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Replaced Line Guided Prefetch Throttling

HipeETsuGu IRIE, T Gokr Honjof! and Ker Hirakit!

Although single-thread performance is believed to be saturated, prefetchers
still significantly improve IPC with simple hardware. Latest prefetches are
tending to generate a large amount of predicted address which are effective
for many programs. However, there are some sensitive programs that degrade
performance severely by cache pollution for even small amount of prefetches.
Thus, techniques thst adjust prefetching aggressiveness are being researched
lately.

In this paper, “Cache Metabolism” metric is proposed and both performance
and cost are improved. Unlike previous works which focused on accuracy or
coverage of prefetches, proposed metric focused on the room of the cache at
that time. Proposed technique estimates CM by replaced lines, and throttles
the aggressiveness of prefetch. In harmonic mean for the total SPEC 2006 CPU
programs, proposed technique achieved 2.3% performance improvement against
the prefetcher with best fixed-aggressiveness when implemented with the hybrid

stride prefetcher.
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Fig.1 Model of the Room of Cache
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Table 1 Classification of Replaced Lines
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Fig.2 Relationship between CM and IPC
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Fig.3 Outline of the Proposed Technique
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Table 2 Microarchitectural Parameters for Baseline Processor
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Fig.4 Generic Prefetcher(stride prediction)
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Table 3 Settings of Prefetcher Aggressiveness

levelO none

levell czone 4-match 1-width stride 8-depth
level2 czone 3-match 1-width stride 8-depth
level3 czone 2-match 1-width stride 8-depth
level4 czone 2-match 1-width stride 8-depth

+ czone l-match 1-width stride 8-depth

level5 czone 2-match 1-width stride 8-depth
+ czone l-match 1-width stride 8-depth
+ O-match 1-width stream 8-depth

levelN (N ) 5 ) czone 2-match (N-4)-width stride 8-depth
+ czone l-match (N-4)-width stride 8-depth
+ O-match 1-width stream 8-depth
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Fig.7 Effect of the Proposed Mechanism and Prefetch Aggressiveness(bandwidth)
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