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GPU Parallel Algorithm Based on Power Evaluation Methods

WANG Zhuo-wei? CHENG Liang-lunt ZHAO Wu-qing?
(Faculty of Computer, Guangdong University of Technology,Guangzhou 510006, China)?®
(School of Computer, Wuhan University, Wuhan 430074 ,China)?

Abstract With the continuous development of hardware and software, Graphics Processor Units(GPUs)have been used
in the general-purpose computation field. They have emerged as a computational accelerator that dramatically reduces
the application execution time with CPUs. To achieve high computing performance,a GPU typically includes hundreds
of computing units, The high density of computing resource on a chip brings high powet consumption, Therefore power
consumption has become one of the most important problems for the development of GPUs, This paper analyzed the
energy consumption of parallel algorithms executed in GPUs and provided a method to evaluate the energy scalability
for parallel algorithms. Then the parallel prefix sum was analyzed to illustrate the method for the energy conservation,
and the energy scalability was experimentally evaluated using Sparse Matrix-Vector Multiply(SpMV). The results show

that the optimal number of blocks, memory choice and task scheduling are the important keys to balance the perfor-
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mance and the energy consumption of GPUs.
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