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Effects of Introducing Redundant History in Perceptron Branch Prediction

AKIRA SHIBUKAWA," YASUYUKI NINOMIYA," KOKI ABEf
and SATOSHI KOBAYASHIf

Perceptron branch predictors have been attracting attentions because of their high predic-
tion accuracy. However, perceptron predictors have a disadvantage that linearly inseparable
patterns can not be learned. To overcome the drawback, ideas of introducing correlations
among past branch behaviors to perceptrons as redundant inputs have been proposed. But
studies on what factors affect on branch accuracy in introducing redundant inputs are insuf-
ficient. This paper investigates by simulation effects of two factors on prediction accuracy of
perceptron branch predictors: length of branch history used for generating correlations and
range within which correlations are formed. Results reveal that when branch history used
for generating correlations is short, prediction accuracy rather decreases. For improving the
prediction accuracy, long enough part of branch history needs to be used and correlations
need to be formed within wide enough range. In case of 64 bit GHR, redundant inputs reduce
the miss prediction rate of original perceptron predictor by 10 %.
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Fig.1 Perceptron Branch Predictor.
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Fig.2 Part of GHR and its range used for forming
redundancy.
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Fig.3 Miss Rates of Perceptron Branch Prediction

without redundant inputs and Gshare.

goooboooooooooooooooooobooboo
goboooooobooooooboooobobooon

4. O OO0

gooooOoooooooooUoUoooooooo
ooooOoooUooooOoOoooOooooooooo
ooooOoOoooOoooooooooooooooo
O0000000000000000D0000 SimAl-
pha”? 000DDOOO0O0O0OO0OODOOO SPEC
Cint2000 DOOOOO

4.1 000DOOOOOOOO

4.1.1 GshareO00O 00O
o0oo0ooooooooooooooooooo
0oddo0booooooooooooboobooooa
oo0ooUdoooUopooUooooooo sgooo
00000 20000000000 GshareOOOO
0¥ 0064000000000000000OOODO
000000000000 Cint20000 1100000
O000ooo0o0oU0OoooooOoooooooooon
0o0oDOOoO0oo0ooooOOooooooooooon
0000o0o0oooooooooooono

4.1.2 0000OO0OO0OOOOOO
000000000oooo0oooooooooo
gooodooboboobooooooobooooood
oooooooooooooooooooooooo
oooooOoOoooooooooooooDoDOOO 4
O GHROOODO 160320480640 00000000
ooooOoOoOooOoooooooDOoooooooo
oooooooo0oooooooooooooooo
ooooooooDoOOoOO0Oo0oooooooooooO
000000000 0D00D0D000 16384000
00o0ooooO0oO0o0ooooooooooooooon

017d


島貫
テキストボックス
－17－


¢int2000 average GHR 16bit >
GHR 32bit - +
GHR 48bit - %
GHR 64bit [
4.5 —
& %@()///*
3 4 B—
S Lt ) e
g FIRE R P
35 **% ~—:"55;‘>Ek ”
30 0.0005 0.001 0.0015 0.002 0.0025

[1 / number of entries]
04 0O0O00O000ODDODOOOOO (DDODOOOOO
oo)
Fig.4 Number of entries of weight table and miss predic-
tion. (Inverse of number of entries is taken as z
axis.)
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Fig.6 Miss rate of perceptron branch predictor with various redundant inputs.
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