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Abstract: XML query languages take complex path expressions as their core. To facilitate path expression
processing, the processing strategy based on path decomposition and structural join operation needs to be
investigated more deeply. In this paper, a target node aimed at path expression processing framework for XML data
is proposed. This approach makes use of the extended basic operations to reduce the number of join operations. In
the procedure of path decomposition and query plan selection, target node in the query tree is utilized to avoid the
transfer of the intermediate results. In addition to decomposition rules and strategies, a set of extended basic
operations and implementation algorithms are proposed. Preliminary experiments indicate this approach has good
performance. It provides path query processing with more choices.
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A.ElementName="department”
B.ElementName="researchgroup”
C.ElementName="professor”
D.ElementName="interests”
E.ElementName="area” and E.TextValue="DB”
F.ElementName="paper”
G.ElementName="conference”
& Tagetnode O Forknode <= Predicate node H.ElementName="“supporter”
Fig.1 Anexample of query tree
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Fig.2 Path decomposition of query tree
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Fig.3 Selection of query plan
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(2) PathWithPredicate: Ly/Lof . L[ 1,
y :I—l an ’ (Llan)
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431
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(2) XML tree (b) Sort merge join by ancestor nodes (c) SSMJ-Anc
() XML (b) (c) SSMJ-Anc
Fig.4 A case for SSMJ-Anc algorithm
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(a) XML tree (b) Sort merge join by descendant nodes (c) SSMJ-Des
(a) XML (b) (c) SSMJ-Des

Fig.5 A case for SSMJ-Des algorithm
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5.2
IBM XML Generator 113M , DTD 6 ,
1 2 6 , Q1 Q4 Q5
Q6 :
DBLP  XMark ,
('ELEMENT manager (name, (manager | department | employee)+))
(IELEMENT department (name, email?, employee+, department*))
('ELEMENT employee (name+, email?))
(IELEMENT name (#PCDATA))
('ELEMENT email (#PCDATA))
Fig.6 The DTD of synthetic data set
6 DTD
Table 1 Description of synthetic data set
1
Element Number
Manager 38
Department 286 459
Employee 543 685
Name 1111 390
Email 59 946
Table 2 Description of queries of synthetic data set
2
Query Path expression Result (Ancestor) Result (Descendant)
Q1 manager//employee 38 543 685
Q2 department//employee 286 459 543 631
Q3 department//email 34 223 59 929
Q4 employee//email 31391 31391
Q5 department//employee//email 10 477 31374
Q6 manager//department//email 14 59 929
5.2.1
2 4 Q1 Q4
5 : (SSMJ),Stack-Tree-Filter(STF),Stack-Tree(ST),
(SRPJ) (RPJ), .STF Stack-Tree
, ST Stack-Tree
,RPJ 3 3 ,
7 8 ,
7 , SSMJ  STF ST,
Q1,Q2 Qs
, Q4 , 3 manager  department
, Q4 employee ,
, ,SSMJ STF
,SSMJ STF, , STF 8
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Fig.7 The result of sort merge algorithms Fig.8 The result of sort merge algorithms
by ancestor by descendant
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Fig.9 The result of partitioning algorithms
by ancestor

Q1

Q2 Q3 Q4
Fig.10 The result of partitioning algorithms
by descendant

9 10
5.2.2
2 Q5 Q6 ,
.SSMJ,STF SRPJ ,  Path-S(Path-R)
Stack-Tree(RPJ) , 3 4
3 ,SSMJ  STF - Path-S. 4 SRPJ
Path-R .
Table 3 The result of queries using sort merge algorithms
3
QUery  sswi Ancse;tg : (S)Path-S SSM?esceggaFm (S?Dath—s
Q5 31 294 483 768 819 3578
Q6 1.08 129 911 307 343 863

Table 4 The result of queries using partitioning algorithms

4
Query Ancestor (s) Descendants (s)
SRPJ Path-R SRPJ Path-R
Q5 12.22 21.63 30.13 122.81
Q6 6.66 25.92 8.36 45
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5.3
XMark ,
1M,10M 20M 5 QP1 QP2.QP1 ,
QP2 , . QP1 QP2,
6 7. 6
, M ,QP1 QP2 ,
Table 5 Description of path queries
5
Query Path expression
QP1 /site//open_auction/bidder/increase
QP2 /site/open_auctions/open_auction[annotation/description/text]/bidder/name
Table 6 The execution time of QP1 (ms)
6 QP1 (ms)
Dataset (M) Join plan Decomposition plan
1 15.33 <1
10 114.33 31.33
20 328 151
Table 7 The execution time of QP2 (ms)
7 QP2 (ms)
Dataset (M) Join plan Decomposition plan
1 15.67 15.67
10 104 83.33
20 250.33 161.67
6
: [7.8]
[6-8] o1
[9] , PBiTree
: : - 07
[10] ) )
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