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Parallel Top-k Keyword Search Algorithm in Probabilistic XML Documents
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Abstract Probabilistic XML can describe the uncertain data effectively, and Dewey code is the most important encoding
method for indexing probabilistic XML documents. But during the keyword search in big probabilistic XML documents,
it takes much time for comparing the Dewey code of keyword index frequently. To deal with the problem above, the
probabilistic XML document was partitioned into several fragments,and a new Dewey encoding method of keyword in-
dex for probabilistic XML documents was designed, thus, a Parallel Top-k Keyword Search Algorithm (PTKS) was
proposed. The experiment results show that the PTKS algorithm has low time complexity, especially, its efficiency is

improved significantly when the structure of the document is complicated,
Keywords Probabilistic XML, SL.CA, XML document partition, Dewey code, Parallel search
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7 pre=lcp(stack,v');

8. while(stack. size>>p. length)

9 { v=stack. pop();

10. type=gettype(v);

11. prob= lepprob(v);

12. if(type=="%0")

13. { Lock(recordSet) ;

14, dist=map. Getdist(v);
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15. if (isSLCA(v))

16. { prob=GetlcpProb(v)

17. path,, = getpathprob(v. Prpath);

18, proby, = prob * path_;

19. if(R. length <Z k) {R. push(v);}

20. else if (prob,;>>prob(Ri)) { R. pop(Ry);R. push(v);}
21. v. dist(“11--+11"). prob=0; }

22. map. update(v. dist) ;

23. Unlock(recordSet) ; }

24, if(map. contains(p(v)))

25. UpdateDist(v, type, prob, p(v));

26. else

27. CombineProb(v, type, prob, p(v)); }

28. for j=npre. length to v'. length stack. push(v'[j1);
29. }

30. return R;

4 KSR

REMBEMEE R 3 L4 Intel Pentium(R) 4, F5i2. 99
GHz CPU.2G WK PCHL, B4V &% Java IHAT AL FRAELR
(JPPF, Java Parallel Processing Framework) , H: F 3k 3¢ Bl 4%
R XML BB TR R, JPPF B— AN IT IR 6 R+
BER, EXFESARFEFHITIHE. ALRRA
DBLP™! [ SwissPro™®1 P & NASAUIfE R iR L, i F
JE 41 DBLP, SwissPro )} NASA $iB 4t SR &4
RANE R, A ABEERRE X0 BB
DBLP, SwissPro fl NASA #H{7H#:, 8 P #E % XML Kig4
DBLP_P, SwissPro_P il NASA_P. DBLP_P i & K, S0k
LEVAR T RT3 NASA P 30k XML LM B G, CH4%EH
AR B 2% 5 T SwisPro B EHEWE TR EZE. &L
BUBTREXEFRIWET LS PXPA FEFHWER
M XML REFRT| WEETH, F KK B T AR X
PE T RBFRRBRBEMEE MR,

4,1 PXPA 8L M

PR B nE 1 7). =X TR PX-
PA BB EAERMXBTRT I BB AR 5 X (1718 54
X% XML X TR MRS RBEIEFEEA LR &R
% 2 g, He, DeweyXML FR K5 LA XML 3L
RS R AT, (R FF R SO A ZE . B FHER XML 30#
X TS SRR ESKRIIES, WX 2 P
HBhEtas 1E), R HE =R XML SO P BT B 4 M B Ok

F1 R XML XA

HBE  XBEAMMB  XHEE  FHEE A%k
DBLP_P 22.74 6 2.90 1069561
SwissPro_P 21.63 5 3.6 928465
NASA_P 23.37 8 5.58 1054559

2 DeweyXML 5 PXPA XML R RF I 58

% Bk %5 F(MB)
(MB) DBLP P SwissPro P NASA_P
DeweyXML x 16. 36 15, 68 19,42
PXPA 1 9. 24 9. 34 10,75

H® LR 2ERTLIE N, AR H T PXPA Bk 5



iy BAAMIX XML U R T A A BRI L, X F RS L
FMFMZRIE/N, B T XBFRREE T RENFRIT
.
4.2 PTKS &E%iTHh

ACAA TR 4 X B B 5 BIR H PTKS B 3% %t
DBLP_P,SwissPro_P Pl & NASA_P 3 M ERN CEFE
REHRIFEAT LA, A 4— B 6 FiR, Kb, R4S R ®
SER 20, R 4—PE 6 MERL L, LB T AR SRS B
FABHEBIELT , 853X 5 =5 XK R A ) LUAE 208
TFRR.

5.
a4 3
F 35 o
i sl |3
ﬁ 1% - AR ﬁ
# o5+ - #
k2 k3 ke
S Silds

4 ARFR4XTDBLP P¥iESE M5
KR ]

AHEAKTF SwissPro_P
AR ER R

e g B (6] b

4L 1 (s)

k=2 k=3 k=4

XKEF

—=—-DBLP_P —~e—SwissPro P —====NASA_P

E6 ARASXT NASA P¥iE EH7 BH4RE5=HRKERFE
SRR He Al

HE 4—E 6 W LIE W, 5 RS X AL BB X 30
KA BT L, PTKS S5k 1 R B 6] 3 1 3 25 KA1, (.43 X
HEAR, BB RLENERAR, FAES R EREE
Houb e fR] gtk , B, B 8 A3 BSOS 3 DR E XTSRRI
BRI R A — M . [FE, BEE 8T A H0r e,
PTKS H8: (MR AL BEAT [H] tho s @

AR T, RBENMOEFEER T, EREHXNERT
SwissPro_P il NASA_P ¥4, KA X TR R E 5=
SR T E R E A E k. A AE H, PTKS B 8 xt
FHAERHHBES AR R AMENERT LENEE.

A 8 B THE =X KEFNECN S HERT . BRE
P Top-k ¥t PTKS Bk 6T B R KR o

N%‘:uguam

o o
© it

B EREH )

10 2 3 4 50
Top-4
«ar-DBLP_P —w—SwissPro P ——~NASA_P

F8 Z=4rRXEF Topk MERMHE

W 8 AT HEF H, lE Topk KK, PTKS B
R AR B [H] L A B K, KRBT R RN E A REME. BEH
Top-& MK, R FAL B 54 4 KA BB K& F

B, SLCA 45 s 7E 55 F 42 W HE P e [a] i #E 388 i, 3
PTKS £ ity i ] S5 B AIK

HRE ME XML U X2 LR XML %
BEHTRROER ., A0ESAAFE T EE XML 30
Sy X ARG AR R SR XML SCR 9, 2 T HER XML 3C
£ Top-k KEEFIHITHREL PTKS, @Bk T A XML 304
FEEFRRBBMMOAEAE. LREIETE5X T PTKSE
BIRRE, X FE 2 E B RBER XML S0, REFRRD
BHERCRIBEEE B . PTKS B Z0 7 H#E2R XML Sty
HEMTIBXR, ZELT B8R XML X CBTFRRAE
BETH BB,

8 % X W

(1] FA#E.£8E, TEC. 4 FTRERSETEERAN TSR
070, &ML, 2009, 32(1) 1 1-16

[2] Xu Yu, Papakonstantinou Y. Efficient Keyword Search for Smal-
lest LCAs in XML Databases [ C]/SIGMOD. 2005:537- 538

[3] Cohen S;Mamou J,Kanza Y,et al. XSEarch; A Semantic Search
Engine for XML[C]// VLDB. 2003:45-56

[4] Guo Lin, Shao Feng, Botev C, et al. XRANK; Ranked Keyword
Search over XML Documents[ C]// SIGMOD. 2003:16-27

[5] Li Yun-yao,Yu Cong,Jagadish H V,et al. Schema-Free XQuery
[C]//VLDB. 2004 :72-83

[6] Li Guo-liang, Feng Jiamhua, Wang Jian-yong, et al. Effective-
Keyword Search for valuable LCAs over xml documents [C]//
CIKM. 2007:31-40

[7] Fagin R, Lotem A, Naor M, et al. Optimal aggregation algo-
rithms for middleware [J]. Comput. Syst. Sci, 2003,66(4) ; 614-
656

[8] Nierman A, Jagadish H V. ProTDB; Probabilistic Data in XML
{C]//VLDB. 2002:646-657

[9] Kimelfeld B,Sagiv Y. Modeling and querying probabilistic XML
data[J]. SIGMOD Record (SIGMOD), 2008,37 (4):69-77

[10] Chen L J, Papakonstantinou Y. Supporting Top-K Keyword
Search in XML Databases[ C]// ICDE. 2010 689-700

[11] Li Jian—xin, Liu Cheng-fei, Zhou Rui, et al. Top-k Keyword
Search over Probabilistic XML Data [C]//ICDE. 2011:673-684

[12] Ning Bo,Liu Cheng-fei, et al. Matching Top-k Answers of Twig
Patterns in Probabilistic XML[C]/DASFAA. 2010:125-139

[13] Kurita H, Hatano K, Miyazaki ], et al. Efficient Query Proce-
ssing for Large XML Data in Distributed Environments [C] //
AINA. 2007:317-322

{14] Zhang Chen-jing, Ma Qiang, Wang Xiao-ling, et al. Distributed

SLCA- Based XML Keyword Search by Map-Reduce [C] /
DASFAA Workshops. 2010, 386-397

[15] DBLP [DB]. http://dblp. uni-trier. de/xml,2012-03-31

[16] SwissPro [ DB]. http://www. cs. washington, edu/search/xml-
datasets /www/ repository, html# SwissPro, 2001

[17] NASA [DB]. http://www. cs. washington, edu/search/xmldata-
sets/www/ repository. html# NASA, 2001

[18] R¥gi, FiRE. XML UM Dewey S04 RAE M [T]. HHEHL
T#,2011,36(19):62-64

» 237 »



