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Latest Time—based Re—Reference Interval Prediction strategy
WEI Leyuan

(School of Computer Science, School of Software, School of Cyberspace Security, Nanjing University of
Posts and Telecommunications, Nanjing 210023, China)

Abstract: With the rapid development of computer technology, the performance gap between processors and memory has become
increasingly prominent. Cache, as a crucial component in computer architecture, is essential for optimizing overall system
performance. Replacement strategies, as the core of cache management, are significant in improving cache hit rates and reducing
access latency. This paper proposes a novel cache replacement strategy, namely the Latest Time —based Re—Reference Interval
Prediction (LT-RRIP) strategy. By integrating the concept of the latest time prefilter, the strategy enhances the traditional Re-
Reference Interval Prediction (RRIP) model, aiming to reduce cache misses and shorten miss latencies. Experimental verification
using the SPEC CPU2006 benchmark test set demonstrates that the LT-RRIP strategy significantly outperforms both the RRIP and
LRU strategies in terms of performance.
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Hix1 LT-RRIP RERME X

I Data block to be accessed

HitH Data block to be evicted

// All blocks are assigned one of 2k possible
RRPVs, with & being initially defined

1. function ReplacementPolicy

2. if (cache miss)

//Recency time prefilter

3. for (all the data blocks in the cache)

4. if (recency time <= set threshold)

5. Pass the data blocks to the predictor
for eviction

6. end for

// RRIP predictor
// Input: Selected data blocks from the
prefilter

7. while ( RRPV (of any the selected data
block)! =2k —-1) do

8. for (all the selected data blocks)
9. RRPV (data block) ++
10. end for

11. end while
12. evict (leftmost data block with RRPV of

2k - 1)
13. Add the accessed data block to the cache
14. Associate accessed data block with

recency time

15. RRPV (accessed data block) 2k — 2

16. else // In case of a hit

17. Update the recency time of the accessed
data block

18. RRPV (accessed data block) ——

19. end function
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4 LT-RRIP EARE G EH T L1-D EFRGHETN
Fig. 4 Changes in L1-D cache miss rate of LT-RRIP under different loads
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Fig. 5 Changes in L1-D miss latency of LT-RRIP under different loads
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