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The Branch Predictor refering a BTB Entry Existence

FuMiko SAITO! and HAYATO YAMANA Tt

The branch prediction is installed on the recent procesor to avoid stalling pipeline. Branch
prediction is a kind of speculative execution for control dependence. In the recent year, the
deeper pipeline gets, the higher branch miss prediction penalty reaches. Thus, branch miss
prediction rate must lower to rise processor performance.

The branch prediction predicts a branch direction and a branch target address. BTB(Branch
Target Buffer) registers Taken branch. We found that the most branches, which do not have
BTB entry are NotTaken branches. We propose the branch predictor reffering a BTB entry
existence. The proposed predictor only updates the entry of the branch whose target address
is registered in BTB, in order to allevilate aliasing. In SPECint95(train), branch prediction
miss rate loweres avarage 1.5% on 8KB Gshare predictor and avarage 0.4% on 1.5KB Bi-Mode
predictor.
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02 BITBOOODOOOOODODODODDODODOOOOOOOOODOOO (%)
Table 2 Taken Rate and Branch Miss Rate on the Dynamic Branch without a BTB Entry(%)

ooo | 099.go O 124.m88ksim 126.gcc 129.compress 130.1i 132.ijpeg 134.perl 147.votex
BTBUOOOOOOOOOOOOOOOOODOODOOOOO
none | 8.99 14.75 22.94 15.06  20.53 5.52 23.40 44.10
0000000 (Taken) DDODDODBTBOOOODOODOOOOODODDODODODODOOOOOO
none | 0.554 0.007 0.402 0.008  0.002 0.007 0.000 0.022
BTBUOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOO
1.0KB Bimodal 0.659 0.224 0.671 0.012  0.006 0.022 0.062 0.335
1.0KB Gshare 1.649 0.544 2.710 0.139  0.207 0.791 0.457 1.045
1.5KB Bi-Mode 1.501 0.056 1.235 0.041 0.075 0.084 0.070 0.237
1.5KB Comb 0.923 0.024 0.887 0.013  0.002 0.017 0.004 0.237
8.0KB Bimodal 0.339 0.006 0.235 0.009  0.002 0.003 0.000 0.016
8.0KB Gshare 1.859 0.130 1.400 0.093  0.063 0.125 0.083 0.225
12KB Bi-Mode 0.885 0.008 0.551 0.022  0.018 0.833 0.003 0.022
12KB Comb 0.358 0.006 0.293 0.009  0.002 0.005 0.031 0.017

03 BIBOOOOOODOODODODODODODODOOOOOOOODOOO (%)
Table 3 The Branch Miss Rate of the Branch Predictor
exceluding Dynamic Branch without a BTB Entry(%)

ooo 099.go O 124.m88ksim 126.gcc 129.compress 130.1i 132.ijpeg 134.perl 147.votex oo
ooooo
1.0KB Bimodal 24.91 5.51 13.04 14.42 12.78 11.53 8.61 2.11 11.61
1.0KB Gshare 29.38 3.02 14.16 8.26 6.44 11.53 4.48 3.33  10.07
1.5KB Bi-Mode 24.61 2.14 9.67 8.05 6.30 10.02 3.47 1.20 8.18
1.5KB Comb 23.03 1.97 10.03 8.40 6.47 9.99 3.78 1.38 8.13
8.0KB Bimodal 23.90 5.21 12.05 14.42 12.77 11.49 9.01 1.34 11.27
8.0KB Gshare 21.89 1.92 8.29 7.28 5.20 9.62 2.45 1.23 7.24
12KB Bi-Mode 18.04 1.66 5.95 7.53 5.21 10.02 2.34 0.51 6.41
12KB Comb 18.70 1.57 6.19 7.93 5.48 9.43 2.42 0.62 6.54
BTBUOOOOOOOODOOODOOOOOOOOOOO
1.0KB Bimodal 24.61 5.26 12.50 14.42 12.77 11.51 7.92 1.61 11.32
1.0KB Gshare 27.64 2.03 10.29 8.06 6.08 10.50 3.74 0.94 8.66
1.5KB Bi-Mode 23.47 2.06 8.22 8.00 6.14 9.89 3.41 0.74 7.74
1.5KB Comb 22.25 1.91 8.77 8.37 6.37 9.90 3.44 0.80 7.73
8.0KB Bimodal 24.13 5.18 12.11 14.42 12.77 11.50 7.92 1.33 11.17
8.0KB Gshare 19.93 1.66 6.73 7.17 5.11 9.41 2.31 0.57 6.61
12KB Bi-Mode 17.55 1.66 5.74 7.51 5.17 9.17 2.34 0.50 6.21
12KB Comb 18.58 1.55 6.12 7.92 5.46 9.39 2.40 0.56 6.50

04 00000 [099.g0](%)
Table 4 PHT Selection Miss Rate[099.go](%)

gooog goooo

Comb oo
1.5KB 53.73  52.81
12KB 56.30  55.77
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