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Abstract With the size of graph data increasing explosively, the form of graph data is much more
complicated. Heterogeneous information networks can be modeled as graphs, which contain multiple
types of nodes and multiple types of edges, e. g. , bibliographic database, online shopping website and
knowledge graphs. Reachability query in heterogeneous information networks is investigated in this
paper. By using different types of relationships between nodes, the reachability of nodes is queried
while satisfying specific path schema. This problem is polynomial. However, the time costing can’t be
tolerant by scanning the big network for answering one query. The existing reachability work can be
classified into two categories: K-hop reachability query and label-constraint reachability query. But
these techniques can’t be used for processing path-based reachability query in heterogeneous
information networks. Therefore, in order to respond online queries efficiently, a novel index
structure is proposed, which decomposes path schemas and precomputes the reachability of nodes in
sub-path schemas. Online query is computed efficiently by decomposing the query path schema and
using the reachability of the indexes. A path schema decomposition strategy is developed by searching
the partial order graph of path schemas in order to minimize the query time. Experiments on real
world and synthetic data demonstrate the effectiveness of algorithms for reachability query in

heterogeneous information networks.
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Fig. 1 IMDb heterogeneous information network.
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Fig. 2 IMDb network schema.
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Fig. 3 Examples of path schema.
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Fig. 5 An example of heterogeneous information network.
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K19 DBLP % 5080 25 1



FroOPHE A B L AT s P A i

489

FERG N 52 DFS 19 48 2% B[] 385 1 5 K £ 360 74 B 1)
TEE AR I 0. X F P R A i, 0 SR M e
R BmE 9O RATATLLE Y B A2 K
R 3 AR SCER R RV 1Y 1 24 e 7 B ) L X L B
/N0, 2s.

B 9(d) 4 B VTR B AN R B S A iR 7
Yoy 1Oz B ) o R e O e AEL L N 3R A I 24 e
IFIA], B J2 s, AR b, FRATTBEAL™ A2 1000 >4
L HTE O CDIRATAT AT 24 & (B35 i, 2 i) e
I RIS E = T S S e I G AR AN DT ON E PSR
Z LA WA A R E B2, 0B R,
2k AE N 3 HEANE 5 B, A p A )R R G Y
R AEDN 5 3B 7 B, A 96 e A )R R 2248 X 2
PR Y B AR R R AR A I FRATT O e e PR K
KB BE AR A B 1Y s A A 2 mT L b A 3 1Y (e
PR J3 i AR5 B AT 5 1 T I S 498 ) T
SR A A O R K B B 0 X T A T =Y O i
TR/ T BE B 1 B AR A

AT IR s 25 %€ T 1 1 1) A i 1) (] L A S At
() DBLP S48 45 B 1 b fd & 25 DB AR, 4% 1Y
i F V1 ey el s T A 5 o FRT Ay G ) 5% (1 B A2 A 27
B L 1A RAEAR EEAR /I o DRt b g AR e 11 A PR
5.3 AIHEXKER

T e AR AR AT s

80
")
~
‘
= 60f
]
.S
“E’ 40
2
)
O 20 F
5
]
=
0 5 10 15 20 25 30 35
k
(a) Index construction time
4
—=— This Paper ~
--®- DF ’
3r S P
.

Query Time/s
[\

|2l

(¢) Query time by varying | P|

B RAE MBI 2% L (9 P47 20K, 578 DBLP K
S 2 b S R [ AR IRATT N 3 A4S T i A AR
2 RE.

1) 5| A g fE]

B 10 %5 T R 7E N T8 bR 518 it
B). AESE g FRATTRE X & {E M 5 3 hn 2] 30 H [A] &
R 5 BRG] E A ) LB A5 . B 10 () Bl LR
o R g1 By A g wl [) BE B & (E 3G R 3G i, 2
k=30 B}, R B A # I 8] K292k 60 s, AR5 1)
Ay I A A ) 2 ST s LA, B AN
5] A 1) A R0

2) FHI

10Ch) 45 B e N T80 AR 51 K /NGh
S h S RG] AL A A Y R HU(E X
o, I 10 T LLE L BEE k (E 03, K511
25 [ AR KL 2 £ (B8 0 5] 30 B, R 5] A BLRL ik 5
HEIE 50 MB. 33X 55 RS (1) I 45 46 EL 38 =2 AR /N
FL A7 it 2 8] 1T 25 20 09 R 51 9 AR R e F i 326 %
(18 5 A A X R LA R i AR 52 18] 1 A I S 2
26 vh A SR RN RO T 4% rh R B0 A
KR AR M EE LA — 2 A KT R
TR LY I A S A B TR LS A SN
T 1 2R 5 RASE 1 81 5 0 o 286 (1 RILASE L 497 1
A K.

50
40 b //
30

20 f .//

10}

(b) Index size

Index Size/ MB

Query Time/s

~a

10 15 20 25 30 35
k

0 5

(d) Query time by varying k

Fig. 10 Experimental results on synthetic dataset.
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