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Abstract

Branch misprediction penalty brings severe performance degradation of today’s su-
perscalar processor with high ILP and deep pipeline. Branch prediction accuracy
is high enough as there seems to be no room for drastic improvement of the accu-
racy, thus it is necessary to reduce branch misprediction penalty itself for further
performance improvement.

Two techniques are supposed to reduce the penalty. One is to minimize instruction
re-fetch latency on branch misprediction.

The other is to utilize control independence. Branch mispredcition penalty can also
be reduced by reusing control independent instructions issued along wrong path.
This study propose to consider instruction window as a level-0 cache to minimize
re-fetch latency (on cache hit) and unnecessary re-execution of control independent
instructions. Instruction window keeps its state even after instructions are canceled
or committed, and performes differential execution to its previous execution.
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