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XML Data Management System Using Object Relational Model

SHUICHI NISHIOKAT and MAKOTO ONIZUKA't

Content distribution, such as music or image delivery, is a major goal for the Internet. As
a union of the distribution, the meta data for the content will be described in XML that
conforms to the specific XML subset like content ID forum (cIDf) schema. Therefore, it is
important to manage valid XML data and to offer good performance in terms of both storage
size and query response time. This paper proposes an XML data management system for
the content distribution system using object relational model. It has two important features:
storing valid XML data by mapping DTD to object relational schema and converting a result
of SQL query to an XML data. We implement these functions on our ORDBMS and com-
pare it against XML-DBMS based OODBMS in terms of query performance and database
size. The results prove that our DBMS is between 1.3 times and 9.9 times faster than the
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XML-DBMS and yields a smaller DB, between 1.5 times and 1.8 times.
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Fig.1 Sample tags for content distribution.
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Fig.2 LiteObject architecture for XML.

<!ELEMENT book (title, authors, abst?, etc)>
<IATTLIST book URL NMTOKEN >
<!IELEMENT etc ANY>
<IELEMENT title (#PCDATA)>
<!ELEMENT authors (author+)>
<!IELEMENT author (name, address)>
<!ATTLIST author ref _society IDREFS

fax NMTOKEN #IMPLIED

email NMTOKENS #IMPLIED >
<!ELEMENT name (firstname?, lastname)>
<IELEMENT firstname (#PCDATA)>
<IELEMENT lastname (#PCDATA)>
<IELEMENT address (#PCDATA)>
<IELEMENT paper (title, abst, authors, society)>
<!ATTLIST paper URL NMTOKEN >
<IELEMENT abst (fPCDATA)>
<IELEMENT society (#PCDATA)>
<IATTLIST society id ID #REQUIRED >
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<book>
<title>XML information</title>
<authors>
<author email="nishi@ntt.co.jp ” ref_society="1">
<name>
<firstname>shuichi</firstname>
<lastname>nishioka</lastname>
</name>
<address>Y okosuka Japan</address>
</author>
<author email="“oni@ntt.co.jp” ref_society="1 3>
<name>
<firstname>makoto</firstname>
<lastname>onizuka</lastname>
</name>
<address>Y okosuka Japan</address>
</author>
</authors>
</book>

03 0ooXMLOOO
Fig.3 Valid XML data.
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Fig.4 Simplifying DTD.
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Fig.5 DTD graph.
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Class paper { Class authors {
string  @URL; List<author> author;
society  society; paper __up__paper;
string  title; book __up__book;
string  abst; }
authors authors;
} Class author {
List<society> (@ref_society;
Class book { string (@fax;
string  title; string (@email;
string abst; name name;
authors authors; string address;
string  etc; authors __up__authors;
string  @URL; }
}
Class name {
Class society { string firstname;
string  pcdata; string lastname;
string  @id; author  __up__author;

paper  __up__ paper; }

06 OOO0OOOOOOOOOODOOOO
Fig.6 Object relational schema.
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2001

<?xml version="1.0"?>
<result>
<paper>
<title>XML Object Relational Mapping</title>
<authors>
<author>
<name>
<lastname>nishioka</lastname>
</name>
</author>
<author>
<name>
<lastname>onizuka</lastname>
</name>
</author>
<authors>
</paper>
<paper>
<title>survey about XML</title>
<authors>
<author>
<name>
<lastname>tanaka</lastname>
</name>
</author>
<author>
<name>
<lastname>suzuki</lastname>
</name>
</author>
<authors>
</paper>
</result>
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Fig.7 XML output in response to SQL #1.
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SQL #1:

SELECT STRUCT (a.title, d.lastname)

FROM paper a, a.authors b, b.author ¢, c.name d
WHERE a.title LIKE "% XML%’

AND c.address LIKE '%JAPAN%’ ;

ooooOooooooXMLOODODOOOOODOOO
goooooooooooooooooooboboooo
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<?xml version="1.0"?>
<result>
<paper>
<society>IPSJ</society>
<firstname>shuichi</firstname>
<lastname>nishioka</lastname>
</paper>
<paper>
<society>ACM</society>
<firstname>makoto</firstname>
<lastname>onizuka</lastname>
</paper>
</result>

08 SQLA#A2000000 XMLO
Fig.8 XML output in response to SQL #2.
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SQL #2:

SELECT a.society, d.firstname, d.lastname
FROM paper a, a.authors b, b.author ¢, c.name d
WHERE a.title LIKE "% XML%’

AND c.address LIKE "%JAPAN%’ ;
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SQL #3:

SELECT STRUCT (a.title, d.lastname)

FROM paper a, a.authors b, b.author ¢, c.name d
WHERE a.title LIKE "%XML%’

AND c.address LIKE *%JAPAN%’

ORDER BY 2;
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<?xml version="1.0"?>
<result>
<paper>
<title>XML Object Relational Mapping</title>
<authors>
<author>
<name>
<lastname>nishioka</lastname>
</name>
</author>
<author>
<name>
<lastname>onizuka</lastname>
</name>
</author>
<authors>
</paper>
<paper>
<title>survey about XML</title>
<authors>
<author>
<name>
<lastname>suzuki</lastname>
</name>
</author>
<author>
<name>
<lastname>tanaka</lastname>
</name>
</author>
<authors>
</paper>
</result>
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Fig.9 XML output in response to SQL #3.
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Table 1 Comparison with size. 9T |
ooooooo 1,000 4,000 8,000 / xmLpBMms
@
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SQL: 100! 4000 8000
SELECT b.author number of XML data
012 10%00000000000000
FROM ContentID a, a.contentInfo b Fig.12 Ratio of response time relative to 10% query.
WHERE b.author = "XXXXX’;
XQL: 5.3 O O

/root/ContentID/contentInfo/author[.="XXXXX’]
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