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Abstract

Power dissipation is one major concern not only for mobile comput-
ing but also high performance computing, and achieving both low energy
and high performance at the same time is required. Especially, it is im-
portant to reduce leakage energy consumed in a cache memory because
power dissipation by leakage current is dominant factor in deep submicron
technologies’ and a cache memory consists of a large number of transis-
tors. In order to reduce the problem, we proposes Variable Level Cache
(VLC) which analyzes required cache performance dynamically and if it
detects that the running program does not need so large cache capacity,
half of the cache memory is put into standby mode and is treated as a
lower level exclusive cache. Previous VLC switches by miss rate without
considering in detailed behavior. We develop a visualizer that can ana-
lyze the behavior of the cache and evaluate VLC. Our improvement can
reduce the total energy consumed in L2 cache using analysis result by
14% in average without significantly performance degradation compared
to previous VLC.
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