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] (Compressed Sparse

Power-PCSR : An Efficient Dynamic Graph Storage Structure for Power-law Graphs

MAO Zhixiong' , LIU Zhinan' .GAO Xuning® s WANG Mengxiang® , GONG Shufeng' and ZHANG Yanfeng'
1 School of Computer Science and Engineering, Northeastern University, Shenyang 110167, China
2 College of Medicine and Biological Information Engineering, Northeastern University,Shenyang 110167, China

3 China National Institute of Standardization,Beijing 100088, China

Abstract Graph data is widespread in real life and changes over time. The traditional efficient static graph storage structure,
compressed sparse row/column (CSR/CSC) requires a large amount of data migration when inserting/deleting edges to/from
graphs,which is not suitable for dynamic graphs. Although the adjacency list(AL) is able to update graphs efficiently.it is ineffi-
cient in reading and analyzing graphs since it has a large number of pointers,which results in random memory access. PCSR is a
novel dynamic graph storage structure based on CSR. It employs a packed memory arrays(PMA) to store the edges rather than a
continuous array. Because there are empty slots in PMA,it is easier to insert/delete edges. Thus, packed compressed sparse row
(PCSR) is efficient in both graph updating and analysis. However,we f{ind that the performance of PCSR suffers from large de-
gree vertices when storing power-law graphs. For this, this paper proposes a new graph storage structure based on PCSR,Power-
PCSR, which supports efficient updating and analysis of dynamic power-law graphs. In Power-PCSR, each large-degree vertex is
stored in an independent PMA separately,and other vertices with small degrees are stored in a PMA. The data migration caused
by the small-degree vertices will not lead to the migration of large-degree vertices,thus greatly reducing the amount of data mi-
gration. Similarly, the data migration caused by the update of large-degree vertices is only limited to its PMA,and will not involve
the data migration of other large-degree vertices and small-degree vertices. Experiments show that Power-PCSR has similar per-
formance to PCSR when analyzing graphs,and is 2 times faster than PCSR when updating graph data.

Keywords Dynamic graph storage,Dynamic graph updates,Data migration, Power-PCSR, Power-law graph
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