AT 2w 12 - N A SO Vol. 47 No. 2
2024 42 A CHINESE JOURNAL OF COMPUTERS Feb. 2024

ETHXIR-1EEWIErEHERUEE

Ik v B IHe I w FAETF

(REWF R 2GR AR R LT K& 116000)

T E EIgEARL A I R EE A EISE G A I S A TR ¢ 1 1] 4 B (Graph Edit Distance s GED)
TE 45 52 BE « N EVEAR I . T GED J1480 )& NP-Hard 9], B A 5T 22 2R e 0 - 06 UF e 22 1E 15 2 1), SR BBk
PEHLAY ISR FH A*-GED SEIE50IE . AR SCHE T 43 Xl 8 -3 1 96 TIEAE 42 PRIV ofe A 23 P AR ARUAS 1) ) 8, e 39 5k aod U8
SR A TR 8 NP6 UE S . 1 e 2R SR B B S T 2 Fh A X SR L FH RN 43 DX R (1) W S5 TO0 55 050 7 56
M« 6 43 DX A v 35 PR (0 AR AE A 8 RN 285 ) £ 2 5t 4 DX T (08 B St OB ISP s i 4w S AR B P8 233
I () 4r IR Z SRR A M - 8 43 DXl A 150 A3 XSS AR A IINDRAS AR DL 11 ) el B S B . LU ZE S0 TE B B 1 17
A IR SR R P 3 i B B R B I I S 8 R S v RS s (B S 2R AT B S B E L i PRAEIE B B (R TR IR T
KA I UE T PFIV GEMS =5 205 i Ak 34 1 S 45 AR L1 1) (R R0, 5% L AT B0 » A bl ascoiedit 3 8 90 ~17 %0, I UERH T
P SR A R

KEER EHIL GED ;23 X 38 s 385 0600E s PSR
HEGESES  TPIS DOIS 10.11897/SP.J. 1016. 2024. 00375

Graph Edit Similarity Query Based on Partitioned
Filtering—Incremental Verification

WANG Xi-Te BAIMet WANG Chao-Jin MA Qian LI Guan-Yu
(Information Science and Technology College, Dalian Maritime University, Dalin, Liaoning 116000)

Abstract The Graph Edit Similarity Query problem refers to querying all data graphs from the
graph set G that have Graph Edit Distance (GED) within a given threshold z from the query graph
g. Since GED computation is an NP-Hard problem, most existing studies use a filtering-
verification framework for querying, and the A*-GED algorithm is used to verify the graphs that
fail to be filtered out. In this paper, we propose the Partitioned Filtering-Incremental Verification
(PFIV) framework to deal with the graph similarity query problem, which enhances the filtering
effect and speeds up the verification speed. First, two partitioning strategies are proposed in the
filtering stage to speed up the partitioning. (1) Mapping vertex order strategy: during the
partitioning process, the mapping order of vertices during partitioning is proposed based on the
feature information and structure information of the graph to filter out dissimilar graphs as soon as
possible and reduce the computation; (2) Partitioning end condition strategy: during the
partitioning process, the partitioning end condition is set to speed up the filtering of dissimilar
graphs. Secondly, an incremental verification strategy is proposed in the validation stage, using

the mapping results retained in the filtering stage to design the state space tree for incremental
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verification and speed up the computation in the validation stage. Finally, it is verified through a

large number of experiments that PFIV can efficiently handle the graph edit similar query

problem. and the query efficiency is improved by 8%~17% compared with the original

algorithm, and the effectiveness of the proposed strategy is demonstrated.
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Background

Not only the vertices and edges in a graph can carry feature
information, but also the connection relationship between the
vertices can represent structural information. The graph query
problem refers to finding out the data graph that is the same as the
specified query graph, but the existence of data inconsistency and
natural noise often exists in the graph query process, so the graph
query problem is often converted into the graph similar query
problem. The graph similar query problem refers to querying all
data graphs in the graph database that are similar to the given
query graph. The graph edit distance is the measure that best
captures the structural and feature differences between graphs,
not only for graphs with vertices and edges without labels, but
also for graphs with vertices and edges with labels. Therefore,
graph edit distance becomes the most commonly used measure for
graph similarity queries, referred to as graph edit similarity
queries.

However, graph edit distance calculation is an NP-Hard
problem. In order to reduce the computation time, currently,
most of the studies for graph edit similar queries use the filtering-
validation framework. In the filtering phase, different methods

are designed to get the filtering lower bound and filter out some of

the data graphs that must not be similar. In the validation phase,
most of them directly use the A*-GED algorithm to construct a
state space tree, search all possible mappings of vertices between
the query graph and the data graph, and calculate the graph edit
distance. However, due to the low filtering lower bound, there
are still a lot of data graphs to be verified, resulting in a long
query time. The current filtering stage uses only the filtering
lower bound for filtering, which has the problem of poor
scalability and does not effectively use the intermediate results
generated by filtering.

Compared with the previous algorithms, the algorithm in this
paper calculates the filtering lower bound by a partitioning method
to enhance the filtering effect. At the same time, some of the
mapping results of the filtering stage are retained and an
incremental approach is taken to quickly verify whether they are
similar. Therefore. the algorithm proposed in this paper can solve
the graph editor similarity query problem more effectively.

This research was partially supported by the National Natural
Science Foundation of China under Grant No. 62002039,
61602076, 61702072, 6197603 and the Fundamental Research
Funds for the Central Universities No. 3132023259.



