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Graph pattern matching on temporal graphs: A survey
LI Faming, ZOU Zhaonian, LI Jianzhong
(Faculty of Computing, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] Graph data model is a universal and widely used data model, which can process the complex relationship between data
objects. However, most of the existing works on static graphs only focus on the structure or properties of vertices and edges and
ignore one important characteristic of data in real life-temporal information. It leads to a lot of valuable knowledge being missed or
gets wrong results without considering the temporal information. As an important topic in the graph research, the graph pattern
matching problem should take temporal information into account as well. Considering the importance of graph pattern matching and
the importance of temporal information to the data, this paper thoroughly surveys graph pattern matching on temporal graphs based
on the snapshot model, edge—stream model and interval model of the temporal graph, and the temporality, the evolvability and the

durability of the temporal data. Finally, the shortcomings of existing works are summarized.
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Tab. 1 Summary of graph pattern matching on temporal graphs

AT T BRI X NIRRT Sk
SRR AT PAEIRER b K LA
P X i 25 1
5 10 4 i
R 1
2%
BB B WAEIRER ATk L
PR X i 25 P
% 0 45 1
2
e
SRR WA REBIE Ak R
A X it 25 1 3
5 10 4 1
R B
e
BARRY BT

(1) W BT FE - B I 28 18 b iy i e [
R IT C 3k B T T A A DT BC A 7 3052
B, X AR 7 e A R RIS R AT o R
AINAT, RIS, B m A B A Z R el 2 A L8
AERBIICH , 2R PR EE B I [a], 3T DB R
SRR T5 05 AR AL BRI A 285 1] sl R s 114 S A
AP IR RIRCR 2%

(2) Frgz RV C « B I 25 18 b iy i e &
AT P33 1 A A R R 8 5 | B MR R M D e
FREEMF R EACHT . SR, 2R 51 i A 2 8] /5
AP PR B H BRI 25 P A AR AR K
B R H A i R G R B R
fift 2 ), 2 T 5 UL AL B A R A I [ R R AR 22

(3) AL R DT BE 7 BUA 19 TAE P B A
PSR T RSy 30, A —1E
A B A AT LAk B8 b Pl A5 X DL I ) L, 1% TAR
TR A A Y T 1 AT SRS R A R

25 | RN 5 I 2 A DR R A8 % F AR & i T
P AR H I L, 2 s 28 P A R R i i 28 ]
R ARE H A2, R R FE SR A7 25 8], 21
SRR A F A ) B I R AR R AR 2

4 HERIE

AR SR 5 P 285 PRT A P SRR IR 30 30 A TR T X )
AR L2 R P 285 PR RS AI 140 B e e | 3 S8 P R A 1 )
IS L PR VR BRI BREA T 1 4508 . AL T s
] PR S CDE C I 2 = T ) BF 5 IR, I 2 ] [
AT B A TS I RIRIT4 . BEA AN 2514 I
PEIABE CIE HE AT 5 7 Ak B R RIS g 285 1] sl 25 3 ) A
TR I SR B 22, i — 28 PR 2D e 7] AL A P
SR LA E S, VRN EBE S aUs —
FERIWTFETT 1], Ik 2 P L PR 3 IC e ] 5 B8 )
J7RE N BRE RN A Rt — D IR AT

&% 3k

[1] ULLMANN J R. An algorithm for subgraph isomorphism [ J].
Journal of the ACM, 1976, 23(1) . 31-42.

[2] HOLME P. Modemn temporal network theory: A colloquium/[J].
Physics of Condensed Matter, 2015, 88(9) :1-30.

[3] KHURANA U, DESHPANDE A. Storing and analyzing historical
graph data at scale[ C]// International Conference on Extending
Database Technology, 2016; 65-76.

[4] LIU P, BENSON A, CHARIKAR M. Sampling methods for
counting temporal motifs [ C]// Web Search and Data Mining.
ACM, 2019: 294-302.

[5] DIAFRI N, FERNANDES A, PATON N W, et al. Spatio —
temporal evolution: querying patterns of change in databases
[C]//ACM SIGSPATIAL Intermational workshop on Advances
in Geographic Information System. ACM, 2002.:35-41.

[6] BIMAL V, ALAN M, MEEYOUNG C, et al. On the evolution of
user interactions in facebook [ J]. Proceedings of the ACM
Workshop on Online Social Networks. ACM, 2009, 39(4) . 37—
42.

[7] GAO J, AGARWAL P, YANG J. Durable top—k queries on
temporal data[ J ]// Proceedings of the VLDB Endowment, 2018,
11(13): 2223-2235.

[8] SEMERTZIDIS K, PITOURA E. Durable graph pattern queries on
historical graphs [ C ]// International Conference on Data
Engineering. IEEE, 2016 541-552.

[9] WANG R, JI W, SONG B. Durable relationship prediction and
description using a large dynamic graph[J]. World Wide Web,
2018, 21(6) : 1575-1600.

[ 10] TRIHINAS D, CHIROQUE L F, PALLIS G, et al. ATMoN;
Adapting the " Temporality" in large — Scale dynamic networks
[ C]// International Conference on Distributed Computing
Systems. IEEE, 2018. 400-410.

[ 11]PARANJAPE A, BENSON A, LESKOVEC J. Motifs in temporal
networks[ C]// Web Search and Data Mining. ACM, 2017 601-

610. (FiEH =)



