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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
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LVE3

PLU

SIX
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BXCZ,N11Z
ST(BU,4),VPI+1.32+.18-.4,128-18-4
BRZ,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

3/8/61



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:

34C



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
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COMMENTARY ON TRANSMIT INSTRUCTION

The transmit instructions were timed with the external operands
in the two lowest memory boxes and the internal operands in locations
4.0 through 9.0. The index operands were in $2 through $14 (18.0
through 30.0).

LA is emptied before the actual transmission of information.
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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 S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>