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CPBP: A Low-Cost Highly-Accurate Perceptron
Branch Predictor with Effective Use of Execution
Path History

YasuyUukl NiNnoMIvAT! and Kokr ABEf!

Perceptron branch predictors have been extensively studied in recent years
in an attempt to reduce misprediction rates. However, it has the disadvantage
that the implementation cost is high due to its complex structure. The com-
plexity comes from a large number of weight tables they use. In this paper, we
propose a new perceptron branch predictor that reduces the cost by reducing
the number of weight tables, and increases the prediction rates by using detailed
execution path history and part of global history as the index of weight tables.
Given a constant amount of storage available, the proposed scheme enables to
increase the prediction accuracy with less implementation costs compared to
previous perceptron predictors.
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Table 1 Index generation function index[i] for Table ¢ in Fig.1. p + 1 is the number of addresses
used for the generation. (p is the number of the MAs).
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Fig.3 Distribution of MAs used by indez[i], i =1,...,7, in case of p + 1 = 4.
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Fig.5 Distribution of MAs used by index[i], i = 1,...,7, in case of p + 1 = 4 when LDI is partly
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Fig.6 Contents of MA: (a) without updating. (b) with updating.
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Fig.8 Misprediction rate vs. bit length of weights with the number of tables varied.
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Fig.11 Misprediction rate for each benchmark program compared with conventional methods when
32 KB memory is used.
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Table 3 Table configration of CPBP in CBP-2 experiment.
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Table 4 Comparison of misprediction rate of CPBP and TAGE using CBP-2 Infrastructure.
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