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A Dynamic Voltage and Frequency Control Technique
for a Chip Multiprocessor Architecutre

MAasaAKI KoNDOt and HIROSHI NAKAMURA'

In a Single Chip Multiprocessor (CMP), threads on different cores share hardware resources
such as cache memory and memory bus. Resource contention significantly degrades perfor-
mance of each thread and also loses fairness between threads. This paper proposes a Dynamic
Frequency and Voltage Scaling (DVFS) technique to improve total instruction throughput,
fairness, and energy efficiency of CMPs. The proposed technique controls the frequency and
the voltage of each processor core individually to balance the utilization ratio of shared re-
sources among threads. We evaluate our technique and the evaluation results show that
total instruction throughput and fairness between threads are greatly improved with reducing

energy consumption.
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