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Partitioning Cache by Instruction Groups

KOSUKE AsAMI, NARUKI KURATA," RYOTA SHIOYA,'t
MASAHIRO GOSHIMA' and SHUICHI SAKAI f

The number of threads that work simultaneously on a shared cache has been increasing
recently, and it becomes more important to manage a shared cache in some way. Many con-
ventional caches use LRU as replacement policy, but LRU policy does not work well and can
cause contention between threads on a shared cache. In this paper, we focus on a difference of
the cache size that each instruction requires, and propose a cache partitioning method that fits
the partition size to the working set size of an instruction group. The proposed technique can
use a cache more efficiently and improves performance than conventional approaches. As the
preliminary estimation, we evaluated Utility-based Cache Partitioning via-instruction group
on full associative cache. Our evaluation shows that our proposal improves performance up to
60.5% and on average 9.16% over LRU, and this result is better than conventional approaches.
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for(y<SIZEY) {
for(x<SIZEX) {
for(-1<=yy<=1) {
for(-1<=xx<=1) {
load array[y+yy]l[x+xx];
}
}
}
}
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