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Dynamic Estimation of Swap Cost for Reducing Memory Energy

YUuTO HOSOGAYA,* TOSHIO ENDO t and SATOSHI MATSUOKA® 1t

Recently, memory system is getting one of the most power consuming parts in high per-
formance computers. This is mainly because computers are equipped with larger capacity of
DRAM than applications actually need, thus there is an opportunity for reducing power by
decreasing the capacity. We have already proposed a system that uses FLASH memory for the
swap device, and shown that decreasing DRAM can reduce the energy with some applications,
even if it causes page swapping. In such systems, the best capacity of DRAM, which achieves
the lowest energy consumption, depends on characteristics of applications and problem sizes,
so it is challenging to find such a capacity. We propose an algorithm that monitors the mem-
ory accesses while applications are running and optimizes the memory capacity dynamically.
Our algorithm assumes that capacity of DRAM system can be controlled dynamically, and es-
timates energy consumption with all selectable capacities of DRAM. Through our trace driven
simulation, we show that the 25% of energy consumption can be reduced with performance
loss of 8%.
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