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Abstract A temporal graph, as a graph structure with time dimension, plays a more and more
important role in query processing and mining of graph data. Different with the traditional static
graph, structure of the temporal graph changes with the time series, that is to say the edge of
temporal graph is activated by time. And each edge of the temporal graph has the label of recording
time, which makes the temporal graph contain more information than the static graph, so the existing
data query processing methods cannot be used in the temporal graph. Therefore how to solve the
problem of query processing and mining on the temporal graph has attracted much attention of
researchers. This paper summarizes the existing query processing and mining methods on temporal
graphs. Firstly, this paper gives the application background and basic definition of temporal graph,
and combs the existing three typical models which are used to model temporal graph in the existing
works. Secondly, this paper introduces and analyzes the existing work on temporal graph from three
aspects: graph query processing method, graph mining method and temporal graph management
system. Finally, the possible research directions on temporal graph are prospected to provide

reference for related research.
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(b) Temporal graph G

(c) Time sequence of G

Fig. 1 Difference between static graph and temporal

graph, and the time sequence of temporal graph
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(a) Temporal graph G

(b) Transformed graph G

Fig. 2 Graph transformation from temporal graph to
static graph

2 I P A S e 2 S 4

2 HMEFEREEALERZE

A L B FE IS A AT LA o R S Y RRAE AR R
R R SRR AIE AR — B 3 T 22 i ) 4 4
KRN TR R RPO B BRI T A RS
22 [A) 42 06 2R (N I 4% LA ) . 3 SRR AIE A B 1 2
i T AEFR S P B 2 AR5 i, A 8y ik L 2
A 78 sl m] DA 4 107 T 38 s L e g e T
TO0 A P 85 A2y 5 — sF ) ESF ) 10 1T P S80S 11 30 1 B3
TR Y. AHJE TR 53 1 07 1k I BEAR 4 #b 3% N I
Pl A g e v B A A2 B S ) AN 2 £ 1Y) o AR S A0
5% 2 AT 22 (] Y B A2, 2 2% TR (0] 26 J5 % 6 AR 11
e, NI AR SCHA 4 4 A BT T A
V) Ah B )

2.1 7B EREE&

P 1 T50 8] 9 % 45 (path) 26 78 38 35 T i) — 2%
T B AR ) LR B R A A ) ) A —. TE R A A
b AR e DT L B S — A T O (ki —
A3 o R AR A R A UL OC T B AR Y A i) TR
S ] I e 20 B i i 6 4 4 R0 5572 2 Dijkstrat™”
BVE. SCHERL21 & T —Fh 2-hop Bk . X Ry v5 A
Pl b A A TR R 51 10 % TR BETE 2 Bk 3
KBTI G AR 2 AT 2 8] B e e Bk A i) LT
AKX 2 AT RGBT, ek 22402 17K
Y B R AR S L O E S S I R X B Ty g kAT T
O3B A RS AEL S A I e A AR 4R 3 T 1) A g%
T WA 2N 2 S I AR T b YT S TR A S . R AR
P P e o AR R S Oy T AR 1 A s ik
2 I [E] Y — 2 0 e 91 L R SCHR [ 23-24 ] i b %
W FR N M I [E] (time-respecting) By B 427,

I P b B A2 e 1A L A R Y A A 9 T
NSk TR B OR 2 A TOL R [R] Y I A © 42 AN g
g N W Ok o S 2 ) R S - Y [ PR
I8 2 ASER Y < I R A B AR A L & iy ) A B
1 6 A28 0] A d - 3 3K P& 42 Cearliest arrival path,
EAP) . % iR B} 4% (latest departure path, LDP)
i o R S ) 18] 1642 (shortest duration path, SDP)!,

1) EAP |n] i

EAP [a]& & 48 25 7€ 2 DT w Ao 1 4f )
(] 38 ¢ SR TR 0 4 0 BIGA TOUAR o 14 75 22 1) i St )
[E) s BRI SR Ml A B 3K 55 BB &5 04 f 0 s (] 1N 9% 3
PR PEAR.



1894

HENMR S kB 2018, 55(9)

2) LDP [n] /5

LDP [l 48 45 %€ 2 AT w Al o B9Z R I
1 ¢ SRPFAERS 2 ¢ 2Z i TR R 30 3K T
v B IR TR, w0 1 % A IsF i) B 4n S5 31 e s 21 o
ZHT Bkl B3R B st A H & R I TE) N 3% 3k
PEI PR LK.

3) SDP [n] /5

SDP [a] U248 45 5 2 DT w Al o L2 4R I 1]
B ¢ Rk B L R AR R L " TP NTH A,
R B AT v e PR A A, B B I I 220 ¢ DA A
% ORI 2 B3k B SR BT I I 55 1 A%

SCHk[26-27 ]t ¥ EAP, LDP 1 SDP [7] 58 FR N
“Foremost Path”, “ Reverse-Foremost Path” Hl
“Fastest Path”[a] 8. W& 3 fhn 22— 1PMEET 6 4
T 14 2530 I e TB1 IO 3R 7R 42 i s 30 3R 2 o
5T 2 [ AF A — A5l . il B MRR A Cese
FORELD BRG] ¢, AL REEE] 2, . 3 B[R]
WL 3 W7 by, b, F by AT B EE TR, IR
WAEM 2] =5 TE 43k o WERT AT o . B A if) EAP
5] 750, TR 2 25 B R FE I 2 6 #5360y N s MR TE
B2 8 $3k o) BT EAERT 2] ¢ =13 Z A7 N2 3
v B35 v, BRI LDP 0] 8, 08 2 45 53 0 0 72 ) %)
10 $53F by I\ oy & ARG TE v $ 3 b, B0 J5 T2
by TEMS Z 13 B3k o, s AL 2] 1=5 MG uli vs
KCBEAERZ] =10 Z A7 #1355 v, B4 if) SDP )
0L R 2055 SN N AE I Z) 6 #4590, M v, R LE I
Z) 8 Fik v,.

Fig. 3 A temporal graph of traffic network
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