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Branch Filtering Mechanism with Path Trace

S M,†1 T F,†1 H S,†1
M G,†2 Y N,†3 S- M†4

and S T†1

Branch filter mechanism is a method which reduces destructive aliasing on PHT (Pattern History Table).
This improves the misprediction rate not to use PHT for the branches with strong tendencies. Otherwise,
it proves recently that path traces are hint for branch predictions. So, we propose branch filter mechanism
with path traces. It is supposed that this mechanism improves the misprediction rate not to use PHT for the
path trace with strong tendencies. When this mechanism is impremented on Global Perceptron Predictor, the
average misprediction rate is reduced by 0.14%. Especially, the misprediction rate ofgo is reduced by 0.7%.
And, when proposal mechanism is impremented on Path Based Predictor, on Piecewise Linear Predictor,
and on Path Trace Predictor, the misprediction rate ofgo is reduced by 0.6∼0.7%.
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Fig. 2 GPP (Global Perceptron Predictor)

=lJ0Nlg ,t=,o (^GO GPP)rHQ7$

=NkLr=,kLH9k

J*$BTB K_97?~O$,t=,orHQ;:

K UntakenrV9
7)
%

U#k?!=N97OJ<Nh&K7FT&’

• RCH7?(sHjNP$"9&SCHH,tk

L,lW7?lg$N.Y+&s?r$s/ja

sH9k

• lW7J+C?lg$P$"9&SCHr?>7$

N.Y+&s?r 0 K9k

J*$,t=,oN97O=lrHQ7?~N_T&%

c(P$3b NN.Y+&s?rbDU#k?!=

G$always TakenN?ar=,9kH7h&%3N?

a,GiKU’CA5l?~$+&s?O 0G"k?

a$=,o,HQ5lk%=7F$P$"9&SCH

K 1 ,;CH5l$+&s?O 1 KJk%2 s\b$

+&s?O^@GgMKJCF$J$?a$=,o,

HQ5l+&s?, 1 }(k%=7F$8 s\KJk

H$+&s?OGgMKJCF$k?a$P$"9&

SCH,HQ5lk%J_$3N?aN=,KO$4

FP$"9&SCH,HQ5lk3HHJk%

3Nh&K7F$U#k?!=O$/P~N,t?

a,=,orHQ9kNrI0%

2.2 Q9psrxQ9k,t=,o

A,GRY?h&K$a/GO$Q9psrxQ7

?,t=,o,g.HJjDD"k%\aGO$=&

7?=,oG"k$PBP (Path-Based Predictor),*hS$

PTBP (Path Trace Branch Predictor)KD$FRYk%

3liN=,oO$GPP (Global Perceptron Predic-

tor)rY<9K/87F-?%=3G$^:O GPPK

D$FRYk3HK7h&%GPP+NO$Q9psr

xQ7F$J$@KmU5l?$%

2.2.1 GPP (Global Perceptron Predictor)

^ 2 K$GPPN=.r(9%=,K*$FOQ<;

PC

u >= 0
 Taken(1)
   or
Untaken(-1)

time
h 1 0

table h table 1 table 0

bias

speculative global branch history

PR 1PR h PR 2

^ 3 PBP (Path Based Predictor)

Fig. 3 PBP (Path Based Predictor)

WHms,f4*JrdrL?9%Q<;WHmsK

0m<Pk,tzrr~O7F,t=,rT&%J*$

~OH7F$0m<Pk,tzr@1GJ/m<+k

,tzrbQ$?$Global /Local Perceptron Predictor

bsF5lF$k%

E_;CH (weight set)O#tQ$k%=liO$PC

rOC7s07?bNr$sG/9H9kF<VkK

J<5lF$k%=,K]7FO$,t?aN"Il

9rQ$FF<VkK"/;99k%?@7$g-share

JIHO[Jj$$sG/9N8.KO0m<Pk,

tzrrQ$J$%,t?aKP7F 1 DNE_;C

H,*Plk3HKJk%3NE_;CHrQ<;W

HmsNE_H7$0m<Pk,tzrr~OH7F$

=,rT&NG"k%

~ O

~OO 1(Taken)/-1(Untaken)G?(ilk%

E _

8SCHdfU-0t?G=5lk%~Ob 1/-1G

"k?aK$QBNW;,C:;K"eG-k%

POH=,

QB, 0JeN~ 1 (Taken)$=&GJ1lP -1 (Un-

taken)rPO9k%

eRNh&K$Q<;WHmsN~ON95Ozr

9y KhCF?(ilk%=7F$=N,NC:;,$

=,K]7FTolk%7?,CF$zr,9$H$

=,kL,BT9F<8KVKgoJ/JCF7^&%

=3G$=,h}rQ$Wi$s=7? PBP,s

F5l?%=lGO$!O PBPKD$FRYk3H

K7h&%



4 psh}Xq@8o Aug. 2007

2.2.2 PBP (Path-Based Predictor)
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= 1 G,=5l?zr9HF<Vk&5$:

Table 1 Tuned history length and table size for each predictor.

Hardware wo Filter w Filter (4K ent.) w PTBF (4K ent.) w PTBF (2K ent.) w PTBF (1K ent.)

Budget History Size History Size History Size History Size History Size

4KB 28 128 16 128 16 128 24 128 28 128

8KB 28 256 24 256 24 256 28 256 28 256

16KB 28 512 28 512 28 512 28 512 28 512

32KB 28 1024 28 1024 28 1024 28 1024 28 1024

64KB 60 1024 60 1024 60 1024 60 1024 60 1024

128KB 60 2048 60 2048 60 2048 60 2048 60 2048
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Fig. 7 Misprediction rate for the length of the path
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Fig. 8 Misprediction rate for the size of filter mechanism with path
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Fig. 9 Breakdown of hit/miss rate with a 8 KB hardware budget.
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4) Jiménez, D. and Lin., C.: Fast Path-Based Neural
Branch Prediction,Proceedings of the 36th Annual
International Symposiumon Microarchitecture, San
Diego, CA (2003).
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Fig. 11 Destructive aliasing rate with a 8 KB hardware budget.
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