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Learning Objectives

« Understand what a DTD is, and how its part in an
XML document.

* Know the format and syntax of DTDs as specified
by W3C’s XML 1.0 Recommendations.
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Learning Objectives

* |n the scheme of what we are doing in this unit:

 We are studying how to use XML as an important set of
Internet technologies to use as solutions in different areas (for
example, the problem defined in Assignment 2).

* The ability to create new mark-up languages is a key factor in
XML technologies.

 The DTD is technically the mechanism used to define the

syntax of an XML document, and therefore it is the mechanism
used to specify a new mark-up language.
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Lecture Outline

e Whatis a DTD, and a valid XML document?
e The syntax of DTDs.

« DTDs and Validating Parsers.
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The Document Type Definition (DTD)

e |[n the last lecture, we discussed how W3C’s XML
1.0 Recommendations specify the syntax of a
well-formed XML document.

e Part of the syntax allows a Document Type
Definition to be included in the Prolog.
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Declaration

EX am p I e 4 <?xm version=1.0"?>

<IDOCTYPE poetry [

1>
<poetry>
<anthology>
<poem>

N/

<stanza>

Root Element

sub-elements) </stanza>

<stanza>

</stanza>
</poem>
</anthology>

& </poetry>

<?xml-stylesheet type="text/css” href="mycss.css"?>

<IELEMENT poetry (anthology+)>

PfOlOg < <IELEMENT anthology (poem*)>
<IELEMENT poem (title?, author?, stanza+)>

<!IELEMENT title (#PCDATA) >

<!IELEMENT author (#PCDATA) > \

<IELEMENT stanza (line+) >

<!IELEMENT line (#PCDATA) >

<title>The SICK ROSE«</title>
<author>William Blake</author>

<line>0 Rose thou art sick.</line>
<line>The invisible worm,</line>

(and nested <line>That flies in the night</line>

<line>In the howling storm,</line>

<line>Has found out thy bed</line>
<line>Of crimson joy:</line>
<line>And his dark secret love</line>
<line>Does thy life destroy.</line>

pr—

Processing
Instructions
(misc parts)

. DTD (see
next lecture)
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A Valid XML Document

« The DTD defines a schema for the tags in the

doducment.

 What tags are allowed.

* Which tag contains which tag.
 Where are the basic text data.
¢ etc.

e The XML 1.0 Recommendations defines a valid

document to be one which
« hasa DTD, and
» the document syntax conforms to the rules of its own DTD.
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Creating New Mark-up Languages

e Since DTDs defines the tags and how they relate
to each other, they basically define a new mark-
up languages.

e |tis up to groups, organizations, consortiums,
partners, etc, to

» decide on the mark-ups that are most appropriate for their area
of application,

» put down the structure of the tags in DTD,

* and then all their shared documents can make use of the same
DTD.
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Declaration for a DTD

« DTDs can be put into the XML documents
themselves (see example again).

e This DTD section of an XML document is called
the Document Type Declaration.

* The declaration is in the form of a <! DOCTYPE> tag.

 Internal DTDs are declared using the format
<I DOCTYPE rootnane [ DID | >
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Defining Elements

* To declare the syntax for elements, we use the
tag of the form

<! ELEMENT nane content nodel >

* where
nane is the name of the element/tag

cont ent _nodel is the one of
» EMPTY (meaning an empty element)
» ANY (meaning the parser should not check the content)

» mixed (meaning #PCDATA or elements), or
» child elements
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Defining Elements

¢ Some examples:
<! ELEMENT header (title,

aut hor) >

<I ELEMENT staff (nane, duty) >
<I ELEMENT docunent EMPTY >

<| ELEMENT undefi ned ANY

>

<I ELEMENT i nfo (#PCDATA) >

<! ELEMENT info ((field,
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#PCDATA

 To define a section that contains the raw text
data, we use the keyword #PCDATA (for parsed

character data).

* Note that #PCDATA is still parsed, so cannot
contain characters like “<".
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Defining Children

e To define that one element contains another

element, we use the name of the element in the
content_model.

e Eg.

<! ELEMENT poem (title?, author?, stanzat)>

< ELEMENT title (#PCDATA) >
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Having Multiple Children

e To define that one element contains more than
one child, we use special symbols:

X+ for one or more occurences of x
X* for zero or more occurences of x
X? for zero or one occurrence of x

X,y for x followed by y (ie. a sequence)
x|y  forxory, but not both.
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Having Multiple Children

e Some examples:

< ELEMENT header (title?, author?, i1nfo*)>
<IELEMENT staff (nane, duty+) >
<IELEMENT info ((field?, value)| #PCDATA) >
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Subsequences with parentheses

e You can include subsequences of child elements
by using parentheses in the child sequence.
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DTD Comments

« Comments can be put anywhere in the DTD
section, using the same comment syntax as
defined by a well-formed XML document.

e EgQ.
<I DOCTYPE poetry |

<I-- This the title of the poem-->
<IELEMENT title (#PCDATA) >

| >
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External DTDs

e DTDs which are not defined in the XML document
itself can be referred by using a different
declaration.

e EQ.
<IDOCTYPE poetry SYSTEM “poetry.dtd”>

<IDOCTYPE poetry PUBLIC
“-//poets anonymous//Custom Poetry v1.0//EN”

“http://www.poets.com.au/poetry.dtd”>
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Multiple DTDs

* You can define an XML using elements from
multiple DTDs.

* This is done using the concept of Namespaces,
which we will cover In future lectures.
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Validating Parsers

o All XML parsers (including programming
language APIs you use In a program) require that
the documents be well-formed, but some do not
check for validity.

o Parsers (include APIs) which validates the
documents they parse against the document’s
DTD are called validating parsers.
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Validating Parsers

o Section EIGHT of your unit reader lists a few
web-based public validating parsers which can
check your XML documents.

 We will be using different ones in week 6’s tutorial
when you start to write XML documents.
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