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Multi-Bank Cache without Crossbar Switch

HAJIME SHIMADA,t HIDEKI ANDOt
and TOSHIO SHIMADAt

Data must be provided without delay when instruction requests them to sustain proces-
sor performance. Caches must have sufficient numbers of ports to meet this requirement in
wide-issue processors. A general way to organize multiported caches is to separate caches
in banks. Although multi-bank caches are more efficient than any other alternatives, cache
access latency lengthens due to the crossbar switch that connects load/store units and cache
banks. This paper proposes a mechanism that removes the crossbar to reduce the latency.
The mechanism includes early calculation of bank numbers, bank number prediction, and
speculative instruction execution base on that prediction. Our evaluation results show that
our multi-bank cache with the mechanisms achieves 4.7% performance improvements over a
conventional multi-bank cache in an eight-issue processor.
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