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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. Therefore, 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 ¢3d&

BranchQueryReductionQ

input : P = AN ANAP)....AlNs
/* N, is a branch node, P, is a branch paths.*/
XIPtree, HashTable

+ EY 729 49 %o dudEFE A W Ny
exist_branch_node < NULL:

preceding_path <— NULL:

branching _node < NULL;

branch_path{MAX] < NULL;
branch_reduced_path{MAX] «— NULL:

result_path < NULL;

/x B8] P2 WY olu FE wEV oW F8 =T A #AH& 79+
CheckBranchPath0;
CheckDuplicateNodes(;
MergeDuplicateNodes(;
CheckBranchPath(;
/+ 38 xE de) F A2 HaE PR deAE thA & «/
[+ A20] MY 49Q A M9 Ao Fo daAF Fey
if exist_branch node = FALSE then
result_path = LinearPathReduction(P, XIPtree, HashTable);
end

[+ A2 o] 1] Tzl FojQl A
else
for each i from 1 to n do /% 7] xT7} ohd BS »/
if CheckBranchNodeO = FALSE then
preceding_path < preceding path + AiNi;
end
else
Dividepath();
number_count < count ;
count < 0;
M4 Aze AAFeE %S fHPd v
for each k from 0 to number_count 1 do
branch_reduced_pathik}=
BranchQueryReduction(branch _pathlk), XIPtree, HashTable);
end

[+ 27 mEL P02 WY«
MergeSubPaths(;
break:
end
end
end
return result_path ;

(Z12! 5) BranchQueryReduction ¥112|&
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2] SBHE dAoirth o W FEH =& date® ZTEIA Brlssih (289 7S F2 == 5 9udES vEd
AAE o] 2ARNE year=E o] H2ES A A Ao},
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/years} Zro] YERATH Zo Aol 718 Zof WAL o]gste] FE Hokdn.
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Q2 WaAzA To 08 FAL SRR Br] == A9 7129 Expand) ¥4 22 A%9)E Expand) ¥
o] At4) 7be 9432 47 e e A A8 Expand) T $2 H3d £ QA Pk oA FH4d 4749 A=Ee
2 AgEt 27 =cg AR Fo A oid 27l w28 A2 tA Wgste shve A2E ¥4
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o] Ao s Expand) & FdF A7t Zrhd o] Fole WEeld sz gAHE FRE AT 2HE AHe
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MergeDuplicateNodes $18&

MergeDuplicateNodesQ

input : P = AiNp...ANAP].... AN,
/+ N; is a branch node, P; is a branch path.*/
XIPtree, HashTable

/+ MergeDuplicateNodes & & A%/
count < 0t

same_node[MAX] < NULL;
merge_data < NULL;

merge_node < NULL;

[+ 3% == EA4 AR5 &Y ¥
for each i from 1 to n-1 do
for each j from i+1 to n do
if M, = 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_nodeli));
for each j from O to same_node/illength-1 do
merge_node[j] = same_node(i]item();
end

oS8 10 Y A el BE wE 278 AR} HaED Edahs 39 o
if merge_nodes' level are same && nodes’ parents are same
&& nodes are leaf nodes do
delete(all nodes except merge_node[O]):
end

/e 98 20 B A ahge] RE k=, ZAEY ARSI SR A 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

*

93 AR 08 $2 w28 4 4% 4
else if merge_nodes' level are different && nodes' parents are different do
o @) =k A S Y A el el Boid) Akt 43 4 2219 Bxpand0% 23t §53U20l Soha
il
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

A b5 %A o A

(32! 7) MergeDuplicateNodes Z12|1&



XML Zolo) 44

subpath{0]

subpath{1]

reducedpath[0]

reducedpath{1)

outputpath

Dividepath ¢x3

Dividepath()

branching_node < AiNi:

SetAnchorNode(); /+ 1% ¥4t AR T #/
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 &2
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MergeSubPaths ¥ iLE]&F

MergeSubPaths0
for each a from 1 to branch_reduced_path{O]length do
if branch_reduced_path{O]s AN, '= branching node then
result_path < result_path + branch_reduced_path{O]'s ANy
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 Ayer + ']
result_path — result_path + branch_reduced path{1] :
end
else /* Ay ="/ %/
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 branch reduced path{0]

except Ay + '
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 pathfb] 's A; ="'/ then
result_path < result_path + branch_reduced_path{b]
except Ar + ']
end
else /+ The path starts /' */
result_path «— result_path + branch_reduced path{b] +
end
resuli_path ~ resull_path + branch_reduced_patii{b+ 1}/,
break:
end end end

T

(328! 10) MergeSubPaths Z12|E
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