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Online Branch Predictor Designs Using a Genetic Algorithm

KEITARO ISHIDA,t MOTOAKI MATSUZAKI,t HIDEKI ANDO?
and TOSHIO SHIMADA?

A variety of branch predictors were previously proposed by analyzing the behavior of
branches. In general,the tendency of branch behavior varies according to the sequence of
executed instructions. Branch prediction accuracy can be improved if the prediction scheme
can be changed so that it is adapted to branch behavior. To realize this, the branch pre-
dictor must follow the changes of branch behavior. This paper proposes an online branch

~ predictor that dynamically adapts to branch behavior by changing its own structure at run
time. We use the. existing framework of two-level branch predictors and evolve the mapping
function with a genetic algorithm. We confirmed through our experiment that the proposed
online branch predictor can evolve the structure of the mapping function, leading to higher
prediction accuracy, by following and adapting to the branch behavior.
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