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A Branch Prediction Mechanism via Value Prediction

Kivyokazu KATAYAMA,! SATORU TODA,"? KOUJI NAKAMURA, .00
Yuki Fusg,too0 HIDEKI ANDOT and TOSHIO SHIMADAT

Value prediction that predicts the results of instructions will be an essential technique for
the future superscalar processors. This paper proposes a branch prediction mechanism that
uses value prediction. This approach allows value prediction to be used to remove control
dependences as well as data dependences. Our mechanism predicts operand values and op-
code of a branch, and then predicts its outcome. Our mechanism is incorporated in a hybrid
predictor with conventional branch predictors. This organization improves prediction accu-
racy by exploiting the correlations value prediction can capture in addition to the correlations
conventional branch prediction can capture. Our evaluation results show that our hybrid
branch predictor improves prediction accuracy by a maximum amount of 2.55% point or an
average of 0.84% point over 4 K-byte gshare on SPECint95 benchmarks. This improvement of
the prediction accuracy contributes to the performance of a current superscalar processor by
a maximum of 5.95% or by an average 2.43%, and that of a future superscalar processor with
a wider instruction issue and a deeper pipeline by a maximum of 14.14% or by an average

6.09%.
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Fig.1 Comparison with BPVP in timing of branch prediction.
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Fig.2 Hybrid branch predictor of the branch predictor with value prediction and

the gshare branch predictor.
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Fig.3 Value prediction accuracy of the source operands.
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Fig.4 Branch prediction accuracy with value prediction.
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Fig.6 Prediction accuracy improvement of the hybrid

predictors.
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Table 2 Optimum threshold values.
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Table 3 Hardware cost of both value predictor and
selection table.
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Fig.7 Prediction accuracy degradation from optimum
parameters case.
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Fig.8 Processor performance with hybrid branch

predictor.
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Fig.9 Impact on processor performance.
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Fig. 10

Impact on processor performance with different latency of branch

prediction using value prediction.
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