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The Impact of Branch Prediction with Value Prediction

Kouji Nakamura, Kiyokazu Katayama, Yuuki Fuse, Hideki Ando, and Toshio Shimada
Graduate School of Engineering, Nagoya University

Value prediction that predicts the results of instructions will be an essential technique for the future superscalar
processors. We proposed a branch prediction mechanism that uses value prediction. This mechanism predicts
operand values and opcode of a branch, and then predicts its outcome. This mechanism improves branch predic-
tion accuracy by being incorporated in a hybrid predictor with conventional branch predictor. Our evaluation
results show that this hybrid branch predictor improves computer performance by a maximum amount of 18.0%
or an average of 5.6% over 4K-byte gshare on SPECint95 benchmarks in the future superscalar processor with a
deep pipeline and wide issue width. In addition, we propose a technique to improve performance of the selector
by adding branch history to the index of the selection table. Our evaluation results show that the predictor
with our technique improves computer performance by a maximum amount of 21.5% or an average of 9.9% in
the future superscalar processor over 4K-byte gshare.
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