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A Tree-structured XPath Query Reduction Scheme for Enhancing XML
Query Processing Performance

Lee, Minsoo™ - Kim, Yun-mi™ - Song, Soo-kyung™"

ABSTRACT

XML data generally consists of a hierarchical tree-structure which is reflected in mechanisms to store and retrieve XML data
Therefore, when storing XML data in the database, the hierarchical relationships among the XML elements are taken into consideration
during the restructuring and storing of the XML data. Also, in order to support the search queries from the user, a mechanism is needed
to compute the hierarchical relationship between the element structures specified by the query. The structural join operation is one solution
to this problem, and is an efficient computation method for hierarchical relationships in an XML database based on the node numbering
scheme. However, in order to process a tree structured XML query which contains a complex nested hierarchical relationship it still needs
to carry out multiple structural joins and results in another problem of having a high query execution cost. Thercfore, in this paper we
provide a preprocessing mechanism for effectively reducing the cost of multiple nested structural joins by applying the concept of
equivalence classes and suggest a query path reduction algorithm to shorten the path query which consists of a regular expression. The
mechanism is especially devised to reduce path queries containing branch nodes. The experimental results show that the proposed
algorithm can reduce the time required for processing the path queries to 1/3 of the original execution time.

Key Words : XML, XPath, Tree-structured Query, Query Reduction
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BranchQueryReduction ¢318&

BranchQueryReduction()

input : P = AiNp...AN:{AP]....AuN;
/* N; is a branch node, P; is a branch paths.*/
XIPtree, HashTable

/o 22 720 Aol 39 InE
exist_branch_node < NULL:
preceding_path < NULL;
branching_node < NULL;
branch_path[MAX] < NULL:
branch_reduced_path[MAX] < NULL:
result_path < NULL;

o

A% Wa Aol

[+ Eg] 729 49 o]l FH w7} QoW FH = A HAE 5 4/
CheckBranchPath();
CheckDuplicateNodes();
MergeDuplicateNodes();
CheckBranchPath();
[+ TE x5 AE] F AH2Ae] E] 729 HYAAE thA] Fel «/
[+ R0l A¥ HejQl Ae M¥ 4o o g F 5/
if exist_branch_node = FALSE then
result_path = LinearPathReduction(P, XIPtree, HashTable);
end

[+ 7@ 20] Er] F29| ARl H 94/
else
for each i from 1 to n do /* £7] =7} obd 3% #/
if CheckBranchNode() = FALSE then
preceding_path < preceding path + AiNi;
end
else
Dividepath();
lllll]lb@]'iCUUﬂl <« count .
count < O
[+ 7 BARE AAHCE F4E SR +/
for each k from O to number_count 1 do
branch_reduced_pathlk]=
BranchQueryReduction(branch_pathlk], XIPtree, HashTable);
end

[+ 7] =28 FAOE WY +/
MergeSubPaths();
break:
end
end
end
return result_path
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MergeDuplicateNodes ¥312]%

MergeDuplicateNodes()
input : P = AiNy...AiN{AP]....AN,
/* N; is a branch node, P; is a branch path.*/
XlIPtree, HashTable
/+ MergeDuplicateNodes & 93 Aols/
count < 0;
same_node[MAX] < NULL;
merge_data < NULL,;
merge_node < NULL;

[+ T8 =2 EA 4585 8 ¥/
for each i from 1 to n-1 do
for each j from i+1 to n do
if N; = N, then
same_node[count++ ] — N; ;
end end end

if same_node != NULL then
for each i from O to count -1 do
merge_data = getData(same_nodel[i));
for each j from O to same_node/i/length-1 do
merge_nodelj] = same_node/i]item(j);
end
/* &
if merge_nodes' level are same && nodes' parents are same
&& nodes are leaf nodes do
delete(all nodes except merge_nodel0]);
end
o5 21 Y A, el REB wE, 2A8) AAwES} Edet 4 o
else if merge_nodes' level are same && nodes' parents are same
&& nodes aren't leaf nodes do
delete(all nodes except merge_node[0));
/* move the delete node's children to merge_node[0] */
moveChildren();
end
/*

79 3: HE 0E $E wSg ok A% Y

else if merge_nodes' level are different && nodes' parents are different do

[+ 7] wE7F AHA JFe @A B8Rl atAlgh Ao] Eg]9 Expand() 23 Y A9 Egle] Expand()3S

B7bs e/
if CheckEquivalClass() do
delete(all nodes except the lowest level node);
/* move the delete node's children to the lowest level node */
moveChildren();
end end end end

F9 105U A, shbe] $R w5 A% AAwEo} dAEY EASE A o

Ak FEFY2A SopE AA| b5 137 YoR A
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subpath[0]

subpath{1]

reducedpath[0]

reducedpath[1]

Dividepath ¥18|&

Dividepath(Q
branching_node < AiNi:
SetAnchorNode(): /* 1% ==& AATHE T4 +/
preceding_path < preceding_path + branching_node:
for each j from 1 to number_children do
if Pi's Al = '//' then
branch_path[count] < preceding_path + Pi ;

count ++;

end

else
branch_path[count] < preceding_path + /' + Pi ;
count ++;

end end

(22 9) Dividepath €112|&
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MergeSubPaths ¢1128%&

MergeSubPaths()
for each a from 1 to branch_reduced_path[0]length do
if branch_reduced_path/0]s AN, '= branching_node then
result_path < result_path + branch_reduced_path[0]s A.N,:
end
else /* if branch path starts '/ #/
result_path < result_path + branch_node + '[' .
if number_children = 2 then
if A.., ="'/ then
result_path < result_path
+The rest of branch_reduced_path[0]
except Aoy + ']
result_path < result_path + branch_reduced_path[1]
end
else /* A, ="/ %/
result_path < result_path + The rest of
branch_reduced_path[0] + ']' :
result_path < result_path + branch_reduced_path[1] :

end
break:
end
else /+* The number of children is more than 2 */
if A, ="/ then
result_path < result_path
+ The rest of /)Idll(h reduced_path[0]
except A, + '
else
result_path < result_path + The rest of
branch_reduced_path[0] + '|" :
end
break:
end

for each b from 1 to number_children 2 do
if branch_reduced_path/0] 's A; = '/' then
result_path < result_path
+ branch_reduced_path[b] except A; + '|' :
end
else /+ The path starts '/ #/
result_path < result_path + branch_reduced_path[b] + '|' :
end
end
if branch_reduced_path[b] 's A, ="'/ then
result_path < result_path + branch_reduced_path[b]
except Ay + ']':
end
else /* The path starts '/ */
result_path < result_path + branch_reduced_path[b] + '] :
end
result_path < result_path + branch_reduced_path[b+ 1].
break:
end end end

(3% 10) MergeSubPaths Z112|&
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343 473 ANE XPath Z9E
It A AE 942 xmark0lxml
/site/regions/africa/item[quantity = “1”}/payment
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<?xml version="1.0" standalone="yes"?>

<site>

<regions>

<africa>

<item id="itern0">

<location>United States</location>

<quantity>5</quantity>

<name>dutecus nine eighteen </name>

<payment>Creditcard</payment>

<description>

<parlist>

<listitern>

{text>

p/age rous lady idle authority capt professes stabs monster petition heave humbly removes re
{/text>

</listitem>

<listitern>

{ext>

syepherd noble supposed dotage humble servilius bitch theirs venus dismal wounds gum me
{Mtext>

</listitern>

</parlist>

</description>

<shipping>Will ship |nternat|onallsy See description for charges</shipping>

(egorydl />

tegory37/>

<incategory category="category78'/>

<incategory category="category!"/>

<mailbox>

<mail>

<from>Libero Rive mailto!Rive@hitachi.com</from>
<to>Benedikte Glew mailto: Glew@sds.no</to>

(38l 12) Alglof| Ak=st xmark01.xml

<incategory categol
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