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Lecture 10

The Client Tier(10Hrs)

Representing content; Introduction to XML; Elements and Attributes; Rules for Writing 

XML; Namespaces; Schema: Simple Types and Complex Types, XSD attributes, default 

and fixed values, Facets, Use of Patterns, order indicators(All, Choice, Sequences), 

Occurrence Indicators (MaxOccurs, MinOccurs), DTD: Internal Declaration, Private 

External Declaration, Public External Declaration, Defining Elements and Attributes; 

XSL/XSLT; XPath; XQuery; SAX; DOM
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The Client Tier(10Hrs)

Introduction to XML

XML was designed to transport and store data. HTML was designed to display data.

What is XML?

- XML stands for Extensible Markup Language

- is a markup language much like HTML

- was designed to carry data, not to display data

- tags are not predefined. You must define your own tags

- is designed to be self-descriptive

- is a W3C Recommendation
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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.
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<NOTE>

<TO>TOVE</TO>

<FROM>JANE</FROM>

<HEADING>REMINDER</HEADING>

<BODY>DON'T FORGET ME THIS WEEKEND!</BODY>

</NOTE>

- XML is Not a Replacement for HTML

- XML is a complement to HTML.

- 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.
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WHAT IS AN XML ELEMENT?

An XML element is everything from (including) the element's start tag to (including) the element's

end tag.

An element can contain:

- other elements

- text

- attributes

- or a mix of all of the above...
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<bookstore>

<book category="CHILDREN">

<title>Harry Potter</title>

<author>J K. Rowling</author>

<year>2005</year>

<price>29.99</price>

</book>

<book category="WEB">

<title>Learning XML</title>

<author>Erik T. Ray</author>

<year>2003</year>

<price>39.95</price>

</book>

</bookstore>
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XML Usages

- 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 for layout and display, 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.

The Client Tier(10Hrs)
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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.

The Client Tier(10Hrs)
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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.



11

Lecture 8

The Client Tier(10Hrs)

XML Used to Create New Internet Languages: A lot of new Internet languages are

created with XML. Here are some examples:

● XHTML

● WSDL (Web Services Description Language) for describing available web services

● WAP and WML (Wireless Markup Language) as markup languages for handheld 

devices

● RSS (Really Simple Syndication / Rich Site Summary) languages for news feeds

● RDF (Resource Description Framework), a family of w3c spec, and OWL (Web

● Ontology Language) for describing resources and ontology

● SMIL (Synchronized Multimedia Integration Language) for describing multimedia 

for the web
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XML Tree

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

leaves". XML documents use a self-describing and simple syntax:

<?xml version="1.0" encoding="ISO-8859-1"?>

<note>

<to>Officer</to>

<from>Clerk</from>

<heading>Reminder</heading>

<body>Meet me at my office this afternoon</body>

</note>
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XML Tree

<?xml version="1.0" encoding="ISO-8859-1"?>

<note>

<to>Officer</to>

<from>Clerk</from>

<heading>Reminder</heading>

<body>Meet me at my office this afternoon</body>

</note>

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

used (ISO-8859-1 = Latin-1/West European character set). The next line describes the 

root element of the document (like saying: "this document is a note")

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

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

1. All XML Elements Must Have a Closing Tag. In HTML, some elements may not have to 

have a closing tag, like;

<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 />

<hello> This is hello </hello>
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The Client Tier(10Hrs)

XML Syntax Rules

2. 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>

3. 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>
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XML Syntax Rules

4. 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>



17

Lecture 8
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XML Syntax Rules

5. 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=06/01/2012>

<to>Tulsi</to>

<from>Giri</from>

</note>

<note date="06/01/2012">

<to>Tulsi</to>

<from>Giri</from>

</note>

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

6. Entity Reference. 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 
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XML Syntax Rules

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

HTML.

<!-- This is a comment -->

8. White-space is preserved in XML. HTML truncates multiple white-space characters to one 

single white-space:

HTML: Hello Tulsi

Output: Hello Tulsi

With XML, the white-space in a document is not truncated
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The Client Tier(10Hrs)

XML Naming Rules

● XML elements must follow these naming rules:

● Names can contain letters, numbers, and other characters

● Names cannot start with a number or punctuation character

● Names cannot start with the letters xml (or XML, or Xml, etc)

● Names cannot contain spaces

● Any name can be used, no words are reserved.
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BEST NAMING PRACTICES

- Make names descriptive. Names with an underscore separator are nice:

<first_name>, <last_name>.

- Names should be short and simple, like this: <book_title> not like this: 

<the_title_of_the_book>.

- Avoid "-" characters. If you name something "first-name," some software may think you want 

to subtract name from first.

- Avoid "." characters. If you name something "first.name," some software may think that "name" 

is a property of the object "first."

- Avoid ":" characters. Colons are reserved to be used for something called namespaces (more 

later).

- XML documents often have a corresponding database. A good practice is to use the naming 

rules of your database for the elements in the XML documents.

The Client Tier(10Hrs)
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XML Elements are Extensible

XML elements can be extended to carry more information. Look at the following XML

Example: <note>

<to>Manager</to>

<from>Employee</from>

<body>COme to my office</body>

</note>

Let's imagine that we created an application that extracted the <to>, <from>, and <body>

elements from the XML document to produce this output:

MESSAGE

To: Employee

From: Manager

COme to my office

The Client Tier(10Hrs)
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XML Elements are Extensible

Suppose the XML document has been modified by adding some extra information to it like:

<note>

<date>2012-01-06</date>

<to>Employee</to>

<from>Manager</from>

<heading>Reminder</heading>

<body>Join us in the meetings</body>

</note>

Should the application break or crash?

No. The application should still be able to find the <to>, <from>, and <body> elements in the XML 

document and produce the same output. Thus, one of the beauties of XML, is that it can be extended 

without breaking applications.

The Client Tier(10Hrs)
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XML Attributes

XML elements can have attributes, just like HTML. Attributes provide additional information about 

an element. In HTML, attributes provide additional information about elements:

<img src="computer.gif">

<a href="demo.asp">

Attributes often provide information that is not a part of the data. In the example below, the file type 

is irrelevant to the data, but can be important to the software that wants to manipulate the element:

<file type="gif">computer.gif</file>

Attribute values must always be quoted. Either single or double quotes can be used. For a person's 

sex, the person element can be written like this:

<person sex="male"> or like this: <person sex='male'>

The Client Tier(10Hrs)
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XML Attributes

If the attribute value itself contains double quotes you can use single quotes, like in this

Example:

<gangster name='Pablo "Shotgun" Escobar>

or you can use character entities:

<gangster name="Pablo &quot;Shotgun&quot; Escobar">

The Client Tier(10Hrs)
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XML Elements vs. Attributes Take a look at these examples:

<person sex="male">

<firstname>Jagdish</firstname>

<lastname>Bhatta</lastname>

</person>

In the first example sex is an attribute. In the last, sex is an element. Both examples 

provide the same information. There are no rules about when to use attributes or when to 

use elements. Attributes are handy in HTML. In XML suggested advice is to avoid them. 

Use elements instead.

The Client Tier(10Hrs)

<person>

<sex>male</sex>

<firstname>Jagdish</firstname>

<lastname>Bhatta</lastname>

</person>
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Restrictions with XML Attributes

Some of the problems with using attributes are:

● attributes cannot contain multiple values (elements can)

● attributes cannot contain tree structures (elements can)

● attributes are not easily expandable (for future changes)

● Attributes are difficult to read and maintain. Use elements for data. Use 

attributes for information that is not relevant to the data.

The Client Tier(10Hrs)
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XML Namespaces

XML Namespaces provide a method to avoid element name conflicts.

Name Conflicts: In XML, element names are defined by the developer. This often 

results in a conflict when trying to mix XML documents from different XML 

applications. This XML carries HTML table information:

<table>
  <tr>
    <td>Apples</td>
    <td>Bananas</td>
  </tr>
</table>

The Client Tier(10Hrs)
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Name Conflicts

This XML carries information about a table (a piece of furniture):

<table>
  <name>African Coffee Table</name>
  <width>80</width>
  <length>120</length>
</table>
If these XML fragments were added together, there would be a name conflict. Both 

contain a <table> element, but the elements have different content and meaning. A user or 

an XML application will not know how to handle these differences.
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Solving the Name Conflict Using a Prefix

Name conflicts in XML can easily be avoided 

using a name prefix. This XML carries 

information about an HTML table, and a 

piece of furniture:

<h:table>
  <h:tr>
    <h:td>Apples</h:td>
    <h:td>Bananas</h:td>
  </h:tr>
</h:table>

<f:table>
  <f:name>African Coffee Table</f:name>
  <f:width>80</f:width>
  <f:length>120</f:length>
</f:table>



XML Namespaces - The xmlns 

Attribute

When using prefixes in XML, a 

namespace for the prefix must be 

defined. The namespace can be 

defined by an xmlns attribute in the 

start tag of an element.

The namespace declaration has the 

following syntax. 

xmlns:prefix="URI".
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<root>

<h:table xmlns:h="http://www.w3.org/TR/html4/">
  <h:tr>
    <h:td>Apples</h:td><h:td>Bananas</h:td>
  </h:tr>
</h:table>

<f:table xmlns:f="https://www.w3.org/Custom/">
  <f:name>African Coffee Table</f:name>

<f:width>80</f:width><f:length>120</f:length>
</f:table>

</root>
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<root xmlns:h="http://www.w3.org/TR/html4/"
xmlns:f="https://www.w3schools.com/furniture">
<h:table>
  <h:tr>
    <h:td>Apples</h:td>    <h:td>Bananas</h:td>
  </h:tr>
</h:table>

<f:table>
  <f:name>African Coffee Table</f:name>  <f:width>80</f:width>  
<f:length>120</f:length>
</f:table>

</root>
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XSD Attributes: All attributes are declared as simple types.. Simple elements cannot have 

attributes. If an element has attributes, it is considered to be of a complex type. But the 

attribute itself is always declared as a simple type.

Syntax: <xs:attribute name="xxx" type="yyy"/>

where xxx is the name of the attribute and yyy specifies the data type of the attribute.

<lastname lang="EN">Smith</lastname>

<xs:attribute name="lang" type="xs:string"/>
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Default and Fixed Values for Attributes

Attributes may have a default value OR a fixed value specified. A default value is automatically 

assigned to the attribute when no other value is specified. In the following example the default value 

is "EN":

<xs:attribute name="lang" type="xs:string" default="EN"/>

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

the following example the fixed value is "EN":

<xs:attribute name="lang" type="xs:string" fixed="EN"/>
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Optional and Required Attributes

Attributes are optional by default. To specify that the attribute is required, use the "use" 

attribute:

<xs:attribute name="lang" type="xs:string" use="required"/>
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Facets in XML simply means restriction on Values

Example: Restriction on Values

<xs:element name="age">
  <xs:simpleType>
    <xs:restriction base="xs:integer">
      <xs:minInclusive value="0"/>
      <xs:maxInclusive value="120"/>
    </xs:restriction>
  </xs:simpleType>
</xs:element>
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Facets in XML simply means restriction on Values

Example: Restriction on Set of Values

<xs:element name="car">
  <xs:simpleType>
    <xs:restriction base="xs:string">
      <xs:enumeration value="Audi"/>
      <xs:enumeration value="Golf"/>
      <xs:enumeration value="BMW"/>
    </xs:restriction>
  </xs:simpleType>
</xs:element>
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Facets in XML simply means restriction on Values

Example: Restriction on Series of Values

<xs:element name="letter">
  <xs:simpleType>
    <xs:restriction base="xs:string">
      <xs:pattern value="[a-z]"/>
    </xs:restriction>
  </xs:simpleType>
</xs:element>
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Facets in XML simply means restriction on Values

Example: Restriction on Series of Values

<xs:element name="initials">
  <xs:simpleType>
    <xs:restriction base="xs:string">
      <xs:pattern value="[A-Z][A-Z][A-Z]"/>
    </xs:restriction>
  </xs:simpleType>
</xs:element>
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Use of Patterns

Enumerated Type

The XML Schema enumerated 

type provides a useful mechanism 

for expressing a controlled 

vocabulary for an element or 

attribute value.

<xs:simpleType name='Beatle' >

  <xs:restriction base='xs:string' >

   <xs:enumeration value='John' />

   <xs:enumeration value='Paul />

   <xs:enumeration value='George' />

   <xs:enumeration value='Stuart' />

   <xs:enumeration value='Pete' />

   <xs:enumeration value='Ringo' />

  </xs:restriction>

</xs:simpleType>
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Use of Patterns

Extensible Enumerated Type

An enumeration may made open to 

extension, possible in a later version 

of the schema, by creating a union 

with its base type.

Example 2: Extensible Enumerated Type

<xs:simpleType name='KnownCurrency' >

  <xs:restriction base='xs:string' >

   <xs:enumeration value='GBP' />

   <xs:enumeration value='USD' />

   <xs:enumeration value='CAD' />

  </xs:restriction>

</xs:simpleType>

<xs:simpleType name='Currency' >

  <xs:union memberTypes='tns:Currency xs:string' 

/>

</xs:simpleType>
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Perl Hash variable:

products = (

  '10203' => {

    name => 'apple'

    price => '35',

  },

  '10204' => {

    name => 'pear',

    price => '50',

  },

)

Use of Patterns

Maps

A map is an unordered collection of 

repeated items of the same type appearing in 

a programming language as a "hash table", 

"dictionary", "associative array", "associative 

memory", "indexed table", "keyed data", etc. 

Within the map, each item is accessible by a 

key value, unique within the scope of the 

collection.
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Perl Hash variable:

products = (

  '10203' => {

    name => 'apple'

    price => '35',

  },

  '10204' => {

    name => 'pear',

    price => '50',

  },

)

May be represented in XML using an 

attribute for the key:

<products>

   <product id="10203">

    <name>apple</name>

    <price>35</price>

  </product>

  <product id="10204">

    <name>pear</name>

    <price>50</price>

</product>
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Perl Hash variable:

products = (

  '10203' => {

    name => 'apple'

    price => '35',

  },

  '10204' => {

    name => 'pear',

    price => '50',

  },

)

May be represented in XML as an element for the key:

<products>

<product>

<key>10203</key> <name>apple</name> 

<price>35</price>

</product>

<product>

<key>10204</key> <name>pear</name> 

<price>50</price>

</product>

</products>
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Order Indicators

Order indicators are used to define the 

order of the elements.

All Indicators

The <all> indicator specifies that the 

child elements can appear in any order, 

and that each child element must occur 

only once:

<xs:element name="person">

  <xs:complexType>

    <xs:all>

      <xs:element name="firstname" 

type="xs:string"/>

      <xs:element name="lastname" 

type="xs:string"/>

    </xs:all>

  </xs:complexType>

</xs:element>
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Order Indicators

Choice INdicator

The <choice> indicator specifies that 

either one child element or another 

can occur:

<xs:element name="person">

  <xs:complexType>

    <xs:choice>

      <xs:element name="employee" 

type="employee"/>

      <xs:element name="member" 

type="member"/>

    </xs:choice>

  </xs:complexType>

</xs:element>
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Order Indicators

Sequence INdicator

The <sequence> indicator specifies that 

the child elements must appear in a 

specific order:

<xs:element name="person">

   <xs:complexType>

    <xs:sequence>

      <xs:element name="firstname" 

type="xs:string"/>

      <xs:element name="lastname" 

type="xs:string"/>

    </xs:sequence>

  </xs:complexType>

</xs:element>
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Order Indicators

Occurrence Indicators

Occurrence indicators are used to define how often 

an element can occur.

maxOccurs Indicator

The <maxOccurs> indicator specifies the 

maximum number of times an element 

can occur:

<xs:element name="person">

  <xs:complexType>

    <xs:sequence>

      <xs:element name="full_name" 

type="xs:string"/>

      <xs:element name="child_name" 

type="xs:string" maxOccurs="10"/>

    </xs:sequence>

  </xs:complexType>

</xs:element>
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<xs:element name="person">

  <xs:complexType>

    <xs:sequence>

      <xs:element name="full_name" 

type="xs:string"/>

      <xs:element name="child_name" 

type="xs:string"

  maxOccurs="10" minOccurs="0"/>

    </xs:sequence>

  </xs:complexType>

</xs:element>

Order Indicators

Occurrence Indicators

minOccurs Indicator

The <minOccurs> indicator specifies the 

minimum number of times an element can 

occur:



50

Lecture 11

The Client Tier(10Hrs)

DTD(Document Type Definition)

Document Type Definition defines the structure and the legal elements and attributes of an XML 

document

With a DTD, independent groups of people can agree on a standard DTD for interchanging data. An 

application can use a DTD to verify that XML data is valid.
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!DOCTYPE note defines that the root element of this 

document is note

!ELEMENT note defines that the note element must 

contain 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"

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 to text me</body>
</note>
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File:note.dtd

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

NOTE: PCDATA is a data definition that 
originated in Standard Generalized Markup 
Language and is also used in XML Data Type 
Definition to designate mixed content XML 
elements

XML document with an External DTD

<?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>
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XSL / XSLT

XSLT (eXtensible Stylesheet Language Transformations) is the recommended style sheet 

language for XML.

XSLT is far more sophisticated than CSS. With XSLT you can add/remove elements and 

attributes to or from the output file. You can also rearrange and sort elements, perform 

tests and make decisions about which elements to hide and display, and a lot more.

XSLT uses XPath to find information in an XML document.
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<?xml version="1.0" encoding="UTF-8"?>
<breakfast_menu>

<food>
<name>Belgian Waffles</name>
<price>$5.95</price>
<description>Two of our famous Belgian Waffles with plenty of real maple 
syrup</description>
<calories>650</calories>

</food>
<food>

<name>Strawberry Belgian Waffles</name>
<price>$7.95</price>
<description>Light Belgian waffles covered with strawberries and whipped 
cream</description>
<calories>900</calories>

</food>
</breakfast_menu>
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<?xml version="1.0" encoding="UTF-8"?>
<html xsl:version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform">
<body style="font-family:Arial;font-size:12pt;background-color:#EEEEEE">
<xsl:for-each select="breakfast_menu/food">
  <div style="background-color:teal;color:white;padding:4px">
    <span style="font-weight:bold"><xsl:value-of select="name"/> - </span>
    <xsl:value-of select="price"/>
    </div>
  <div style="margin-left:20px;margin-bottom:1em;font-size:10pt">
    <p>
    <xsl:value-of select="description"/>
    <span style="font-style:italic"> (<xsl:value-of select="calories"/> calories per 
serving)</span>
    </p>
  </div>
</xsl:for-each>
</body>
</html>


