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Dynamic Resizing: Adaptive Optimization for Cache Leakage Power

ZHANG Cheng-yi, GUO Wei, ZHOU Hong-wei
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Abstract : The power leakage covers more and more of the consumption of power, especially when the production of highly

integrated circuit has reached the level of very deep submicron, thus it becomes the main source of the power leakage of the

microprocessor. Power leakage is closely related to voltage, leakage current and the amount of transistors. Cache is the sizable

fraction of the total microprocessor, and its leakage power optimization must be firstly considered in low power microprocessor

design. Besides process improvement, the leakage power of caches can be adaptively reduced by monitoring and controlling its

operating states at architectural level. In light of this idea, a dynamic resizing policy based on cache replacement algorithm was

proposed. The cache was dynamically resized on so-called logical way granularity according to cache operating states. Simulation

results show that dynamic resizing policy can reduce cache leakage power by 76. 6% without obviously performance drop,

especially for high associative caches.
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Tab. 1 Intervals of access to the same data cache line

(in cycles)
MR I R IR] [a] S35 ) 1] e

applu 89912 436

art 184709 179
bzip2 2331548 61
equake 1188231 367

mef 2241346 176
mgrid 82947 351

gee 3850329 847
vortex 4275601 1002
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Tab.2 Cycles to decay of data cache line(in cycles)

M7 KRR FEIERI
applu 538899 230878
art 1250356 17007
bzip2 3062485 2578881
equake 7773570 4658898
mef 2369133 418408
megrid 130047 63541
gec 4525196 161631
vortex 4594759 188699
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