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A Grouping Mapping Mechanism of Threads on Many-Core Systems

JU Tao, ZHANG Xingjun, CHEN Heng, DONG Xiaoshe

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A grouping mapping mechanism of threads is proposed to reasonably map application
threads to specific processing cores of a many-core processor according to the characteristics of
applications. The mechanism bases on the data locality of intra-thread and the data correlation of
inter-threads, and combines with the features of hardware architecture of many-core processor.
The locality of intra-thread data is analyzed by computing the data reuse distance, and the
correlation of inter-threads data is quantified by using a affinity matrix. Threads are divided into
different logical groups by designing an algorithm to generate affinity spanning subtree. The
reasonable mapping from application to core is realized by binding the thread to the processing
core. Experimental results and a comparison with a traditional mapping mechanism show that the
proposed mapping mechanism obtains nearly 14% improvement in computing performance and
12% reduction in energy consumption without introducing additional runtime overhead. The
mechanism reasonably maps application threads to specific processing cores of many-core
processors, and improves computing efficiency of many-core systems.

Keywords: many-core system; thread mapping; data affinity; data reuse distance; logical thread
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