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Thread Scheduling based on Assessment of Working Sets

MASAYUKI SATO ,! Isao KOTERA ,*!
RyYUSUKE EGAwA 2 HIROYUKI TAaKIzawa 1
and HIROAKI KOBAYASHI2

Modern high-performance multi-core processors have large shared cache
memories. However, enlarging a shared cache memory does not always lead
to the performance imrpovement due to inter-thread cache conflicts, while it
makes major power-consuming resource. To realize an energy-efficient shared
cache memory, this paper proposes a thread scheduling method based on as-
sessment of working set size. Assuming that the dynamic cache partitioning
mechanism with the power-aware way-adaptable cache mechanism are applied,
the proposed thread scheduling method minimizes inter-thread cache conflicts
among cores. The proposed method can achieve 9.8% better performance than
the worst case scheduling and 1.5% better than the average, while the proposed
method can reduce energy consumption by up to 46%, and 13% on average.
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1 cycle latency

L1 D-cache

32kB, 2-way, 32B-line
1 cycle latency

L2 cache

1MB, 32-way, 64B-line
LRU policy, 14 cycle latency

main memory

100 cycle latency

frequency 1 GHz
Technology 70 nm
Vdd 0.9V
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