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Abstract .The structural join is one of core operators
for efficient processing of XML queries. It can be mainly
used for path-represented XML queries as it efficiently
retrieves the node pairs that form a hierarchical rela-
tionship (i.e., ancestor-descendant, parent-child relationship)
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among large-scale XML nodes. However, the structural
join algorithms still suffer potential overhead in the
middle of processing of XML path queries. In addressing
this problem, the structural semi-join is proposed as a
novel operator that retrieves only the ancestor or
descendant nodes as join results for efficient processing.
In this paper, we describe the algorithms for the
structural semi-join and present the methods of XML
path processing based on the structural semi-join
algorithms. The experimental results show that the
structural semi—join algorithms are very efficient in
processing XML path processing.
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1 Algorithm NStack-SSJoin-Desc (AList, DList)

2 a = AList->firstNode; d = DList->firstNode; QutputList =
NULL;

3 ancestor_indicator = NULL;

4 while ( (AList->isempty() == false) # (DList-isemptyQ ==
false) ¥ (ancestor_indicator = NULL) ) {

5 if ( (ancestor_indicator = NULL) &&f(a.startpos >
ancestor_indicator.endpos) &&(d startpos >
ancestor_indicator.endpos) )

6 ancestor_indicator = NULL;

7 eise if (a.startpos < d.startpos) {

8 if ( ancestor_indicator == NULL )

9 ancestor_indicator = a;

10 a = a->nextNode;

1 }

12 else {

13 if ( ancestor_indicator != NULL )

14 append d to OutputList;

15 d = d->nextNode,;

16 }

17 |1}

18 | Return OutputList;
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1 | Algorithm NList-SSJoin-Anc (AList, DList)

2 a=AList->firstNode; d=DList~>firstNode; OutputList=Null;
stack->setempty(;

3 | while((AList->isempty() == false) I (DList-isempty() ==
false} I (stack-isempty() == false)) {

5 if {((astartpos >  stack->top.endpos) &&
(d.startpos>stack->top.endpos))

* time to pop the top element in the stack*/

[ stack->pop0;

7 else if (astartpos < dstartpos) {
8 stack->push(a);

9 a=a->nextNode;

10 }

11 else {

/* append ancestors to QutputList and make stack empty*/
12 for(al=stack->bottom; all=NULL; al=al->up)

13 append al to QutputList
14 stack->reset(;

15 d=d->nextNode;

16 }

17 11

18 | Return Outputlist;
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Algorithm PathJoin_Foward (NumofTags, Tagnames)
AList <- Node List of Tagnames{0];
DList <- Node List of Tagnames{1];
for(=1i< NumofTags:i++) {
OutputList <- Sem_Join_Desc(AList, DList);
AList <- OutputList;
DList <- Node List of Tagnamesi+1];
}
Return Outputlist;
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Algorithm PathJoin_Backward(NumofTags, Tagnames)
AList <- Node List of Tagnames{NumofTags~2];
DList <- Node List of Tagnames[NumofTags-1;
for(i=NumofTags-Li>0;i~-) {

QutputList <- Sem_Join_Anc(AList, DList),

DList <- OutputList;

AList <- Node List of Tagnamesli-2};
}
Return OutputList;
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<?xml version="1.0" encoding="UTF-8“?">

JELEMENT department (name+, email?, manager®,
employce+, department >

<IELEMENT manager (name+,email?)>

JELEMENT employee (name+,email?)>

IELEMENT name (#PCDATAD

CELEMENT email (#PCDATAD

1% 6 43 29 DTD

£ 1 Database A

Tag Name Number of Tags
Department 397,947
Manager 597,302
Employee 796,671
Name 3,383,862
Email 895,957

B 2 Z=XY A8 A XPath-d¢
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N
o Query Path Type | Resuits
1 department//department 4 Desc | 94,836
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5 departmentldepartment 4 Anc 17
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d t] ‘departy
3 | department/department || 5 a0 gag
//manager
4 departmenﬁ{depgrtment 3 Anc 17
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//email
s department . 3 Anc 286,311
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7 //department//email 4 Desc | 895,954
departmentidepartment
8 R 4 A ;
[department{email}]] ne 8
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