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Abstract Graph similarity search is to search the graph set that is similar to query graph under a measurement, which adopts the
“filtering-verification” framework. Aiming at the problems of the existing methods,such as the untight lower bound and the large
index space,an improved graph similarity search algorithm(Z-Index) based on query graph partition with multi-level filtering and
low index space is proposed. Firstly,the pre-candidate set is obtained by global coarse-grained filtering. Secondly,a query graph
partitioning algorithm based on extension probability is proposed,and a hierarchical filtering mechanism is adopted to further
shrink the candidate set,so as to enhance the tightness of the lower bound. Finally, the sequence similarity difference is introduced
to compute the sparsity of the data contribution. Then partition compression and difference compression algorithm are proposed to
construct “zero” index structure,so as to reduce the index space. Experimental results show that Z-Index algorithm has a tighter
lower bound.and the candidate set size of Z-Index can be reduced about 50%. Moreover, the algorithm execution time is greatly
reduced,and it still shows great scalability in the case of tiny index space.

Keywords Graph similarity search, Hierarchical filtering, Extension probability,Coding compression, Query graph partitioning
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Table 1 Datasets statistics

Bl R A s rHlvVE FHIE
AIDS 12687 25.6 27.5
IMDB-MULTI 1500 13.0 65.9
GRAPHGEN 10000 25.5 30. 0
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Fig.5 Average candidate set size of algorithms on different datasets
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Table 2 acc and recall of three algorithms on different datasets

CRAL 20
A E Pars MIL-Partition Z-Index
acc 0. 880 0.917 0.942
AIDS
recall 0. 891 0.923 0.950
acc 0. 900 0.928 0. 945
IMDB-MULTI
recall 0.901 0.928 0.955
Acc 0.890 0.911 0.939
GRAPHGEN
Recall 0. 859 0.910 0. 940
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Table 3 Index space and index construction time of three algorithms
A E Pars ML-Partition 7Z-Index
Space/ MB 17.11 55.42 0.34
AIDS
Time/s 3003.52 767. 45 0.09
space/ MB 0.72 2.18 0.03
IMDB-MULTI
time/s 100. 07 25.20 0. 38
space/ MB 2.62 7.86 0.08
GRAPHGEN
time/s 295.31 195. 48 0.65
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