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An Efficient Analysis of Worst Case Flush Timings for Branch Predictors

MASAHIRO KONISHI,+* HIROSHI NAKASHIMA,! TAKASHI NAKADA,!
ToMoAKI TSUMURAH** and HIROAKI TAKADAM

This paper proposes an efficient algorithm to find the worst case flush timings for a given
program with respect to the number of branch mispredictions. First we give a basic algo-
rithm based on dynamic programming which takes O(N2F) computation time for a program
with N conditional branches and F flush timings. Then we show its improvement to achieve
O(NF) time approximately for practical programs with its proof obtained by our evaluation

with SPEC CPU95 benchmarks.
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Algorithm DPWCFT :
I'0... NJ[0] « cost(N);
for f =1 to F do begin
r[...N]|f] < 0;
for j = N downto 0 do begin
C[0...j] « cost(j); -
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end

end
end
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Algorithm OptWCFT :

I[0...N][0] « cost(N); find a(i) for all 3;

for f =1 to F do begin
rpo...Njjfl=0 C[o0..
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R1 RUFY—IOHHT

benchmark N(x10°) B L A

099.go 62,098 | 1,902 1.65 | 3.36
124.m88ksim 6,496 936 | 1.11 | 3.11
126.gcc 198,388 | 2,048 | 1.28 | 3.16
129.compress 3,889 427 | 1.39 | 3.25
130.1i 24,233 587 | 1.26 | 3.16
132.ijpeg 97,793 | 1,103 | 1.18 | 3.10
134.perl 328,327 | 1,327 | 1.16 | 3.12
147.vortex 299,712 | 1,979 | 1.04 | 3.03
101.tomcatv 361,766 835 | 1.04 | 3.03
102.swim 28,859 790 | 1.06 | 3.05
103.su2cor 792,679 1,032 | 1.08 | 3.03
104.hydro2d 739,074 | 1,117 | 1.01 | 3.00
107.mgrid 205,374 812 | 1.11 | 3.10
110.applu 17,842 912 | 1.80 | 3.60
125.turb3d 734,122 | 1,075 | 1.26 | 3.20
141.apsi 100,362 | 1,169 | 1.11 | 3.07
145.fpppp 3,385 806 | 1.16 | 3.09
146.waved 192,736 | 1,132 1.02 | 3.01
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