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Branch Direction Miss Prediction Rate Diminution in Cooperation
with a Selector and Predictors on Hybrid Branch Predictor
Yukari Nakazawa

Fumiko Saito Hayato Yamana

School of Science and Engineering, Waseda Univ.

O In recent years, as pipelines length deeper, more accurate branch direction predictors are needed. Most of the
branch predictor tend to increase hardware budget for aliasing alleviation. This research proposes the means for
miss prediction rate reduction in same hardware budget Hybrid Predictor. This predictor is called Hybrid Predictor
Referenced Prediction Counter State(Hybrid-RPCS). Generally, low-predictability branches have high transition
rate and no direction deviation. For low-predictability branches, prediction is turned the other way, based on a
selector counter state and predictor counter states. For example, Bi-Mode Predictor has a strongly-state selector
counter choosing prediction tables and a weakly-state predictor counter deciding final prediction, and predicts the
opposite selector counter direction, miss prediction rate shows high. In SPECint95(ref) simulation, miss prediction
rate reduces max 1.43% on 1.5KB Bi-Mode Predictor and max 0.16% on 12KB Combining Predictor.
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