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Abstract

Structural join is the core operation in XML query processing, and catches the research community's attention. Efficient algorithm is the key
of efficient query processing. There have been a number of algorithms proposed for structural join, and most of them are based on one of
the following assumptions: the input element sets either have indexes or are ordered. When these assumptions are not true, the
performance of these algorithms will become very bad due to the cost of sorting input sets or building index on the fly. Motivated by this
observation, a structural join algorithm based on range partitioning is proposed in this paper. Based on the idea of task decomposition, this
algorithm takes advantage of the region numbering scheme to partition the input sets. The procedure of the algorithm is described in detail,
and its 1/0 complexity is analyzed. The results of the extensive experiments show that this algorithm has good performance and is superior
to the existing sort-merge algorithms when the input data are not sorted or indexed. It can provide query plans with more choices.

Wang J, Meng XF, Wang S. Structural join of XML based on range partitioning. Journal of Software, 2004, 15(5):720~729.
http://www.jos.org.cn/1000-9825/15/720.htm

EIES

SR HSE XML AL BRI AZ O3, 52 31 T ST S 1 ORVE . R AU A L 8 W AR B AR DG BE. i LR 1 T 2 S M SR S50, e AT TR
REZBHFET I T IR AL AN TCRIE S AAAER 580 A 7 21X S A AN BN, 0 s A B i I IR o 2R 5 | AR I A8 439
(P RE S KT B B I 5 Bt T bt DXl 20 1) 5 R R B0 A ST A 55 20t 11 B AEL, 0] P DXt B 100w o i A 13 3
TRy 25 T VEAR R SRR PR A RIVO S 28 MEREAT 1 0 W KR SE 00 45 R B i A FoA A RO PR RE 7E B A\ s Ty B R 5 1

UL UL T BUAT (K HE P A I F 500, T DU B oh RIS AL 2 (K 2E #%.

J 41 H . Supported by the National Natural Science Foundation of China under Grant Nos.60073014, 60273018 ([ 5% H ARl 24 the
National High-Tech Research and Development Plan of China under Grant No.2002AA116030 ([ % mH A9 & Jigit%1(863)); the Key
Project of the Ministry of Education of China under Grant No.03044 (IE X #( & Bl #H: A 5530 H); the Excellent Young Teachers Program
of Ministry of Education of China ([H 5 £ & #0075 75 4E 20 % By i &)

References:

[1] Bray T, Paoli J, Sperberg-McQueen CM, Maler E, eds. Extensible markup language (XML) 1.0 (second edition). W3C Recommendation 6,
2000. http://www.w3.0rg/TR/2000/REC-xmI-20001006

[2] Shanmugasundaram J, Tufte K, He G, Zhang C, DeWitt D, Naughton J. Relational databases for querying XML documents: Limitations
and opportunities. In: Atkinson MP, Orlowska ME, Valduriez P, Zdonik SB, Brodie ML, eds. Proc. of the 25th Int'| Conf. on Very Large Data
Bases. San Francisco: Morgan Kaufmann Publishers, 1999. 302~314.



[3] Florescu D, Kossmann D. Storing and querying XML data using an RDBMS. IEEE Data Engineering Bulletin, 1999,22(3): 27~34.

[4] Clark J, DeRose S, eds. XML path language (XPath) Version 1.0. W3C Recommendation 16, 1999, http://www.w3.0rg/TR/1999/REC-
xpath-19991116

[5] Chamberlin D, Clark J, Florescu D, Robie J, Simeon J, Stefanescu M. XQuery: A query language for XML. W3C Working Draft 07, 2001.
http://www.w3.0rg/TR/2001/WD-xquery-20010607

[6] Zhang C, Naughton J, DeWitt D, Luo Q, Lohman G. On supporting containment queries in relational database management systems. In:
Timos S, ed. Proc. of the 2001 ACM SIGMOD Int'l Conf. on Management of Data. New York: ACM Press, 2001. 425~436.

[7] Li QZ, Moon B. Indexing and querying XML data for regular path expressions. In: Apers PMG, Atzeni P, Ceri S, Paraboschi S,
Ramamohanarao K, Snodgrass RT, eds. Proc. of the 27th Int'l| Conf. on Very Large Data Bases. San Francisco: Morgan Kaufmann
Publishers, 2001. 361~370.

[8] Al-Khalifa S, Jagadish HV, Koudas N, Patel JM, Srivastava D, Wu YQ. Structural joins: A primitive for efficient XML query pattern
matching. In: Agrawal R, Dittrich K, Ngu AHH, eds. Proc. of the 18th Int'l| Conf. on Data Engineering. Los Alamitos: IEEE Press, 2002.
141~152.

[9] Chien SY, Vagena Z, Zhang DH, Tsotras VJ, Zaniolo C. Efficient structural joins on indexed XML documents. In: Bernstein PA, et al., eds.
Proc. of the 28th Int'| Conf. on Very Large Data Bases. San Francisco: Morgan Kaufmann Publishers, 2002. 263~274.

[10] Jiang HF, Lu HJ, Wang W, Ooi BC. XR-Tree: Indexing XML data for efficient structural joins. In: Dayal U, Ramamritham K, Vijayaraman
TM, eds. Proc. of the 19th Int'l Conf. on Data Engineering. Los Alamitos: IEEE Press, 2003. 253~264.

[11] Wang W, Jiang HF, Lu HJ, Jeffrey XY. PBiTree coding and efficient processing of containment joins. In: Dayal U, Ramamritham K,
Vijayaraman TM, eds. Proc. of the 19th Int'l Conf. on Data Engineering. Los Alamitos: IEEE Press, 2003. 391~402.

[12] Lee YK, Yoo SJ, Yoon K. Index structure for structured documents. In: Edward AF, Gary M, eds. Proc. of the 1st ACM Int'l Conf. on
Digital Libraries. New York: ACM Press, 1996. 91~99.

[13] IBM Corporation. XML data generator. http://www.alphaworks.ibm.com/tech/xmligenerator

[14] DBLP. http://dblp.uni-trier.de/xml/

[15] Schmidt AR, Waas F, Kersten ML, Florescu D, Manolescu I, Carey MJ, Busse R. The XML benchmark project. Technical Report, INS-
R0103, Amsterdam: CWI, 2001.



