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parallel execution

before run time at run time

statically
reschedule in

compile

scheduled code
(old architecture)
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parallel execution

before run time at run time

dynamically
reschedule in

software

first-time
page
fault

scheduled code
(old architecture)
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A

B C

D

if p br C

if - - i br A

7
3

7
3

9

A

B

if p br C

C

D

if - - i br A

D’

if - - i br A

counts from
profile data

1
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A

B C

D

if p br C

if - - i br A

6 4

6
4

9

A
set p

D
if - - i br A

B
if p
if p
if p
if p

C
if ~p
if ~p
if ~p
if ~p

1
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IALU IALU FPAdd FPMul Load Store Cmpp Br

A nop B C D nop nop

nop nop nop nop nop nop nop nop

E F nop nop nop nop nop nop

G nop nop nop nop nop nop H

nop

Load latency increases,
one less IALU

E, F dependent on C,   C takes 2 cycles

256 bytes total FPAdd FPMul Load Store Cmpp Br

B C D nop

nop nop nop nop nop nop

nop nop nop nop nop nop

nop nop nop nop nop

nop nop

IALU

A

nop

E

F

nop nop nop nop nop nopnop

G nop nop nop nop nop H

nop

336 bytes total (10 extra nops)
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Original code

header bit pause

1  0  2    A

0  2  x    B

0  4  x    C

0  5  x    D

1  0  0    E

1  1  0    F

1  0  0    G

0  7  x    H

063

optype

1  0  1    A

0  2  x    B

0  4  x    C

0  5  x    D

1  0  0    E

0  1  x    F

1  0  0    G

0  7  x    H

063

Rescheduled code
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beq

beq

A
B
C
D

A
B
C
D

(1) branch target
invalid

from another page

to another page

(2) may need patchup code
to undo effects of A/B/C/D

Problems:
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A native

B-A no overhead

B-A w/overhead

C-A no overhead

C-A w/overhead
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B native

A-B no overhead

A-B w/overhead

C-B no overhead

C-B w/overhead
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008.espresso

022.li

023.eqntott

026.compress

072.sc

085.gcc

cccp

tbl

grep

lex

yacc

129.compress

099.go

134.perl

130.li

Speedups
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Overhead Ratio (percentage)

0&À��xê}ëÍí4ê,ä�Æ¼ÅÉÄ�¿4Å6Ã
È�ã�Ã2Ð�ÀÂÎ�Ásá�Ì�ÅÉÄ�ßÉÅÉÊ+Ð�Ã���Å6ç�Ï�Î�ÄR¾�Úæé
-�
.�ã�å)ØYÐ�Î ¾�Úæé

-�
.�ã�å�â,Ä�ÅÉÁ�ßà¿xÅÉÈxÓxÙÂÀÂÊ���ßÍÃ
Á�Å¼ê

�j



0.5

1

1.5

2

2.5

3

3.5

4

4.5

5
00

8.
es

pr
es

so

02
2.

li

02
3.

eq
nt

ot
t

02
6.

co
m

pr
es

s

07
2.

sc

08
5.

gc
c

cc
cp tb

l

gr
ep le

x

ya
cc

Sp
ee

du
p

PRC Infinte

PRC-0

PRC-32

PRC-64

PRC-128

PRC-256

PRC-512

PRC-1024
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