
XML (Extensible Markup Language) 

 Basics of XML: 

What is XML? 
 

 XML stands for Extensible Markup Language 
 XML was designed to carry data, not to display data 
 XML tags are not predefined. You must define your own tags 
 XML is designed to be self-descriptive 
 XML is a W3C Recommendation 

 

The Difference between XML and HTML 
 

XML is not a replacement for HTML. 
 

XML and HTML were designed with different goals: 
 

 XML was designed to transport and store data, with focus on what data is 
 HTML was designed to display data, with focus on how data looks 

HTML is about displaying information, while XML is about carrying information. 

XML was created to structure, store, and transport information. 

The following example is a note to Tove, from Jani, stored as XML: 
 

<note> 
<to>Tove</to> 
<from>Jani</from> 
<heading>Reminder</heading> 
<body>callme</body> 
</note> 

 

The note above is quite self descriptive. It has sender and receiver information, it also has a 
heading and a message body. 

 

But still, this XML document does not DO anything. It is just information wrapped in tags. 
Someone must write a piece of software to send, receive or display it. 

 

The tags in the example above (like <to> and <from>) are not defined in any XML standard. 
These tags are "invented" by the author of the XML document. 

 

That is because the XML language has no predefined tags. 
 

The tags used in HTML are predefined. HTML documents can only use tags defined in the HTML 
standard (like <p>, <h1>, etc.). 



XML allows the author to define his/her own tags and his/her own document structure. 
 

It is important to understand that XML is not a replacement for HTML. In most web 
applications, XML is used to transport data, while HTML is used to format and display the data. 

 

Best description of XML is this: 
 

XML is a software- and hardware-independent tool for carrying information. 
 

XML is now as important for the Web as HTML was to the foundation of the Web. 

XML is the most common tool for data transmissions between all sorts of applications. 

XML is used in many aspects of web development, often to simplify data storage and sharing. 
 

XML Separates Data from HTML 
 

If you need to display dynamic data in your HTML document, it will take a lot of work to edit the 
HTML each time the data changes. 

 

With XML, data can be stored in separate XML files. This way you can concentrate on using 
HTML/CSS for display and layout, and be sure that changes in the underlying data will not 
require any changes to the HTML. 

 

With a few lines of JavaScript code, you can read an external XML file and update the data 
content of your web page. 

 

XML Simplifies Data Sharing 
 

In the real world, computer systems and databases contain data in incompatible formats. 
 

XML data is stored in plain text format. This provides a software- and hardware-independent 
way of storing data. 

 

This makes it much easier to create data that can be shared by different applications. 
 

XML Simplifies Data Transport 
 

One of the most time-consuming challenges for developers is to exchange data between 
incompatible systems over the Internet. 

 

Exchanging data as XML greatly reduces this complexity, since the data can be read by different 
incompatible applications. 

 

XML Simplifies Platform Changes 
 

Upgrading to new systems (hardware or software platforms), is always time consuming. Large 
amounts of data must be converted and incompatible data is often lost. 



XML data is stored in text format. This makes it easier to expand or upgrade to new operating 
systems, new applications, or new browsers, without losing data. 

 

XML Makes Your Data More Available 
 

Different applications can access your data, not only in HTML pages, but also from XML data 
sources. 

 

With XML, your data can be available to all kinds of "reading machines" (Handheld computers, 
voice machines, news feeds, etc), and make it more available for blind people, or people with 
other disabilities. 

 

XML documents form a tree structure that starts at "the root" and branches to "the leaves". 
 

An Example XML Document 
 

XML documents use a self-describing and simple syntax: 
 

<?xml version="1.0"?> 
<note> 
<to>Tove</to> 
<from>Jani</from> 
<heading>Reminder</heading> 
<body>Don't forget me this weekend!</body> 

</note> 
 

The first line is the XML declaration. It defines the XML version (1.0) 
 

The next line describes the root element of the document (like saying: "this document is a 
note"): 

 

<note> 
 

The next 4 lines describe 4 child elements of the root (to, from, heading, and body): 
 

<to>Tove</to> 
<from>Jani</from> 
<heading>Reminder</heading> 
<body>Don't forget me this weekend!</body> 

 

And finally the last line defines the end of the root element: 
 

</note> 
 

You can assume, from this example, that the XML document contains a note to Tove from Jani. 

Don't you agree that XML is pretty self-descriptive? 



XML Documents Form a Tree Structure 
 

XML documents must contain a root element. This element is "the parent" of all other 
elements. 

 

The elements in an XML document form a document tree. The tree starts at the root and 
branches to the lowest level of the tree. 

 

All elements can have sub elements (child elements): 
 

<root> 
<child> 
<subchild>.....</subchild> 

</child> 
</root> 

 

The terms parent, child, and sibling are used to describe the relationships between elements. 
Parent elements have children. Children on the same level are called siblings (brothers or 
sisters). 

 

All elements can have text content and attributes (just like in HTML). 
 

Example: 
 

 

The image above represents one book in the XML below: 
 

<bookstore> 
<book category="COOKING"> 
<title lang="en">Everyday Italian</title> 
<author>Giada De Laurentiis</author> 
<year>2005</year> 
<price>30.00</price> 



</book> 
<book category="CHILDREN"> 
<title lang="en">Harry Potter</title> 
<author>J K. Rowling</author> 
<year>2005</year> 
<price>29.99</price> 

</book> 
<book category="WEB"> 
<title lang="en">Learning XML</title> 
<author>Erik T. Ray</author> 
<year>2003</year> 
<price>39.95</price> 

</book> 
</bookstore> 

 

The root element in the example is <bookstore>. All <book> elements in the document are 
contained within <bookstore>. 

 

The <book> element has 4 children: <title>,< author>, <year>, <price>. 
 

Syntax Rules: 
 

The syntax rules of XML are very simple and logical. The rules are easy to learn, and easy to use. 
 

All XML Elements Must Have a Closing Tag 
 

In HTML, some elements do not have to have a closing tag: 
 

<p>This is a paragraph. 
<br> 

 

In XML, it is illegal to omit the closing tag. All elements must have a closing tag: 
 

<p>This is a paragraph.</p> 
<br /> 

 

XML Tags are Case Sensitive 
 

XML tags are case sensitive. The tag <Letter> is different from the tag <letter>. 

Opening and closing tags must be written with the same case: 

<Message>This is incorrect</message> 
<message>This is correct</message> 

 

"Opening and closing tags" are often referred to as "Start and end tags". 



XML Elements Must be Properly Nested 
 

In HTML, you might see improperly nested elements: 
 

<b><i>This text is bold and italic</b></i> 
 

In XML, all elements must be properly nested within each other: 
 

<b><i>This text is bold and italic</i></b> 
 

In the example above, "Properly nested" simply means that since the <i> element is opened 
inside the <b> element, it must be closed inside the <b> element. 

 

XML Documents Must Have a Root Element 
 

XML documents must contain one element that is the parent of all other elements. This 
element is called the root element. 

 

<root> 
<child> 
<subchild>.....</subchild> 

</child> 
</root> 

 
 

XML Attribute Values must be quoted 
 

XML elements can have attributes in name/value pairs just like in HTML. 

In XML, the attribute values must always be quoted. 

Study the two XML documents below. The first one is incorrect, the second is correct: 
 

<note date=12/11/2007> 
<to>Tove</to> 
<from>Jani</from> 

</note> 
<note date="12/11/2007"> 
<to>Tove</to> 
<from>Jani</from> 

</note> 
 

The error in the first document is that the date attribute in the note element is not quoted. 
 

Entity References 
 

Some characters have a special meaning in XML. 



If you place a character like "<" inside an XML element, it will generate an error because the 
parser interprets it as the start of a new element. 

 

This will generate an XML error: 
 

<message>if salary < 1000 then</message> 
 

To avoid this error, replace the "<" character with an entity reference: 
 

<message>if salary &lt; 1000 then</message> 

There are 5 predefined entity references in XML: 

 

&lt; < less than 

&gt; > greater than 

&amp; & ampersand 

&apos; ' Apostrophe 

&quot; " quotation mark 

 
Note: Only the characters "<" and "&" are strictly illegal in XML. The greater than character is 
legal, but it is a good habit to replace it. 

 

Comments in XML 
 

The syntax for writing comments in XML is similar to that of HTML. 
 

<!-- This is a comment --> 
 

White-space is preserved in XML 
 

HTML truncates multiple white-space characters to one single white-space: 
 
 

HTML: Hello Tove 

Output: Hello Tove 

 

With XML, the white-space in a document is not truncated. 
 

 Document Type Definition (DTD): 
 

A Document Type Definition (DTD) defines the legal building blocks of an XML document. It 
defines the document structure with a list of legal elements and attributes. 

 

A DTD can be declared inline inside an XML document, or as an external reference. 
 

Internal DTD Declaration 



If the DTD is declared inside the XML file, it should be wrapped in a DOCTYPE definition with the 
following syntax: 

 

<!DOCTYPE root-element [element-declarations]> 

Example XML document with an internal DTD: 

<?xml version="1.0"?> 
<!DOCTYPE note [ 
<!ELEMENT note (to,from,heading,body)> 
<!ELEMENT to (#PCDATA)> 
<!ELEMENT from (#PCDATA)> 
<!ELEMENT heading (#PCDATA)> 
<!ELEMENT body (#PCDATA)> 
]> 
<note> 
<to>Tove</to> 
<from>Jani</from> 
<heading>Reminder</heading> 
<body>Don't forget me this weekend</body> 
</note> 

 

The DTD above is interpreted like this: 
 

 !DOCTYPE note defines that the root element of this document is note 
 !ELEMENT note defines that the note element contains four elements: 

"to,from,heading,body" 
 !ELEMENT to defines the to element to be of type "#PCDATA" 
 !ELEMENT from defines the from element to be of type "#PCDATA" 
 !ELEMENT heading defines the heading element to be of type "#PCDATA" 
 !ELEMENT body defines the body element to be of type "#PCDATA" 

 

External DTD Declaration 
 

If the DTD is declared in an external file, it should be wrapped in a DOCTYPE definition with the 
following syntax: 

 

<!DOCTYPE root-element SYSTEM "filename"> 
 

This is the same XML document as above, but with an external DTD (open IT , and select view 
source): 

 

<?xml version="1.0"?> 
<!DOCTYPE note SYSTEM "note.dtd"> 
<note> 
<to>Tove</to> 
<from>Jani</from> 
<heading>Reminder</heading> 



<body>Don't forget me this weekend!</body> 
</note> 

 

And this is the file "note.dtd" which contains the DTD: 
 

<! ELEMENT note (to, from, heading, body)> 
<! ELEMENT to (#PCDATA)> 
<! ELEMENT from (#PCDATA)> 
<! ELEMENT heading (#PCDATA)> 
<! ELEMENT body (#PCDATA)> 

 
 

 

Why Use a DTD? 
 

With a DTD, each of your XML files can carry a description of its own format. 
 

With a DTD, independent groups of people can agree to use a standard DTD for interchanging 
data. 

 

Your application can use a standard DTD to verify that the data you receive from the outside 
world is valid. 

 

You can also use a DTD to verify your own data. 
 

The main building blocks of both XML and HTML documents are elements. 
 

The Building Blocks of XML Documents 
 

Seen from a DTD point of view, all XML documents (and HTML documents) are made up by the 
following building blocks: 

 

 Elements 
 Attributes 
 Entities 
 PCDATA 
 CDATA 

 

Elements 
 

Elements are the main building blocks of both XML and HTML documents. 
 

Examples of HTML elements are "body" and "table". Examples of XML elements could be "note" 
and "message". Elements can contain text, other elements, or be empty. Examples of empty 
HTML elements are "hr", "br" and "img". 

 

Examples: 



<body>some text</body> 
 

<message>some text</message> 
 

Attributes 
 

Attributes provide extra information about elements. 
 

Attributes are always placed inside the opening tag of an element. Attributes always come in 
name/value pairs. The following "img" element has additional information about a source file: 

 

<img src="computer.gif" /> 
 

The name of the element is "img". The name of the attribute is "src". The value of the attribute 
is "computer.gif". Since the element itself is empty it is closed by a " /". 

 

Entities 
 

Some characters have a special meaning in XML, like the less than sign (<) that defines the start 
of an XML tag. 

 

Most of you know the HTML entity: "&nbsp;". This "no-breaking-space" entity is used in HTML 
to insert an extra space in a document. Entities are expanded when a document is parsed by an 
XML parser. 

 

The following entities are predefined in XML: 
 
 

Entity References Character 

&lt; < 

&gt; > 

&amp; & 

&quot; " 

&apos; ' 
 

 

PCDATA 
 

PCDATA means parsed character data. 
 

Think of character data as the text found between the start tag and the end tag of an XML 
element. 

 

PCDATA is text that WILL be parsed by a parser. The text will be examined by the parser for 
entities and markup. 

 

Tags inside the text will be treated as markup and entities will be expanded. 



However, parsed character data should not contain any &, <, or > characters; these need to be 
represented by the &amp; &lt; and &gt; entities, respectively. 

 

CDATA 
 

CDATA means character data. 
 

CDATA is text that will NOT be parsed by a parser. Tags inside the text will NOT be treated as 
markup and entities will not be expanded. 

 
 
 
 

 
 XML Schema: 

 

XML Schema is an XML-based alternative to DTD. 
 

An XML schema describes the structure of an XML document. 
 

The XML Schema language is also referred to as XML Schema Definition (XSD). 
 

What is an XML Schema? 
 

The purpose of an XML Schema is to define the legal building blocks of an XML document, just 
like a DTD. 

 

An XML Schema: 
 

 defines elements that can appear in a document 
 defines attributes that can appear in a document 
 defines which elements are child elements 
 defines the order of child elements 
 defines the number of child elements 
 defines whether an element is empty or can include text 
 defines data types for elements and attributes 
 defines default and fixed values for elements and attributes 

 

XML Schemas are the Successors of DTDs 
 

We think that very soon XML Schemas will be used in most Web applications as a replacement 
for DTDs. Here are some reasons: 

 

 XML Schemas are extensible to future additions 
 XML Schemas are richer and more powerful than DTDs 
 XML Schemas are written in XML 
 XML Schemas support data types 



 XML Schemas support namespaces 
 

XML Schemas are much more powerful than DTDs. 
 

XML Schemas Support Data Types: 
 

One of the greatest strength of XML Schemas is the support for data types. 

With support for data types: 

 It is easier to describe allowable document content 
 It is easier to validate the correctness of data 
 It is easier to work with data from a database 
 It is easier to define data facets (restrictions on data) 
 It is easier to define data patterns (data formats) 
 It is easier to convert data between different data types 

 
 

XML Schemas use XML Syntax: 
 

Another great strength about XML Schemas is that they are written in XML. 

Some benefits of that XML Schemas are written in XML: 

 You don't have to learn a new language 
 You can use your XML editor to edit your Schema files 
 You can use your XML parser to parse your Schema files 
 You can manipulate your Schema with the XML DOM 
 You can transform your Schema with XSLT 

 

XML Schemas Secure Data Communication: 
 

When sending data from a sender to a receiver, it is essential that both parts have the same 
"expectations" about the content. 

 

With XML Schemas, the sender can describe the data in a way that the receiver will understand. 
 

A date like: "03-11-2004" will, in some countries, be interpreted as 3.November and in other 
countries as 11.March. 

 

However, an XML element with a data type likes this: 
 

<date type="date">2004-03-11</date> ensures a mutual understanding of the content, 
because the XML data type "date" requires the format "YYYY-MM-DD". 

 

XML Schemas are Extensible: 



XML Schemas are extensible, because they are written in XML. 

With an extensible Schema definition you can: 

 Reuse your Schema in other Schemas 
 Create your own data types derived from the standard types 
 Reference multiple schemas in the same document 

 

An XML Schema: 
 

The following example is an XML Schema file called "note.xsd" that defines the elements of the 
XML document above ("note.xml"): 

 

<?xml version="1.0"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"> 

 
<xs:element name="note"> 
<xs:complexType> 
<xs:sequence> 
<xs:element name="to" type="xs:string"/> 
<xs:attribute name=”type” type=”xs:string”/> 
<xs:element name="from" type="xs:string"/> 
<xs:element name="heading" type="xs:string"/> 
<xs:element name="body" type="xs:string"/> 

</xs:sequence> 
</xs:complexType> 

</xs:element> 
 

</xs:schema> 
 

The note element is a complex type because it contains other elements. The other elements 
(to, from, heading, body) are simple types because they do not contain other elements. You 
will learn more about simple and complex types in the following chapters. 

 

A Reference to an XML Schema: 
This XML document has a reference to an XML Schema: 
<?xml version="1.0"?> 

 

<note 
xmlns="http://www.w3schools.com" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://www.w3schools.com note.xsd"> 

<to>Tove</to> 
<from>Jani</from> 
<heading>Reminder</heading> 
<body>Don't forget me this weekend!</body> 

</note> 
The following fragment: 

http://www.w3.org/2001/XMLSchema
http://www.w3.org/2001/XMLSchema
http://www.w3schools.com/
http://www.w3schools.com/
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2001/XMLSchema-instance
http://www.w3schools.com/
http://www.w3schools.com/


xmlns="http://www.w3schools.com" 
specifies the default namespace declaration. This declaration tells the schema-validator that all 
the elements used in this XML document are declared in the "http://www.w3schools.com" 
namespace. 
Once you have the XML Schema Instance namespace available: 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
you can use the schemaLocation attribute. This attribute has two values, separated by a space. 
The first value is the namespace to use. The second value is the location of the XML schema to 
use for that namespace: 
xsi:schemaLocation="http://www.w3schools.com note.xsd" 

 

XML Schemas define the elements of your XML files. 
A simple element is an XML element that contains only text. It cannot contain any other 
elements or attributes. 

 

What is a Simple Element? 
 

A simple element is an XML element that can contain only text. It cannot contain any other 
elements or attributes. 

 

However, the "only text" restriction is quite misleading. The text can be of many different 
types. It can be one of the types included in the XML Schema definition (boolean, string, date, 
etc.), or it can be a custom type that you can define yourself. 

 

You can also add restrictions (facets) to a data type in order to limit its content, or you can 
require the data to match a specific pattern. 

 

Defining a Simple Element: 
The syntax for defining a simple element is: 
<xs:element name="xxx" type="yyy"/> 

where xxx is the name of the element and yyy is the data type of the element. 
XML Schema has a lot of built-in data types. The most common types are: 

 xs:string 
 xs:decimal 
 xs:integer 
 xs:boolean 
 xs:date 
 xs:time 

Example 

Here are some XML elements: 
<lastname>Refsnes</lastname> 

<age>36</age> 

<dateborn>1970-03-27</dateborn> 

And here are the corresponding simple element definitions: 
<xs:element name="lastname" type="xs:string"/> 

<xs:element name="age" type="xs:integer"/> 

<xs:element name="dateborn" type="xs:date"/> 

Default and Fixed Values for Simple Elements 

http://www.w3schools.com/
http://www.w3schools.com/
http://www.w3schools.com/
http://www.w3schools.com/
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2001/XMLSchema-instance
http://www.w3schools.com/
http://www.w3schools.com/


Simple elements may have a default value OR a fixed value specified.A default value is 
automatically assigned to the element when no other value is specified. 
In the following example the default value is "red": 
<xs:element name="color" type="xs:string" default="red"/> 

A fixed value is also automatically assigned to the element, and you cannot specify another 
value. 

In the following example the fixed value is "red": 
<xs:element name="color" type="xs:string" fixed="red"/> 

A complex element contains other elements and/or attributes. 
 

What is a Complex Element? 
 

A complex element is an XML element that contains other elements and/or attributes. 
There are four kinds of complex elements: 

 empty elements 
 elements that contain only other elements 
 elements that contain only text 
 elements that contain both other elements and text. 


