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k Lecture 8: XSD

In which we examine Schema and the syntax of XSD.

1. Overview

XML Schema may be used to constrain the structure and content of an XML document.

A careful schema design will insure that our XML applications are robust, portable and
maintainable. We can set standards for what kinds of data are permitted.

2. Implementations

XML documents may be validated against a schema. This is sometimes refered to as
schema-processing in order to distinguish it from DTD validation (which preceeds
Schema)

We need a validation program to check an XML file against an XSD file.

t.xml

<?xml version="1.0"?>

<country
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="country.xsd">
<name>France</name>
<pop>59.7</pop>

</country>

country.xsd

<?xml version="1.0"?>
<schema
xmins="http://www.w3.0rg/2001/XMLSchema">
<element name="country">
<complexType>
<sequence>
<element name="name" type="string"/>
<element name="pop" type="decimal"/>
</sequence>
</complexType>
</element>
</schema>
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3. Format of the xsd file

An xsd file must have the namespace http://www.w3.0rg/2001/XMLSchema.

Elements must be declared using the element tag. This gives the name of the element it
may also include the type attribute.

The element tag content may include a complexType or a simpleType.
A complexType may include one of the following:

sequence child nodes must appear in the order specified

choice only one of the children may appear

all the children may appear in any order

We may also specify minOccurs and maxOccurs of elements these may be numbers or
"unbounded".

3.1 Sample schema fragments - complexType

cho.xsd seq.xsd all.xsd

<choice> <sequence> <all>

<element name="name" <element name="name" <element name="name"
type="string" type="string" type="string"
minOccurs="0' minOccurs="0' minOccurs="'0"/>

maxOccurs='3"/>
<element name="pop"

type="decimal"/>
</choice>

maxOccurs='3"/>
<element name="pop"

type="decimal"/>
</sequence>

<element name="pop"
type="decimal"/>
</all>

3.2 Sample valid files
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4. Nesting sequences, choices

We may include a sequence or choice within a sequence. We can build structures
equivalent to the regular expressions used in DTD.

For example the DTD fragment:

<!ELEMENT payment ((card+,cash?)|cash)>

is equivalent to

<choice>
<sequence>
<element name="card" minOccurs="1"
maxOccurs="unbounded'/>
<element name="cash" minOccurs='0"/>
</sequence>
<element name='cash'/>
</choice>

Non-deterministic patterns are not permitted in schema — just as they are not permitted in
DTD.

4.1 Some examples of derministic and non-deterministic expressions
(A,B)*

(A,B?,A)

(A+,B?,A)

(A,B?,A+)

((A,B)*,A)

((A,B)*,B)

((A?,B)*,B*)

(AIB)I(C,D)

(AIB)I(B,A)
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5. Anonymous and named types

Sometimes we need to name types. This allows them to be reused.

<?xml version="1.0"?>

<xs:schema

xmlins:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:complexType name="Country">
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="pop" type="xs:decimal"/>
</xs:sequence>

</xs:complexType>

<xs:element name="country" type="Country">

</xs:element>

</xs:schema>

Notice that we have had to include the xs: namespace. This is because terms such as
complexType and decimal are part of the Schema namespace — the target namespace has
no prefix.

We might reuse the Country type in another node.

<?xml version="1.0"?>
<xs:schema
xmlins:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:complexType name="Country">
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="pop" type="xs:decimal"/>
</xs:sequence>
</xs:complexType>
<xs:element name="planet">
<xs:complexType>
<xs:choice maxOccurs="unbounded">
<xs:element name="country" type="Country"/>
<xs:element name="province" type="Country"/>
</xs:choice>
</xs:complexType>
</xs:element>
</xs:schema>

<?xml version="1.0"?>

<planet xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="country.xsd">

<country>

<name>France</name> <pop>59.7</pop>

</country>

<province>

<name>Gaul</name> <pop>0.07</pop>

</province>

</planet>
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6. Attributes

We can specify that an element has an attribute.

oNOOUTDAWN

<?xml version="1.0"?>

<country
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="country.xsd"
region='Europe'>
<name>France</name>
<pop>59.7</pop>

</country>

O ONOUTDAWN -

10
1
12
13

<?xml version="1.0"?>
<xs:schema
xmlins:xs="http://www.w3.0rg/2001/XMLSchema" >
<xs:element name="country">
<xs:complexType>
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="pop" type="xs:decimal"/>
</xs:sequence>
<xs:attribute name="region'/>
</xs:complexType>
</xs:element>
</xs:schema>

We can restrict the type of the attribute if required

<xs:attribute name="region' type="xs:decimal"/>

By default attributes are optional. We can require that they be present.

<xs:attribute name="region' type="xs:string" use="required"/>

Groups of attributes may be defined and used and re-used.

<xs:attributeGroup name="trainCrew'>
<xs:attribute name='driver' type="xs:string' />
<xs:attribute name="'fireman' type="xs:string' />
<xs:attribute name="'quard' type="xs:string' />
</xs:attributeGroup>

<xs:complexType>
<xs:attributeGroup ref="trainCrew"/>
</xs:complexType>
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7. Predefined types

There are a number of predefined types that may be used in xsd specifications. These
include:

anyType, boolean, integer, decimal, string, token, nonNegativelnteger

date 1962-05-20

dateTime 1962-05-20T17:30:00

anyURI http://www.w3.org/TR/

We can also use types from the DTD specification:

ID, IDREF, NMTOKENS

7.1 Refining types

We can create types that are restrictions of existing types.

<?xml version="1.0"?>
<xsd:schema
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema" >

<xsd:simpleType>
<xsd:restriction base="xsd:integer'>
<xsd:minInclusive value="0"/>
<xsd:maxInclusive value="100"/>
10 </xsd:restriction>
11 </xsd:simpleType>
12 </xsd:element>
13 </xsd:schema>

1
2
3
4
5 <xsd:element name='mark'>
6
7
8

O

In addition to range checks we can restrict the length of strings.
We can form unions of different types.
We can form an enumeration.

We can restrict to patterns using regular expressions.
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8. Other features of Schema

¢ Schema may include key and keyref components — these can enforce referential

integrity in a more precise way than is possible with ID and IDREF. This feature
makes use of XPath (last seen in XSLT).

e Schemas have specific nodes for annotation and documentation. This emphasises
the importance of authors explaining the intent/purpose of the schema. Generally
we go to the trouble of defining schemas so that other people will reuse the data
format. We should always include comments.

e import and include allow multiple schemas to be added. Either in the same
namespace or a different one.

9. Namespaces

We can associate a schema with a namespace. We must specify the target namespace in
the xsd file then specify the schema location in the xml file.

01.xsd

<?xml version="1.0"?>

<xsd:schema

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
targetNamespace="http://sqlzoo2.napier.ac.uk/~andrew/nstmp/01" >

<xsd:element name="cent'>
<xsd:simpleType>
<xsd:restriction base="'xsd:integer'>
<xsd:minInclusive value="0"/>
<xsd:maxInclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd:schema>

_good01.xml

<?xml version="1.0"?>

<cent
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://sqlzoo2.napier.ac.uk/~andrew/nstmp/01"

xsi:schemalocation="http://sqlzoo2.napier.ac.uk/~andrew/nstmp/01 01.xsd">
99</cent>
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k End of unit summary

k XML Schema can be used to validate XML documents
The xsd format is used.

XSD Schema are richer than DTD

XSD Schema are more verbose than DTD

There are more options for basic types (integers, dates...)

vy vy v.vy

There are mechanisms for mixing and reusing schemas
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10. Questions related to the coursework

a)

b)

g)

h)

Why can't I load documents that reference xhtml-mod into internet explorer.
There is a problem with IE — it doesn't ignore that which should be ignored.
What is <xsl:template match="text()"/> for?

This is used to over-ride the bloody useless built-in template that you get as
a free gift with xsl. The bubi-template will otherwise spit out all text nodes
that are otherwise unmatched.

What should the top level node for the xsl result be?

It should be cia or country or anything — but not html. Get your xsl to
output exactly one node containing exactly five nodes unless you have a
very good reason not to.

Am I really validating?
It can be hard to tell. Check by attempting validation on duff files.
How can I control the order of the elements in the xsl output?

Don't bother. It is possible (but clumsy) to do it in a single xsl sheet — don't
do this. The translation process returns nodes in the order they are
encountered in the data (fr.xml) file — not the order they appear in the xsl
file. That's fine. If we really cared we could use a trivial xsl file to process
the output from the first xsl file.

How do I solve the problems of using xhtml-mod? (link)
There are lots of problems. Solve them or don't solve them.
How can I tell when my xsl is finished?

Does it work with other countries? Does it work with weird countries (like
the Pacific Ocean)

How can I tell when the dtd is finished?

Harder to tell. I have some sample files — I require students to use their
judgement here.

How do I get rid of the xmIns:htm="http://www.w3.org/...." from the output?
Don't worry about it.
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