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Recent CPU has many cores and cache memory on a chip to utilize thread level

parallelism and decrease access speed gap between cores and main memory. It is preferable to use 10
execution core and decrease the cache energy consumption for better area/energy efficiency.
However, the increase in the way of 10 supplies very slight improvement and it is not easy to
decrease the supply voltage of the cache. Firstly, we focus the ALU cascading, which introduces the

hardware complexity of the bypass circuits. To address this problem, we propose the mechanism with
the small bypass circuits with the earl¥ rearrangement of independent instructions. Secondly, we
focus dynamic voltage and frequency scaling (DVFS), which brings an idle time between the end of the
cache access and the start of the next clock cycle. We utilize the idle time to dynamically change
the cache configuration which decreases the energy without performance loss.
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