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Abstract

Processors are required to achieve both low-energy and high-performance
at the same time. However, increasing leaked energy has been becoming
a major concern because of increasing of trangisters with miniaturiza-
tion of circuits and thinner insulating films to achieve high-performance.
Reducing leaked energy consumed in a cache memory results low-energy
processor since cache accounts for most of an energy in a processer. We
propose Variable Level Cache (VLC) as a method to achieve low-energy
cache.

VLC uses three states, active, sleep, and shutdown. Active is a same
state as normal cache. Sleep can hold data, and consume very low energy
than active. Shutdown cannot hold data, but consume no energy. When
VLC does not need capacity, the energy are reduced by changing parts
of cache to sleep or shutdown. We also propose a visualizer for VLC to
watch the real behavior of VLC. However, some problem are discovered
in this visualizer because of incorrect source codes. So that, visualizer
needed to fix and re-evaluation.

In the present study, we aimed to fix and re-evaluate the visualizer and
improve and evaluate VLC. The miss rate of a whole program is high in
benchmarks which reduce little energy by analysis using a fixed visual-
izer. Thus, we propose the algorithm for mode changing of VLC using
whole miss rate. Also best miss bounds are different between benchmarks
or state of cache. Therefore, we propose Dynamic Miss Bound Control
(DMBC), which can change miss bounds dynamically.

We evaluated VLC introduced two proposed method. Comparing pre-
vious VLC, proposed VLC can reduce the total energy by about 28.90 %,
and the executive time by 0.41 % in average.
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