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Graph reordering in area according to vertex degree

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

Graph analytics power a range of applications in areas as diverse as machine learning, data mining and net-
work security. However, due to the irregular memory access patterns and the large scale of graph data, memory ac-
cessing has become the bottleneck of graph applications. The vertex degree of graph follows a power-law distribu-
tion, and many recent researches use this property to store high degree vertexes in adjacent position of memory by
graph reordering to increase spatial and temporal locality of memory access. However, graph reordering usually de-
stroys the community structure in original graph, causing the performance degradation in structure graph datasets.
To overcoming limitations of existing reordering techniques, the area graph reordering is proposed, which is a novel
lightweight reordering technique that divides graph into areas before reordering to protect the original community
structure of graph and increase the spatial and temporal locality. The proposed reordering algorithm is evaluated
through testing six different real graph datasets and three graph applications on an Intel server. The results show
that the proposed reordering technique yields average speed-up of 18.86% and 11.3% , compared with the base-
line of no reordering and the state-of-the-art reordering technique based on vertex degree, seperately.

Key words: graph reordering, vertex degree, memory access locality, power-law distribution, community

structure
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