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Abstract: Sparse Matrix Vector multiplication (SpMV) is one of the most important kernel in computing science.
Both theoretical analysis and practical experiments demonstrate that SpMV is a memory-intensive application.
However state-of-the-art compilers cannot make full use of the modern processors’ characters, the usage ratio of
SpMV bandwidth is only about 10%. In this paper, based on the memory access characters of current processors,
we optimize memory access in SpMV instruction pipeline using SIMD instruction. The experimental results show
that there are 63% and 89% performance improvement on Intel Nehalem and Sandy Bridge, 30% and 36%
improvement on AMD Opteron 6168 and Opteron 8374 compared with the standard SpMV implementation. As for
matrices in real applications, there are 10% performance gained on Nehalem and Sandy Bridge.
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