41.40 _ 11.40 S ST _ _

{8,810 jl1.u40 11.40

. 4BeBe M} 1i.u0 _ . 11.40 - , N - .
(Bolbol) 11.40 11.40
{By32,411) 11.41 11.40 B
(ByltBy 1) 11.40 F1.40

. 4ByblUy i) 12,00 12.01 N _ — -



— —

VEL INSTRUCTION /1.

- IMMEDIATE ADDRESSING

NO INDEXING

IMMED. EXTERNL 1-80X INTERNL INTERNL
....OPERAND WB XQOVR OPERAND _OPERAND WB XOVR
_ (BU,1,8) #24&
(BU.8.8) 20.41
(BUe 16481 21.00
(BU.32,8) 22.21
(BU,uB,8) . o 23.41
(BU, 64,8} 2461
_iBgelel) w8 — _
(Be8By 1) 21.01
PRI TRENS 21e01 .
(Be32, 1) 22.81
(BelBel) 24,01
(Bebl,o 1) 25.21

"INVERT SIGN OF INSTRUCTION

(BU,1,8) @2

L 1BUsBe8B) . 20,414
(BUy 164 8) 21.01

__1BU,32,8) 22.21
{BU,48,8) 23.41
(BUgbUe8) 2u.061
{Bylel) #2244
(Belyl) 21.01
(Belbol) 21.61

_ 4Be32,1) 22.81
(BolBe 1) 24.01
{(Bybly i) 25.21

IMMED.
OPERAND

vohu

20,41
21.01
22.21
25041
2h.61
t2ye
21.01
21.061
22.81
24,01
29021

#2244
2041
21.01

~22.21

23.41
24,01
w2 hu
21.00
21.61

22.81

24.01
25.21

OFFSET 0 INSTRUCTION AT FULL WURD ADDRESS
INDEXTING

EXTERNL I-80Xx INTERNL INTERNL

WB XOVR  OPERAND  OPLRAND WB XQVR

111
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___VFL _INSTRUCTION =l¢ IMMEDIATE ADDRESSING OFFSET__0Q INSTRUCTION AT FULL WORD ADDRESS

NO INDEXING INDEXING

IMMED.  EXTERNL  I-BOX  INTERNL INTERNL  IMMED.  EXTERNL  I-BOX  INTERNL INTERNL
OPERAND WB XOVR OPERAND OPERAND WB XOVR  OPERAND WB XOVR OPERAND OPERAND WB XOVR

(BU, 1,8} 13.80 13.80

{BU,8¢8) 18.01 18.01
18U, 16,8) 18.61 18.61

(BU,32.8) 19.81 19.81
1BU,4848) 21.61 21.61

{BU,64,.8) 22.81 . 22.81
(Bylol) 14,40 g Tholl
i (Bs8y 1) 18.61 18.61
i (Byl6,1) 19.21 _19.21
1Be32.1) 20.41 20.41
(Bolh8,1) 22.2Y 22.21

(BeblUs 1) 23.ud 23.41

INVERT SIGN OF INSTRUCTION

(BU,1,8)  13.80 ~ 13.80
(BU,8,8)  18.0) ‘ 18,01 _

(BU, 16,8} l18.61 18.61
1BU,32,8) 19.81 19.81

(BU,48,8) 21.61 21.61

T (Bele 1) 14.40 T
__iB.8y 1)  V8.6% .. 1BV B _

(BU,64,8) = 22.8Y . 22.80 S _ e

(Beibol) 19.21 19.21
{By32,1} 20041 20.41

EByltB, 1) 22.21 22.2%
. 1Bsbu, ) 23.41 23.41




. VFL INSTRUCTION LCVI S - IMMEDIATE ADDRESSING OFFSET 0 INSTRUCTIQON AT FULL WORD ADDRESS .
NO INDEXING INDEXING
IMMED. EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL [-BOX INTERNL  INTVERNL
_— - (OPERAND WB XOVR OPERAND OPERAND WB XOVR OPERAND WB XOVR  OPERAND GPERAND wB XOQVR - e
(BU, 1,8) 6.00 o 6.00 e _ -
(BU,8B,8) 11,40 Il.40
_1BU, 16,8) 17.40 - 1ol S
{BU+32,8) 28.21 28.21
_4BU,48,8) 39.01 - 39.02
(BU,y64,8) 50ek42 50.u42
(Byl,el) 4.20 b.20
{BeBo 1) 11,40 fi.ul
1By 1641) 16.80. 16.80 R
(Be32,1) 28.21 28.21)
_iBelBy ) 39.01. 39.01 R
(Bobl,o ) 50.42 50 .42
(DUsl94) 23.41 23.141 _ — S
(DU, 8el) 2h.061 24.61
_ADUy Ybo4) 20.01 - 2Okl i
{DUy 32,41 30.01 30.01
o ADU, 4By YU) 32.01 - - 33.01 S
{DUs bUg k) 36.02 36.61
Dyl k) 22221 22.21 — S e
{0,8o04) 23.41 23.41
ADelbol) 25.21 - 23.21). - S
(0,3244) 28.21 28.21
ADsuByu) 31.81. . 3i1.81 -
(DybU L) 35.41 35.u1
INVERT SIGN OF INSTRUCTION
(BU,1,8) 6.00 6.00
1BU,8,8) S 11.40 i _ 11.40
1BU, 32,8) 28.21 28.21 — e
{BU,4B,8) 39.01 39.01
ABU,64,8)  50.42 - 50.42 ,
iByly 1) 4.20 4,20
. ABy84) . 11.40 - - 1l.4) —
(Be16s 1) 16.80 16.80
 1By324 1) 28.21 28.21 - . o
(Bolt8,y 1) 39.01 39.01
o ABebly 1) 50.42 — - _ 50.42
{DUsbel4) 23.41 . 23.41
o .. ADU,B,4)  2k.6) — 24,61 o
(DUy 164 4) 26,41 26041
{DU,32,4) 30.01 30.01 e I
10ULuBy4) 33.01 33.01
e ADU bU, 4 36,61 : B - 36.61 -
iDebots) 22,21 22.21
e ADeBeWY 23040 R : 2341 - -
{Dyl6eYy) 25.21 25,21
(Dy32,4) 28.21 28.21 B o -
{DoliB,yl) 31.81 3.8
_ADy Ok} BEETL N 35.41 R
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_VFL INSTRUCTION LTRCVI S IMMEDIATE ADDRESSING._ .. OFFSET__Q __ INSTRUCTION AT FULL WORD ADDRESS
NO INDEXING INDEXING
IMMED. EXTERNL 1-B0OX INTERNL INTERNL IMMED. EXTERNL I-BOX INTERNL INTERNL
o= ... OPERAND WB XQVR OPERAND _OPERAND WB XOVR _ OPERAND WB XOVR _OPERAND OPERAND WB XOVR
(BU, 1,81} 122 7.22
{BU,8,8) flab1] 11.40
. {BUy16.8) 16.20 e I I _.16.20 L _
{BU,32,8) 25.81 25.81
... iBU,48B,8) 39.62 . I - . 39.062 , . S I
(BU, 64,8} 51.02 51,02
(Byplgl) 6.62 6.63
{Be8, 1} Flet} J1.40
_iBel6el)  16.20 e o 16,20 o
{Be32,1) 25.81 25.81
__ ABou8.1)  39.62 I R 39661 e
{BeblUsl) 51.02 51.02
DUl ) 30.61 30.61
{DUe8,4) 30.61 30.61
_ ADUy L6454} 3061 R I I . 30.61 N e
(DU, 32,4) 30.61 30.61
. (DU.u8,u4) 30.68 . - B . _ 30.61 _
tDUs 6L b} 35.42 35.41
Dyl k) 30.61¢ 30.61
(Dy8Bo k) 30.61 30.061
RUIEITEY) 30.64 - _ i 304061 e
{Dy 3244 30,061 30.61
.. iDeu8,4} _ 30.61 - - - 30.61. S .
{DebU &) 39.42 35.41
INVERT SIGN OF INSTRUCTION
{(BU, 1:8) 1.22 71.22
(BUs8,8) 11.40 _ . } H1.40 S -
(8U, 16,813 16.20 i6.20
{BU,32,8) 25.81 . 25.81
{BU.u8,8) 39.62 39.62
__iBU,64,8) 51.02 e I _51.02 R e
{Bsloel) 6.62 6.63
. {ByBal) CoANewd . o dvewo o o
(Be1641} 16.20 §16.20
(By32,1) 25.81 25.81
{Bel8,1) 39.61 39.62
{Bebly 1) 251.02 B} . B} S8t.02 ___
{DUskhel) 30.61 30.61
__1DUyBol) 30.61 B . L 30.060
{DUs 1654 30.61 30.61
(DU, 32,4} 30.61 30.61
1DU48, 41 30.61 30.614
. 4DU,bLbY 35.41 e ; 35.41 B
{0slols) 30.61 30.61
. 4De8el) 30.61 R - N 30.60
(D, 860k} 30.61 30.61
(Dy32,4) 30.61 30.61
{04841 30.061 30.61
40404, 35.41 I ) . 35.88 -




YFL INSTRUCTION CJ100}}

IMMEDIATE ADDRESSING .  QFFSEI 0 _.

~INSTRUCTION AT FULL WORD ADDRESS ..

NO INDEXING INDEXING
IMMED. EXTERNL 1-BOX INTERNL INTERNL IMMED. EXTERNL 1-B0X INTERNL  INTERNL
o OPERAND wWB XOVR OPERAND OPERAND WB XOVR _OPERAND WB_ XOVR _OPERAND = OPERAND _WB_XQVR R
(BU,8,1) 8.40 B840
{BU,8B,2) 6.00 6.00
. 1BU,8,3) 5.40 5.40 - -
{BU,8Beb) 4.80 L4480
(BU.8,5) 4.80 e he80 S
{BU,8B,6) 4.80 4,80
3 {(BU,B,7) 4.80 4,80
{BU,8,8) 4,20 4420
1BU, 162 1) 13.20 .. -13.20 e S _ _
{BUy 1642) 8.40 8.40
. ABU, 1643) 1.20 _ - e X020 e S S
{BU, 16440 6.00 6.00
__ABUy 165) 6.00 6.00
(BUy 16462 S.40 5.40
_ . tBUs 16.7) 5.40 i S heM0 .
{BU, 16,+48) 4.80 L.80
(BU.32,1) 13,20 .o A3.20 . S
(BU,32,2) 13.20 13.20
. tBU.32,3) 10.20 10.20
(BUs32,4) 8.40 8.40
{BU932,5)  _ 71.80 _ e ..1.80 _ e S -
{BU,32,6) 1.20 7,20
. 4BU»32,7) b0 e _6.60 e R I
{BU,32,8) 6.00 6.00
_dBU., U8B, 3) 13.20 13.20 . —
{BULB,4) 10.80 10.80
18U, 48,5)  _  9.60 _ I .9.60 S o _ _ o
(BU.uB,y6) 8.40 8.40
ABU,UBsT) . 7.80 ; _ . N T.80 . e e
{BU,48,8) 1.20 7.20
1BU, 64,43 13.20 13.20
(BU,6U,5) Flettd 11.40
{BU,6Leb) 10.20 S . 10.20 - . S o .
{BU 64, 7) 9.60 9.60
. ABUy6b,8) 8.u40 . 8.40 R - e o
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VFL INSTRUCTION CV]I0311 IMMEDJATE ADDRESSING QFFSET 0 INSTRUCTION AT fULL WORD ADDRESS

NO INDEXING INDEXING

IMMED. EXTERNL I-80X INTERNL INTERNL IMMED. EXTERNL 1-BOX INTERNL  INTERNL
OPERAND WB XOVR OPERAND QPERAND WB XOVR OPERAND WB_XOVR OPERAND QOPERAND WB XOQOVR

{BUy8,y 1) 1.20 71.20
(BU, 8,2} 4.80 4.80
{BU,8,31 4,20 4,20 e
{BU,8,4) 3.61 3.92
{BU,8,5) 3.6} : 3.92 e
(BU,846) 3.61 3.92
{BU,8,7) 3.61 3.92
§BU,8,8) 3.61 3.92
{BU,16,.1) 12.00 . 12,01 o
1BUs 164 2) 7.20 7.20
(BU, 16, 3) 6.00 ... 6.00 -
{BUy 16,4 4.80 4.80
{(BU, 1645) 4.80 4 .80
(BU, 1646) 4.20 4,20
{BUp 16,7) 420 _— . 4,20 _ e
{BUy 16,8) 3. 61 3.92
{BU,32,1) _..12.01 N ) _— 12.01 B
(BU¢32,2) 12.01 12.01
§BUy 32,3} 9.00 9.00 o I
(BUy3244) 71.20 7.20

. 4BU.32,5)  6.60 __6.60 e
{BU, 32,60 6.00 6.00
(BUg327) . 5.40 I S, . 5ek0 S _—
{BU,32,8) 4.80 4 .80
(BU,48,3) 12.01 12.01 . e
(BU, U8B, 4) 9,60 9.60
(BU,u4B,y5) 8.40 — e e BeMO e
{BU48B,06) 7.20 7.20

... ABU,uB,7»  6.60 . b0 S —
(BU,u4B,.8) 6.00 : 6.00 '
{BUpblel) 12.01 12.00 ~ I I
(BU,64,5) 10.20 10.20
(BUy6U,6) 9.00 2 %e0O0 o ~
{BU,6U,T) 8.40 8.40
{BU.64,8) .20 . - 1020 I




