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Design of graph data prefetcher based on community structure

LI Ce, ZHANG Longbing

(State Key Laboratory of Computer Architecture, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190)

(School of Computer Engineering, University of Chinese Academy of Sciences, Beijing 100190)
Abstract

Due to the large scale and irregular structure of graph data, a large number of high-latency memory accesses

are generated when graph applications are running, which greatly reduces the efficiency of general-purpose proces-

sors. This paper uses a combination of software and hardware to design a dedicated prefetcher for graph analytics.

Using the characteristics of graph data access and the storage law of community structure, and through hybrid pre-

fetching of graph data, the memory access latency of graph analytics are shortened and significant performance gains

are obtained on graph datasets containing more communities. Experiments on different graph algorithms and graph

datasets show that the prefetcher achieves 65% —176% performance improvement over the no-prefetch baseline,

6% —21% performance improvement over the stream prefetcher, and 4% - 18% performance improvement over

the traditional graph data prefetcher.

Key words: graph analytics, prefetcher, community structure, storage regular pattern, timeliness
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