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Hybrid Branch Predictors Evaluation on Prediction Accuracy

Fumiko Saito!? Takeshi Kitamura! Hayato Yamana'?

! School of Science and Engineering, Waseda Univ. 2 Advanced Parallelizing Compiler Project

O In recent years, branch predictors with multiple prediction tables, which are called ”Hybrid Predictor” in this
paper, have been proposed. ”Hybrid Predictor” is classfied into two categories. One is ” Combining Predictor”,
the other is ”De-Aliased Predictor”. The difference between ” Combining Predictor” and ”De-Aliased Predictor” is
a means to select a prediction table. ” Combining Predictor” select a prediction table by confidence. ”De-Aliased
Predictor” select a prediction table by branch direction bias. Although the prediction accuracy in ” Combining
Predictor” is the highest, ” Combining Predictor” has been mostly compared with ”De-Aliased Predictor”.

O In this paper, we compare the prediction accuracy in ”Combining Predictor” with the one in ”De-Aliased
Predictor” on the same hardware buget. Although we have selected one hundred million first instructions, in this
paper we select all instructions except input processing. We try to alleviate aliasing in ” Combining Predictor” by
update mechanism on ”De-Aliased Predictor” (ex. partial update). As the result, in gecc and ijpeg(SPECint95)
” Combining Predictor” predicts branch directions 0.1-1% better than ” De-Aliased Predictor”. In gcc, ” Combining
Predictor” with partial update predicts branch direction about 0.5% better than ” Combining Predictor” with total
update. These show that ”Combining Predictor” and ”De-Aliased Predictor” are little difference on prediction
accuracy, and that ”Combining Predictor” may predict better by improving update mechanism.
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