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Retrieval Optimization Technique
Using A Query Graph in XML Database

MASAKAZU HATTORI,! KATUHIKO NONOMURA,t TAKUYA KANAWAT
and NAOMICHI SUEDATt

In a company, there are many documents that are semi-structured data. In order to get these
documents from a computer, we usually use a keyword search or a full-text search method.
Recent years, XML that can handle semi-structure data is attracting attention. Since XML
document is able to have tags that are defined optionally by a user, a system can retrieve
more effectively. Many researches are how to store XML data into RDB. A data model of
RDB is a table structure, but XML data model is a tree structure. Because of difference
of data model between RDB and XML, to store XML data into RDB by force causes a fall
of retrieval capability. We developed a native XML database system that fits for the tree
structure data model. In this paper, we describe a retrieval optimization technique that can
realize high-speed retrieval. By creating a query graph from a query, the system generates
an optimized retrieving path by heuristics pattern matching to each graph node. Our system
could retrieve XML data 10 to 1000 times as fast as the conventional systems.
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Fig.1 Logical data model.
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Fig.2 Logical image of database.
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Fig.4 Index of element name occurrence.
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Procedure 000000000000
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Fig.8 Pseudo code of query plan generation and
execution.
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Table 4 Result of query plan generation.
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Fig.9 Image of query plan execution.
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Table 5 Details of test data.

000 37

0000 MBO 7.65

000 179,689

000 0

00000000  147.442

0ooo 57
06 0OOO

Table 6 Test queries.

oo oooo

Q1 /PLAY/ACT

Q2 /PLAY/ACT/SCENE/SPEECH/LINE/STAGEDIR

Q3 //SCENE/TITLE

Q4 //ACT//TITLE

Q5 /PLAY/ACT[2]

Q6 (/PLAY/ACT) [2] /TITLE

Q7 /PLAY/ACT/SCENE/SPEECH [SPEAKER = ’CURIO’]

Q8 /PLAY/ACT/SCENE [//SPEAKER = ’>STEWARD’]/TATLE

07 0D0O0ODOOOOOO
Table 7 Test queries including XML reconstruction.
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Y URL http://metalab.unc.edu/bosak/xml/eg/shaks200.
zip
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Table 8 Executing time for queries in Table 6 (second).

oooo QL Q2 Q3 Q4

oo 0.02 0.58 0.17 0.18
oooo Q5 Q6 Q7 Q8
oo 0.10 0.20 0.01 0.01
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Table 9 Executing time for queries in Table 7 (second).
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Table 10 Effect of optimization rules (second).
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Q1 0.02 0.02 0.02
Q2 0.58 4.35 1.15
Q3 0.17 13.80 0.20
Q4 0.18 27.31 0.22
Q5 0.10 0.10 0.10
Q6 0.20 0.15 0.20
Q7 0.01 2.78 0.80
Q8 0.01 14.90 0.87
Q9 2.66 7.50 2.10

Q10 0.25 8.10 2.26
Q11 0.28 13.50 2.10
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00000000000 (kfas path="$x") 0 000
0000000000000 00000000000
0000000000000 000000000

goobooboobooboobobboooboobooo
Q5: /PLAY/ACT[2]

(newTag)

(kf:query xmlns:kf=" ")

(kf:select)

(result)$path(/result)

(/kf:select)

(kf:from path="uix://root”)

(PLAY)
(ACT) (kf:as path="8path” /)(/ACT)

(/PLAY)

(/kf:from)

(kf:where)

(kf:cmp op="like” paraml="$path” param2=".*ACT.2.” /)

(/kf:where)

(/kf:query)
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(/newTag)
Q6: (/PLAY/ACT)[2]/TITLE
(newTag)
(kf:query xmlns:kf=" ")
(kf:select)
(result) $title(/result)
(/kf:select)
(kf:from path="uix://root”)
(PLAY)
(ACT)
(kf:as path="$path” /)
(TITLE)$title(/TITLE)
(/ACT)
(/PLAY)
(/kf:from)
(kf:where)
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(/kf:where)
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Fig.10 Required data size and query speed.
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