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ABSTRACT

Caching techniques are fundamental for bridging the performance gap between components in a
computer system, such as the performance of processor and memory. To get more performance out of
the cache hierarchy, processors will rely on effective cache replacement policies. Variability in
generational behavior of cache blocks is a key chalenge for cache replacement policies that aim to
identify less reused blocks as early and accurately as possible to maximize the cache efficiency. Existing
processors use variants of LRU policy to determine replacement targets. But, there is a big gap between
what LRU policy provides and what the optimal replacement policy provides by Belady's MIN. In this
paper, we observed that the number of hits of a block is similar to the average number of hits when
previously residing in the cache. This observation is used to improve the efficiency of the LLC through
a low cost but effective replacement policy. With little overhead, the proposed policy is an effective
replacement policy that associates a predicted hit count to a block and evicts the block to have fewer
remaining hits in the future. Also, blocks that are predicted as non-reusable blocks are bypassed to
improve the cache efficiency. The proposal provides a 5.8% miss reduction and a 4.8% performance
improvement over baseline LRU.
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Figure 1. Percentage of blocks that the difference between the
number of hits of a block and the average number of hits when
previously residing in the cache is one or less
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Algorithm Cache_Management
begin
if block A is a hit on LLC
increase CHCa ; /155 Al CHCE S7}
else // miss on LLC
if block A is hit on HCP // HCPll A 2%
if HCPa.AHC > 0
alocate entry LLCa for block A into LLC;
IHCP| A E-ZA2] AHCE LLCol| &dH
IE-EAS) AHCO A%
set LLCa.AHC to HCPA.AHC;
else // HCPa.AHC == 0
bypass on LLC;
else // miss on HCP
alocate a entry HCPa for block A into HCP,
/| HCPA.AHCZ default valug('1)= A4
set HCPa.AHC to 1;
alocate a entry LLCa for block A into LLC;
/I HCPA.AHCX default valug(*1)= A4
set LLCA.AHC to 1 ;
end.

19 3 WA & s
Figure 3. Algorithm for cache operation
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Table 1. System Configuration
CPU out-of-order, 8 wide fetch/decode/commit
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