VI. CONCLUSION

We have presented a novel locality-aware cost-sensitive
(LACS) cache replacement algorithm. LACS estimates a
cache block’s cost based on the number of instructions the
processor manages to issue during the miss latency, which
reflects how well the processor manages to hide this miss
latency. If the number of issued instructions during the miss
is large, the processor is capable of tolerating the miss and
the block is considered a low-cost block. Otherwise, the
block is considered a high-cost block. LACS attempts to
reserve high-cost blocks in the cache at the expense of low-
cost blocks with the goal of reducing the aggregate miss cost.
On a cache miss, a victim is randomly chosen from among
the low-cost blocks in the set. LACS uses the blocks’ locality
information in order to relinquish high-cost blocks that are no
longer needed.

We evaluated LACS using SPEC CPU2000 benchmarks.
In a uniprocessor architecture, it sped up 10 L2 cache
performance-constrained benchmarks by up to 85% and 15%
on average without slowing down any benchmark. In a
shared L2 cache dual-core CMP architecture, it sped up 6
benchmark pairs by up to 44% and 11% on average. LACS’s
robust performance was also demonstrated over a wide range
of cache configurations. In addition, LACS was compared
against and found to outperform another state-of-the-art cost
sensitive cache replacement algorithm:  MLP-aware
replacement using SBAR. This performance is achieved
using a modest 48 KB prediction table and a simple
algorithm, making LACS a very attractive cache replacement
algorithm.
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