
1

Network Europe - Russia - Asia of
Masters in Informatics as a Second Competence

159025-TEMPUS-1-2009-1-FR-TEMPUS-JPCR

XML

DEFINITION OF DOCUMENTS

Sergio Luján Mora
Department of Software and Computing Systems
University of Alicante



2

Contents

 Introduction
 Definition of a DTD
 Document Type Declaration
 Validation of a DTD
 Popular DTDs
 Validation of a document

Introduction



3

Introduction

 Schemas are documents that define the 
valid contents of particular classes of XML 
documents:

◦ Document Type Definition (DTD)

 Simple and easy to learn

◦ W3C XML Schema

 Large and complex specification

Introduction

 Other popular schema languages:

◦ RELAX NG

◦ Schematron

 Dead schema languages:

◦ Document Content Description (DCD)

◦ Commerce One’s Schema for Object-Oriented 
XML (SOX)

◦ Microsoft XML-Data Reduced (XDR)

◦ …
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Definition of a DTD

Definition of a DTD

 Document Type Definition (DTD) defines 
the language (vocabulary + grammar) of an 
XML document:

◦ It lists the elements, attributes, entities, and 
notations that can be used in a document

◦ It defines the possible relationships between the 
elements
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Definition of a DTD

 XML is based on a containment model:
◦ Each XML element (tag) can contain text, other 

elements, or a mix of both text and other 
elements

 The first step to creating a DTD is to 
understand the structure of the 
information:
◦ What contains what?

◦ Which information is a part of which other 
information?

Book

Chapter

Chapter

Section

Section

Section

Paragraph

Paragraph

Paragraph

Paragraph

Paragraph

Paragraph

Word

Word
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Definition of a DTD

 Each rule is a declaration:
<! ... >

 Four types of declarations:

◦ Element (ELEMENT)

◦ Attribute (ATTLIST)

◦ Entity (ENTITY)

◦ Notation (NOTATION)

Definition of a DTD

 Comments:
◦ Similar to an XML document

◦ All data inside a comment is ignored by an XML 
processor

◦ Comments cannot be placed inside a declaration

<!-- This is a one line comment -->

<!–- This is a

multiple lines

comment -->
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Element

 Defines an element (tag):
<!ELEMENT name contentSpecification>

 Name:

◦ First character: letter, ‘_’, ‘:’

◦ Following characters: letters, ‘_’, ‘:’, digits, ‘.’ o ‘-’

Element

 Content specification: determines what an 
element may and may not contain
◦ Nothing: EMPTY

◦ No restrictions on the content: ANY

◦ Children: content model

◦ Text: #PCDATA (parsed character data)

◦ Mix
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Element

 Content model:

◦ A parenthesized list of child elements

◦ Sequence: ,

 A list of child elements separated by commas

 Elements appear or do not appear in a specific 
order

◦ Choice: |

 A list of child elements separated by vertical bars

 Exactly one child element of a group of child 
elements to appear

Element

 Content model:
◦ Repetition:

 + One or more children

 ? Zero or one child

 * Zero or more children

◦ Parentheses: ( )

 Each set of parentheses combines several 
elements so that the combination is treated as a 
single unit when validating

 Sequences and choices can be nested to produce 
more complex content models



9

Exercise
Propose valid and no valid XML fragments 

for the following declarations

Exercise

<!ELEMENT x (a, b?, c+, d*)>

<!ELEMENT x ((a | b), c?)>

<!ELEMENT x ((a | b)+, c?)>

<!ELEMENT x ((a, b)+, (c | d)+)>
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Exercise
Propose two valid declarations for the 

following XML fragment

Exercise

<x>

<a></a>

<b></b>

<c></c>

</x>
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Element

 Mixed content:

◦ Contains both child elements and parsed 
character data

◦ Structure very restrictive:

 #PCDATA always the first element

 Choice: (|)

 Zero or more (*)

◦ Example:
<!ELEMENT parent (#PCDATA | child1 | child2 child3) *>

Attribute

 Defines attributes of an element (tag):

◦ Attribute: name-value pair separated by an 
equals sign (=)

<!ATTLIST element

attributeName1 type1 defaultValue1

attributeName2 type2 defaultValue2>
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Attribute
Type Meaning

CDATA Character data, text that is not markup

NMTOKEN An XML name token

NMTOKENS Multiple XML name tokens separated by white spaces

Enumerated A list of possible values from which exactly one will be chosen

ID A unique name not shared by any other ID type attribute in the 
document

IDREF The value of an ID type attribute of an element in the document

IDREFS Multiple IDs of elements separated by white spaces

ENTITY The name of an unparsed entity declared in the DTD

ENTITIES Multiple names of unparsed entities declared in the DTD, separated 
by white spaces

NOTATION One or more names of notations declared in the DTD

Attribute

 Default value alternatives:
◦ #REQUIRED  The attribute is mandatory

◦ #IMPLIED  The attribute is optional

◦ #FIXED "value"  The attribute has a fixed 

value and cannot be changed

◦ "valor"  A particular default value
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Attribute

 CDATA: the attribute value may be any 

string of text no containing a less that sign 
(<), quotation marks ("), or ampersand (&)

<!ELEMENT AUTHOR EMPTY>

<!ATTLIST AUTHOR NAME CDATA #REQUIRED>

<!ATTLIST AUTHOR TELEPHONE CDATA #IMPLIED>

<!ATTLIST AUTHOR EMAIL CDATA #REQUIRED>

<!ATTLIST AUTHOR COUNTRY CDATA "Spain">

Attribute

<!ELEMENT AUTHOR EMPTY>

<!ATTLIST AUTHOR

NAME CDATA #REQUIRED

TELEPHONE CDATA #IMPLIED

EMAIL CDATA #REQUIRED

COUNTRY CDATA "Spain"

>
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Attribute

 NMTOKEN (name token) similar to CDATA, 

restricts the value of the attribute to a legal 
XML name token:

◦ A name token must contain letters, digits, 
underscores, hyphens, and periods

◦ No white spaces

 NMTOKENS: multiple NMTOKEN separated 

from each other by white spaces

Attribute

 Enumerated:

◦ A list of possible values separated by vertical bars

◦ Each value must be a valid XML name token

<!ATTLIST p visible (true | false) "true">

<p visible="false">This paragraph is not 

visible!</p>
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Attribute

 ID:

◦ Uniquely identifies an element in the document:

 Using the same ID value twice in one document 

causes an error

◦ The value must be a valid XML name:

 Must begin with a letter and is composed of 
alphanumeric characters and the underscore 
without white spaces

Attribute

 IDREF: 

◦ References the ID value of another element in 

the document

◦ IDREF and ID attributes are used to establish 

connections between elements that aren’t 
reflected in the tree structure of the document

 IDREFS:

◦ Contains a list of ID values separated by white 

spaces
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Attribute

 ENTITY:

◦ Contains the name of an unparsed entity declared 
in the DTD

◦ Normally used to link external binary data

 ENTITIES:

◦ Contains a white-space separated list of unparsed 
entity declared in the DTD

Attribute

 NOTATION:
◦ Contains the name of a notation declared in the 

DTD

◦ A notation identifies  the format of data

<!NOTATION ISODATE SYSTEM 

"http://www.iso.ch/cate/d15903.html">

<!NOTATION USDATE SYSTEM 

"http://tf.nist.gov/timefreq/general/enc-

d.htm#date">

<!ATTLIST DATE FORMAT NOTATION (ISODATE | USDATE) 

#IMPLIED>
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Example

<!ATTLIST img

src CDATA #IMPLIED

align (left | center | right) "left"

size NMTOKEN #REQUIRED>

<!ATTLIST student

name CDATA #REQUIRED

number ID #REQUIRED

course CDATA #FIXED "First">

Example

<?xml version="1.0" standalone="yes" ?>

<!DOCTYPE AGENDA [ 

<!NOTATION ISODATE SYSTEM "http://www.iso.ch/cate/d15903.html">

<!NOTATION USDATE SYSTEM 

"http://tf.nist.gov/timefreq/general/enc-d.htm#date">

<!ELEMENT AGENDA (CITA*)>

<!ELEMENT APPOINTMENT(MESSAGE, DATE, TIME?)>

<!ELEMENT MESSAGE (#PCDATA)>

<!ELEMENT DATE (#PCDATA)>

<!ELEMENT TIME (#PCDATA)>

<!ATTLIST DATE FORMAT NOTATION (ISODATE | USDATE) #IMPLIED>

]>
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Example

<AGENDA>

<APPOINTMENT>

<MESSAGE>Attend the XML course</MESSAGE>

<DATE FORMAT="USDATE">11-10-2009</DATE>

</APPOINTMENT>

<APPOINTMENT>

<MESSAGE>Finish exercise of the XML course</MESSAGE>

<DATE FORMATO="ISODATE">20091117</DATE>

<TIME>23:59</TIME>

</APPOINTMENT>

</AGENDA>

Entity

 An entity holds content: well-formed XML, other 
forms of text, or binary data

 Advantages:
◦ Helps to write documents
◦ Reduces errors
◦ Clarifies documents
◦ Helps to update documents

 Different types:
◦ Internal or external
◦ Parsed or unparsed
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Entity

 Internal:
◦ <!ENTITY  entityName 

"replacementValue">

◦ &entityName;

 External:
◦ <!ENTITY  entityName SYSTEM 

"file.xml">

◦ &entityName;

Entity

 Predefined entities:
<!ENTITY lt "&#38;#60;"> 

<!ENTITY gt "&#62;"> 

<!ENTITY amp "&#38;#38;"> 

<!ENTITY apos "&#39;">

<!ENTITY quot "&#34;">
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Entity

 Parameter entity:

◦ Associates a name with a DTD fragment

◦ Parameter entity references can only appear in 
the DTD, not in the document

<!ENTITY % name "replacementValue">

 How to use:
%name;

Example

<!ELEMENT img EMPTY>

<!ATTLIST img

%attrs;

src         %URI;          #REQUIRED

alt         %Text;         #REQUIRED

longdesc    %URI;          #IMPLIED

height      %Length;       #IMPLIED

width       %Length;       #IMPLIED

usemap      %URI;          #IMPLIED

ismap       (ismap)        #IMPLIED

>

<!ENTITY % URI "CDATA">

<!ENTITY % Text "CDATA">

<!ENTITY % Length "CDATA">
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Example

<!ENTITY % TextAlign "align (left|center|right|justify) 
#IMPLIED">

<!ATTLIST div
%attrs;
%TextAlign;
>

<!ATTLIST p
%attrs;
%TextAlign;
>

<!ATTLIST h1
%attrs;
%TextAlign;
>

Notation

 A notation describes one possible format for 
non-XML data

 Notations are declared in the DTD and then 
used as the values of NOTATION attributes

 It is not well supported, therefore, it is not used
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Notation

 Example:

◦ Defines the format of GIF files

<!NOTATION GIF SYSTEM "GIF">

<!NOTATION GIF PUBLIC "image/gif">

<!NOTATION GIF PUBLIC "-//IETF//NONSGML 

Media Type image/gif//EN">

Document Type Declaration

 A document type declaration is placed at 
the beginning of an XML document

◦ Document Type Declaration is not the same thing 
as Document Type Definition (DTD)

 It specifies which element is the root 
element of the document
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Document Type Declaration

 The DTD can be included in the XML 
document (internal DTD) or the XML 
document can link to it (external DTD)

 An external DTD can be shared by different 
documents

Document Type Declaration

 At the beginning:
◦ Internal DTD

<!DOCTYPE library [...]>

◦ External DTD
 By convention, extension .dtd

 PUBLIC: global, standard
<!DOCTYPE rootElement PUBLIC "DTDname">

<!DOCTYPE rootElement PUBLIC "DTDname" "DTDurl">

 SYSTEM: local, defined by the user (private)
<!DOCTYPE rootElement SYSTEM "DTDurl">

◦ A combination (internal + external)



24

Document Type Declaration

 Example:

<!DOCTYPE GREETING [

<!ELEMENT GREETING (#PCDATA)>

]>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" 

"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">

<!DOCTYPE library SYSTEM "library.dtd">

<!DOCTYPE DOCUMENT SYSTEM "greeting.dtd" [

<!ELEMENT DOCUMENT (GREETING, DATE)>

<!ELEMENT DATE (#PCDATA)>

]>

Processing order

<?xml version=”1.0” encoding=”ISO-8859-1” standalone=”yes” ?>

Internal
DTD

External
DTD
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Validation of a DTD

 Validome:

◦ http://www.validome.org/grammar/

◦ Validates a DTD or XML Schema

http://www.validome.org/grammar/
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Validation of a DTD

 EditiX:

◦ Validates DTD syntax
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Popular DTDs

Popular DTDs

 The real power of XML comes from 
common DTDs that are shared among 
many users

 DTDs can ensure that different people and 
programs can read each other’s documents
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Popular DTDs

 Book XML DTD
 Channel Definition Format (CDF)
 Chemical Markup Language (CML)
 Genealogical Data in XML (GedML)
 Mathematical Markup Language (MathML)
 Open Software Description (OSD)
 Resource Description Framework (RDF)
 Web Distributed Data Exchange (WDDX)
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Validation of a document
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Validation of a document

 Well-formedness  XML rules
◦ The XML declaration

◦ Single root element

◦ Every start-tag must have a corresponding end-
tag

◦ Elements may nest but may not overlap

◦ …

 Valid  DTD rules
◦ A document can be compared against a DTD in a 

process known as validation
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Validation of a document

 To validate a document against its DTD in 
Microsoft Internet Explorer we need to 
install Internet Explorer Tools for 
Validating XML and Viewing XSLT 
Output
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Validation of a document

 EditiX:

◦ Validates XML documents against DTDs
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