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Abstract As more and more documents are published in XML, generating relational schemas to
store XML documents in a relational database is also getting important. This paper describes a
technique as well as its implementation to produce a relational schema from the XML Schema, a
standard recently recommended by W3C. The DTD-based inlining technique cannot be applied to the
XML Schema, because the XML Schema has many new features, which don't exist in the DTD.
Various built-in data types, inheritance, and polymorphism, for example, strengthen the XML Schema,
but make the generation of a relational schema from an XML Schema more difficult. We propose an
XML Schema Inlining Technique, based on the previous work. The technique first maps various data
types in the XML Schema to those of the relational database. After that, it construct the schema graph
and the type graph from types and elements defined in the XML Schema. The relational schema is
generated while traversing the type graphs. Besides, we describe techniques for handling xsi:type,
used for the polymorphism, and the anonymous type. We also propose a couple of heuristic methods
for enhancing the performance of the system. Finally, we conducted experiments to show that our
technique is better than the binary table approach.
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<IELEMENT Book (Title, Author+) >
<IELEMENT Title { #PCDATA ) >
<IELEMENT Author { Name, Address?) >
<IELEMENT Name (#PCDATA )>
<IELEMENT Phone ( Home?, Office?)>
<IELEMENT Home (#PCDATA }>
<IELEMENT Office (#PCDATA )>

Book
N
Title Author ?r\
Name ywe Name Phone
Home Office Home Office

2% 1 DTD Graph®} Element Graph
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<Book>
<Title>XML Schema</Title>
<Author>
<Name>Kim</Name>
<Phone>
<Home>1111</Home>
<Office>2222</Office>
</Phone>
</Author>
<Author>
<Name>Park</Name>
<Phone>
<Home>3333</Home>
<Office>4444</Office>
</Phone>
</Author>
</Book>
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Book Title Author Name
source | target source | target source | target source | target
9 0 0 XML 0 2 2 Kim
Schema 0 3 3 Park
Phone Home Office
source | target source | target source | target
2 4 4 11141 4 2222
3 5 5 3333 5 4444
ol2tolgtal
Book
ID | Title
0 | XML Schema
Author
1D ParentiD | Name Phone.Home | Phone.Office
0 Kim 111 2222
0 Park 3333 4444
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<IELEMENT ROOT ( A?, B+, C%)>
<IELEMENT A(EJF)>

RO

<element name="ROOT">
<complexType>
<sequence>
<element name="A" minOccurs="0"/>
<complexType>
<sequence>
<element name="E" type="string"/>
<element name="F" type="string"/>
</sequence>
</complexType>
</element>
<element name="B” type="string” maxQOccurs=
"unbounded”/>
<element name="C" type="string” minOccurs=
"(” maxQOccurs="unbounded"/>
</sequence>
</complexType>
</element>
XML Schema® 7%, maxQOccurs?} Vel }z] S
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7A¢, Hoh A% ez H385W <element name
="A" type="string” minOccurs="0" maxQccurs="1"/>
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<element name="ROOT” type="ROOTType"/>
<complexType name="ROOT Type">
<sequence>
<element name="A" type="AType" minOccurs="0"/>
<element name="B” type="string” maxQOccurs=
"unbounded”/>
<element name="C" type="string” minOccurs=
"0" maxQccurs="unbounded”/>
</sequence>
</complexType>
<complexType name="AType">
<sequence>
<element name="E” type="string"/>
<element name="F" type="string"/>
</sequence>

</complexType>
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<complexType name="“PersonType“>
<attribute name=“id" type="ID"/>
</complexType>
<complexType name="EmployeeType“>
<complexContent>
<extension base=“PersonType”>
<element name=“Salary” type="“number”/>
</extension>
</complexContent>
</complexType>
<complexType name="“CustomerType“>
<complexContent>
<extension base="PersonType”>
<element name=“Rating” type="int"/>
</extension>
</complexContent>

</complexType>
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<element name=“Doc™>

<element name="Doc”>

<complexType> <complexType>
<element name=*“Person” type=“PersonType”/> <element name=“Person” type=“PersonType”
</complexType> maxOccurs=“unbounded”/>
</element> </complexType>
</element>
<Doc> <Doc>

<Person xsi:type=“CustomerType” id=“007">
<Rating>231</Rating>
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<Person xsi:type="CustomerType” id="007">
<Rating>231</Rating>

</Person> </Person>
</Doc> <Person xsiitype="EmpleyeeType” id="008">
<Salary>50,000,000</Salary>
</Person>
</Doc>
Person
Serial id xsi:type
POO1 007 EmployeeType
P002 008 CustomerType
Doc EmployeeType
serial Person.id Person.xsi:type Serial | id Salary Person_id
HOO1 CustomerType E0O1 008 50,000,000 { POO1
CustomerType CustomerType
Serial | id Rating Doc_Serial Serial | id Rating Person_id
C001 007 231 HO01 C001 007 231 P002
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