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Abstract: A method of translating keyword queries to SPARQL queries was presented to
implement RDF ( resource description framework) keyword search. Firstly, a condensed entity
summary was constructed according to connections of RDF data. Then, keywords were located on
the designated nodes of the summary graph by the OPS (object predicate subject) index. Top-k
subgraphs connecting all keyword entities would be found by a bidirectional search algorithm.
Finally, SPARQL queries were obtained by incorporating inter-entity relationships of top-k
subgraphs, keywords and their properties, and SPARQL queries were executed by a SPARQL
search engine. The experimental results show that a faster response time and a higher accuracy
than the existing ones are achieved.
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Fig. 2 Condensed entity summary graph

TETTE top — k TR AR A SCE 3 1) A 48
R RIRIH My (vi,v;) 38R AT 52K 5 0

] ) B B dist,, ¥ B 1 sumDist = ) dist, ,

My (v,,v,) &l 331547 Floyd kRIS, S T
Yok R L AR SCBEE — AN BT A 5 kA
FEREERKERICH T, , E45 303 B b 5 4t
sumDist KT T, 19 F &, Bk 15 [a] — A5 £
BT — T T, AIE DI PFURD SR FESR 2.
3.2 XHEIRSHELEFRSI

WESK CESG HAS A 45 S5 1] | /5 4 0 31 ¢ 4
TR A SE R WE 7 AR SCAE L OPS™ 285 b e
ES T ERIER SR (S) A Il 3 fios, P
FORIEM, 0 FoREIE (MY A, FEECH
i), S AR EIE (R ), BAEIE 0, (K4
i) Xt — 4R (P) 9513, B —14(0,,P,) Yy

AR —ATAKR(S) MFIFR, B, 763 1 B
#EST OPS R, “20157 &35 1] — AN @ ik P )
i X P s — N ErE, B year”  FEIX HL
IZJE M O R — AN HH ) 1 S B3R, “publ 7.
XoF i A B B —AS ] il 3 OPS & 51 ] LIk
— X G A ) S A 2 SRR A S B Y
SR P |, ARAS SRR R T AR 1 2

*2 WEHEFRHZE

Table 2 Bidirectional search algorithm
B AL O Lk ky, ek, | BIIHATER (v, vy,
<+ v, 1 ,CESG = {V,L,E} Ly (v,) (ie[1,m]),My,
KR T, = o0 3 1 R GRS S0 SB35 2
AR R Sk A BN ICE N < root, dist, , dist,
.o dist, >
i A, top -k T,
1 foreachie[1,m] do
2 PQ,<—new PriorityQueue ( LEN(v,) ) ; //5&/> K4t
LR TR T s ST RSB B

3 for each PQ; and je [1,m]

4 v;«PQ;. poll() ;

5 if v, is not visited then

6 for each e [1,m]

7 R[v,].dist My (v,,v,);

8 R.add( <v,,dist, ,---,dist, > ) ;//F AP R
9 if sumDist(v,) <T,,,. then

prune

10 A.add(R[v,;]) and update T, with

prune

sumDist(v,) ;

il
Sk,,l

3 OPS %3]
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Fig. 8 Query performance comparison on DBLP

5 4k 1w

ARSI T — M) 208 52 A7 2 PR R R
SO R A f) % 45y SPARQL £x iy 14 )7 5. 1%
7 i o A S s 2 S A R 6 ek top - k T[]

AR R IE L, IS AT P S E TR AR
SPARQL i -, JH F 6 % il A B — 4> 42 1 1R
7,45 3 7R A HER R AR A BRI A R
SRS AL 2R 5 IERR T EEAR LASN Rl
B 2 FOREHERT k7 &L, bLan, 1 s iy A O
P I RS2 UGH R A A A B SR A
RIS

SE

[ 1] Beckett D. RDF/XML syntax specification [ EB/OL ].
(2004 -02 -10) [2015 -09 -02]. http.//www. w3. org/
TR/2004/REC-rdf-syntax-grammar — 20040210/

[2] Prud’hommeaux E, Seaborne A, Harris S, et al. SPARQL
query language for RDF [ EB/OL ]. (2013 - 03 - 21)
[2015 -9 - 13]. http://www. w3. org/TR/2013/REC -
spargll1 — query — 20130321/

[3] Chen Y,Wang W, Liu Z. Keyword-based search and
exploration on databases [ C ]// Proceedings of the 2011
IEEE 27th International Conference on Data Engineering.
Washington D C. IEEE Computer society, 2011 1380 -
1383.

[4] Weiss C,Karras P,Bernstein A. Hexastore ; sextuple indexing
for semantic web data management|[ C|// Proceedings of the
VLDB Endowment. Berlin: Springer-Verlag, 2008 : 1008 -
1019.

[5] Chen Y,Wang W,Liu Z,et al. Keyword search on structured
and semi-structured data [ C ]// Proceedings of the 2009
ACM SIGMOD International Conference on Management of
Data. New York: ACM,2009 1005 - 1010.

[6] Kargar M,An A. Keyword search in graphs: finding r-cliques
[ C]// Proceedings of the VLDB Endowment. Berlin:
Springer-Verlag,2011:681 —692.

[7] Kacholia V, Pandit S, Chakrabarti S, el al. Bidirectional
expansion for keyword search on graph databases [ C]//
Proceedings of the 31st International Conference on Very
Large Data Bases. Trondheim, Norway ,2005 :505 —516.

[8] ZouL,MoJ, Chen L, et al. gStore: answering SPARQL
queries via subgraph matching [ C ]// Proceedings of the
VLDB Endowment. Berlin: Springer-Verlag, 2011 . 482 -
493.

[9] LeW,LiF, Kementsietsidis A, et al. Scalable keyword
search on large RDF data [ J]. IEEE Transactions on
Knowledge and Data Engineering,2014,26 (11) 2774 -
2788.

[10] He H, Wang H, Yang J, et al. Blinks; ranked keyword
searches on graphs [ C| // Proceedings of the 2007 ACM
SIGMOD International Conference on Management of data.
New York; ACM,2007 ;305 -316.

[11] Tran T, Wang H, Rudolph S, et al. Top-k exploration of
query candidates for efficient keyword search on graph-
shaped (RDF) data[ C]// IEEE International Conference on
Data Engineering. Washington D C.IEEE Computer Society,
2009 :405 —416.



