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A Branch Prediction Scheme that Reduces Destructive Aliasing

Using Branch Direction Bias

RyoTA NoGucCHI,t ATSUSHI MORI, 't RYOTARO KOBAYASHI, it
HiDEKI ANDO't and T'OSHIO SHIMADA'

Branch prediction accuracy makes a tremendous impact on modern high-performance mi-
croprocessors that exploit instruction-level parallelism. Aliasing is a known major factor that
limits prediction accuracy. A several studies have attempted to reduce the total rate of alias-
ing. Yet, only this approach is not enough for further improvement of prediction accuracy. In
this paper, we focus on reducing destructive aliasing that has a negative impact on prediction
accuracy. We propose a new branch prediction scheme, called sgshare, which modestly af-
fects prediction accuracy even when aliasing occurs. Sgshare divides the pattern history table
into two parts, and maps branches with the same direction bias to only a single part of the
table. This mechanism converts destructive aliasing into harmless aliasing. Our evaluation
results show that sgshare achieves 0.05-0.89% better prediction accuracy than the conven-
tional gshare with approximately 8 K-byte hardware cost. This improvement of the prediction
accuracy contributes to the performance of a current superscalar processor by 7.19%, and
that of a future superscalar processor with a wider instruction issue and a deep pipeline by
14.6%.
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Table 2 Distribution of the branch history and the extra address.
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