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XML Schema

2001 5 W3C Recommmendation

XML Schema Partl:Structure
http://www.w3.org/TR/xmlschema-1/

XML Schema Part2:Datatypes
http://www.w3.org/TR/xmlschema-2/

XML Schema PartO:Primer
http://www.w3.0rg/TR/xmlschema-0/

http://www.oasis-open.org/cover/schemas.html
http://www.xfront.com/BestPracticesHomepage.html

http://www.xml.com/schemas/
http://schemas.hr-xml.org/xc/canon/TSC/SchemaDesignGuidelines-1_0-20010712.pdf
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valid
Valid valid
XML Schema
Java JAXP




XML Schema

element <element>
ref

<element name="comment” type="string” />
<element ref="tns:comment” />

name
valid

<simpleType> <complexType>
type

<complexType name="PurchaseOrderType” >
</complexType>

<element name="purchaseOrder” type="“tns:PurchaseOrderType” />
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XML Schema

<element> <simpleType> <complexType>
<schema>
ref type
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XML Schema

XML Schema

XML Schema <element> <complexType>
URI=http://www.w3.0rg/2001/XMLSchema

targetNamespace
¥
XML Schema
<element> <complexType>
XML Schema
XML Schema
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XML Schema

<schema xmlns="http://www.w3.0rg/2001/XMLSchema”
xmins:tns="http://www.example.com/PO1”
targetNamespace= “http://www.example.com/PO1" >
<element name="purchaseOrder” type="tns:PurchaseOrderType” />
<complexType name="PurchaseOrderType”>

</complexType>
</schema>

xmins=“http://www.w3.0rg/2001/XMLSchema”
XML Schema
<schema> <element> <complexType>

type="tns:PurchaseOrderType”
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XML Schema
type nil
URI
http://www.w3.0rg/2001/XMLSchema-instance

elementFormDefault
attributeFormDefault
unqualified
gualified
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XML Schema

<schema xmlns="http://www.w3.0rg/2001/XMLSchema”
xmlins:tns="http://www.example.com/PO1"
targetNamespace="http://www.example.com/PO1" >
<element name="purchaseOrder” type="tns:PurchaseOrderType” />
<complexType name="PurchaseOrderType” >

</complexType>
</schema>

elementFormDefault attributeFormDefault
unqualified
valid

<tns:purchaseOrder xmlns:tns="http://www.example.com/PO1">
<shipTo country="US">
<name=>Hiroshi Takahashi</name>

</shipTo>
</tns:purchaseOrder>




XML Schema

<schema xmlns="http://www.w3.0rg/2001/XMLSchema”
xmlins:tns="http://www.example.com/PO1"
targetNamespace="http://www.example.com/PO1”
elementFormDefault="qualified”>
<element name="purchaseOrder” type="“tns:PurchaseOrderType” />
<complexType name="PurchaseOrderType” >

</complexType>
</schema>

1-2 elementFormDefault qualified
valid

<tns:purchaseOrder xmlns:tns="http://www.example.com/PO1">
<tns:shipTo country="US">
<tns:name>Hiroshi Takahashi</tns:name>

</tns:shipTo>
</tns:purchaseOrder>
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P

<purchaseOrder xmlns="http://www.example.com/PO1" >
<shipTo country="US">
<name=>Hiroshi Takahashi</name>

</shipTo>
</purchaseOrder>
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(import)

(include)
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<element> <attribute>
<complexType=>




XML Schema

mininclusive maxlinclusive

<simpleType name="mylnteger’>
<restriction base="integer”>
<minlnclusive value="“10000" />
<maxlInclusive value="99999” />
</restriction>
</simpleType>

integer mylInteger 10000

Enumeration

<simpleType name="USState” >
<restriction base="string”>
<enumeration value="AK” />
<enumeration value="AL" />

</restriction>
</simpleType>

string USState

99999
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<element name="shipTo type="tns:Address” >
<complexType name="Address”>
<sequence>
<element name="name” type="string” />
<element name="street” type="string” />
<element name="“city” type="string” />
<element name="state” type="string” />
</sequence>
<attribute name="country” type=“NMTOKEN" />
</complexType>
Address <sequence>
<all>
<choice> valid

<shipTo countrt="US">
<name>Hiroshi Takahashi</name>
<street>Second Avenue</street>
<city>New York</city>
<state>New York</state>

</shipTo>
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<element name="shipTo” type="tns:JPAddress” />
<complexType name="Address”>
<seguence>
<element name="“name” type="string” />
<element name="street” type="string” />
<element name="city” type="string” />
</sequence>
</complexType>
<complexType name="JPAddress” >
<complexContent>
<extention base="tns:Address” >
<sequence>
<element name="prefecture” type="string” />
</sequence>
</extention>
</complexContent>
</complexType>
JPAddress <name>,<street>,<city>,<prefecture>

valid
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<shipTo>
<name> </name>
<street> </street>

<city> </city>
<prefecture> </prefecture>
</shipTo>
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DTD

<!ELEMENT A (B,B,B,B?,8?,87,87,8?,B?,B7)>

XML Schema
minOccurs maxOccurs
maxOccurs=“unbounded”

<element name="B” minOccurs="3" maxOccurs=“10" />
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abstract abstract

abstract
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<element name="VehicleCatalogue” >
<complexType>
<sequence>
<element ref="tns:Vehicle maxOccurs="unbounded” />
</sequence>
</complexType>
</element>
<element name="Vehicle” abstract="true” type="tns:VehicleType”>
<complexType name="VehicleType”>
<seguence>
<element name="“name” type="string” />
<element name="manufacturer” type="string” />
<element name="price” type="positivelnteger” />
</sequence>
</complexType>
<VehicleCatalogue> <Vehicle> <Vehicle>

abstract="true”




XML Schema

<element name="Car” substitutionGroup="tns:Vehicle” type="tns:CarType”>
<complexType name="CarType” >
<complexContent>
<extention base="tns:VehicleType”>
<seguence>

</sequence>
</extention>
</complexContent>
</complexType>
<element name="AirPlane” substitutionGroup="tns:Vehicle” type="tns:AirPlaneType” >
<complexType name="AirPlaneType”>
<complexContent>
<extention base="tns:VehicelType”>
<sequence>

</sequence>
</extention>
</complexContent>
</complexType>

<Car> <AirPlane> <Vehicle>
s\ehicle> <Car> <AirPlane>




XML Schema

valid
<VehicleCatalogue xmiIns="Some URI">
<Car>
<name> A</name>
<manufacturer> A</manufacturer>
<price>5000000</price>
</Car>
<AirPlane>
<name> A</name>
<manufacturer> A</manufacturer>

<price>300000000</price>

</AirPlane>
</VehicleCatalogue>
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abstract Abstract type
abstract
abstract type
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<element name="VehicleCatalogue” >
<complexType>
<sequence>
<element ref="tns:Vehicel” maxOccurs="unbounded” />
</sequence>
</complexType>
</element>
<element name="Vehicel” type="“tns:VehicelType”>
<complexType name="VehcleType” abstract="true”>
<sequence>
<element name="“name” type="string” />
<element name="manufacturer” type="string” />
<element name="price” type="positivelnteger” />
</sequence>
</complexType>
<Vehicle> <Vehicle> VehicleType

abstract="true” CarType AirPlaneType




XML Schema

valid

<VehicleCatalogue xmins="Some URI”
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance” >
<Vehicle> xsi:type="CarType”>
<name> A</name>
<manufacturer> A</manufacturer>
<price>5000000</price>

</Vehicle>

<Vehicle xsi:type="AirPlaneType” >
<name> A</name>
<manufacturer> A</manufacturer>
<price>300000000</price>

</Vehicle>
</VehicleCatalogue>
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XPath
primer

<unique>
<selector xpath="r:region/r:zip” />
<field xpath="@code”>

</unique>

<selector> Xpath XPath
<field>
<field>




XML Schema

nil
<keyref> primer

<key name="pNumKey” >
<selector xpath="r:parts/r:part” />
<field xpath="@number” />
</key>

pNumKey <parts> <part> number
rrimer

<element name="regions” type="r:RegionsType”>
<keyref refer="r:pNumkKey” >
<selector xpath="r:zip/r:part” />
<field xpath="@number” />
</keyref>
</element>

<regions> <zip> <part> number
number <parts> <part> valid
Valid
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XML Schema

primer
<purchaseReport xmlns="http://www.example.com/Report” >
<regions>
<zip code="95819">
<part number="“872-AA” quantity="1" />
<part number="926-AA” quantity="1" />
<part number=“833-AA” quantity="1" />
<part number=“455-BX” quantity="1" />
</zip>
<zip code="63143">
<part number="455-BX” quantity="4" />
</zip>
<reigions>

<parts>
<part number=*872-AA”>Lawnmower</part>
<part number="926-AA” >Baby Monitor</part>
<part number="833-AA”>Lapis Necklace</part>
<part number="455-BX” >Sturdy Shelves</part>
</parts>
</purchaseReport>
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<MAX> <MIN>
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invalid
any any
XML Schema
Schematron any
DTD
XML Schema XML
SOAP UDDI WSDL XML Schema XML Schema
XML Schema XML Schema

XML Schema Part 1:Structures




r Schematron

DTD XML Schema
Schematron

Schematron
Schematron

<rule context="dog">
<assert test="count(ear) = 2”">A dog element should contain two ear elements.</assert>
<report test="bone”>This dog has a bone.</report>

</rule>

Schematron

Schematron

XML Schema
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Schema Schematron
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~ JAXP
XML JAXP XML Schema
XML Schema
JAXP Xerces XML Schema
XML Schema
JAXP
~ JAXB
JAXB Java
XML
XML Schema
Castor
XML Schema
JAXB XML
XML Schema JAXB XML Schema
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(Castor

r
XML
XML XML JAVA
JAXB
AP
XML Schema
XML Schema JAVA
marshal unmarshal XML<->JAVA




(Castor

 Castor Java

7~ URL=http://www.castor.org

‘8
Castor XML:Java XML
Castor JDO:Java RDBMS
Castor DAX: Java LDAP
Castor DSML: XML LDAP
SQL OoQL
EJB
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XML Schema unmarshal)
<XML Schema =

<?xml version="1.0"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema’>
<xsd:element name="person">
<xsd:complexType=>
<xsd:sequence=>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="birthday" type="xsd:string"/>
<xsd:element ref="address"/>
</xsd:sequence=>
</xsd:complexType=>
</xsd:element>
<xsd:element name="address">
<xsd:complexType=>
<xsd:sequence=>
<xsd:element name="prefecture" type="xsd:string"/>
<xsd:element name="city" type="xsd:string"/>
<xsd:element name="street" type="xsd:string"/>
<xsd:element name="zip" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

N
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~ XML Schema unmarshal)
< Person =

public class Person implements java.io.Serializable {
private String _name;
private String _birthday;
private Address _address;

public Person() {super();}
public Address getAddress() {return this._address;}
public String getBirthday() {return this._birthday;}
public String getName() {return this. _name;}
public void marshall(java.io.Writer out)
throws MarshalException,ValidationException {
Marshaller.marshal(this, out);

he
public void setAddress(Address address) {this. _address = address;}
public void setBirthday(String birthday) {this._birthday = birthday;}
public void setName(String name) {this._ nhame = name;}
public static Person unmarshal(Reader reader)
throws MarshalException,ValidationException {
Unmarshaller.unmarshal(Person.class, reader);

i
3




(Castor

- XML Schema unmarshal)
<AP >

import java.io.FileReader,;
public class TestAP2 {
public static void main(String[] args) {
try {
Person person = Person.unmarshal(new FileReader("person.xml"));
System.out.printin("NAME:" + person.getName());
System.out.printin("BIRTHDAY:" + person.getBirthday());
Address address = person.getAddress();
System.out.printin(""PREFECTURE:" + address.getPrefecture());
System.out.printin(*CITY:" + address.getCity());
System.out.printIn(""STREET:" + address.getStreet());
System.out.printin(*ZIP:" + address.getZip());
} catch (Exception ex) {
System.out.printin(*'Error Occurred:" + ex.getMessage());

+
+
}
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MSXML

XML Schema validation DOM SAX

Schematron Validator

Windows Validation DTD XML Schema
Schematron

Xerces

XML Schema XML parser
XML Validate

TIBCO SAX vvalidation
XML Spy

XML Schema Validation graphical
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r JAXP 1.2 XML Schema

r parser
= parser
parser Attribute
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mXerces-J 1.4.4

 Parse validation

v SAXParseException
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<?xml version="1.0" encoding="Shift_JIS" ?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name=" ay
<xs:complexType=>
<xs:sequence>
<xs:element name=" " type="customerData"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:complexType name="customerData">
<xs:sequence>
<xs:element name=" " type="xs:string"/>
<xs:element name=" " type="xs:date"/>
<xs:element name=" " type="xs:string"/>
<xs:element name=" " type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name=" " type="xs:string" maxOccurs="unbounded"/>
<xs.element name=" " type="xs:nonNegativelnteger"/>
</xs:sequence>
<xs:attribute name=" " type="xs:string"/>
P ey e

</xs:schema>



<?xml version="1.0" encoding="Shift_JIS"?>
SYSTEM "customers.dtd">

<IDOCTYPE
< >
<
< >
<
= >
<
=
<
</
<
- >
<
< >
<
<
<
</
</

="5016823">

</ >

>1980-01-28</ >

</

>

>taro@xxx. xXx. xx</ >
>yamada@XXxXX.XX.Xx</

>580</ >

="5200312">

</ =3

>1970-05-14</ >

</

>

=>XXX=-XXXX-XXXX </ >
>flower@xxx.xx.xx</

>8210</ >




DOMParser parser= new DOMParser();

ErrorHandler errorh = new TestErrorHandler();

Try{
parser.setErrorHandler( errorh );
parser.setFeature("http://xml.org/sax/features/namespaces”, true );
parser.setFeature("http://xml.org/sax/features/validation", true );

parser.setProperty(*'http://apache.org/xml/properties/schema/external-
schemalocation”, xsd );

parser.parse(xml);
}catch(Exception e){

System.out.printin( e.getMessage() );
¥

Document doc = parser.getDocument();

Validation SAXParseException




element

Element type " s" must be declared.
r
The content of element type " must match "( , , !
*’ +’ )ll.
r

Datatype error: Value 'S01682' does not match regular expression facet
'[A-Z]¥d{6}"..

r

Datatype error: In element ' ' 2 82100 is out of bounds:[ O
<= X < 10000 ].
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