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Performance Evaluation of Both-path Execution and
Improvement of Execution Decision Accuracy

KivyoxkAzu KATAYAMA,! HIDEKTI ANDOt and TOSHIO SHIMADA

Both-path execution is to execute both paths following a branch instruction. This execu-
tion theoretically removes branch misprediction completely and can improve performance of
processors. Although many researches on both-path execution have been done, there exist few
evaluation studies under realistic hardware assumptions and the precise effect of both-path
execution has not been clear yet. In this paper, we have evaluated the performance impact
of the number of contexts, the number of instruction cache ports, and instruction cache size
to find good cost/performance organization parameters. We have indicated that the increase
of hardware complexity is not so large on the hardware organization we have found. Our
cycle count evaluation shows that both-path execution which has 8-instruction issue width,
2-ported data cache, and 5 contexts is expected to improve performance by a maximum of
20.5% or by an average 11.2% over conventional single-path execution in a near-future super-
scalar processor assuming that the hardware complexity little affects the clock cycle time. In
addition, we propose a mechanism that suppresses aliasing in the table used for decision of
both-path execution by introducing branch filtering. We confirm that both-path execution
with branch filtering achieves a maximum of 8.1% performance improvements, comparing to
that with conventional decision mechanism.
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Table 2 Processor model.
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Table 3 Prediction accuracy and IPC on single-path
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Table 4 Decision accuracy improvements for both-path

execution.
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Fig.16 Organization example for a cell of the map table.
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