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Dynamic Power Reduction of Shared Cache Utilizing

Access Locality of Cores in Chip Multiprosessors

Koki1 Satof! and Koki ABEf!

We try to reduce dynamic power consumption of a shared L2 cache in chip
multiprocessor by reducing the number of tag comparisons, exploiting locality
of line accesses. We provide a table memorizing for each line the identifier of
a core which accessed the line previously. The table is refered for accessing
the L2 cache next time. In order to examine the effectiveness of the method,
we measured the locality of line accesses by cores as well as the reduction of
the number of tag comparisons in executing benchmark programs. Experimen-
tal results revealed that the proposed method can reduce the dynamic power
consumed for cache hits by up to 25% in average.
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Fig.1 Illustration of proposed method.
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Table 1 Experimental conditions.
a7 4
ESUNTY FA YA 64byte
TR L 1GHz
L1 @fFvyyya 32kB~512kB
FryraARX Ll 7—&2Fvyya 32kB~512kB
L2 F—&Fvyva | 256kB~4096kB
L1 ®fFyyra 1ns
TIRALAT VY Ll 7—&ZFyya 1ns
L2 F—XFrva 10ns
L1 ®fFvyya 1
AR L1 7—&2Fyv¥a 4
L2 7—HAF vy 4~64
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Table 2 Benchmark programs used in experiments.
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Fig.2 Access locality of cores when associativity=8, L1=32kB,L2=256kB.
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Fig.3 Values of agree when associativity==8,L1=32kB,L2=256kB.
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Access locality of cores depending on L2 cache size with associativity=8, L1=32kB.
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Fig.5 Values of agree depending on L2 cache size with associativity=8, L1=32kB.
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Fig.6 Access locality of cores depending on L1 and L2 cache sizes with associativity==8.
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Fig.7 Values of agree depending on L1 and L2 cache size with associativity=8.
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Fig.8 Access locality of cores depending on associativity when L1=32kB,L2=256kB.
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Fig.9 Values of agree depending on associativity when L1=32kB,L.2=256kB.
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