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Classification—based Prefetch—-aware cache partition mechanism
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[ Abstract] In multi—core processor, hardware prefetching is one of the main technologies to solve the problem of memory wall,
which is the optimization of cache registers. However, most of the existing prefetching techniques only consider the performance
optimization of memory intensive programs, and ignore the interference of non memory intensive programs due to prefetching. To
solve this problem, this paper proposes a Classification—based Prefetch—aware Cache Partition Mechanism. Using adaptive prefetcher
control and cache partitioning technology, we can dynamically adjust the aggressiveness of prefetcher and reasonably allocate shared
cache. The mechanism uses champsim for simulation experiments. Experimental results show that this mechanism can effectively
improve the throughput of non memory intensive programs, reduce inter core interference, and improve the performance and fairness
of the system.
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Fig. 2 Prefetch—friendly application detection process
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Tab. 1 Prefetcher aggressiveness

Case Aggressiveness Distance Degree
1 OFF - -
2 Conservative 8 1
3 Middle 16 2
4 Aggressive 32 4
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Tab. 2 Simulation parameters

Component Configuration
Core 4 Cores, 4GHz
L1l 32 KB, 8-way, 3 cycles, FAf5, LRU ZHu56mg
L1D 48KB, 12-way, 5 cycles, FA\F, LRU 2ok
12 512KB, 8-way, 10 cycles, /AfT, LRU ZiH#esfmg
LLC 2MB, 16-way, 20 cycles, 3£%, LRU #i e
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Tab. 3 CPAP threshold
TnAcz‘ TAcc TIS TMI’KI
0.75 0.5 1.1 3
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Fig. 4 Adaptive adjustment of aggressiveness based on classification
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Fig. 5 Adaptive adjustment of cache partition based on classification
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