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Proposal of Entropies for Representing Program Behavior
and Branch Prediction Performance

TAKASHI YOKOTA,! KANEMITSU OOTSUt and TAKANOBU BABAt

Predictors are inevitable components in the state-of-the-art microprocessors and branch pre-
dictors are actively discussed from many aspects. Performance of a branch predictor largely
depends on program behavior, however, we have no effective metric to represent the nature
of program behavior. In this paper, we introduce an information entropy idea on branch
predictors. We first discuss information of a branch result as an index of program behav-
ior and propose Branch History Entropy, which induces theoretical expected hit ratio and
thus becomes an index of prediction performance. We, then, discuss characteristics of table-
formatted branch predictors and propose two entropies: Table Reference Entropy and Table
Entry Entropy. The former represents effective amount of resources in a predictor and the
latter shows maximum expected prediction performance.
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history length  H(R) hit
(bits) (bits) ratio

6 5.265 0.8998

8 6.410 0.9235
10 7.284 0.9334
12 7.965 0.9370
14 8.515 0.9386
16 8.984 0.9403
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