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Management Technique of Energy-Efficient Cache and
Memory for Mobile IoT Devices
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Abstract This paper proposes an energy-efficient cache and memory management scheme for
next-generation loT devices. The proposed scheme adopts a low-power phase-change memory (PCM) as
the main memory of IoT devices, aims at minimizing the write traffic to PCM, which is vulnerable to
write operations. Specifically, when a cache block of the last-level cache memory is flushed to main
memory, the cache block that causes less writes to PCM is preferentially replaced by tracking the
modifications of each cache line that constitutes the cache block. In addition, by considering the
reference bit of the cache block and the dirty bit of the cache lines, our scheme reduces the energy
consumption without degrading the memory system performances. Through simulations using SPEC
benchmarks, it is shown that the proposed scheme reduces the write traffic to PCM by 34.6% on average
and the power consumption by 28.9%, without memory performance degradations.
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Fig. 1. Cache memory architecture of the proposed
scheme.
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Fig. 2. Reduced write traffic by adopting the
proposed scheme.
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scheme.
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Fig. 4. Power consumption by adopting the proposed
scheme.
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