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Decreasing Value Predicted Instructions Using Pro�le

Daisuke Iizuka,y Toshihiro Ozawa,yy Shuichi Sakaiy

and Hidehiko Tanakay

Value prediction is a new technique to improve parallelism by breaking true data depen-
dences. Most of proposed architectures with value prediction support, are designed to selec-
tively predict instructions with high hit prediction rate. However, not all of these instructions
contribute to more parallelism. This paper describes a new technique to eliminate redundant
value predictions using pro�le data. Evaluation results show that we can eliminate number
of predictions up to half of normal number of predictions, with only a little performance
degradation.
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XZTV=lB�]4Òep�Z>HXWÒeyp�×

LlÆç\$�p_flHXBWCl5

H\XC4Òeyp�×LlÆç]4yÒep�Zo

ZATQB�X§ÌJV4 VPGain\²RF_D$�

ImlHX[Zl5

O\Qf4�¯PCpgUyÒeÆç[ÔJV4yÒ

ep�ZTQë½Òeyp�5[�×LlÆç\$�B

_DZl�u{¡Kp�éLlX

TotalGain =
P

VPGain�
P

VPPenalty (2)

XZl5iTV4

TotalGain > 0 (3)

pÂQL4T�ZyÒeÆç[U=VÒep�Z?^4

Òeyp�×Ll�5\Æç\[V\$�p_flHX

BWClHX[Zl5

" 3pÂQLi>ZT�ZyÒeÆçpYtLlX=

>EìpEì 1XLl5Eì 1pÂQLT�ZyÒeÆ

ç]4Òe[ilÜ´B[DZ=Æçh4yÒe\��

[il��¡�t8\qCZÆçp8ÈJQg\XZ

l5

4.3.2 =) 2:+!ú:øñSY�9"

yÒep�ZTVg«Ã\Z=Æç]4Z2\Eì 1

WYtImZ=Æç\k[gh�Ll5è?^4<lT

�Æçp$�LlB�p�?l5LlX4<l []4

O\Æçp$�LlHX[ik

VPDestLatency > VPDataReadyLatency(4)

XZlB4¶\<l []Òeyp�×LlÆçBh�

JZ=HXB<l5õ%\B�] VPGainB 0XZl

Qf4yÒep�Z>«ÃBZ=5

JAJ4q¯²\$�[@=V] VPGainB 0XZ

lB4¯²�[ VPGain > 0XZlB�Bh�LlQ

f4" 3pÂQLT�ÆçBh�Ll5

H\i>ZT�Æç[U=V]4Òep�Z>HXW

f�ü@pélHXBWClB4ÒeLlÆçKX§Ì

JVf�ü@ßB�=\Wûß]¥DZl5

OHW4H\i>ZÒe[ilf�ü@û½\:Z=

Æçp8ÈLlHXpEì 2XLl5

æm�[]4¨¸\" 5pÂQLT�Æç[U=V]
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h 2 ÖÂÔÙ¿ÆÓ´
1+2 99% )# 1 )# 2 )# 3

$!0*, $!'&" (-/3&"
.%A   
.%B   
.%A'    
.%B'    

h 3 �������¸°
������ ÍØ����� Áµ¯ÔÙ¼

compress 30000 q 2131 125,304,374

go 9 9 159,817,549

li train.lsp 264,507,762

m88ksim train.ctl.in 154,496,314

yÒep�ZoZ=i>[Ll5
P

VPDataReadyLatency

VPExecTimes
<

P
VPDestLatency

VPDestExistTimes
(5)

" 5\�¹]4<lyÒep�Z>T�Æçp$�L

l�[4ÒepÆ�JVAj$�[Æçp$�JVë½

BROImlcW\¢u�¤�\´äp«L5

²¹]4ÒepÆ�JVAj4OmPm\Òeyp�

5[�×LlÆçcW\¢u�¤�\´äp«L5

H \"[ i k4 < lyÒep � Z >T�Æ

çp$�JQ�[4q¯²B VPDestLatency >

VPDataReadyLatency XZk4
P

VPGain B:Z

=B�[]" 5pÂQIZ=Qf[8ÈIml5Hm[

ikEì 1ikgÒeÆçKpñjLHXBWCl5

4.3.3 =) 3:UAG�PúGUASYò3Vöþ

<lÆçpyÒeLlHX[iTVROImQÒey

p�5[�×LlÆçByÒep�Z>ÆçW<TQB

�4Z%\Æç[U=VÒep@HZoZDVg4õ%

\dÒep�Z>HXW�.�Zf�ü@û½B�jm

lB�B<l5JQBTV4Eì 1,2[@=V4Òey

p�5[�×LlÆçXJV4yÒeÆçpY^Z=i

>[LlHXW4Ij[ÒeÆçKp�ñLlHXBW

Cl5HmpEì 3XLl5

5. xjs|_zk

À=W]4r 3=W�§JQ4yÒeLlÆçpY¶

Ll�\Eìp\d�oNVÆçYt¼"p�OJ4O

mp�×JQ�\N�ü@ßX4yÒeLlÆç\�ñ

Î�[U=V¬ºJ4��p�Z>5

5.1 N  $ '

5.1.1 UASY?FR7

$�[ÆçpYtLl¼"XJV4Òeß 99% pÖ

3XJV4« 2\i>ZEìp\d�oNQ 4¼½[i

kÆçpYtJQ5

5.1.2 ����ï������

¬º[×=Q�¤��8{�£|��]4PKè

\¶�\�¤��8{W<l SPECint95\{Aj4

comprss4 go4 li4m88ksimpYqW�×JQ5�¤

��8{\$�ÆçKB4 1·9 2·Æç[Zli>[

�å���8�p~PJQ5�¤��8{Á\�å��

�X$�ÆçKp« 3[!L5

5.1.3 �����

SPECint95\�¤��8{�£|��p}¤�u¡

LlQf[4®��ïß6�O\ newcc}¤�u�p�

×JQ
8)
5Hm]4 SPARC version 7 ×\}8�p1
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g 5 ±©ÔÙ¼�Ï× (ÀÄ�Ñ¦)

åLl}¤�u�W<k4l¢�¡\{Óó÷p�×J

V=lQf4��¹p�Z>�[4Om[�JQ{Óó

÷\@W4Þp�Z>HXBWClX=>�}p�U5

5.1.4 ��

����

yÒe\¬ºÒâXJV4¨¸\i>ZÿO\�£

�����¡p�×JQ5

� £8�Æç\¢u�¤�] 2�u{¡4k\Æç]

1�u{¡5

�  y8����r\x¤� K¨È\�8�vws

�ò]Äô[<l5

� Æç���]4 newcc B1åLl}8�W<l

SPARC version 7p×=l5

� ²ØÒe\ÒeS�] 100%W<l5

� £8�6��s\s�¢�]4�u��u¤\_=

xÇWQÊ[ÒeIm4ªhÔç\Z=£8�6�

�s]sv�y�y8�$�B¼�W<l5

� yÒeÛÿXJV4 Last-valueÒeÛÿX4��

�u�ÒeÛÿp�×Ll5

� Òe��BÜCQB�]4ÒeÆ�Fp[ËL\[

5�u{¡AAl5

5.2 ( !

5.2.1 0*SY>úM#

¼" A4 B4 A'4 B'[@=V4Òeß 99%¼"X

§ÌJV��ZÒeÆçKBY\���ñImQ\Ap

J 5[!L5

JAjoAli>[4 y8����rx¤� KB

·¹JVg4OmPm\¼"[il�ñÆç\Î�]a

b�JDZTV=l5´äLlX4¼" AW 22%4¼

"B'W] 56%X£²¨@\��ZÒeÆçp�ñJV

=lHXBoAl5

5.2.2 K5UASY>úM#

Òeß 99%¼"X4¼"A4B4A'4B'[@=V4

1�u{¡[� [yÒep�Z>ÆçK\´äBY\

i>[·¹JQA[U=Vp4J 6[!L5

JAjoAli>[4Òeß 99%¼"X§ÌJV4

¼" A] 0.59 1.4Æç4¼" B'] 1.49 4.0Æç�

�ñ:JV=l5cQ4 y8����rx¤� KB

32\XC\¼" B'W]ÒeÆçK\´äB 1p¸ÂT

V=l5Uck4´äJV 1�u{¡[ 0.9Æç\yÒ

ep�Z>HX[ZlQf4Òe[ªØZ�8�vws

ÛÿB:ZDVLeHX[Zl5cQ4yÝé�8�¡
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g 7 µ¯ÃÊ�Ï× (ÀÄ�Ñ¦)

\á�BÜC[D=X=>Ü�g<l5

5.2.3 BJ,;XúM#

OmPm\yÒeÆçYt¼"p×=Q [4yÒe

p×=Z=B�X§ÌJQB�\f�\§ßpJ 7[!

L5J\ 100%]4[DÒep�ZoZATQ \$�

f�XZTV=l5

JAj4¼"AW]Òeß 99%\g\ikg'Ðf

�Bü@JV=lHXBoAl5cQ4¼" B'W]Ò

eß 99%\g\ikg�qW 6%\��f��¸[ZT

V=lB4Òeß 99%X§ÌJVgjGZ=f�ü@

ß[ZTV=l5

¼"B'W]ÒeÆçKp´äW 56%�ñJV=lQ

f4ÒeÆçKp�ñLlHX[ik�jml� ��

p�?lXH\f��¸]Õ�WClg\W<lX�o

ml5

5.3 . 1

Òeß 99%\¼"X§ÌJV4¼"B'[ilf�ü

@ßB'Ðël\]¨¸\i>ZÞÐ[il5

Eì 3W]4Òeyp�×LlÆçByÒeÆçW<

lB�]4õ%\ÆçBh�JZ=g\XJV¦TV=

Q5/TV4õ%\yÒe[ilN�ü@B�jmZ=

B�[4]¼XgyÒep�ZoZ=i>[V�ImV

Jc>HXB<l5H\i>ZB�[]4Z%\yÒe

p�Z>i>[¼" B'pÃãLm^4õ%\Òep�

ZoZ=ÒeÆç\$�p_flHXBWCl5

H\i>ZEìpwLQf[]4|£8�¡[�8�

ªhÔçp�àJZFm^ZjZ=5�[4yÒep�

Z>X�8�\ªhÔçBÁêLl\B_DZlQf4

�8�ªhÔçB·¹Ll5��[H\i>ZEìp¢

¶Ll\]�J=Qf4}¤�u��[iTVT�[ª

hÔçpÁUJVÒeÆçpê�LlHXB�?jm

l5Hm[ik4¼" B'\i>[ÒeÆçKpq°[

�ñJUU4¼"A \i>[Òeß 99%\¼"X��

\f�ü@ßp�lHXB¼�[ZlX�oml5

6. a ] b

ÀïßW]4/Ú\yÒep�Z>�\Ìs�p��

JQ5Òeß\�=Æç\{[]N�ü@[×ÔJZ=

Æçgh�LlQf4O\i>ZÆçpÒen?AjÈ

J4`ÒeÆçKp�ñLl*½p�§JQ5¬ºp

�ZTQë½4Òeß 99%\¼"X§ÌJV4¼"A

p�×JQB�]ÒeÆçKp 22%�ñWC4Òeß

99%ikg'Ð@Âl 45% \f�ü@B�jmQ5c

Q4¼" B'p�×JQB�]ÒeÆçK\£²¨@W

<l 56%B�ñ¼�XZk4 40% \f�ü@ßB�

jmQ5Ij[4}¤�u��[iTVT�[�8�ª

hÔçpÁUJZBjÒeÆçKpYtLlHXW¼"

B'\i>[q°[ÒeÆçKp�ñJZBj4¼" A

\i>[Òeß 99%X��\f�ü@p�lHXBW

Cl¼�NB<lHXp!JQ5

8 6

ÀïßpLLfl[<Qk4®��ïß6\Éiýd

�Ajö7óp�CcJQ5HDÑ&=QJcL5
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