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Evaluation of Three-level Variable Level Cache
using Multithread applications

Ko WATANABE! TAKAHIRO SASAKI? KazuHiko OuNo! TosHio Konpo!

Abstract: Power dissipation is a major concern not only for mobile computing but also high performance
computing, and achieving both low energy and high performance at the same time is required. It is partic-
ularly important to reduce leakage energy consumed in a cache memory because power dissipation caused
by leakage energy is dominant factor in deep submicron technologies and a cache memory consists of a large
number of transistors. So, we propose Variable Level Cache to achieve both low energy consumption and
high performance simultaneously. Variable Level Cache analyzes cache performance dynamically and if it
detects that the current running program does not need so large capacity of cache memory, half of the active
area is put into standby mode, and is treated as a lower level exclusive cache to prevent the performance
degradation. Previously, we showed the effectiveness of Variable Level Cache on multiprocessor. Meanwhile,
we also solved writeback overhead that was a serious problem of Variable Level Cache. However, we didn’t
evaluate that solution on multiprocessor. Therefore, in this paper, we evaluate Variable Level Cache with
that solution on multiprocessor. In addition, we also evaluate it with using multi thread applications. Ac-
cording to the simulation results, the performance of Variable Level Cache is about 41% superior to that of
normal cache in the energy-delay product on multiprocessor.

Keywords: Low-power and high-performance cache, Variable level cache, Leakage energy.
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