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Branch Filtering M echanism with Path Trace

SaivoBU Miwa, it Tomonisa Fukuyama,t HAJIME SHIMADA,
MasaHIRO GoSHIMA, 2 YASUHIKO NAKASHIMA,® SHIN-ICHIRO M ORI
and Suamir TomrTan

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 isimpremented on Global Perceptron Predictor, the
average misprediction rate is reduced 0.14%. Especially, the misprediction rate of go is reduced 0.7%. And,
when proposal mechanism is impremented on Path Based Predictor, on Piecewise Linear Predictor, and on
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Path Trace Predictor, the misprediction rate of go is reduced 0.6~0.7%.
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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

01 0ooo0oooooooooooooo
Tablel Tuned history length and table size for each predictor.
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