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Research on Application-driven Parallel Program Performance Tuning
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Abstract Multi-core processor provides multiple threads parallel execution capability, and makes applications to have
huge potential for performance improvement, but makes it enormously challenge to efficiently develop high-performance
program. Meanwhile, through the old process of performance optimization, the scalability is difficult to be guarantee.
From application point of view,attributing core calculation to patterns and motifs,and optimizing these motifs can pro-
duce reusable library that can support efficient develop new application, and also can guarantee the scalability of the ap-
plication performance. A layered parallel computing model was used for guidance in this article. From the perspective of
application-driven parallel program performance optimization, this article designed a new parallel multi-core processor
computing model, which can be used in the architecture of multi-core processor chip. Based on this model, g-scan algo-
rithm was designed which has good extendibility together with high performance after analyzing and optimizing some
fundamental parallel algorithms. At the last, newly designed parallel algorithm was applied to OpenSeesSP which is a fi-

nite element software widely used in structure engineering.
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