FIT2011 (% 10 EFREFEM 74— L)

C-001

bobddddbooooooddddbooooouooddooooon
A Branch Predictor Using Miss-prediction Bias and Rule of Local History

oooof
Takaaki Oshita

1. OO0

O00000,00000 (Taken), 000 (NotTaken)
0000000000000U0oOoooOooooooo
000000, 000000000000000000
0000000,00000000000000O000
0000000000 0.ooo0,000000000
O000oooo0o0. oo,000000000000
g, 00ooddduogooooooobobobo, g
I A T I I I
gogooobobobobbobooooo,gobobobooobog
O Pattern History Tabled PHTO O INDEX OO OO
goodboobobooboobobooboobo.
00000,0000000000000000000
0000000000. 0000ooo,000000
00000000000O0oooooooooooao,
0000000,00000000000000000
00000000O0O0O0Ooo0o0.ooooooooo
O00000O0o00ooOo0oOoooooOoooo,oo0o
00000o00o0o000ooooO. ooooo,o00
O000o0oO0o0oO0oooOoOoooooOoooo,oo0o0
o0000o0oOooOoooooOooOoOoooooo,
gobooobooobboobboooboooboobog
god

2. 0OO00OO0O

00o0oddDooDOodooooooooooooog
oooOoooOoOOoOoooOo. obooooboooo, oo
0000000000, 000000000o0o00oao
00oo0d0ooOodobOOo0ooooooooOoooog
ooooooooo.

O00000D0D0OO00D0D0OO00d, Bimodal OOOO
Gshare J0OD0OO0O. 0000, 00000000000
0000000 o0o0oooooooooooooog
00000000 Bimode 00 OO Bimode-Plus OO
ooooooooo.

2.1 Bimode 000

Bimode 0O DOOOO0OO0O0O0DOODOOOOOODODO
O000000.00000000000 Taken D ODO
O00O0000ONotTaken OO O OO0OOOOOOOO
gboobobobooobobobobobooooo
o000 pHTOOOODOOODOODOOOODOO

f00000000000000, Graduate School of Science
and Engineering, Ritsumeikan University

fDoooooood, College of Science and Technology, Rit-
sumeikan University

$00D00000D000, College of Information Science and
Engineering, Ritsumeikan University

oot?
Lin Meng

ooos
Shigeru Oyanagi

000000000000 Taken OO NotTaken OO 2
OO0 Gshare D00 DO0O0O0O00DOD0OODOODOOOO
0000000000000 0o0ooooooo,2040d
Gshare 000D DOO0OO0O ChoicePHT OO O0OOO
gopooooog

2.2 Bimode-Plus 000

Bimode-Plus O OO0, Bimode OO OOOOOO0O
0000000.00000,0d Taken, 0000 Not-
Taken 0000000000000 ODOOOODOODOO
J00dd0oD0o0doDO0o0oDOO0oOooDOOoOgooog
00000000000 Bimode-Plus 00 0O O Bimode
00000000 Bias Table O 00O Taken flag 0 Not-
Taken lag 00000000000 OODOOODODOOO
jdoddoDooopDoOoU0ooOoUooDoooDooooag
O Bmode DOOOO0OODOODOO,00000000
00 Bimode OOODOOO0OO0OOOOOOODODOOO
ooooooooooood

3. Ugbboaao

O0D00O0OBimode-Plus 00O D0DOODOOOOO
ooooooooooooooooo.ooooooo
00000 32KB, 00000000 SPECint2000 O
0 bzipOgeeO gzipOmefO parser twolf0 vprOvortex O
000,000000000000,00000000A0
O0lle000DOOO0OO0OOODOODOOOOOODOO
00ooooooooooooooo.ooooo,01
000.000000000000,000000000
gooooobOdbD soboobooobobooo, d
0oooooooooooooo.o10dwproon
68%, twolf 0 0 0 94%, mef 00 100%0000000
goooodoooo. ooooo,0o0o0ooooo
goopoooooooog.

4. Uggbooooon

0000,0000000000000000000
000000000000000000000.

00000000000000000 mef, twolf, vpr
0,00000000000000000000000
00,00004bit000000000000000
0,000000000000000. 0000000
0000000000000000000000000
00.200000,000000 mefd 70.5%, twolf
0 81.7%, mef0 65.9%00000000000.

381 Copyright © 2011 by Information Processing Society of Japan and

(551 5)

The Instiute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2011 (%5 10 EEHAE RN T+ —5 L)

FRAD N
o o o o
= &8 R &

o

09
0s
07
06 |
o | mm I
Bec gtip

bip

vortex vpr

O 1. 000000000000000000000O0
oooobobole00gon

mef parser twolf

ERUFI—Y

O 1. 000b000o00oo0boocoooboo

goo ogoad

mcf 1110 46.1%
0110 24.4%

twolf 1111 50.1%
1011 31.6%

vpr 1111 52.8%
1010 13.1%

0 Taken = 1, NotTaken = 0

5. Ugb0o

goboooobooobooooooboooobooo
oboooboooboobooobooooboonbo
udoooobobooodoo. ooo,0000o0o0o0o00n
OOO0O0OOO00O. BasePredictor 00O OOOOOO.

0000000 O0g, Taghd MCT(Miss Counter) , J
additD 00000000000 0000 Extended BTB
OEBTBOOOOODO,0000000000000DO
obooooboo.0o0oboo, 0000000000
0000000000000 MCT(Miss Counter) 00O

00 Base Predictor 000000000 OOOOOOO

oo0oodoooooooooooooogooooono
oooopooooooooooon.

00, Addr, LH, RULE, RP, DOOOOODO MBB
O Miss Bias Buffer00 00O 0. MBBO,OOOO0OO
O00oo0oooooooDooogooog, Addrogno
oooo0oOo,LHOoODODOOoOoDoOOooDOo, RULED

00000000000 O0000, RPORule Pointer™

O RULEOOOOO, DODigitd RULEDOOOOO.

EBTBOOOO0OOOOOODOOOODO MBBOUO
ooo0o,000000C0cOO00000o0oMBBOOO
obooobOLHOoOoooobooobooooo. boooo
OO0000D Search RULEODDODODODOOOOOO.O

n-1 PC 0 GBHR

i Miss Bias Buffer (MBB)
Extended
BTB(EBTB)

Addr [LH |RULE|RP| D

miss / hit

020000000000

obobooooooobo,0cobo0obooooooonoa
g0.0o000oo000oo0ooboooboOgooog XORrR
ooo0000000000OmaskO0OOOOOO,00
gboboooooooboo,obobooooooonoa
gbooooooo. oobo,0000000 001001001
g0,00103bit00000000O00OOCOO,o0010
gooobooobooooo,ooob:oor0ooboon.
000,000000 MBBO RULEOOOO,RPOO
gbooooboobooooooboobooooobon.

gbooooooboobooooo,oo0oo00obooo
gbooooooboo,ooobo0oboooooooa
go0ooO0.00oooooMCT O 4bit000 EBTB
0000000000 RAMO 1 KBOOO.OOO,
MBB O Addr, LH, RULE O 32 bitO, RPO DO 5
bitOOOO 106 bit0O00, 000000 80000,
MBBOOO 0.106 KBO cCAMODODO.

6. OO0

Oooo, SimpleScalar 0D OO0 O0QC0OQOOOd, OO
oooooooooooouoooo. oooog, oo
oooo.

goon

1] 00 00,00,000,’00000000000
000000000007, SACSIS 2010 , pp.87-88,
May. 2010.

[2) D0OODOO,0000,7000000000000
0000000000000”, 000000000
0, Feb. 2005.

3] D0OD0D,0000,”000000000000
00000000 00000000000000?,
SACSIS 2009 , pp.327-334, May. 2009.

4 O 0,00 0,’000000000000000O0
gobooogr,00bo0ooooodgd |, to appear.

382 Copyright © 2011 by Information Processing Society of Japan and

(551 5)

The Instiute of Electronics, Information and Communication Engineers
All rights reserved.

IIIII!III




