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Research on Graph Similarity Search with Multi-level
Filter and Partition Balance
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(1. School of Computer Science and Technology , Wuhan University of Science and Technology,
Wuhan 430065 ,China;
2. Hubei Province Key Laboratory of Intelligent Information Processing and Real—-time Industrial System,
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Abstract; Graph similarity search refers to the process of searching for a set of data graphs from a graph database that meet the threshold
requirements with respect to the query graph based on the graph edit distance. Since the calculation of graph edit distance is an NP—hard
problem, the current mainstream algorithms mainly adopt the " filtering—verification" framework. The filtering algorithm is still based on
the idea of partition index , which presents issues such as loose filtering lower bound, large candidate set size,lengthy filtering times, and
unbalanced partition sizes during the partition filtering process. Therefore, corresponding improvement strategies for graph similarity
search algorithms are proposed. Firstly, in the whole filtering stage, a multi —level filtering approach is employed. In the order of
increasing cost, graph size, labels, vertex and adjacent edge label groups, and partition index are used for step — by — step filtering
successively ,and data graphs that do not meet the threshold requirements are gradually filtered out to reduce the candidate set generation
overhead. Secondly,a heuristic method is provided to guide the initial vertex selection for partitioning, ensuring that the final partitions
are as balanced as possible and improve the tightness of the partition filtering lower bound. Experimental results show that the proposed
improvement strategies not only improve the tightness of the filtering lower bound, reduce the cost of partition index construction and the
number of generated candidate graphs but also shorten the time of filtering stage and the overall time of graph similarity search.

Key words: graph similarity search;graph edit distance ; multi-level filter; partition index ; partition balance
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