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Abstract;: Existing RDF keyword search methods mainly search on the large-scale RDF data graph directly
and do not make full use of the semantic information in the RDF ontology. Too many iterations lead to
unfavorable search efficiency and unsatisfactory results. To solve these problems, a distributed keyword
approximate search algorithm (DKASR) for RDF based on Redis memory database cluster was proposed
and the parallel search of large-scale data on the distributed platform was realized. The algorithm
constructs ontology sub-graphs by using the semantic information of RDF ontology, uses the semantic
scoring function to sort ontology sub-graphs, and searches and returns the Top-£ results concurrently with
the aid of MapReduce computation model. If the results do not meet Top-k, ontology sub-graphs are
extended to generate approximate ontology sub-graphs and the semantic similarity function is used to sort
approximate ontology sub-graphs. Then, MapReduce computation model was used to realize the parallel

search until the results meet Top-£. Finally, the results of experiments show that the DKASR algorithm
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can realize the RDF keyword approximate search and return the Top-%£ results efficiently and accurately.
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Gy.add(T,(S,,P,,0));
continue;

End if

Else
For T, (S, Py, 0O E€G, && k = 1.2,+,n//n
G h = A AE
If ( ((S,=5880.7#0D[(S=0,&R0,#S)||
(0, =5 & &S, 70|10, =0; 8.8, #5) )
G.add(T; (S, P, O)));
break;
End If
End For
End If
End For
End For
Return H, ;
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Fig.3 Construction process of ontology sub-graphs
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AT BREUA R (DTS4 o EE N 0.5.
SSF(G) = QSdm(£LOZY+05<théAM) B
0.5+0.5 = 1;
SSF(G,) =

1
0-5 §15(01,02) = dis(01,05) F dis(02,05)

1
0-5 §15(03,04) L dis(03.06) + dis(04,06)

1 1
0.5 1+2+1—|—O.5 T1r1 0.25.

45 AT L, SSF(G,) > SSF(G,) ., fif LA
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For Gi(T,, Ty, . T, . T,)EH, && i = 1,2,+,n//n
o Hy AR i I S E
For T;(S;,P;,0)€G; &8 ] = 1,2,++,m //m K G;
B = A
GSet = extend(T)); //T, # 8w X 1.3 179 B .15 5]
BRI T B RS
For G, € GSet && k = 1.2,++,q //q } GSet ££4 K/
If contain(HSet[i], G,) = ={alse //f % HSet[i]h
AFTE Gy
s(Gys GO //HE G 5 G i CHIMUE
HSet[i].add(G) s / /BB KHER A v g 1 K3
End If
End for
GSet ~
End for
End for
Return HSet;
g
Ph2.2 Wi i AR 7 B Gy ik Ay
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Fig.6 Extension of pattern triples
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s(G, .G :%:
ST T )
1

(213—2%2) 1 (2i3-2x2) 0>

HitB SR, s (G .G, > s(G, .G I
PLERANE T G, Sk 7 o0 A A R
2.4 MapReduce S H R IEEH

ARTCHY Map B B R AR 7 & g A B =
JULH VE R 1 5 ) — 0 2H , Reduce By B W 5¢ Bl 52 1] —
T B AR HR B 25 R+ B Map BrBe. A
R LR Zn H & B R R XA K
B A g AR =0 L AT % P_C_SO 1 P_C
_OS 5 i = o 41 UT e i SE 5] = oo 4L, IF K AR
B 1Y 45 R A% 45 Reduce BrBe. Map Bir B (9 BAR S #E 4n
Bk 2.3 FR.
&% 23 Map g
A ckey BT 5 value AAEFE B RIC SR =041
WA
it ckey AAIET EIRERIC  value T H =LA E S
H s
instTripleSet < & ; //¥IR LB =0 HER 2
flag< Zr &% A ) value, 15 B A4E F B B9 PR 0
ontoTriple < 2 FH A i (1 value, 5 FI A =04l
instTripleSet = serach(ontoTriple); //# R iZ# X =0 H
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VB e i 2 151) = S0 2H
write(flag,instTripleSet) ;
£
Reduce B B : #4 Map B Bof% i ok i 52 ] =
TS ARIEANR T B EAT R HOC R X S
ZICHH AT I B 15 B 45 R 1 B JF IR 9], Reduce Bir
By Bk R Bk 2.4 R,
8% 2.4 Reduce B B
AL 2.3
i key MR T K, value AR EE
H g
InstTripleSet < [A] 7 {4 [8] Map B Bt th (9 5245 — e 4
ISy
G O //WIRIERFE A=
GsSet < &5 //FIRIEE R THEE A=
For t;(s;»pi»0;) € InstTripleSet &.& i = 1,2,++,n //n A
InstTripleSet £ 5 K /M
Ge.add(ti(s;,p;-01)) 3
For t;(s;»p; +0;) € InstTripleSet & &. j=i+1 && j = 2,
3,.un
If check(G)==true //UNR G, AL T & 4]
If contain(G,Set, G,)=={alse //INE G, Set FF ATF
£ G,
write(G,,” ") //¥ G, it
G.Set.push(G,) 5 //# G, JnF] G,Set H
G~ J;
G,.add(t; (s;spi»0i)) 3
continue;
End if
Else
For t, (sgsprs0) €EGs & & k = 1,2,++,n //n N Gs F 5L
SO
I( (s =58 &0, 70| | (s, =0, & 80, F#s)||
(o, =s5; &8s, 70 | [ (0, =0, & &5, 75;) )
G,.add(t;(s;»p;»0;)) 3
break;
End if
End for
End if
End for
End for
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18 00T A8 s 8] &2 4% B

CIOMEREKFE R B EZRE . ON * £7).

ClD LT AR T E B B 2 22 . O (M *
Q*k%).

(I MapReduce 43 fii s R B Be 9 &2 A4 .

Map BBt IR Bl 2 24 BE O (p)

Reduce BB BIRF IR 22 .0 (n” * k7).

ZE Ll AL DKASR Bk kg TR — K
PR 2N O(N? % B2) +0O (M * Q * £*) +
O(p)+0n* * k*) . i F A SCRE B4 9 47 74k 21 -
A3 ) 25 1 AE % TE Redis P FE 0I5 B Set #E4
v SR v DG T A A AR SR /N RIS 4 B8R 5 [ He S 4y
FIH T RDF AR B T A0k 7 K oAt
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5 X, RDF % 438 18 38 & 7 % 833

T8 2, I PR AR T 550 1 B A 1 I ) 2 2% B2 M LG T
RDF #dli BB R/, N, kM, Q. p Fl n HBAEH
JIN o PRI AT LA SRy AR AR Y B YR B () A 2 1 R R
H .

3 KBWEERSH

3.1 XWiEE

AR SR H 58 42 2 A X Hadoop EREFREE . i 8
B TAES R, Horf 1 465 HDFS 1Y 4 FR 5 53
MapReduce B ET 45,7 G450 HDFS #8088 75 45
3t MapReduce 119 M3 &0 A SC 5256 B 0 FH 16 T4
B 355 4 Intel(R) Core(TM) i5-3570,CPU 3.40
GHz WA ML TE, WAE 8 GB, B 4% 500 GB.# {1 ¥
BAEAE R4 Linux Ubuntu, 2k H Java 1€ 4 4 F2
BE . FEAE N Eclipse. [H B}, 7 Hadoop % 8 |-
HE T Redis £, 86 FL#A Redis £BH—1
F A AR R

A X K H LUBM ( Lehigh  University
Benchmark) % 45 5 X} DKASR 8 ik it £ 3. 1)
LUBM %4l 4= & #% 43 M 22 B T 50,100, 300,500,
1 0007 KA (B0 R T AR SCRVAETE X 4 4 80
BT R BRI AR O 5 PR /Y O B ) R R
AT T O L B S AR S AN K 2 B,

2 HBENERS R

Tab.2 The basic parameters of data sets

#AEsg =ond EMEK K R
K 0T /A /A /GB
LUBMS50 689 51 43 0.54
LUBMI100 1 377 51 43 1.06
LUBM300 4135 51 43 3.19
LUBM500 6 887 51 43 5.34
LUBMI1000 13 778 51 43 10.71

ARSI i T R s Bl an 4k 3 s, mdt A
6 MRHIFES Qi ~Qo B KRR S 5 0 5B &
2~5 PN RBI K Q ~Qo s WA o 2 — 4
Q ~Q, WFH T M SCA KRB 4 R AL O
L 5 T Q~ Qs RA S IR /r AL 1Y OC k3]

ASCH DKASR %3 5 KREAGH! | DKSRM-'*
FERH [F) 1 52 56 B T B XA [R] 1) £ 40 48 547 X L 512
B oA T E T BT X L g L TR PP A R A A (D
FIISE o« BEE N 0.5; Top-k B9k [HBEE N 10X}

L ST 560 1 O AT A 10 YA R A 1A
x3 HERA
Tab.3 Search samples
WER PS ik Sy

Researchl12, teacherOf, Course, FullProfessor6.

Q. http://www.Departmentl2. University0.edu/Un-

dergraduateStudent95

undergraduateDegreeFrom, ResearchAssistant,
Q:  http://www. University982. edu, GraduateStu-

dent121@Department7. University0.edu

teacherOf, Researchl5, Course, http://www.
Q;  Department8. University0. edu/AssociateProfes-

sor9

http://www.University0.edu, officeNumber, org-

Q. o
Publication
Q; Lecturerd , UndergraduateStudent, takesCourse
Q researchlnterest, http://www.Department10, U-
6

niversity0.edu/AssistantProfessor6

32 IBER
3.2.1 8RN i [1] f 53 AT He AR

31 WA SO (0 1 2R R 1A [ 1) K8
T MAASCREXT Q~Qs HYFR 2 i N i [A] 7 47
T, AR 4 FR. T B 2.1 95 00 A A S
SRYVE RSB T A 2.1 1 7 SRAE AR A
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], 4P 8 7 s [ i i 1 LUBM1000 4 46 T
A 2.1 WIT EAT M BA L 2.1 07 EAF AR
ZR W 07 I A), 9 Ff .
& 4 DKASR H R R HE &£ T 59 1% 2 09 Bz B 8] (AL . s)

Tab.4 Response time of search process with DKASR

algorithm on different data sets(Unit:s)

Qi Q Q& Q Q Qs

LUBMS50 16 20 17 14 25 11
LUBMI100 17 22 18 16 30 13
LUBM300 20 26 21 17 38 15
LUBMS500 23 30 23 19 46 18
LUBM1000 26 34 26 24 57 21

M 4 PTLAE I AR AR R B AR T
Q1 ~Q, BHH Z i )i I ] O 45 76 [ — K& 2 1, %
AU A A R Qb AL S 91 T8 G B ) - L
FUIAT WIS OB 3] 7 20 Ay 34 R G 7 v DT TS 31 9
B I 1 YRR B /b DY A R BCR t; Qs
Fh A A S A1 T S ] X RE 2 DG B A 2 1 B




834 FEAFH AKX F FR

P FETE AT BUE 15 B R E S RE R 2 1
s} (]

w5245 T Ak
w B 52 147 A Ak

i 18] /s
S = N W A W

O O O3 Os O O
Ei N
8 BRIk 21 VHEGFMHBEERE T E R E Xtk
Fig.8 The Comparison of Response Time for Constructing
Ontology Sub-graphs between with Storage Scheme

in 2.1 and without Storage Scheme in 2.1
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Fig.9 The Comparison of Response Time on LUBM1000
between with Storage Scheme in 2.1

and without Storage Scheme in 2.1
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among algorithms on LUBM1000
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Fig.11 The comparison of average response time

between two groups of search on different data sets
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Fig.13 The response time of constructing
approximate ontology sub-graphs
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algorithms under different values of k
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among algorithms on LUBM1000
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