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Abstract In data parallel programs incurring high cache locality, the choice of grain sizes affects
cache performance. Though the grain sizes chosen provide fair load balance among processors, the
grain sizes that ignore underlying caching effect result in address interferences between grains
allocated to a processor. These address interferences appear to have a negative impact on the cache
Jocality, since they result in cache conflict misses. To address this problem, we propose a best grain
size driven from a cache size and the number of processors based on direct mapped cache's
characteristic. Since the proposed method does not map the grains to the same location in the cache,
cache conflict misses are reduced. Simulation results show that the proposed best grain size
substantially improves the performance of tested data parallel programs through the reduction of cache
misses on direct-mapped caches.
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