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At the end of this lesson, you will be able to:
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= understand the features of descriptive mark-up; PRIALEY ¢ dapeaey

= understand the structure of a well formed XML
document;

« understand the structure of a Document Type
Definition (DTD) and XML Schema;

= distinguish when an XML document is valid;

= know what the main stylesheets associated with XML
documents are.

’ Descriptive Mark-up ‘

-2} IS0 - International Organiza . =]
| Fle Edit ew Favorkes Tools
|address [ wwwso.org | &sa Descriptive mark-up consists of codes that
| describe the logical structure and
Tntematisngl L semantics of a dpcument, usually in a
Organization for way which can be interpreted by many
Standardization [ different software applications.
i
| || 150 Store H Catalogue online H Aj;I The two main open standards for descriptive
il | > =k mark-up are SGML (Standard Generalized
& [ [ mtemet 4 | Markup Language), published as a Standard
iJMd,ESS @) netp: . w.orot =l @ by the International Standards Organization

= (I1SO) in 1986, and XML (Extensible Markup
rv :I Language), which was published as a
W3 W Recommendation of the World Wide Web
et Consortium (W3C) in 1998.
Leading the Web to its Full -
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Descriptive Mark-up

The mark-up in an XML or SGML
document specifies the structure so that
the structure:

= is separated from the document
content,

= is logical, not presentation-oriented,
« can be processed (transformed)

easily,

= can be verified against a set of rules,
and

= is openly published, not owned by a
vendor.

Why use XML
<element A> SGML and XML are very similar: when it was
originally published, XML was described as a profile

of SGML.

<element B> )
S Both define the structure of a document as a set of

<element C> elements, nested one inside the other. In both
SGML and XML the mark-up consists of tags which
</element C> indicate where each element starts and ends.

</element B> However, XML is simpler and easier to use in

web-based applications.

</element A> Let’s look at some XML's advantages...
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Why use XML ‘

— ‘> With XML, different systems can communicate
XML gy with each other: XML is a cross-platform, software
- f 5 and hardware independent format for exchange of
- o _"J’ information between applications.

XML is also used as the source format from which to
generate other formats (Word, PDF, HTML, etc.),
since:

—‘ = it is an open, vendor neutral format,
XML = its mark-up captures the logical meaning of the
- content,

= it is well defined with public specifications, and
= it is easy to transform to other formats.

XML Documents

Another interesting advantage of XML is the fact that its mark-up is understandable by both
humans as computers.

This is an XML document as it is displayed in the Internet Explorer web browser:

[ =7uml version="1.0" encoding="UTF-8" 7>
- «<book ISBEN="1-2-3" Author="Fred" PubDate="01-04-2000">
\ <title=All About XML</title>

- «<chapter Mumber="1"» The browser lays out the
<title>What's in a Name?</title> document show_ing the
- «paragraph type="block"> nested tree of its
The elements.

<term abbrev="XML"=Extensible Mark-up Language</term:

should really have been called The small red dashes

you can see in front of
<abbrev=EML</abbrevs
e th? bOrOk’hChIa?r:e;?nd .
<cite id="el" display="Fred1" /> EZ S?ngd gnetoe s ca
for details.
collapse the tree at
</paragraph: that e)int
=/chapter> p -
=/hooks
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XML Documents

The mark-up at the head of the document, enclosed in the <? ... ?> tags, is called a processing
instruction. These are not part of the document content, but are specific instructions targeted
at applications which process the document.

[© > <tuml version="1.0" encoding="UTF-3" 7> In this case the
- «<book ISBEN="1-2-3" Author="Fred" PubDate="01-04-2000"> processing instruction
=title=All About XML /title= tells the XML processor
- «chapter Mumber="1"> that we are using
ztitle=What's in a Name?=/title> version 1.0 of the XML
- <paragraph type="block"> language standard and
The the UTF-8 character
<term abbrev="XML"=Extensible Mark-up Language</term: encoding.
should really have been called
<abbrev=EML=/abbrevs Actually_, th?s partic_ular
. See processing instruction,
<cite id="el" display="Fredl1" /> called the XML
for details. Declaration, is included
</paragraphs at the top of most XML
«/chapters documents.

=/hooks

XML Documents

The first element in our example document is the book element denoted by the start tag
<book> and end tag </book>. Since it contains all the other mark-up and content of our
document, it is the Base Document Element.

Every XML document must
have such a Base
Document Element (also
called the root).

=7uml version="1.0" encoding="UTF-8" 7>
<book ISBN="1-2-3" Author="Fred" PubDate="01-04-2000">
=title=All About XML /title=
- «<chapter Mumber="1">
ztitle=What's in a Name?</titles
- =zparagraph type="block"=
The
<term abbrev="XML"=Extensible Mark-up Language</term:
should really have been called

The Base Document Element
can have any name that you
want, except anything

beginning with ‘xml’ which is

<abbrev=EML</abbrewvs reserved for the use of the
. See xml standards themselves.
<cite id="cl1" display="Fred1" /=

for details. re / There are a few other rules

</paragraph> about the chargcters you can
«</chapter» use for names _|r_1 XML —
=/book:= chec_k the specification for
details.
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XML Documents

Some of the elements in our example contain attributes in their start tags, which are marked up
as name/value pairs (e.g., ISBN=attribute name, ‘1-2-3’=attribute value).

The <paragraph>
element is an example of
an element with mixed
content. It contains both
text and other elements
mixed together.

The <cite> element is an
example of an empty
element. It does not
have any content or/and

=7uml version="1.0" encoding="UTF-8" 7>
<hook ISBEN="1-2-3" sAuthor="Fred" PubDate="01-04-2000">
=title=All About XML /title=
- «chapter Mumber="1">
<title=What's in a Name?</title=
- «paragraph type="block">
The
<term abbrev="XML"=Extensible Mark-up Language</term:
should really have been called

.{;I;tljarev>EML</abbreu> end tag. Empty el_ement
<cite id="c1" display="Fred1" /= are marked up, with a
for details. forward_slash just bef(_)re
</ paragraphz> the closing > bracket in
«/chapters= the start tag.
=/hooks

Well Formed XML Documents

An XML document is said to be well formed if it follows the basic rules of XML syntax.

Some of the most important constraints are:

<element> . . i
Production rules including: start and end tags for elements must be

SRS properly nested, and attribute values must be quoted.

attribute value

<elementA...>
The name in an element's end-tag must match the element type in the

start-tag.
</elementA>

<elementA

attributeX=.. No attribute name may appear more than once in the same start-tag or

attributeX=..
empty-element tag.
attributeY=..> Pty 9

The ‘well-formedness constraints’ are specified in the W3C XML recommendation of 1998.
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’ Well Formed XML Documents ‘

=hiook=
=title=All About XML </ftitle=
=chapter=
<title=WWhat's in a Name?
<paragraph=
The <term=Extensible Mark-up Language=/term= should
really have been called <abbrev=EML<fabbrey=.

</paragraph=
- A

</hook=

Q

This filz is not well-formect:
title closing element name expected.

[:57 Recheck
1 [ 3-01 simple book.xml

¥ML Spy v4.2 U Registered ko John Chelsom {C5W Group) (cil|Ln 10, Cal 4 y

Software which checks
whether an XML document is
well formed is called a non-
validating parser.

On the left, you can see a
typical software application
(an XML Editor) which has a
non-validating parser. In this
example, our document is not
well formed since the second
title element should be closed
before the chapter element.

Scelta multipla

Well Formed XML Documents

Now, can you indicate which of these fragments is part of a well-formed document?

<book ISBN= “1-2-3” Author="Fred (@)
Pratt” Pubdate= “02-01-2001">

<title>XML</title>

<book ISBN= “1-2-3” Author="Fred
Pratt” Pubdate= “02-01-2001">
<title>XML</title>

<chapter> <title>My XML</title> <chapter> <title>My XML</title>

<paragraph type= “block”>This is my
XML document</chapter>

<paragraph type= “block”>This is my
XML document</paragraph>

</paragraph> </chapter>

</book> </book>

Click on the answer of your choice

O

<book ISBN= “1-2-3" Author="Fred
Pratt” Author="James Ricci”
Pubdate= “02-01-2001">
<title>XML</title>

<chapter> <title>My XML</title>
<paragraph type= “block”>This is
my XML document</paragraph>
</chapter>

</book>
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DTD and XML Schema

XML provides an application independent way of

Rules sharing data. So, it is important to create
{DTD or XML standardized documents, that can be easily
Schema) understood by other applications.
defines the structure Besides following the basic rules of XML syntax, we

can also use a set of rules which specify the logical
structure that is allowable for a particular type of
document (e.g. a book).

With these rules, each of your XML files can carry a

l:l description of its own format with it.

Standard for specifying these rules in an XML
document are:

« Document Type Definition (DTD)
= W3C XML Schema

XML or SGML

Let’s look at each of them...
DOCUMENTS

DTD and XML Schema

The DTD is included in the original XML recommendation published by the W3C in 1998.

It contains declarations for the elements and attributes that can be used to mark up the
particular type of document, in our example a book.

To associate a DTD with an XML document instance we include a DOCTYPE declaration at the
head of our document, as shown in our example.

[ =7xmlversion="1.0" encoding="UTF-8"?=
<|DOCTYPE book SYSTEM "book dtd"=
=hook ISEMN="1-2-3" Author="Fred" PubDate="01-04-2000"=
=title=All About XML =/title=
=chapter Mumber="1"=
=fitle=¥hat's in a Name?=/litle=>
<paragraph type="block"=
The <term abbray=">*ML"=Extensible Mark-up Language=/term= should really
have been called <abbrev=EML</abbrev=. See <cite id="c1" display="Fred1"/=
for details
<fparagraph=
=fchapter=
=/books=

The SYSTEM keyword is followed by a URI which specifies the network location (a file) where the
DTD can be found.
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DTD and XML Schema

Here, you can see the DTD in its plain text form opened in a text editor.
It defines what tags appear in the XML document, what attributes the tags may have and what a
relationship the tags have with each other.

Element declarations are

<*ELEMENT book (title,chapter+) > enclosed in the delimiters <! ...>
I TATTLIST book ISBH CDATA HIMPLIED and start with the ELEMENT
RGO AT J| | Keyword. folowea by he name
<TELEMENT title (RPFCDATA) > of the element being declared
<YELEMENT chapter (title,paragraph+) > and its content model in
<*ATTLIST chapter Humber CDATA #IMPLIED > brackets ().
E:EIT_E[IE:I paragrap: '(:“PCD";TtErmlaEDrE:‘:Liitﬁl* ; Attribute declarations are
<§ELEMEHT Eg:gggagw ype (block|quote) oc 5 enclosed in <! ...> and start with
CPATTLIST cite the ATTLIST keyword, followed
id CDATA HREQUIRED by the name of the element for
display CDATA #IMPLIED > which attributes are being
<YELEMENT term (H#PCDATA) > defined and sets of triples that
<*ATTLIST term abbrev CDATA HIWPLIED ¥ specify an attribute name, its
<*ELEHMEHT abbrev (HPFCDATA) > data type and a possible

default value.

DTD and XML Schema

The W3C XML Schema fulfills the same function as DTDs did in the original specification, but
extends the capabilities of DTDs, particularly in the areas of data typing and specification of
constraints on the values of attributes and element content.

Our XML document shows how a schema can be associated with an XML document by including
two additional attributes in the start tag of the base document element:

=l wersion="1.0" encoding="LITE-8"7?=>
=book  xminsxsi="http A w3 orgf200 1ML Schema-instance”
xsinoMamespaceSchemal ocation="book xsd" Author="JJLC"=>
=title=All About XML=/itle=
=chapter Mumber="1"=
=title=¥What's in a Mame?=/itle=
=paragraph type="block"=
The <term abbrevw="XML"=Extensible Mark-up Language=fterm= should really
have been called <abbrev=EML<fabbrev=_ See <cite id="c1" display="Fred1"/>
for details.
<fparagraph=
=fchapter=
=fhook=
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DTD and XML Schema

Here’s a fragment (about a quarter) of the XML schema that defines the structure of our simple
<book> document. As you can see, it is very different from an XML DTD!

=7xml wersion="1 0" encoding="UTF-3"?=

<=-WW3C Schema generated by XML Spy wd 2 U (Htbpfhaeaesy mlspey com)--= The XML schema is
=xzschema xmins xs="htp: Mo o3 org/2001 MMLSchema” elementFormbefaut="gualified"= R If XML
=xz element name="ahbbrey" type="abbrevString''r= itself an .
=xs element name="hook"= document, and it
=xEcomplexTypes contains a lot of
=HESECUENCES mark-up.
=xz element ref="ttle"r=
=xz element name="chapter" type="chapter Type" maxOccurs="unbounded" = .
<ivs segUENCE: In fact, it can be
= attribute name="ISBN" type="xs string"f> created by tools such
=xziattribute name="Authar" type="xs:string" use="reguired" /= as XML Spy.

=xziattribute name="PubDate" tvpe="xs: string"r=
afxsicomplexTypes
=fzelement=
=xzicomplexType name="chapterType"=
=HE SEGUENCES
=waielement ref="title"/=
=xzielement name="paragraph” type="paragraphType" maxCoccurs="unbounded" =
=l seguUences
=xsattribute name="Mumber" type="xs:string"/=
=fscomplexTypes
- complerTune name="ctaTwna'

Valid XML Documents

When an XML document is processed, it is compared with the DTD to be sure it is structured
correctly and all tags are used in the proper manner.

This comparison process is called validation and it is performed by a tool called a validating
parser.

In the following example, the validating parser has detected that the document is not conform to
the specified DTD (since in a book document the chapter element must be followed by the title
element).

fin 3-05 book with doctype.xml = [_ (O[]

=?umlwersion="1.0" encoding="UTF-&"?>

=IDOCTYFE book SYSTEM "book dtd"=

<hook ISBMN="1-2-3" Author="Fred" PubDate="01-04-2000"=
=title=All About XML =/title=

=<chapter Number="1">
EREERERY -~ biock -

The =term abhrev="xML"=Extensible Mark-up Language=/term= should really have been called

=abbrev=EML=/abbrev=. See =cite id="c1" display="Fred1"/= for details. </paragraph=
=fchapter=

=/book=

This file is not valid:
e Mandatory elemert title' expected in place of paragraph’ Ey Revalidate
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Valid XML Documents

To summarize, the DTD and XML schema are...

[] rules to produce valid XML documents.
[J rules to produce well-formed XML documents.
[] verified by a non-validating parser.

[ verified by a validating parser.

Please select the options of your choice (2 or more) and
press Check Answer

‘ As you already know, descriptive mark-up
describes the logical structure: it says nothing
about how a document should be

’ Cascading Style Sheets

F Cascading Style Sheets, levi =10] x| displayed in a web browser or on the printed
J File Edit ‘ew Favortes Tools + 77| page.
| #Back - = - @ [7] 4| @Search > The information required to do that can be
| Address [&] ffvmmna.org TRIREC-CS51 7| G0 stored in a separate stylesheet which
= contains the rendering instructions.
® REC.CSS1. One of the simplest ways to render an XML
Mc 19990111 document directly in a web browser is to

create a Cascading Style Sheet (CSS).

. Originally developed for use with HTML, CSS
Cascading Style can be used directly with XML as well.

Sheets, level 1

W3C = Some other XML applications such as editing packages
Recommendation 17 may also support CSS.
Dec 1996, revised 11 The first version of Cascading Style Sheets, CSS 1.0, was
Jan 1999 published as a Recommendation by the W3C in 1996 (see
- www.w3.0rg/TR/REC-CSS1). A subsequent version,
| | v CSS 2, was released in 1998, but it is not universally
|j— ,— supported by softh_ire vendots. Although it contz_ilns some
€ ’_’_’_ W 1o 2l useful features not in CSS 1, it should be used with
caution.
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Cascading Style Sheets

=rrml-styleshest href="ztyle.css" type="text/css" 7=
=hook [SBM="1-2-3" Author="Fred" PubDate="01-04-2000"=
atitle=A11 About KL= title:=
=chapter Mumber="1"=
=title=ywhat's in 5 Mame?=fitle=
=paragraph type="hblock"=
The =term ahbbres="HML"=Extensible Mark-up Language=terms= should
really have been called sabbrev=EML=fabbrevs <fharagraph=
=ichapter=
=haak=

book {color:black ; font-family:Arial;}

book title {font-size:28pt ; font-weight:bold ; color:blue}
chapter {display:block}

chapter title {font-size:14pt ; font-weight:bold ; color:red}
paragraph {display:block}

paragraph {font-size:12pt ; font-weight:normal}

term, abbrey {font-style:italic}

A Cascading Style
Sheet contains
formatting
instructions for the
elements in the
document.

It can be associated
with an XML
document by
including the xml-
stylesheet processing
instruction in the
document.

Here you have an
example of an XML
document, its
associated style sheet
and the result when
the document is
loaded in the IE5 web
browser.

Cascading Style Sheets

-\projectzs\9869 - FAD distance learning\sourceh

J File Edit “iew Favortes Tools Help

RESULT mmm)

=
All About XML
What's in a Name?
The Extensible Mark-up Language should really have been
called EAMIL.
-]
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XSLT

="7uml-styleshest href="style xsl" type="texti="?=

=hook 1ZBM="1-2-3" Author="Fred" PubDate="01-04-2000"=

=title=All Ahout XM= Aitle=

=chapter Mumber="1"»
=title=\"hat's in a Mame=ditle=
=paragraph type="hlock"=

The <term abbrey="xML"=Extensible Mark-up Language=term= should really have been

called =abbrev=EML=rabbreve= =/paragraph
=/chapter=
=ihook=

The Extensible Stylesheet Language
for Transformations (XSLT) is a
Stylesheet language for XML.

An XSLT stylesheet is itself an XML
document, containing templates that
match against elements or attributes in
the source document. Each template
contains a set of rules which specify the
output to be generated when the
template is matched.

The figure shows a simple XML document
and part of its associated XSLT
stylesheet.

=xzlstyleshest version="1.0"
wminz: = sl="hitp: Mheeaey w3 org 999MSLITransform "=

=wzltemplate match="hook"=
=HThiL=
=BiobY=
=xzlapplytemplatesi=
=Bo0Y=
=HThL=

=fxsltemplate=

=wzltemplate match="hooktitls"=
=H1=
=xzlapplytemplatesi=
=H1=

=fsltemplates

=xzltemplate match="chaptertitle"=
=H2=
=xzlapply-templatesi=
=HZ=

=fxsltemplate=

=tz styleshest=

XSLT

C:\projects\9869 - FAD distance learning\source\Lesson 2.2 - Spe... M=l [E3

RESULT mmm)

J File  Edit “iew Favoites Tools Help
=l
All About XML
What's in a Name?
The Extensible Mark-up Language (XML} should really have been
called EML.
[ ]
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XSLT .
An XSLT processor takes as its

input an XML source document
and its associated stylesheet and
generates the output as specified

L in the stylesheet.
XSLT
Style Sheet The most common
iATatiiar transformation is from arbitrar;
XML . Y
XML Document Vacabulary XML mark-up into HTML for
display in a web browser, but in
2. fact, any output format can be
il o Transformation AR L generated.
it Engine

b siriet Ao Most web browsers now have

Shobciine PDF XSLT processors built-in, and so
can display an XML document
rendered directly with its

stylesheet.

The Extensible Stylesheet Language for Transformations (XSLT) was published as a Recommendation of the W3C
in 1999.

Implementations of XSLT processors have been written in many languages (Java, C++, Perl, etc) and are freely

available as open source software. Two of the most widely used are called Saxon ( )

and Xalan ( ).

= XML, born as a profile of SGML, is an open standard for descriptive
mark-up, used as exchange format between applications.

e An XML document is well formed if it follows the basic rules of XML
syntax.

= Document Type Definition (DTD) and XML Schema are sets of 4
rules which specify the logical structure that is allowable for a 4
particular type of document.

«An XML document is valid if it complies with the rules set out in a DTD
or XML Schema with which it is associated.

= A Cascading Style Sheet (CSS) is a separate stylesheet which
contains simple rendering instructions for a XML document.

« Extensible Stylesheet Language for Transformations (XSLT) is
used to create stylesheets which define transformations from XML to
other XML or non-XML formats.
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Exercises
The following four exercises will help you test your understanding of the concepts covered in the
lesson and will provide you with feedback.
Good luck!
e
Exercise 1

What differentiates XML from SGML ?

O It describes a logical structure of a document.
O Itis openly published.

O Itis easy to use in web-based applications.

Click on the answer of your choice
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Exercise 2

What is the required condition to obtain a well-formed XML document?

O That it follows the basic rules of XML syntax.
O That it follows the rules of DTD or XML schema.

Click on the answer of your choice

Exercise 3

What differentiates XML schema from DTD?

O It specifies the structure of a a particular type of an XML document
It is a file external to an XML document.

It is itself an XML document.
O

Click on the answer of your choice
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Exercise 4

Can you indicate the features corresponding to each kind of stylesheet?

Cascading Style Sheet It was originally developed for use
(CSS). with HTML

It was originally developed for use
with XML

Extensible Stylesheet
Language for
Transformations (XSLT)

’ It is itself an XML document ‘

’ It is not itself an XML document ‘

If you want to know more...

«Information Processing -Text and Office Systems - Standard Generalized
Markup Language (SGML)", 1SO 8879:1986. (www.iso.ch/cate/d16387.html)
«World Wide Web Consortium (www.w3.org). Open information standards for the
Web, including the XML, XML Schema, CSS and XSLT specifications.

«XML.com — an online magazine and portal to XML information (www.xml.com)
=OASIS — the Organization for the Advancement of Structured Information
Standards (www.oasis-open.org)

www.xmlhack.com - an online magazine, similar to xml.com but tending to be
more controversial in its views

=ebXML - an open XML-based infrastructure enabling the interchange of
electronic business information globally (www.ebxml.org)

=Apache Software Foundation XML project — open source software tools for XML
(xml.apache.org)

«The XML Companion (3rd Edition) by Neil Bradley. Addison Wesley Professional.
ISBN: 0201770598

«XSLT Quickly by Bob Ducharme. Manning Publications Company; (July 2001)
ISBN: 1930110111

=Saxon and Xalan, two of the most widely used implementations of XSLT, freely
available as open source software (http://saxon.sourceforge.net/ and
http://xml.apache.org/#xalan)
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