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Abstract :

Non-volatile RAM devices have been increasingly viewed as an alternative of DRAM

main memory system. However some technologies including phase-change memory (PCM) are

still suffering from relatively poor write performance as well as limited endurance. In this paper,

we introduce a proactive last-level cache management to efficiently hide a low write

performance of non-volatile main memory systems. The proposed method significantly reduces

the cache miss penalty by proactively evicting the part of cachelines when the non-volatile main

memory system is in idle state. Our trace-driven simulation demonstrates 24% performance

enhancement, compared with a conventional LRU cache management, on the average.
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Table 1. Simulated system parameters

No. of CMP cores

16

Proc. core type

UltraSPARC-1I+, 2 GHz

L1 caches (private)

[/D-cache 32 KBs, 4-way,
64Bytes

L2 cache (Shared)

2 MBs, 4-way, 64Bytes

1.3 cache (Shared)

256 MBs DRAM, 8-way

Main
memory

DRAM Cache

256 MBs, 8-way

PCM

8 GBs
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Table 2. The performance/energy parameters
used for PCM and DRAM

Parameter PCM DRAM
Read 75 30
Latency(ns)
Write 200 30
Read 47.02 244.98
Energy(ns) Write 2,504.35 227.10
Idle(W) 0 2.42
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Table 3. Benchmark characteristics
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