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The Proposal of Tri-Mode Branch Predictor

FuMIKO SAITO! and HAYATO YAMANAT#

The branch prediction is installed on the recent processor 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.

Recently, many various branch predictors have been proposed. Hybrid branch predictors
composed of multiple pattern history tables (PHT) show the highest accuracy among them.
The Bi-Mode branch predictor is the most famous of the hybrid branch predictors. On the Bi-
Mode predictor, the Choice PHT judges the branch bias and selects the Direction PHT(Taken
or NotTaken PHT). This paper focuses on the Weakly Branches which the Choice PHT judges
Weakly Taken or NotTaken don’t have the branch bias. In order to avoid the Weakly branch
influence on the Direction PHTSs, we propose ”the Tri-Mode brach predictor” added the
Weakly PHT predicting the Weakly branches. On the 12KB Tri-Mode predictor, the branch
miss reduction rate from the Bi-Mode predictor shows average 2.78% in the SPECint95(ref
inputs) benchmark simulation.
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