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Abstract XML can describe a wide range of data, from regular to irregular and from flat to deeply
nested. Thus, XML is rapidly emerging as the de facto standard for the Web document format since
XML supports an efficient data exchange and integration. Also, to retrieve the data represented by
XML, several XML query languages are proposed. XML query languages such as XPath and XQuery
use path expressions to traverse irregularly structured data which comprise XML elements. To
evaluate path expressions, various path indexes are proposed. However, traditional path indexes are
constructed by utilizing only the XML data structure. Therefore, in this paper, we propose an adaptive
path index which utilizes the XML data structure as well as query workloads. To improve the query
performance, the adaptive path index proposed by this paper manages the frequently used paths and
the structural summary of the XML data using a hash tree and a graph structure. Experimental results
show that the adaptive path index improves the query performance typically 2 to 69 times compared
with the existing indexes.
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<MovieDB>
<actor id = “al”>
<name> actorl </name></actor>
<actor id = “a2” movie = "ml">
<name> actor2 </name></actor>
<director id = “d1">
<name> director1</name>
<movie id = “m1™ director = *d1”>
<title> movie2 </title></movie></director>
<director id = “d2">
<name> director2</name></director>
<movie id = “m2” actor = “al” ., director = “d2">
<title> movie1</title></movie>
</MovieDB>
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Procedure buildAPEX0(root)

begin

1. znode = hash{‘xroot’)

2. znode.extent := {< NULL, root >}
3. exploreAPEX0(znode, znode.extent)
end

Procedure exploreAPEX0(x, AESet)

begin

1. ESet:: @

2. for each < u.v >& AESet do
3.  ESet:= ESet U {0 | o is an outgoing edge from v}
4. for each unique label I in ESet do {
5. y := hash(l)

6. if (y = NULL) {

7. y := newX Node()

8. insert y into hash table

s}

10. makeedge(x, y, {)

11.  AnewESet :== a set of edges having ! in ESet - y.oxtent
12, y.extent := y.exient U AnewESet

13.  exploreAPEX0(y, AnewESet)

end

19 5 APEX? A4 dndE
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Procedure frequentlyUsedPathExtraction()

begin

1. reset all count fields to 0 and new fields to FALSE
2. frequencyCount()

3. pruningH s ppx (HashHead)

end ’

Function pruningH 4ppx(hnode)

begin

1. isempty := FALSE
2. if hnode = NULL return is.empty
3. for each entry t € hnode do {

4 if (t.count < minsup) {

5. t.nezt := NULL

6. if (¢ ¢ HashHeed) {

7. is_empty := hnode.delete(t)
8
9

}

} else {
10. if {(pruningH 4pgx (t.next) = TRUE)
11 tnezt := NULL
12. if (t.next # NULL) and (t.znode # NULL)
13. tamode == NULL
14. if (t.new = TRUE) and (hnode.remainder.anode # NULL)
15. hnode.remainder = NULL

7.}
18. return is_empty

a9 6 AF AHEHE 32 &2 ¢xnaE
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Procedure updateAPEX{xnade, AESet, path)

begin

1. if {xnodevisited = TRUE) and (AESet = @) return
2, anode.viilted 1= TRUE

3. EdgeSet =

4. if AESet = # {

5 for each ¢ that I an outgolng edge of rnode do {

[N newpath = coneatenute(path, clabel)

7 achild := lookup(vewpath)

8 if {zchitd = NULL) xchild >= newX Node()

9. if wchild 1= send {

0. if EdgeSet = 8 {

11. for each < u,v > € xnode.extent do

12, EdgpSet = EdgeSet 1 {0 | ¢ is an outgoing edge from v}
13. }

14 subEdgeSet := a set of edges with the label edabel in EdgeSet
15. AEdgeSet 1w subEdgeset - zehild.extent

16. zohild.extent == 2child.extont U AEdgeSet

17. makeedge(rnade, schild, elabel);

18. hash.append(pewpath, rahild);

9.}

20. else AEdgeSet = @&

21. updateAPEX (zchiid, AEdgeSet, newpath):
}

23. } else {

24, for each < u,v> € AESet do

25. EdgeSct 1= EdgeSet U {o | 0 15 an ontgoing edge fromu }
26.  for each unique lahel { in EdgeSet do {

. newpath = coneatenate{path, elabel)

28 zehild = looknp{newpath)

29, if (rchild = NULL) xchild 1= newX Node{)
30. subEdgeSet 1= st of edges labeled ! 1n EdgeSet
31, AEdgeSet 1= sybBdgeset - ehild.extent

32, aehild.oxtent = zohild.extent 1 ABdgeSet

31 mnkeedge{znode, rehild, 1)

. hasthappend{newpath, rehifd}

35, updateAPEX (wehild, AEdgeSet, vewpath);
3%}

.}

end
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