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Abstract As XML is widely used with the development of internet, many researches on the XML
storage and query processing have been done. Several index techniques have been proposed to
efficiently process XML path queries. Recently, structural join has received much attention as a method
to process the path query. Structural join technique process a path query by identifying the containment
relationship of elements. Especially, it has an advantage that we can get the result set by simply
comparing related elements only instead of scanning whole document. However during the comparison
process, unnecessary elements that are not included in the result set can be scanned. So we propose
a new technique, the level structural join. In this technique, we use both the relationship and the level
distribution of elements in the path query. Using this technique, we can improve the performance of
query processing only by comparing elements with specific level in the target inverted level.
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Algorithm Level-Structural-Join

1: /* Ais the ancestor element, D is the descendant element */

2: /* AList is the list of potential ancestors, in sorted order of levelNum */
3: /*DList is the list of potential descendants, in sorted order of levelNum */
4 /* LevellnfoTable is the table of all element’s level information */
5: A-level-list € extractLevel(A) from LevelinfoTable;

6:  D-level-list € extractLevel(D) from LevellnfoTable;

7:  iftisParentChildRelationship(A,D)){

8:  for(int i=0; i<A-level-list.size(); i++) {

9:  for(int j=0; j<D-level-list.size(); j++) {

10: if{ A-level-list.get(i}=D-level-list.get(j)-1) {

11: Result-A-level-list € A-level-list.get(i);

12: Result-D-level-list € D-level-list.get(j); } } }

13:} /lend if

14: else{ /i ionship(A,D)

15:  for(int i=0; i<A-level-list.size(); i++) {

16:  for(int j=0; j<D-level-list.sizeQ); j++) {

17: if{A-level-list. get(iy<D-level-list.get(j)) {

18: Result-A-level-list € A-level-list.get(i);

19: Resuli-D-level-list € D-level-list.get(j); } } }

20: }/end else

21: Result-AList € extractList(AList, Result-A-level-list);

22: Result-DList € extractList(DList, Result-D-level-list);

23: Structural Join(Resuit-AList, Result-DList);
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f/restaurant/material

Qs2 //restaurant//material

Qs3 //restaurant/food

Qs4 //restaurant//food
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o] QS6 /¢food//cook

restaurant 9.720 1 Qs? //material/name
material 90,888 4 QS8 /¢ématerial//name
foods 2,164 2 Qs9 //cook/name
food 120,932 2.3 QS510 //cook/fname
COOK 68.040 2.4 Qcl //restaurant//fcod/material
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N
title  scene epilogue title stagedir speech
: . N
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Qs1 /finduct/speech

induct 97 2 Qs2 /finduct//speech

scene 514 3 Qs3 //induct/stagedir

act 120 2 Qs4 //induct//stagedir

speech 20,159 3.4 QS5 //scene/title

speaker 20,201 45 Qs6 //scene//title

 line 70,723 45 Qct //Induct/speechviine

title 620 2.3.4 Qc2 //prologue//speech/speaker

stagedir 3,682 3456 QC3 //prologue//speech/speaker
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