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Profiling Based Optimization Method for CPU-GPU
Heterogeneous Parallel Processing System
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(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A profiling based optimization method for CPU-GPU heterogeneous parallel processing
system is proposed to address the problem that the present optimization strategies get sectional
thus failed to guide a global optimization. It is composed of the optimization strategy library, the
profiling tool library, and the strategy deploy module, and the optimization strategy library di-
vides the performance promotion process into a three-level optimization, including the memory-
access level, the kernel-speedup level, and the data-partition level. The profiling tool library real-
izes three-level profiling mechanisms towards three-level optimizations to obtain application infor-
mation, and the strategy deploy module guides users to choose an adaptive strategy with the in-
formation obtained by profiling tool library. Experimental results show that the proposed one is
able to guide the optimization process of applications transplanted to heterogeneous parallel sys-
tem. The performance for matrix multiplication and fast Fourier transform are improved obvious-
ly, and the final performance is heightened by 30% compared with the memory-level optimiza-
tion.
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