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ABSTRACT

As a standard query language to search XML data, XQuery and XPath were proposed by W3C. By widely using XQuery and XPath
languages, recent researches focus on the development of query processing algorithm and data structure for efficiently processing XML
query with the enormous XML database system. Recently, when processing XML path expressions, the concept of the structural join
which may determine the structural relationship between XML elements, e.g., ancestor-descendant or parent-child, has been one of the
dominant XPath processing mechanisms. However, structural joins which frequently occur in XPath query processing require high cost.

In this paper, we propose a new structural join algorithm, called SIS], based on our structured index, called SI, in order to process
KPath queries efficiently. Experimental results show that our algorithm performs marginally better than previous ones. However, in the
case of high recursive documents, it performed more than 30% by the pruning feature of the proposed method.

Key Words : XPath, Structural Join Algorithm, Path Expression

An Efficient Path Expression Join Algorithm Using XML Structure Context
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(1) TC1 : Ancestor-Descendant Relationship
- If(a_point.start < d_point.start) and (a_point.end > d_point.end)
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(2) TC2 : Descendant-Ancestor Relationship
- If(a_point.start > d_point.start) and (a_pointend < d_point.end)
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(3) TC3 : Sibling 1 : Former than D
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else, d_pointleft-child ==
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(4) TC4 : Sibling 2 : Latter than D
- If(a_point.start > d_point.end)
then, selectRightSibling(d_point) == NULL
— a_point = selectRightSibling(a_point)
else, d_point = selectRightSibling(d_point);
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Input : AT & DT in Query (Vertical Expression)
- AT : Ancestor's SI-tree
- DT : Descendant's SI-tree

OQutput : All matching (qi, qQz, 95, - , %)

Algorithm SISJ (AT, DT)

01 a_point = AT.Root.left-child

02 d_point = DT.Root.left-child

03 while{ a_point != NULL && d_point !'= NULL Y {

04 if (TC1) {

05 stack.insert ( a_point );

06 if ( a_point.left-child '= NULL ) a_point = a_point.left-child;
07 else a point = selectRightSibling{ AT, a_point );

08 )

09 else if { TC2 ) {

10 if ( d_point.left-child == NULL Y

11 output.insert ( calculateOutput ( a_point, d_point } );

12 d_point = selectRightSibling( DT, d_point );

13 a_point = selectRightSibling( AT, a_point };

14 } else d_point = d_point.left-child;

15 )

16 else if { TC3 ) |

17 output.insert ( calculateQutput ( a_point, d_point ) )7

18 if( selectRightSibling (AT, a_point ) == NULL )

19 d_point = selectRightSibling (DT, d_point) ;

20 else

21 a_point = selectRightSibling (AT, a_point};

22 if( ! ( stack.top().start < d_point.start && stack.top(}.end >
d_point.end y )

23 stack.pop()

24 )

25 ealse if ( TC4 ) {

26 output.insert { calculateQutput ( a_point, d _peint ) );

27 if ( selectRightSibling(DT, d_point) == NULL )

28 a_point = selectRightSibling (AT, a_point) ;

29 else

30 d_point = selectRightSibling (DT, d_point );

31 if( ' ( stack.top{().start < d_point.start && stack.top() .end >
d_point.end ) )

32 stack.pop();

33 1}
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