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SSN Name Dept Salary

332 Paul Sales 70K

744 Anne Press 60K

Employee

1

2

3

4

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema">
<xs:element name="Employee">

<xs:complexType>
<xs:all>

<xs:element name="SSN" type="xs:integer"/>
<xs:element name="Name" type="xs:string"/>
<xs:element name="Dept" type="xs:string"/>
<xs:element name="Salary" type="xs:string"/>

</xs:all>
</xs:complexType>

</xs:element>
</xs:schema>

<Employee>
<SSN>332</SSN>
<Name>Paul</Name>
<Dept>Sales</Dept>
<Salary>70K</Salary>

</Employee>
<Employee>

<SSN>744</SSN>
<Name>Anne</Name>
<Dept>Press</Dept>
<Salary>60K</Salary>

</Employee>

<Schema>
<Relation name="Employee">

<Key name="SSN" type="string"/>
<Attribute name="Name" type="string"/>
<Attribute name="Dept" type="string"/>
<Attribute name="Salary" type="string"/>

</Relation>
</Schema>

<Schema>
<Class name="Employee">

<Key name="SSN" type="string"/>
<Attribute name="Name" type="string"/>
<Attribute name="Dept" type="string"/>
<Attribute name="Salary" type="string"/>

</Class>
</Schema>

<Employee>
<empOID>emp(332,Paul,Sales,70K)</empOID>
<SSN>332</SSN>
<Name>Paul</Name>
<Dept>Sales</Dept>
<Salary>70K</Salary>

</Employee>
<Employee>

<empOID>emp(744,Anne,Press,60K)</empOID>
<SSN>744</SSN>
<Name>Anne</Name>
<Dept>Press</Dept>
<Salary>60K</Salary>

</Employee>

class Employee (extent employees key SSN)
{

attribute string SSN;
attribute string Name;
attribute string Dept;
attribute string Salary;

};

emp(332,Paul,Sales,70K) =
Employee(SSN: "332",

Name: "Paul",
Dept: "Sales",
Salary: "70K");

emp(744,Anne,Press,60K) =
Employee(SSN: "744",

Name: "Anne",
Dept: "Press",
Salary: "60K");

;�� �� # ��,0�
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Scheme unnesting

Input: A scheme Ss with nested elements and its residual

Output: A scheme St without nested elements and its residual

begin

set S to the empty scheme;

for each element ex in Ss do

if ex is a complex element

then

case ex of

is nested in a complex element ec:

copy ex in S outside ec;

add to ex a foreign key kr for ec;

is not nested:

copy ex in S;

end case

else *\ ex is atomic *\

case ex of

is nested in a complex element ec:

copy ex in S inside ec;

is not nested:

copy ex in S;

end case

end for

eliminate intermediate elements;

St = S; \* S becomes the target scheme *\

end

Data unnesting

Input: An instance Is with nested data, the scheme Ss of Is

Output: An instance It without nested data

begin

set I to the empty instance;

for each element ex in Is do

if ex is a complex element

then

case ex of

is nested in a complex element ec:

copy each occurrence of ex in I outside ec;

add to each occurrence of ex the key of ec;

is not nested and contains an atomic element ea:

copy each occurrence of ex in I;

end case

else *\ ex is atomic *\

copy in I each occurrence of ea;

end for

eliminate intermediate elements;

It = I; \* I becomes the target instance *\

end
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<bib>
<book year="1994">

<title>TCP/IP Illustrated</title>
<author>

<last>Stevens</last>
<first>Richard</first>

</author>
<publisher>Addison-Wesley</publisher>
<price>65.95</price>

</book>
<book year="1992">

<title>Advanced Programming</title>
<author>

<first>Richard</first>
<last>Stevens</last>

</author>
<publisher>Addison-Wesley</publisher>
<price>65.95</price>

</book>
<book year="2000">

<title>Data on the Web</title>
<author>

<first>Serge</first>    
<last>Abiteboul</last>

</author>
[…]
<publisher>Morgan Kaufmann Publishers</publisher>
<price>39.95</price>

</book>
</bib>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" >
<xs:element name="bib">
<xs:complexType>
<xs:sequence maxOccurs="unbounded">

<xs:element name="book">
<xs:complexType>

<xs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:choice>

<xs:element name="author" minOccurs=“1“ maxOccurs=“10">
<xs:complexType>

<xs:all>
<xs:element name="last" type="xs:string"/>
<xs:element name="first" type="xs:string"/>

</xs:all>
</xs:complexType>

</xs:element>
<xs:element name="editor“ minOccurs=“1“ maxOccurs=“10">

<xs:complexType>
<xs:sequence>

<xs:element name="last" type="xs:string"/>
<xs:element name="first" type="xs:string"/>
<xs:element name="affiliation" type="xs:string"/>

</xs:sequence>
</xs:complexType>

</xs:element>
</xs:choice>

<xs:element name="publisher" type="xs:string"/>
<xs:element name="price" type="xs:decimal"/>

</xs:sequence>
<xs:attribute name="year" use="required" type="xs:string"/>

</xs:complexType>
[…]

</xs:schema>
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<Schema>
<ComplexElement name="bib">

<OrderedSequence maxOccurs="unbounded">
<ComplexElement name="book">

<OrderedSequence>
<AtomicElement name="title" type="string"/>
<Choice>

<ComplexElement name="author“ minOccurs=“1" 
maxOccurs=“10">

<UnorderedSequence >
<AtomicElement name="last" type="string"/> 
<AtomicElement name=“first" type="string"/>                         

</UnorderedSequence >
</ComplexElement>
<ComplexElement name="editor“ minOccurs=“1" 

maxOccurs=“10">
<OrderedSequence >

<AtomicElement name="last" type="string"/>
<AtomicElement name="first" type="string"/>
<AtomicElement name="affiliation" type="string"/>

</OrderedSequence >
</ComplexElement>

</Choice>
<AtomicElement name="publisher" type="string"/>
<AtomicElement name="price" type=“decimal"/>

</OrderedSequence>
<Attribute name="year" use="required" type=“integer"/>

</ComplexElement>
</OrderedSequence>

</ComplexElement >
</Schema>

<Schema>
<ComplexElement name="bib">

<OrderedSequence maxOccurs="unbounded">
<ComplexElement name="book">

<OrderedSequence>
<AtomicElement name="title" type="string"/>
<Choice>

<ComplexElement name="author“ minOccurs=“1" 
maxOccurs=“unbounded">

<OrderedSequence>
<AtomicElement name="last" type="string"/> 
<AtomicElement name=“first" type="string"/>                         

</OrderedSequence>
</ComplexElement>
<ComplexElement name="editor“ minOccurs=“1" 

maxOccurs=“unbounded">
<OrderedSequence >

<AtomicElement name="last" type="string"/>
<AtomicElement name="first" type="string"/>
<AtomicElement name="affiliation" type="string"/>

</OrderedSequence >
</ComplexElement>

</Choice>
<AtomicElement name="publisher" type="string"/>
<AtomicElement name="price" type=“string"/>

</OrderedSequence>
<Attribute name="year" use="required" type=“string"/>

</ComplexElement>
</OrderedSequence>

</ComplexElement >
</Schema>
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<bib>
<book year="1994">

<title>TCP/IP Illustrated</title>
<author>

<last>Stevens</last>
<first>Richard</first>

</author>
<publisher>Addison-Wesley</publisher>
<price>65.95</price>

</book>
<book year="1992">

<title>Advanced Programming</title>
<author>

<last>Stevens</last>
<first>Richard</first>

</author>
<publisher>Addison-Wesley</publisher>
<price>65.95</price>

</book>
<book year="2000">

<title>Data on the Web</title>
<author>

<last>Abiteboul</last>
<first>Serge</first>

</author>
[…]
<publisher>Morgan Kaufmann Publishers</publisher>
<price>39.95</price>

</book>
</bib>

<!ELEMENT bib (book* )>
<!ELEMENT book (title, (author+ | editor+ ), 

publisher, price )>
<!ATTLIST book year CDATA #REQUIRED>
<!ELEMENT author (last, first )>
<!ELEMENT editor (last, first, affiliation )>
<!ELEMENT title (#PCDATA )>
<!ELEMENT last (#PCDATA )>
<!ELEMENT first (#PCDATA )>
<!ELEMENT affiliation (#PCDATA )>
<!ELEMENT publisher (#PCDATA )>
<!ELEMENT price (#PCDATA )> 

;�� <� &/
  ��
 (� � ��  /
 4�"  ���"�� ��� ��(  /
 ����
"0��(�� *&* "�/
,


 �� �����	 ��
���
���� ��������	� �� ��� ��������� �� ;�������� � �� ��� B B 
�	 ���

94: 	
�
 ��� �����
��	 �� ��� .��� ��
���
�����  �� ����� �� ������	 �� ��� ���� �
�	 ��	�

�� >����� )� =����
� ��
������
����� �
�� ���� �������	� �� ������� ���� �� �����

� H����� �������� �
�� ���� �����	 ���� ���
����� 
�	 
����� �������� �
�� ���� ��
��8

�����	 ���� ���
����
� 
����������

� J��� �
�� ���� �����	���	 ��� �
�� ���
����� 
� ��A����	 �� ��� ���
����
� ��	���  ���

��
������
���� �������� 
 ��	�.�
���� �� ��� ������ ����
���0 ��� ����	��� �����
���

��� �	����.���� 
� ����� �� ��� ����� ����
��� �� ��� ����� �
�	 ��	� �� >����� )�

� &��
����� 1��-� ������ 
�	 ��	���2 �
�� ���� �������	� 
����	��� �� ��� ����	���

	�������	 �� =������ $�$�

� 4��� 
����
�� �
�� ���� �
�� ���� 
�����
��	 ���� 
����������  ��� ������
����

�
� �� ��������	 ���� ��� ����	�
� �� ��� .��� ��
���
����� �� ����� ��� �
�� ���� �� ���

������
� ������ �
�� ���� �����	�

�� .�
��� ���
�� ��
�� 
� ��� ��	 �� ��� 
��������� ��� ����� ������ 
�	 ����
��� �
�

�� �
���� ����
����	 ���� 
 ����
� ����
��� ��� 
� ������
� ������� ;�����
������� ���� �
� ��

�������	 
� 
 ��A����� �� =?: ��
������� ��� ��� 	�.������ �� �
���� 
�	 ��� ��� ���
����

�� ��� 	
�
�
���



+� +��	� ��� �� �	
�	�� ���

<Schema name=“bib”>
<Relation name="book">

<Key> 
<Attribute name="ID-book" type=“text"/> 

</Key> 
<Attribute name=“title" type="text"/>
<Attribute name=“publisher" type="text"/>
<Attribute name=“price" type=“decimal"/>
<Attribute name="year" minOccurs="1" type=“integer"/>
<ForeignKey target=“editor”> 

<Attribute name=“ID-editor" type="text"/>
</ForeignKey> 
<ForeignKey target=“author”> 

<Attribute name=“ID-author" type="text"/>
</ForeignKey> 

</Relation>
<Relation name="editor">

<Key>
<Attribute name="ID-editor" type="text"/>

</Key>
<Attribute name=“last" type="text"/>
<Attribute name=“first" type="text"/>
<Attribute name=“affiliation" type="text"/>

</Relation>
<Relation name="author"> 

<Key> 
<Attribute name="ID-author" type="text"/> 

</Key> 
[...] 

</Relation>
</Schema>

<bib>
<book>

<ID-book>sk1(TCP/IP Illustrated,AW,65.95,1994)</ID-book>
<title>TCP/IP Illustrated</title>
<publisher>Addison-Wesley</publisher>
<price>65.95</price>
<year>1994</year>
<author>sk3(Stevens,Richard)</author> 

</book>
<book> […] </book> 
[…]
<editor>

<ID-editor>sk2(Gerard,Darcy,CITI)</ID-editor>
<last>Gerbarg</last>
<first>Darcy</first>
<affiliation>CITI</affiliation>

</editor> 
[…] 
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