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DTD

<IELEMENT BookStore (Book)+>

<IELEMENT Book (Title, Author, Date, ISBN, Publisher)>
<IELEMENT Title (#PCDATA)>

<IELEMENT Author (#PCDATA)>

<IELEMENT Date (#PCDATA)>

<IELEMENT ISBN (#PCDATA)>

<IELEMENT Publisher (#PCDATA)>
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<?xml version="1.0"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmins="http://www.books.org" XML Schema
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/> XML Schemas
<xsd:element name="ISBN" type="xsd:string"/> “schema’
<xsd:element name="Publisher" type="xsd:string"/> root element
</xsd:schema>
2004/7/26 2004 All Rights Reserved 9

<?xml version="1.0"?>

<xsd:schema xmins:xsd="http://www.w3.0rg/2000/10/XMLSchema" DTD
targetNamespace="http://www.publishing.org"
xmins="http://www.publishing.org" XML SChema

elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence> <IELEMENT BookStore
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/> (Book)+>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<IELEMENT Book (Title, Author,
Date, ISBN, Publisher)>

<xsd:element name="Title" type="xsd:string"/> <IELEMENT Title (#PCDATA)>
<xsd:element name="Author" type="xsd:string"/> +—— <IELEMENT Author (#PCDATA)>
<xsd:element name="Date" type="xsd:string"/> <IELEMENT Date (#PCDATA)>
<xsd:element name="ISBN" type="xsd:string"/> <IELEMENT ISBN (#PCDATA)>

<xsd:element name="Publisher" type="xsd:string"/> +——> <IELEMENT Publisher (#PCDATA)>
</XSd:SCBm%?6 2004 All Rights Reserved 10




<?ml version="1.0"?>
<xsd:schema xmins:xsd=" http://www.w3.0r g/2000/10/XM L Schema"
targetNamespace="http://www.publishing.org" \
xmins="http://www.publishing.org" T~
elementFormDefault="qualified">

<xsd:element name="BookCatal ogue">
<xsd:complexType>
<xsd:sequence> XML Schema
<xsd:element ref="Book" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>

</xsd:complexType> XML Schema
</xsd:element> Namespace
<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="1SBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
2004/ </xsd:schema> 11

XML Schema Namespace

http://www.w3.0rg/2000/10/XML Schema

complexType

element
sequence

schema

string boolean

integer
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2004,

<?ml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2000/10/X ML Schema"

targetNamespace=" http://www.publishing.org"
xmlns="http://www.publishing.org" -g\

elementFormDefault="qualified">
<xsd:element name="BookCatal ogue">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="1SBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

shecma

elements
(BookCatalogue,
Book, Title,
Author, Date,
ISBN, Publisher)

namespace

Publishing Namespace (targetNamespace)

2004/7/26

http://www.publishing.org (targetNamespace)

BookCatalogue
Author
Book

Title

Publisher  ISBN

Date
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<?ml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2000/10/X ML Schema"
targetNamespace="http://www.publishing.org"
xmIns="http://www.publishing.org"
elementFormDefault="qualified">
<xsd:element name="BookCatal ogue">

<xsd:complexType> > namespace
<xsd:sequence> http://www.publishing.org
<xsd:element ref="Book" minOccurs="0" maxOccurs="unbounded"/> targetNamespace
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book"> > Book element
<xsd:complexType>

<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="1SBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
2004f_</xsd:schema> 15

namespace

namespace,
targetNamespace!

Element

@ <xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>

simple type or "unbounded"
(e.g., xsd:string)
or complexType

<xsd:element name="name" minOccurs="int" maxOccurs="int">
<xsd:complexType>

</xsd:complexType>
</xsd:element>

2004/7/26 2004 All Rights Reserved 16




minOccurs maxOccurs

% minOccurs "1
& maxOccurs "1"

<element ref="Title" minOccurs="1" maxOccurs="1"/>

Equivaent! \

2004/7/26 2004 All Rights Reserved

| <element ref="Title'/>

XML Schema

s (Simple Type)

<xsd:element name="Title" type="xsd:string"/>

s (Complex Type)

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

2004/7/26 2004 All Rights Reserved




XML

<?xml version="1.0" encoding="big5"?>
<book isbn="9573224984">

<title> </title>
<author> </author>
<character>

<name> </name>

<friend-of> </friend-of>
<since> 181 </since>
<alias> </alias>

</character>

<character>
<name> </name>
<since> 179 </since>
<alias> </alias>

</character>

</book>

2004/7/26 2004 All Rights Reserved

DTD XML Schema

<IELEMENT book (title, author, character*)>
<IATTLIST book isbn CDATA #REQUIRED>
<I[ELEMENT title (#PCDATA)>

<IELEMENT author (#PCDATA)>

<IELEMENT character (name, friend-of*, since, alias)>
<IELEMENT name (#PCDATA)>

<IELEMENT friend-of (#PCDATA)>

<IELEMENT since (#PCDATA)>

<IELEMENT alias (#PCDATA)>

2004/7/26 2004 All Rights Reserved
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XML Schema (1)

% Russian Doll
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<?xml version="1.0" encoding="utf-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="book"> Russian Doll
<xs:complexType>
<xs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type="xs:string"/>
<xs:element name="character" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="friend-of" type="xs:string" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element name="since" type="xs:date"/>
<xs:element name="alias" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="isbn" type="xs:string"/>
</xs:complexType>
</xs:element>

</xs: Sctl@m?? 2004 All Rights Reserved 22




XML Schema

% Flat Catalog
(

2004/7/26 2004 All Rights Reserved

(2)

ref

23

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmiIns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type="xs:string"/>
<xs:element name="name" type="xs:string"/>
<xs:element name="friend-of" type="xs:string"/>
<xs:element name="since" type="xs:date"/>
<xs:element name="alias" type="xs:string"/>
<xs:attribute name="isbn" type="xs:string"/>

<xs:element name="character">
<xs:complexType>
<xs:sequence>
<xs:element ref="name"/>

Flat Catalog

<xs:element ref="friend-of" minOccurs="0" maxOccurs="unbounded"/>

<xs:element ref="since"/>
<xs:element ref="alias"/>
</xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name="book">
<xs:complexType>
<xs:seqguence>
<xs:element ref="title"/>
<xs:element ref="author"/>

<xs:element ref="character" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>
<xs:attribute ref="isbn"/>
</xs:complexType>
200447%8:element> 2004 Al Rights Reserved
</xs:schema>
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XML Schema

(3)

%
)
<xs:simpleType name="nameType"> <xs:simpleType name="isbnType">
<xs:restriction base="xs:string"> <xs:restriction base="xs:string">
<xs:maxLength value="32"/> <xs:pattern value="[0-9]{10}"/>
</xs:restriction> </xs:restriction>
</xs:simpleType> </xs:simpleType>
° type
° type
2004/7/26 2004 All Rights Reserved 25

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmiIns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:simpleType name="nameType">

<xs:restriction base="xs:string"> <xs:maxLength value="32"/> </xs:restriction>

</xs:simpleType>

<xs:simpleType name="sinceType"> <xs:restriction base="xs:date"/> </xs:simpleType>
<xs:simpleType name="descType"> <xs:restriction base="xs:string"/> </xs:simpleType>

<xs:simpleType name="isbnType">

<xs:restriction base="xs:string">

<xs:pattern value="[0-9]{10}"/>

</xs:restriction>
</xs:simpleType>
<xs:complexType name="characterType">

<xs:sequence>

<xs:element name="name" type="nameType"/>

<xs:element name="friend-of" type="nameType" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="since" type="sinceType"/>
<xs:element name="alias" type="descType"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="bookType">
<xs:sequence>
<xs:element name="title" type="nameType"/>
<xs:element name="author" type="nameType"/>

<xs:element name="character" type="characterType" minOccurs="0"/>

</xs:sequence>

<xs:attribute name="isbn" type="isbnType" use="required"/>
</xs:complexType>
<xs:element name="book" type="bookType"/>

</xs:schem%,;6 2004 All Rights Reserved
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s (group)

([
XML Schema
s (compositor)
e seguence : DTD
e choice : DTD 17
e all :

2004/7/26 2004 All Rights Reserved
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<xs:group name="mainBookElements">
<xs:sequence>
<xs:element name="title" type="nameType"/>
<xs:element name="author" type="nameType"/>
</xs:sequence>
</xs:group>

<xs:attributeGroup name="bookAttributes">
<xs:attribute name="isbn" type="isbnType" use="required"/>
<xs:attribute name="available" type="xs:string"/>
</xs:attributeGroup>

<xs:.complexType name="bookType">
<xs:sequence>
<xs:group ref="mainBookElements"/>
<xs:element name="character" type="characterType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attributeGroup ref="bookAttributes"/>
</xs:.complexType>

2004/7/26 2004 All Rights Reserved
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<xs:group name="nameTypes">
<xs:choice>
<xs:element name="name" type="xs:string"/>
<xs:sequence>
<xs:element name="firstName" type="xs:string"/>
<xs:element name="middleName" type="xs:string" minOccurs="0"/>
<xs:element name="lastName" type="xs:string"/>
</xs:sequence>
</xs:choice>
</xs:group>

<xs:.complexType name="bookType">
<xs:all>
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type="xs:string"/>
<xs:element name="character" type="characterType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:all>
<xs:attribute name="isbn" type="isbnType" use="required"/>
</xs:complexType>

200477726 2004 All Rights Reserved

29

% restriction
<xs:.restriction base="xs:string">

% pattern
<xs:pattern value="[0-9]{10}"/>

% maxLength
<xs:maxLength value="32"/>

% union :
% list ;

2004/7/26 2004 All Rights Reserved
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union

<xs:simpleType name="isbnType">
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="[0-9{10}"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="TBD"/>
<xs:enumeration value="NA"/>
</xs:restriction>
</xs:simpleType>
</xs:union>
wozs <IXS:SIMPlETYPE> e v

31

list

<xs:simpleType name="isbnTypes">
<xs:list itemType="isbnType"/>
</xs:simpleType>
<xs:simpleType name="isbnTypes10">
<xs:restriction base="isbnTypes">
<xs:minLength value="1"/>
<xs:maxLength value="10"/>
</xs:restriction>
</xs:simpleType>

2004/7/26 2004 All Rights Reserved
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s (empty element)

L (simple content)

(

S (mixed content)

2004/7/26 2004 All Rights Reserved

83]

<xs:element name="book">
<xs:complexType>
<xs:attribute name="isbn" type="isbnType"/>
</xs:complexType>
</xs:element>

<xs:element name="book">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="isbn" type="isbnType"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

<book ishn="0836217462">
Funny book by Charles M. Schulz.
Its title (Being a Dog Is a Full-Time Job) says it all !
<lbook>

004/ 2004 All Rights Reserved
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<xs:element name="book">
<xs:complexType mixed="true">
<xs:all>
<xs:element name="title" type="xs:string"/>
<xs:element name="author" type="xs:string"/>
</xs:all>
<xs:attribute name="isbn" type="xs:string"/>
</xs:complexType>
</xs:element>

<book isbn="0836217462">

Funny book by <author>Charles M. Schulz</author>.

Its title (<title>Being a Dog Is a Full-Time Job</title>)
saysitall!
</book>

2004/7/26 2004 All Rights Reserved
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(unique)

(key)
Null

(keyref)

2004/7/26 2004 All Rights Reserved
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<xs:unique name="charName">
<xs:selector xpath="character"/>
<xs:field xpath="name"/>
</xs:unique>

<xs:key name="charName">
<xs:selector xpath="character"/>
<xs:field xpath="name"/>
</xs:key>

<xs:keyref name="charNameRef" refer="charName">
<xs:selector xpath="character"/>
<xs:field xpath="friend-of"/>

</xs:keyref>

2004/7/26 2004 All Rights Reserved 37

XML Schema

<xs:element name="book">
<xs:annotation>
<xs:documentation xml:lang="en">
Top level element.
</xs:documentation>
<xs:documentation xml:lang="fr">
Element racine.
</xs:documentation>
<xs:appinfo source="http://example.com/foo/">
<bind xmlns="http://example.com/bar/">
<class name="Book"/>
</bind>
</xs:appinfo>
</xs:annotation>

2004/7/26 2004 All Rights Reserved 38




XML schema

<?xml version="1.0"?>
<BookCatalogue xmIns =" http://www.publishing.org"
xmins:xsi=" http://www.w3.0r g/2000/10/X M L Schema-instance"
xsi:schemal ocation=" http://www.publishing.org
BookCatalogue.xsd" >

<Book>
<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>July, 1998</Date>
<ISBN>94303-12021-43892</ISBN>
<Publisher>McMillin Publishing</Publisher>
</Book>

</Bo;i<CataI ogue>

1. namespace schema-validator elements
publishing namespace.

2. schemal ocation schema-validator “http://mww.publishing.org” namespace
BookCatal ogue.xsd.
3. schema-validator schemalocation schema instance namespace.
2004/7/26 2004 All Rights Reserved 39

XML schema

schemal ocation="A targetNamespace="A"
BookCatalogue.xsd”
BookCatalogue.xml BookCatalogue.xsd
namespace A element namespace A namespace

2004/7/26 2004 All Rights Reserved 40




BookCatalogue.xml BookCatalogue.xsd XML Schema.xsd
(schema-for-schemas)

xml document BookCatal ogue.xsd
BookCatalogue.xsd schema ,
schema-for-schema
2004/7/26 2004 All Rights Reserved 41

XML Spy DTD XML Schema
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s “XML Schema Tutorial”, by Roger L.
Costello, September 2001

( )

% “Using W3C XML Schema”, by Eric van
derVlist, October 2001,
(http://www.xml.com/pub/a/2000/11/29/sche
mas/partl.html)

‘:, Questions?

joe@airiti.com




