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1.1 RI A RI CH I NTERNET APPLI CATI ONS
A rich Internet application (RIA) is a Web application that has many of the
characteristics of desktop application software, typically delivered by way of a site-specific
browser, a browser plug-in, an independent sandbox, extensive use of JavaScript, or a virtual
machine. Adobe Flash, JavaFX, and Microsoft Silverlight are currently the three most common
platforms, with desktop browser penetration rates around 96%, 76%, and 66%, respectively
(as of August 2011).
RIAs generally split the processing across the Internet/network divide by locating the
user interface and related activity and capability on the client side, and the data manipulation
and operation on the application server side.
An RIA normally runs inside a Web browser and usually does not require software
installation on the client side to work. However, some RIAs may only work properly with
one or more specific browsers. For security purposes, most RIAs run their client portions
within a special isolated area of the client desktop called a sandbox. The sandbox limits
visibility and access to the file and operating system on the client to the application server on
the other side of the connection.
RIAs dominate in browser based gaming as well as applications that require access to
video capture (with the notable exception of Gmail, which uses its own task-specific browser
plug-in). Web standards such as HTML5 have developed and the compliance of Web browsers
with those standards has improved somewhat. However, the need for plug-in based RIAs for
accessing video capture and distribution has not diminished, [8] even with the emergence of
HTML5 and JavaScript-based desktop-like widget sets that provide alternative solutions for
mobile Web browsing.
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1.2 COLLABORATI ONS TOOLS -PLUG-I NS
Adobe Flash
Adobe Flash manipulates vector and raster graphics to provide animation of text,
drawings, and still images. It supports bidirectional streaming of audio and video, and it can
capture user input via mouse, keyboard, microphone, and camera. Flash contains an objectoriented language called ActionScript and supports automation via the JavaScript Flash
language (JSFL). Flash content may be displayed on various computer systems and devices,
using Adobe Flash Player, which is available free of charge for common web browsers, some
mobile phones and a few other electronic devices (using Flash Lite).
Apache Flex, formerly Adobe Flex, is a software development kit (SDK) for the
development and deployment of cross-platform rich Internet applications based on the Adobe
Flash platform. Initially developed by Macromedia and then acquired by Adobe Systems,
Flex was donated by Adobe to the Apache Software Foundation in 2011.
Java
Java applets are used to create interactive visualizations and to present video, three
dimensional objects and other media. Java applets are more appropriate for complex
visualizations that require significant programming effort in high level language or
communications between applet and originating server.
JavaFX
JavaFX is a software platform for creating and delivering rich Internet applications
(RIAs) that can run across a wide variety of connected devices. The current release JavaFX
2.2, enables building applications for desktop, browser and mobile phones. RIA for mobile
phones is called Rich Mobile Application. TV set-top boxes, gaming consoles, Blu-ray players
and other platforms are planned. Java FX runs as plug-in Java Applet or via Webstart.
Microsoft Silverlight
Silverlight was proposed by Microsoft as another proprietary alternative. The technology
has not been widely accepted and, for instance, lacks support on many mobile devices
Silverlight is also used by Netflix for its instant video streaming service.
HTML5/JavaScript
GWT
Google Web Toolkit is an open source set of tools that allows web developers to create
and maintain complex JavaScript front-end applications in Java.
ExtJS
ExtJS is a pure JavaScript application framework for building interactive web
applications using techniques such as Ajax, DHTML and DOM scripting.
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Vaadin
Vaadin is an open source Web application framework for rich Internet applications. In
contrast to JavaScript libraries and browser-plugin based solutions, it features a server-side
architecture, which means that the majority of the logic runs on the servers. Ajax technology
is used at the browser-side to ensure a rich and interactive user experience. The client-side
portion of Vaadin is built on top of Google Web Toolkit and can be extended with it.
EmberJS
EmberJS is an open-source client-side JavaScript web application framework based
on the model-view-controller (MVC) software architectural pattern.
Understanding Internet
What is the Internet?




A network of networks, joining many government, university and private computers
together and providing an infrastructure for the use of E-mail, bulletin boards,
file archives, hypertext documents, databases and other computational resources
The vast collection of computer networks which form and act as a single huge
network for transport of data and messages across distances which can be anywhere
from the same office to anywhere in the world.

1.3 HI STORY OF I NTERNET
Who puts info on the Internet?
There are many kinds of Internet sites that you might find during the course of a search,
sites created by different people or organizations with different objectives. The animation to
the right under Exercise illustrates some of the types of sites on the Web, using an example
search for information about MP3 players.
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URL
Every Web page has its own address called a Uniform Resource Locator (URL). Much
like the address on an envelope with a name, street address, city, state, and zip code, each
part of a URL provides information about the Web page.
Domain Names
The domain name tells you the type of organization sponsoring a page. It is a threeletter code that is part of the URL and proceeded by a “dot.” Here are the most common
domains.
Domain

Description

.edu

educational institution Even though a page comes from an educational
institution, it does not mean the institution endorses the views published by
students or faculty members.

.com

commercial entity Companies advertise, sell products, and publish annual
reports and other company information on the Web. Many online newspapers
or journals also have .com names.

.gov

government Federal and state government agencies use the Web to publish
legislation, census information, weather data, tax forms and many other
documents.

.org

non-profit organization Nonprofit organizations use the Web to promote their
causes. These pages are good sources to use when comparing different sides of
an issue.

.net

internet service providers

.mil

U.S. military
In addition, more top level domain names were added in 2001.

Domain

Description

.aero

for the air transportation industry

.biz

general use by businesses

.coop

restricted use by cooperatives

.info

for both commercial and non-commercial sites

.museum for museums
.name

for use by individuals

.pro

restricted to professionals and professional entities
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1.4 DI FFERENCE BETWEEN WEBSI TES AND WEB SERVER
A webpage is a simple document displayable by a browser. Such document is written
in the HTML language and can embed various extra resources such as


style information — which defines a page’s look-and-feel;



scripts — which add interactivity to the page; or



media (images, sounds, videos).

All WebPages available on the web are reachable through a unique address. To access
a page, just type its address in your browser address bar:

A website is a collection of linked webpages (plus their associated resources) that
shares a unique domain name. Each webpage of a given website provides explicit links—
most of the time in the form of clickable portion of text—that allow the user to move from
one page of the website to another.
To access a website, type its domain name in your browser address bar, and the browser
will display the website’s main webpage, or homepage (casually referred as “the home”):
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1.5 WEB SERVER
A web server is a computer hosting one or more websites. “Hosting” means that all the
WebPages and their supporting files are available on that computer. The web server will send
any webpage from the website it is hosting to any user’s browser, per user request.
For example, if you hear someone say, “My website is not responding”, it actually
means that the web server is not responding and therefore the website is not available. More
importantly, since a web server can host multiple websites, the term web server is never used
to designate a website
Internet technologies
The Internet is essentially a large database where all different types of information can
be passed and transmitted. It can be passively passed along in the form of non interactive
websites and blogs; it can also be actively passed along in the form of file sharing and document
loading. Internet technology has lead to a wealth of information available to anyone who is
able to access the Internet.
Internet technology is constantly improving and is able to speed up the information
highway that it has created. With the technologies powering the Internet, speeds are faster,
more information is available and different processes are done that were not possible in the
past. Internet technology has changed, and will continue to change, the way that the world
does business and how people interact in daily life.

1.6 UNDERSTANDING THE DIFFERENCE BETWEEN INTERNET AND INTRANET
internet
Internet is defined as an Information super Highway, to access information over the
web. However, it can be defined in many ways as follows:


Internet is a world-wide global system of interconnected computer networks.



Internet uses the standard Internet Protocol (TCP/IP).



Every computer in internet is identified by a unique IP address.



IP Address is a unique set of numbers (such as 110.22.33.114) which identifies a
computer location.



A special computer DNS (Domain Name Server) is used to give name to the IP
Address so that user can locate a computer by a name.

·

For example, a DNS server will resolve a name http://www.tutorialspoint.com
to a particular IP address to uniquely identify the computer on which this website
is hosted.



Internet is accessible to every user all over the world.
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Evolution
The concept of Internet was originated in 1969 and has undergone several technological
& Infrastructural changes as discussed below:


The origin of Internet devised from the concept of Advanced Research Project
Agency Network (ARPANET).



ARPANET was developed by United States Department of Defense.



Basic purpose of ARPANET was to provide communication among the various
bodies of government.
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Initially, there were only four nodes, formally called Hosts.



In 1972, the ARPANET spread over the globe with 23 nodes located at different
countries and thus became known as Internet.



By the time, with invention of new technologies such as TCP/IP protocols, DNS,
WWW, browsers, scripting languages etc.,Internet provided a medium to publish
and access information over the web.

Advantages
Internet covers almost every aspect of life, one can think of. Here, we will discuss
some of the advantages of Internet:

Social
Networking

Education and
technology

Internet
Advantages

Entertainment





Online
services

Internet allows us to communicate with the people sitting at remote locations.
There are various apps available on the wed that uses Internet as a medium for
communication. One can find various social networking sites such as:


Facebook



Twitter



Yahoo



Google+



Flickr



Orkut

One can surf for any kind of information over the internet. Information regarding
various topics such as Technology, Health & Science, Social Studies, Geographical
Information, Information Technology, Products etc can be surfed with help of a
search engine.

1.9
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Apart from communication and source of information, internet also serves a
medium for entertainment. Following are the various modes for entertainment
over internet.


Online Television



Online Games



Songs



Videos



Social Networking Apps

Internet allows us to use many services like:


Internet Banking



Matrimonial Services



Online Shopping



Online Ticket Booking



Online Bill Payment



Data Sharing



E-mail

Internet provides concept of electronic commerce, that allows the business deals
to be conducted on electronic systems

Disadvantages
However, Internet has proved to be a powerful source of information in almost every
field, yet there exists many disadvantages discussed below:
Threat to
personal
information

Spamming

Internet
Disadvantages

Cyber Crime



Virus Attacks

There are always chances to lose personal information such as name, address,
credit card number. Therefore, one should be very careful while sharing such
information. One should use credit cards only through authenticated sites.
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Another disadvantage is the Spamming. Spamming corresponds to the unwanted
e-mails in bulk. These e-mails serve no purpose and lead to obstruction of entire
system.



Virus can easily be spread to the computers connected to internet. Such virus
attacks may cause your system to crash or your important data may get deleted.



Also a biggest threat on internet is pornography. There are many pornographic
sites that can be found, letting your children to use internet which indirectly affects
the children healthy mental life.



There are various websites that do not provide the authenticated information.
This leads to misconception among many people.

1.7 I NTRANET
Intranet is defined as private network of computers within an organization with its
own server and firewall. Moreover we can define Intranet as:


Intranet is system in which multiple PCs are networked to be connected to each
other. PCs in intranet are not available to the world outside of the intranet.



Usually each company or organization has their own Intranet network and members/
employees of that company can access the computers in their intranet.



Every computer in internet is identified by a unique IP address.



Each computer in Intranet is also identified by a IP Address, which is unique
among the computers in that Intranet.

Websites Basics, HTML 5, CSS 3, WEB 2.0

1.11

Benefits
Intranet is very efficient and reliable network system for any organization. It is beneficial
in every aspect such as collaboration, cost-effectiveness, security, productivity and much
more.

Communication
Intranet offers easy and cheap communication within an organization. Employees can
communicate using chat, e-mail or blogs.
Time Saving
Information on Intranet is shared in real time.
Collaboration
Information is distributed among the employees as according to requirement and it can
be accessed by the authorized users, resulting in enhanced teamwork.
Platform Independency
Intranet can connect computers and other devices with different architecture.
Cost Effective
Employees can see the data and other documents using browser rather than printing
them and distributing duplicate copies among the employees, which certainly decreases the
cost.
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Workforce Productivity
Data is available at every time and can be accessed using company workstation. This
helps the employees work faster.
Business Management
It is also possible to deploy applications that support business operations.
Security
Since information shared on intranet can only be accessed within an organization,
therefore there is almost no chance of being theft.
Specific Users
Intranet targets only specific users within an organization therefore, once can exactly
know whom he is interacting.
Immediate Updates
Any changes made to information are reflected immediately to all the users.
Issues
Apart from several benefits of Intranet, there also exist some issues.. These issues are
shown in the following diagram:
Management Concerns
 Loss of control
 Hidden Complexity
 Potential for chaos

Security Concerns
 Unauthorized access
 Denial of service
 Packet sniffing

Productivity Concerns
 Information overload lowers productivity
 Users set up own web pages
 Overabundances of information

Applications
Intranet applications are same as that of Internet applications. Intranet applications are
also accessed through a web browser. The only difference is that, Intranet applications reside
on local server while Internet applications reside on remote server. Here, we’ve discussed
some of these applications:
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Electronic
resources
applications

Document
publication
applications

Intranet
applications

Interactive
publication
applications

Support for
internet
applications

Document publication applications
Document publication applications allow publishing documents such as manuals,
software guide, employee profits etc without use of paper.
Electronic resources applications
It offers electronic resources such as software applications, templates and tools, to be
shared across the network.
Interactive Communication applications
Like on internet, we have e-mail and chat like applications for Intranet, hence offering
an interactive communication among employees.
Support for Internet Applications
Intranet offers an environment to deploy and test applications before placing them on
Internet.
Internet vs. Intranet
Apart from similarities there are some differences between the two. Following are the
differences between Internet and Intranet:
Intranet

Internet

Localized Network

Worldwide Network

Doesn’t have access to Intranet

Have access to Internet.

More Expensive

Less Expensive

More Safe

Less Safe

More Reliability

Less Reliability
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1.8 EXTRANET
Extranet refers to network within an organization, using internet to connect to the
outsiders in controlled manner. It helps to connect businesses with their customers and
suppliers and therefore allows working in a collaborative manner.

Implementation
Extranet is implemented as a Virtual Private Networks (VPN) because it uses internet
to connect to corporate organization and there is always a threat to information security.
VPN offers a secure network in public infrastructure (Internet).
A VPN Implementation

Hub

VPN
(Tunnel)
The Internet

Hub
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Key Points


The packet is encapsulated at boundary of networks in IPSEC complaint routers.



It uses an encryption key to encapsulate packets and IP addresses as well.



The packet is decoded only by the IPSEC complaint routers or servers.



The message is sent over VPN via VPN Tunnel and this process is known as
tunneling.

VPN uses Internet Protocol Security Architecture (IPSEC) Protocol to provide secure
transactions by adding an additional security layer to TCP/IP protocol. This layer is created
by encapsulating the IP packet to a new IP packet as shown in the following diagram:
Encapsulated secure IP packet

New IP
Header

IPSEC
authentication
header

Original IP
header

Original TCP Authentication
header
Data

Original IP packet (Encrypted)

Benefits
Extranet proves to be a successful model for all kind of businesses whether small or
big. Here are some of the advantages of extranet for employees, suppliers, business partners,
and customers:






Real-time market
intelligence
Improvement channel
management

Sales force effectiveness



Increased productivity



Online order entry/tracking



Online customer support

Employees

Access to invoicing
information

Suppliers



Customers

Extranet Benefits



Supply chain integration



Deliver sales info to partners



Platform for web based EDI

Partners



Reduced Time to market



Partner collaboration



Improved procuement



Quicker roll outs
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Issues
Apart for advantages there are also some issues associated with extranet. These issues
are discussed below:
Hosting
Where the extranet pages will be held i.e. who will host the extranet pages. In this
context there are two choices:


Host it on your own server.



Host it with an Internet Service Provider (ISP) in the same way as web pages.

But hosting extranet pages on your own server requires high bandwidth internet
connection which is very costly.
Security
Additional firewall security is required if you host extranet pages on your own server
which result in a complex security mechanism and increase work load.
Accessing Issues
Information cannot be accessed without internet connection. However, information
can be accessed in Intranet without internet connection.
Decreased Interaction
It decreases the face to face interaction in the business which results in lack of
communication among customers, business partners and suppliers.
Extranet vs. Intranet
The following table shows differences between Extranet and Intranet:
Extranet

Intranet

Internal network that can be accessed externally.

Internal network that can not be
accessed externally.

Extranet is extension of company’s Intranet.

Only limited users of a company.

For limited external communication between
customers, suppliers and business partners.

Only for communication within a
company.

1.9 HTML 5.0
HTML5 is a markup language, has been come into existence around January 2008.
The two major organizations have been involved in developing of HTML5 since its initial
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time. One is W3C (World Wide Web Consortium) and the other one is WHATWG (Web
Hypertext Application Technology Working Group). According to these organizations, they
have been working on the HTML5 since initial time. So HTML5 language is still under
development.
What is Html5 ?
HTML5 is the newest version of Hyper Text Markup Language. The first web browser
was introduced in 1993 and the name was MOSAIC. The development of MOSAIC was at
the NCSA (National Center for Supercomputing Applications).
The standard version came into existence in 1995, when HTML 2.0 was announced.
Later after two years HTML 3.0 and after two years HTML 4.01 was announced. And still
we are using the milestone of HTML 4.01.
The First Draft of HTML5 was announced in January 2008. And amazingly HTML5
has a broad browser support. Though the HTML5 is still under developing phase. And a lot
of organizations are working and planning for the development of HTML5.
Before the development of HTML5, we were in compulsion to work in Photoshop and
Flash application, but with the development of HTML5, these affords has been reduced.
Much more long script code can be done with a simple tagging. As we can use <details> and
<summary> tag for show and hide function of Java Script. We need not to put a long affords
to code this thing. Apart from this feature we can use the 3D image with <canvas>, the
special designed paragraph with <article> and many more

1.9.1 I nt roduct ion of HTML5




HTML5 is a markup language that specifies the structure and content of documents
that are displayed in web browsers.
HTML5 have the following usual tags:


Document structure tags : <HTML>, <HEAD>, <BASE>, <ISINDEX>,
<META>, <LINK>, <SCRIPT>, <STYLE>, <TITLE>, <BDO>, and
<BODY>.



Formatting tags: <B>, <BASEFONT>, <BIG>, <FONT>, <I>, <S>,
<ST RIKE>, <SMALL>, <SUB>, <SUP>, <T T >, <U> , <ABBR>,
<ACRONYM>, <ADDRESS>, <CITE>, <CODE>, <DEL>, <DFN>, <EM>,
<INS>, <KBD>, <Q>, <SAMP>, <STRONG>, <VAR>, <BLOCKQUOTE>,
<BR>, <CENTER>, <DIV>, <HR>, <H1>-<H6>, <P>, <PRE>, and <SPAN>.



List tags :
</UL>.



Hyperlink tags: <A>.

<LI>, <DIR>, <DL>, <DT>, <DD>, <MENU>, <OL>, and
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<IMG>, <MAP>, and <AREA>.



Image and imagemap tags :



Table tags : <TABLE>, <CAPTION>, <THEAD>, <TFOOT>, <TBODY>,
<COLGROUP>, <COL>, <TR>, <TD>, and <TH>.



Form tags : <FORM>, < INPUT >, <SELECT >, <OPT ION>,
<OPTGROUP>, <TEXTAREA>, <BUTTON>, <LABEL>, <FIELDSET>,
and <LEGEND>.



Frame tags: <FRAMESET>, <FRAME>, <NOFRAMES>, and <IFRAME>.



Executable content tags: <APPLET>, <PARAM>, and <OBJECT>.

1.9.2 How t o edit HTML-5


HTML5 documents are created by typing HTML5 markup text in a text editor
(such as Notepad, TextEdit, vi, emacs) and saving it with the .html or .htm filename
extension.



Computers called web servers store HTML5 documents. Clients (such as web
browsers running on your local computer or Smartphone) request specific resources
such as HTML5 documents from web servers.

1.9.3 First HTML5 Exam ple


The HTML5 documents have line numbers for our convenience, but these are
not part of the documents



This first example displays the welcome message in the browser.



Now let’s consider each line of the document.

1. <!DOCTYPE html>
2.
3. <!— First HTML5 example. —>
4. <html>
5. <head>
6. <meta charset = “utf-8”>
7. <title>Welcome</title>
8. </head>
9. <body>
10. <p>Welcome to HTML5!</p>
11. </body>
12. </html>
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Line 1: The document type declaration (DOCTYPE) is required in HTML5
documents so that browsers render the page in standards mode, according to the
HTML and CSS specifications.



Line 2: Blank Lines are included to make our documents easier to read—the
browser ignores them.



Line 3: we insert comments in our HTML5 markup to improve readability and
describe the content of a document. The browser ignores comments when your
document is rendered. HTML5 comments start with <!— and end with —>.



The html element says that document is open with (which starts in line 4 and ends
in line 12), the head element (lines 5–8) and the body element (lines 11–13).



The html element encloses the head section (represented by the head element)
and the body section (represented by the body element). The head section contains
information about the HTML5 document, such as the character set (UTF-8, the
most popular character-encoding scheme for the web) that the page uses (line
6)—which helps the browser determine how to render the content—and the title
(line 7). The head section also can contain special document-formatting instructions
called CSS3 style sheets and client-side programs called scripts for creating
dynamic web pages. (



The body section contains the page’s content, which the browser displays when
the user visits the web page.

1.9.4 Body t ag
Syntax of <body> tag with attributes
<BODY BGCOLOR=”background_color” BACKGROUND=”background_image”
LINK=”unvisited_link_color” ALINK=”active_link_color”
VLINK=”visited_link_color” TEXT=”text_color”>
...... document body goes here ...
</BODY>


All HTML 5 tags are of two types. Standalone, container. Standalone tags can
also be called as void elements that do not have end tags. Container tags are the
one with start and end tag. A start consists of the element name in angle brackets
(<html> in line 4). An end tag consists of the element name preceded by a forward
slash (/) in angle brackets (</html> in line 12). And also many start tags have
attributes for providing additional information about an element, which browsers
use to determine how to process the element. Each attribute has a name and a
value separated by an equals sign (name=’value’)
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Line 7: specifies a title element. It can also be known as nested element, has it enclosed
in between <head> ——</head>. Likewise head and body element are nested element
has it enclosed in between <html>——————</html>. The title element describes
the web page and it usually appear in the title bar at the top of the browser window, in
the browser it helps to identify which page is displayed, also helps the users to add the
page to their list of Favorites or Bookmarks, enabling them to return to their favorite
sites. Search engines use the title for indexing purposes and when displaying results



Line 9: body element, which specifies the document’s content like text, images, audios
and videos.



Line 10: Paragraph Element (<p>...</p>) is used to place all the text. It also helps to
define the structure of a document. When a browser renders a paragraph, it places
extra space above and below the paragraph text.



Line 11& line 12:The document ends with two end tags which close the body and
html elements, respectively. The </html> tag informs the browser that the HTML5
markup is complete.



To open an HTML5 example from double click the file to open it in default web
browser.

1.9.5 Headings


HTML5 provides six heading elements ( h1 through h6) for specifying the relative
importance of information. h1 is considered the most significant one and is
typically rendered in a larger font than the other five. Each successive heading
element (h2, h3, etc.) is typically rendered in a progressively smaller font.

<!DOCTYPE html>
<!— First HTML5 example. —>
<html>
<head>
<meta charset = “utf-8”>
<title> My First HML page </title>
</head>
<body>
<p>Welcome to HTML5!</p>
// HEADINGS
<h1>Level 1 Heading</h1>
<h2>Level 2 heading</h2>
<h3>Level 3 heading</h3>
<h4>Level 4 heading</h4>
<h5>Level 5 heading</h5>
<h6>Level 6 heading</h6>
</body>
</html>
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1.9.6 Hyperlink Tag
<!— Setting up a hyperlink —>
<A HREF=”URL_of_linked_document” TARGET=”frame_name”
REL=”forward_link_type” REV=”reverse_link_type”
ACCESSKEY=”key_letter” TABINDEX=”tab_order_position”>
... hyperlinked element goes here ...
</A>
or

<!— Setting up a named anchor —>
<A NAME=”anchor_name”>
... text to act as named anchor ...
</A>
Link.html
<html>
<body>
<p>
<!— create four text hyperlinks —>
<p><a href = “http://www.facebook.com”>Facebook</a></p>
<p><a href = “http://www.twitter.com”>Twitter</a></p>
<p><a href = “http://www.foursquare.com”>Foursquare</a></p>
<p><a href = “http://www.google.com”>Google</a></p>
To write to <a href = “mailto:deitel@deitel.com”>
Deitel & Associates, Inc.</a>
, click the link and your default
email client will open an email message and address it to us.
</p>
</body>
</html>
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Link to a document called form.html <a href=”welcome.html”>welcome to our page </a>
on the s ame server in the same
directory
Link to a document called parent.html <a href=”../parent.html”>Parent</a>
on the same server in the parent
directory
Link to a document called cat.html on <a href=” stuff/cat.html”>Catalog</a>
the same server in the subdirectory
stuff
Link to an external Web site

<a href=”http://www.devbg.org” target=”_blank”>
BASD</a>Always use a full URL, including “http://
”, not just “www.somesite.com
”Using the target=”_blank” attribute opens the link in
a new window

Link to an e-mail address:

<a href=”../english/index.html”>Switch to English
version</a>

Link to another location in the same <a href=”mailto:bugs@example.com? subject =
document
Bug+Report”>Please report bugs here (by e-mail
only)</a>
Link to a specific location in another <a href=“chapter3.html#section3.1.1”>Go to Section
document:
3.1.1</a>
<!–- In chapter3.html —>
...
<div id=“section3.1.1”>
<h3>3.1.1. Technical Background</h3>
</div>


Links are created using the a (anchor) element. It defines a hyperlink to the
URL assigned to attribute href (hypertext reference), which specifies a
resource’s location, such as a web page or location within a web page a file
or an e-mail address



The browser changes the color of any text link once we have clicked the link
( purple rather than blue). When a URL does not indicate a specific document
on the website, the web server returns a default web page. If the web server
cannot locate a requested document, it returns an error indication to the web
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browser (known as a 404 error), and the browser displays a web page
containing an error message.


Anchors can link to e-mail addresses using a mailto: URL. When the user
clicks this type of anchored link, most browsers launch the user’s default email program (for example, Mozilla Thunderbird, Microsoft Outlook or Apple
Mail) to enable the user to write an email message to the linked address.



The web pages may also contain images, animations, graphics, audios and
even videos. The most popular image formats used by web developers today
are PNG (Portable Network Graphics) and JPEG (Joint Photographic Experts
Group). Users can create images using specialized software, such as Adobe
Photoshop Express (www.photoshop.com), G.I.M.P. (www.gimp.org),
Inkscape (www.inkscape.org) and many more.



We can also use image as hyperlink. By nesting an img element in an anchor
element. By clicking an image hyperlink it takes the user to the web page
specified by the surrounding anchor element’s href attribute. When the mouse
hovers over a link of any kind, the URL that the link points to is displayed in
the status bar at the bottom of the browser window.

1.9.7 I m ages


Syntax of <img> tag with attributes
<IMG SRC=”URL_of_image_file”
WIDTH=”width_in_pixels” HEIGHT=”height_in_pixels”
ALT=”text_description” BORDER=”thickness_in_pixels”
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ALIGN=”TOP|MIDDLE|BOTTOM|LEFT|RIGHT”
HSPACE=”horizontal_spacing_in_pixels”
VSAPCE=”vertical_spacing_in_pixels”
LONGDESC=”URL_of_long_description”
ISMAP USEMAP=”map_name”>


The web pages may also contain images, animations, graphics, audios and even videos.
The most popular image formats used by web developers today are PNG (Portable
Network Graphics) and JPEG (Joint Photographic Experts Group). Users can create
images us ing specialized softwar e, such a s Adobe Photoshop Expr ess
(www.photoshop.com), G.I.M.P. (www.gimp.org), Inkscape (www.inkscape.org) and
many more.



We can also use image as hyperlink. By nesting an img element in an anchor element.
By clicking an image hyperlink it takes the user to the web page specified by the
surrounding anchor element’s href attribute. When the mouse hovers over a link of any
kind, the URL that the link points to is displayed in the status bar at the bottom of the
browser window.
<a href=”lastpage.htm”>
<img border=”0” src=”buttonnext.gif” width=”65” height=”38”>
</a>
</p>

Image.html
//1. To Add a Background image
<html>
<body background=”background.jpg”>
<h3>Look: A background image!</h3>
<p>Both gif and jpg files can be used as HTML backgrounds.</p>
<p>If the image is smaller than the page, the image will repeat itself.</p>
</body>
</html>
//2. For Aligning images
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<html>
<body>
<p>
An image
<img src=”hackanm.gif”align=”bottom” width=”48" height=”48">
in the text
</p>
<p>
An image
<img src =”hackanm.gif”align=”middle” width=”48" height=”48">
in the text
</p>
<p>
An image
<img src =”hackanm.gif”align=”top” width=”48" height=”48">
in the text
</p>
<p>Note that bottom alignment is the default alignment</p>
<p>
An image
<img src =”hackanm.gif”width=”48" height=”48">
in the text
</p>
<p>
<img src =”hackanm.gif”width=”48" height=”48">
An image before the text
</p>
<p>
An image after the text
<img src =”hackanm.gif”width=”48" height=”48">
</p>
//3. To Let the image float
<p>
<img src =”hackanm.gif”
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align =”left” width=”48" height=”48">
A paragraph with an image. The align attribute of the image is set to “left”. The
image will float to the left of this text.
</p>
<p>
<img src =”hackanm.gif”
align =”right” width=”48" height=”48">
A paragraph with an image. The align attribute of the image is set to “right”. The
image will float to the right of this text.
</p>
//4. To Adjust images to different sizes
<p>
<img src=”hackanm.gif”width=”20" height=”20">
</p>
<p>
<img src=”hackanm.gif”width=”45" height=”45">
</p>
<p>
<img src=”hackanm.gif”width=”70" height=”70">
</p>
//5. To Display an alternate text for an image
<p> <img src=”india.jpg” alt=”My country INDIA” width=”32" height=”32">
//6. Hyperlink an Image
<p>
You can also use an image as a link:
<a href=”lastpage.htm”>
<img border=”0" src=”buttonnext.gif” width=”65" height=”38">
</a>
</p>
</body>
</html>
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1.9.8 < I MGMAP>


One popular use of images is to set up imagemaps—clickable images that take
users to different URLs, depending on where they click. Imagemaps are popular
page elements on many sites because they provide users with an easy-to-use
graphical interface for navigating the site.



Imagemaps are commonly used as navigation interfaces and are usually
accompanied by an equivalent set of hypertext links.



Imagemaps come in two flavors: server-side and client-side.



When a user clicks a server-side imagemap, the coordinates of the click are sent
to the server, where a program processes them to determine which URL the browser
should load.



To accomplish this, the server needs to have access to a file containing information
about which regions on the image are clickable and with which URLs those regions
should be paired.



With client-side imagemaps, the client (browser) processes the coordinates of
the user’s click, rather than passing them to the server for processing. This is a
more efficient approach because it reduces the computational load on the server
and eliminates the opening and closing of additional HTTP connections.



For the browser to be able to process a user’s click, it has to have access to the
same information about the clickable regions and their associated URLs as the
server does when processing a server-side imagemap.
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Tag



The method of choice for getting this information to the client is to pass it in an
HTML file—usually the file that contains the document with the imagemap,
although it does not necessarily have to be this way.



HTML 4.0 supports two tags that enable you to store imagemap data in your HTML
files: <MAP> and <AREA>.
Attributes

Type

Description

Syntax

<map> NAME = gives
Contains <MAP NAME =
Container
the map
HTML
“map_name”>
information
tags that
... hot region
USEMAP =
define the
definitions go
referenced by
clickable
here ...
the attribute in
regions
the <IMG> tag
</MAP>
(hot
regions) of
an image
map.

Example

<MAP NAME = <Area>
“navigation”>
<AREA SHAPE
= “RECT”
COORDS =
“23,47,58,68”
HREF =
“search.html”>
<AREA SHAPE
= “CIRCLE”
COORDS =
“120,246,150,246”
HREF =
“about.html”>
...
</MAP>
<IMG SRC =
“navigation.gif”
USEMAP =
“#navigation”>

Standalone Defines a
hot region
in a clientside
alt-provides a
imagemap.
text alternative
for the hot
region

<Area> accesskeydefines a
shortcut key

coordsspecifies the
coordinates

<AREA SHAPE=
“RECT| CIRCLE|
POLY |
DEFAULT”
COORDS =
“coordinate_list”
HREF =
“RL_of_linked_
document”

Related
Tag

<MAP NAME =
“main”>
<AREA SHAPE
= “POLY”
COORDS =
“35, 80, 168, 99,
92, 145” HREF
=
“profile.html”>
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that define the
hot region
href-set equal
to the url of
the document

nohref-using
the nohref
shape-specifies
the shape of
the hot region

<AREA SHAPE
= “CIRCLE”
COORDS =
ALT =
“288,306,288,334”
“text_alternative”
HREF =
TABINDEX =
“feedback.html”>
"tab_order_
<AREA SHAPE
position”
= “DEFAULT”
NOHREF
HREF =
ACCESSKEY =
“index.html”>
“key_letter”>
</MAP>
TARGET =
“frame_name”

tabindexdefines the hot
region's
position
target-specifies into which
frame to load
NOTE: Each type of hot region has a specific number of coordinate points that you
need to specify to completely define the hot region. The coordinates of the upper-left and
lower-right corners, circular regions by the coordinates of the center point and a point along
the edge of the region, and a polygonal region by the coordinates of the polygon’s vertices
define a rectangular region.
To Create an image map – mapping.html
1.

<html>

2.

<body>

3.

<p>

4.

Click on one of the planets to watch it closer:

5.

</p>

6.

<img src=”planets.gif”

7.

width=”145" height=”126"

8.

usemap=”#planetmap”>
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9.

<map id=”planetmap” name=”planetmap”>

10.

<area shape=”rect”

11.

coords=”0,0,82,126"

12.

alt=”Sun”

13.

href=”sun.htm”>

14.

<area shape=”circle”

15.

coords=”90,58,3"

16.

alt=”Mercury”

17.

href=”mercur.htm”>

18.

<area shape=”circle”

19.

coords=”124,58,8"

20.

alt=”Venus”

21.

href=”venus.htm”>

22.

</map>

23.

<p><b>Note:</b> The “usemap” attribute in the img element refers to the “id”
or “name” (browser dependant) attribute in the map element, therefore we have
added both the “id” and “name” attributes to the map element.</p>

24.

</body>

25.

</html>

Mercury.htm
<html>
<head>
26.

</head>

27.

<body>

28.

<p><img border=”0" src=”merglobe.gif” width=”100" height=”100"></p>

29.

</body>

30.

</html>

To Turn an image into an image map –i-ismap.html
1.

<html>

2.

<body>

3.

<p>
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4.

Move the mouse over the image, and look at the status bar to see how the

5.

coordinates change.

6.

</p>

7.

<p>

8.

<a href=”i_ismap.htm”>

9.

<img src=”planets.gif”ismap width=”146" height=”126">

10.

</a>

11.

</p>

12.

</body>

13.

</html>

1.9.9 HTML Special Charact ers
Symbol

Description

Character entity reference

HTML5 character entitites
&

ampersand

&amp;

’

apostrophe

@apos;

>

greater-than

&gt;

<

less-than

&lt;

”

quote

@quot;
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Other common character entities
non-breaking space

&nbsp;

©

copyright

&copy;

—

em dash

@mdash;

–

en dash

&ndash;

¼

fraction 1/4

&Frac14;

½

fraction 1/2

&Frac12;

¾

fraction 3/2

&Frac34;

®

registered trademark

@reg;

§

section

@sect;

TM

trademark

@trade;

1.9.10

Form at t ing Tags:



HTML provides a host of tags that we can use to change how text is displayed on a
browser screen.



Text-Level Formatting Text-level formatting can occur in one of two ways.






Font formatting or physical styles : make changes to the font properties of the
text
phrase formatting or logical styles : . Text marked with a phrase formatting tag
will typically have some kind of special rendering to set it apart from unmarked
text.

Block-level formatting tags:


Applied to larger content than the text-level formatting tags. The block-level tags
define major sections of a document, such as paragraphs, headings, abstracts,
chapters, and so on

Text-Level Formatting
Text-level formatting can occur in one of two ways.
An HTML tag that formats text can make changes to the font properties of the text
(font formatting or physical styles), or it can describe how the text is being used in the
context of the document (phrase formatting or logical styles).
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Font Form at t ing Tags

formatting .htm
1.

<html>

2.

<head>

3.

<basefont color=”red” size=”5" />

4.

</head>

5.

<body>

6.

<b>This text is bold</b><br />

7.

<font size=”3" color=”red”>This is some text!</font></br>

8.

<font size=”2" color=”blue”>This is some text!</font> </br>

9.

<font face=”verdana” color=”green”>This is some text!</font></br>

10.

<strong>This text is strong</strong><br />

11.

<big>This text is big</big><br />

12.

<em>This text is emphasized</em><br />

13.

<i>This text is italic</i><br />

14.

<small>This text is small</small><br />

15.

<tt>This text is teletype</tt><br />

16.

This text contains <sub>subscript</sub><br />

17.

This text contains <sup>superscript</sup>

18.

My favorite color is <del>blue</del> <ins>red</ins>!

19.

Version 2.0 is <s>not yet available!</s> now available!

20.

Version 2.0 is <s>not yet available!</s> now available!

21.

Do not <u>underline</u> text if it is not a hyperlink!

22.

</body>

23.

</html>
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1.9.10.2
Tag

Font Form at t ing Tags
Attributes

Type

Description

Syntax

Example

Related
tags

<B>

none

Container

Defines
bold text

<B>... bold text goes here ...
</B>
<B>First Name:</B>

<BIG>

none

Container

Defines
big text

<BIG>...big text goes here... <BIG>D</BIG>
</BIG>

<EM>

none

Container

Defines
<EM> ... emphasized text
emphasized goes here ... </EM>
text

Please do <EM>not
</EM> disturb the dog.

<I>

none

Container

Defines
italic text

<I>... italicized text goes
here ... </I>

<I>Abbey Road</I>

<SMALL>

none

Container

Defines
small text

<SMALL> ... smaller text
goes here ... </SMALL>

<SMALL>”Sssssssshhh!”
</SMALL>
<BIG>

<STRONG> none

Container

Defines
strong text

<SUB>

none

Container

Defines
<SUB> ... subscript text
subscripted goes here ... </SUB>
text

a<SUB>1</SUB>,

<SUP>

none

Container

Defines
<SUP> ... superscript text
superscripted goes here ... </SUP>
text

x<SUP>2</SUP> +
y<SUP>2</SUP>=1

<SMALL>
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<INS>

cite=”url”
Container
datetime=”
yyyymmddthh:
mm:ss”

Defines
<INS> ... inserted text goes The New World was
inserted text here ... </INS>
discovered by <DEL>
Magellan</DEL>

<DEL>

Container

Defines
<DEL CITE=”url”
deleted text DATETIME=”
YYYYMMDDThh:
mm:ss”> ... deleted text
goes here
... </DEL>

<S>

Container

strikethrough <S> ... strikethrough text <S>removed
text
goes here ... </S> or
content</S>.
<STRIKE> ... strikethrough
text goes here...</STRIKE>

<STRIKE>

Container

strikethrough
text

<U>

Container

Contains
text to be
rendered
with an
underline.

<BASEFONT> size=”size” Standalone Sets base
color=”color”
size, color,
face=”list_of
and
_typefaces”
typeface
properties
for the body
text font.
<FONT>

1.9.10.3

size=”size”
color=”
color” face
=”listofty
peface”

container

She just got a big
<DEL>, huge</DEL>
raise.

<U> ... text to be
underlined ... </U>

<U>Gray’s Anatomy
</U>.

<BASEFONT SIZE=
“size” (1 to 7)
COLOR=”color”
(16 colors)
FACE=”list_of_
typefaces”>

<BASEFONT
SIZE=”5"
COLOR=”red”
FACE=”arial”>

Contains <FONT SIZE=”size”
text whose COLOR=”color” FACE=”
font
list of typefaces”>
properties
are to be
modified

<FONT SIZE=+1
COLOR=”red”>
Warning!
Warning!</FONT>

Phase Form at t ing Tags

The phrase formatting indicates the meaning of the text it marks up and not necessarily
how the text will be rendered on the browser screen. Text marked with a phrase formatting
tag will typically have some kind of special rendering to set it apart from unmarked text.
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Phrase.htm
<html>
<body>
The <abbr title=”World Health Organization”>WHO</abbr>was founded in
1948.
Can I get this <acronym title=”as soon as possible”>ASAP</acronym>?
<address>
Written by W3Schools.com<br />
<a href=”mailto:us@example.org”>Email us</a><br />
Address: Box 564, Disneyland<br />
Phone: +12 34 56 78
</address>
<bdo dir=”rtl”>Here is some Hebrew text!</bdo>
<blockquote>
Here is a long quotation here is a long quotation here is a long quotation here is a long
quotation here is a long quotation here is a long quotation here is a long quotation here is a
long quotation here is a long quotation.
</blockquote>
<code>Computer code text</code></br>
<samp>Sample computer code text</samp></br>
<kbd>Keyboard text</kbd></br>
<var>Variable</var></br>
<cite>Citation</cite></br>
<dfn>Definition term</dfn></br>
<q>
Here is a short quotation here is a short quotation
</q></br>
<tt>Teletype text</tt></br>
<pre>
Text in a pre element
is displayed in a fixed-width
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font, and it preserves
both

spaces and

line breaks
</pre>
</body>
</html>

Tag

Attributes

Type

Description

Syntax

Example

<CODE>

none

Container

Defines computer <CODE> ...
<CODE>document.
code text
code fragment
location.href =
goes here ... </CODE> ‘index.html’; return
TRUE;</CODE>

<KBD>

none

Container

Defines keyboard <KBD> ... keyboard
text
input goes here ...
</KBD>

To begin, type
<KBD>go</KBD>
and press Enter.

<SAMP>

none

Container

Defines sample
computer code

<SAMP> ... program
output goes here ...
</SAMP>

to write a program to
produce the message
<SAMP>Hello
World</SAMP>.

<TT>

none

Container

Defines teletype
text

<TT> ... text to be in
fixed-width font goes
here ... <TT>

<TT>Login:</TT>

<VAR>

none

Container

Defines a variable <VAR> ... program
variable goes here ...
</VAR>

The <VAR>Record
Count</VAR> variable
is set to the number of
records
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<PRE>

none

Container

Defines
preformatted text

<LISTING> none

Container

Deprecated.
Use <pre> instead

<PLAINTEXT> none

Container

Deprecated.
Use <pre> instead

<XMP>

none

Container

Deprecated.
Use <pre> instead

<ABBR>

none

Container

Defines
abbreviation

<ABBR> ... an
acronym goes here ...
</ABBR>

She got her doctorate
(<ABBR>PhD</
ABBR>)

<ACRONYM> none

Container

Defines an
acronym

<ACRONYM> ...
acronym goes here ...
</ACRONYM>

Practical Extraction and
Reporting Language
<ACRONYM>(PERL)
</ACRONYM> is a
popular CGI scripting
language.

<ADDRESS> none

Container

Defines an address <ADDRESS>...address <ADDRESS>
element
goes here ...
webmaster@your</ADDRESS>
isp.com</ADDRESS>.

<BDO>

Container

Defines the text
direction

Dir =
”RTL|LTR”

<BLOCKQUOTE> CITE=”URL_ Container
of_cited_
document”
<Q>
CITE=”URL_ Container
of_cited_
document”
<CITE>

none

Container

<DFN>

none

Container

<STRONG> none

Container

Defines a long
quotation

<bdo dir=”rtl”>Here is <bdo dir=”rtl”>Here is
some text!</bdo>
some Hebrew text!</
bdo>
<blockquote> some
text here </blockquote>

Defines a short
quotation

<Q CITE=”URL_of_
cited_document”> ...
quotation goes here ...
</Q>
Defines a citation <CITE> ... citation
source goes here ...
</CITE>
Defines a
<DFN> ... term being
definition term introduced goes here ...
</DFN>
Contains text to
be strongly
emphasized

According to the
<CITE>HTML 4.0
Recommendation</CITE>
Freud proposed the idea
of a <DFN>catharsis
</DFN> - a releaseof
psychic tension.

<STRONG> ... strongly <STRONG>STOP!</
emphasized text goes STRONG> Do not
here ... </STRONG>
proceed any further.
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Block-Level Form at t ing Tags

Block-level formatting tags are usually applied to larger content than the text-level
formatting tags. The block-level tags define major sections of a document, such as paragraphs,
headings, abstracts, chapters, and so on.
Block.html
<html>
<body>
<blockquote>
Here is a long quotation here is a long quotation here is a long quotation here is a long
quotation here is a long quotation here is a long quotation here is a long quotation here is a
long quotation here is a long quotation.
</blockquote>
<center>Computer code text</center></br>
<samp>Sample computer code text</samp></br>
<div style=”color:#00FF00">
<h3>This is a header</h3>
<p>This is a paragraph.</p>
</div> </br>
<h1>This is heading 1</h1></br>
<h2>This is heading 2</h2></br>
<h3>This is heading 3</h3></br>
<h4>This is heading 4</h4></br>
<h5>This is heading 5</h5></br>
<p>My mother has <span class =”blue”>light blue</span> eyes.</p></br>
<hr />
<p>This is some text.</p>
<h6>This is heading 6</h6>
<dfn>Definition term</dfn></br>
<q>
Here is a short quotation here is a short quotation
</q></br>
<tt>Teletype text</tt></br>
<pre>
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Text in a pre element
is displayed in a fixed-width
font, and it preserves
both spaces and
line breaks
</pre>
</body>
</html>
Tag
<BR>

Attributes

Type

CLEAR=”
Standalone
LEFT|RIGHT|
ALL”

Description

Syntax

Example

Defines line break <BR CLEAR=”
in the document LEFT|RIGHT|ALL”>

First Name: <INPUT
TYPE=”TEXT”
NAME=”fname”><BR>

<BLOCKQUOTE> CITE=”URL_ Container
of_cited_
document”

Defines a long
quotation

<BLOCKQUOTE
CITE=”URL_of_cited_
document”> ... quoted
text goes here ...
</BLOCKQUOTE>

<BLOCKQUOTE>We,
the people, in order to
form a more perfect
Union ...</
BLOCKQUOTE>

<CENTER>

none

Centers all text and <CENTER> ... centered
other page
page components go
components it
here ... </CENTER>
contains.

<CENTER><I>A
Midsummer Night’s
Dream</I><BR>by
William Shakespeare</
CENTER>

<DIV>

ALIGN=”
Container
LEFT|RIGHT|
CENTER|
JUSTIFY”

Defines a section
or division of a
document that
requires a special
alignment.

<HR>

ALIGN=”
Standalone
alignment”
NOSHADE
SIZE=
“thickness”
WIDTH=”
pixels_or_
percentage_of_
screen”

Places a horizontal <HR ALIGN=
WIDTH=”pixels_
line on the page
“alignment” NOSHADE or_percentage_of_
SIZE=”thickness”
screen”>
<HR NOSHADE
WIDTH=80% SIZE=4>

Container

<DIV ALIGN=
<DIV ALIGN=”
“LEFT|RIGHT|CENTER| RIGHT”>Everything in
JUSTIFY”>...</DIV>
this section is rightjustified. Hard to read,
isn’t it?...</DIV>
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<H1>——
<H6>

ALIGN=”
Container
LEFT|RIGHT|
CENTER|
JUSTIFY”

Establishes a
hierarchy of
document heading
levels

<Hn ALIGN=”
<H1
LEFT|RIGHT|CENTER| ALIGN=”CENTER”>
JUSTIFY”> ... Level n Table of Contents</H1>
heading ... </Hn>where
n = 1, 2, 3, 4, 5, or 6.

<P>

ALIGN=”
Container
LEFT|RIGHT|
CENTER|
JUSTIFY”

Denotes a
paragraph.

<P ALIGN=”
<P ALIGN=”
LEFT|RIGHT|CENTER| CENTER”><H1>
JUSTIFY”>paragraph
Welcome!</H1></P>
text</P>

<PRE>

WIDTH=”
width_of_
widest_line”

Denotes text to be <PRE WIDTH=”
<PRE WIDTH=34>
treated as
width_of_widest_line”>... Catalog No. Item Price
preformatted
preformatted text goes AZ-1390 Polo $29.99
here ...</PRE>
Shirt
FT-0081 Sweater $52.99
CL-9334 Belt $16.99
</PRE>

<SPAN>

STYLE=”
Container
style
information”
ALIGN=”LEFT|
RIGHT|
CENTER|
JUSTIFY”

Container

Generic container <SPAN STYLE=”style
tag for defining a information”
document block ALIGN=”LEFT|RIGHT|
CENTER|JUSTIFY”>
range of text over which
style is to be applied
</SPAN>

<SPAN STYLE=”fontweight: bold; color: red;
text-indent: 0.25 in”>
Here is some bold, red,
text that’s indented by
one quarter of an inch.
</SPAN>
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1.9.11

List Tags

HTML 4.0 continues to support five types of lists, although tags for two of the five
have been deprecated.
Using the tags in this section, you can create the following types of lists:
1.

Definition lists

2.

Directory lists (deprecated)

3.

Menu lists (deprecated)

4.

Ordered (numbered) lists

5.

Unordered (bulleted) lists

Tag

Attributes

Type

Description

Syntax

Example

Related
tags

<OL>

1 -Arabic
container
numerals
A -uppercase
alphabet
a-lowercase
alphabet
I -uppercase
Roman
numerals
i -lowercase
Roman
numerals

Defines an <OL TYPE=“1|A|a|I|i”
ordered list START=“start_value”
COMPACT>
<LI>List item 1</LI>
<LI>List item 2</LI>
...
</OL>

Book Outline
<LI>
<OL TYPE=“A”>
<LI>HTML</LI>
<LI>XML</LI>
<LI>Dynamic
HTML</LI>
<LI>Java</LI>
<LI>JavaScript</LI>
</OL>

<UL>

DISC-solid container
circular bullet

Defines an <UL TYPE= “DISC |
unordered SQUARE|CIRCLE”
COMPACT>
list
<LI>List item 1</LI>
<LI>List item 2</LI>
...
</UL>

Web Browsers
<LI>
<UL
TYPE=“SQUARE”>
<LI>Netscape
Navigator</LI>
<LI>Microsoft
Internet Explorer</LI>
<LI>NCSA Mosaic</
LI>
</UL>

SQUAREsolid square
bullet
CIRCLEopen circular
bullet
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<LI>

TYPE=
container
“list_type”
START=
“start_value”

Defines a
list item

<LI TYPE=“list_type”

<DL>

COMPACT - container
to compress
the list items

Defines a
definition
list

<DL COMPACT>

<DL>

... terms and definitions go
here ...

<DT>Browser</DT>

<LI TYPE=“a”
START=“4”>Will
START=“start_value”> ... list
produce an ordered list
item goes here ... </LI>
beginning with the
lowercase letter d.

</DL>

<DD>A program that
allow a user to view de
Web pages</DD>
</DL>

<DT>

none

container

Defines a
term (an
item) in a
definition
list

<DT> ... term being defined <DL>
goes here ... </DT>
<DT>Creatine</DT>
<DD>A nutritional
supplement that
promotes muscle
development</DD>
<DL> ...
</DL>

<DD>

<DIR>

none

container

COMPACT - container
to reduce the
spacing
between list
items

Defines a <DD> ... term definition goes
description here ... </DD>
of a term in
a definition
list.

<DL>

Creates a <DIR COMPACT>
directory
listing. Items <LI>List item 1</LI>
in a
<LI>List item 2</LI>
directory list
are bulleted ...
and
</DIR>
generally
short-usually not
more than 20
characters in
length.

<DIR>

<DT>HTML</DT>
<DD>A document
description language
used to author Web
pages</DD>
...
</DL>

<LI>Mary Garrison,
x521</LI>
<LI>Tom Hinkle,
x629</LI>
<LI>Pat Joseph,
x772</LI>
</DIR>

<DIR>,
<MENU>,
<OL>,
and <UL>.
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<MENU>

COMPACT - container
to reduce the
vertical
spacing
between list
items

Deprecated.
Use <ul>
instead.
Creates a
menu
listing.

<MENU COMPACT>

<MENU COMPACT>

<LI>Menu list item 1</LI> <LI>Enter a Purchase
Order</LI>
<LI>Menu list item 2</LI>
<LI>Payroll
...
Functions</LI>
</MENU>
<LI>Generate
invoices</LI>
</MENU>

List.html
<HTML>
< list.html —>
<!— Advanced Lists: nested and ordered —>
<HEAD>
<TITLE>Internet and WWW How to Program - List</TITLE>
</HEAD>
<BODY>
<CENTER>
<H2><U>The Best Features of the Internet</U></H2>
</CENTER>
<UL>
<LI>You can meet new people from countries around the world.</LI>
<LI>You have access to new media as it becomes public:</LI>
<!— This starts a nested list, which uses a modified —>
<!— bullet. The list ends when you close the <UL> tag —>
<UL>
<LI>New games</LI>
<LI>New applications </LI>
<!— Another nested list, there is no nesting limit —>
<UL>
<LI>For business</LI>
<LI>For pleasure</LI>
</UL> <!— This ends the double nested list —>
<LI>Around the clock news</LI>
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<LI>Search engines</LI>
<LI>Shopping</LI>
<LI>Programming</LI>
<UL>
<LI>HTML</LI>
<LI>Java</LI>
<LI>Dynamic HTML</LI>
<LI>Scripts</LI>
<LI>New languages</LI>
</UL>
</UL> <!— This ends the first level nested list —>
<LI>Links</LI>
<LI>Keeping in touch with old friends</LI>
<LI>It is the technology of the future!</LI>
</UL> <!— This ends the primary unordered list —>
<BR><CENTER><H2>My 3 Favorite <EM>CEO’s</EM></H2></CENTER>
<!— Ordered lists are constructed in the same way as —>
<!— unordered lists, except their starting tag is <OL> —>
<OL>
<LI>Bill Gates</LI>
<LI>Steve Jobs</LI>
<LI>Michael Dell</LI>
</OL>
<h4>A Definition List:</h4>
<dl>
<dt>Coffee</dt>
<dd>Black hot drink</dd>
<dt>Milk</dt>
<dd>White cold drink</dd>
</dl>
<h4>Numbered list:</h4>
<ol>
<li>Apples</li>
<li>Bananas</li>
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<li>Lemons</li>
<li>Oranges</li>
</ol>
<h4>Letters list:</h4>
<ol type=”A”>
<li>Apples</li>
<li>Bananas</li>
<li>Lemons</li>
<li>Oranges</li>
</ol>
<h4>Lowercase letters list:</h4>
<ol type=”a”>
<li>Apples</li>
<li>Bananas</li>
<li>Lemons</li>
<li>Oranges</li>
</ol>
<h4>Roman numbers list:</h4>
<ol type=”I”>
<li>Apples</li>
<li>Bananas</li>
<li>Lemons</li>
<li>Oranges</li>
</ol>
<h4>Lowercase Roman numbers list:</h4>
<ol type=”i”>
<li>Apples</li>
<li>Bananas</li>
<li>Lemons</li>
<li>Oranges</li>
</ol>
</BODY>
</HTML>
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Tables



Tables are frequently used to organize data into rows and columns.



Syntax
<TABLE ALIGN=”LEFT|CENTER|RIGHT”
BORDER=”thickness_in_pixels”
BGCOLOR=”color” WIDTH=”pixels_or_percentage_of_browser_width”
COLS=”number_of_columns”
CELLPADDING=”pixels”
CELLSPACING=”pixels”
FRAME=”outer_border_rendering”
RULES=”inner_border_rendering”
SUMMARY=”description_of_table_contents_and_structure”>
...
</TABLE>
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Values of the FRAME Attribute of the <TABLE> Tag
Purpose

Value

Displays a border on the top of a table frame

ABOVE

Displays a border at the bottom of a table frame

BELOW

Displays a border on all four sides of a table frame

BORDER

Same as BORDER

BOX

Displays a border on the left and right sides of a table frame

HSIDES

Displays a border on the left side of a table frame

LHS

Displays a border on the right side of a table frame

RHS

Displays a border at the top and bottom of a table frame

VSIDES

Suppresses the display of all table frame borders

VOID

Values of the RULES Attribute of the <TABLE> Tag
Value

Purpose

ALL

Displays a border between all rows and columns

COLS

Displays a border between all columns

GROUPS

Displays a border between all logical groups (as defined by the
<THEAD>, <TBODY>, <TFOOT>, and <COLGROUP> tags)

NONE

Suppresses all inner borders

ROWS

Displays a border between all table rows

All tags are of type : container
Tag
<TABLE>

Attributes

Description

Syntax

ALIGN=”LEFT|CENTER|RIGHT” Defines a table <TABLE ALIGN= “LEFT|CENTER|
RIGHT” ORDER = “thickness_in_pixels”
BORDER=”thickness_in_pixels”
BGCOLOR=“color”
BGCOLOR=”rgb(x,x,x)|#xxxxxx|
WIDTH=”pixels_or_percentage_of_browser_
colorname”
width” COLS= “number_of_columns”
WIDTH =”pixels_or_percentage_
CELLPADDING=“pixels” CELLSPACING
of_browser_width”
=“ pixels” FRAME=” outer_border_
rendering” RULES=” inner_border_
COLS=”number_of_columns”
rendering” SUMMARY=” description_of_
CELLPADDING=”pixels”
table_contents_and_structure”>...</TABLE>

Related
Tags
<CAPTION>,
<THEAD>,
<TFOOT>,
<TBODY>,
<COLGROUP>,
<COL>,
<TR>, <TH>,
and <TD>.
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CELLSPACING=”pixels”
FRAME=”outer_border_rendering
which should be visible”
(void,above, below, hsides, lhs, rhs,
vsides, box, border)
RULES=”inner_border_rendering
which should be visible”
(none , groups, rows, cols, all)
SUMMARY =
“description_of_table_
contents_and_structure”>

<TH>

Abbr =”text”
Defines a table
Align= “left|right|center|
header
justify|char”
Axis=“category_name”
Bgcolor = “rgb(x,x,x) |#
xxxxxx|colorname”
Char=“character”
charoff =“number”
colspan =“number”
height=“pixels|%”
nowrap =“nowrap”
Rowspan=“number”
Scope=“col|colgroup|row|rowgroup”
Valign=“top|middle|bottom|baseline”
Width=“pixels|%”

<TH ALIGN=“LEFT|RIGHT|CENTER
|JUSTIFY|CHAR”VALIGN=
“TOP|MIDDLE | BOTTOM|
BASELINE”CHAR= ” alignment_character”
CHAROFF= “alignment_character_offset”
NOWRAP ROWSPAN= “number_of_rows”
OLSPAN= “number_of_columns” ABBR=
“cell_abbreviation” AXIS = “list_of_
category_names” HEADERS=”list_of_ID
headers “SCOPE=” ROW|COL|
ROWGROUP|COLGROUP”>

<CAPTION>

ALIGN=
“LEFT|RIGHT|TOP|BOTTOM"

<CAPTION ALIGN=
“TOP|BOTTOM|LEFT|RIGHT”>

<TR>

ALIGN=
“LEFT|RIGHT|TOP|BOTTOM"

<TR ALIGN=“LEFT|RIGHT|CENTER|
JUSTIFY |CHAR”VALIGN=”
TOP|MIDDLE|BOTTOM|B ASELINE”>
</TR>

<TD>

Abbr =“text"
Align=“left|right|center|justify|char”
Axis=“category_name”
Bgcolor=“rgb(x,x,x)|#xxxxxx|
colorname”
Char=“character”
charoff=“number”
colspan=“number”
height=“pixels|%”
nowrap=“nowrap”
Rowspan=“number”
Scope=“col|colgroup|row|rowgroup”
Valign=“top|middle|bottom|baseline”
Width=“pixels|%”

<TD ALIGN = “LEFT|RIGHT|CENTER|
<TR><TD>
JUSTIFY |CHAR”VALIGN=”
TOP|MIDDLE| BOTTOM|BASELINE”
CHAR=” alignment_character”
CHAROFF=”alignment_character_offset”
NOWRAP ROWSPAN=” number_of_rows”
COLSPAN=”number_of_columns” BBR=”
header_cell_abbreviation” AXIS=”
list_of_category_names”
HEADERS=”list_of_ID headers” SCOPE=”
ROW|COL|ROWGROUP|COLGROUP”>—
—-</TD>

<TD><TH>
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<COLGROUP> Span= “number”

Defines groups <COLGROUP

Align=“left|right|center|justify|char” of table
Valign=“top|middle|bottom|baseline” columns
Bgcolor=“rgb(x,x,x)|#xxxxxx|colorname”
Char=“character”
charoff=“number”

<COL>
Span= “number”
(STANDALONE) Align= ”left|right|center|justify
|char”
Valign= ”top|middle|bottom|
baseline”
Bgcolor= “rgb(x,x,x)|#xxxxxx|
colorname”
Char= “character”
charoff = “number”

Defines the
attribute values
for one or more
columns in a
table

<COL>

SPAN=”number_of_columns” WIDTH=
“width_of_column_group” ALIGN=
“LEFT|RIGHT|CENTER|JUSTIFY|CHAR”
VALIGN=”TOP|MIDDLE|BOTTOM|
BASELINE”CHAR = “alignment_character”
CHAROFF=” alignment character_offset”>
...
</COLGROUP>
<COL SPAN=”number_of_columns”
<COLGROUP>
WIDTH=”width_of_column_
subgroup”ALIGN=”LEFT|RIGHT|CENTER|
JUSTIFY” VALIGN=”
TOP|MIDDLE|BOTTOM|BASELINE”
CHAR=” alignment_character”
CHAROFF=” alignment_character_offset”>

<THEAD>

Defines a table
Align=
“left|right|center|justify|char”
head
Valign=“top|middle|bottom|baseline”
Char=“ character”
charoff = “number”

<THEAD ALIGN=”LEFT| CENTER|RIGHT <TR> <TH>
|JUSTIFY| CHAR “ALIGN=”
<TD>
TOP|MIDDLE|BOTTOM| BASELINE”
CHAR= “lignment_character” CHAROFF=”
alignment_character_offset”>... rows that
comprise the header ...</THEAD>

<TBODY>

Align=“left|right|center|justify|char” Defines a table
Valign=“top|middle|bottom|baseline” body
Char=“character”
charoff=“number”

<TBODY
<TR> <TH>
ALIGN=”LEFT|CENTER|RIGHT|JUSTIFY| <TD>
CHAR”VALIGN=” TOP|MIDDLE|
BOTTOM| BASELINE”
CHAR=”alignment_character”
CHAROFF=”
alignment_character_offset”>... </BODY>

<TFOOT>

Align=“left|right|center|justify|char” Defines a table
Valign=“top|middle|bottom|baseline” footer
Char=“character”
charoff=“number”

<TFOOTALIGN=”LEFT|CENTER|RIGHT| <TR> <TH>
JUSTIFY| CHAR” VALIGN =”
<TD>
TOP|MIDDLE| BOTTOM|BASELINE”
CHAR=”alignment_character”
CHAROFF=” alignment_character_
offset”>...</TFOOT>

Table.html
<html>
<body>
<table width=”400" border=”1">
<caption align=”centre”<strong> <b> Budget </b></strong></caption>
<tr>
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<th align=”left”>Money spent on....</th>
<th align=”right”>January</th>
<th align=”right”>February</th>
</tr>
<tr>
<td align=”left”>Clothes</td>
<td align=”right”>$241.10</td>
<td align=”right”>$50.20</td>
</tr>
<tr>
<td align=”left”>Make-Up</td>
<td align=”right”>$30.00</td>
<td align=”right”>$44.45</td>
</tr>
<tr>
<td align=”left”>Food</td>
<td align=”right”>$730.40</td>
<td align=”right”>$650.00</td>
</tr>
<tr>
<th align=”left”>Sum</th>
<th align=”right”>$1001.50</th>
<th align=”right”>$744.65</th>
</tr>
</table>

</body>
</html>
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Table span.html
<html>
<body>
<h4>Cell that spans two columns:</h4>
<table border=”1">
<tr>
<th>Name</th>
<th colspan=”2">Telephone</th>
</tr>
<tr>
<td>Bill Gates</td>
<td>555 77 854</td>
<td>555 77 855</td>
</tr>
</table>
<h4>Cell that spans two rows:</h4>
<table border=”1">
<tr>
<th>First Name:</th>
<td>Bill Gates</td>
</tr>
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<tr>
<th rowspan=”2">Telephone:</th>
<td>555 77 854</td>
</tr>
<tr>
<td>555 77 855</td>
</tr>
<h4>With cellpadding and cellspacing:</h4>
<table border=”1" bgcolor=”cyan”
cellpadding=”10"
cellspacing = “10”>
<tr>
<td>First</td>
<td>Row</td>
</tr>
<tr>
<td>Second</td>
<td>Row</td>
</tr>
</table></body></html>

1.53

Internet Programming

1.54

1.9.13




Tag
<FORM>
(container)

Form s
When browsing websites, users often need to provide information such as search
queries, e-mail addresses and zip codes. HTML5 provides a mechanism, called a
form, for collecting data from a user.
Data that users enter on a web page is normally sent to a web server that provides
access to a site’s resources (for example, HTML5 documents, images, animations,
videos). These resources are located either on the same machine as the web server
or on a machine that the web server can access through the Internet. When a
browser requests a publicly available web page or file that’s located on a server,
the server processes the request and returns the requested resource. A request
contains the name and path of the desired resource and the protocol (method of
communication). HTML5 documents are requested and transferred via the
Hypertext Transfer Protocol (HTTP).
Attributes

ACTION=”URL_of_processing_ Defines a form for
script”
user input
METHOD=”GET|POST”
TARGET=”frame_name”
ENCTYPE=”MIME_type_of_file_to_
upload” ACCEPTCHARSET=”acceptable_character_sets”
ACCEPT=”acceptable_MIME_types”>

<INPUT>
(standalone)

Description

Syntax
<FORM
ACTION=”URL_of_processing_script”
METHOD=”GET|POST”
TARGET=”frame_name”
ENCTYPE=”MIME_type_of_file_to_upload”
ACCEPTCHARSET=”acceptable_character_sets”
ACCEPT=”acceptable_MIME_types”>
...
</FORM>

TYPE=”button| checkbox| file|
Defines an input field <INPUT TYPE=”TEXT|PASSWORD”
NAME=”field_name”
hidden| image| password| radio|
VALUE=”default_value”
reset |submit
SIZE=”field_size”
|text”NAME=”field_name”
MAXLENGTH=”maximum_input_length”
VALUE=”default_value”SIZE=”field_
DISABLED READONLY>
size”
or
MAXLENGTH=”maximum_input_
<!— Hidden field —>
length
<INPUT TYPE=”HIDDEN”
DISABLED READONLY
NAME=”field_name”
VALUE=”field_value”>
Or
<!— Checkbox —><INPUT
TYPE=”CHECKBOX”
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NAME=”field_name”
VALUE=”field_value”
CHECKED DISABLED>
or
<!— Radio button —><INPUT
TYPE=”RADIO”
NAME=”field_name”
VALUE=”field_value”
CHECKED DISABLED>
or
<!— File upload —><INPUT
TYPE=”FILE” NAME=”field_name”
VALUE=”default_value”ACCEPT=”
acceptable_MIME_types”
DISABLED>
or
<!-- Image-based button —>
<INPUT TYPE=”IMAGE”
SRC=”URL_of_image_file”
ALT=”text_description”ALIGN=”TOP
|MIDDLE | BOTTOM|LEFT|
RIGHT”USEMAP=”map_name”
DISABLED>
or
<!— Scripted button —
><INPUTTYPE=”BUTTON”
VALUE=”button_label”
onclick=”script_name” DISABLED>
or
<!— Submit/reset button —><INPUT
TYPE=”SUBMIT|RESET”
VALUE=”button_label” DISABLED>
<TEXTAREA> NAME=”field_name”
Defines a text-area (a
ROWS=”number_of_rows”
(container)
multi-line text input
COLS=”number_of_columns”
control)
DISABLED READONLY
ACCESSKEY=”shortcut_key_letter”
TABINDEX=”tab_position”

<TEXTAREA NAME=”field_name”
ROWS=”number_of_rows”
COLS=”number_of_columns”
DISABLED READONLY
ACCESSKEY=”shortcut_key_letter”
TABINDEX=”tab_position”>
... default text to appear in window ...
</TEXTAREA>
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<LABEL>
(container)

Defines a label to a
FOR=”field_ID”
ACCESSKEY=”shortcut_key_letter” control

<FIELDSET>
(container)

none

Defines a fieldset

<LEGEND>
(container)

ALIGN=LEFT, RIGHT, TOP, or
BOTTOM

Defines a caption for a <LEGEND
fieldset
ALIGN=”LEFT|RIGHT|TOP|BOTTOM”
ACCESSKEY=”shortcut_key_letter”>
... legend text goes here ...
</LEGEND>

<SELECT>
(container)

NAME=”field_name”
Defines a selectable
SIZE=”visible_rows”
list (a drop-down box)
MULTIPLE DISABLED
ACCESSKEY=”shortcut_key_letter”
TABINDEX=”tab_position

<LABEL FOR=”field_ID”
ACCESSKEY=”shortcut_key_letter”>
... label text goes here ...
</LABEL>
<FIELDSET>
... related input fields ...
</FIELDSET>

<SELECT NAME=”field_name”
SIZE=”visible_rows”
MULTIPLE DISABLED
ACCESSKEY=”shortcut_key_letter”
TABINDEX=”tab_position”>
...
</SELECT>

<OPTGROUP> LABEL=”label_text” DISABLED Defines an option
(container)
group

<OPTGROUP LABEL=”label_text”
DISABLED>
<OPTION> ... </OPTION>
<OPTION> ... </OPTION>
<OPTION> ... </OPTION>
...
</OPTGROUP>

<OPTION>
(container)

<OPTION VALUE=”option_value”
SELECTED

<BUTTON>
(container)

VALUE=”option_value”
SELECTED DISABLED
LABEL=”label_text”

Defines an option in
the drop-down box

TYPE=”SUBMIT|RESET|BUTTON” Defines a push button
NAME=”button_name”
VALUE=”button_value”
DISABLED
ACCESSKEY=”shortcut_key_letter”
TABINDEX=”tab_position”

DISABLED LABEL=”label_text”>
... option text ...
</OPTION>
<BUTTON
TYPE=”SUBMIT|RESET|BUTTON”
NAME=”button_name”
VALUE=”button_value”
DISABLED ACCESSKEY =
”shortcut_key_letter”
TABINDEX=”tab_position”>
... text for button face or <IMG> tag ...
</BUTTON>
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Feedback.html
<!DOCTYPE html>
<!— Feedback.html —>
<!— Form using a variety of components. —>
<html>
<head>
<meta charset = “utf-8”>
<title>More Forms</title>
</head>
<body>
<h1>Feedback Form</h1>
<p>Please fill out this form to help
us improve our site.</p>
<form method = “post” action = “http://www.deitel.com”>
<input type = “hidden” name = “recipient”
value = “deitel@deitel.com”>
<input type = “hidden” name = “subject”
value = “Feedback Form”>
<input type = “hidden” name = “redirect”
value = “main.html”>
<p><label>Name:
<input name = “name” type = “text” size = “25”>
</label></p>
<!— <textarea> creates a multiline textbox —>
<p><label>Comments:
</label></p>
<!— <input type = “password”> inserts a —>
<!— textbox whose display is masked with —>
<!— asterisk characters —>
<p><label>E-mail Address:
<input name = “email” type = “password” size = “25”>
</label></p>
<p>
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<strong>Things you liked:</strong><br>
label>Site design
<input name = “thingsliked” type = “checkbox”
value = “Design”></label>
<label>Links
<input name = “thingsliked” type = “checkbox”
value = “Links”></label>
<label>Ease of use
<input name = “thingsliked” type = “checkbox”
value = “Ease”></label>
<label>Images
<input name = “thingsliked” type = “checkbox”
value = “Images”></label>
<label>Source code
<input name = “thingsliked” type = “checkbox”
value = “Code”></label>
</p>
<!— <input type = “radio”> creates a radio —>
<!— button. The difference between radio buttons —>
<br>
<!— and checkboxes is that only one radio button —>
<!— in a group can be selected. -->
<p>
<strong>How did you get to our site?:</strong><br>
<label>Search engine
<label>Links from another site
<input name = “howtosite” type = “radio”
value = “link”></label>
<label>Deitel.com Web site
<input name = “howtosite” type = “radio”
value = “deitel.com”></label>
<label>Reference in a book
<input name = “howtosite” type = “radio”
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value = “book”></label>
<label>Other
<input name = “howtosite” type = “radio”
value = “other”></label>
</p>
<p>
<label>Rate our site:
<!— the <select> tag presents a drop-down —>
<!— list with choices indicated by the —>
<!— <option> tags —>
<select name = “rating”>
<option selected>Amazing</option>
<option>10</option>
<option>9</option>
<option>8</option>
<option>7</option>
<option>6</option>
<option>5</option>
<option>4</option>
<option>3</option>
<option>2</option>
<option>1</option>
<option>Awful</option>
</select>
</label>
</p>
<p>
<input type = “submit” value = “Submit”>
<input type = “reset” value = “Clear”>
</p>
</form>
</body>
</html>
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1.9.14

Fram e t ags

Framed layouts are the ones in which the browser window is broken into multiple
regions called frames. Each frame can contain a distinct HTML document, enabling to display
several documents at once.
Content.html
<html>
<body>
<a href =”sun.htm” target =”showframe”>Frame&nbsp; a</a><br />
<a href =”mercur.htm” target =”showframe”>Frame&nbsp; b</a><br />
<a href =”caption.htm” target =”showframe”>Frame&nbsp; c</a>
</body>
</html>
Navfram.htm
<html>
<frameset cols=”120,*”>
<frame src=”CONTENT.HTM” />
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<frame src=”sun.htm” name=”showframe” />
</frameset>
</html>

Tag

Type

Attributes

Description

Syntax

<frameset> Container

Col=”pixels,%,*”
Row =”pixels, %,*”

Defines a set of frames

<FRAMESET ROWS=
“list_of_row_sizes”
COLS=”list_of_column_sizes”>
----------------<FRAMESET>

<frame>

frameborder = 0|1
longdesc = URL
marginheight = pixels
marginwidth = pixels
name= name
noresize = noresize
scrolling =yes| no|auto
src = URL

Defines a sub window (a
frame)

<FRAME SRC=”url of the
document”
NAME=”frame name”
FRAMEBORDER = “0|1”
MARGINWIDTH = “width in
pixels”
MARGINHEIGHT = “height
in pixels”
NORESIZE SCROLLING =
“yes|no|auto”
LONGDESC = “url of
description”>

standalone

<noframes> Container

Defines a noframe section <NOFRAMES>
for browsers that do not ------Non Frame content goes
handle frames
here --------------</NOFRAMES>
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<iframe>

frameborder = 0|1
Defines an inline sub
longdesc = URL
window (frame)
marginheight = pixels
marginwidth = pixels
name= name
noresize = noresize
scrolling =yes| no|auto
src = URL
Align = “TOP|MIDDLE|
BOTTOM|LEFT|RIGHT

<IFRAMES
SRC=”url of the document”
NAME =”frame name”
FRAMEBORDER = “0|!”
WIDTH = “frame width in
pixels of percentage”
HEIGHT = “frame height in
pixels of percentage”
MARGINWIDTH = “width in
pixels”
MARGINHEIGHT = “height
in pixels”
SCROLLING=”yes|no|auto”
ALIGN=”TOP|MIDDLE|BOTTOM|
LEFT| RIGHT”
LONGDESC = “url of
description”>
-------------text or image
alternative to the floating
frame ----------<IFRAME>

<META>
Type: Standalone
Function : Defines document meta-information, such as keywords, expiration date,
author, page generation software used, and many other document-specific items. It also
supports the notion of client pull—a dynamic document technique in which the browser
loads a new document after a specified delay.
Syntax:
<META HTTP-EQUIV=”header” CONTENT=”value”>
or
<META NAME=”name” CONTENT=”value”>
Attributes:
The <META> tag takes the following attributes:
HTTP-EQUIV—


Specifies a type of HTTP header to be sent with the document.



The value of the header is given by the CONTENT attribute.
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The two most commonly used values of HTTP-EQUIV are REFRESH, which



refreshes the page after a specified delay, and EXPIRES, which gives the date
after which content in the document is not considered to be reliable.

NAME—


Set equal to the name of the document meta-variable you want to specify.



The value of the variable is given in the CONTENT attribute.



Typical values for NAME include AUTHOR, KEYWORDS, GENERATOR, and
DESCRIPTION.



The KEYWORDS value is particularly useful for specifying words you would
like a search engine’s indexing program to associate with the page.

SCHEME— Provides information on how to interpret the meta-variable. For example,
with the following <META> tag:
<META SCHEME=”9-digit-ZipCode” NAME=”zip” CONTENT=”02134-1078">
CONTENT: Specifies either the HTTP header or the value of the meta-variable.
Example:
<HEAD>
<!— The first <META> tag instructs the browser to load a new page after 5
seconds. —>
<!— This is useful for creating a splash screen effect. —>
<META HTTP-EQUIV=”Refresh” CONTENT=”5;
URL=http://www.myserver.com/index2.html”>
<!— The remaining <META> tags specify author and keyword information. —>
<META NAME=”AUTHOR” CONTENT=”Eric Ladd”>
<META NAME=”KEYWORDS” CONTENT=”Main page, welcome, neat
stuff”>
... </HEAD>
<LINK>
Type:

Standalone

Function : Denotes the linking relationship between two files.
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Syntax:
<LINK HREF=”url_of_linked_file” TITLE=”title”
REL=”forward_relationship” REV=”reverse_relationship”>
Attributes: The <LINK> tag takes the following attributes:


CHARSET—Denotes which character encoding scheme to use.



HREF—Set equal to the URL of the file to which you’re making the linking
reference.



HREFLANG—Specifies the language code for the linked file.



MEDIA—Provides the intended display destination for the linked document. The
default value of MEDIA is “screen.”



TARGET—Specifies which frame to target.



TITLE—Gives the link a descriptive title.



REL—Specifies the relationship of the linked file to the current file.



REV—Specifies how the current file relates to the linked file.

Possible Values for the REL and REV Attributes
Value

Meaning

Copyright

Web site’s copyright page

Glossary

Glossary of terms for a site

Help

Site help page

Home

Site home page

Index

Site index page

Made

Mail to URL pointing to the email address of the page author

Next

Page that logically follows the current page

Previous

Page that precedes the current page

Stylesheet

File containing style information for the page

TOC

Site table of contents

Up

Page that is above the current page in a site’s hierarchy
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Example:
<HEAD>
<LINK HREF=”/style/styles.css” REL=”Stylesheet”>
<LINK HREF=”/index.html” REL=”Home”>
<LINK HREF=”/help.html” REL=”Help”>
<LINK HREF=”back_one.html” REV=”Previous”>

</HEAD>

1.9.15

HTML5 New Elem ent s

The web, and the utilization of the web, has changed a considerable measure since
1999, when HTML 4.01 turned into a standard.
HTML5 has likewise included new elements for drawing representation, showing media
content, for better page structure and better structure taking care of, and a few new APIs, for
example, move and customize, get the land position of a client, store neighborhood
information, and that’s only the tip of the iceberg.

1.9.16

Sem ant ic or St ruct ural Elem ent s

<article>

The <article> element speaks to a part of a page that comprises of an
independent arrangement in a report, page, provision, or site and that is
proposed to be freely distributable or reusable, e.g. in syndication (supply
of material for reuse and integration with other material). This could
be a gathering post, a magazine or daily paper article, a web journal
entrance, a client submitted remark, an intuitive gadget or device, or any
possible free thing of substance.

<aside>

The <aside> element speaks to a segment of a page that comprises of
substance that is tangentially identified with the substance around the
<aside> element, and which could be viewed as partitioned from that
substance. Such segments are regularly spoken to as sidebars in printed
typography.

<bdi>

The <bdi> elements speaks to a compass of content that is to be secluded
from its surroundings for the reasons of bidirectional content arranging.

<details>

The <details> element speaks to an exposure gadget from which the client
can get extra data or controls. This element shouldn’t be used in footnotes.
This element is used as the parent of <summary> element
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<dialog>

The <dialog> element characterizes a dialog box or window. The <dialog>
element makes it simple to make popup dialogs and models on a website
page.

<figcaption>

The <figcaption> element speaks to a caption or legend for a figure or
image. This element is used with it's parent <figure> element.

<figure>

The <figure> element speaks to an unit of substance, alternatively with a
subtitle, that is independent, that is normally referenced as a solitary unit
from the principle stream of the record, and that could be moved far from
the primary stream of the archive without influencing the report's
importance. This element is followed by it's child, <figcaption> element.

<footer>

The <footer> element speaks to a footer for its closest precursor
segmenting substance or separating root element. A <footer> element
normally holds data about its area, for example, who thought of it,
connections to related records, copyright information, and so forth.

<header>

The <header> element is a gathering of initial or navigational helps. A
<header> element ordinarily holds the segment's heading (a h1â€"h6
element or a <hgroup> element), however can likewise hold other
substance, for example, a list of chapters, an inquiry structure, or any
applicable logo.

<hgroup>

<hgroup> has now been removed from the HTML5 specification. The
<hgroup> element is commonly used to gathering a set of one or more
h1-h6 elements - to gathering, for instance, a segment title and a going
with subtitle

<main>

The <main> element could be utilized as a compartment for the
predominant substance of an alternate element. It speaks to its youngsters.

<mark>

The <mark> element speaks to a run of content in one record marked or
highlighted for reference purposes, because of its importance in an
alternate setting.

<menuitem>

The <menuitem> element characterizes a command/menu thing that the
client can conjure from a popup menu.

<menu>

The <menu> element represents a list or set of commands. On clicking
the <menu> element the drop down or popup appears

<nav>

The <nav> element speaks to a segment of a page that connections to
different pages or to parts inside the page: an area with navigation joins.
Not all gatherings of connections on a page need to be in a <nav> element
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just areas that comprise of real navigation squares are suitable for the
<nav> element. Specifically, it is regular for footers to have an
arrangement of connections to different key parts of a site, yet the footer
element is more suitable in such cases, and no <nav> element is vital for
those connections.
<rp>

Ruby parentheses (<rp>), an element used to wrap opening and shutting
enclosures around rt, ruby content. These are for client executors that
don't help ruby content, so it bodes well when shown inline.

<rt>

The <rt> tag characterizes a clarification or elocution of characters (for
East Asian typography) in a ruby annotation. It comes after the base text
it defines.

<ruby>

The <ruby> element permits compasses of stating substance to be stamped
with ruby annotations. It is utilized for East Asian typography, to show
the elocution of East Asian characters.

<section>

The <section> element speaks to a bland archive or provision section…
The <section> element is not a non specific compartment element. At
the point when an element is required just for styling purposes or as a
comfort for scripting, creators are swayed to utilize the <div> element. A
general standard is that the <section> element is proper just if the
element's substance would be recor ded expressly in the recor d's
framework.

<summary>

The <summary> element speaks to a summary, heading, or legend for
whatever is left of the substance of the <summary> element's guardian
<details> element, if any.

<time>

The <time> element speaks to either a time on a 24 hour clock, or an
exact date in the proleptic Gregorian datebook, alternatively with a time
and a time-zone balance.

<wbr>

The <wbr> element speaks to a line break good fortune. Any substance
inside <wbr> elements should not be viewed as a feature of the
encompassing content.

Internet Programming

1.68

Pagestructure.html
<html>
<head>
<title> page structure</title>
</head>
<body>
<header><!— header element creates a header for the page —>
<img src = “india.jpg” alt = “my country” />
<h1>Simple <span>HTML5</span> blog</h1>
<!— time element inserts a date and/or time —>
<time>2012-01-17</time>
</header>
<section id = “1”><!— Begin section 1 —>
<nav>
<h2> Recent sites</h2>
<ul>
<li><span>Blog</span></li>
<li><a href=””>About</a></li>
<li><a href=””>Contact</a></li>
</ul>
</nav>
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</section>
<section id = “2”><!— Begin section 2 —>
<h2>comics seies Books</h2>
<h3><em>comics book </em></h3>
<figure><!— figure element describes the image —>
<img src = “hacknm.gif” alt = “comics” />
<!— figurecaption element inserts a figure caption —>
<figcaption><em>comics series book</em>
cover.
</figcaption>
</figure>
<!—article element represents content from another source —>
<article>
<header>
<h5>From
<em>
<a href = “http://www.deitel.com/books/jhtp9/”>
Java How to program, 9/e: </a>
</em>
</h5>
</header>
<p>Features include:
<ul>
<li>Rich coverage of fundamentals, including
<!— mark element highlights text —>
<mark>two chapters on control statements</mark></li>
</ul>
<!— summary element represents a summary for the —>
<!— content of the details element —>
<details>
<summary>Recent Edition Testimonials </summary>
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<ul>
<li>”Updated to reflect the state of the art in Java technologies; its deep and
crystal clear explanations make it indispensable. The social-consciousness
[Making a Difference] exercises are something really new and refreshing.”
<strong>&mdash;Jos&eacute; Antonio Gonz&aacute;lez Seco, Parliament of
Andalusia</strong></li>
</ul>
</details>
</p>
</article>
<!— aside element represents content in a sidebar that’s —>
<!— related to the content around the element —>
<aside>
The aside element is not formatted by the browsers.
</aside>
<!— footer element represents a footer to a section or page, —>
<!— usually containing information such as author name, —>
<!— copyright, etc. —>
<footer>
<!— wbr element indicates the appropriate place to break a —>
<h6>&copy; 1992-2012 by Deitel &amp; Associ<wbr> ates, Inc.
All Rights Reserved.<h6>
<!— address element represents contact information for a —>
<!— document or the nearest body element or article —>
<address>
Contact us at <a href = “mailto:deitel@deitel.com”>
deitel@deitel.com</a>
</address>
</footer>
</body>
</html>
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1.9.17
<audio>

Em bedded Elem ent s
An <audio> element speaks to a sound or audio stream. Substance may be
given inside the <audio> element
Attribute

Value

Description

autoplay

autoplay

Specifies that the audio will start playing as soon
as it is ready

controls

controls

Specifies that audio controls should be displayed
(such as a play/pause button etc)

loop

loop

Specifies that the audio will start over again, every
time it is finished

muted

muted

Specifies that the audio output should be muted

preload

auto
metadata
none

Specifies if and how the author thinks the audio
should be loaded when the page loads

src

URL

Specifies the URL of the audio file
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<canvas>

The <canvas> element gives scripts a determination subordinate bitmap
canvas, which might be u tilized for r ender ing char ts, a musement
representation, workmanship, or other visual pictures on the fly.
Attribute

<embed>

Value

Description

height

pixels

Specifies the height of the canvas

width

pixels

Specifies the width of the canvas

The <embed> element gives a mix point to an outer (normally non-HTML)
requisition or intelligent substance.
Attribute

Value

Description

height

pixels

Specifies the height of the embedded content

src

URL

Specifies the address of the external file to embed

type

media_type Specifies the media type of the embedded content

width

pixels

Specifies the width of the embedded content

<map>

The <map> element, in conjunction with an img element and any zone element
relatives, characterizes a picture map. The element speaks to its kids.

<math>

The <math> element from the Mathml namespace falls into the implanted
substance, stating substance, and stream content classes for the reasons of the
substance demonstrates in this particular.

<source>

The <source> element permits creators to tag different option media resources
for media elements. It doesn’t speak to anything on its own. It is used with
<audio> and <video> tag.
Attribute

<svg>

Value

Description

media

media_query Specifies the type of media resource

src

URL

Specifies the URL of the media file

type

media_type

Specifies the media type of the media resource

The <svg> element from the SVG namespace falls into the installed substance,
stating substance, and stream content classes for the reasons of the substance
shows in this determination.
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<track>

The <track> element permits creators to point out unequivocal outer timed
content tracks for media elements. It doesn't speak to anything on its own.
This tag is often used with <video> tag.
Attribute

<video>

Value

Description

default

default

Specifies that the track is to be enabled if the
user’s preferences do not indicate that another
track would be more appropriate

kind

captions
chapters
descriptions
metadata
subtitles

Specifies the kind of text track

label

text

Specifies the title of the text track

src

URL

Required. Specifies the URL of the track file

srclang

language_code Specifies the language of the track text data
(required if kind=“subtitles”)

A <video> element is utilized for playing videos or films, and sound documents
with subtitles.Substance may be given inside the <video> element.
Format

MIME-type

MP4

video/mp4

WebM

video/webm

Ogg

video/ogg

Attribute

Value

Description

autoplay

autoplay

Specifies that the video will start playing as
soon as it is ready

controls

controls

Specifies that video contr ols should be
displayed (such as a play/pause button etc).

height

pixels

Sets the height of the video player

loop

loop

Specifies that the video will start over again,
every time it is finished
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muted

muted

Specifies that the audio output of the video
should be muted

poster

URL

Specifies an image to be shown while the video
is downloading, or until the user hits the play
button

preload

auto
metadata
none

Specifies if and how the author thinks the video
should be loaded when the page loads

src

URL

Specifies the URL of the video file

width

pixels

Sets the width of the video player

Embedded.html
<!DOCTYPE html>
<html>
<body>
<embed src=”india.jpg”width=”200" height=”200"></br>
<embed src=”animation.swf” type=”application/vnd.adobe.flash-movie”></br>
<audio controls>
<source src=”kalimba.mp3" type=”audio/mpeg”>
Your browser does not support the audio element.
</audio>
</body>
</html>
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1.9.18

New Form Elem ent s

<datalist>

The <datalist> element speaks to a set of option elements that speak to
predefined options for different controls. In the rendering, the <datalist>
element

<keygen>

The <keygen> element speaks to a key pair generator control. At the
point when the control's structure is submitted, the private key is put
away in the nearby keystore, and general society key is bundled and
sent to the server.

<meter>

The <meter> element speaks to a scalar estimation inside a known
extent, or a fragmentary worth; for instance plate utilization, the
significance of an inquiry result, or the division of a voting populace to
have chosen a specific competitor.

<output>

The <output> element speaks to the aftereffect of an estimation
performed by the requisition, or the consequence of a client activity.

<progress>

The <progress> element speaks to the culmination progress of an
undertaking. Progress may be either uncertain - importance it is vague
the amount work stays before the undertaking is finished (e.g., the errand
is sitting tight for a reaction from a remote host) - or a numeric esteem
somewhere around 0 and a given greatest, expressly indicating the
division of work that has so far been finished.

1.9.19

New < input > elem ent s

Color

<input type=“color”> is used for
input fields that should contain a color

Hexadecimal code

date

<input type=“date”> is used for
input fields that should contain a date.

yyyy-mm-dd
Fir efox and Inter net Explor er
display a text field in which a user
can enter a date such as 2012-0127. Chrome and Safari display a
spinner control-a text field with an
up-down arrow ( ) on the right sideallowing the user to select a date
by clicking the up or down arrow.
The start date is the current date.

Internet Programming

1.76

datetime

<input type=“datetime”> allows the
user to select a date and time (with time
zone).

yyyy-mm-dd
Chr ome r ender s an up-down
control and Opera renders a date
and time control

datetimelocal

<input type=“datetime-local”>
allows the user to select a date and
time (no time zone).

yyyy-mm-ddThh:mm
Internet Explor er, Firefox and
Safari all display a text field. Opera
displays a date and time control

email

<input type=“email”> is used for input
fields that should contain an e-mail
address.

name@domain.com

month

<input type=“month”> allows the user
to select a month and year.

yyyy-mm

number

<input type=“number”> is used for
input fields that should contain a
numeric value.

Any numeric value

range

<input type=“range”> is used for input
fields that should contain a value within
a range.

inherently self-validating when it
is rendered by the browser as a
slider control, because the user is
unable to move the slider outside
the bounds of the minimum or
maximum value.

search

<input type=“search”> is used for search
fields (a search field behaves like a regular
text field).

tel

<input type=“tel”>is used for input fields
that should contain a telephone number.

time

<input type=“time”> allows the user to
select a time (no time zone).

hh-mm

url

<input type=“url”> is used for input
fields that should contain a URL address.

http://www.domainname.com

week

<input type=“week”> allows the user to
select a week and year.

yyyy-wnn
Internet Explorer, Firefox and Safari
render a text field. Chrome renders
an up-down control.
Opera renders week control with a
down arrow that, when clicked,
brings up a calendar for the current
month with the corresponding week
numbers listed down the left side
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<input> Restrictions
Here is a list of some common input restrictions (some are new in HTML5):
Attribute

Description

disabled

Specifies that an input field should be disabled

max

Specifies the maximum value for an input field

maxlength

Specifies the maximum number of character for an input field

min

Specifies the minimum value for an input field

pattern

Specifies a regular expression to check the input value against

readonly

Specifies that an input field is read only (cannot be changed)

required

Specifies that an input field is required (must be filled out)

size

Specifies the width (in characters) of an input field

step

Specifies the legal number intervals for an input field

value

Specifies the default value for an input field

<input> Attributes
autocomplete







The autocomplete attribute specifies whether a form or input field
should have autocomplete on or off.
When autocomplete is on, the browser automatically complete
values based on values that the user has entered before.
The autocomplete attribute works with <form> and the following
<input> types: text, search, url, tel, email, password, datepickers,
range, and color.

value



readonly



disabled



The disabled attribute specifies that the input field is disabled.



A disabled element is un-usable and un-clickable.



Disabled elements will not be submitted.

size



The value attribute specifies the initial value for an input field
The readonly attribute specifies that the input field is read only
(cannot be changed

The size attribute specifies the size (in characters) for the input
field
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maxlength



autofocus





novalidate



It specifies that form data should not be validated when submitted.

formaction



















formnovalidate

It specifies that an <input> element should automatically get focus
when the page loads.
The novalidate attribute is a <form> attribute



formmethod

The autofocus attribute is a boolean attribute.



form

formenctype

The maxlength attribute specifies the maximum allowed length for
the input field





The form attribute specifies one or more forms an <input> element
belongs to.
The formaction attribute specifies the URL of a file that will process
the input control when the form is submitted.
The formaction attribute overrides the action attribute of the <form>
element.
T he formaction attr ibute is used with type=“submit” and
type=“image”.
The formenctype attribute specifies how the form-data should be
encoded when submitting it to the server (only for forms with
method=“post”)
The formenctype attribute overrides the enctype attribute of the
<form> element.
The formenctype attr ibute is used with type=“submit“ and
type=“image”.
The formmethod attribute defines the HTTP method for sending
form-data to the action URL.
The formmethod attribute overrides the method attribute of the
<form> element.
The formmethod attribute can be used with type=“submit” and
type=“image”.
The formnovalidate attribute overrides the novalidate attribute of
the <form> element.
The formnovalidate attribute can be used with type="submit".
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formtarget







height and width



list



min and max





multiple







pattern





placeholder







required
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The formtarget attribute specifies a name or a keyword that indicates
where to display the response that is received after submitting the
form.
The formtarget attribute overrides the target attribute of the <form>
element.
The formtarget attribute can be used with type=“submit” and
type=“image”.
The height and width attributes specify the height and width of an
<input> element
The list attribute refers to a <datalist> element that contains predefined options for an <input> element.
The min and max attributes specify the minimum and maximum
value for an <input> element.
The min and max attributes work with the following input types:
number, range, date, datetime, datetime-local, month, time and
week.
The multiple attribute is a boolean attribute.
When present, it specifies that the user is allowed to enter more
than one value in the <input> element.
The multiple attribute works with the following input types: email,
and file.
The pattern attribute specifies a regular expression that the <input>
element's value is checked against.
The pattern attribute works with the following input types: text,
search, url, tel, email, and password.
The placeholder attribute specifies a hint that describes the expected
value of an input field (a sample value or a short description of the
format).
The hint is displayed in the input field before the user enters a
value.
The placeholder attribute works with the following input types:
text, search, url, tel, email, and password.
The required attribute is a boolean attribute.
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step







When present, it specifies that an input field must be filled out
before submitting the form.
The required attribute works with the following input types:
text, search, url, tel, email, password, date pickers, number,
checkbox, radio, and file.
The step attribute specifies the legal number intervals for an
<input> element.
Example: if step=“3”, legal numbers could be -3, 0, 3, 6, etc.
The step attribute works with the following input types: number,
range, date, datetime, datetime-local, month, time and week.

Newform.html
<!DOCTYPE html>
<!— : newforminputtypes.html —>
<!— New HTML5 form input types and attributes. —>
<html>
<head>
<meta charset=”utf-8">
<title>New HTML5 Input Types</title>
</head>
<body>
<h1>New HTML5 Input Types Demo</h1>
<p>This form demonstrates the new HTML5 input types
and the placeholder, required and autofocus attributes.
</p>
<form method = “post” action = “http://www.deitel.com”>
<p>
<label>Color:
<input type = “color” autofocus />
(Hexadecimal code such as #ADD8E6)
</label>
</p>
<p>
<label>Date:
<input type = “date” />
(yyyy-mm-dd)
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</label>
</p>
<p>
<label>Datetime:
<input type = “datetime” />
(yyyy-mm-ddThh:mm+ff:gg, such as 2012-01-27T03:15)
</label>
</p>
<p>
<label>Datetime-local:
<input type = “datetime-local” />
(yyyy-mm-ddThh:mm, such as 2012-01-27T03:15)
</label>
</p>
<p>
<label>Email:
<input type = “email” placeholder = “name@domain.com”
required /> (name@domain.com)
</label>
</p>
<p>
<label>Month:
<input type = “month” /> (yyyy-mm)
</label>
</p>
<p>
<label>Number:
<input type = “number”
min = “0”
max = “7”
step = “1”
value = “4” />
</label> (Enter a number between 0 and 7)
</p>
<p>
<label>Range:
0 <input type = “range”
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min = “0”
max = “20”
value = “10” /> 20
</label>
</p>
<p>
<label>Search:
<input type = “search” placeholder = “search query” />
</label> (Enter your search query here.)
</p>
<p>
<label>Tel:
<input type = “tel” placeholder = “(###) ###-####”
pattern = “\(\d{3}\) +\d{3}-\d{4}” required />
(###) ###-####
</label>
</p>
<p>
<label>Time:
<input type = “time” /> (hh:mm:ss.ff)
</label>
</p>
<p>
<label>URL:
<input type = “url”
placeholder = “http://www.domainname.com” />
(http://www.domainname.com)
</label>
</p>
<p>
<label>Week:
<input type = “week” />
(yyyy-Wnn, such as 2012-W01)
</label>
</p>
<p>
<input type = “submit” value = “Submit” />
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<input type = “reset” value = “Clear” />
</p>
</form>
</body>
</html>
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Autocomplet.html
<!DOCTYPE html>
<!— autocomplete.html —>
<!— New HTML5 form autocomplete attribute and datalist element. —>
<html>
<head>
<meta charset=”utf-8">
<title>New HTML5 autocomplete Attribute and datalist Element</title>
</head>
<body>
<h1>Autocomplete and Datalist Demo</h1>
<p>This form demonstrates the new HTML5 autocomplete attribute
and the datalist element.
</p>
<!— turn autocomplete on —>
<form method = “post”autocomplete = “on” >
<p><label>First Name:
<input type = “text” id = “firstName”
placeholder = “First name” /> (First name)
</label></p>
<p><label>Last Name:
<input type = “text” id = “lastName”
placeholder = “Last name” /> (Last name)
</label></p>
<p><label>Email:
<input type = “email” id = “email”
placeholder = “name@domain.com” /> (name@domain.com)
</label></p>
<p><label for = “txtList”>Birth Month:
<input type = “text” id = “txtList”
placeholder = “Select a month” list = “months” />
<datalist id = “months”>
<option value = “January”>
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<option value = “February”>
<option value = “March”>
<option value = “April”>
<option value = “May”>
<option value = “June”>
<option value = “July”>
<option value = “August”>
<option value = “September”>
<option value = “October”>
<option value = “November”>
<option value = “December”>
</datalist>
</label></p>
<p><input type = “submit” value = “Submit” />
<input type = “reset” value = “Clear” /></p>
</form>
</body>
</html>
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Note: autocomplete automatically fills in the data when the user returns to a form
submitted previously and begins typing in the First Name input element; clicking shanmugam
inserts that value in the input

1.10 XHTML
What Is XHTML?


XHTML stands for EXtensible HyperText Markup Language



XHTML is almost identical to HTML



XHTML is stricter than HTML



XHTML is HTML defined as an XML application



XHTML is supported by all major browsers

The Most Important Differences from HTML:
Document Structure


XHTML DOCTYPE is mandatory



The xmlns attribute in <html> is mandatory



<html>, <head>, <title>, and <body> are mandatory
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XHTML Elements


XHTML elements must be properly nested



XHTML elements must always be closed



XHTML elements must be in lowercase



XHTML documents must have one root element

XHTML Attributes


Attribute names must be in lower case



Attribute values must be quoted



Attribute minimization is forbidden

How to Convert from HTML to XHTML
1.

Add an XHTML <!DOCTYPE> to the first line of every page

2.

Add an xmlns attribute to the html element of every page

3.

Change all element names to lowercase

4.

Close all empty elements

5.

Change all attribute names to lowercase

6.

Quote all attribute values

1.11 CASCADE STYLE SHEET -3
Introduction to CSS
What is CSS?


CSS stands for Cascading Style Sheets



Styles define how to display HTML elements



Styles are normally stored in Style Sheets



Styles were added to HTML 4.0 to solve a problem



External Style Sheets can save you a lot of work



External Style Sheets are stored in CSS files



Multiple style definitions will cascade into one
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Evolution of CSS
CSS features
Version

Overview of Features

CSS1

Text handling, including fonts, sizing, styles, and spacing. Background
and colors, margins, borders and padding control of objects, list styles

CSS2

Printing specific features, aural render up, downloadable fonts, positioned
elements, table support, support for CSS with XML, some interface
control such as cursor display, limited behavior such as hover effects on
links

CSS3

Support for vertical running text, multicolumn layout facilities. Increased
support for associating behaviors and styles, integration with graphics,
color and font technologies

1.11.1

Cascading Order

Generally speaking where number four has the highest priority:
1.

Browser default

2.

External Style Sheet

3.

Internal Style Sheet (inside the <head> tag)

4.

Inline Style (inside HTML element)

So, an inline style (inside an HTML element) has the highest priority, which means
that it will override every style declared inside the <head> tag, in an external style sheet, and
in a browser (a default value).
CSS Syntax
Syntax
The CSS syntax is made up of three parts: a selector, a property and a value:
Selector {property: value}
1.

The selector is normally the HTML element/tag we wish to define

2.

The property is the attribute we wish to change, and each property can take a
value.

3.

The property and value are separated by a colon and surrounded by curly braces:
eg.
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body {color: black}
4.

If the value is multiple words, put quotes around the value:
p {font-family: “sans serif”}

5.

If we want to specify more than one property, we must separate each property
with a semi-colon. The example below shows how to define a center aligned
paragraph, with a red text color:
p {text-align:center;color:red}

6.

To make the style definitions more readable, you can describe one property on
each line, like this:
p
{
text-align: center;
color: black;
font-family: arial
}

7.

Grouping :
We can group selectors. Separate each selector with a comma. In the example
below we have grouped all the header elements. Each header element will be
green:
h1,h2,h3,h4,h5,h6
{
color: green
}

8.

The class Selector
The class selector can define different styles for the same type of HTML element.
For example if we want to have two types of paragraphs in our document: one
right-aligned paragraph, and one center-aligned paragraph. We can do it with styles:
p.right {text-align: right}
p.center {text-align: center}
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9.

We can use the class attribute in our HTML document: Only one class attribute
can be specified per HTML element
<p class=”right”>
This paragraph will be right-aligned.
</p>
<p class=”center”>
This paragraph will be center-aligned.
</p>

10.

The id Selector
1.

An id selector always applies to only ONE element.

2.

An ID attribute must be unique within the document.
p#para1
{
text-align: center;
color: red
}

The style rule below will match a p element that has the id value “para1”:
11. CSS Comments
A comment will be ignored by the browser. A CSS comment begins with “/*”, and
ends with “*/”, like this:
/* This is a comment */
p
{
text-align: center;
/* This is another comment */
color: black;
font-family: arial
}
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How to Insert a Style Sheet
When a browser reads a style sheet, it will format the document according to it. There
are three ways of inserting a style sheet:
(a)

External Style Sheet
1.

An external style sheet is ideal when the style is applied to many pages.

2.

With an external style sheet, we can change the look of an entire Web site by
changing one file. Each page must link to the style sheet using the <link> tag.

3.

The <link> tag goes inside the head section:
<head>
<link rel=”stylesheet” type=”text/css”
href=”mystyle.css” />
</head>

The browser will read the style definitions from the file mystyle.css, and format the
document according to it.
(b)

Internal Style Sheet
1.

An internal style sheet should be used when a single document has a unique style.

2.

We define internal styles in the head section by using the <style> tag, like this:
<head>
<style type=”text/css”>
hr {color: sienna}
p {margin-left: 20px}
body {background-image: url(“images/back40.gif”)}
</style>
</head>

The browser will now read the style definitions, and format the document according to
it.
(c)

Inline Styles
1.

An inline style loses many of the advantages of style sheets by mixing content
with presentation. Such as when a style is to be applied to a single occurrence of
an element.

2.

To use inline styles we use the style attribute in the relevant tag.

Internet Programming

1.92

3.

The style attribute can contain any CSS property. The example shows how to
change the color and the left margin of a paragraph:
<p style=”color: sienna; margin-left: 20px”>
This is a paragraph
</p>

Inline-style .html
<!DOCTYPE html >
<!— inline.html —>
<!— Using inline styles —>
<html >
<head>
<title>Inline Styles</title>
</head>
<body>
<p>This text does not have any style applied to it.</p>
<!— The style attribute allows you to declare —>
<!— inline styles. Separate multiple styles —>
<!— with a semicolon.

—>

<p style = “font-size: 20pt”>This text has the
<em>font-size</em> style applied to it, making it 20pt.
</p>
<p style = “font-size: 20pt; color: #0000ff”>
This text has the <em>font-size</em> and
<em>color</em> styles applied to it, making it
20pt. and blue.</p>
</body>
</html>
<!DOCTYPE html >
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<!— inline.html —>
<!— Using inline styles —>
<html >
<head>
<title>Embedded Styles</title>
<style type = “text/css”>
em { font-weight: bold; color: black; }
h1 { font-family: tahoma, helvetica, sans-serif; }
p { font-size: 12pt;

font-family: arial, sans-serif; }

.special { color: purple;}
</style>
</head>
<body>
<p>This text does not have any style applied to it.</p>
<h1 class =”special”>Deitel & Associates, Inc.</h1>
<p> hello world </p>
<h1> CLients</h1>
<p class=”special”>This text has the <em>font-size</em> and
<em>color</em> styles applied to it, making it
20pt. and blue.</p>
</body>
</html>

Internet Programming

1.94

d) Embedded style sheets
Embedded-style.html
<!DOCTYPE html >
<!— inline.html —>
<!— Using inline styles —>
<html >
<head>
<title>Embedded Styles</title>
<style type = “text/css”>
em { font-weight: bold; color: black; }
h1 { font-family: tahoma, helvetica, sans-serif; }
p { font-size: 12pt;

font-family: arial, sans-serif; }

.special { color: purple;}
</style>
</head>
<body>
<p>This text does not have any style applied to it.</p>
<h1 class =”special”>Deitel & Associates, Inc.</h1>
<p> hello world </p>
<h1> CLients</h1>
<p class=”special”>This text has the <em>font-size</em> and
<em>color</em> styles applied to it, making it
20pt. and blue.</p>
</body>
</html>
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<STYLE> element
Type:

Container

Function: Specifies style information for the document.
Syntax:
<STYLE TYPE=”mime_type” MEDIA=”media_type” TITLE=”title”>
... style information goes here ...</STYLE>
Attributes: The <STYLE> tag takes the following three attributes:


MEDIA—Specifies what media types the styles are to be used for (visual browser,
speech-based browser, Braille browser, and so on).



MIME type Description



TITLE—Gives the style information a descriptive title.



TYPE— Set equal to the Internet content type for the style language. TYPE=
“text/css1” to denote the use of the style language put forward in the Cascading
Style Sheets, Level 1 specification. TYPE is a required attribute of the <STYLE>
tag. MIME- MIME (Multipurpose InternetMail Extensions) type that describes
the style element’s content. CSS documents use the MIME types like
MIME types



Description

text/css

CSS documents

image/png

PNG images

text/javascript

JavaScript markup

text/plain

Plain text

image/jpeg

JPEG image

text/html

HTML markup

MIME type Description

Example:
<STYLE TYPE=”text/css1”>
<!—
BODY {font: 10 pt Palatino; color: silver margin-left: 0.25 in}
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H1 {font: 18 pt Palatino; font-weight: bold}
H2 {font: 16 pt Palatino; font-weight: bold}
P {font: 12 pt Arial; line-height: 14 pt; text-indent: 0.25 in}
—>
</STYLE>
NOTE: Style information is usually contained between <!— and —> tags so that
browsers that cannot process it will treat the style information as a comment.
Applying a Style Class
Here in the example embedded-style.html








It uses the HTML5 attribute class in an h1 element to apply a style class—in this
case, the class named special (declared with the .special selector in the style sheet
on
When the browser renders the h1 element, the text appears on screen with the
properties of both an h1 element (tahoma, helvetica or sans-serif font defined in
line 14) and the .special style class applied (the color purple defined in line 17).
The browser also still applies its own default style to the h1 element—the header
is displayed in a large font size.
In many cases, the styles applied to an element (the parent or ancestor element)
also apply to the element’s nested elements (child or descendant elements).

CSS rules










Our first rule begins with a CSS selector to specify the elements that will be
styled according to a rule.
Each rule’s body is enclosed in curly braces ({ and }).
The property name is followed by a colon (:) and the property value. Multiple
properties are separated by semicolons (;).
Style-class declarations are preceded by a period (.). They define styles that can
be applied to any element
If an element in your page has an id, you can declare a selector of the form
#elementId to specify that element’s style
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1.11.2

CSS Font s propert ies

The Font properties allow you to change the font family, boldness, size, and the style
of a text.
Property

Description

Values

font

A shorthand property for setting all of the properties
for a font in one declaration

font-style
font-variant
font-weight
font-size/line-height
font-family
caption
icon
menu
message-box
small-caption
status-bar

font-family

A prioritized list of font family names and/or generic
family names for an element

family-name
generic-family

font-size

Sets the size of a font

xx-small
x-small
small
medium
large
x-large
xx-large
smaller
larger
length
%

font-sizeadjust

Specifies an aspect value for an element that will
preserve the x-height of the first-choice font

font-stretch

Condenses or expands the current font-family

nonenumber
normal
wider
narrower
ultra-condensed
extra-condensed
condensed
semi-condensed
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semi-expanded
expanded
extra-expanded
ultra-expanded
font-style

Sets the style of the font

normal
italic
oblique

font-variant

Displays text in a small-caps font or a normal font

normal
small-caps

font-weight

Sets the weight of a font

normal
bold
bolder
lighter
100
200
300
400
500
600
700
800
900

Conflicting Styles




Styles may be defined by a user, an author or a user agent.


A user is a person viewing your web page,



Author—the person who writes the document



user agent is the program used to render and display the document (e.g., a
web browser).

Styles cascade (and hence the term “Cascading Style Sheets”), or flow together,
such that the ultimate appearance of elements on a page results from combining
styles defined in several ways.



Styles defined by the user take precedence over styles defined by the user agent.



Styles defined by authors take precedence over styles defined by the user.
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o

Most styles defined for parent elements are also inherited by child (nested)
elements.
Descendant’s properties have greater specificity than ancestor’s properties
This makes sense for most styles, such as font properties, but there are certain
properties that don’t want to be inherited. For example, the background-image
property allows setting an image as the background of an element. If the body
element is assigned a background image, we don’t want the same image to be in
the background of every element in the body of our page. Instead, the backgroundimage property of all child elements retains its default value of none.

Conflicting-style.html
<!DOCTYPE >
<!— confilcting-style.html

—>

<!— More advanced style sheets —>
<html >
<head>
<title>More Styles</title>
<style type = “text/css”>
a.nodec { text-decoration: none }
a:hover { text-decoration: underline;
color: red;
background-color: #ccffcc }
li em

{ color: red;
font-weight: bold }

ul

{ margin-left: 75px }

ul ul

{ text-decoration: underline;
margin-left: 15px }

</style>
</head>
<body>
<h1>Shopping list for <em>Monday</em>:</h1>
<ul>
<li>Milk</li>
<li>Bread
<ul>
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<li>White bread</li>
<li>Rye bread</li>
<li>Whole wheat bread</li>
</ul>
</li>
<li>Rice</li>
<li>Potatoes</li>
<li>Pizza <em>with mushrooms</em></li>
</ul>
<p><a class = “nodec” href = “http://www.food.com”>
Go to the Grocery store</a></p>
</body>
</html>

Linking External Style Sheets




Style sheets are a convenient way to create a document with a uniform theme.
And also reuse the same theme in multiple web sites. With external style sheets
(i.e., separate documents that contain only CSS rules)
We can provide a uniform look and feel to an entire website (or to a portion of
one). We can also reuse the same external style sheet across multiple websites.
Different pages on a site can all use the same style sheet.When changes to the
styles are required, we need to modify only a single CSS file to make style changes
across all the pages that use those styles. This concept is sometimes known as
skinning.
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Style.css
/*: styles.css */
/* External style sheet */
body { font-family: arial, helvetica, sans-serif; }
a.nodec { text-decoration: none; }
a:hover { text-decoration: underline; }
li em { font-weight: bold; }
h1, em { text-decoration: underline; }
ul { margin-left: 20px; }
ul ul { font-size: .8em; }
o

external.html
<!DOCTYPE >
<!— external.html

—>

<!— Linking external style sheets —>
<html >
<head>
<title>Linking External Style Sheets</title>
<link rel = “stylesheet” type = “text/css”
href = “style.css” />
</head>
<body>
<h1>Shopping list for <em>Monday</em>:</h1>
<ul>
<li>Milk</li>
<li>Bread
<ul>
<li>White bread</li>
<li>Rye bread</li>
<li>Whole wheat bread</li>
</ul>
</li>
<li>Rice</li>
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<li>Potatoes</li>
<li>Pizza <em>with mushrooms</em></li>
</ul>
<p>
<a href = “http://www.food.com”>Go to the Grocery store</a>
</p>
</body>
</html>

1.11.3

CSS posit ioning

The Positioning properties allow you to specify the left, right, top, and bottom position
of an element. It also allows you to set the shape of an element, place an element behind
another, and to specify what should happen when an element’s content is too big to fit in a
specified area.
Positioning Properties:
Property

Description

Values

bottom

Specifies the bottom edge of an element

auto
%
length

clip

Sets the shape of an element. The element is
clipped into this shape, and displayed

shape
auto

left

Specifies the left edge of an element

auto
%
length
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overflow

Sets what happens if the content of an element
overflow its area

visible
hidden
scroll
auto

position

Places an element in a static, relative, absolute or
fixed position

static
relative
absolute
fixed

right

Specifies the right edge of an element

auto
%
length

top

Sets how far the top edge of an element is
above/below the top edge of the parent element

auto
%
length

vertical-align Sets the vertical alignment of an element

baseline
sub
super
top
text-top
middle
bottom
text-bottom
length
%

z-index

auto
number

1.

Sets the stack order of an element

Absolute positioning of elements
absolute.html
<HTML>
<!— positioning.html

—>

<!— Absolute positioning of elements —>
<HEAD>
<TITLE>Absolute Positioning</TITLE>
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</HEAD>
<BODY>
<IMG SRC = “i.gif” STYLE = “position: absolute; top: 0px;
left: 0px; z-index: 1">
<H1 STYLE = “position: absolute; top: 50px; left: 50px;
z-index: 3">Positioned Text</H1>
<IMG SRC = “circle.gif” STYLE = “position: absolute; top: 25px;
left: 100px; z-index: 2">
</BODY>
</HTML>

2.

Relative positioning of elements
relative.html
<HTML>
<!— positioning2.html

—>

<!— Relative positioning of elements —>
<HEAD>
<TITLE>Relative Positioning</TITLE>
<STYLE TYPE = “text/css”>
P

{ font-size: 2cm;
font-family: Verdana, Arial, sans-serif}
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SPAN

{ color: red;
font-size: .6cm;
height: 1cm }

.super { position: relative;
top: -1ex }
.sub

{ position: relative;
bottom: -1ex }

.shiftl { position: relative;
left: -1ex }
.shiftr { position: relative;
right: -1ex }
</STYLE>
</HEAD>
<BODY>
<P>
Text text text text <SPAN CLASS = “super”>superscript</SPAN>
text text text text <SPAN CLASS = “sub”>subscript</SPAN>
text Text text <SPAN CLASS = “shiftl”>left-shifted</SPAN>
text text text <SPAN CLASS = “shiftr”>right-shifted</SPAN>
Text text text text text
</P>
</BODY>
</HTML>
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3.

Z-index
zindex.html
Z-index can be used to place an element “behind” another element, using Z-index
priority.
<html>
<head>
<style type=”text/css”>
img.x
{
position:absolute;
left:0px;
top:0px;
z-index:-1
}
</style>
</head>
<body>
<p><b>Note:</b> Netscape 4 does not support the “z-index” property.</p>
<h1>This is a Heading</h1>
<img class=”x” src=”bulbon.gif” width=”100" height=”180">
<p>Default z-index is 0. Z-index -1 has lower priority.</p>
</body>
</html>
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1.11.4

CSS Background propert ies

1.

CSS Background properties define the background effects of an element.

2.

The Background properties allow you to control the background color of an
element,
(a) set an image as the background
(b) Repeat a background image vertically or horizontally
(c) Position an image on a page.

Background Properties:
Property

Description

background

A shorthand property for setting all
backgr ound pr oper ties in one
declaration

backgroundattachment

Sets whether a background image is
fixed or scrolls with the rest of the page

background-color

Sets the background color of an
element

background-image

Sets an image as the background

background-position Sets the star ting posit ion of a
background image

background-repeat

Sets if/how a background image will
be repeated

Values
background-color
background-image
background-repeat
background-attachment
background-position
scroll
fixed
color-rgb
color-hex
color-name
transparent
url
none
top left
top center
top right
center left
center center
center right
bottom left
bottom center
bottom right
x-% y-%
x-pos y-pos
repeat
repeat-x
repeat-y
no-repeat
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Example:
Write a CSS code to set the background effects of an element using the background
properties - (background.html)
<HTML>
<!— background.html

—>

<!— Adding background images and indentation —>
<HEAD>
<TITLE>Background Images</TITLE>
<STYLE TYPE = “text/css”>
BODY { background-image: url(sun.gif);
background-position: bottom right;
background-repeat: no-repeat;
background-attachment: fixed }
P

{ font-size: 2em;
color: #AA5588;
text-indent: 1em;
font-family: Arial, sans-serif }

.dark { font-weight: bold }
</STYLE>
</HEAD>
<BODY>
<P>
This is some sample text to fill in the page.
<SPAN CLASS = “dark”>This is some sample
text to fill in the page.</SPAN>
</P>
</BODY>
</HTML>
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1.11.5


CSS Dim ension
CSS rules can specify the actual dimensions of each page element

Dimension Properties:
Property

Description

Values

height

Sets the height of an element

auto
length
%
normal
number
length
%

line-height

Sets the distance between lines

max-height

Sets the maximum height of an element

none
length
%

max-width

Sets the maximum width of an element

none
length
%

min-height

Sets the minimum height of an element

length
%

min-width

Sets the minimum width of an element

length
%
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width

Sets the width of an element

auto
%
length

Dimension.html
<!DOCTYPE html>
<html>
<head>
<style>
img.normal {
height: auto;
}
img.big {
height: 120px;
}
p{
min-width: 150px;
background-color: yellow;
}
</style>
</head>
<body>

<p>The minimum width of this paragraph is set to 150px.</p>
<img class=”normal” src=”smiley.gif”><br>
<img class=”big” src=”smiley.gif”>
<p class=”ex”>The height and width of this paragraph is 100px.</p>
<p>This is a paragraph with no height and width specified.</p>
</body>
</html>
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1.11.6








The CSS Box Model
All HTML elements can be considered as boxes. In CSS, the term “box model” is
used when talking about design and layout.
The CSS box model is essentially a box that wraps around HTML elements, and it
consists of: margins, borders, padding, and the actual content.
The box model allows us to add a border around elements, and to define space
between elements.
The image below illustrates the box model:
Margin
Border
Padding
Content
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1.11.7

–

Content - The content of the box, where text and images appear

–

Padding - Clears an area around the content. The padding is transparent

–

Border - A border that goes around the padding and content

–

Margin - Clears an area outside the border. The margin is transparent

CSS Borders propert ies

1.

The Border properties allow you to specify the style, color, and width of an
element’s border.

2.

In HTML we use tables to create borders around a text, but with the CSS Border
properties we can create borders with nice effects, and it can be applied to any
element.

Property

Description

Values

border

A shorthand property for setting all of the
properties for the four borders in one
declaration

border-width
border-style
border-color

border-bottom

A shorthand property for setting all of the
properties for the bottom border in one
declaration

border-bottom-width
border-style
border-color

border-bottom-color

Sets the color of the bottom border

border-color

border-bottom-style

Sets the style of the bottom border

border-style

border-bottom-width Sets the width of the bottom border

thin
medium
thick
length

border-color

Sets the color of the four borders, can have
from one to four colors

color

border-left

A shorthand property for setting all of the
proper ties for the left border in one
declaration

border-left-width
border-style
border-color

border-left-color

Sets the color of the left border

border-color

border-left-style

Sets the style of the left border

border-style

border-left-width

Sets the width of the left border

thin
medium
thick
length
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border-right

A shorthand property for setting all of the
properties for the right border in one
declaration

border-right-width
border-style
border-color

border-right-color

Sets the color of the right border

border-color

border-right-style

Sets the style of the right border

border-style

border-right-width

Sets the width of the right border

thin
medium
thick
length

border-style

Sets the style of the four borders, can
have from one to four styles

none
hidden
dotted
dashed solid
double
groove
ridge
inset
outset

border-top

A shorthand property for setting all of
the properties for the top border in one
declaration

border-top-width
border-style
border-color

border-top-color

Sets the color of the top border

border-color

border-top-style

Sets the style of the top border

border-style

border-top-width

Sets the width of the top border

thin
medium
thick
length

border-width

A shorthand property for setting the
width of the four borders in one
declaration, can have from one to four
values

thin
medium
thick
length
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To set a style of border - Border.html
<!DOCTYPE html>
<html>
<head>
<style>
p.none {border-style: none;}
p.dotted {border-style: dotted;}
p.dashed {border-style: dashed;}
p.solid {border-style: solid;}
p.double {border-style: double;}
p.groove {border-style: groove;}
p.ridge {border-style: ridge;}
p.inset {border-style: inset;}
p.outset {border-style: outset;}
p.hidden {border-style: hidden;}
</style>
</head>
<body>
<p class=”none”>No border.</p>
<p class=”dotted”>A dotted border.</p>
<p class=”dashed”>A dashed border.</p>
<p class=”solid”>A solid border.</p>
<p class=”double”>A double border.</p>
<p class=”groove”>A groove border.</p>
<p class=”ridge”>A ridge border.</p>
<p class=”inset”>An inset border.</p>
<p class=”outset”>An outset border.</p>
<p class=”hidden”>A hidden border.</p>
</body>
</html>
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CSS Margins propert ies

1.

The Margin properties define the space around elements.

2.

It is possible to use negative values to overlap content.

3.

The top, right, bottom, and left margin can be changed independently using
separate properties.

4.

A shorthand margin property can also be used to change all of the margins at
once.

Margin Properties:
Property

Description

Values

margin

A shorthand property for setting the margin
properties in one declaration

margin-top
margin-right
margin-bottom
margin-left

margin-bottom

Sets the bottom margin of an element

autolength%

margin-left

Sets the left margin of an element

autolength%

margin-right

Sets the right margin of an element

autolength%

margin-top

Sets the top margin of an element

autolength%

Example :
To demonstrate how to set a shorthand property for setting all of the margin
properties in one declaration. – margin.html
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<html>
<head>
<style type=”text/css”>
p.margin {margin: 2cm 4cm 3cm 4cm}
</style>
</head>
<body>
<p>
This is a paragraph
</p>
<p class=”margin”>
This is a paragraph with margins
</p>
<p>
This is a paragraph
</p>
</body>
</html>

1.11.9
1.

CSS Padding propert ies
The Padding properties define the space between the element border and the
element content. Negative values are not allowed.
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2.

The top, right, bottom, and left padding can be changed independently using
separate properties.

3.

A shorthand padding property is also created to control multiple sides at once.

Padding Properties:
Property

Description

Values

padding

A shorthand property for setting all of the
padding properties in one declaration

padding-top
padding-right
padding-bottom
padding-left

padding-bottom

Sets the bottom padding of an element

length
%

padding-left

Sets the left padding of an element

length
%

padding-right

Sets the right padding of an element

length
%

padding-top

Sets the top padding of an element

length
%

Example:
To demonstrate a shorthand property for setting all of the padding properties in
one declaration, can have from one to four values. — padding.html
<html>
<head>
<style type=”text/css”>
td {padding: 1.5cm}
td.twovalues {padding: 0.5cm 2.5cm}
</style>
</head>
<body>
<table border=”1">
<tr>
<td>
This is a tablecell with padding on each side
</td>
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</tr>
</table>
<br>
<table border=”1">
<tr>
<td class=”twovalues”>
This is a tablecell with padding on each side. The top and bottom padding
have the same value (0.5cm), while the left and right padding have another
value (2.5)
</td>
</tr>
</table>
</body>
</html>

Floating element




Block-level elements (such as sections) render with a line break before and after
their content, so the header and two sections will render vertically one on top of
another. In the absence of styles, the h1s that represent the subheadings would
also stack vertically on top of the text in the p tags.
Floating.html
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<!DOCTYPE >
<!— floating.html

—>

<!— Floating elements and element boxes —>
<html >
<head>
<title>Flowing Text Around Floating Elements</title>
<style type = “text/css”>
div { background-color: #ffccff;
margin-bottom: .5em;
font-size: 1.5em;
width: 50% }
p { text-align: justify }
</style>
</head>
<body>
<div style = “text-align: center”>
Deitel &amp; Associates, Inc.</div>
<div style = “float: right; margin: .5em;
text-align: right”>
Corporate Training and Publishing</div>
<p>Deitel &amp; Associates, Inc. is an internationally
recognized corporate training and publishing organization
specializing in programming languages, Internet/World
Wide Web technology and object technology education.
The company provides courses on Java, C++, Visual Basic, C,
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Internet and World Wide Web programming, and Object Technology.</p>
<div style = “float: right; padding: .5em;
text-align: right”>
Leading-Edge Programming Textbooks</div>
<p>The company’s clients include many Fortune 1000
companies, government agencies, branches of the military
and business organizations.</p>
<p style = “clear: right”>Through its publishing
partnership with Prentice Hall, Deitel &amp; Associates,
Inc. publishes leading-edge programming textbooks,
professional books, interactive CD-ROM-based multimedia
Cyber Classrooms, satellite courses and World Wide Web
courses.</p>
</body>
</html>

1.11.10 CSS2 Media Types
Media Types allow you to specify how documents will be presented in different media.
The document can be displayed differently on the screen, on the paper, with an aural browser,
etc.
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Media Types
Some CSS properties are only designed for a certain media. For example the “voicefamily” property is designed for aural user agents. Some other properties can be used for
different media types. For example, the “font-size” property can be used for both screen and
print media, but perhaps with different values. A document usually needs a larger font-size
on a screen than on paper, and sans-serif fonts are easier to read on the screen, while serif
fonts are easier to read on paper.
The @media Rule
The @media rule allows different style rules for different media in the same style
sheet.
The style in the example below tells the browser to display a 14 pixels Verdana font on
the screen. But if the page is printed, it will be in a 10 pixels Times font. Notice that the fontweight is set to bold, both on screen and on paper:
Media.html
<html>
<head>
<style>
@media screen
{
body { background-color: steelblue; }
h1 { font-family: verdana, helvetica, sans-serif;
color: palegreen; }
p.test {font-family:verdana,sans-serif; font-size:14px}
}
@media print
{
p.test {font-family:times,serif; font-size:10px}
}
@media screen,print
{
body { background-color: white; }
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h1 { color: seagreen; }
p { font-size: 14pt;
color: steelblue;
font-family: “times new roman”, times, serif; }
p.test {font-weight:bold}
}
</style>
</head>
<body>
<h1> media example </h1>
<p> Hello </p>
</body>
</html>
Different Media Types
Note: The media type names are not case-sensitive.
Media Type

Description

all

Used for all media type devices

aural

Used for speech and sound synthesizers

braille

Used for braille tactile feedback devices

embossed

Used for paged braille printers

handheld

Used for small or handheld devices

print

Used for printers

projection

Used for projected presentations, like slides

screen

Used for computer screens

tty

Used for media using a fixed-pitch character grid,
like teletypes and terminals

tv

Used for television-type devices
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1.11.11 Drop-Down Menus




Drop-down menus are a good way to provide navigation links without using a lot
of screen space.
Another important property is display, which allows you to decide whether an
element is rendered on the page or not. Possible values include block, inline and
none. The block and inline values display the element as a block element or an
inline element, while none stops the element from being rendered

Dropdown.html
<html>
<head>
<meta charset = “utf-8”>
<title>
Drop-Down Menu
</title>
<style type = “text/css”>
body { font-family: arial, sans-serif }
nav { font-weight: bold;
color: white;
border: 2px solid royalblue;
text-align: center;
width: 10em;
background-color: royalblue; }
nav ul { display: none;
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list-style: none;
margin: 0;
padding: 0; }
nav:hover ul { display: block }
nav ul li { border-top: 2px solid royalblue;
background-color: white;
width: 10em;
color: black; }
nav ul li:hover { background-color: powderblue; }
a { text-decoration: none; }
</style>
</head>
<body>
<nav>Menu
<ul>
<li><a href = “#”>Home</a></li>
<li><a href = “#”>News</a></li>
<li><a href = “#”>Articles</a></li>
<li><a href = “#”>Blog</a></li>
<li><a href = “#”>Contact</a></li>
</ul>
</nav>
</body>
</html>
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1.11.12 CSSS 3 elem ent s


Some of the most important CSS3 modules are:


Selectors



Box Model



Backgrounds and Borders



Image Values and Replaced Content



Text Effects



2D/3D Transformations



Animations



Multiple Column Layout



User Interface

1.11.13 Rounded Corners


If you specify only one value for the border-radius property, this radius will be
applied to all 4 corners. Here are the rules:


Four values: first value applies to top-left, second value applies to top-right,
third value applies to bottom-right, and fourth value applies to bottom-left
corner



Three values: first value applies to top-left, second value applies to topright and bottom-left, and third value applies to bottom-right



Two values: first value applies to top-left and bottom-right corner, and the
second value applies to top-right and bottom-left corner



One value: all four corners are rounded equally

Rounded.html
<!DOCTYPE html>
<html>
<head>
<style>
#rcorners1 {
border-radius: 25px;
background: #8AC007;
padding: 20px;
width: 200px;
height: 150px;
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}
#rcorners2 {
border-radius: 50px;
border: 2px solid #8AC007;
padding: 20px;
width: 200px;
height: 150px;
}
#rcorners3 {
border-radius: 25px;
background: url(sun.gif);
background-position: left top;
background-repeat: norepeat;
padding: 20px;
width: 200px;
height: 150px;
}
</style>
</head>
<body>
<p>The border-radius property allows you to add rounded corners to elements.</
p>
<p>Rounded corners for an element with a specified background color:</p>
<p id=”rcorners1">Rounded corners!</p>
<p>Rounded corners for an element with a border:</p>
<p id=”rcorners2">Rounded corners!</p>
<p>Rounded corners for an element with a background image:</p>
<p id=”rcorners3">Rounded corners!</p>
</body>
</html>
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1.11.14 Text shadow


The CSS3 text-shadow property makes it easy to add a text shadow effect to
any text



The property has four values: -4px, 4px, 6px and DimGrey, which represent:


Horizontal offset of the shadow—the number of pixels that the text-shadow
will appear to the left or the right of the text. In this example, the horizontal
offset of the shadow is -4px. A negative value moves the text-shadow to the
left; a positive value moves it to the right.



Vertical offset of the shadow—the number of pixels that the text-shadow
will be shifted up or down from the text. In this example, the vertical offset
of the shadow is 4px. A negative value moves the shadow up, whereas a
positive value moves it down.



blur radius—the blur (in pixels) of the shadow. A blur-radius of 0px would
result in a shadow with a sharp edge (no blur). The greater the value, the
greater the blurring of the edges. We used a blur radius of 6px.



color—determines the color of the text-shadow.

Textshadow.html
<!DOCTYPE html>
<!—To add more than one shadow to the text, you can add a comma-separated
list of shadows —>
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<html>
<head>
<style>
h1 {
text-shadow: 0 0 3px #FF0000, 0 0 5px #0000FF;
}
</style>
</head>
<body>
<h1>Text-shadow effect!</h1>
<p><b>Note:</b> Internet Explorer 9 and earlier versions, do not support the
text-shadow property.</p>
</body>
</html>

1.11.15 CSS3 Colors
CSS supports color names, hexadecimal and RGB colors.
RGBA Colors
RGBA color values are an extension of RGB color values with an alpha channel which specifies the opacity for a color.
An RGBA color value is specified with:
rgba(red, green, blue, alpha).
The alpha parameter is a number between 0.0 (fully transparent) and 1.0 (fully opaque).
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rgba(255, 0, 0, 0.2);
rgba(255, 0, 0, 0.4);
rgba(255, 0, 0, 0.6);
rgba(255, 0, 0, 0.8);
HSL Colors
HSL stands for Hue, Saturation and Lightness.
An HSL color value is specified with:
hsl(hue, saturation, lightness).
1.

Hue is a degree on the color wheel (from 0 to 360):


0 (or 360) is red



120 is green



240 is blue

2.

Saturation is a percentage value: 100% is the full color.

3.

Lightness is also a percentage; 0% is dark (black) and 100% is white.
hsl(0, 100%, 30%);
hsl(0, 100%, 50%);
hsl(0, 100%, 70%);
hsl(0, 100%, 90%);

HSLA Colors
HSLA color values are an extension of HSL color values with an alpha channel which specifies the opacity for a color.
An HSLA color value is specified with:
hsla(hue, saturation, lightness, alpha)
Where the alpha parameter defines the opacity. The alpha parameter is a number
between 0.0 (fully transparent) and 1.0 (fully opaque).
hsla(0, 100%, 30%, 0.3);
hsla(0, 100%, 50%, 0.3);
hsla(0, 100%, 70%, 0.3);
hsla(0, 100%, 90%, 0.3);
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Opacity
The CSS3 opacity property sets the opacity for a specified RGB value.
The opacity property value must be a number between 0.0 (fully transparent) and 1.0
(fully opaque).
rgb(255, 0, 0);opacity:0.2;
rgb(255, 0, 0);opacity:0.4;
rgb(255, 0, 0);opacity:0.6;
rgb(255, 0, 0);opacity:0.8;
color.html
<!DOCTYPE html>
<html>
<head>
<style>
#p1 {background-color:rgba(255,0,0,0.3);}
#p2 {background-color:rgba(0,255,0,0.3);}
#p3 {background-color:hsl(120,100%,25%);}
#p4 {background-color:hsl(120,60%,70%);}
#p5 {background-color:hsla(290,100%,50%,0.3);}
#p6 {background-color:hsla(290,60%,70%,0.3);}
#p7 {background-color:rgb(255,255,0);opacity:0.6;}
#p8 {background-color:rgb(255,0,255);opacity:0.6;}
</style>
</head>
<body>
<p>RGBA colors:</p>
<p id=”p1">Red</p>
<p id=”p2">Green</p>
<p>HSL colors:</p>
<p id=”p3">dark green</p>
<p id=”p4">pastel green</p>

Websites Basics, HTML 5, CSS 3, WEB 2.0

1.131

<p>HSLA colors:</p>
<p id=”p5">violet</p>
<p id=”p6">pastel violet</p>
<p id=”p7">Green</p>
<p id=”p8">Light green</p>
<p>RGB colors:with opacity</p>
<p id=”p7">Yellow</p>
<p id=”p8">Cerise</p>
</body>
</html>

1.11.16 Box Shadows




The div style in lines 10–19 indicates that divs are 200px-by-200px boxes with a
Plum-colored background
We add the box-shadow property with four values


Horizontal offset of the shadow (25px)—the number of pixels that the boxshadow will appear to the left or the right of the box. A positive value moves
the box-shadow to the right



Vertical offset of the shadow (25px)—the number of pixels the box-shadow
will be shifted up or down from the box. A positive value moves the boxshadow down.
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Blur radius—A blur-radius of 0px would result in a shadow with a sharp
edge (no blur). The greater the value, the more the edges of the shadow is
blurred. We used a blur radius of 10px.
Color—the box-shadow’s color (in this case, dimgrey).

Boxshadow.html
<!DOCTYPE html>
<html>
<head>
<style>
div {
width: 300px;
height: 100px;
padding: 15px;
background-color: yellow;
box-shadow: 10px 10px;
}
div {
width: 300px;
height: 100px;
padding: 15px;
background-color: yellow;
box-shadow: 10px 10px grey;
}
div {
width: 300px;
height: 100px;
padding: 15px;
background-color: yellow;
box-shadow: 10px 10px 5px grey;
}
</style>
</head>
<body>

Websites Basics, HTML 5, CSS 3, WEB 2.0

1.133

<div>This is a div element with a box-shadow</div> </br>
<div>This is a div element add a color to the shadow</div> </br>
<div>This is a div element add a blur effect to the shadow</div> /br>
</body>
</html>

1.11.17 CSS3Gradient s






CSS3 gradients let you display smooth transitions between two or more specified
colors.
By using CSS3 gradients we can reduce download time and bandwidth usage. In
addition, elements with gradients look better when zoomed, because the gradient
is generated by the browser.
CSS3 defines two types of gradients:


Linear Gradients (goes down/up/left/right/diagonally)



Radial Gradients (defined by their center)

CSS3 Linear Gradients


To create a linear gradient we must define at least two color stops. Color stops are
the colors we want to render smooth transitions among. We can also set a starting
point and a direction (or an angle) along with the gradient effect.
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Example of Linear Gradient:

Syntax
background: linear-gradient(direction, color-stop1, color-stop2, ...);
Linear Gradient - Top to Bottom (this is default)
The following example shows a linear gradient that starts at the top. It starts red,
transitioning to blue:
#grad {
background: -webkit-linear-gradient(red, blue); /* For Safari 5.1 to 6.0 */
background: -o-linear-gradient(red, blue); /* For Opera 11.1 to 12.0 */
background: -moz-linear-gradient(red, blue); /* For Firefox 3.6 to 15 */
background: linear-gradient(red, blue); /* Standard syntax */
}
Linear Gradient - Left to Right
The following example shows a linear gradient that starts from the left. It starts red,
transitioning to blue:
#grad {
background: linear-gradient(to right, red , blue); /* Standard syntax */
}
Linear Gradient - Diagonal
 We can make a gradient diagonally by specifying both the horizontal and vertical
starting positions.
 The following example shows a linear gradient that starts at top left (and goes to
bottom right). It starts red, transitioning to blue:
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#grad {
background: linear-gradient(to bottom right, red , blue); /* Standard syntax */
}
Using Angles
We can define an angle, instead of the predefined directions (to bottom, to top, to
right, to left, to bottom right, etc.).
Syntax
background: linear-gradient(angle, color-stop1, color-stop2);
The angle is specified as an angle between a horizontal line and the gradient line,
going counter-clockwise. In other words, 0deg creates a bottom to top gradient, while 90deg
generates a left to right gradient.
The following example shows how to use angles on linear gradients:
Lineargradient.html
<!DOCTYPE html>
<html>
<head>
<style>
#grad1 {
height: 200px;
background: linear-gradient(red, blue); /* Standard syntax (must be last) */
}
#grad2 {
height: 200px;
background: linear-gradient(to right, red , blue); /* Standard syntax (must be last) */
}
#grad3 {
height: 200px;
background: linear-gradient(to bottom right, red , blue); /* Standard syntax (must be last) */
}
</style>
</head>
<body>
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<h3>Linear Gradient - Top to Bottom</h3>
<p>This linear gradient starts at the top. It starts red, transitioning to blue:</p>
<div id=”grad2"></div>
</br>
<h3>Linear Gradient - Left to Right</h3>
<p>This linear gradient starts at the left. It starts red, transitioning to blue:</p>
<div id=”grad3"></div>
</br>
<h3>Linear Gradient - Diagonal</h3>
<p>This linear gradient starts at top left. It starts red, transitioning to blue:</p>
<div id=”grad1"></div>
<p><strong>Note:</strong> Internet Explorer 9 and earlier versions do not support gradients.</p>
</body>
</html>

Using Multiple Color Stops
The following example shows how to set multiple color stops:
A linear gradient from top to bottom with multiple color stops:

#grad { background: linear-gradient(red, green, blue); /* Standard syntax */
}
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The following example shows how to create a linear gradient with the color of the
rainbow and some text:
#grad {
/* Standard syntax */
background: linear-gradient(to right, red, orange, yellow, green, blue, indigo, violet);
}
Using Transparency
CSS3 gradients also support transparency, which can be used to create fading effects.
To add transparency, we use the rgba() function to define the color stops. The last
parameter in the rgba() function can be a value from 0 to 1, and it defines the transparency of
the color: 0 indicates full transparency, 1 indicates full color (no transparency).
The following example shows a linear gradient that starts from the left. It starts
fully transparent, transitioning to full color red:
#grad {
background: linear-gradient(to right, rgba(255,0,0,0), rgba(255,0,0,1));/*Standard*/
}
Repeating a linear-gradient
The repeating-linear-gradient() function is used to repeat linear gradients:
#grad {
/* Standard syntax */
background: repeating-linear-gradient(red, yellow 10%, green 20%);
}
CSS3 Radial Gradients


A radial gradient is defined by its center.



To create a radial gradient you must also define at least two color stops.
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Example of Radial Gradient:

Syntax
background: radial-gradient(shape size at position, start-color, ..., last-color);
By default, shape is ellipse, size is farthest-corner, and position is center.
Radial Gradient - Evenly Spaced Color Stops (this is default)
#grad {
background: -webkit-radial-gradient(red, green, blue); /* Safari 5.1 to 6.0 */
background: -o-radial-gradient(red, green, blue); /* For Opera 11.6 to 12.0 */
background: -moz-radial-gradient(red, green, blue); /* For Firefox 3.6 to 15 */
background: radial-gradient(red, green, blue); /* Standard syntax */
}
Radial Gradient - Differently Spaced Color Stops
#grad { background: radial-gradient(red 5%, green 15%, blue 60%); /*
Standard syntax */
}
Set Shape
The shape parameter defines the shape. It can take the value circle or ellipse. The
default value is ellipse.
#grad {
background: radial-gradient(circle, red, yellow, green); /* Standard syntax */
}
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Use of Different Size Keywords
The size parameter defines the size of the gradient. It can take four values:


closest-side



farthest-side



closest-corner



farthest-corner

A radial gradient with different size keywords:
#grad1 {
/* Standard syntax */
background: radial-gradient(closest-side at 60% 55%,blue,green,yellow,black);
}
#grad2 { /* Standard syntax */
background: radial-gradient(farthest-side at 60% 55%,blue,green,yellow,black);
}
Repeating a radial-gradient
The repeating-radial-gradient() function is used to repeat radial gradients:
#grad {
/* Standard syntax */
background: repeating-radial-gradient(red, yellow 10%, green 15%);
}
Radialgradient.html
<!DOCTYPE html>
<html>
<head>
<style>
#grad1 {
height: 150px;
width: 200px;
background: radial-gradient(red, green, blue); /* Standard syntax (must be last) */
}
#grad2 {
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height: 150px;
width: 200px;
background: radial-gradient(red 5%, green 15%, blue 60%); /* Standard syntax
(must be last) */
}
</style>
</head>
<body>
<h3>Radial Gradient - Evenly Spaced Color Stops</h3>
<div id=”grad1"></div>
</br>
<h3>Radial Gradient - Differently Spaced Color Stops</h3>
<div id=”grad2"></div>
<p><strong>Note:</strong> Internet Explorer 9 and earlier versions do not
support gradients.</p>
</body>
</html>

1.11.18 Mult iple Background I m ages


CSS3 allows you to add multiple background images to an element .The style
begins by adding two background-images—india.jpg, sun.gif
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Background1.html
<HTML>
<!— Adding Multiple background images and indentation —>
<HEAD>
<TITLE>Background Images</TITLE>
<STYLE TYPE = “text/css”>
BODY { background-image: url(sun.gif), url(india.jpg);
background-position: top right, 100% center;
background-origin: border-box, content-box;
background-repeat: no-repeat, repeat;
}
P { font-size: 2em;
color: #AA5588;
text-indent: 1em;
font-family: Arial, sans-serif }
.dark { font-weight: bold }
</STYLE>
</HEAD>
<BODY>
<P>
This is some sample text to fill in the page.
<SPAN CLASS = “dark”>This is some sample
text to fill in the page.</SPAN>
</P>
</BODY>
</HTML>
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1.11.19 WebKit - Text St roke


The -webkit-text-stroke property is a nonstandard property forWebKit-based
browser that allows you to add an outline (text stroke) around text. Four of the
seven browsers WebKit based—Safari and Chrome on the desktop and the mobile
browsers in iOS and Android.

1.11.20 WebKit - Ref lect ions




Like -webkit-text-stroke, this is a nonstandard property that’s available only in
WebKit-based browsers for now, but it’s an elegant effect that we wanted to show.
The -webkit-box-reflect property’s first value is the direction of the reflection.
The direction value may be above, below, left, or right. The second value is the
offset, which determines the space between the image and its reflection.. Optionally,
you can specify a gradient to apply to the reflection.

Webkit.html
<!DOCTYPE html>
<!— Text stroke and Reflection in CSS3. —>
<html>
<head>
<meta charset = “utf-8”>
<title>Text Stroke</title>
<style type = “text/css”>
h1
{
color: lightcyan;
-webkit-text-stroke: 2px black; /* vendor prefix */
font-size: 500%; /* increasing the font size */
}
img { margin: 10px; }
img.below
{
-webkit-box-reflect: below 5px
-webkit-gradient(
linear, left top, left bottom,
from(transparent), to(white));
}
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img.right
{
-webkit-box-reflect: right 5px
-webkit-gradient(
linear, right top, left top,
from(transparent), to(white));
}
</style>
</head>
</style>
</head>
<body>
<h1>Text Stroke</h1>
<img class = “below” src = “india.jpg” width = “138” height = “180”
alt = “Java How to Program book cover”>
<img class = “right” src = “india.jpg” width = “138” height = “180”
alt = “Java How to Program book cover”>
</body>
</html>
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1.11.21 CSS3Border I m ages
CSS3 border-image Property








The CSS3 border-image property allows you to specify an image to be used instead
of the normal border around an element.
The border-image property has three parts:
1.

The image to use as the border

2.

Where to slice the image

3.

Define whether the middle sections should be repeated or stretched

The border-image property takes the image and slices it into nine sections, like a
tic-tac-toe board. It then places the corners at the corners, and the middle sections
are repeated or stretched as you specify.
Here, the middle sections of the image are repeated to create the border:

#borderimg {
border: 10px solid transparent;
padding: 15px;
-webkit-border-image: url(border.png) 30 round; /* Safari 3.1-5 */
-o-border-image: url(border.png) 30 round; /* Opera 11-12.1 */
border-image: url(border.png) 30 round;
}


Here, the middle sections of the image are stretched to create the border:
#borderimg {
border: 10px solid transparent;
padding: 15px;
border-image: url(border.png) 30 stretch;
}



CSS3 border-image: Different slice values completely changes the look of the
border:
#borderimg2 {
border: 10px solid transparent;
padding: 15px;
}

border-image: url(border.png) 20% round;
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1.11.22 CSS3 Border Propert ies
Property

Description

border-image

A shorthand property for setting all the border-image-* properties

border-image-source

Specifies the path to the image to be used as a border

border-image-slice

Specifies how to slice the border image

border-image-width

Specifies the widths of the border image

border-image-outset

Specifies the amount by which the border image area extends
beyond the border box

border-image-repeat

Specifies whether the border image should be repeated, rounded
or stretched

Imageborder.html
<!DOCTYPE html>
<!— imageborder.html —>
<!— Stretching and repeating an image to create a border. —>
<html>
<head>
<meta charset = “utf-8”>
<title>Image Border</title>
<style type = “text/css”>
div
{
border-width: 30px;
width: 234px;
padding: 20px 20px;
}
#stretch
{
border-image: url(hackanm.gif) 80 80 80 80 stretch;
}
#repeat
{
border-image:url(hackanm.gif) 34% 34% repeat;
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}
</style>
</head>
<body>
<h2>Image Borders</h2>
<img src = “hackanm.gif” alt = “image used to demonstrate borders”>
<p><div id=”stretch”>Stretching the image border</div></p>
<p><div id=”repeat”>Repeating the image border</div></p>
</body>
</html>

1.11.23 CSS3Anim at ions


What are CSS3 Animations?


An animation lets an element gradually change from one style to another. We can
change as many CSS properties as many times we want.



Here we must specify the keyframes for the animation.



The @keyframes Rule



When you specify CSS styles inside the @keyframes rule, the animation will
gradually change from the current style to the new style at certain times.



To get an animation to work, you must bind the animation to an element. The
following example binds the “example” animation to the <div> element. The
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animation will lasts for 4 seconds, and it will gradually change the
background-color of the <div> element from “red” to “yellow”:
/* The animation code */
@keyframes example {
from {background-color: red;}
to {background-color: yellow;}
}
/* The element to apply the animation to */
div {
width: 100px;
height: 100px;
background-color: red;
animation-name: example;
animation-duration: 4s;
}


The following example will change the background-color of the <div> element
when the animation is 25% complete, 50% complete, and again when the animation
is 100% complete:
/* The animation code */
@keyframes example {
0% {background-color: red;}
25% {background-color: yellow;}
50% {background-color: blue;}
100% {background-color: green;}
}
/* The element to apply the animation to */
div {
width: 100px;
height: 100px;
background-color: red;
animation-name: example;
animation-duration: 4s;
}
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The following example will change both the background-color and the position
of the <div> element when the animation is 25% complete, 50% complete,
and again when the animation is 100% complete:
/* The animation code */
@keyframes example {
0% {background-color: red; left:0px; top:0px;}
25% {background-color: yellow; left:200px; top:0px;}
50% {background-color: blue; left:200px; top:200px;}
75% {background-color: green; left:0px; top:200px;}
100% {background-color: red; left:0px; top:0px;}
}
/* The element to apply the animation to */
div {
width: 100px;
height: 100px;
position: relative;
background-color: red;
animation-name: example;
animation-duration: 4s;
}







Delay an Animation
The animation-delay property specifies a delay for the start of an animation.
The following example has a 2 seconds delay before starting the animation:
div {
width: 100px;
height: 100px;
position: relative;
background-color: red;
animation-name: example;
animation-duration: 4s;
animation-delay: 2s;
}
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Set How Many Times an Animation Should Run
The animation-iteration-count property specifies the number of times an animation
should run.The following example will run the animation 3 times before it stops:
div {
width: 100px;
height: 100px;
position: relative;
background-color: red;
animation-name: example;
animation-duration: 4s;
animation-iteration-count: 3;
}
The following example uses the value “infinite” to make the animation continue
for ever:
div {
width: 100px;
height: 100px;
position: relative;
background-color: red;
animation-name: example;
animation-duration: 4s;
animation-iteration-count: infinite;
}
Run Animation in Reverse Direction or Alternate Cycles
The animation-direction property is used to let an animation run in reverse direction
or alternate cycles.
div {
width: 100px;
height: 100px;
position: relative;
background-color: red;
animation-name: example;
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animation-duration: 4s;
animation-iteration-count: 3;
animation-direction: reverse;
}
The following example uses the value “alternate” to make the animation first run
forward, then backward, then forward:
div {
width: 100px;
height: 100px;
position: relative;
background-color: red;
animation-name: example;
animation-duration: 4s;
animation-iteration-count: 3;
animation-direction: alternate;
}
Specify the Speed Curve of the Animation
The animation-timing-function property specifies the speed curve of the animation.
The animation-timing-function property can have the following values:


ease-specifies an animation with a slow start, then fast, then end slowly (this is default)



linear - specifies an animation with the same speed from start to end



ease-in - specifies an animation with a slow start



ease-out - specifies an animation with a slow end



ease-in-out - specifies an animation with a slow start and end



cubic-bezier(n,n,n,n) - lets you define your own values in a cubic-bezier function

The following example shows the some of the different speed curves that can be used:
#div1 {animation-timing-function: linear;}
#div2 {animation-timing-function: ease;}
#div3 {animation-timing-function: ease-in;}
#div4 {animation-timing-function: ease-out;}
#div5 {animation-timing-function: ease-in-out;}
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CSS3 Animation Properties
The following table lists the @keyframes rule and all the animation properties:
Property

Description

@keyframes

Specifies the animation code

animation

A shorthand property for setting all the animation properties
(except animation-play-state and animation-fill-mode)

animation-delay

Specifies a delay for the start of an animation

animation-direction

Specifies whether an animation should play in reverse
direction or alternate cycles

animation-duration

Specifies how many seconds or milliseconds an animation
takes to complete one cycle

animation-fill-mode

Specifies a style for the element when the animation is not
playing (when it is finished, or when it has a delay)

animation-iteration-count

Specifies the number of times an animation should be
played

animation-name

Specifies the name of the @keyframes animation

animation-play-state

Specifies whether the animation is running or paused

animation-timing-function

Specifies the speed curve of the animation

Animations.html
<!DOCTYPE html>
<html>
<head>
<style>
div {
width: 100px;
height: 100px;
background-color: red;
position: relative;
-webkit-animation: myfirst 5s linear 2s infinite alternate; /* Chrome, Safari, Opera */
animation: myfirst 5s linear 2s infinite alternate;
}
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/* Chrome, Safari, Opera */
@-webkit-keyframes myfirst {
0% {background-color:red; left:0px; top:0px;}
25% {background-color:yellow; left:200px; top:0px;}
50% {background-color:blue; left:200px; top:200px;}
75% {background-color:green; left:0px; top:200px;}
100% {background-color:red; left:0px; top:0px;}
}
/* Standard syntax */
@keyframes myfirst {
0% {background-color:red; left:0px; top:0px;}
25% {background-color:yellow; left:200px; top:0px;}
50% {background-color:blue; left:200px; top:200px;}
75% {background-color:green; left:0px; top:200px;}
100% {background-color:red; left:0px; top:0px;}
}
</style>
</head>
<body>
<p><b>Note:</b> This example does not work in Internet Explorer 9 and earlier
versions.</p>
<div></div>
</body>
</html>
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1.11.24 CSS3 Transit ions and Transf orm at ion
CSS3 transitions allows you to change property values smoothly (from one value
to another), over a given duration.





To create a transition effect, you must specify two things:



the CSS property you want to add an effect to



the duration of the effect
Note: If the duration part is not specified, the transition will have no effect, because
the default value is 0.



The following example shows a 100px * 100px red <div> element. The <div>
element has also specified a transition effect for the width property, with a duration
of 2 seconds:



div {
width: 100px;
height: 100px;
background: red;

-webkit-transition: width 2s; /* Safari */

transition: width 2s;
}
The following table lists all the transition properties:
Property

Description

transition

A shorthand property for setting the four transition
properties into a single property

transition-delay

Specifies a delay (in seconds) for the transition effect

transition-duration

Specifies how many seconds or milliseconds a transition
effect takes to complete

transition-property

Specifies the name of the CSS property the transition effect
is for

transition-timing-function

Specifies the speed curve of the transition effect

CSS3 Transforms


CSS3 transforms allow you to translate, rotate, scale, and skew elements.



A transformation is an effect that lets an element change shape, size and position.



CSS3 supports 2D and 3D transformations.
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CSS3 2D Transforms
T he following 2D transformation methods:

1.

1.

translate()

2.

rotate()

3.

scale()

4.

skewX()

5.

skewY()

6.

matrix()

The translate() Method





The translate() method moves an element from its current position (according to
the parameters given for the X-axis and the Y-axis).
The following example moves the <div> element 50 pixels to the right, and 100
pixels down from its current position:
div {
-ms-transform: translate(50px,100px); /* IE 9 */
-webkit-transform: translate(50px,100px); /* Safari */
transform: translate(50px,100px);
}

1.

The rotate() Method
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The rotate() method rotates an element clockwise or counter-clockwise according
to a given degree.
The following example rotates the <div> element clockwise with 20 degrees:
div {
-ms-transform: rotate(20deg); /* IE 9 */
-webkit-transform: rotate(20deg); /* Safari */
transform: rotate(20deg);
}



Using negative values will rotate the element counter-clockwise.
div {
-ms-transform: rotate(-20deg); /* IE 9 */
-webkit-transform: rotate(-20deg); /* Safari */
transform: rotate(-20deg);
}

3.

The scale() Method





The scale() method increases or decreases the size of an element (according to
the parameters given for the width and height).
The following example increases the <div> element to be two times of its original
width, and three times of its original height:
div {
-ms-transform: scale(2,3); /* IE 9 */
-webkit-transform: scale(2,3); /* Safari */
transform: scale(2,3);
}

Internet Programming

1.156

The skewX() Method

4.





The skewX() method skews an element along the X-axis by the given angle.
The following example skews the <div> element 20 degrees along the Xaxis:
div {
-ms-transform: skewX(20deg); /* IE 9 */
-webkit-transform: skewX(20deg); /* Safari */
transform: skewX(20deg);
}

5.

The skewY() Method


The skewY() method skews an element along the Y-axis by the given angle.



The following example skews the <div> element 20 degrees along the Y-axis:
div {
-ms-transform: skewY(20deg); /* IE 9 */
-webkit-transform: skewY(20deg); /* Safari */
transform: skewY(20deg);
}

6.

The skew() Method




The skew() method skews an element along the X and Y-axis by the given angles.
The following example skews the <div> element 20 degrees along the X-axis,
and 10 degrees along the Y-axis:
div {
-ms-transform: skew(20deg, 10deg); /* IE 9 */
-webkit-transform: skew(20deg, 10deg); /* Safari */
transform: skew(20deg, 10deg);
}

7.

The matrix() Method


The matrix() method combines all the 2D transform methods into one.
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The matrix() method take six parameters, containing mathematic functions,
which allows to rotate, scale, move (translate), and skew elements:



div {
-ms-transform: matrix(1, -0.3, 0, 1, 0, 0); /* IE 9 */
-webkit-transform: matrix(1, -0.3, 0, 1, 0, 0); /* Safari */
transform: matrix(1, -0.3, 0, 1, 0, 0);
}
The following table lists all the 2D transform properties:
Property

Description

transform

Applies a 2D or 3D transformation to an element

transform-origin

Allows you to change the position on transformed elements

2D Transform Methods
Function

Description

matrix(n,n,n,n,n,n)

Defines a 2D transformation, using a matrix of six values

translate(x,y)

Defines a 2D translation, moving the element along the X- and
the Y-axis

translateX(n)

Defines a 2D translation, moving the element along the X-axis

translateY(n)

Defines a 2D translation, moving the element along the Y-axis

scale(x,y)

Defines a 2D scale transformation, changing the elements width
and height

scaleX(n)

Defines a 2D scale transformation, changing the element’s width

scaleY(n)

Defines a 2D scale transformation, changing the element’s height

rotate(angle)

Defines a 2D rotation, the angle is specified in the parameter

skew(x-angle,y-angle)

Defines a 2D skew transformation along the X- and the Y-axis

skewX(angle)

Defines a 2D skew transformation along the X-axis

skewY(angle)

Defines a 2D skew transformation along the Y-axis
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Transition and transform.html
<!DOCTYPE html>
<!— Transitions in CSS3. —>
<html>
<head>
<meta charset = “utf-8”>
<title>Transitions</title>
<style type = “text/css”>
img
{
margin: 80px;
-webkit-transition: -webkit-transform 4s;
-moz-transition: -moz-transform 4s;
-o-transition: -o-transform 4s;
transition: transform 4s;
}
img:hover
{
-webkit-transform: rotate(360deg) scale(2, 2);
-moz-transform: rotate(360deg) scale(2, 2);
-o-transform: rotate(360deg) scale(2, 2);
transform: rotate(360deg) scale(2, 2);
}
</style>
</head>
<body>
<img src = “hackanm.gif” width = “76” height = “100”
alt = “hack man”>
</body>
</html>
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Skew .html
<!DOCTYPE html>
<!— Transitions in CSS3. —>
<html>
<head>
<meta charset = “utf-8”>
<title>Transitions</title>
<style type = “text/css”>
div {
width: 300px;
height: 100px;
background-color: yellow;
border: 1px solid black;
}
div#myDiv {
-ms-transform: skew(20deg,10deg); /* IE 9 */
-webkit-transform: skew(20deg,10deg); /* Safari */
transform: skew(20deg,10deg); /* Standard syntax */
</style>
</head>
<body>
<p>The skew() method skews an element into a given angle.</p>
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<div>
This a normal div element.
</div>
<div id=”myDiv”>
This div element is skewed 20 degrees along the X-axis, and 10 degrees along
the Y-axis.
</div>
</body>
</html>

1.11.25 CSS3 Box Sizing
The CSS3 box-sizing property allows us to include the padding and border in an
element’s total width and height.
Boxlayout.html
<!DOCTYPE html>
<html>
<head>
<style>
.div1 {
width: 300px;
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height: 100px;
border: 1px solid blue;
}
.div2 {
width: 300px;
height: 100px;
padding: 50px;
border: 1px solid red;
}
</style>
</head>
<body>
<div class=”div1">This div is smaller (width is 300px and height is 100px).</
div>
<br>
<div class=”div2">This div is bigger (width is also 300px and height is
100px).</div>
</body>
</html>
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1.11.26 CSS3 Mult i- colum n Layout
The CSS3 multi-column layout allows easy definition of multiple columns of text just like in newspapers:
CSS3 Multi-column Properties


column-count



column-gap



column-rule-style



column-rule-width



column-rule-color



column-rule



column-span



column-width

CSS3 Create Multiple Columns
The column-count property specifies the number of columns an element should be
divided into.
div {
-webkit-column-count: 3; /* Chrome, Safari, Opera */
-moz-column-count: 3; /* Firefox */
column-count: 3;
}
CSS3 Specify the Gap Between Columns
The column-gap property specifies the gap between the columns.
div {
-webkit-column-gap: 40px; /* Chrome, Safari, Opera */
-moz-column-gap: 40px; /* Firefox */
column-gap: 40px;
}
CSS3 Column Rules
The column-rule-style property specifies the style of the rule between columns:
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div {
-webkit-column-rule-style: solid; /* Chrome, Safari, Opera */
-moz-column-rule-style: solid; /* Firefox */
column-rule-style: solid;
}
The column-rule-width property specifies the width of the rule between columns:
div {
-webkit-column-rule-width: 1px; /* Chrome, Safari, Opera */
-moz-column-rule-width: 1px; /* Firefox */
column-rule-width: 1px;
}
The column-rule-color property specifies the color of the rule between
columns:
div {
-webkit-column-rule-color: lightblue; /* Chrome, Safari, Opera */
-moz-column-rule-color: lightblue; /* Firefox */
column-rule-color: lightblue;
}
Specify How Many Columns an Element Should Span
The following example specifies that the <h2> element should span across all
columns:
h2 {
-webkit-column-span: all; /* Chrome, Safari, Opera */
column-span: all;
}
Specify The Column Width
The following example specifies that the suggested, optimal width for the columns
should be 100px:
div {
-webkit-column-width: 100px; /* Chrome, Safari, Opera */
column-width: 100px;
}
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The following table lists all the multi-columns properties:
Property

Description

column-count

Specifies the number of columns an element should be divided
into

column-fill

Specifies how to fill columns

column-gap

Specifies the gap between the columns

column-rule

A shorthand property for setting all the column-rule-* properties

column-rule-color

Specifies the color of the rule between columns

column-rule-style

Specifies the style of the rule between columns

column-rule-width

Specifies the width of the rule between columns

column-span

Specifies how many columns an element should span across

column-width

Specifies a suggested, optimal width for the columns

columns

A shorthand property for setting column-width and column-count

Multicolumn.html
<!DOCTYPE html>
<html>
<head>
<style>
.newspaper {
-webkit-column-count: 3; /* Chrome, Safari, Opera */
-moz-column-count: 3; /* Firefox */
column-count: 3;
-webkit-column-gap: 40px; /* Chrome, Safari, Opera */
-moz-column-gap: 40px; /* Firefox */
column-gap: 40px;
-webkit-column-rule: 1px solid lightblue; /* Chrome, Safari, Opera */
-moz-column-rule: 1px solid lightblue; /* Firefox */
column-rule: 1px solid lightblue;
}
</style>
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</head>
<body>
<p><b>Note:</b> Internet Explorer 9, and earlier versions, does not support
the column-rule property.</p>
<div class=”newspaper”>
Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy
nibh euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi
enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis
nisl ut aliquip ex ea commodo consequat. Duis autem vel eum iriure dolor in
hendrerit in vulputate velit esse molestie consequat, vel illum dolore eu feugiat
nulla facilisis at vero eros et accumsan et iusto odio dignissim qui blandit praesent
luptatum zzril delenit augue duis dolore te feugait nulla facilisi. Nam liber tempor
cum soluta nobis eleifend option congue nihil imperdiet doming id quod mazim
placerat facer possim assum.
</div>
</body>
</html>

Unit II

CLIENTSIDEPROGRAMMING
Java Script: An introduction to JavaScript–JavaScript DOM Model-Date and
Objects,-Regular Expressions- Exception Handling-Validation-Built-in
objects-Event Handling- DHTML with JavaScript- JSON introduction – Syntax
– Function Files – Http Request – SQL.

2.0 WHAT I S JAVASCRI PT?




JavaScript was designed to add interactivity to HTML pages
JavaScript is a scripting language - a scripting language is a lightweight
programming language



A JavaScript is lines of executable computer code



A JavaScript is usually embedded directly in HTML pages



JavaScript is an interpreted language (means that scripts execute without
preliminary compilation)

2.1 USES OF JAVA SCRI PT
JavaScript gives HTML designers a programming tool - HTML authors are normally
not programmers, but JavaScript is a scripting language with a very simple syntax! Almost
anyone can put small “snippets” of code into their HTML pages.
JavaScript can put dynamic text into an HTML page - A JavaScript statement like
this: document.write(“<h1>” + name + “</h1>”) can write a variable text into an HTML
page.
JavaScript can react to events - A JavaScript can be set to execute when something
happens, like when a page has finished loading or when a user clicks on an HTML element.
JavaScript can read and write HTML elements - A JavaScript can read and change
the content of an HTML element.
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JavaScript can be used to validate data - A JavaScript can be used to validate form
data before it is submitted to a server, this will save the server from extra processing
The HTML <script> tag is used to insert a JavaScript into an HTML page.
How to write text on a page.
<html>
<body>
<script type=”text/javascript”>
document.write(“Hello World!”)
</script>
</body>
</html>
JavaScript Where To ...
1.

Scripts in the body section will be executed WHILE the page loads.

2.

Scripts in the head section will be executed when CALLED.

Ex1.html – write a script in <head> section
<html>
<head>
<script type=”text/javascript”>
function message()
{
alert(“This alert box was called with the onload event”)
}
</script>
</head>
<body onload=”message()”>
</body>
</html>
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Ex2.html – write a script in <body> section
<html>
<head>
</head>
<body>
<script type=”text/javascript”>
document.write(“This message is written when the page loads”)
</script>
</body>
</html>

2.1.1 JavaScript Operat ors
Operators are used to operate on values.

2.3
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Arithmetic Operators
Operator

Description

Example

Result

+

Addition

x=2
x+2

4

-

Subtraction

x=2
5–x

3

*

Multiplication

x=4
x*5

20

/

Division

15/5
5/2

3
2.5

%

Modulus (division remainder)

5%2
10%8
10%2

1
2
0

++

Increment

x=5
x++

x=6

—

Decrement

x=5
x--

x=4

Assignment Operators
Operator

Example

Is The Same As

=

x=y

x=y

+=

x+=y

x=x+y

-=

x-=y

x=x-y

*=

x*=y

x=x*y

/=

x/=y

x=x/y

%=

x%=y

x=x%y

Comparison Operators
Operator

Description

Example

==

is equal to

5==8 returns false

!=

is not equal

5!=8 returns true

>

is greater than

5>8 returns false

2.5
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<

is less than

5<8 returns true

>=

is greater than or equal to

5>=8 returns false

<=

is less than or equal to

5<=8 returns true

Description

Example

Logical Operators
Operator
&&

and

x=6
y=3
(x < 10 && y > 1) returns true

||

or

x=6
y=3
(x==5 || y==5) returns false

!

not

x=6
y=3
!(x==y) returns true

String Operator
1.

A string is most often text, for example “Hello World!”. To stick two or more
string variables together, use the + operator.
txt1=”What a very”
txt2=”nice day!”
txt3=txt1+txt2
The variable txt3 now contains “What a verynice day!”.

2.1.2 JavaScript Funct ions
A function is a reusable code-block that will be executed by an event, or when the
function is called.. A function is a set of statements. You can reuse functions within the same
script, or in other documents. You define functions at the beginning of a file (in the head
section), and call them later in the document.
1.

How to pass variables to a function, and use these variable values in the function.
<html>
<head>
<script type=”text/javascript”>
function myfunction(txt)
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{
alert(txt)
}
</script>
</head>
<body>
<form>
<input type=”button”
onclick=”myfunction(‘Good Morning!’)”
value=”In the Morning”>
<input type=”button”
onclick=”myfunction(‘Good Evening!’)”
value=”In the Evening”>
</form>
<p>
When you click on one of the buttons, a function will be called. The function will
alert
the argument that is passed to it.
</p>
</body>
</html>
2.

How to let the function return a value.
<html>
<head>
<script type=”text/javascript”>
function myFunction()
{
return (“Hello, have a nice day!”)
}
</script>
</head>
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<body>
<script type=”text/javascript”>
document.write(myFunction())
</script>
<p>The script in the body section calls a function.</p>
<p>The function returns a text.</p>
</body>
</html>
3.

How to let the function find the sum of 2 arguments and return the result.
<html>
<head>
<script type=”text/javascript”>
function total(numberA,numberB)
{
return numberA + numberB
}
</script>
</head>
<body>
<script type=”text/javascript”>
document.write(total(2,3))
</script>
<p>The script in the body section calls a function with two arguments, 2 and 3.</
p>
<p>The function returns the sum of these two arguments.</p>
</body>
</html>

2.1.3 JavaScript Condit ional St at em ent s
Conditional statements in JavaScript are used to perform different actions based on
different conditions.
1.

Syntax for writing while counter
<HTML>
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<HEAD>
<TITLE>Counter-Controlled Repetition</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
var counter = 1;

// initialization

while ( counter <= 7 ) {

// repetition condition

document.writeln( “<P><FONT SIZE = ‘“ + counter + “‘>HTML font size “ + counter
+ “</FONT></P>” );
++counter;

// increment

}
</SCRIPT>
</HEAD>
</HTML>

2.

Syntax for writing FOR counter
<HTML>
<HEAD>
<TITLE>Counter-Controlled Repetition</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
// Initialization, repetition condition and incrementing
// are all included in the for structure header.
for ( var counter = 1; counter <= 7; ++counter )
document.writeln( “<P><FONT SIZE = ‘“ + counter +
“‘>HTML font size “ + counter + “</FONT></P>” );
</SCRIPT>
</HEAD>
</HTML>

3.

Syntax for switch test statement
<HTML>
<HEAD>
<TITLE>Switching between HTML List Formats</TITLE>

2.9

Client Side Programming
<SCRIPT LANGUAGE = “JavaScript”>
var choice,

// user’s choice

startTag,

// starting list item tag

endTag,

// ending list item tag

validInput = true, // indicates if input is valid
listType;

// list type as a string

choice = window.prompt( “Select a list style:\n” +
“1 (bullet), 2 (numbered), 3 (lettered)”, “1” );
switch ( choice ) {
case “1”:
startTag = “<UL>”;
endTag = “</UL>”;
listType = “<H1>Bullet List</H1>”
break;
case “2”:
startTag = “<OL>”;
endTag = “</OL>”;
listType = “<H1>Ordered List: Numbered</H1>”
break;
case “3”:
startTag = “<OL TYPE = ‘A’>”;
endTag = “</OL>”;
listType = “<H1>Ordered List: Lettered</H1>”
break;
default:
validInput = false;
}
if ( validInput == true ) {
document.writeln( listType + startTag );
for ( var i = 1; i <= 3; ++i )
document.writeln( “<LI>List item “ + i + “</LI>” );
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document.writeln( endTag );
}
else
document.writeln( “Invalid choice: “ + choice );
</SCRIPT>
</HEAD>
<BODY>
<P>Click Refresh (or Reload) to run the script again</P>
</BODY>
</HTML>
Example for switch statement
<html>
<body>
<script type=”text/javascript”>
var d = new Date()
theDay=d.getDay()
switch (theDay)
{
case 5:
document.write(“Finally Friday”)
break
case 6:
document.write(“Super Saturday”)
break
case 0:
document.write(“Sleepy Sunday”)
break
default:
document.write(“I’m really looking forward to this weekend!”)
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}
</script>
<p>This example demonstrates the switch statement.</p>
<p>You will receive a different greeting based on what day it is.</p>
<p>Note that Sunday=0, Monday=1, Tuesday=2, etc.</p>
</body>
</html>

2.1.4 Condit ional Operat or
JavaScript also contains a conditional operator that assigns a value to a variable based
on some condition.
Syntax
variablename=(condition)?value1:value2
Example
Greeting=(visitor==”PRES”)?”Dear President “:”Dear “
If the variable visitor is equal to PRES, then put the string “Dear President “ in the
variable named greeting. If the variable visitor is not equal to PRES, then put the string
“Dear “ into the variable named greeting.

2.1.5 JavaScript Looping
Looping statements in JavaScript are used to execute the same block of code a specified
number of times.
Examples
1.

How to write a For loop. Use a For loop to run the same block of code a specified
number of times
<html>
<body>
<script type=”text/javascript”>
for (i = 0; i <= 5; i++)
{
document.write(“The number is “ + i)
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document.write(“<br>”)
}
</script>
<p>Explanation:</p>
<p>The for loop sets <b>i</b> equal to 0.</p>
<p>As long as <b>i</b> is less than , or equal to, 5, the loop will continue to
run.</p>
<p><b>i</b> will increase by 1 each time the loop runs.</p>
</body>
</html>
2.

How to use the For loop to write the HTML headers.
<html>
<body>
<script type=”text/javascript”>
for (i = 1; i <= 6; i++)
{
document.write(“<h” + i + “>This is header “ + i)
document.write(“</h” + i + “>”)
}
</script>
</body>
</html>

3.

Syntax for Do- While test statement
<HTML>
<HEAD>
<TITLE>Using the do/while Repetition Structure</TITLE>

<SCRIPT LANGUAGE = “JavaScript”>
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var counter = 1;

do {
document.writeln( “<H” + counter + “>This is an H” +
counter + “ level head” + “</H” + counter + “>” );

++counter;
} while ( counter <= 6 );
</SCRIPT>

</HEAD><BODY></BODY>
</HTML>
4.

Syntax for Break test statement
<HTML>
<HEAD>
<TITLE>Using the break Statement in a for Structure</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
for ( var count = 1; count <= 10; ++count ) {
if ( count == 5 )
break; // break loop only if count == 5

document.writeln( “Count is: “ + count + “<BR>” );
}
document.writeln( “Broke out of loop at count = “ + count );
</SCRIPT>
</HEAD><BODY></BODY>
</HTML>
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5.

Syntax for Continue test statement
<HTML>
<HEAD>
<TITLE>Using the break Statement in a for Structure</TITLE>

<SCRIPT LANGUAGE = “JavaScript”>
for ( var count = 1; count <= 10; ++count ) {
if ( count == 5 )
continue; // skip remaining code in loop
// only if count == 5

document.writeln( “Count is: “ + count + “<BR>” );
}

document.writeln( “Used continue to skip printing 5” );
</SCRIPT>

</HEAD><BODY></BODY>
</HTML>

2.1.6 JavaScript Guidelines
1.

JavaScript is Case Sensitive

2.

JavaScript ignores extra spaces. You can add white space to your script to make it
more readable.

3.

You can break up a code line within a text string with a backslash. The example
below will be displayed properly:
document.write(“Hello \
World!”)
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Insert Special Characters
You can insert special characters (like “ ‘ ; &) with the backslash:
document.write (“You \& I sing \”Happy Birthday\”.”)

5.

Comments


You can add a comment to your JavaScript code starting the comment with two
slashes “//”:
sum=a + b //calculating the sum



You can also add a comment to the JavaScript code, starting the comment with “/
*” and ending it with “*/”
sum=a + b /*calculating the sum*/



Using “/*” and “*/” is the only way to create a multi-line comment:
/* This is a comment
block. It contains
several lines*/

2.2 JAVA OBJETS
2.2.1 JavaScript St ring Object
The String object is used to work with text.
Stringobject.html
Write an example that returns number of character of a string. Find the length of
string, string in red color, find the position of a word, find the substring, return a
specified part of string, and convert the string to uppercase
<html>
<body>
<script type=”text/javascript”>
var str=”W3Schools is great!”
document.write(“<p>” + str + “</p>”)
document.write(str.length)
document.write(“<p>” + str.fontcolor(‘red’) + “</p>”)
var pos=str.indexOf(“School”)
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if (pos>=0)
{
document.write(“School found at position: “)
document.write(pos + “<br />”)
}
else
{
document.write(“School not found!”)
}
document.write(str.substr(2,6))
document.write(“<br /><br />”)
document.write(str.substring(2,6))
document.write(“<br>”)
document.write(str.toUpperCase())
</script>
</body>
</html>
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Properties

Explanation

length

Returns the number of characters in a string

Methods

Explanation

anchor()

Returns a string as an anchor

big()

Returns a string in big text

blink()

Returns a string blinking

bold()

Returns a string in bold

Character processing methos
charAt()

Returns the character at a specified position

charCodeAt()

Returns the Unicode of the character at a specified position

fromCharCode()

Returns the character value of a Unicode

toLowerCase()

Converts a string to lower case

toUpperCase()

Converts a string to upper case

concat()

Returns two concatenated strings

fixed()

Returns a string as teletype

fontcolor()

Returns a string in a specified color

fontsize()

Returns a string in a specified size

Searching Methods
indexOf()

Returns the position of the first occurrence of a specified string
inside another string. Returns -1 if it never occurs

lastIndexOf()

Returns the position of the first occurrence of a specified string
inside another string. Returns -1 if it never occurs. Note: This
method starts from the right and moves left!

italics()

Returns a string in italic

link()

Returns a string as a hyperlink

match()

Similar to indexOf and lastIndexOf, but this method returns the
specified string, or “null”, instead of a numeric value

replace()

Replaces some specified characters with some new specified
characters
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search()

Returns an integer if the string contains some specified
characters, if not it returns -1

slice()

Returns a string containing a specified character index

small()

Returns a string as small text

split()

Splits a string into an array of strings

strike()

Returns a string strikethrough

sub()

Returns a string as subscript

substr()

Returns the specified characters. 14,7 returns 7 characters, from
the 14th character (starts at 0)

substring()

Returns the specified characters. 7,14 returns all characters from
the 7th up to but not including the 14th (starts at 0)

sup()

Returns a string as superscript
// CharacterProcessing.js
// String methods charAt, charCodeAt, fromCharCode,
// toLowercase and toUpperCase.
function start()
{
var s = “ZEBRA”;
var s2 = “AbCdEfG”;
var result = “”;
result = “<p>Character at index 0 in ‘“ + s + “‘ is “ +
s.charAt( 0 )+ “</p>”;
result += “<p>Character code at index 0 in ‘“ + s + “‘ is “ +
s.charCodeAt( 0 )+ “</p>”;
result += “<p>’”+ String.fromCharCode( 87, 79, 82, 68 )+
“‘ contains character codes 87, 79, 82 and 68</p>”;
result += “<p>’” + s2 + “‘ in lowercase is ‘“ +s2.toLowerCase()
+ “‘</p>”;
result += “<p>’” + s2 + “‘ in uppercase is ‘“ +s2.toUpperCase()
+ “‘</p>”;
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document.getElementById( “results” ).innerHTML = result;
} // end function start
window.addEventListener( “load”, start, false );
CharacterProcessing.html
<!DOCTYPE html>
<!— CharacterProcessing.html —>
<!— HTML5 document to demonstrate String methods charAt, charCodeAt,
fromCharCode, toLowercase and toUpperCase. —>
<html>
<head>
<meta charset = “utf-8”>
<title>Character Processing</title>
<link rel = “stylesheet” type = “text/css” href = “style.css”>
<script src = “CharacterProcessing.js”></script>
</head>
<body>
<div id = “results”></div>
</body>
</html>
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// : SearchingStrings.js
// Searching strings with indexOf and lastIndexOf.
var letters = “abcdefghijklmnopqrstuvwxyzabcdefghijklm”;
function buttonPressed()
{
var inputField = document.getElementById( “inputField” );
document.getElementById( “results” ).innerHTML =
“<p>First occurrence is located at index “ +
letters.indexOf( inputField.value )+ “</p>” +
“<p>Last occurrence is located at index “ +
letters.lastIndexOf( inputField.value ) + “</p>” +
“<p>First occurrence from index 12 is located at index “ +
letters.indexOf( inputField.value, 12 )+ “</p>” +
“<p>Last occurrence from index 12 is located at index “ +
letters.lastIndexOf( inputField.value, 12 )+ “</p>”;
} // end function buttonPressed
// register click event handler for searchButton
function start()
{
var searchButton = document.getElementById( “searchButton” );
searchButton.addEventListener( “click”, buttonPressed, false );
} // end function start
window.addEventListener( “load”, start, false );
SearchingStrings.html
<!DOCTYPE html>
<!— SearchingStrings.html —>
<!— HTML document to demonstrate methods indexOf and lastIndexOf. —>
<html>
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<head>
<meta charset = “utf-8”>
<title>Searching Strings</title>
<script src = “SearchingStrings.js”></script>
</head>
<body>
<form id = “searchForm” action = “#”>
<h1>The string to search is:
abcdefghijklmnopqrstuvwxyzabcdefghijklm</h1>
<p>Enter the substring to search for
<input id = “inputField” type = “search”>
<input id = “searchButton” type = “button” value = “Search”></p>
<div id = “results”></div>
</form>
</body>
</html>

SplitAndSubString.html
<!DOCTYPE html>
<!— SplitAndSubString.html —>
<!— HTML document demonstrating String methods split and substring. —>
<html>
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<head>
<meta charset = “utf-8”>
<title>split and substring</title>
<link rel = “stylesheet” type = “text/css” href = “style.css”>
<script src = “SplitAndSubString.js”></script>
</head>
<body>
<form action = “#”>
<p>Enter a sentence to split into words:</p>
<p><input id = “inputField” type = “text”>
<input id = “splitButton” type = “button” value = “Split”></p>
<div id = “results”></p>
</form>
</body>
</html>
// : SplitAndSubString.js
// String object methods split and substring.
function splitButtonPressed()
{
var inputString = document.getElementById( “inputField” ).value;
var tokens = inputString.split( “ “ );
var results = document.getElementById( “results” );
results.innerHTML = “<p>The sentence split into words is: </p>” +
“<p class = ‘indent’>” +
tokens.join( “</p><p class = ‘indent’>” ) + “</p>” +
“<p>The first 10 characters of the input string are: </p>” +
“<p class = ‘indent’>’”+ inputString.substring( 0, 10 )+”’</p>”;
} // end function splitButtonPressed
// register click event handler for searchButton
function start()
{
var splitButton = document.getElementById( “splitButton” );
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splitButton.addEventListener( “click”, splitButtonPressed, false );
} // end function start
window.addEventListener( “load”, start, false );

2.2.2 JavaScript Array Object
An Array object is used to store a set of values in a single variable name.
Examples
1.

Arrays are used to store a series of related data items. This example demonstrates
how you can make an array that stores names.
<html>
<body>
<script type=”text/javascript”>
var famname = new Array(6)
famname[0] = “Jan Egil”
famname[1] = “Tove”
famname[2] = “Hege”
famname[3] = “Stale”
famname[4] = “Kai Jim”
famname[5] = “Borge”
for (i=0; i<6; i++)
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{
document.write(famname[i] + “<br>”)
}
</script>
</body>
</html>
2.

This is another way of making an array that gives the same result as the one
above. Note that the length method is used to find out how many elements the
array contains.
<html>
<body>
<script type=”text/javascript”>
var famname = new Array(“Jan Egil”,”Tove”,”Hege”,”Stale”,”Kai Jim”,”Borge”)
for (i=0; i<famname.length; i++)
{
document.write(famname[i] + “<br>”)
}
</script>
</body>
</html>
Methods

Explanation

Length

Returns the number of elements in an array. This property is assigned a
value when an array is created

concat()

Returns an array concatenated of two arrays

join()

Returns a string of all the elements of an array concatenated together

Reverse()

Returns the array reversed

slice()

Returns a specified part of the array

sort()

Returns a sorted array

2.2.3 JavaScript Dat e Object
The Date object is used to work with dates and times.
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Methods

Explanation

Date()

Returns a Date object

getDate()

Returns the date of a Date object (from 1-31)

getDay()

Returns the day of a Date object (from 0-6. 0=Sunday, 1=Monday,
etc.)

getMonth()

Returns the month of a Date object (from 0-11. 0=January,
1=February, etc.)

getFullYear()

Returns the year of a Date object (four digits)

getYear()

Returns the year of a Date object (from 0-99). Use getFullYear
instead !!

getHours()

Returns the hour of a Date object (from 0-23)

getMinutes()

Returns the minute of a Date object (from 0-59)

getSeconds()

Returns the second of a Date object (from 0-59)

getMilliseconds()

Returns the millisecond of a Date object (from 0-999)

getTime()

Returns the number of milliseconds since midnight 1/1-1970

getTimezoneOffset()

Returns the time difference between the user’s computer and GMT

getUTCDate()

Returns the date of a Date object in universal (UTC) time

getUTCDay()

Returns the day of a Date object in universal time

getUTCMonth()

Returns the month of a Date object in universal time

getUTCFullYear()

Returns the four-digit year of a Date object in universal time

getUTCHours()

Returns the hour of a Date object in universal time

getUTCMinutes()

Returns the minutes of a Date object in universal time

getUTCSeconds()

Returns the seconds of a Date object in universal time

getUTCMilliseconds() Returns the milliseconds of a Date object in universal time
parse()

Returns a string date value that holds the number of milliseconds
since January 01 1970 00:00:00
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setDate()

Sets the date of the month in the Date object (from 1-31)

setFullYear()

Sets the year in the Date object (four digits)

setHours()

Sets the hour in the Date object (from 0-23)

setMilliseconds()

Sets the millisecond in the Date object (from 0-999)

setMinutes()

Set the minute in the Date object (from 0-59)

setMonth()

Sets the month in the Date object (from 0-11. 0=January,1=February)

setSeconds()

Sets the second in the Date object (from 0-59)

setTime()

Sets the milliseconds after 1/1-1970

setYear()

Sets the year in the Date object (00-99)

setUTCDate()

Sets the date in the Date object, in universal time (from 1-31)

setUTCDay()

Sets the day in the Date object, in universal time (from 0-6.
Sunday=0, Monday=1, etc.)

setUTCMonth()

Sets the month in the Date object, in universal time (from 0-11.
0=January, 1=February)

setUTCFullYear()

Sets the year in the Date object, in universal time (four digits)

setUTCHour()

Sets the hour in the Date object, in universal time (from 0-23)

setUTCMinutes()

Sets the minutes in the Date object, in universal time (from 0-59)

setUTCSeconds()

Sets the seconds in the Date object, in universal time (from 059)

setUTCMilliseconds() Sets the milliseconds in the Date object, in universal time (from
0-999)
toGMTString()

Converts the Date object to a string, set to GMT time zone

toLocaleString()

Converts the Date object to a string, set to the current time zone

toString()

Converts the Date object to a string
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// : DateTime.js
// Date and time methods of the Date object.
function start()
{
var current = new Date();
// string-formatting methods and valueOf
document.getElementById( “strings” ).innerHTML =
“<p>toString: “+current.toString() +”</p>” +
“<p>toLocaleString: “+ current.toLocaleString()+”</p>” +
“<p>toUTCString: “+current.toUTCString() +”</p>” +
“<p>valueOf: “+current.valueOf() +”</p>”;
// get methods
document.getElementById( “getMethods” ).innerHTML =
“<p>getDate: “+current.getDate() +”</p>” +
“<p>getDay: “+current.getDay() +”</p>” +
“<p>getMonth: “+current.getMonth() +”</p>” +
“<p>getFullYear: “+current.getFullYear() +”</p>” +
“<p>getTime: “+current.getTime() +”</p>” +
“<p>getHours: “+current.getHours() +”</p>” +
“<p>getMinutes: “+current.getMinutes() +”</p>” +
“<p>getSeconds: “+current.getSeconds() +”</p>” +
“<p>getMilliseconds: “+current.getMilliseconds() +”</p>” +
“<p>getTimezoneOffset: “+ current.getTimezoneOffset() +”</p>”;
// creating a Date
var anotherDate = new Date( 2011, 2, 18, 1, 5, 0, 0 );
document.getElementById( “newArguments” ).innerHTML =
“<p>Date: “ + anotherDate + “</p>”;
// set methods
anotherDate.setDate( 31 );
anotherDate.setMonth( 11 );
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anotherDate.setFullYear( 2011 );
anotherDate.setHours( 23 );
anotherDate.setMinutes( 59 );
anotherDate.setSeconds( 59 );
document.getElementById( “setMethods” ).innerHTML =
“<p>Modified date: “ + anotherDate + “</p>”;
} // end function start
window.addEventListener( “load”, start, false );
DateTime.html
<!DOCTYPE html>
<!— : DateTime.html —>
<!— HTML document to demonstrate Date-object methods. —>
<html>
<head>
<meta charset = “utf-8”>
<title>Date and Time Methods</title>
<link rel = “stylesheet” type = “text/css” href = “style.css”>
<script src = “DateTime.js”></script>
</head>
<body>
<h1>String representations and valueOf</h1>
<section id = “strings”></section>
<h1>Get methods for local time zone</h1>
<section id = “getMethods”></section>
<h1>Specifying arguments for a new Date</h1>
<section id = “newArguments”></section>
<h1>Set methods for local time zone</h1>
<section id = “setMethods”></section>
</body>
</html>
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2.2.4 JavaScript Mat h Object
The built-in Math object includes mathematical constants and functions.
Examples
How to find a random number from 0 to 10 using the random() and round()
methods.
<html>
<body>
<script type=”text/javascript”>
no=Math.random()*10
document.write(Math.round(no))
</script>
</body>
</html>
Properties

Explanation

E

Returns the base of a natural logarithm

LN2
LN10
LOG2E
LOG10E
PI
SQRT1_2

Returns
Returns
Returns
Returns
Returns
Returns

SQRT2

Returns the square root of 2

the natural logarithm of 2
the natural logarithm of 10
the base-2 logarithm of E
the base-10 logarithm of E
PI
1 divided by the square root of 2
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Methods

Explanation

abs(x)

Returns the absolute value of x

acos(x)

Returns the arccosine of x

asin(x)

Returns the arcsine of x

atan(x)

Returns the arctangent of x

atan2(y,x)

Returns the angle from the x axis to a point

ceil(x)

Returns the nearest integer greater than or equal to x

cos(x)

Returns the cosine of x

exp(x)

Returns the value of E raised to the power of x

floor(x)

Returns the nearest integer less than or equal to x

log(x)

Returns the natural log of x

max(x,y)

Returns the number with the highest value of x and y

min(x,y)

Returns the number with the lowest value of x and y

pow(x,y)

Returns the value of the number x raised to the power of y

random()

Returns a random number between 0 and 1

round(x)

Rounds x to the nearest integer

sin(x)

Returns the sine of x

sqrt(x)

Returns the square root of x

tan(x)

Returns the tangent of x

2.2.5 JavaScript Window




The window object is supported by all browsers. It represents the browser’s
window.
All global JavaScript objects, functions, and variables automatically become
members of the window object.



Global variables are properties of the window object.



Global functions are methods of the window object.



Even the document object (of the HTML DOM) is a property of the window
object:
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window.document.getElementById(“header”);
is the same as:
document.getElementById(“header”);
Window Object Properties
Property

Description

closed

Returns a Boolean value indicating whether a window has been closed
or not

defaultStatus

Sets or returns the default text in the statusbar of a window

document

Returns the Document object for the window (See Document object)

frameElement

Returns the <iframe> element in which the current window is inserted

frames

Returns all <iframe> elements in the current window

history

Returns the History object for the window (See History object)

innerHeight

Returns the inner height of a window's content area

innerWidth

Returns the inner width of a window's content area

length

Returns the number of <iframe> elements in the current window

location

Returns the Location object for the window (See Location object)

name

Sets or returns the name of a window

navigator

Returns the Navigator object for the window (See Navigator object)

opener

Returns a reference to the window that created the window

outerHeight

Returns the outer height of a window, including toolbars/scrollbars

outerWidth

Returns the outer width of a window, including toolbars/scrollbars

pageXOffset

Retur ns the pixels the cur r ent document has been scr olled
(horizontally) from the upper left corner of the window

pageYOffset

Returns the pixels the current document has been scrolled (vertically)
from the upper left corner of the window

parent

Returns the parent window of the current window

screen

Returns the Screen object for the window (See Screen object)

screenLeft

Returns the horizontal coordinate of the window relative to the screen

screenTop

Returns the vertical coordinate of the window relative to the screen
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screenX

Returns the horizontal coordinate of the window relative to the screen

screenY

Returns the vertical coordinate of the window relative to the screen

scrollX

An alias of pageXOffset

scrollY

An alias of pageYOffset

self

Returns the current window

status

Sets or returns the text in the statusbar of a window

top

Returns the topmost browser window

Window Object Methods
Method

Description

alert()

Displays an alert box with a message and an OK button

atob()

Decodes a base-64 encoded string

blur()

Removes focus from the current window

btoa()

Encodes a string in base-64

clearInterval()

Clears a timer set with setInterval()

clearTimeout()

Clears a timer set with setTimeout()

close()

Closes the current window

confirm()

Displays a dialog box with a message and an OK and a Cancel button

createPopup()

Creates a pop-up window

focus()

Sets focus to the current window

moveBy()

Moves a window relative to its current position

moveTo()

Moves a window to the specified position

open()

Opens a new browser window

print()

Prints the content of the current window

prompt()

Displays a dialog box that prompts the visitor for input

resizeBy()

Resizes the window by the specified pixels

resizeTo()

Resizes the window to the specified width and height

scroll()

Deprecated. This method has been replaced by the scrollTo() method.

scrollBy()

Scrolls the document by the specified number of pixels
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scrollTo()

Scrolls the document to the specified coordinates

setInterval()

Calls a function or evaluates an expression at specified intervals (in
milliseconds)

setTimeout()

Calls a function or evaluates an expression after a specified number
of milliseconds

stop()

Stops the window from loading

How you can display a new window, but also decide the new window’s appearance.
<html>
<head>
<script type=”text/javascript”>
function openwindow()
{
window.open(“http://www.w3schools.com”,”my_new_window”,”toolbar=yes,
location=yes, dir ector ies=no, status=no, menubar=yes, scr ollbars=yes,
resizable=no, copyhistory=yes, width=400, height=400")
}
</script>
</head>
<body>
<form>
<input type=”button”
value=”Open Window”
onclick=”openwindow()”>
</form>
</body>
</html>
How to print the page.
<html>
<head>
<script type=”text/javascript”>
function printpage()
{
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window.print()
}
</script>
</head>
<body>
<form>
<input type=”button” value=”Print this page” onclick=”printpage()”>
</form>
</body>
</html>

2.2.6

JavaScript Form Object

A form containing all of the validation above.
<html>
<head>
<script type=”text/javascript”>
function validate()
{
x=document.myForm
at=x.myEmail.value.indexOf(“@”)
code=x.myCode.value
firstname=x.myName.value
submitOK=”True”
if (at==-1)
{
alert(“Not a valid e-mail”)
submitOK=”False”
}
if (code<1 || code>5)
{
alert(“Your code must be between 1 and 5”)
submitOK=”False”
}
if (firstname.length>10)
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{
alert(“Your name must be less than 10 letters”)
submitOK=”False”
}
if (submitOK==”False”)
{
return false
}
}
</script>
</head>
<body>
<form name=”myForm” onsubmit=”return validate()”>
Enter your e-mail:
<input type=”text” name=”myEmail”>
<br>
Enter your code, value from 1 to 5:
<input type=”text” name=”myCode”>
<br>
Enter your first name, max 10 letters:
<input type=”text” name=”myName”>
<br>
<input type=”submit” value=”Send input”>
</form>
</body>
</html>

2.2.7

Java script Navigat or Object

The navigator object contains information about the browser.

2.35

Internet Programming

2.36

Navigator Object Properties
Property

Description

appCodeName

Returns the code name of the browser

appName

Returns the name of the browser

appVersion

Returns the version information of the browser

cookieEnabled

Determines whether cookies are enabled in the browser

geolocation

Returns a Geolocation object that can be used to locate the user's
position

language

Returns the language of the browser

onLine

Determines whether the browser is online

platform

Returns for which platform the browser is compiled

product

Returns the engine name of the browser

userAgent

Returns the user-agent header sent by the browser to the server

Navigator Object Methods
Method

Description

javaEnabled()

Specifies whether or not the browser has Java enabled

taintEnabled()

Removed in JavaScript version 1.2. Specifies whether the browser
has data tainting enabled

Screen Object
The screen object contains information about the visitor’s screen.
Screen Object Properties
Property

Description

availHeight

Returns the height of the screen (excluding the Windows Taskbar)

availWidth

Returns the width of the screen (excluding the Windows Taskbar)

colorDepth

Returns the bit depth of the color palette for displaying images

height

Returns the total height of the screen

pixelDepth

Returns the color resolution (in bits per pixel) of the screen

width

Returns the total width of the screen
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How to detect details about the client’s monitor
<html>
<body>
<script type=”text/javascript”>
document.write(“BROWSER: “)
document.write(navigator.appName + “<br>”)
document.write(“BROWSERVERSION: “)
document.write(navigator.appVersion + “<br>”)
document.write(“CODE: “)
document.write(navigator.appCodeName + “<br>”)
document.write(“PLATFORM: “)
document.write(navigator.platform + “<br>”)
document.write(“REFERRER: “)
document.write(document.referrer + “<br>”)
document.write(“SCREEN RESOLUTION: “)
document.write(screen.width + “*”)
document.write(screen.height + “<br>”)
document.write(“AVAILABLE VIEW AREA: “)
document.write(window.screen.availWidth + “*”)
document.write(window.screen.availHeight + “<br>”)
document.write(“COLOR DEPTH: “)
document.write(window.screen.colorDepth + “<br>”)
</script>
</body>
</html>

2.2.8

JavaScript Booleans

JavaScript booleans can have one of two values: true or false.
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Boolean Properties
Property

Description

constructor

Returns the function that created JavaScript's Boolean prototype

prototype

Allows you to add properties and methods to the Boolean prototype

Boolean Methods
Method

Description

toString()

Converts a boolean value to a string, and returns the result

valueOf()

Returns the primitive value of a boolean

JavaScript Numbers
JavaScript has only one type of number.
Numbers can be written with, or without, decimals:
Extra large or extra small numbers can be written with scientific (exponent) notation:
Number Properties
Property

Description

constructor

Returns the function that created JavaScript’s Number prototype

MAX_VALUE

Returns the largest number possible in JavaScript

MIN_VALUE

Returns the smallest number possible in JavaScript

NEGATIVE_INFINITY

Represents negative infinity (returned on overflow)

NaN

Represents a “Not-a-Number” value

POSITIVE_INFINITY

Represents infinity (returned on overflow)

prototype

Allows you to add properties and methods to an object

Number Methods
Method

Description

toExponential(x)

Converts a number into an exponential notation

toFixed(x)

Formats a number with x numbers of digits after the decimal point

toPrecision(x)

Formats a number to x length

toString()

Converts a number to a string

valueOf()

Returns the primitive value of a number
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2.3 JAVASCRI PT DOCUMENT OBJECT MODEL (DOM)
Window
frame

parent

self

top

history

document

location

link

form

anchor

radio

textarea

password

button

reset

text

checkbox

select
option

2.4 JAVA SCRI PT- EXCEPTI ON HANDLI NG
The Error Object
JavaScript has a built in error object that provides error information when an error
occurs. The error object provides two useful properties: name and message.
Property

Description

name

Sets or returns an error name

message

Sets or returns an error message (a string)

There are Six different values can be returned by the error name property:
Error Name

Description

EvalError

An error has occurred in the eval() function

RangeError

A number “out of range” has occurred

ReferenceError

An illegal reference has occurred

SyntaxError

A syntax error has occurred

TypeError

A type error has occurred

URIError

An error in encodeURI() has occurred
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JavaScript implements the try...catch...finally construct as well as the throw operator
to handle exceptions.
Here is the try...catch...finally block syntax “
<script type = “text/javascript”>
<!—
try {
// Code to run
[break;]
}
catch ( e ) {
// Code to run if an exception occurs
[break;]
}
[ finally {
// Code that is always executed regardless of
// an exception occurring
}]
//—>
</script>
The try block must be followed by either exactly one catch block or one finally block
(or one of both). When an exception occurs in the try block, the exception is placed in e and
the catch block is executed. The optional finally block executes unconditionally after try/
catch.
Input Validation Example
This example examines input. If the value is wrong, an exception (err) is thrown.
The exception (err) is caught by the catch statement and a custom error message is
displayed:
<!DOCTYPE html>
<html>
<body>
<p>Please input a number between 5 and 10:</p>
<input id=”demo” type=”text”>
<button type=”button” onclick=”myFunction()”>Test Input</button>
<p id=”p01"></p>
<script>
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function myFunction() {
var message, x;
message = document.getElementById(“p01”);
message.innerHTML = ””;
x = document.getElementById(“demo”).value;
try {
if(x == ””) throw ”empty”;
if(isNaN(x)) throw ”not a number”;
x = Number(x);
if(x < 5) throw ”too low”;
if(x > 10) throw ”too high”;
}
catch(err) {
message.innerHTML = ”Input is “ + err;
}
}
</script>
</body>
</html>
Output :
Please input a number between 5 and 10:
11

Test Input

Input is too high

2.5 I NTRODUCTI ON TO DHTML
“Dynamic HTML is a term used by some vendors to describe the combination of HTML,
style sheets and scripts that allows documents to be animated.”
DHTML Technologies
With DHTML a Web developer can control how to display and position HTML elements
in a browser window.
HTML 4.0
HTML 4.0 introduced two important things: Cascading Style Sheets (CSS), and the
Document Object Model (DOM).
Cascading Style Sheets (CSS)
With CSS we got a style and layout model for HTML documents.
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Document Object Model
With the DOM we got a document content model for HTML documents. JavaScript
(and VBScript).it also allows you to write scripting code to control HTML elements.
DHTML Document Object Model
The Document Object Model gives us access to every element in a document.
How to access an element?
The element must have an id attribute defined and a scripting language is needed.

2.5.1 The DHTML Docum ent Object Model
Object

Description

Window

The window object is the top level object in the DHTML DOM. It contains
information about the window and the frames

Document

The document object represents the HTML document, and is used to access
the HTML elements inside the document

Navigator

The navigator object contains information about the user’s browser

Event

The event object contains information about events that occurs

Object model introduction
window
document

all

frames

document

anchors

history

document

applets

navigator

body
plugins

location

embeds

event

filters

screen

forms
images
links

Key
object

plugins

collection

scripts
styleSheets
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Object or collection

Description

Objects
window

Represents the browser window and provides access to the
document object contained in the window. If the window contains
frames a separate window object is created automatically for each
frame, to provide access to the document rendered in the frame.
Frames are considered to be subwindows in the browser.

document

Represents the XHTML document rendered in a window. The
document object provides access to every element in the XHTML
document and allows dynamic modification of the XHTML
document.

body

Provides access to the body element of an XHTML document.

history

Keeps track of the sites visited by the browser user. The object
provides a script programmer with the ability to move forward and
backward through the visited sites, but for security reasons does
not allow the actual site URLs to be manipulated.

navigator

Contains information about the Web browser, such as the name of
the browser, the version of the browser, the operating system on
which the browser is running and other information that can help a
script writer customize the user’s browsing experience.

location

Contains the URL of the rendered document. When this object is
set to a new URL, the browser immediately switches (navigates)
to the new location.

event

Can be used in an event handler to obtain information about the
event that occurred (e.g., the mouse x-y coordinates during a mouse
event).

screen

Contains information about the computer screen for the computer
on which the browser is running. Information such as the width
and height of the screen in pixels can be used to determine the size
at which elements should be rendered in a Web page.
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Object or collection

Description

Collections
All

Many objects have an all collection that provides access to every
element contained in the object. For example, the body object’s
all collection provides access to every element in the body element
of an XHTML document.

anchors

Collection contains all the anchor elements (a) that have a name
or id attribute. The elements appear in the collection in the order
they were defined in the XHTML document.

applets

Contains all the applet elements in the XHTML document.
Currently, the most common applet elements are Java applets.

embeds

Contains all the embed elements in the XHTML document.

forms

Contains all the form elements in the XHTML document. The
elements appear in the collection in the order they were defined in
the XHTML document.

frames

Contains window objects that represent each frame in the browser
window. Each frame is treated as its own subwindow.

images

Contains all the img elements in the XHTML document. The
elements appear in the collection in the order they were defined in
the XHTML document.

links

Contains all the anchor elements (a) with an href property. This
collection also contains all the area elements that represent links
in an image map.

plugins

Like the embeds collection, this collection contains all the embed
elements in the XHTML document.

scripts

Contains all the script elements in the XHTML document.

styleSheets

Contains styleSheet objects that represent each style element in
the XHTML document and each style sheet included in the
XHTML document via link.

2.5.2 DOM Nodes and Trees
The documents getElementById method is the simplest way to access a specific
element in a page. The method returns objects called DOM nodes. Every piece of an HTML5
page (elements, attributes, text, etc.) is modeled in the web browser by a DOM node. All the
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nodes in a document make up the page’s DOM tree, which describes the relationships among
elements. Nodes are related to each other through child-parent relationships. An HTML5
element inside another element is said to be its child—the containing element is known as
the parent. A node can have multiple children but only one parent. Nodes with the same
parent node are referred to as siblings.
1.

Object Referencing




The simplest way to reference an element is by using an id attribute
The element is represented as an object, and its various HTML attributes becomes
properties that can be manipulated by scripting



Here the innerText property of the P element is used to read the element



Changing the text displayed on the screen is called the dynamic content
<HTML>
<HEAD>
<TITLE>Object Model</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
function start()
{
alert( pText.innerText );
pText.innerText = “Thanks for coming.”;
}
</SCRIPT>
</HEAD>
<BODY ONLOAD = “start()”>
<P ID = “pText”>Welcome to our Web page!</P>

</BODY>
</HTML>

Internet Programming

2.46

2.

How to use all Collection










The DHTML object model is the view of collection , which is basically array of
related objects on a page
There are several special collection in the object model
The dynamic HTML object model includes all Collection , which is collection or
array of all HTML elements in the document, in order which they appear
This provides an easy way of referring to any specific element
Here the function start loop through the elements of all collection and displays
each element’s name
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Like an array, a collection begins at element 0, and specific elements in a collection
can be referenced using a subscript or index in square brackets ([]).
The all collection is a property of the document object
The length property of the all collection specifies the number of elements in the
collection
The tagName property helps to append the HTML elements
The innerHTML property is same as innerText property, bit it also includes
formatting
<HTML>
<HEAD>
<TITLE>Object Model</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
var elements = “”;
function start()
{
for ( var loop = 0; loop < document.all.length; ++loop )
elements += “<BR>” + document.all[ loop ].tagName;
pText.innerHTML += elements;
}
</SCRIPT>
</HEAD>
<BODY ONLOAD = “start()”>
<P ID = “pText”>Elements on this Web page:</P>
</BODY>
</HTML>
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3.

How to use children collection








It is the collection similar to all collection, which is used for specific elements
that contains child elements or direct descendants in the hierarchy
For example the HTML elements has only two children-the head and the body
element
The body element may contain many children
The children collection provides easy way to navigate the object hierarchy of the
HTML elements
<HTML>
<HEAD>
<TITLE>Object Model</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
function start()
{
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alert( pText.innerText );
pText.innerText = “Thanks for coming.”;
}
</SCRIPT>
</HEAD>
<BODY ONLOAD = “start()”>
<P ID = “pText”>Welcome to our Web page!</P>
</BODY>
</HTML>

4.

How to use Dynamic styles


An element’s style can be changed dynamically



Here the background color is changed according to the user input



We refer it by document.body.style.backgroundcolor
<HTML>
<!— dynamicstyle.html —>
<!— Dynamic Styles

—>

<HEAD>
<TITLE>Object Model</TITLE>
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<SCRIPT LANGUAGE = “JavaScript” >
function start()
{
var inputColor = prompt( “Enter a color name for the “ +
“background of this page”, “” );
document.body.style.backgroundColor = inputColor;
}
</SCRIPT>
</HEAD>
<BODY ONLOAD = “start()”>
<P>Welcome to our Web site!</P>
</BODY>
</HTML>

2.5.3 Dynam ic Posit ioning






This enables HTML element to be positioned with scripting
This is done by declaring an element’s CSS position property to be either absolute
or relative, and then moving the element by manipulating any of the top, left,
right or bottom CSS properties
Here we vary the position of the element on the page by accessing the CSS left
attribute
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We use scripting to vary the color, font family and fontsize attributes



We use the innerHTML property to alter the content of the element.
<HTML>
<!— Dynamic Positioning

—>

<HEAD>
<TITLE>Dynamic Positioning</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
var speed = 5;
var count = 10;
var direction = 1;
var firstLine = “Text growing”;
var fontStyle = [ “serif”, “sans-serif”, “monospace” ];
var fontStylecount = 0;
function start()
{
window.setInterval( “run()”, 100 );
}
function run()
{
count += speed;
if ( ( count % 200 ) == 0 ) {
speed *= -1;
direction = !direction;
pText.style.color =
( speed < 1 ) ? “red” : “blue” ;
firstLine = ( speed < 1 ) ? “Text shrinking” : “Text growing”;
pText.style.fontFamily = fontStyle[ ++fontStylecount % 3 ];
}
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pText.style.fontSize = count / 3;
pText.style.left = count;
pText.innerHTML = firstLine + “<BR> Font size: “ + count + “px”;
}
</SCRIPT>
</HEAD>
<BODY ONLOAD = “start()”>
<P ID = “pText” STYLE = “position: absolute; left: 0;
font-family: serif; color: blue”>
Welcome!</P>
</BODY>
</HTML>
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2.5.4 DHTML Event Handlers
With an event handler you can do something with an element when an event occurs.
Event handlers
With an event handler you can do something with an element when an event occurs:
when the user clicks an element, when the page loads, when a form is submitted, etc.
Event

Occurs when...

onabort

a user aborts page loading

onblur

a user leaves an object

onchange

a user changes the value of an object

onclick

a user clicks on an object

ondblclick

a user double-clicks on an object

onfocus

a user makes an object active

onkeydown

a keyboard key is on its way down

onkeypress

a keyboard key is pressed

Onkeyup

a keyboard key is released

onload

a page is finished loading. Note: In Netscape this event occurs during
the loading of a page!

onmousedown

a user presses a mouse-button

onmousemove

a cursor moves on an object

onmouseover

a cursor moves over an object

onmouseout

a cursor moves off an object

onmouseup

a user releases a mouse-button

onreset

a user resets a form

onselect

a user selects content on a page

onsubmit

a user submits a form

onunload

a user closes a page
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2.5.5 The Window object
The window object is the top object in the DHTML Object Model, and contains
information about the window and the frames.
Property

Description

clientInformation

Returns a navigator object

closed

Returns a Boolean value that indicates whether the window is closed
or not

complete

Returns a Boolean value that indicates whether the window is
finished loading or not

dataTransfer

Returns predefined clipboard formats that can be used when
transferring data

defaultStatus

Sets or returns the default message in the status bar

dialogArguments

Sets or r etur ns the arguments in a dialog box cr eated by
showModalDialog() or showModelessDialog()

dialogHeight

Sets or returns the height of a dialog box

dialogLeft

Sets or returns the left coordinate of a dialog box

dialogTop

Sets or returns the top coordinate of a dialog box

dialogWidth

Sets or returns the width of a dialog box

document

Returns the document object

event

Returns the event object

external

Returns the host of a Web page

history

Returns previously visited URLs

length

Returns the number of frames in a window

location

Returns the current URL

name

Sets or returns the name of the window

navigator

Returns a navigator object

offscreenBuffering

Indicates whether objects are offscreen before displayed

opener

Sets or returns the object that opened the current window

parent

Returns the parent object of the current frame
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returnValue

Sets or returns the return value from a dialog box

screen

Returns an object that gives you information about the user ’s screen

screenLeft

Returns the coordinates of the left edge of the client’s screen

screenTop

Returns the coordinates of the top edge of the client’s screen

self

Returns the current window object

status

Sets or returns the message in the status bar

top

Returns the topmost window object
Method

Description

alert()

Displays an alert box with a message and an OK button

attachEvent()

Attaches the function to an event. The function will be called every
time the event is fired

blur()

Window loses focus

clearInterval()

Clears the setInterval() method

clearTimeout()

Clears the setTimeout() method

close()

Closes the current window

confirm()

Displays a confirm box with a message, a Cancel and an OK button

detachEvent()

Detaches a function from an event

execScript()

Enables you to execute a script

focus()

Sets focus on a specified window

moveBy()

Moves the window’s position. From the current position

moveTo()

Moves the window to a specified position

navigate()

Window navigates to a specified URL

open()

Opens a new window

print()

Prints the window’s document

prompt()

Displays a prompt box with a message and an input field

resizeBy()

Resizes the window, by the specified x and y offsets
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resizeTo()

Resizes the window to a specified value

scroll()

This method is deprecated in JavaScript 1.2. It has been replaced
by scrollTo()

scrollBy()

Scrolls the window, from the current scroll position

scrollTo()

Scrolls the window to a specified position

setInterval()

An expression is valuated each time the specified interval occurs

setTimeout()

An expression is valuated after the specified timeout has occurred

showHelp()

Displays a specified help file

showModalDialog()

Displays a modal dialog box that shows a specified HTML
document

showModelessDialog()

Displays a modeless dialog box that shows a specified HTML
document

2.5.6 The Navigat or Object
The navigator object contains information about the user’s browser.
Property

Description

appCodeName

Returns the code name of the browser

appMinorVersion

Returns the minor version of the browser

appName

Returns the name of the browser

appVersion

Returns the platform and the version of the browser

browserLanguage

Returns the current browser language

cookieEnabled

Returns whether cookies are enabled or not

cpuClass

Returns a string that indicates the CPU class of the browser ’s
system

onLine

Returns whether the system is on line or not

platform

Returns the platform of the browser

systemLanguage

Returns the default language for the system

userAgent

Returns the HTTP user-agent

userLanguage

Returns the current user language
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Navigator Object Examples
Get information about the user’s browser
<html>
<body>
<script type=”text/javascript”>
var x = navigator
document.write(“CodeName=” + x.appCodeName)
document.write(“<br />”)
document.write(“MinorVersion=” + x.appMinorVersion)
document.write(“<br />”)
document.write(“Name=” + x.appName)
document.write(“<br />”)
document.write(“Version=” + x.appVersion)
document.write(“<br />”)
document.write(“CookieEnabled=” + x.cookieEnabled)
document.write(“<br />”)
document.write(“CPUClass=” + x.cpuClass)
document.write(“<br />”)
document.write(“OnLine=” + x.onLine)
document.write(“<br />”)
document.write(“Platform=” + x.platform)
document.write(“<br />”)
document.write(“UA=” + x.userAgent)
document.write(“<br />”)
document.write(“BrowserLanguage=” + x.browserLanguage)
document.write(“<br />”)
document.write(“SystemLanguage=” + x.systemLanguage)
document.write(“<br />”)
document.write(“UserLanguage=” + x.userLanguage)
</script>
</body>
</html>
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2.5.7 The Docum ent object
The Document object represents the DOCUMENT.
Property

Description

anchors

Returns a collection of all anchor elements in a document

applets

Returns a collection of all object elements included in an applet

body

Returns the body or frameset element

cookie

Returns the cookies for the document

domain

Returns the domain name of the document’s server

forms

Returns a collection of all the form elements in a document

images

Returns a collection of all the image elements in a document

links

Returns a collection of all the anchor elements in the document with
the href attribute specified

referrer

Returns the URL of the previous page

title

Sets or returns the title of this document

URL

Returns the URL of the document
Property

Description

close()

Closes a document that was opened with the
document.open() method

getElementById(ID)

Returns the element with a specified ID

getElementsByName(name)

Returns a collection of all elements with a specified name

open()

Opens a new document

write(text)

Writes a text to a document

writeln(text)

Writes a line of text to a document

2.5.8 The Form object
The Form object represents a FORM element.
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Property

Description

acceptCharset

Returns a list of supported character sets

action

Sets or returns the action handler of the form

elements

Returns a collection of all form elements

enctype

Returns the content type of the submitted form

length

Returns the number of form elements in a form

method

Sets or returns the HTTP method for submitting a form

name

Sets or returns the name of a form

target

Sets the frame to submit the form to

Method

Description

reset()

Resets the values of all the input fields in a form

submit()

Submits the form

The Input object
The Input object represents an INPUT element, which can be of the following types:
button, checkbox, file, hidden, image, password, radio, reset, submit, or text.
Property

Description

accessKey

Specifies a keyboard key to access the input element

accept

Specifies a list of content types a server processing this form will
handle correctly

align

Sets the alignment of a input element

alt

Sets or returns an alternate text to write if the browser cannot show
this input element

checked

Sets or returns a Boolean value that indicates whether a radio or
checkbox is checked or unchecked

defaultValue

Sets or returns the default value for an input element

defaultChecked

Sets the checked property to true (works with radio buttons and
checkboxes)

disabled

Sets or returns a Boolean value that indicates whether an input element
is disabled or enabled
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form

Returns the form element to the input element

maxLength

Sets or returns the maximum number of characters allowed in a text
field

name

Sets or returns the name of the input element

readOnly

Sets or returns a Boolean value that indicates whether an input element
is read only or writeable (works with text fields and password fields)

size

Sets or returns the size of a text field

src

Sets or returns the URL of the image on a submit button (for
type=”image”)

tabIndex

Sets or returns the input element’s position in the tab order

type

Returns the type of the input element

useMap
value
Method

Sets or returns the value of radio buttons and checkboxes
Description

blur()

The input element loses focus

focus()

The input element gets focus

select()

The input element is selected

click()

Makes a mouse click for these input elements: ‘button’, ‘checkbox’,
‘radio’, reset’, and ‘submit’

The Select object
The Select object represents a <select> tag.
Property

Description

Disabled

Sets or returns the disabled property

Form

Returns the form element to the select element

Length

Returns the number of option elements

Multiple

Sets or returns whether you can select multiple options

Name

Sets or returns the name of the select element

Options

Returns the option elements as a collection

selectedIndex

Returns the selected option element as a number
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Size

Sets or returns the number of visible options

tabIndex

Sets or returns the select element’s position in the tab order

Type

Returns the type of the select element

Methods
Method

Description

add(option, insertBefore)

Adds a new option to the option collection

remove(index)

Removes an option from the option collection

blur()

The element loses focus

focus()

The element gets focus

The Option object
The Option object represents an <option> tag.
Property

Description

defaultSelected

Sets this option to be selected as default

disabled

Sets or returns a Boolean value that indicates whether the option should
be disabled

form

Returns the form element that contains the option

index

Returns the index position of the option

label

Sets or returns the label of the option

selected

Sets this option to be selected

text

Returns the text for this option

value

Sets or returns the value of the option

The Textarea object
The Textarea object represents a <textarea> tag in a document.
Property

Description

accessKey

Specifies a keyboard key to access the textarea

cols

Sets or returns the width of the textarea (in characters)

defaultValue

Sets or returns the default value of the textarea
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disabled

Sets or returns the disabled property

form

Returns the form element to the textarea

name

Sets or returns the name of the textarea

readOnly

Sets or returns whether the textarea is read only

rows

Sets or returns the height of the textarea (in rows)

tabIndex

Sets or returns the tab order of the textarea

type

Returns the type of textarea

value

Sets or returns the value of the textarea

Method

Description

blur()

The textarea loses focus

focus()

The textarea gets focus

select()

Selects the content of the textarea

The Table object
The Table object represents a <table> tag.
Property

Description

Border

Sets or returns the width of a table border

Caption

Returns the caption of a table

cellPadding

Sets or returns the space between the cell border and the cell content

cellSpacing

Sets or returns the space between cells

Frame

Specifies which borders to render

Rows

Returns all the rows in a table

Rules

Specifies which borders to render

Summary

Sets or returns a description of a table

tBodies

Returns all the tbody elements in a table

tFoot

Returns the tfoot element of a table

tHead

Returns the thead element of a table

Width

Sets or returns the width of a table

2.63

Client Side Programming
Method

Description

createCaption()

Creates a table caption or returns the existing caption

createTFoot()

Creates a table footer or returns the existing footer

createTHead()

Creates a table header or returns the existing header

deleteCaption()

Deletes the existing table caption

deleteTFoot()

Deletes the existing table footer

deleteTHead()

Deletes the existing table header

deleteRow(index)

Deletes the specified table row

insertRow(index)

Inserts a table row at the specified row number

The Image object
The Image object represents an IMG element in the document.
Property

Description

alt

Sets or returns an alternate text to write if the image is not available

height

Sets or returns the height of the image

isMap

Sets the image to be a server-side image map

longDesc

Sets or returns a URL for a long description of the image

lowSrc

Sets or returns a URL of the image (for clients with low-resolution)

name

Sets or returns the name of the image

src

Sets or returns the URL of the image

useMap

Sets the image to be a client-side image map

width

Sets or returns the width of the image

The FrameSet object
The FrameSet object represents a FRAMESET element.
Property

Description

cols

Sets or returns the number of columns in the frameset

rows

Sets or returns the number of rows the frameset
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The Frame object
The Frame object represents a FRAME element.
Property

Description

frameBorder

Returns the frame border

height

Sets or returns the height of the frame

longDesc

Sets or returns a URL that contains a long description of the frame

marginHeight

Sets or returns the margin height of the frame

marginWidth

Sets or returns the margin width of the frame

name

Sets or returns the name attribute of the frame

scrolling

Sets or returns whether the frame should have scroll bars or not

Src

Sets or returns the URI of the frame content

The Event object
The event object gives you information about what event that occurs.
Event

Description

Clipboard events
onbeforecut

Fires before a selection is cut to the clipboard.

onbeforecopy

Fires before a selection is copied to the clipboard.

onbeforepaste

Fires before a selection is pasted from the clipboard.

oncopy

Fires when a selection is copied to the clipboard.

oncut

Fires when a selection is cut to the clipboard.

onabort

Fires if image transfer has been interrupted by user.

onpaste

Fires when a selection is pasted from the clipboard.

Data binding events
onafterupdate

Fires immediately after a databound object has been updated.

onbeforeupdate

Fires before a data source is updated.

oncellchange

Fires when a data source has changed.

ondataavailable

Fires when new data from a data source become available.
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Fires when content at a data source has changed.

ondatasetcomplete Fires when transfer of data from the data source has completed.
onerrorupdate

Fires if an error occurs while updating a data field.

onrowenter

Fires when a new row of data from the data source is available.

onrowexit

Fires when a row of data from the data source has just finished.

onrowsdelete

Fires when a row of data from the data source is deleted.

onrowsinserted

Fires when a row of data from the data source is inserted.

Keyboard events
onhelp

Fires when the user initiates help (i.e., by pressing the F1 key).

onkeydown

Fires when the user pushes down a key.

onkeypress

Fires when the user presses a key.

onkeyup

Fires when the user ends a key press.

Marquee events
onbounce

Fires when a scrolling marquee bounces back in the other direction.

onfinish

Fires when a marquee finishes its scrolling.

onstart

Fires when a marquee begins a new loop.

Mouse events
oncontextmenu

Fires when the context menu is shown (right-click).

ondblclick

Fires when the mouse is double clicked.

ondrag

Fires during a mouse drag.

ondragend

Fires when a mouse drag ends.

ondragenter

Fires when something is dragged onto an area.

ondragleave

Fires when something is dragged out of an area.

ondragover

Fires when a drag is held over an area.

ondragstart

Fires when a mouse drag begins.

ondrop

Fires when a mouse button is released over a valid target during a drag.

onmousedown

Fires when a mouse button is pressed down.

onmouseup

Fires when a mouse button is released.
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Miscellaneous events
onafterprint

Fires immediately after the document prints.

onbeforeeditfocus

Fires before an element gains focus for editing.

onbeforeprint

Fires before a document is printed.

onbeforeunload

Fires before a document is unloaded (i.e., the window was closed or
a link was clicked).

onchange

Fires when a new choice is made in a select element, or when a text
input is changed and the element loses focus.

onfilterchange

Fires when a filter changes properties or finishes a transition (see
Chapter 15, Dynamic HTML: Filters and Transitions).

onlosecapture

Fires when the releaseCapture method is invoked.

onpropertychange

Fires when the property of an object is changed.

onreadystatechange

Fires when the readyState property of an element changes.

onreset

Fires when a form resets (i.e., the user clicks a reset button).

onresize

Fires when the size of an object changes (i.e., the user resizes a
window or frame).

onscroll

Fires when a window or frame is scrolled.

onselect

Fires when a text selection begins (applies to input or textarea).

onselectstart

Fires when the object is selected.

onstop

Fires when the user stops loading the object.

onunload

Fires when a page is about to unload.

CHANGE THE COLOR OF AN ELEMENT WHEN THE CURSOR MOVES OVER
AND OUT OF AN ELEMENT.
<html>
<body>
<h1 onmouseover=”style.color=’red’”
onmouseout=”style.color=’black’”>
Mouse over this text</h1>
</body>
</html>
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CHANGE AN IMAGE WHEN YOU CLICK ON IT, AND BACK TO THE ORIGINAL
IMAGE WHEN YOU CLICK ON IT AGAIN.
<html>
<head>
<script type=”text/javascript”>
cc=0
function changeimage()
{
if (cc==0)
{
cc=1
document.getElementById(‘myimage’).src=”bulbon.gif”
}
else
{
cc=0
document.getElementById(‘myimage’).src=”bulboff.gif”
}
}
</script>
</head>
<body>
<img id=”myimage” onclick=”changeimage()”
border=”0" src=”bulboff.gif”
width=”100" height=”180" />
<p>Click to turn on/off the light</p>
</body>
</html>
DISPLAYS AN ALERT BOX WHEN THE PAGE HAS FINISHED LOADING.
<html>
<head>
<script type=”text/javascript”>
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function mymessage()
{
alert(“This message was triggered from the onload event”)
}
</script>
</head>
<body onload=”mymessage()”>
</body>
</html>
Demonstrating the ONERROR event




To handle errors elegantly scripts use onerror event
The onerror event helps the script to write the error message in the status bar of
the browser
<HTML>
<HEAD>
<TITLE>DHTML Event Model - ONERROR</TITLE>
<SCRIPT LANGUAGE = “JavaScript”>
// Specify that if an ONERROR event is triggered in the window
// function handleError should execute
window.onerror = handleError;
function doThis()
{
alrrt( “hi” ); // alert misspelled, creates an error
}
// The ONERROR event passes three values to the function: the
// name of the error, the url of the file, and the line number.
function handleError( errType, errURL, errLineNum )
{
// Writes to the status bar at the bottom of the window.
window.status = “Error: “ + errType + “ on line “ +
errLineNum;
// Returning a value of true cancels the browser’s reaction.
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return true;
}
</SCRIPT>
</HEAD>
<BODY>
<INPUT ID = “mybutton” TYPE = “button” VALUE = “Click Me!”
ONCLICK = “doThis()”>
</BODY>
</HTML>
CHANGE THE STYLE OF THE MOUSE CURSOR WITH CSS.
<html>
<body>
<p>Move the mouse over the words to see the cursor change</p>
<span style=”cursor: auto”>Auto</span><br />
<span style=”cursor: crosshair”>Crosshair</span><br />
<span style=”cursor: default”>Default</span><br />
<span style=”cursor: pointer”>Pointer</span><br />
<span style=”cursor: hand”>Hand</span><br />
<span style=”cursor: move”>Move</span><br />
<span style=”cursor: e-resize”>e-resize</span><br />
<span style=”cursor: ne-resize”>ne-resize</span><br />
<span style=”cursor: nw-resize”>nw-resize</span><br />
<span style=”cursor: n-resize”>n-resize</span><br />
<span style=”cursor: se-resize”>se-resize</span><br />
<span style=”cursor: sw-resize”>sw-resize</span><br />
<span style=”cursor: s-resize”>s-resize</span><br />
<span style=”cursor: w-resize”>w-resize</span><br />
<span style=”cursor: text”>text</span><br />
<span style=”cursor: wait”>wait</span><br />
<span style=”cursor: help”>help</span><br />
</body>
</html>
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Keyboard Events
TO IMPLEMENT ONKEYDOWN VS ONKEYUP AND ONKEYPRESS
<html>
<head>
<script type=”text/javascript”>
function color(color)
{
document.forms[0].myInput.style.background=color
}
function message()
{
alert(“This alert box was triggered when you pressed a button on your keyboard”)
}
</script>
</head>
<body onkeypress=”message()”>
<p>The onkeypress event is triggered when the user presses a button on the
keyboard.</p>
<form>
Write a message:<br />
<input
type=”text”
onkeydown=”color(‘red’)”
onkeyup=”color(‘blue’)”
name=”myInput” size=”20">
</form>
</body>
</html>
Mouse Events
TO IMPLEMENT ONMOUSEMOVE
<html>
<head>
<script type=”text/javascript”>
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var i=1
function moveright()
{
document.getElementById(‘header’).style.position=”relative”
document.getElementById(‘header ’).style.left=i
i++
}
</script>
</head>
<body onmousemove=”moveright()”>
<h1 id=”header”>
Move the mouse over this page
</h1>
</body>
</html>
Text
TO CHANGE POSITION
<html>
<head>
<script type=”text/javascript”>
function moveleft()
{
document.getElementById(‘header ’).style.position=”absolute”
document.getElementById(‘header’).style.left=”0"
}
function moveback()
{
document.getElementById(‘header’).style.position=”relative”
}
</script>
</head>
<body>
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<h1 id=”header”
onmouseover=”moveleft()”
onmouseout=”moveback()”>
Mouse over this text</h1>
</body>
</html>
TO CREATE TOOLTIP
<html>
<head>
<script type=”text/javascript”>
function gettip(txt)
{
document.getElementById(‘tip’).innerHTML=txt
}
function reset()
{
document.getElementById(‘tip’).innerHTML=””
}
</script>
</head>
<body>
<p>Mouse over these drinks:</p>
<span onmouseover=”gettip(‘Hot black drink’)”
onmouseout=”reset()”>Coffee</span>
<br /><br />
<span onmouseover=”gettip(‘Cold white drink’)”
onmouseout=”reset()”>Milk</span>
<p id=”tip”></p>
</body>
</html>
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2.5.9 Event Bubbling
The concept of event bubbling was introduced to deal with situations where a single
event, such as a mouse click, may be handled by two or more event handlers defined at
different levels of the Document Object Model (DOM) hierarchy. If this is the case, the event
bubbling process starts by executing the event handler defined for individual elements at the
lowest level (e.g. individual hyperlinks, buttons, table cells etc.). From there, the event bubbles
up to the containing elements (e.g. a table or a form with its own event handler), then up to
even higher-level elements (e.g. the BODY element of the page). Finally, the event ends up
being handled at the highest level in the DOM hierarchy, the document element itself
(provided that your document has its own event handler).
Bubble.html
<!DOCTYPE >
<HTML>
<head>
<meta charset=”utf-8">
<title>Event Bubbling</title>
<script src = “bubbling.js”></script>
</head>
<body>
<p id = “bubble”>Bubbling enabled.</p>
<p id = “noBubble”>Bubbling disabled.</p>
</body>
</html>
Bubbling.js
// bubbling.js
// Canceling event bubbling.
function documentClick()
{
alert( “You clicked in the document.” );
} // end function documentClick
function bubble( e )
{
alert( “This will bubble.” );
e.cancelBubble = false;
} // end function bubble
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function noBubble( e )
{
alert( “This will not bubble.” );
e.cancelBubble = true
} // end function noBubble
function registerEvents()
{
document.addEventListener( “click”, documentClick, false );
document.getElementById( “bubble” ).addEventListener(
“click”, bubble, false );
document.getElementById( “noBubble” ).addEventListener(
“click”, noBubble, false );
} // end function registerEvents
window.addEventListener( “load”, registerEvents, false );
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2.6 I NTRODUCTI ON TO JSON
JSON or JavaScript Object Notation is a lightweight text-based open standard designed
for human-readable data interchange. Conventions used by JSON are known to programmers,
which include C, C++, Java, Python, Perl, etc.


JSON stands for JavaScript Object Notation.



The format was specified by Douglas Crockford.



It was designed for human-readable data interchange.



It has been extended from the JavaScript scripting language.



The filename extension is .json.



JSON Internet Media type is application/json.



The Uniform Type Identifier is public.json.

Uses of JSON


It is used while writing JavaScript based applications that includes browser
extensions and websites.



JSON format is used for serializing and transmitting structured data over network
connection.



It is primarily used to transmit data between a server and web applications.



Web services and APIs use JSON format to provide public data.



It can be used with modern programming languages.

Characteristics of JSON


JSON is easy to read and write.



It is a lightweight text-based interchange format.



JSON is language independent.

JSON Syntax
JSON syntax is basically considered as a subset of JavaScript syntax; it includes the
following:


Data is represented in name/value pairs.



Curly braces hold objects and each name is followed by ‘:’(colon), the name/
value pairs are separated by , (comma).



Square brackets hold arrays and values are separated by ,(comma).
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Example:
{
“book”: [
{
“id”: “01”,
“language”: “Java”,
“edition”: “third”,
“author”: “Herbert Schildt”
},
{
“id”: “07”,
“language”: “C++”,
“edition”: “second”,
“author”: “E.Balagurusamy”
}
]
}
JSON supports the following two data structures:


Collection of name/value pairs ” This Data Structure is supported by different
programming languages.



Ordered list of values ” It includes array, list, vector or sequence etc.

<html>
<head>
<title>JSON example</title>
<script language = “javascript” >
var object1 = { “language” : “Java”, “author” : “herbert schildt” };
document.write(“<h1>JSON with JavaScript example</h1>”);
document.write(“<br>”);
document.write(“<h3>Language = “ + object1.language+”</h3>”);
document.write(“<h3>Author = “ + object1.author+”</h3>”);
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var object2 = { “language” : “C++”, “author” : “E-Balagurusamy” };
document.write(“<br>”);
document.write(“<h3>Language = “ + object2.language+”</h3>”);
document.write(“<h3>Author = “ + object2.author+”</h3>”);
document.write(“<hr />”);
document.write(object2.language + “ programming language can be studied “ +
“from book written by “ + object2.author);
document.write(“<hr />”);
</script>
</head>
<body>
</body>
</html>
Output
JSON with JavaScript example

Language = Java
Author = herbert schildt

Language = C++
Author = E-Balagurusamy
C++ programming language can be studied from book written by E-Balagurusamy
JSON Function Files
A common use of JSON is to read data from a web server, and display the data in a
web page.
1: Create an array of objects.
Use an array literal to declare an array of objects.
Give each object two properties: display and url.
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Name the array myArray:
myArray
var myArray = [
{
“display”: ”JavaScript Tutorial”,
“url”: ”https://www.w3schools.com/js/default.asp”
},
{
“display”: ”HTML Tutorial”,
“url”: ”https://www.w3schools.com/html/default.asp”
},
{
“display”: ”CSS Tutorial”,
“url”: ”https://www.w3schools.com/css/default.asp”
}
]
2: Create a JavaScript function to display the array.
Create a function myFunction() that loops the array objects, and display the content
as HTML links:
myFunction()
function myFunction(arr) {
var out = ””;
var i;
for(i = 0; i < arr.length; i++) {
out += ’<a href=”’ + arr[i].url + ’”>’ + arr[i].display + ’</a><br>’;
}
document.getElementById(“id01”).innerHTML = out;
}
3: Use an array literal as the argument (instead of the array variable):
Call myFunction() with an array literal as argument:
Calling myFunction()
myFunction([
{
“display”: ”JavaScript Tutorial”,
“url”: ”https://www.w3schools.com/js/default.asp”
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},
{
“display”: ”HTML Tutorial”,
“url”: ”https://www.w3schools.com/html/default.asp”
},
{
“display”: ”CSS Tutorial”,
“url”: ”https://www.w3schools.com/css/default.asp”
}
]);
4: Put the function in an external js file
myTutorials.js
myFunction([
{
“display”: ”JavaScript Tutorial”,
“url”: ”https://www.w3schools.com/js/default.asp”
},
{
“display”: ”HTML Tutorial”,
“url”: ”https://www.w3schools.com/html/default.asp”
},
{
“display”: ”CSS Tutorial”,
“url”: ”https://www.w3schools.com/css/default.asp”
}
]);
Add the external script to your page (instead of the function call):
<script src=”myTutorials.js”></script>

Complete Example
<!DOCTYPE html>
<html>
<body>
<div id=”id01"></div>

2.79

Internet Programming

2.80

<script>
function myFunction(arr) {
var out = “”;
var i;
for(i = 0; i<arr.length; i++) {
out += ‘<a href=”’ + arr[i].url + ‘“>’ +
arr[i].display + ‘</a><br>’;
}
document.getElementById(“id01”).innerHTML = out;
}
</script>
<script src=”myTutorials.js”></script>
</body>
</html>
Output :
HTML Tutorial
CSS Tutorial
JavaScript Tutorial
SQL Tutorial
PHP Tutorial
XML Tutorial
How to use JSON to do an HTTP Request
JSON is most commonly used in asynchronous HTTP requests. This is where an
application pulls data from another application via an HTTP request on the web.
artists.txt
{
“artists” : [
{
“artistname” : “Leonard Cohen”,
“born” : “1934”
},
{
“artistname” : “Joe Satriani”,

Client Side Programming
“born” : “1956”
},
{
“artistname” : “Snoop Dogg”,
“born” : “1971”
}
]
}
<!doctype html>
<title>Example</title>

<script>
// Store XMLHttpRequest and the JSON file location in variables
var xhr = new XMLHttpRequest();
var url = “https://www.quackit.com/json/tutorial/artists.txt”;

// Called whenever the readyState attribute changes
xhr.onreadystatechange = function() {

// Check if fetch request is done
if (xhr.readyState == 4 && xhr.status == 200) {

// Parse the JSON string
var jsonData = JSON.parse(xhr.responseText);

// Call the showArtists(), passing in the parsed JSON string
showArtists(jsonData);
}
};

// Do the HTTP call using the url variable we specified above
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xhr.open(“GET”, url, true);
xhr.send();

// Function that formats the string with HTML tags, then outputs the result
function showArtists(data) {
var output = “<ul>”; // Open list
var i;
// Loop through the artists, and add them as list items
for (var i in data.artists) {
output += “<li>” + data.artists[i].artistname + “ (Born: “ + data.artists[i].born + “)</
li>”;
}
output += “</ul>”; // Close list
// Output the data to the “artistlist” element
document.getElementById(“artistList”).innerHTML = output;
}
</script>
<!— The output appears here —>
<div id=”artistList”></div>

XMLHttpRequest is an API that provides scripted client functionality for transferring
data between a client and a server. It allows you to get data from an external URL without
having to refresh the page. XMLHttpRequest includes a number of methods and attributes.
In the above example, we use open() to initialize the request, and send() to send the request
Output


Leonard Cohen (Born: 1934)



Joe Satriani (Born: 1956)



Snoop Dogg (Born: 1971)
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Unit III

SERVERSIDEPROGRAMMING
Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST
actions- Session Handling- Understanding Cookies- Installing and
Configuring Apache Tomcat Web Server- DATABASE CONNECTIVITY: JDBC
perspectives, JDBC program example - JSP: Understanding Java Server
Pages-JSP Standard Tag Library (JSTL)-Creating HTML forms by embedding
JSP code.

3.1 SERVLETS
Servlets are generic Extensions to java-enabled servers. Their most common use is to
extend web servers, providing a very Efficient, portable, and easy-to-use replacement for
cgi. A servlet is a dynamically loaded module that Services requests from a web server.
It runs entirely inside the java virtual machine. Because the servlet Is running on the
server side, it does not depend on browser compatibility. Figure 5.1 depicts the execution
of a java servlet.

Request
Servlet
Response
Web Browser
Web Server
Figure: execution of a java servlet.

Applications for java servlets
Servlets can be used for any number of “web-related” applications.
The following list contains three examples that I believe are some of the most
important applications:


Developing e-commerce “storefronts” will become one of the most common uses
for java Servlets. A servlet can build an online catalog based on the contents of a
database. It can then present this catalog to the customer using dynamic html.
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The customer will choose the items to be ordered, enter the shipping and billing
information, and then submit the data to a servlet. When the Servlet receives the
posted data, it will process the orders and place them in the database for
Fulfillment. Every one of these processes can easily be implemented using java
servlets.




Servlets can be used to deploy web sites that open up large legacy systems on the
internet. Many companies have massive amounts of data stored on large mainframe
systems. These Businesses do not want to reengineer their systems’ architecture,
so they choose to provide Inexpensive web interfaces into the systems. Because
you have the entire JDK at your disposal and Security provided by the web server,
you can use servlets to interface into these systems using anything from TCP/IP
to CORBA.
When developing a distributed object application that will be deployed to the
web, you run into access issues. If you choose to use applets in your client browser,
you are only able to open a Connection to the originating server, which might be
behind a firewall. Getting through a firewall using Remote method invocation
(RMI) is a very common problem. If servlets are employed, you can Tunnel through
the firewall using a servlet technology called HTTP tunneling. This enables the
applet to access objects that can be running almost anywhere on the network.
These are just a few examples of the power and practicality of using java servlets.
Servlets are a very viable option for most web applications.

3.1.1 The java servlet archit ect ure






Two packages make up the ser vlet ar chitectur e: the javax.ser vlet and
javax.servlet.http Packages.
The javax.servlet package contains the generic interfaces and classes that are
Implemented and extended by all servlets.
The javax.servlet.http package contains the classes that are extended when
creating http-specific servlets. An example of this would be a simple servlet
that responds using html. At the heart of this architecture is the interface
javax.servlet. Servlet. It provides the framework for all servlets. The servlet
interface defines five methods.
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<<Interface>>
javax.servlet.Servlet
int( )
getServletConfig( )
service( )
getServletIndo( )
dessoy( )

getintParameter( )
getServiceCounter( )
getintParameterNames( )

getServletContent( )
getIntParameter( )
getIntParameterNames( )
getServletInt( )
log( )
getServletIndo( )
into( )
getServletConfig( )
service( )
destroy( )

doDelete( )
doGet( )
doOptions
doPosp( )
doPub( )
doTrace( )
getLastModfied( )
service( )

Figure : a high-level object model of the servlet framework.

3.1.2 The javax.servlet Package
The javax.servlet package contains a number of interfaces and classes that establish
the framework in which servlets operate.
The following table summarizes the core interfaces that are provided in this
package. The most significant of these is Servlet. All servlets must implement this interface
or extend a class that implements the interface. The ServletRequest and ServletResponse
interfaces are also very important.
Interface

Description

Servlet

Declares the life cycle methods for a servlet

ServletConfig

Allow the servlet to get the initialization parameter

ServletContext

Enables servlet to log events and access information about their
environment

ServletRequest

Used to read the data from a client request

ServletResponse

Used to write the data to a client request
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The following table summarizes the core classes that are provided in the
javax.servlet package:
Class
GenericServlet

Description
Implements the Servlet and ServletConfig interface

ServletInputStream

Provides an input stream for reading request from client

ServletOutputStream

Provides an output stream for writing responses to a client

ServletException

Indicates a servlet error occurred

UnvailableException

Indicates a servlet is unavailable

3.1.3 The Servlet I nt erf ace
All servlets must implement the Servlet interface. The init( ), service( ), and destroy( )
methods are the life cycle methods of the servlet. These are invoked by the server. The
getServletCong( ) method is called by the servlet to obtain initialization parameters. A servlet
developer overrides the getServletInfo( ) method to provide a string with useful information (for
example, author, version, date, copyright).
This method is also invoked by the server.
Method

Description

void init(ServletConfig sc) throws
ServletException

The servlet container calls this method once
during a servlet’s execution cycle to initialize the
servlet. The ServletConfig argument is supplied
by the servlet container that executes the servlet

ServletConfig getServletConfig()

This method returns a reference to an object that
implements interface ServletConfig. This object
provides access to the servlet’s configuration information such as servlet initialization parameters and
the servlet’s ServletContext, which provides the
servlet with access to its environment (i.e., the
servlet container in which the servlet executes).

String getServletInfo().

This method is defined by a servlet programmer
to return a string containing servlet information
such as the servlet’s author and version

void service( ServletRequest req,
ServletResponse res ) throws
ServletException , IOException

The servlet container calls this method to
respond to a client request to the servlet

void destroy()

This “cleanup” method is called when a servlet is
terminated by its servlet container. Resources used
by the servlet, such as an open file or an open
database connection, should be deallocated here.
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The ServletConfig Interface

T he ServletConfig interface allows a servlet to obtain configuration data when it is
loaded. The methods declared by this interface
Method

Description

ServletContext getServletContext()

Returns the context for this servlet

String getInitParameter(String param)

Returns the value of the initialization
parameter named param

Enumeration <String>
getInitParameterNames()

Returns an enumeration of all initialization
parameter names

String getServletName()

Returns the name of the invoking servlet

The ServletContext Interface
The ServletContext interface enables servlets to obtain information about their
environment.
Method

Description

ObjectgetAttribute(String attr)

Returns the value of the server attribute named attr.

String getMimeType(String file)

Returns the MIME type of file

String getRealPath(String vpath)

Returns the real path that corresponds to the virtual
path vpath.

String getServletInfo()

Returns information about the server

String log(String s)

Writes s to the servlet log

void log(String s, Throwable s)

Writes s and the stack trace for e to the servlet log.

void setAttribute(String attr, Object val)

Sets the attribute specified by attr to the value
passed in val.

The ServletRequest Interface
The ServletRequest interface enables a servlet to obtain information about a client request.
Method

Description

java.lang.Object
getAttribute(java.lang.String name)

Returns the value of the named attribute as an
Object, or null if no attribute of the given name exists.

java.util.Enumeration
getAttributeNames()

Returns an Enumeration containing the names of
the attributes available to this request.
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java.lang.String
getCharacterEncoding()

Returns the name of the character encoding used
in the body of this request.

int getContentLength()

Returns the length, in bytes, of the request body and
made available by the input stream, or -1 if the length
is not known.

java.lang.String getContentType()

Returns the MIME type of the body of the request, or
null if the type is not known.

ServletInputStream getInputStream()

Retrieves the body of the request as binary data using
a ServletInputStream.

java.lang.String getLocalAddr()

Returns the Internet Protocol (IP) address of the
interface on which the request was received.

java.util.Locale getLocale()

Returns the preferred Locale that the client will accept
content in, based on the Accept-Language header.

java.util.Enumeration getLocales()

Returns an Enumeration of Locale objects indicating,
in decreasing order starting with the preferred locale,
the locales that are acceptable to the client based on
the Accept-Language header.

java.lang.String getLocalName()

Returns the host name of the Internet Protocol (IP)
interface on which the request was received.

Int getLocalPort()

Returns the Internet Protocol (IP) port number of the
interface on which the request was received.

java.lang.String
getParameter(java.lang.String name)

Returns the value of a request parameter as a String,
or null if the parameter does not exist.

java.util.Map getParameterMap()

Returns a java.util.Map of the parameters of this
request.

java.util.Enumeration
getParameterNames()

Returns an Enumeration of String objects containing
the names of the parameters contained in this request.

java.lang.String[]
getParameterValues
(java.lang.String name)

Returns an array of String objects containing all of
the values the given request parameter has, or null
if the parameter does not exist.

java.lang.String getProtocol()

Returns the name and version of the protocol the
request uses in the form protocol/major Version.minor
Version, for example, HTTP/1.1.

java.io.BufferedReader getReader()

Retrieves the body of the request as character data
using a BufferedReader.

java.lang.String getRealPath
(java.lang.String path)

Deprecated. As of Version 2.1 of the Java Servlet
API, use ServletContext.getRealPath (java.lang.
String) instead
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java.lang.String getRemoteAddr()

Returns the Internet Protocol (IP) address of the
client or last proxy that sent the request.

java.lang.String getRemoteHost()

Returns the fully qualified name of the client or
the last proxy that sent the request.

Int getRemotePort()

Returns the Internet Protocol (IP) source port of
the client or last proxy that sent the request.

RequestDispatcher
getRequestDispatcher(java.lang.

Returns a RequestDispatcher object that acts as a
String path) wrapper for the resource located at
the given path.

java.lang.String getScheme()

Returns the name of the scheme used to make this
request, for example, http, https, or ftp.

java.lang.String getServerName()

Returns the host name of the server to which the
request was sent.

Int getServerPort()

Returns the port number to which the request was
sent.

Boolean isSecure()

Returns a boolean indicating whether this request
was made using a secure channel, such as HTTPS.

Void removeAttribute
(java.lang.String name)

Removes an attribute from this request.

Void setAttribute(java.lang.String
name, java.lang.Object o)

Stores an attribute in this request.

Void setCharacterEncoding
(java.lang.String env)

Overrides the name of the character encoding used
in the body of this request.

The ServletResponse Interface
The ServletResponse interface enables a servlet to formulate a response for a client.
Method

Dscription

StringgetCharacterEncodings()

Returns the character encoding for the response

SenderOutputStream
getOutput stream() throws
IOException

Returns a ServletOutputStream that can be used to
wr ite bina r y data to the r es ponse. An
IllegalStateException is thrown if gerWriteer() has
already been invoked for this request
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PrintWriter getWriter()throws
IOException

Returns a PrintWriter that can be used to write
char acter
data to the r es ponse. An
IllegalSt ateException
is
thr own
if
gerOutputStream() has already been invoked for
this request

Void setContentLength (int size)

Set the content length for the response to size

Void setContentType (String Type)

Set the content type for the response to type

3.1.4 The GenericServlet Class
The GenericServlet class provides implementations of the basic life cycle methods for
a servlet.GenericServlet implements the Servlet and ServletConfig interfaces. In addition, a
method to append a string to the server log le is available. The signatures of this method are
shown here:
void log(String s)
void log(String s, Throwable e )
Here, s is the string to be appended to the log, and e is an exception that occurred.

Request
Client

GenericServlet
service( )

Response

Web Server
*abstract method

The ServletInputStream Class
The ServletInputStream class extends InputStream. It is implemented by the servlet
container and provides an input stream that a servlet developer can use to read the data from
a client request. It defines the default constructor. In addition, a method is provided to read
bytes from the stream. It is shown here:
int readLine(byte[ ] buffe r, int offse t, int size ) throws IOException
Here, buffer is the array into which size bytes are placed starting at offset. The method
returns the actual number of bytes read or -1 if an end-of-stream condition is occurred.
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The ServletOutputStream Class
The ServletOutputStream class extends OutputStream. It is implemented by the servlet
container and provides an output stream that a servlet developer can use to write data to a
client response. A default constructor is defined. It also defines the print( ) and println( )
methods, which output data to the stream.
The Servlet Exception Classes
javax.servlet denes two exceptions. The first is ServletException, which indicates that
a servlet problem has occurred. The second is UnavailableException, which extends
ServletException. It indicates that a servlet is unavailable.
Reading Servlet Parameters
The ServletRequest interface includes methods that read the names and values of
parameters that are included in a client requests.
The HTML source code for PostParameters.html is shown in the following listing. It
defines a table that contains two labels and two text fields. One of the labels is Employee and
the other is Phone. There is also a submit button. Notice that the action parameter of the form
tag species a URL. The URL identifies the servlet to process the HTTP POST request PostParameters.html.
<html>
<body>
<center>
<form name=”Form1"
method=”post”
action=”http://localhost:8080/examples/servlets/
servlet/PostParametersServlet”>
<table>
<tr>
<td><B>Employee</td>
<td><input type=textbox name=”e” size=”25" value=””></td>
</tr>
<tr>
<td><B>Phone</td>
<td><input type=textbox name=”p” size=”25" value=””></td>
</tr>
</table>
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<input type=submit value=”Submit”>
</body>
</html>
The source code for PostParametersServlet.java is shown in the following listing. T h
e service( ) method is overridden to process client requests. The getParameterNames( ) method
returns an enumeration of the parameter names. These are processed in a loop. The parameter
name and value are output to the client. The parameter value is obtained via the
getParameter( ) method.
PostParametersServlet.java.
import java.io.*;
import java.util.*;
import javax.servlet.*;
public class PostParametersServlet
extends GenericServlet {
public void service(ServletRequest request,
ServletResponse response)
throws ServletException, IOException {
// Get print writer.
PrintWriter pw = response.getWriter();
// Get enumeration of parameter names.
Enumeration e = request.getParameterNames();
// Display parameter names and values.
while(e.hasMoreElements()) {
String pname = (String)e.nextElement();
pw.print(pname + “ = “);
String pvalue = request.getParameter(pname);
pw.println(pvalue);
}
pw.close();
}
}
Compile the servlet. Next, copy it to the appropriate directory, and update the web.xml
file, as previously described. Then, perform these steps to test this example:
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Start Tomcat (if it is not already running).



Display the web page in a browser.



Enter an employee name and phone number in the text fields.



Submit the web page.

3.1.5 The javax.servlet .ht t p Package
When working with HTTP, we use the interfaces and classes in javax.servlet.http. and its
functionality makes it easy to build servlets that work with HTTP requests and responses.
HttpServlet
dcDelete( )
Request

doGet( )

Client
service( )

Response

doOptions( )
doPost( )
doPut( )
doTrace( )

Web Server

The core interfaces that are provided in this package:
Interface

Description

HttpServletRequest

Enables servlets to read data from an HTTP request

HttpServletResponse

Enables servlets to write data from an HTTP response

HttpSession

Allows session data t be read and writeten

HttpSessionBindingLisener

Informs an object that is bound to or unbound from a session

The most important of these is HttpServlet. Servlet developers typically extend this
class in order to process HTTP requests.
The core classes that are provided in this package
Class

Description

Cookie

Allows state information to be stored on a client machine

HttpServlet

Provides methods to handle HTTP request and responses

HttpServletEvent

Encapsulates a session changed event

HttpSessionBindingEvent

Indicates when a listener is bound to or unbound from a
session value or that a session attribute changed

Internet Programming

3.12

The HttpServletRequest Interface
The HttpServletRequest interface enables a servlet to obtain information about a
client request.
Method

Descripton

String getAuthType()

Returns the name of the authentication
scheme used to protect the servlet

Cookie[] getCookies()

Returns an array containing all of the
Cookie objects the client sent with this
request. This method returns null if no
cookies were sent.

long getDateHeader(java.lang.String name) Returns the value of the specified request
header as a long value that represents a Date
object
String getHeader(java.lang.String name)

Returns the value of the specified request
header as a String. If the request did not
include a header of the specified name, this
method returns null

Enumeration<java.lang.String>
getHeaders(java.lang.String name)

Returns all the values of the specified
request header as an Enumeration of String
objects.

Enumeration<java.lang.String>
getHeaderNames()

Returns an enumeration of all the header
names this request contains. If the request
has no headers, this method returns an
empty enumeration.

int getIntHeader(java.lang.String name)

Returns the value of the specified request
header as an int. If the request does not have
a header of the specified name, this method
returns -1. If the header cannot be converted
to an int eger, this method thr ows a
NumberFormatException.

String getMethod()

Returns the name of the HTTP method with
which this request was made, for example,
GET, POST, or PUT.

String getPathInfo()

Retur ns a ny extr a path infor mation
associated with the URL the client sent
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when it made this request. The extra path
information follows the servlet path but
precedes the query string and will start with
a "/" character.
String getPathTranslated()

Returns any extra path information after the
servlet name but before the query string, and
translates it to a real path

String getContextPath()

Returns the portion of the request URI that
indicates the context of the request. The
context path always comes first in a request
URI. The path starts with a "/" character but
does not end with a "/" character. For
servlets in the default (root) context, this
method returns "". The container does not
decode this string.

String getQueryString()

Returns the query string that is contained
in the request URL after the path. This
method returns null if the URL does not
have a query string

String getRemoteUser()

Returns the login of the user making this
request, if the user has been authenticated,
or null if the user has not been
authenticated. Whether the user name is
sent with each subsequent request depends
on the browser and type of authentication.

String getRequestedSessionId()

Returns the session ID specified by the
client. This may not be the same as the ID
of the current valid session for this request.
If the client did not specify a session ID,
this method returns null.

String getRequestURI()

Returns the part of this request's URL from
the protocol name up to the query string in
the first line of the HTTP request. The web
container does not decode this String.

StringBuffer getRequestURL()

Reconstructs the URL the client used to
make the r equest. T he r etur ned URL
contains a protocol, server name, port
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number, and server path, but it does not
include query string parameters.
HttpSession getSession(boolean create)

Returns the current HttpSession associated
with this request or, if there is no current
session and create is true, returns a new
session.

HttpSession getSession()

Returns the current session associated with
this request, or if the request does not have
a session, creates one.

boolean isRequestedSessionIdValid()

Checks whether the requested session ID is
still valid. If the client did not specify any
session ID, this method returns false.

boolean isRequestedSessionIdFromCookie() Checks whether the requested session ID
came in as a cookie.
boolean isRequestedSessionIdFromURL() Checks whether the requested session ID
came in as part of the request URL.
The HttpServletResponse Interface
The HttpServletResponse interface enables a servlet to formulate an HTTP response
to a client. Several constants are declined. These correspond to the different status codes that
can be assigned to an HTTP response. Such as SC_OK indicates that the HTTP request
succeeded, and SC_NOT_FOUND indicates that the requested resource is not available.
Method

Description

void addCookie(Cookie cookie)

Adds the specified cookie to the response.
This method can be called multiple times
to set more than one cookie.

boolean containsHeader
(java.lang.String name)

Returns a boolean indicating whether the
named response header has already been set.

String encodeURL(java.lang.String url)

Encodes the specified URL by including the
session ID in it, or, if encoding is not
needed, returns the URL unchanged. The
implementation of this method includes the
logic to determine whether the session ID
needs to be encoded in the URL. For
example, if the browser supports cookies,
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or session tracking is turned off, URL
encoding is unnecessary.
String encodeRedirectURL
(java.lang.String url)

Encodes the specified URL for use in the
sendRedirect method or, if encoding is not
needed, returns the URL unchanged. The
implementation of this method includes the
logic to determine whether the session ID
needs to be encoded in the URL. Because
the rules for making this determination can
differ from those used to decide whether to
encode a nor mal link, this method is
separated from theencodeURL method.

void sendError(int sc, java.lang.String msg) Sends an error response to the client using
throws java.io.IOException
the specified status and clears the buffer.
Sends an error response to the client
The server defaults to creating the response
to look like an HTML-formatted server
error page containing the specified message,
setting the content type to "text/html". The
server will preserve cookies and may clear
or update any headers needed to serve the
error page as a valid response. If an errorpage declaration has been made for the web
application corresponding to the status code
passed in, it will be served back in preference
to the suggested msg parameter and the msg
parameter will be ignored. If the response has
already been committed, this method throws
an IllegalStateException.
void sendError(int sc)
throws java.io.IOException

Sends an error response to the client using
the specified status code and clears the
buffer. The server will preserve cookies and
may clear or update any headers needed to
serve the error page as a valid response. If
an error-page declaration has been made for
the web application corresponding to the
status code passed in, it will be served back
the error page. If the response has already
been committed, this method throws an
IllegalStateException.
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void sendRedirect(java.lang.String location) Sends a temporary redirect response to the
throws java.io.IOException
client using the specified redirect location
URL and clears the buffer. The buffer will
be replaced with the data set by this method.
Calling this method sets the status code to
SC_FOUND 302 (Found). This method can
accept relative URLs;the servlet container
must convert the relative URL to an absolute
URL before sending the response to the
client. If the location is relative without a
leading '/' the container interprets it as
relative to the current request URI. If the
location is relative with a leading '/' the
container interprets it as relative to the
servlet container root If the response has
already been committed, this method throws
an IllegalStateException.
void setDateHeader(java.lang.String
name, long date)

Sets a response header with the given name
and date-value. The date is specified in terms
of milliseconds since the epoch. If the header
had already been set, the new value overwrites
the previous one. The containsHeader method
can be used to test for the presence of a header
before setting its value.

void addDateHeader(java.lang.String
name, long date)

Adds a response header with the given name
and date-value. The date is specified in
terms of milliseconds since the epoch. This
method allows response headers to have
multiple values.

void setHeader(java.lang.String name,
java.lang.String value)

Sets a response header with the given name
and value. If the header had already been
set, the new value overwrites the previous
one. The containsHeader method can be
used to test for the presence of a header
before setting its value

void addHeader(java.lang.String name,
java.lang.String value)

Adds a response header with the given name
and value. This method allows response
headers to have multiple values.
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void setIntHeader(java.lang.String name, Sets a response header with the given name
int value)
and integer value. If the header had already
been set, the new value overwrites the
previous one. The containsHeader method
can be used to test for the presence of a
header before setting its value
void addIntHeader(java.lang.String name,
int value)

Adds a response header with the given name
and integer value. This method allows
response headers to have multiple values.

void setStatus(int sc)

Sets the status code for this response. This
method is used to set the return status code
when there is no error (for example, for the
SC_OK or SC_MOVED_TEMPORARILY
status codes). If this method is used to set
an error code, then the container's error page
mechanism will not be triggered. If there is
an error and the caller wishes to invoke an
error page defined in the web application,
then sendError(int, java.lang.String) must
be used instead. This method preserves any
cookies and other response headers. Valid
status codes are those in the 2XX, 3XX,
4XX, and 5XX ranges. Other status codes
are treated as container specific.

int getStatus()

Gets the current status code of this response.

String getHeader(java.lang.String name)

Gets the value of the response header with
the given name. If a response header with
the given name exists and contains multiple
values, the value that was added first will
be returned.

java.util.Collection<java.lang.String>
getHeaderNames()

Gets the names of the headers of this
response.

The HttpSession Interface
The HttpSession interface enables a servlet to read and write the state information
that is associated with an HTTP session. All of these methods throw an IllegalStateException
if the session has already been invalidated.
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The HttpSessionBindingListener Interface
The HttpSessionBindingListener interface is implemented by objects that need to be
notified when they are bound to or unbound from an HTTP session. The methods that are
invoked when an object is bound or unbound are
void valueBound(HttpSessionBindingEvent e)
void valueUnbound(HttpSessionBindingEvent e)
Here, e is the event object that describes the binding.
Method

Description

Object getAttribute
(java.lang.String name)

Returns the object bound with the specified name
in this session, or null if no object is bound under
the name.

Enumeration<java.lang.String>
getAttributeNames()

Retur ns an Enumer ation of Str ing objects
containing the names of all the objects bound to
this session.

long getCreationTime()

Returns the time when this session was created,
measured in milliseconds since midnight January
1, 1970 GMT.

java.lang.String getId().

Returns a string containing the unique identifier
assigned to this session. The identifier is assigned
by the servlet container and is implementation
dependent

long getLastAccessedTime()

Returns the last time the client sent a request
associated with this session, as the number of
milliseconds since midnight January 1, 1970 GMT,
and marked by the time the container received the
request. Actions that your application takes, such
as getting or setting a value associated with the
session, do not affect the access time

ServletContext getServletContext()

Returns the ServletContext to which this session
belongs.

void setMaxInactiveInterval(int interval)

Specifies the time, in seconds, between client
requests before the servlet container will invalidate
this session. An interval value of zero or less
indicates that the session should never timeout.
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int getMaxInactiveInterval()

Returns the maximum time interval, in seconds, that
the servlet container will keep this session open
between client accesses. After this interval, the servlet
container will invalidate the session. The maximum
time interval can be set with the
setMaxInactiveInterval method. A return value of zero
or less indicates that the session will never timeout.

getAttribute(java.lang.String name)

Returns the object bound with the specified name in
this session, or null if no object is bound under the
name.

void setAttribute(java.lang.String
name, java.lang.Object value)

Binds an object to this session, using the name
specified. If an object of the same name is already
bound to the session, the object is replaced. After this
method executes, and if the new object implements
HttpSessionBindingListener, the container calls
HttpSessionBindingListener. valueBound. The
container then notifies anyHttpSessionAttribute
Listeners in the web application. If an object was
already bound to this session of this name that
implements HttpSessionBindingListener, its
HttpSessionBindingListener.valueUnbound method
is called. If the value passed in is null, this has the
same effect as calling removeAttribute().

void removeAttribute(java.lang.
String name)

Removes the object bound with the specified name
from this session. If the session does not have an
object bound with the specified name, this method
does nothing. After this method executes, and if the
object implements HttpSessionBinding Listener, the
container calls HttpSessionBinding Listener.value
Unbound. The container then notifies anyHttpSession
AttributeListeners in the web application.

void invalidate()

Invalidates this session then unbinds any objects
bound to it.

boolean isNew()

Returns true if the client does not yet know about the
session or if the client chooses not to join the session.
For example, if the server used only cookie-based
sessions, and the client had disabled the use of
cookies, then a session would be new on each request.
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The Cookie Class
The Cookie class encapsulates a cookie. A cookie is stored on a client and contains
state information. Cookies are valuable for tracking user activities. For example, assume that
a user visits an online store. A cookie can save the user’s name, address, and other information.
The user does not need to enter this data each time he or she visits the store.
A servlet can write a cookie to a user’s machine via the addCookie( ) method of the
HttpServletResponse interface. The data for that cookie is then included in the header of
the HTTP response that is sent to the browser. The names and values of cookies are stored on
the user’s machine.
Information that is saved for each cookie includes the following:


The name of the cookie



The value of the cookie



The expiration date of the cookie



The domain and path of the cookie

The expiration date determines when this cookie is deleted from the user’s machine. If
an expiration date is not explicitly assigned to a cookie, it is deleted when the current browser
session ends.
The domain and path of the cookie determine when it is included in the header of an
HTTP request. If the user enters a URL whose domain and path match these values, the
cookie is then supplied to the web server. Otherwise, it is not.
There is one constructor for Cookie. It has the signature shown here:
Cookie(String name, String value)
Here, the name and value of the cookie are supplied as arguments to the constructor.
The methods of the Cookie class are summarized in Table 32-8.
Method

Description

public Object clone()

Returns a copy of this object

public String getComment()

Returns the comment describing the purpose
of this cookie, or null if no such comment has
been defined.

public void setVersion(int v)

Sets the version of the cookie protocol used
when this cookie saves itself. Since the IETF
standards are still being finalized, consider
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version 1 as experimental; do not use it (yet)
on production sites.
public void setValue(String newValue) Sets the value of the cookie.
public void setSecure(boolean flag)

Indicates to the user agent that the cookie
should only be sent using a secure protocol
(https). This should only be set when the
cookie's or iginating ser ver used a secure
protocol to set the cookie's value.

public void setPath(String uri)

This cookie should be presented only with
requests beginning with this URL. Read RFC
2109 for a specification of t he default
behaviour. Basically, URLs in the same
“directory” as the one which set the cookie, and
in subdirectories, can all see the cookie unless
a different path is set.

public void setMaxAge(int expiry)

Sets the maximum age of the cookie. The
cookie will expire after that many seconds have
passed. Negative values indicate the default
behaviour: the cookie is not stored persistently,
and will be deleted when the user agent (web
browser) exits. A zero value causes the cookie
to be deleted.

public void setDomain(String pattern) This cookie should be presented only to hosts
satisfying this domain name pattern.
public void setComment(String purpose)

If a user agent (web browser) presents this
cookie to a user, the cookie’s purpose will be
described using this comment.

public int getVersion()

Returns the version of the cookie. Version 1
complies with RFC 2109, version 0 indicates
the original version, as specified by Netscape.
Newly constructed cookies use version 0 by
default, to maximize interoperability. Cookies
provided by a user agent will identify the cookie
version used by the browser.

public String getValue()

Returns the value of the cookie.

public boolean getSecure()

Returns the value of the ‘secure’ flag.
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public String getDomain()

Returns the domain of this cookie.

public String getPath()

Returns the prefix of all URLs for which this
cookie is targeted

public int getMaxAge()

Returns the maximum specified age of the
cookie. If none was specified, a negative value
is returned, indicating the default behaviour
described with setMaxAge.

public String getName()

Returns the name of the cookie.

The HttpServlet Class
The HttpServlet class extends GenericServlet. It is commonly used when developing
servlets that receive and process HTTP
The HttpServlet class has already implemented it for you.
The following is the Prototype:
Protected void service(HttpServletRequest req, HttpServletResponse resp) Throws
ServletException, IOException;
Method

Description

protected void doGet(HttpServletRequest
req, HttpServletResponse resp) throws
ServletException, IOException

Performs the HTTP GET operation; the
default implementation reports an HTTP
BAD_REQUEST error. Overriding this
method to support the GET operation also
automatically supports the HEAD operation.

protected long getLastModified
(HttpServletRequest req)

Gets the time the requested entity was last
modified; the default implementation returns
a negative number, indicating that the
modification time is unknown and hence
should not be used for conditional GET
oper ations or for other cache contr ol
oper ations as this implementation will
always return the contents.

protected void doPost(HttpServletRequest
req, HttpServletResponse resp) throws
ServletException, IOException

Performs the HTTP POST operation; the
default implementation reports an HTTP
BAD_REQUEST error. Servlet writers who
override this method should read any data
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fr om the r equest (for example, for m
par ameter s), set entity header s in the
response, access the writer or output stream
and, finally, write any response data using
the servlet output stream. The headers that
are set should include content type, and
encoding. If a writer is to be used to write
response data, the content type must be set
before the writer is accessed. In general, the
servlet implementor must write the headers
before the response data because the headers
can be flushed at any time after the data
starts to be written
protected void doPut(HttpServletRequest
req, HttpServletResponse resp) throws
ServletException, IOException

Performs the HTTP PUT operation; the
default implementation reports an HTTP
BAD_REQUEST error. The PUT operation
is analogous to sending a file via FTP.

protected void
doDelete(HttpServletRequest req,
HttpServletResponse resp) throws
ServletException, IOException

Performs the HTTP DELETE operation; the
default implementation reports an HTTP
BAD_REQUEST er r or. T he DELET E
operation allows a client to request a URI to
be removed from the server.

protected void
doOptions(HttpServletRequest req,
HttpServletResponse resp) throws
ServletException, IOException

Performs the HTTP OPTIONS operation; the
default implementation of this method
automatically deter mines what HT T P
Options are supported. For example, if a
servlet writer subclasses HttpServlet and
over r ides the doGet method, then this
method will return the following header:
GET,HEAD,TRACE,OPTIONS

protected void
doTrace(HttpServletRequest req,

Performs the HTTP TRACE operation; the
default implementation of this method
causes a response with a message containing
all of the headers sent in the trace request.
This method is not typically overridden.

HttpServletResponse resp) throws
ServletException, IOException
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protected void service(HttpServletRequest
req,
HttpServletResponse resp) throws
ServletException, IOException

public void service(ServletRequest req,
ServletResponse res) throws
ServletException, IOException

T his is a n HT T P-specific ver sion of
the Servlet.service method, which accepts
HTTP specific parameters. This method is
rarely overridden. Standard HTTP requests
ar e suppor ted by dispatching to Java
methods specialized to implement them
Implement s the high level Ser vlet.
service method by delegating to the HTTPspecific service method. This method is not
normally overriden.

The HttpSessionEvent Class
HttpSessionEvent encapsulates session events. It extends EventObject and is
generated when a change occurs to the session. It defines this constructor:
HttpSessionEvent(HttpSession session)
Here, session is the source of the event. HttpSessionEvent defines one method,
HttpSession getSession( )
It returns the session in which the event occurred.
The HttpSessionBindingEvent Class
The HttpSessionBindingEvent class extends HttpSessionEvent. It is generated when
a listener is bound or unbound in an HttpSession object. It is also generated when an attribute
is bound or unbound. Here are its constructors:
HttpSessionBindingEvent(HttpSession session, String name)
HttpSessionBindingEvent(HttpSession session, String name, Object val)
Here, session is the source of the event, and name is the name associated with the
object that is being bound or unbound. If an attribute is being bound or unbound, its value is
passed in val.
The getName( ) method obtains the name that is being bound or unbound. It is shown
here:
String getName( )
The getSession( ) method, shown next, obtains the session to which the listener is
being bound or unbound:
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HttpSession getSession( )
The getValue( ) method obtains the value of the attribute that is being bound or unbound.
It is shown here:
Object getValue( )
Example: The BasicServlet source
BasicServlet.java displays the request method used by the client
Import javax.servlet.*;
Import javax.servlet.http.*;
Import java.io.*;
Import java.util.*;
Public class BasicServlet extends HttpServlet {
Public void init(ServletCconfig config) Throws ServletException
{
// always pass the ServletConfig object to the super class
super.init(config);
}
//process the http get request
Public void doGet(HttpServletRequest request, HttpServletResponse response)
Throws ServletException, IOException
{
response.setContenttype(“text/html”);
Printwriter out = response.getWriter();
out.println(“<html>”);
out.println(“<head><title>BasicServlet</title></head>”);
out.println(“<body>”);
// prints the request_method sent by the client
out.println(“your request method was “ + request.getMethod()
+ “\n”);
out.println(“</body></html>”);
out.close();
}
//process the http post request
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Public void doPost(HttpServletRequest request, HttpServletResponse response)
Throws ServletException, IOException
{
response.setContenttype(“text/html”);
Printwriter out = response.getWriter();
out.println(“<html>”);
out.println(“<head><title>BasicServlet</title></head>”);
out.println(“<body>”);
// prints the request_method sent by the client
out.println(“your request method was “ + request.getMethod()
+ “\n”);
out.println(“</body></html>”);
out.close();
}
//get servlet information
Public string getServletInfo() {
Return “BasicServlet information”;
}
}
The html required to invoke the servlet
This servlet implements both the doGet() and the doPost() methods. Therefore there
are two ways to invoke this servlet.
1.

The first is to just reference the servlet by name in the URL. The following URL
will execute the servlet on My local server:
Http://localhost/servlet/BasicServlet

2.

Using this method defaults the request method to get, which will invoke the
servlet’s doGet() method.

3.

The second way to invoke the servlet is to create an html page that will send a
request to the servlet

4.

Using the post method. This will invoke the servlet’s doPost() method.

5.

The above example shows the html Listing to complete this task.

Server Side Programming

3.27

BasicServlet.html displays the html required to invoke the servlet using the post
Method
<html>
<head>
<title> BasicServlet </title>
</head>
<body>
<form Action=http://localhost/servlet/BasicServlet Method=post>
<br><br>
Press submit query to launch servlet BasicServlet
<br><br>
<input type=submit>
<input type=reset>
</form>
</body>
</html>
When you invoke the servlet using either of these methods, the results will be similar
to . The Only notable difference will be the request method returned.

Figure: the BasicServlet html response page.

Where does the BasicServlet fit into the servlet framework?
The first thing we are going to look at is where the BasicServlet fits into the servlet
framework. This Servlet extends the HttpServlet class. The HttpServlet class is an abstract
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class that simplifies writing http servlets. It extends the GenericServlet class and provides
the functionality for handling Http protocol-specific requests. The BasicServlet overrides
four of its inherited methods.

<<interface>>
javax.servlet.service

<<interface>>
javax.servlet.ServiceConfig
<<interface>>
javax.io.Serialzable

javax.servlet.GenericServer

javax.servlet.http.HttpServlet

BasicServlet

The BasicServlet depicted in the framework.
The methods overridden by the BasicServlet
The following four methods are overridden by the BasicServlet:


init()



doGet()



doPost()



getServletInfo()

Let’s take a look at each of these methods in more detail.


Init()

The BasicServlet defines a very simple implementation of the init() method. It takes
the ServletConfig object that is passed to it and passes it to its parent’s init() method, which
stores the Object for later use. The parent that actually holds onto the ServletConfig object is
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the GenericServlet class. GenericServlet provides your servlet, through inheritance, with
methods to
Access the ServletConfig object. The code that performs this action follows:


Super.init(config);

This is a very important step. If you do not do this, you must hold a reference to the
ServletConfig Object yourself. You will also notice this implementation of the init() method
does not create any resources. This is why The BasicServlet does not implement a destroy()
method.


DoGet() and dopost()

The BasicServlet’s doGet() and doPost() methods are identical. The only difference is
the requests They service. The doGet() method handles get requests, and the doPost() method
handles post requests.


getServletInfo()

The final method overridden in the BasicServlet is getServletInfo(). This method is
like the Applet’s getAappletInfo() method

3.2 HANDLI NG HTTP GET REQUESTS
Ser vlets use classes and inter faces fr om two packages: javax.ser vlet and
javax.servlet.http . The javax.servlet package contains classes to support generic, protocolindependent servlets. These classes are extended by the classes in the javax.servlet.http
package to add HTTP-specific functionality. The top-level package name is javax instead of
the familiar java, to indicate that the Servlet API is a standard extension.
Every servlet must implement the javax.servlet.Servlet interface. Most servlets
implement it by extending one of two special classes: javax. servlet.GenericServlet or
javax.ser vlet.http.HttpS er vlet . A pr otocol-independent ser vlet should subclass
GenericServlet, while an HTTP servlet should subclass HttpServlet, which is itself a subclass
of GenericServlet with added HTTP-specific functionality.
Unlike a regular Java program, and just like an applet, a servlet does not have a main()
method. Instead, certain methods of a servlet are invoked by the server in the process of
handling requests. Each time the server dispatches a request to a servlet, it invokes the servlet’s
service() method.
A generic servlet should override its service() method to handle requests as appropriate
for the servlet. The service() method accepts two parameters: a request object and a response
object. The request object tells the servlet about the request, while the response object is
used to return a response.
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Server

GenericServletsubclass

request
service( )
response

KEY :

implemented by subclass

A generic servlet handling a request
In contrast, an HTTP servlet usually does not override the service() method. Instead, it
overrides doGet() to handle GET requests and doPost() to handle POST requests. An HTTP
servlet can override either or both of these methods, depending on the type of requests it
needs to handle. The service() method of HttpServlet handles the setup and dispatching to all
the doXXX() methods, which is why it usually should not be overridden.

Web Server

HttpServlet subclass

GET request

doGet ( )
service( )

POST request
response
KEY:

doPost( )

implemented by subclass

An HTTP servlet handling GET and POST requests
An HTTP servlet can override the doPut() and doDelete() methods to handle PUT and
DELETE requests, respectively. However, HTTP servlets generally don’t touch doHead() ,
doTrace() , or doOptions() . For these, the default implementations are almost always
sufficient.
The remainder in the javax.servlet and javax.servlet.http packages are largely support
classes. For example, the ServletRequest and ServletResponse classes in javax.servlet provide
access to gener ic ser ver r equests and r esponses, while HttpSer vletRequest and
HttpServletResponse in javax.servlet.http provide access to HTTP requests and responses.
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The javax.servlet.http package also contains an HttpSession class that provides built-in session
tracking functionality and a Cookie class that allows you to quickly set up and process HTTP
cookies.
Writing Hello World


Write a servlet that prints “Hello World”
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class HelloWorld extends HttpServlet {
public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException {
res.setContentType(“text/html”);
PrintWriter out = res.getWriter();
out.println(“<HTML>”);
out.println(“<HEAD><TITLE>Hello World</TITLE></HEAD>”);
out.println(“<BODY>”);
out.println(“<BIG>Hello World</BIG>”);
out.println(“</BODY></HTML>”);
}
}

This servlet extends the HttpServlet class and overrides the doGet() method inherited
from it. Each time the web server receives a GET request for this servlet, the server invokes
this doGet() method, passing it an HttpServletRequest object and an HttpServletResponse
object.
The HttpServletRequest represents the client’s request. This object gives a servlet
access to information about the client, the parameters for this request, the HTTP headers
passed along with the request, and so forthAfter all, this servlet is going to say “Hello World”
no matter what the request!
The HttpServletResponse represents the servlet’s response. A servlet can use this object
to return data to the client. This data can be of any content type, though the type should be
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specified as part of the response. A servlet can also use this object to set HTTP response
headers.

If the servlet were part of a package, it would need to be placed in server_root/servlets/
package/name and r ef er r ed to with t he URL http:// server:8080/s ervlet/
package.name.HelloWorld.
Handling Form Data
The “Hello World” servlet is not very exciting, so let’s try something slightly more
ambitious. This time we’ll create a servlet that greets the user by name. It’s not hard. First,
we need an HTML form that asks the user for his or her name. The following page should
suffice:
<HTML>
<HEAD>
<TITLE>Introductions</TITLE>
</HEAD>
<BODY>
<FORM METHOD=GET ACTION=”/servlet/Hello”>
If you don’t mind me asking, what is your name?
<INPUT TYPE=TEXT NAME=”name”><P>
<INPUT TYPE=SUBMIT>
</FORM>
</BODY>
</HTML>
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A servlet’s HttpServletRequest object gives it access to the form data in its
query string. The following example shows a modified version of our Hello
servlet that uses its request object to read the “name” parameter.
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class Hello extends HttpServlet {
public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException {
res.setContentType(“text/html”);
PrintWriter out = res.getWriter();
String name = req.getParameter(“name”);
out.println(“<HTML>”);
out.println(“<HEAD><TITLE>Hello, “ + name + “</TITLE></
HEAD>”);
out.println(“<BODY>”);
out.println(“Hello, “ + name);
out.println(“</BODY></HTML>”);
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}
public String getServletInfo() {
return “A servlet that knows the name of the person to whom it’s” +
“saying hello”;
}
}
This servlet is nearly identical to the HelloWorld servlet. The most important change
is that it now calls req.getParameter(“name”) to find out the name of the user and that it then
prints this name instead of the harshly impersonal (not to mention overly broad) “World”.
The getParameter() method gives a servlet access to the parameters in its query string. It
returns the parameter’s decoded value or null if the parameter was not specified. If the
parameter was sent but without a value, as in the case of an empty form field, getParameter()
returns the empty string.
This servlet also adds a getServletInfo() method. A servlet can override this method to
return descriptive information about itself, such as its purpose, author, version, and/or
copyright. It’s akin to an applet’s getAppletInfo() . The method is used primarily for putting
explanatory information into a web server administration tool. You’ll notice we won’t bother
to include it in future examples because it is clutter for learning.
The servlet’s output looks something like what is shown in Figure.

Deployment descriptor information for servlet
Descriptor Element

Value

Servlet element
Servlet-name

Hello

Description

Handling HTTP Get Request with data
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Servlet-class

HelloServlet

Servlet-mapping element
Servlet-name

Hello

url-pattern

/Hello

3.3 HANDLI NG POST REQUESTS
You’ve now seen two servlets that implement the doGet() method. Now let’s change
our Hello servlet so that it can handle POST requests as well. Because we want the same
behavior with POST as we had for GET, we can simply dispatch all POST requests to the
doGet() method with the following code:
public void doPost(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException {
doGet(req, res);
}
Now the Hello servlet can handle form submissions that use the POST method:
<FORM METHOD=POST ACTION=”/servlet/Hello”>
In general, it is best if a servlet implements either doGet() or doPost(). Deciding which
to implement depends on what sort of requests the servlet needs to be able to handle, as
discussed earlier. The code you write to implement the methods is almost identical. The
major difference is that doPost() has the added ability to accept large amounts of input.
You may be wondering what would have happened had the Hello servlet been accessed
with a POST request before we implemented doPost(). The default behavior inherited from
HttpServlet for both doGet() and doPost() is to return an error to the client saying the requested
URL does not support that method.
Handling HEAD Requests
A bit of under-the-covers magic makes it trivial to handle HEAD requests (sent by a
client when it wants to see only the headers of the response). There is no doHead() method to
write. Any servlet that subclasses HttpServlet and implements the doGet() method
automatically supports HEAD requests.
Here’s how it works. The service() method of the HttpServlet identifies HEAD requests
and treats them specially. It constructs a modified HttpServletResponse object and passes it,
along with an unchanged request, to the doGet() method. The doGet() method proceeds as
normal, but only the headers it sets are returned to the client. The special response object
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effectively suppresses all body output Figure 5-11 shows how an HTTP servlet handles HEAD
requests.

GET request
response

doGet( )

POST request
response

service( )

HEAD request
response

doPost( )
doHead( )

KEY:

Body supperessed

HttpSesrvlet subclass

Web Server

implemented by subclass

Figure. An HTTP servlet handling a HEAD request


The Hello servlet modified to return quickly in response to HEAD requests
by using the getMethod()
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class Hello extends HttpServlet {
public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, IOException {
// Set the Content-Type header
res.setContentType(“text/html”);
// Return early if this is a HEAD
if (req.getMethod().equals(“HEAD”)) return;
// Proceed otherwise
PrintWriter out = res.getWriter();
String name = req.getParameter(“name”);
out.println(“<HTML>”);
out.println(“<HEAD><TITLE>Hello, “ + name + “</TITLE></HEAD>”);
out.println(“<BODY>”);
out.println(“Hello, “ + name);
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out.println(“</BODY></HTML>”);
}
}

Notice that we set the Content-Type header, even if we are dealing with a HEAD
request. Headers such as these are returned to the client. Some header values, such as ContentLength, may not be available until the response has already been calculated. If you want to
be accurate in returning these header values, the effectiveness of this shortcut is limited.
Make sure that you end the request handling with a return statement. Do not call
System.exit(). If you do, you risk exiting the web server.
Deployment descriptor information for servlet
Descriptor Element

Value

Servlet element
Servlet-name

Hello

Description

Handling HTTP Post Request with data

Servlet-class

HelloServlet

Servlet-mapping element
Servlet-name

Hello

url-pattern

/Hello

3.4 THE LI FE CYCLE OF A SERVLET










Three methods are central to the life cycle of a servlet. These are init( ), service( ), and
destroy( ). They are implemented by every servlet and are invoked at specic times by
the server.
First, assume that a user enters a Uniform Resource Locator (URL) to a web browser
The browser then generates an HTTP request for this URL. This request is then sent to
the appropriate server.
Second, this HTTP request is received by the web server. The server maps this request
to a particular servlet. The servlet is dynamically retrieved and loaded into the address
space of the server.
Third, the server invokes the init( ) method of the servlet. This method is invoked only
when the servlet is first loaded into memory. It is possible to pass initialization
parameters to the servlet so it may configure itself. It is called only once. In the init()
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method, the servlet creates and initializes any Resources, including data members,
that it will be using while handling requests.


The init() method’s Signature is defined as follows:
Public void init(ServletConfig config) throws ServletException;



Fourth, the server invokes the service( ) method of the servlet. This method is called to
process the HTTP request. You will see that it is possible for the servlet to read data
that has been provided in the HTTP request. It may also formulate an HTTP response
for the client.

The signature of the service() method is as follows:
Public void service(ServletRequest req, ServletResponse res) Throws
ServletException, IOException;






·

The service() method implements a request and response paradigm. The servletrequest
object Contains information about the service request, encapsulating information
provided by the client. The Servletresponse object contains the information returned
to the client.
The servlet remains in the server’s address space and is available to process any other
HTTP requests received from clients. The service( ) method is called for each HTTP
request.
Finally, the server may decide to unload the servlet from its memory. The algorithms
by which this determination is made are specic to each server. The server calls the
destroy( ) method to relinquish any resources such as le handles that are allocated for
the servlet. Important data may be saved to a persistent store. The memory allocated
for the servlet and its objects can then be garbage collected.
The signature of the destroy() is :
Public void destroy();
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Servlet Container
Web
App.

Servlet
1. Load Servlet
Class
2. Create Servlet
Instance
3. Call init( )

4. Call service( )

5. Call destroy( )

3.5 WEB SERVERS






The web servers maps the URL to a resource on the server (or) to a file on the server’s
network and returns the requested resource to the client
The web server and the client communicate using the platform – independent HTTP,
which is a protocol for transferring requests and files over the Internet (i.e between
web servers and web browsers )
These are the some of the web browsers:
IIS 5.0

IIS 6.0

Apache Web server

Company

Microsoft
Corporation

Microsoft
Corporation

Apache Software
Foundation

Version

5.0

6.0

2.0.47

Released

2/17/00

3/28/03

7/10/03

Platforms

Windows 2000,
Windows XP

Windows Server 2003

Windows NT/2000/XP, Mac OS
X, Linux and other UNIX-based
platfor ms, ex per imentally
supports Windows 95/98
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Brief
description

The most popular
Web server for
Windows 2000.

The newest release
of IIS from
Microsoft.

Price

Included with
Included with
Windows 2000 and Windows Server
Windows XP.
2003

Currently the most popular
Web server.
Freeware.

HTTP request types


The two most common HTTP request methods are GET and POST



A GET method request typically gets or retrieves information from a server



A GET request limits the userquery to 1024 characters? (query = userquery)



If userquery exceeds the limit, the POST request is used



The POST requests updates the contents of a web server









An HTTP requests often POST’s data in to server side from handler that processes
the data. When a user participates in a web based survey, the web server receives
the information specified in the HTML form as a part of request
Browser often cache web pages for quick reloading, to reduce the amount of data
that browser needs to download. But it does not cache the server’s response to
the POST request has it will not be same every time
But browsers cache the server’s response to a GET request. With a web based
search engine, a GET request normally supplies the search engine with the
information specified in the HTML form
The search engine then performs the search and returns the results as a web page

System Architecture




A web server is a part of a multi tier application or N-tier application
Multi tier applications divide functionality in to a separate tiers ( i.e. logical
grouping of functionality )



Tiers can be located on the same computer or an separate computers



The basic structure of three tier application are :


Client Tier (top tier)



Middle Tier



Information Tier ( bottom tier)
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The information tier also called data tier or the bottom tier maintains data for the
application. This tier typically stores data in a relational database (e.g. customer
information)
The middle tier implements business logic and presentation logic to control
interactions between application clients and application data. It acts as an
intermediary between data in the information tier and the application clients. The
middle tier controller logic processes client requests from the top tier and retrieves
data from the database. The middle tier presentation logic then processes data
from the information tier and presents the content to the client. Business logic in
the middle tier enforces business rules and ensures that data are reliable before
updating the database or presenting data to a user. Business rules dictate how
client can and cannot access application data and how applications process data
The client tier or top tier is the applications user interface. User interacts directly
with the application through the user’s interface. The client interacts with the
middle tier to make requests and retrieve data from the information tier. The client
then displays data retrieved from the middle tier to the user

Accessing web servers










Local web servers can be accessed in two ways:
a.

Through the machine name

b.

Through local host, a host name that references local machine

A remote web server referenced by a domain name and an IP address also can
serve document
A domain name represents a group of hosts on the internet, it combines host name
and a top level domain ( TLD). Such as .com, .org or .edu to form a fully qualified
host name.
A DNS server, a computer that maintains a database of host names and their
corresponding IP addresses, translates the fully qualified host name to IP addresses.
This is referred as DNS lookup
The IP address 127.0.0.1 referred to local web server running on the computer
from where it is accessed

3.5.1 Microsof t I nt ernet I nf orm at ion Services (I I S)


It is an enterprise level web server that is included with several versions of
windows
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How to configure Microsoft IIS 5.o in windows 2000 or windows XP
1.

After installation of windows 2000 or windows XP, start the Internet service
manager by opening the control panel

2.

Double click the administrative tools ICON and again double clicking the Internet
service manager icon

3.

This opens the IIS window or by typing intermgr at start menu’s RUN…. Command
prompt opens Internet Service Manager

4.

Place the document that will be requested for IIS either in the default directory
(i.e. c:\Inetpub\wwwroot) or in a virtual directory

5.

A virtual directory is an alias for an existing directory that resides on the local
machine or on the network

6.

When a server is accessed from a web browser, only the virtual directories are
visible to the client

7.

In the IIS window, the left pane contains the web servers directory structure

8.

The name of the machine running IIS is listed under IIS

9.

Clicking + symbol to the left of machine name displays default FTP site, Default
web site and default SMTP virtual server

10. FTP and HTTP permits transferring documents between a computer and a web
server .FTP provides a faster and more persistent connection between the client
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and web server than HTTP. HTTP is used for transferring large file across the
Internet
11. Most web documents are placed in the web server ‘s webpub (web publishing )
directory
12. We use to create virtual directory in the webpub virtual directory
13. To create a virtual directory within this directory right click webpub, select new
then virtual directory
14. This starts virtual directory creation wizard, which guides user through creating a
virtual directory

15.

Click next in the virtual directory creation wizard

16. In the virtual directory Alias dialog enter a name for the virtual directory and
click next
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17. In website content directory dialog, enter the path for the directory containing
the documents that client will view
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If necessary, use the browser button to navigate to desired directory and click
next

19. The access permission dialog presents the virtual directory security choices

20. Choose appropriate access level and click next
a.

The READ option allows user to read and download files located within
virtual directory

b.

RUN SCRIPTS allows to run scripts in the directory

c.

The WRITE option allows a WEBPAGE to write to files in server

d.

The EXECUTE option allows application to run in directory

e.

BROWSE option allows user to see a full list of files in folder through a web
browser

f.

Default READ and RUN SCRIPT option is enabled

21. Click FINISH to complete the creation of virtual directory and exit the virtual
directory creation wizard
22. To start IIS, right click default web site and select start
23. To stop IIS, right click default website or default FTP site or Default SMTP virtual
server and select stop
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3.5.2 Creat ing First Servlet Applicat ion using Net beans I DE
Steps to Create Servlet Application in Netbeans IDE
To create a servlet application in Netbeans IDE, you will need to follow the following
(simple) steps :
1.

Open Netbeans IDE, Select File -> New Project

2.

Select Java Web -> Web Application, then click on Next,
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3.

Give a name to your project and click on Next,

4.

and then, Click Finish

5.

The complete directory structure required for the Servlet Application will be
created automatically by the IDE.
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6.
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To create a Servlet, open Source Package, right click on default packages -> New > Servlet.
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7.

Give a Name to your Servlet class file,

3.49

Internet Programming

3.50

8.

Now, your Servlet class is ready, and we just need to change the method definitions

9.

Write some code inside your Servlet class.

Server Side Programming

3.51

10.

Create an HTML file, right click on Web Pages -> New -> HTML

11.

Give it a name. We recommend you to name it index, because browser will always
pick up theindex.html file automatically from a directory. Index file is read as the
first page of the web application.
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12.

Write some code inside your HTML file. We have created a hyperlink to our Servlet
in our HTML file.

13.

Edit web.xml file. In the web.xml file you can see, we have specified the urlpattern and the servlet-name, this means when hello url is accessed our Servlet
file will be executed.
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14.

Run your application, right click on your Project and select Run
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15.

Click on the link created, to open your Servlet.

16.

Our First Servlet class is running.
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3.5.3 St eps t o Creat e Servlet Applicat ion using t om cat server
To create a Servlet application you need to follow the below mentioned steps. These
steps are common for all the Web server. In our example we are using Apache Tomcat server.
Apache Tomcat is an open source web server for testing servlets and JSP technology. Download
latest version of Tomcat Server and install it on your machine.
After installing Tomcat Server on your machine follow the below mentioned steps :
1.

Create directory structure for your application.

2.

Create a Servlet

3.

Compile the Servlet

4.

Create Deployement Descriptor for your application

5.

Start the server and deploy the application

All these 5 steps are explained in details below, lets create our first Servlet Application.
1.

Creating the Directory Structure

Sun Microsystem defines a unique directory structure that must be followed to create
a servlet application.
First

Static
Resources
(css, images etc.)

Name of your
application

WEB.INF
html and jsp file

lib

classes
web.xml
001099
00100
001990

Create the above directory structure inside Apache-Tomcat\webapps directory. All
HTML, static files(images, css etc) are kept directly under Web application folder. While
all the Servlet classes are kept inside classesfolder.
The web.xml (deployement descriptor) file is kept under WEB-INF folder.
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2.

Creating a Servlet
There are three different ways to create a servlet.


By implementing Servlet interface



By extending GenericServlet class



By extending HttpServlet class

But mostly a servlet is created by extending HttpServlet abstract class. As discussed
earlier HttpServlet gives the definition of service() method of the Servlet interface. The
servlet class that we will create should not override service() method. Our servlet class will
override only doGet() or doPost() method.
When a r equest comes in for the ser vlet, t he Web Container calls the
servlet’s service() method and depending on the type of request the service() method calls
either the doGet() or doPost() method.
NOTE: By default a request is Get request.
import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*;
public MyServlet extends HttpServlet
{
public void doGet(HttpServletRequest request,HttpServletResposne response)
throws ServletException
{
response.setContentType(“text/html”);
PrintWriter out = response.getWriter();
out.println(“<html><body>”);
out.println(“<h1>Hello Readers</h1>”);
out.println(“</body></html>”);
}
}
Write above code in a notepad file and save it as MyServlet.java anywhere on your
PC. Compile it(explained in next step) from there and paste the class file into WEB-INF/
classes/ directory that you have to create inside Tomcat/webapps directory.
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Compiling a Servlet

To compile a Servlet a JAR file is required. Different servers require different JAR
files. In Apache Tomcat server servlet-api.jar file is required to compile a servlet class.
Steps to compile a Servlet


Set the Class Path.



Download servlet-api.jar file.



Paste the servlet-api.jar file inside Java\jdk\jre\lib\ext directory.



Compile the Servlet class.
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NOTE: After compiling your Servlet class you will have to paste the class file
into WEB-INF/classes/directory.
4.

Create Deployment Descriptor

Deployment Descriptor(DD) is an XML document that is used by Web Container to
run Servlets and JSP pages. DD is used for several important purposes such as:


Mapping URL to Servlet class.



Initializing parameters.



Defining Error page.



Security roles.



Declaring tag libraries.

We will discuss about all these in details later. Now we will see how to create a
simple web.xml file for our web application.
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Start the Server
Double click on the startup.bat file to start your Apache Tomcat Server.
Or, execute the following command on your windows machine using RUN prompt.
C:\apache-tomcat-7.0.14\bin\startup.bat

6.

Starting Tomcat Server for the first time

If you are starting Tomcat Server for the first time you need to set JAVA_HOME in the
Enviroment variable. The following steps will show you how to set it.


Right Click on My Computer, go to Properites.

Go to Advanced Tab and Click on Enviroment Variables... button.
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Click on New button, and enter JAVA_HOME inside Variable name text field and path
of JDK inside Variable value text field. Click OK to save.

Run Servlet Application
Open Browser and type http:localhost:8080/First/hello

3.6 MANAGI NG SESSI ON I N SERVLETS
HTTP is a stateless protocol. All requests and responses are independent. But
sometimes we need to keep track of client’s activity across multiple requests. For eg. When
a User logs into our website, not matter on which web page he visits after logging in, his
credentials will be with the server, until he logs out. So this is managed by creating a session.
Session Management is a mechanism used by the Web container to store session
information for a particular user. There are four different techniques used by Servlet application
for session management. They are as follows:
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1.
2.
3.
4.

Cookies
Hidden form field
URL Rewriting
HttpSession

Session is used to store everything that we can get from the client from all the requests
the client makes.
How Session Works
Server
Web Container
request
Client 1

Session
id=123

id=123
servlet

Session
id=134

request
Client 2

id=134

The basic concept behind session is, whenever a user starts using our application, we
can save a unique identification information about him, in an object which is available
throughout the application, until its destroyed. So wherever the user goes, we will always
have his information and we can always manage which user is doing what. Whenever a user
wants to exit from your application, destroy the object with his information.
What is HttpSession?
HttpSession object is used to store entire session with a specific client. We can store,
retrieve and remove attribute from HttpSession object. Any servlet can have access
to HttpSession object throughout thegetSession() method of the HttpServletRequest object.
How HttpSession works
Server
new

request “alex”

ID# 101
“alex”
Client

response, ID# 101

Web
Container

setAttribute
HttpSession
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1.

On client’s first request, the Web Container generates a unique session ID and
gives it back to the client with response. This is a temporary session created by
web container.

2.

The client sends back the session ID with each request. Making it easier for the
web container to identify where the request is coming from.

3.

The Web Container uses this ID, finds the matching session with the ID and
associates the session with the request.

Complete Example demonstrating usage of HttpSession
All the files mentioned below are required for the example.
index.html
<form method=”post” action=”Validate”>
User: <input type=”text” name=”user” /><br/>
Password: <input type=”text” name=”pass” ><br/>
<input type=”submit” value=”submit”>
</form>
web.xml
<web-app..>
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<servlet>
<servlet-name>Validate</servlet-name>
<servlet-class>Validate</servlet-class>
</servlet>
<servlet>
<servlet-name>Welcome</servlet-name>
<servlet-class>Welcome</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>Validate</servlet-name>
<url-pattern>/Validate</url-pattern>
</servlet-mapping>
<servlet-mapping>
<servlet-name>Welcome</servlet-name>
<url-pattern>/Welcome</url-pattern>
</servlet-mapping>
<welcome-file-list>
<welcome-file>index.html</welcome-file>
</welcome-file-list>
</web-app>
Validate.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class Validate extends HttpServlet {
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
String name = request.getParameter(“user”);
String pass = request.getParameter(“pass”);
if(pass.equals(“1234”))
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{
//creating a session
HttpSession session = request.getSession();
session.setAttribute(“user”, name);
response.sendRedirect(“Welcome”);
}
}
}
Welcome.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class Welcome extends HttpServlet {
protected void doGet(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
PrintWriter out = response.getWriter();
HttpSession session = request.getSession();
String user = (String)session.getAttribute(“user”);
out.println(“Hello “+user);
}
}
Using Cookies for Session Management
Cookies are small pieces of information that are sent in response from the web server
to the client. Cookies are the simplest technique used for storing client state.
Cookies are stored on client’s computer. They have a lifespan and are destroyed by
the client browser at the end of that lifespan.
Using Cookies for storing client state has one shortcoming though, if the client has
turned of Cookie saving settings in his browser then, client state can never be saved because
the browser will not allow the application to store cookies.
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3.7 COOKI ES API
Cookies are created using Cookie class present in Servlet API. Cookies are added
to response object using the addCookie() method. This method sends cookie information over
the HTTP response stream.getCookies() method is used to access the cookies that are added
to response object.

Example demonstrating usage of Cookies

MyServlet
if password = “1234”
Name:
Password:

submit
First
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Below mentioned files are required for the example:
index.html
<form method=”post” action=”validate”>
Name:<input type=”text” name=”user” /><br/>
Password:<input type=”text” name=”pass” ><br/>
<input type=”submit” value=”submit”>
</form>
web.xml
<web-app...>
<servlet>
<servlet-name>validate</servlet-name>
<servlet-class>MyServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>validate</servlet-name>
<url-pattern>/validate</url-pattern>
</servlet-mapping>
<servlet>
<servlet-name>First</servlet-name>
<servlet-class>First</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>First</servlet-name>
<url-pattern>/First</url-pattern>
</servlet-mapping>
<welcome-file-list>
<welcome-file>index.html</welcome-file>
</welcome-file-list>
</web-app>
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MyServlet.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class MyServlet extends HttpServlet {
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
String name = request.getParameter(“user”);
String pass = request.getParameter(“pass”);
if(pass.equals(“1234”))
{
Cookie ck = new Cookie(“username”,name);
response.addCookie(ck);
response.sendRedirect(“First”);
}
}
}
First.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class First extends HttpServlet {
protected void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
PrintWriter out = response.getWriter();
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Cookie[] cks = request.getCookies();
out.println(“Welcome “+cks[0].getValue());
}
}

3.7.1

Using URL Rewrit ing f or Session Managem ent

If the client has disabled cookies in the browser then session management using cookie
wont work. In that case URL Rewriting can be used as a backup. URL rewriting will always
work.
In URL rewriting, a token(parameter) is added at the end of the URL. The token consist
of name/value pair seperated by an equal(=) sign.
For Example:
parameter parameter
name
value

URL

parameter 1

parameter 2

When the User clicks on the URL having parameters, the request goes to the Web
Container with extra bit of information at the end of URL. The Web Container will fetch
the extra part of the requested URL and use it for session management.
The getParameter() method is used to get the parameter value at the server side.
Example demonstrating usage of URL rewriting
Below mentioned files are required for the example:
index.html
<form method=”post” action=”validate”>
Name:<input type=”text” name=”user” /><br/>
Password:<input type=”text” name=”pass” ><br/>
<input type=”submit” value=”submit”>
</form>
web.xml
<web-app...>
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<servlet>
<servlet-name>validate</servlet-name>
<servlet-class>MyServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>validate</servlet-name>
<url-pattern>/validate</url-pattern>
</servlet-mapping>
<servlet>
<servlet-name>First</servlet-name>
<servlet-class>First</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>First</servlet-name>
<url-pattern>/First</url-pattern>
</servlet-mapping>
<welcome-file-list>
<welcome-file>index.html</welcome-file>
</welcome-file-list>
</web-app>
MyServlet.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class MyServlet extends HttpServlet {
protected void doPost(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
String name = request.getParameter(“user”);
String pass = request.getParameter(“pass”);
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if(pass.equals(“1234”))
{
response.sendRedirect(“First?user_name=”+name+””);
}
}
}
First.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class First extends HttpServlet {
protected void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
PrintWriter out = response.getWriter();
String user = request.getParameter(“user_name”);
out.println(“Welcome “+user);
}
}

3.7.2

Using Hidden Form Field f or Session Managem ent

Hidden form field can also be used to store session information for a particular client.
In case of hidden form field a hidden field is used to store client state. In this case user
information is stored in hidden field value and retrieved from another servlet.
Advantages :




Does not have to depend on browser whether the cookie is disabled or not.
Inserting a simple HTML Input field of type hidden is required. Hence, its easier
to implement.

Disadvantage :


Extra form submission is required on every page. This is a big overhead.
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Example demonstrating usage of Hidden Form Field for Session
Frist
submit
Name:
Password:
submit

Second

index.html
<form method=”post” action=”validate”>
Name:<input type=”text” name=”user” /><br/>
Password:<input type=”text” name=”pass” ><br/>
<input type=”submit” value=”submit”>
</form>
web.xml
<web-app...>
<servlet>
<servlet-name>First</servlet-name>
<servlet-class>First</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>First</servlet-name>
<url-pattern>/First</url-pattern>
</servlet-mapping>
<servlet>
<servlet-name>Second</servlet-name>
<servlet-class>Second</servlet-class>
</servlet>
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<servlet-mapping>
<servlet-name>Second</servlet-name>
<url-pattern>/Second</url-pattern>
</servlet-mapping>
<welcome-file-list>
<welcome-file>index.html</welcome-file>
</welcome-file-list>
</web-app>
First.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class First extends HttpServlet {
protected void doPost(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
PrintWriter out = response.getWriter();
//getting value submitted in form from HTML file
String user = request.getParameter(“user”);
//creating a new hidden form field
out.println(“<form action=’Second’>”);
out.println(“<input type=’hidden’ name=’user’ value=’”+user+”’>”);
out.println(“<input type=’submit’ value=’submit’ >”);
out.println(“</form>”);
}
}
Second.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;

3.73

Server Side Programming
public class Second extends HttpServlet {

protected void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
response.setContentType(“text/html;charset=UTF-8”);
PrintWriter out = response.getWriter();
//getting parameter from the hidden field
String user = request.getParameter(“user”);
out.println(“Welcome “+user);
}
}
Like we created a hidden field in First Servlet, populated the value of user, and sent it
to the Second Servlet, now Second servlet also has the user information. Similarly we will
have to keep sending this information, wherever we need this, using hidden fields.

3.8 THE JDBC API
JDBC is a SQL-level API—one that allows you to execute SQL statements and retrieve
the results, if any. The API itself is a set of interfaces and classes designed to perform actions
against any database.

ResultSet

ResultSet

ResultSet

Statement

PreparedStatement

CallableStatement

Application

Connection

Driver Manager

Oracle Driver

JDBC-ODBC
Bridge

Sybase Driver

ODBC Driver
Oracle
Database

Sybase
Database
ODBC
Database
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The JDBC API provides the following interfaces and classes












3.8.1

DriverManager: This class manages a list of database drivers. Matches
connection requests from the java application with the proper database driver
using communication sub protocol. The first driver that recognizes a certain
subprotocol under JDBC will be used to establish a database Connection.
Driver: This interface handles the communications with the database server. You
will interact dir ectly with Dr iver objects ver y r ar ely. Instead, you use
DriverManager objects, which manages objects of this type. It also abstracts the
details associated with working with Driver objects.
Connection: This interface with all methods for contacting a database. The
connection object represents communication context, i.e., all communication with
database is through connection object only.
Statement: You use objects created from this interface to submit the SQL
statements to the database. Some derived interfaces accept parameters in addition
to executing stored procedures.
ResultSet: These objects hold data retrieved from a database after you execute
an SQL query using Statement objects. It acts as an iterator to allow you to move
through its data.
SQLException: This class handles any errors that occur in a database application.

What is JDBC Driver?

JDBC drivers implement the defined interfaces in the JDBC API, for interacting with
our database server.
The Java.sql package that ships with JDK, contains various classes with their behaviours
defined and their actual implementaions are done in third-party drivers. Third party vendors
implements the java.sql.Driver interface in their database driver.
JDBC Drivers Types
JDBC driver implementations vary because of the wide variety of operating systems
and hardware platforms in which Java operates. Sun has divided the implementation types
into four categories, Types 1, 2, 3, and 4,
Type 1: JDBC-ODBC Bridge Driver
In a Type 1 driver, a JDBC bridge is used to access ODBC drivers installed on each
client machine. Using ODBC, requires configuring on your system a Data Source Name
(DSN) that represents the target database.
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When Java first came out, this was a useful driver because most databases only
supported ODBC access but now this type of driver is recommended only for experimental
use or when no other alternative is available.
Local Computer

Application Code

DB
Vendor
Driver

Type 1
JDBC ODBC Bridge

ODBC
Driver

Java Application

Proprietary Vendor
Specific Protocol

Local
DBMS

Network
Communication

Database Server

The JDBC-ODBC Bridge that comes with JDK 1.2 is a good example of this kind of
driver.
Type 2: JDBC-Native API
In a Type 2 driver, JDBC API calls are converted into native C/C++ API calls, which
are unique to the database. These drivers are typically provided by the database vendors and
used in the same manner as the JDBC-ODBC Bridge. The vendor-specific driver must be
installed on each client machine.
Local Computer
Java Application

DB Vendor Driver

Application Code
Local
DBMS

Type 2 - Native API

Proprietary Vendor
Specific Protocol

Network
Communication

Database Server

The Oracle Call Interface (OCI) driver is an example of a Type 2 driver.
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Type 3: JDBC-Net pure Java
In a Type 3 driver, a three-tier approach is used to access databases. The JDBC clients
use standard network sockets to communicate with a middleware application server. The
socket information is then translated by the middleware application server into the call format
required by the DBMS, and forwarded to the database server.
This kind of driver is extremely flexible, since it requires no code installed on the
client and a single driver can actually provide access to multiple databases.
Local Computer

Middleware Server

Java Application
Application Code

Proprietary Vendor
Specific Protocol

Network
Communication

Database Server

Type 4: 100% Pure Java
In a Type 4 driver, a pure Java-based driver communicates directly with the vendor’s
database through socket connection. This is the highest performance driver available for the
database and is usually provided by the vendor itself.
Local Computer
Local Application
Application Code

Type 4
100% Pure Java

Proprietary Vendor
Specific Protocol

Local
DBMS

Network
Communication

Database Server
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MySQL’s Connector/J driver is a Type 4 driver. Because of the proprietary nature of
their network protocols, database vendors usually supply type 4 drivers.
Which Driver should be Used?








3.8.2

If we are accessing one type of database, such as Oracle, Sybase, or IBM, the
preferred driver type is 4.
If our Java application is accessing multiple types of databases at the same time,
type 3 is the preferred driver.
Type 2 drivers are useful in situations, where a type 3 or type 4 driver is not
available yet for your database.
The type 1 driver is not considered a deployment-level driver, and is typically
used for development and testing purposes only.

Creat ing JDBC Applicat ion

There are following six steps involved in building a JDBC application “












Import the packages: Requires that you include the packages containing the
JDBC classes needed for database programming. Most often, using import
java.sql.* will suffice.
Register the JDBC driver: Requires that you initialize a driver so you can open
a communication channel with the database.
Open a connection: Requires using the DriverManager.getConnection() method
to create a Connection object, which represents a physical connection with the
database.
Execute a query: Requires using an object of type Statement for building and
submitting an SQL statement to the database.
Extract data from result set: Requir es that you use the
appropriateResultSet.getXXX() method to retrieve the data from the result set.
Clean up the environment: Requires explicitly closing all database resources
versus relying on the JVM’s garbage collection.

Establish a database connection using JDBC.


The programming involved to establish a JDBC connection are done by these
simple four steps
1.

Import JDBC Packages: Add import statements to your Java program to
import required classes in your Java code.

Internet Programming

3.78

2.

Register JDBC Driver: This step causes the JVM to load the desired driver
implementation into memory so it can fulfill your JDBC requests.

3.

Database URL Formulation: This is to create a properly formatted address
that points to the database to which you wish to connect.

4.

Create
Connection
Object: Finally,
code
a
call
to
the DriverManager object’sgetConnection( ) method to establish actual
database connection.

Import JDBC Packages
import java.sql.* ; // for standard JDBC programs
import java.math.* ; // for BigDecimal and BigInteger support
Register JDBC Driver
Registering the driver is the process by which the Oracle driver’s class file is loaded
into the memory, so it can be utilized as an implementation of the JDBC interfaces.we can
register a driver in one of two ways.
Approach I - Class.forName()
The most common approach to register a driver is to use Java’s Class.forName() method,
to dynamically load the driver’s class file into memory, which automatically registers it. This
method is preferable because it allows you to make the driver registration configurable and
portable.
The following example uses Class.forName( ) to register the Oracle driver–
try {
Class.forName("oracle.jdbc.driver.OracleDriver").newInstance();
}
catch(ClassNotFoundException ex) {
System.out.println("Error: unable to load driver class!");
System.exit(1);
catch(IllegalAccessException ex) {
System.out.println("Error: access problem while loading!");
System.exit(2);
catch(InstantiationException ex) {
System.out.println("Error: unable to instantiate driver!");
System.exit(3);
}
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Approach II - DriverManager.registerDriver()




T he second appr oach you can use to r egister a dr iver, is t o use the
staticDriverManager.registerDriver() method.
We should use the registerDriver() method if you are using a non-JDK compliant
JVM, such as the one provided by Microsoft.

The following example uses registerDriver() to register the Oracle driver –
try {
Driver myDriver = new oracle.jdbc.driver.OracleDriver();
DriverManager.registerDriver( myDriver );
}
catch(ClassNotFoundException ex) {
System.out.println("Error: unable to load driver class!");
System.exit(1);
}
Database URL Formulation
After we’ ve loaded the dr iver,we can esta blish a connection using
theDriverManager.getConnection() method.
The three overloaded DriverManager.getConnection() methods
getConnection(String url)
getConnection(String url, Properties prop)
getConnection(String url, String user, String password)
Using a Database URL with a username and password






The most commonly used form of getConnection() requires you to pass a database
URL, ausername, and a password:
Assuming you ar e using Or acle’s thin dr iver, you’ll specify
host:port:databaseName value for the database portion of the URL.

a

If you have a host at TCP/IP address 192.0.0.1 with a host name of amrood, and
your Oracle listener is configured to listen on port 1521, and your database name
is EMP, then complete database URL would be
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Create Connection Object
String URL = “jdbc:oracle:thin:@amrood:1521:EMP”;
String USER = “username”;
String PASS = “password”
Connection conn = DriverManager.getConnection(URL, USER, PASS);



A second form of the DriverManager.getConnection( ) method requires only a
database URL
DriverManager.getConnection(String url);

However, in this case, the database URL includes the username and password and has
the following general form
jdbc:oracle:driver:username/password@database
So, the above connection can be created as follows
String URL = “jdbc:oracle:thin:username/password@amrood:1521:EMP”;
Connection conn = DriverManager.getConnection(URL);


A third form of the DriverManager.getConnection( ) method requires a database
URL and a Properties object
DriverManager.getConnection(String url, Properties info);

A Properties object holds a set of keyword-value pairs. It is used to pass driver properties
to the driver during a call to the getConnection() method.
import java.util.*;
String URL = "jdbc:oracle:thin:@amrood:1521:EMP";
Properties info = new Properties( );
info.put( "user", "username" );
info.put( "password", "password" );
Connection conn = DriverManager.getConnection(URL, info);
Closing JDBC Connections
To close the above opened connection, you should call close() method as follows–
conn.close();
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Once a connection is obtained we can inter act with the database. The
JDBC Statement, CallableStatement, and PreparedStatement interfaces define the
methods and properties that enable you to send SQL or PL/SQL commands and
receive data from your database.
The following table provides a summary of each interface’s purpose to decide on
the interface to use.

Interfaces

Recommended Use

Statement

Use the for general-purpose access to your database. Useful when
you are using static SQL statements at runtime. The Statement
interface cannot accept parameters.

PreparedStatement

Use the when you plan to use the SQL statements many times.
The PreparedStatement interface accepts input parameters at
runtime.

CallableStatement

Use the when you want to access the database stored procedures.
The CallableStatement interface can also accept runtime input
parameters.

The Statement Objects
Creating Statement Object
Before you can use a Statement object to execute a SQL statement, we need to create
one using the Connection object’s createStatement( ) method, as in the following example
Statement stmt = null;
try {
stmt = conn.createStatement( );
...
}
catch (SQLException e) {
...
}
finally {
...
}
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Execute an SQL statement with one of its three execute methods.






boolean execute (String SQL): Returns a boolean value of true if a ResultSet
object can be retrieved; otherwise, it returns false. Use this method to execute
SQL DDL statements or when you need to use truly dynamic SQL.
int executeUpdate (String SQL): Returns the number of rows affected by the
execution of the SQL statement. Use this method to execute SQL statements for
which you expect to get a number of rows affected - for example, an INSERT,
UPDATE, or DELETE statement.
ResultSet executeQuery (String SQL): Returns a ResultSet object. Use this
method when you expect to get a result set, as you would with a SELECT statement.

Closing Statement Object
Statement stmt = null;
try {
stmt = conn.createStatement( );
...
}
catch (SQLException e) {
...
}
finally {
stmt.close();
}
Example –FirstExample.java
//STEP 1. Import required packages
import java.sql.*;
public class FirstExample {
// JDBC driver name and database URL
static final String JDBC_DRIVER = “com.mysql.jdbc.Driver”;
static final String DB_URL = “jdbc:mysql://localhost/EMP”;
// Database credentials
static final String USER = “username”;
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static final String PASS = “password”;
public static void main(String[] args) {
Connection conn = null;
Statement stmt = null;
try{
//STEP 2: Register JDBC driver
Class.forName(“com.mysql.jdbc.Driver”);
//STEP 3: Open a connection
System.out.println(“Connecting to database...”);
conn = DriverManager.getConnection(DB_URL,USER,PASS);
//STEP 4: Execute a query
System.out.println(“Creating statement...”);
stmt = conn.createStatement();
String sql;
sql = “SELECT id, first, last, age FROM Employees”;
ResultSet rs = stmt.executeQuery(sql);
//STEP 5: Extract data from result set
while(rs.next()){
//Retrieve by column name
int id = rs.getInt(“id”);
int age = rs.getInt(“age”);
String first = rs.getString(“first”);
String last = rs.getString(“last”);
//Display values
System.out.print(“ID: “ + id);
System.out.print(“, Age: “ + age);
System.out.print(“, First: “ + first);
System.out.println(“, Last: “ + last);
}
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//STEP 6: Clean-up environment
rs.close();
stmt.close();
conn.close();
}catch(SQLException se){
//Handle errors for JDBC
se.printStackTrace();
}catch(Exception e){
//Handle errors for Class.forName
e.printStackTrace();
}finally{
//finally block used to close resources
try{
if(stmt!=null)
stmt.close();
}catch(SQLException se2){
}// nothing we can do
try{
if(conn!=null)
conn.close();
}catch(SQLException se){
se.printStackTrace();
}//end finally try
}//end try
System.out.println(“Goodbye!”);
}//end main
}//end FirstExample
Now let us compile the above example as follows –
C:\>javac FirstExample.java
C:\>
When you run FirstExample, it produces the following result –
C:\>java FirstExample
Connecting to database...

Server Side Programming

3.85

Creating statement...
ID: 100, Age: 18, First: Zara, Last: Ali
ID: 101, Age: 25, First: Mahnaz, Last: Fatma
ID: 102, Age: 30, First: Zaid, Last: Khan
ID: 103, Age: 28, First: Sumit, Last: Mittal
C:\>

3.9 JAVASERVER PAGES








JavaServer Pages (JSP) is a technology for developing web pages that support
dynamic content which helps developers insert java code in HTML pages by
making use of special JSP tags, most of which start with <% and end with %>.
A JavaServer Pages component is a type of Java servlet that is designed to fulfill
the role of a user interface for a Java web application. Web developers write JSPs
as text files that combine HTML or XHTML code, XML elements, and embedded
JSP actions and commands.
Using JSP, you can collect input from users through web page forms, present
records from a database or another source, and create web pages dynamically.
JSP tags can be used for a variety of purposes, such as retrieving information
from a database or registering user preferences, accessing JavaBeans components,
passing control between pages and sharing information between requests, pages
etc.

Why Use JSP










JavaServer Pages often serve the same purpose as programs implemented using
the Common Gateway Interface (CGI). But JSP offer several advantages in
comparison with the CGI.
Performance is significantly better because JSP allows embedding Dynamic
Elements in HTML Pages itself instead of having a separate CGI files.
JSP are always compiled before it’s processed by the server unlike CGI/Perl which
requires the server to load an interpreter and the target script each time the page is
requested.
JavaServer Pages are built on top of the Java Servlets API, so like Servlets, JSP
also has access to all the powerful Enterprise Java APIs, including JDBC, JNDI,
EJB, JAXP etc.
JSP pages can be used in combination with servlets that handle the business logic,
the model supported by Java servlet template engines.
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Finally, JSP is an integral part of Java EE, a complete platform for enterprise
class applications. This means that JSP can play a part in the simplest applications
to the most complex and demanding.

Advantages of JSP










3.9.1

vs. Active Server Pages (ASP): The advantages of JSP are twofold. First, the
dynamic part is written in Java, not Visual Basic or other MS specific language,
so it is more powerful and easier to use. Second, it is portable to other operating
systems and non-Microsoft Web servers.
vs. Pure Servlets: It is more convenient to write (and to modify!) regular HTML
than to have plenty of println statements that generate the HTML.
vs. Server-Side Includes (SSI): SSI is really only intended for simple inclusions,
not for “real” programs that use form data, make database connections, and the
like.
vs. JavaScript: JavaScript can generate HTML dynamically on the client but can
hardly interact with the web server to perform complex tasks like database access
and image processing etc.
vs. Static HTML: Regular HTML, of course, cannot contain dynamic information.

JSP - Archit ect ure

The web server needs a JSP engine ie. container to process JSP pages. The JSP container
is responsible for intercepting requests for JSP pages. This tutorial makes use of Apache
which has built-in JSP container to support JSP pages development.
A JSP container works with the Web server to provide the runtime environment and
other services a JSP needs. It knows how to understand the special elements that are part of
JSPs.
Following diagram shows the position of JSP container and JSP files in a Web
Application.

3.87

Server Side Programming

3.9.2

JSP Processing:

The following steps explain how the web server creates the web page using JSP:














As with a normal page, your browser sends an HTTP request to the web server.
The web server recognizes that the HTTP request is for a JSP page and forwards
it to a JSP engine. This is done by using the URL or JSP page which ends
with .jspinstead of .html.
The JSP engine loads the JSP page from disk and converts it into a servlet content.
This conversion is very simple in which all template text is converted to println()
statements and all JSP elements are converted to Java code that implements the
corresponding dynamic behavior of the page.
The JSP engine compiles the servlet into an executable class and forwards the
original request to a servlet engine.
A part of the web server called the servlet engine loads the Servlet class and
executes it. During execution, the servlet produces an output in HTML format,
which the servlet engine passes to the web server inside an HTTP response.
The web server forwards the HTTP response to your browser in terms of static
HTML content.
Finally web browser handles the dynamically generated HTML page inside the
HTTP response exactly as if it were a static page.
Server with
JSP Container

2
R

d
ea

Translation
phase

Client

1

GET/hello.jsp

3

Generate

6
4

<html>Hello</html>
Exe
cut
e

5

Request
processing
phase

Typically, the JSP engine checks to see whether a servlet for a JSP file already exists
and whether the modification date on the JSP is older than the servlet. If the JSP is older than
its generated servlet, the JSP container assumes that the JSP hasn’t changed and that the
generated servlet still matches the JSP’s contents. This makes the process more efficient than
with other scripting languages (such as PHP) and therefore faster.

Internet Programming

3.88

3.9.3

JSP Lif e Cycle

A JSP life cycle can be defined as the entire process from its creation till the destruction
which is similar to a servlet life cycle with an additional step which is required to compile a
JSP into servlet.
The following are the paths followed by a JSP


Compilation



Initialization



Execution



Cleanup

The four major phases of JSP life cycle are very similar to Servlet Life Cycle and they
are as follows:
Initialization

jspInit( )

request lifecycle

Request
Main logic

jspService( )
Response

Shutdown

jspDestroy( )

JSP Compilation:
When a browser asks for a JSP, the JSP engine first checks to see whether it needs to
compile the page. If the page has never been compiled, or if the JSP has been modified since
it was last compiled, the JSP engine compiles the page.
The compilation process involves three steps:


Parsing the JSP.



Turning the JSP into a servlet.



Compiling the servlet.
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JSP Initialization:

When a container loads a JSP it invokes the jspInit() method before servicing any
requests.
public void jspInit(){
// Initialization code...
}
JSP Execution:
This phase of the JSP life cycle represents all interactions with requests until the JSP is
destroyed. Whenever a browser requests a JSP and the page has been loaded and initialized,
the JSP engine invokes the _jspService() method in the JSP.
T he
_jspS er vice()
method
t akes
an HttpServletResponse as its parameters as follows:

an HttpServletRequest and

void _jspService(HttpServletRequest request,
HttpServletResponse response)
{
// Service handling code...
}
The jspService() method of a JSP is invoked once per a request and is responsible for
generating the response for that request and this method is also responsible for generating
responses to all seven of the HTTP methods ie. GET, POST, DELETE etc.
JSP Cleanup:
The destruction phase of the JSP life cycle represents when a JSP is being removed
from use by a container.
The jspDestroy() method is the JSP equivalent of the destroy method for servlets.
Override jspDestroy when we need to perform any cleanup, such as releasing database
connections or closing open files.
The jspDestroy() method has the following form:
public void jspDestroy()
{
// Your cleanup code goes here.
}
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3.9.4

JSP I m plicit Object s

JSP container provides a list of instantiated objects for you to access different kind of
data in a web application. Those objects are called implicit object because it is automatically
available to access.
These are some main implicit objects in JSP which you use most:


request object



response object



session object



out object



pageContext object



application object



config object



page object



excpetion object

The request object
Each time a client requests a JSP page, the JSP engine creates a new object to represents
that r eques t called request object. T he request object is an instance of
classjavax.servlet.http.HttpServletRequest. The request object contains all information about
the current HTTP request and the clients. Be noted that request object only available in
a scope of the current request. It is re-created each time new request is made.
By using methods of the request object you can access almost information such as
HTTP header, query string, cookies...
The response object
JSP also creates the response object which is an instance of classjavax.servlet.http.Http
ServletResponse. The response object represents the response to the client. By using this
object you can add new cookies, change MIME content type of the page. In addition, the
response object also contains sufficient information on the HTTP to be able to return HTTP
status codes or make the page redirect to the other page.
The session object
The session object is used to track information of a particular client between multiple
requests. the session object is avaible in the server so it can helps you to overcome the
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stateless of HTTP protocol. You can use session object to store a arbitrary information between
client requests. The session object is an instance of classjavax.servlet.http.HttpSession.
The out object
The output stream is exposed to the JSP through the out object. the out object is an
instance of class javax.servlet.jsp.JspWriter. The out object may refer to an output stream or
a filtered stream... You can use the out object methods to send the data into the output stream
such as println method. Then JSP take care the rest.
The pageContext object
The pageContext object represent the entire JSP page. You can use the pageContext
object to get page attr ibutes of a page. the pageContext object is an instance of
classjavax.servlet.jsp.pagecontext.
The application object
T he application object is a r epr esentation of JSP page thr ough its life
cycle. The application object is created when a JSP page is initialized and removed when
the JSP page is removed by jspDestroy() method or JSP page is recompiled. As its name
imply, the information of the application object is accessible to any object used within the
JSP page.
The config object
The config object allows you to access the initialization parameters for the Servlet
and JSP engine. The config object is an instance of the class javax.servlet.ServletConfig.
The page object
The page object is an instance of a JSP page. By using the page object, you can call
any method of the page’s servlet.
The exception object
The exception object contains the exception which is thrown from the previous
JSP page. You can use the exception object to generate friendly error message based on
erorr condition to the end-user.

3.9.5

Expression Language - EL

Expression Language (EL) was introduced in JSP 2.0 specification. You can do almost
everything like scriptlet by using EL which is simpler to understand.
Basic syntax
The syntax of expression language is very simple. No matter where it is called, it always
follows the form as bellows:
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${expr}
In the syntax above, expr is an expression. When the Java compiler sees the sign ${},
it evaluates the expr and injects the result in the place where ${expr} is called. Let take a
look at an example:
<html>
<head>
<title>Expression Language</title>
</head>
<body>
<jsp:useBean id=”msg”
class=”com.jsptutorial.Message” />
<jsp:setProperty name=”msg”
property=”text”
value=”this is an message” />
<span>${msg.text}</span>
</body>
</html>
In the above example, first we use the action useBean to instantiate a new object of
the class Message and set its text property. Then we use ${msg.text} as an expression. When
compiler sees this syntax, it evaluates the expression which is msg.text and invokes the
appropriate method of the object which returns the value of text property. In this case, on the
screen you will see the message “this is a message” is displayed.

3.9.6

Lit eral Values

Literal values are constants with a specific data type and they can be used in expression
along with variables. There are five basic five types as follow:
1.

Boolean: true and false

2.

Integer: a combination of numbers from 0 to 9

3.

Floating Point

4.

String

5.

Null: null
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Operators

Expression language supports a wide range of operators including arithmetic, relational
and logical operators. EL allows you to apply those operators to the literal and variables for
calculations. Here is the list of operators with its alternative version.
Operator

Alternative

Meaning

[]

Collection member access

·

Property access

()

Grouping

-

Unary Negation

!

not

Logical not

Empty

Empty test

*

Multiplication

/

div

Division

%

mod

Modulo or division remainder

+

Addition

-

Subtraction

<

lt

Less than

>

gt

Greater than

<=

le

Less than or equal

>=

ge

Greater than or equal

==

eq

Equality

!=

ne

Inequality

&&

and

Logical and

||

or

Logical or

=

Assignment

?:

Conditional operator
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3.10 JAVASERVER PAGES STANDARD TAG LI BRARY (JSTL)
The JavaServer Pages Standard Tag Library (JSTL) is a collection of useful JSP tags
which encapsulates core functionality common to many JSP applications.
JSTL has support for common, structural tasks such as iteration and conditionals, tags
for manipulating XML documents, internationalization tags, and SQL tags. It also provides a
framework for integrating existing custom tags with JSTL tags.
The JSTL tags can be classified, according to their functions, into following JSTL tag
library groups that can be used when creating a JSP page:


Core Tags



Formatting tags



SQL tags



XML tags



JSTL Functions

Install JSTL Library:
If you are using Apache Tomcat container then follow the following two simple steps:




Download the binary distribution from Apache Standard Taglib and unpack the
compressed file.
To use the Standard Taglib from its Jakarta Taglibs distribution, simply copy the
JAR files in the distr ibut ion’s ‘lib’ dir ector y to your application’s
webapps\ROOT\WEB-INF\lib directory.

To use any of the libraries, we must include a <taglib> directive at the top of each JSP
that uses the library.
Core Tags:
The core group of tags are the most frequently used JSTL tags.
<%@ taglib prefix=”c”
uri=”http://java.sun.com/jsp/jstl/core” %>
There are following Core JSTL Tags:
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Tag

Description

<c:out >

Like <%= ... >, but for expressions.

<c:set >

Sets the result of an expression evaluation in a ‘scope’

<c:remove >

Removes a scoped variable (from a particular scope, if
specified).

<c:catch>

Catches any Throwable that occurs in its body and optionally
exposes it.

<c:if>

Simple conditional tag which evalutes its body if the supplied
condition is true.

<c:choose>

Simple conditional tag that establishes a context for mutually
exclusive conditional operations, marked by <when> and
<otherwise>

<c:when>

Subtag of <choose> that includes its body if its condition
evalutes to 'true'.

<c:otherwise >

Subtag of <choose> that follows <when> tags and runs only if
all of the prior conditions evaluated to 'false'.

<c:import>

Retrieves an absolute or relative URL and exposes its contents
to either the page, a String in 'var', or a Reader in 'varReader'.

<c:forEach >

The basic iteration tag, accepting many different collection
types and supporting subsetting and other functionality .

<c:forTokens>

Iterates over tokens, separated by the supplied delimeters.

<c:param>

Adds a parameter to a containing 'import' tag's URL.

<c:redirect >

Redirects to a new URL.

<c:url>

Creates a URL with optional query parameters

Formatting tags:
The JSTL formatting tags are used to format and display text, the date, the time, and
numbers for internationalized Web sites.
<%@ taglib prefix=”fmt”
uri=”http://java.sun.com/jsp/jstl/fmt” %>
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Following is the list of Formatting JSTL Tags:
Tag

Description

<fmt:formatNumber>

To render numerical value with specific precision or format.

<fmt:parseNumber>

Parses the string representation of a number, currency, or
percentage.

<fmt:formatDate>

Formats a date and/or time using the supplied styles and pattern

<fmt:parseDate>

Parses the string representation of a date and/or time

<fmt:bundle>

Loads a resource bundle to be used by its tag body.

<fmt:setLocale>

Stores the given locale in the locale configuration variable.

<fmt:setBundle>

Loads a resource bundle and stores it in the named scoped
variable or the bundle configuration variable.

<fmt:timeZone>

Specifies the time zone for any time formatting or parsing
actions nested in its body.

<fmt:setTimeZone>

Stores the given time zone in the time zone configuration
variable

<fmt:message>

To display an internationalized message.

<fmt:requestEncoding>

Sets the request character encoding

SQL tags:
The JSTL SQL tag library provides tags for interacting with relational databases
(RDBMSs) such as Oracle, mySQL, or Microsoft SQL Server.
<%@ taglib prefix=”sql”
uri=”http://java.sun.com/jsp/jstl/sql” %>
Tag

Description

<sql:setDataSource>

Creates a simple DataSource suitable only for prototyping

<sql:query>

Executes the SQL query defined in its body or through the sql
attribute.

<sql:update>

Executes the SQL update defined in its body or through the sql
attribute.

<sql:param>

Sets a parameter in an SQL statement to the specified value.
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<sql:dateParam>

Sets a par ameter in an SQL statement to the specified
java.util.Date value.

<sql:transaction >

Provides nested database action elements with a shared
Connection, set up to execute all statements as one transaction.

XML tags:
The JSTL XML tags provide a JSP-centric way of creating and manipulating XML
documents. Following is the syntax to include JSTL XML library in your JSP.
The JSTL XML tag library has custom tags for interacting with XML data. This includes
parsing XML, transforming XML data, and flow control based on XPath expressions.
<%@ taglib prefix=”x”
uri=”http://java.sun.com/jsp/jstl/xml” %>
We need to copy following two XML and XPath related libraries into your <Tomcat
Installation Directory>\lib:


XercesImpl.jar: Download it from http://www.apache.org/dist/xerces/j/



xalan.jar: Download it from http://xml.apache.org/xalan-j/index.html

Tag

Description

<x:out>

Like <%= ... >, but for XPath expressions.

<x:parse>

Use to parse XML data specified either via an attribute or in the tag body.

<x:set >

Sets a variable to the value of an XPath expression.

<x:if >

Evaluates a test XPath expression and if it is true, it processes its body. If
the test condition is false, the body is ignored.

<x:forEach>

To loop over nodes in an XML document.

<x:choose>

Simple conditional tag that establishes a context for mutually exclusive
conditional operations, marked by <when> and <otherwise>

<x:when >

Subtag of <choose> that includes its body if its expression evalutes to ‘true’

<x:otherwise >

Subtag of <choose> that follows <when> tags and runs only if all of the
prior conditions evaluated to ‘false’

<x:transform >

Applies an XSL transformation on a XML document

<x:param >

Use along with the transform tag to set a parameter in the XSLT stylesheet
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3.10.1

JSTL Funct ions:

JSTL includes a number of standard functions, most of which are common string
manipulation functions. Following is the syntax to include JSTL Functions library in your
JSP:
<%@ taglib prefix=”fn”
uri=”http://java.sun.com/jsp/jstl/functions” %>
Function

Description

fn:contains()

Tests if an input string contains the specified substring.

fn:containsIgnoreCase()

Tests if an input string contains the specified substring in a
case insensitive way.

fn:endsWith()

Tests if an input string ends with the specified suffix.

fn:escapeXml()

Escapes characters that could be interpreted as XML markup.

fn:indexOf()

Returns the index withing a string of the first occurrence of
a specified substring.

fn:join()

Joins all elements of an array into a string.

fn:length()

Returns the number of items in a collection, or the number
of characters in a string.

fn:replace()

Returns a string resulting from replacing in an input string
all occurrences with a given string.

fn:split()

Splits a string into an array of substrings.

fn:startsWith()

Tests if an input string starts with the specified prefix.

fn:substring()

Returns a subset of a string.

fn:substringAfter()

Returns a subset of a string following a specific substring.

fn:substringBefore()

Returns a subset of a string before a specific substring.

fn:toLowerCase()

Converts all of the characters of a string to lower case.

fn:toUpperCase()

Converts all of the characters of a string to upper case.

fn:trim()

Removes white spaces from both ends of a string.
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Working with HTML Form
HTML form basically is a graphic user interface (GUI) which we present to get the
input data from the users. Once user submits the form from the client side; from the server
side, we need to capture those data for further processing such as business logic validation,
saving the data into the database and so on.
Let start with a simple HTML form which getting user information.
<html>
<head>
<title>JSP Form Demo</title>
<style type=”text/css”>
label{ margin-right:20px;}
input{ margin-top:5px;}
</style>
</head>
<body>
<form action=”handleUserInfo.jsp” method=”post”>
<fieldset>
<legend>User Information</legend>
<label for=”fistName”>First Name</label>
<input type=”text” name=”firstName” /> <br/>
<label for=”lastName”>Last Name</label>
<input type=”text” name=”lastName” /> <br/>
<label for=”email”>Email</label>
<input type=”text” name=”email” /> <br/>
<input type=”submit” value=”submit”>
</fieldset>
</form>
</body>
</html>
The form is very simple which contains three fields: first name, last name and email.
In addition, It contains the submit button which users can submit when he/she finish entering
the data.
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User Information
First Name
Last Name
Email
submit

In the form tag, you can see it uses the post method to post the data to the server. In the
ser ver a JSP file will r esponsible for getting and pr ocessing the data. Her e is
thehandleUserInfo.jsp code.
<html>
<head>
<title>JSP Form Demo</title>
</head>
<body>
<%
String firstName = request.getParameter(“firstName”);
String lastName = request.getParameter(“lastName”);
String email = request.getParameter(“email”);
%>
<p>Hi <%=firstName%> <%=lastName%>!,
your submitted email is <%=email%>.</p>
</body>
</html>
T he r equest object is used to get the data fr om the submit ted for m.
The getParametermethod of request object accepts the name of the form field and return the
value. The return value of the getParameter method is always String type so if we have form
field which accepts numerical value, we have to convert it. If no form field found,
thegetPara meter method will r etur n null. After getting the values fr om the
form,handleUserInfo.jsp uses those values to print out a message.
User Information
First Name

JSP

Last Name

Guru

Email
submit

jspguru@jsptutorial.net
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In the above example we’ve use the request object to get the data from a HTML form.
The form and the JSP is seperated.
How to handle HTML form inside a single JSP page.
When dealing with HTML, we have multiple ways to separate the code to handle the
form data and HTML form itself. These are the most two common ways to do so:
1.

Page which contains HTML Form and JSP page which handles HTML Form are
separated.

2.

Single JSP page to display form and handle form.

In order to achieve the second way, we need to add an additional hidden field in
theHTML form. When user submits the form data, we check the value of this hidden field to
see whether the form is submitted or not.
Let’s take a look at the code below.
<html>
<head>
<title>JSP Form Demo</title>
<style type=”text/css”>
label{ margin-right:20px;}
input{ margin-top:5px;}
</style>
</head>
<body>
<%
String val = request.getParameter(“isSubmitted”);
int isSubmitted = 0;
if (val != null) {
isSubmitted = Integer.parseInt(val);
if (isSubmitted == 1) {
String firstName = request.getParameter(“firstName”);
String lastName = request.getParameter(“lastName”);
String email = request.getParameter(“email”);
out.println(“<p>Hi “ +
firstName + “ “ +
lastName + “!,
your submitted email is “ + email +”</p>”);
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}
}
%>
<% if (isSubmitted == 0) {%>
<form action=”index.jsp” method=”post”>
<fieldset>
<legend>User Information</legend>
<label for=”fistName”>First Name</label>
<input type=”text” name=”firstName” /> <br/>
<label for=”lastName”>Last Name</label>
<input type=”text” name=”lastName” /> <br/>
<label for=”email”>Email</label>
<input type=”text” name=”email” /> <br/>
<input type=”hidden” name=”isSubmitted” value=”1" />
<input type=”submit” value=”submit”>
</fieldset>
</form>
<%}%>
</body>
</html>
The first thing we can realize that the action of the Form now is pointed to the page
which form is embedded or index.jsp page. Second the logic of processing form data and
displaying form are in a single JSP page. The sequence of events occurs as follows.




At the first time when the page is loaded, the code checks for the form field
name isSubmitted. Because getParameter will return null so the isSubmitted
variable is set to 0 and the code displays the Form.
When user submits the form, there is a hidden field called isSubmitted with the
value 1 available ion the form. Therefore at this time the parameter isSubmitted is
available. The code still checks for the parameter isSubmitted and find it. Then
the process of collecting data and printing them out occurs as normal but no Form
is output after the post back.

One of the most important thing to keep in mind when we deal with form is that: Never
trust data which is submitted from client side. we can do client validation for simple validation
such as required field, email is in the correct format in by using JavaScript. In the server side,
we can do simple validation also after collecting the data, plus business validation to validate
the constraints among data you collected.
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PHP: Hypertext Preprocessor









PHP started out as a small open source project that evolved as more and more people
found out how useful it was. Rasmus Lerdorf unleashed the first version of PHP way
back in 1994.
PHP is a recursive acronym for "PHP: Hypertext Preprocessor".
PHP is a server side scripting language that is embedded in HTML. It is used to
manage dynamic content, databases, session tracking, even build entire e-commerce
sites.
It is integrated with a number of popular databases, including MySQL, PostgreSQL,
Oracle, Sybase, Informix, and Microsoft SQL Server.
PHP is pleasingly zippy in its execution, especially when compiled as an Apache
module on the Unix side. The MySQL server, once started, executes even very
complex queries with huge result sets in record-setting time.
PHP supports a large number of major protocols such as POP3, IMAP, and LDAP.
PHP4 added support for Java and distributed object architectures (COM and
CORBA), making n-tier development a possibility for the first time.
PHP is forgiving: PHP language tries to be as forgiving as possible.
PHP Syntax is C-Like.

Common uses of PHP







PHP performs system functions, i.e. from files on a system it can create, open, read,
write, and close them.
PHP can handle forms, i.e. gather data from files, save data to a file, thru email we
can send data, return data to the user.
We add, delete, modify elements within wer database thru PHP.
Access cookies variables and set cookies.
Using PHP, we can restrict users to access some pages of wer website.
It can encrypt data.

Characteristics of PHP






Simplicity
Efficiency
Security
Flexibility
Familiarity

"Hello World" Script in PHP
<html>
<head>
<title>Hello World</title>
1
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<body>
<?php echo "Hello, World!";?>
</body>
</html>
It will produce following result:
Hello, World!
 If we examine the HTML output of the above example, the PHP code is not present in
the file sent from the server to wer Web browser. All of the PHP present in the Web
page is processed and stripped from the page; the only thing returned to the client
from the Web server is pure HTML output.
 All PHP code must be included inside one of the three special markup tags ate are
recognised by the PHP Parser.
<?php PHP code goes here ?>
<? PHP code goes here ?>
<script language="php"> PHP code goes here </script>
In order to develop and run PHP Web pages three vital components need to be installed
on wer computer system.
 Web Server - PHP will work with virtually all Web Server software, including
Microsoft's Internet Information Server (IIS) but then most often used is freely
availble Apache Server. Download Apache for free
here:http://httpd.apache.org/download.cgi
 Database - PHP will work with virtually all database software, including Oracle and
Sybase but most commonly used is freely available MySQL database. Download
MySQL for free here: http://www.mysql.com/downloads/index.html
 PHP Parser - In order to process PHP script instructions a parser must be installed to
generate HTML output that can be sent to the Web Browser. This tutorial will guide
we how to install PHP parser on wer computer.
Basic PHP Syntax



A PHP script can be placed anywhere in the document.
A PHP script starts with <?php and ends with ?>:
<?php
// PHP code goes here
?>





The default file extension for PHP files is ".php".
A PHP file normally contains HTML tags, and some PHP scripting code.
Below, we have an example of a simple PHP file, with a PHP script that uses a builtin PHP function "echo" to output the text "Hello World!" on a web page:
<!DOCTYPE html>
<html>
<body>
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<h1>My first PHP page</h1>
<?php
echo "Hello World!";
?>
</body>
</html>

Comments in PHP
 A comment in PHP code is a line that is not read/executed as part of the program. Its
only purpose is to be read by someone who is looking at the code.
 PHP supports several ways of commenting:
<!DOCTYPE html>
<html>
<body>
<?php
// This is a single-line comment
# This is also a single-line comment
/*
This is a multiple-lines comment block
that spans over multiple
lines
*/
// We can also use comments to leave out parts of a code line
$x = 5 /* + 15 */ + 5;
echo $x;
?>
</body>
</html>

PHP Case Sensitivity


In PHP, all keywords (e.g. if, else, while, echo, etc.), classes, functions, and userdefined functions are NOT case-sensitive.
 All variable names are case-sensitive.
 In the example below, all three echo statements below are legal (and equal):
<!DOCTYPE html>
<html>
<body>
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<?php
ECHO "Hello World!<br>";
echo "Hello World!<br>";
EcHo "Hello World!<br>";
?>
</body>
</html>
 However; In the example below, only the first statement will display the value of the
$color variable (this is because $color, $COLOR, and $coLOR are treated as three
different variables):
<!DOCTYPE html>
<html>
<body>
<?php
$color = "red";
echo "My car is " . $color . "<br>";
echo "My house is " . $COLOR . "<br>";
echo "My boat is " . $coLOR . "<br>";
?>
</body>
</html>
PHP - Variable Types












The main way to store information in the middle of a PHP program is by using a
variable.
Here are the most important things to know about variables in PHP.
All variables in PHP are denoted with a leading dollar sign ($).
The value of a variable is the value of its most recent assignment.
Variables are assigned with the = operator, with the variable on the left-hand side and
the expression to be evaluated on the right.
Variables can, but do not need, to be declared before assignment.
Variables in PHP do not have intrinsic types - a variable does not know in advance
whether it will be used to store a number or a string of characters.
Variables used before they are assigned have default values.
PHP does a good job of automatically converting types from one to another when
necessary.
PHP variables are Perl-like.
PHP has a total of eight data types which we use to construct our variables:
o Integers: are whole numbers, without a decimal point, like 4195.
o Doubles: are floating-point numbers, like 3.14159 or 49.1.
o Booleans: have only two possible values either true or false.
o NULL: is a special type that only has one value: NULL.
4
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o Strings: are sequences of characters, like 'PHP supports string operations.'
o Arrays: are named and indexed collections of other values.
o Objects: are instances of programmer-defined classes, which can package up
both other kinds of values and functions that are specific to the class.
o Resources: are special variables that hold references to resources external to
PHP (such as database connections).
 The first five are simple types, and the next two (arrays and objects) are compound the compound types can package up other arbitrary values of arbitrary type, whereas
the simple types cannot.
Integers
o They are whole numbers, without a decimal point, like 4195. They are the
simplest type .they correspond to simple whole numbers, both positive and
negative. Integers can be assigned to variables, or they can be used in
expressions, like so:
$int_var = 12345;
$another_int = -12345 + 12345;
 Integer can be in decimal (base 10), octal (base 8), and hexadecimal (base 16)
format. Decimal format is the default, octal integers are specified with a
leading 0, and hexadecimals have a leading 0x.
 For most common platforms, the largest integer is (2**31 . 1) (or
2,147,483,647), and the smallest (most negative) integer is . (2**31 . 1) (or
.2,147,483,647).
Doubles
 They like 3.14159 or 49.1. By default, doubles print with the minimum
number of decimal places needed. For example, the code:
<?php
$many = 2.2888800;
$many_2 = 2.2111200;
$few = $many + $many_2;
print("$many + $many_2 = $few <br>");
?>
It produces the following browser output:
2.28888 + 2.21112 = 4.5
Boolean
 They have only two possible values either true or false. PHP provides a couple
of constants especially for use as Booleans: TRUE and FALSE, which can be
used like so:
if (TRUE)
print("This will always print<br>");
else
print("This will never print<br>");
 Interpreting other types as Booleans
 Here are the rules for determine the "truth" of any value not already of the
Boolean type:
 If the value is a number, it is false if exactly equal to zero and true otherwise.
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If the value is a string, it is false if the string is empty (has zero characters) or
is the string "0", and is true otherwise.
 Values of type NULL are always false.
 If the value is an array, it is false if it contains no other values, and it is true
otherwise. For an object, containing a value means having a member variable
that has been assigned a value.
 Valid resources are true (although some functions that return resources when
they are successful will return FALSE when unsuccessful).
 Don't use double as Booleans.
 Each of the following variables has the truth value embedded in its name
when it is used in a Boolean context.
$true_num = 3 + 0.14159;
$true_str = "Tried and true"
$true_array[49] = "An array element";
$false_array = array();
$false_null = NULL;
$false_num = 999 - 999;
$false_str = "";
NULL
NULL is a special type that only has one value: NULL. To give a variable the NULL
value, simply assign it like this:
$my_var = NULL;
The special constant NULL is capitalized by convention, but actually it is case
insensitive; we could just as well have typed:
$my_var = null;
A variable that has been assigned NULL has the following properties:
It evaluates to FALSE in a Boolean context.
It returns FALSE when tested with IsSet() function.




Strings
 They are sequences of characters, like "PHP supports string operations". Following
are valid examples of string
$string_1 = "This is a string in double quotes";
$string_2 = "This is a somewhat longer, singly quoted string";
$string_39 = "This string has thirty-nine characters";
$string_0 = ""; // a string with zero characters
 Singly quoted strings are treated almost literally, whereas doubly quoted strings
replace variables with their values as well as specially interpreting certain character
sequences.
<?php
$variable = "name";
$literally = 'My $variable will not print!';
print($literally);
print "<br>";
$literally = 'My $variable will print!';
print($literally);
?>
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This will produce following result:
My $variable will not print!\n
My name will print
There are no artificial limits on string length - within the bounds of available memory, we
ought to be able to make arbitrarily long strings.
 Strings that are delimited by double quotes (as in "this") are preprocessed in both the
following two ways by PHP:
 Certain character sequences beginning with backslash (\) are replaced with special
characters
 Variable names (starting with $) are replaced with string representations of their
values.
 The escape-sequence replacements are:
o \n is replaced by the newline character
o \r is replaced by the carriage-return character
o \t is replaced by the tab character
o \$ is replaced by the dollar sign itself ($)
o \" is replaced by a single double-quote (")
o \\ is replaced by a single backslash (\)

Variable Scope
Scope can be defined as the range of availability a variable has to the program in which it is
declared. PHP variables can be one of four scope types:
 Local variables
 Function parameters
 Global variables
 Static variables
 Variable Naming
Rules for naming a variable is:
 Variable names must begin with a letter or underscore character.
 A variable name can consist of numbers, letters, underscores but we cannot use
characters like + , - , % , ( , ) . & , etc
 There is no size limit for variables.

PHP - Constants






A constant is a name or an identifier for a simple value. A constant value cannot
change during the execution of the script. By default a constant is case-sensitiv. By
convention, constant identifiers are always uppercase. A constant name starts with a
letter or underscore, followed by any number of letters, numbers, or underscores. If
we have defined a constant, it can never be changed or undefined.
To define a constant we have to use define() function and to retrieve the value of a
constant, we have to simply specifying its name. we do not need to have a constant
with a $, but we can also use the function constant() to read a constant's
constant() function
As indicated by the name, this function will return the value of the constant.
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This is useful when we want to retrieve value of a constant, but we do not know its
name, i.e. It is stored in a variable or returned by a function.
<?php
define("MINSIZE", 50);
echo MINSIZE;
echo constant("MINSIZE"); // same thing as the previous line
?>





Only scalar data (boolean, integer, float and string) can be contained in constants.
Differences between constants and variables are
There is no need to write a dollar sign ($) before a constant, where as in Variable one
has to write a dollar sign.
Constants cannot be defined by simple assignment, they may only be defined using
the define() function.
Constants may be defined and accessed anywhere without regard to variable scoping
rules.
Once the Constants have been set, may not be redefined or undefined.
Valid and invalid constant names
// Valid constant names
define("ONE", "first thing");
define("TWO2", "second thing");
define("THREE_3", "third thing")
// Invalid constant names
define("2TWO", "second thing");
define("__THREE__", "third value");






PHP - Operator Types
PHP language supports following type of operators.
 Arithmetic Operators
 Comparision Operators
 Logical (or Relational) Operators
 Assignment Operators
 Conditional (or ternary) Operators
Arithmetic Operators
 There are following arithmatic operators supported by PHP language:
 Assume variable A holds 10 and variable B holds 20 then:
Operator
Description
Example
+
Adds two operands
A + B will give 30
Subtracts second operand from the
A - B will give -10
first
*
Multiply both operands
A * B will give 200
/
Divide numerator by denumerator
B / A will give 2
%
Modulus Operator and remainder of
B % A will give 0
after an integer division
8
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++

Increment operator, increases
A++ will give 11
integer value by one
-Decrement operator, decreases
A-- will give 9
integer value by one
Comparison Operators
There are following comparison operators supported by PHP language
Assume variable A holds 10 and variable B holds 20 then:
Operator
Description
Example
==
Checks if the value of two operands
(A == B) is not true.
are equal or not, if yes then condition
becomes true.
!=
Checks if the value of two operands
(A != B) is true.
are equal or not, if values are not equal
then condition becomes true.
>
Checks if the value of left operand is
(A > B) is not true.
greater than the value of right operand,
if yes then condition becomes true.
<
Checks if the value of left operand is
(A < B) is true.
less than the value of right operand, if
yes then condition becomes true.
>=
Checks if the value of left operand is
(A >= B) is not true.
greater than or equal to the value of
right operand, if yes then condition
becomes true.
<=
Checks if the value of left operand is
(A <= B) is true.
less than or equal to the value of right
operand, if yes then condition becomes
true.
Logical Operators
There are following logical operators supported by PHP language
Assume variable A holds 10 and variable B holds 20 then:
Operator
Description
Example
and
Called Logical AND operator. If
(A and B) is true.
both the operands are true then then
condition becomes true.
or
Called Logical OR Operator. If any
(A or B) is true.
of the two operands are non zero then
then condition becomes true.
&&
Called Logical AND operator. If
(A && B) is true.
both the operands are non zero then then
condition becomes true.
||
Called Logical OR Operator. If any
(A || B) is true.
of the two operands are non zero then
then condition becomes true.
!
Called Logical NOT Operator. Use
!(A && B) is false.
to reverses the logical state of its
9
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operand. If a condition is true then
Logical NOT operator will make false.
Assignment Operators
There are following assignment operators supported by PHP language:
Operator
Description
Example
=
Simple assignment operator,
C = A + B will assigne value of A + B
Assigns values from right side
into C
operands to left side operand
+=
Add AND assignment operator,
C += A is equivalent to C = C + A
It adds right operand to the left
operand and assign the result to left
operand
-=
Subtract AND assignment
C -= A is equivalent to C = C - A
operator, It subtracts right operand
from the left operand and assign
the result to left operand
*=
Multiply AND assignment
C *= A is equivalent to C = C * A
operator, It multiplies right operand
with the left operand and assign the
result to left operand
/=
Divide AND assignment
C /= A is equivalent to C = C / A
operator, It divides left operand
with the right operand and assign
the result to left operand
%=
Modulus AND assignment
C %= A is equivalent to C = C % A
operator, It takes modulus using
two operands and assign the result
to left operand
Conditional Operator
There is one more operator called conditional operator. This first evaluates an expression for
a true or false value and then execute one of the two given statements depending upon the result
of the evaluation. The conditional operator has this syntax:
Oper
Description
Example
ator
?:
Conditional Expression
If Condition is true ? Then value X :
Otherwise value Y
Operators Categories
 All the operators we have discussed above can be categorised into following
categories:
 Unary prefix operators, which precede a single operand.
 Binary operators, which take two operands and perform a variety of arithmetic and
logical operations.
 The conditional operator (a ternary operator), which takes three operands and
evaluates either the second or third expression, depending on the evaluation of the
first expression.
 Assignment operators, which assign a value to a variable.
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Precedence of PHP Operators
 Operator precedence determines the grouping of terms in an expression. This affects
how an expression is evaluated. Certain operators have higher precedence than others;
for example, the multiplication operator has higher precedence than the addition
operator:
 For example x = 7 + 3 * 2; Here x is assigned 13, not 20 because operator * has
higher precedence than + so it first get multiplied with 3*2 and then adds into 7.
 Here operators with the highest precedence appear at the top of the table, those with
the lowest appear at the bottom. Within an expression, higher precedence operators
will be evaluated first.
Category
Operator
Associativity
Unary
! ++ -Right to left
Multiplicative
*/%
Left to right
Additive
+Left to right
Relational
< <= > >=
Left to right
Equality
== !=
Left to right
Logical AND
&&
Left to right
Logical OR
||
Left to right
Conditional
?:
Right to left
Assignment
= += -= *= /= %=
Right to left
PHP - Decision Making
PHP supports following three decision making statements:
 if...else statement - use this statement if we want to execute a set of code when a
condition is true and another if the condition is not true
 elseif statement - is used with the if...else statement to execute a set of code ifone of
several condition are true
 switch statement - is used if we want to select one of many blocks of code to be
executed, use the Switch statement. The switch statement is used to avoid long blocks
of if..elseif..else code.
The If...Else Statement
If we want to execute some code if a condition is true and another code if a condition is false,
use the if....else statement.
Syntax
if (condition)
code to be executed if condition is true;
else
code to be executed if condition is false;

Example
The following example will output "Have a nice weekend!" if the current day is Friday,
otherwise it will output "Have a nice day!":
<html>
<body>
11
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<?php
$d=date("D");
if ($d=="Fri")
echo "Have a nice weekend!";
else
echo "Have a nice day!";
?>
</body>
</html>
If more than one line should be executed if a condition is true/false, the lines should be
enclosed within curly braces:
<html>
<body>
<?php
$d=date("D");
if ($d=="Fri")
{
echo "Hello!<br />";
echo "Have a nice weekend!";
echo "See we on Monday!";
}
?>
</body>
</html>
The ElseIf Statement
If we want to execute some code if one of several conditions are true use the elseif statement
Syntax
if (condition)
code to be executed if condition is true;
elseif (condition)
code to be executed if condition is true;
else
code to be executed if condition is false;

Example
The following example will output "Have a nice weekend!" if the current day is Friday, and
"Have a nice Sunday!" if the current day is Sunday. Otherwise it will output "Have a nice day!":
<html>
<body>
<?php
$d=date("D");
if ($d=="Fri")
echo "Have a nice weekend!";
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elseif ($d=="Sun")
echo "Have a nice Sunday!";
else
echo "Have a nice day!";
?>
</body>
</html>
The Switch Statement
 If we want to select one of many blocks of code to be executed, use the Switch
statement.
 The switch statement is used to avoid long blocks of if..elseif..else code.
Syntax
switch (expression)
{
case label1:
code to be executed if expression = label1;
break;
case label2:
code to be executed if expression = label2;
break;
default:
code to be executed
if expression is different
from both label1 and label2;
}

Example
The switch statement works in an unusual way. First it evaluates given expression then seeks
a lable to match the resulting value. If a matching value is found then the code associated with
the matching label will be executed or if none of the lables match then statement will will
execute any specified default code.
<html>
<body>
<?php
$d=date("D");
switch ($d)
{
case "Mon":
echo "Today is Monday";
break;
case "Tue":
echo "Today is Tuesday";
break;
case "Wed":
13
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echo "Today is Wednesday";
break;
case "Thu":
echo "Today is Thursday";
break;
case "Fri":
echo "Today is Friday";
break;
case "Sat":
echo "Today is Saturday";
break;
case "Sun":
echo "Today is Sunday";
break;
default:
echo "Wonder which day is this ?";
}
?>
</body>
</html>
PHP - Loop Types






Loops in PHP are used to execute the same block of code a specified number of
times. PHP supports following four loop types.
for - loops through a block of code a specified number of times.
while - loops through a block of code if and as long as a specified condition is true.
do...while - loops through a block of code once, and then repeats the loop as long as a
special condition is true.
foreach - loops through a block of code for each element in an array.

The for loop statement
The for statement is used when we know how many times we want to execute a statement or
a block of statements.
Syntax
for (initialization; condition; increment)
{
code to be executed;
}


The initializer is used to set the start value for the counter of the number of loop
iterations. A variable may be declared here for this purpose and it is traditional to
name it $i.
Example
The following example makes five iterations and changes the assigned value of two variables
on each pass of the loop:
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<html>
<body>
<?php
$a = 0;
$b = 0;
for( $i=0; $i<5; $i++ )
{
$a += 10;
$b += 5;
}
echo ("At the end of the loop a=$a and b=$b" );
?>
</body>
</html>
This will produce following result:
At the end of the loop a=50 and b=25
The while loop statement
 The while statement will execute a block of code if and as long as a test expression is
true.
 If the test expression is true then the code block will be executed. After the code has
executed the test expression will again be evaluated and the loop will continue until
the test expression is found to be false.
Syntax
while (condition)
{
code to be executed;
}

Example
This example decrements a variable value on each iteration of the loop and the counter
increments until it reaches 10 when the evaluation is false and the loop ends.
<html>
<body>
<?php
$i = 0;
$num = 50;
while( $i < 10)
{
$num--;
$i++;
}
echo ("Loop stopped at i = $i and num = $num" );
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?>
</body>
</html>
This will produce following result:
Loop stopped at i = 10 and num = 40

The do...while loop statement
 The do...while statement will execute a block of code at least once - it then will repeat
the loop as long as a condition is true.
Syntax
do
{
code to be executed;
}while (condition);

Example
The following example will increment the value of i at least once, and it will continue
incrementing the variable i as long as it has a value of less than 10:
<html>
<body>
<?php
$i = 0;
$num = 0;
do{
$i++;
}while( $i < 10 );
echo ("Loop stopped at i = $i" );
?>
</body>
</html>
This will produce following result:
Loop stopped at i = 10
The foreach loop statement
 The foreach statement is used to loop through arrays. For each pass the value of the
current array element is assigned to $value and the array pointer is moved by one and
in the next pass next element will be processed.
Syntax
foreach (array as value)
{
code to be executed;
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}

Example
Try out following example to list out the values of an array.
<html>
<body>
<?php
$array = array( 1, 2, 3, 4, 5);
foreach( $array as $value )
{
echo "Value is $value <br />";
}
?>
</body>
</html>
This will produce following result:
Value is 1
Value is 2
Value is 3
Value is 4
Value is 5
The break statement
 The PHP break keyword is used to terminate the execution of a loop prematurely.
 The break statement is situated inside the statement block. If gives we full control
and whenever we want to exit from the loop we can come out. After coming out of a
loop immediate statement to the loop will be executed.
Example
In the following example condition test becomes true when the counter value reaches 3 and
loop terminates.
<html>
<body>
<?php
$i = 0;
while( $i < 10)
{
$i++;
if( $i == 3 )break;
}
echo ("Loop stopped at i = $i" );
?>
</body>
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</html>
This will produce following result:
Loop stopped at i = 3

The continue statement
 The PHP continue keyword is used to halt the current iteration of a loop but it does
not terminate the loop.
 Just like the break statement the continue statement is situated inside the statement
block containing the code that the loop executes, preceded by a conditional test. For
the pass encountering continue statement, rest of the loop code is skipped and next
pass starts.
Example
In the following example loop prints the value of array but for which condition becomes true
it just skip the code and next value is printed.
<html>
<body>
<?php
$array = array( 1, 2, 3, 4, 5);
foreach( $array as $value )
{
if( $value == 3 )continue;
echo "Value is $value <br />";
}
?>
</body>
</html>
This will produce following result
Value is 1
Value is 2
Value is 4
Value is 5
PHP - Arrays






An array is a data structure that stores one or more similar type of values in a single
value. For example if we want to store 100 numbers then instead of defining 100
variables its easy to define an array of 100 length.
There are three different kind of arrays and each array value is accessed using an ID c
which is called array index.
Numeric array - An array with a numeric index. Values are stored and accessed in
linear fashion
Associative array - An array with strings as index. This stores element values in
association with key values rather than in a strict linear index order.
Multidimensional array - An array containing one or more arrays and values are
accessed using multiple indices
18
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Numeric Array
These arrays can store numbers, strings and any object but their index will be
prepresented by numbers. By default array index starts from zero.
 Following is the example showing how to create and access numeric arrays.
 Here we have used array() function to create array. This function is explained in
function reference.
<html>
<body>
<?php
/* First method to create array. */
$numbers = array( 1, 2, 3, 4, 5);
foreach( $numbers as $value )
{
echo "Value is $value <br />";
}
/* Second method to create array. */
$numbers[0] = "one";
$numbers[1] = "two";
$numbers[2] = "three";
$numbers[3] = "four";
$numbers[4] = "five";
foreach( $numbers as $value )
{
echo "Value is $value <br />";
}
?>
</body>
</html>
This will produce following result:
Value is 1
Value is 2
Value is 3
Value is 4
Value is 5
Value is one
Value is two
Value is three
Value is four
Value is five
Associative Arrays
 The associative arrays are very similar to numeric arrays in term of functionality but
they are different in terms of their index. Associative array will have their index as
string so that we can establish a strong association between key and values.
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To store the salaries of employees in an array, a numerically indexed array would not
be the best choice. Instead, we could use the employees names as the keys in our
associative array, and the value would be their respective salary.
<html>
<body>
<?php
/* First method to associate create array. */
$salaries = array(
"mohammad" => 2000,
"qadir" => 1000,
"zara" => 500
);
echo "Salary of mohammad is ". $salaries['mohammad'] . "<br />";
echo "Salary of qadir is ". $salaries['qadir']. "<br />";
echo "Salary of zara is ". $salaries['zara']. "<br />";
/* Second method to create array. */
$salaries['mohammad'] = "high";
$salaries['qadir'] = "medium";
$salaries['zara'] = "low";
echo "Salary of mohammad is ". $salaries['mohammad'] . "<br />";
echo "Salary of qadir is ". $salaries['qadir']. "<br />";
echo "Salary of zara is ". $salaries['zara']. "<br />";
?>
</body>
</html>
This will produce following result:
Salary of mohammad is 2000
Salary of qadir is 1000
Salary of zara is 500
Salary of mohammad is high
Salary of qadir is medium
Salary of zara is low
Multidimensional Arrays
 A multi-dimensional array each element in the main array can also be an array. And
each element in the sub-array can be an array, and so on. Values in the multidimensional array are accessed using multiple index.


In this example we create a two dimensional array to store marks of three students in
three subjects:
<html>
<body>
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<?php
$marks = array(
"mohammad" => array
(
"physics" => 35,
"maths" => 30,
"chemistry" => 39
),
"qadir" => array
(
"physics" => 30,
"maths" => 32,
"chemistry" => 29
),
"zara" => array
(
"physics" => 31,
"maths" => 22,
"chemistry" => 39
)
);
/* Accessing multi-dimensional array values */
echo "Marks for mohammad in physics : " ;
echo $marks['mohammad']['physics'] . "<br />";
echo "Marks for qadir in maths : ";
echo $marks['qadir']['maths'] . "<br />";
echo "Marks for zara in chemistry : " ;
echo $marks['zara']['chemistry'] . "<br />";
?>
</body>
</html>
This will produce following result:
Marks for mohammad in physics : 35
Marks for qadir in maths : 32
Marks for zara in chemistry : 39
PHP - Strings


Singly quoted strings are treated almost literally, whereas doubly quoted strings
replace variables with their values as well as specially interpreting certain character
sequences.

<?php
$variable = "name";
$literally = 'My $variable will not print!\\n';
print($literally);
21

UNIT IV PHP and XML 8

print "<br />";
$literally = "My $variable will print!\\n";
print($literally);
?>
This will produce following result:
My $variable will not print!\n
My name will print
 There are no artificial limits on string length - within the bounds of available
memory, we ought to be able to make arbitrarily long strings.
 Strings that are delimited by double quotes (as in "this") are preprocessed in both the
following two ways by PHP:
 Certain character sequences beginning with backslash (\) are replaced with special
characters
 Variable names (starting with $) are replaced with string representations of their
values.
 The escape-sequence replacements are:
\n is replaced by the newline character
\r is replaced by the carriage-return character
\t is replaced by the tab character
\$ is replaced by the dollar sign itself ($)
\" is replaced by a single double-quote (")
\\ is replaced by a single backslash (\)
String Concatenation Operator
 To concatenate two string variables together, use the dot (.) operator:
<?php
$string1="Hello World";
$string2="1234";
echo $string1 . " " . $string2;
?>
This will produce following result:
Hello World 1234
 If we look at the code above we see that we used the concatenation operator two
times. This is because we had to insert a third string.
 Between the two string variables we added a string with a single character, an empty
space, to separate the two variables.
Using the strlen() function
 The strlen() function is used to find the length of a string.
 Let's find the length of our string "Hello world!":
<?php
echo strlen("Hello world!");
?>
This will produce following result:
12
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The length of a string is often used in loops or other functions, when it is important to
know when the string ends. (i.e. in a loop, we would want to stop the loop after the
last character in the string)
Using the strpos() function
 The strpos() function is used to search for a string or character within a string.
 If a match is found in the string, this function will return the position of the first
match. If no match is found, it will return FALSE.
 Let's see if we can find the string "world" in our string:
<?php
echo strpos("Hello world!","world");
?>
This will produce following result:
6
 As we see the position of the string "world" in our string is position 6. The reason that
it is 6, and not 7, is that the first position in the string is 0, and not 1.
PHP - Functions


PHP functions are similar to other programming languages. A function is a piece of
code which takes one more input in the form of parameter and does some processing
and returns a value.
 We have seen many functions like fopen() and fread() etc. They are built-in functions
but PHP gives we option to create wer own functions as well.
 There are two parts which should be clear to we:
o Creating a PHP Function
o Calling a PHP Function
 Creating PHP Function
o Its very easy to create wer own PHP function. Suppose we want to create a
PHP function which will simply write a simple message on wer browser when
we will call it. Following example creates a function called writeMessage()
and then calls it just after creating it.
o Note that while creating a function its name should start with
keyword function and all the PHP code should be put inside { and } braces as
shown in the following example below:
<html>
<head>
<title>Writing PHP Function</title>
</head>
<body>
<?php
/* Defining a PHP Function */
function writeMessage()
{
echo "We are really a nice person, Have a nice time!";
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}
/* Calling a PHP Function */
writeMessage();
?>
</body>
</html>
This will display following result:
We are really a nice person, Have a nice time!

PHP Functions with Parameters
 PHP gives we option to pass wer parameters inside a function. We can pass as many
as parameters wer like. These parameters work like variables inside function.
Following example takes two integer parameters and add them together and then print
them.
<html>
<head>
<title>Writing PHP Function with Parameters</title>
</head>
<body>
<?php
function addFunction($num1, $num2)
{
$sum = $num1 + $num2;
echo "Sum of the two numbers is : $sum";
}
addFunction(10, 20);
?>
</body>
</html>
This will display following result:
Sum of the two numbers is : 30
Passing Arguments by Reference
 It is possible to pass arguments to functions by reference. This means that a reference
to the variable is manipulated by the function rather than a copy of the variable's
value.
 Any changes made to an argument in these cases will change the value of the original
variable. We can pass an argument by reference by adding an ampersand to the
variable name in either the function call or the function definition.
 Following example depicts both the cases.
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<html>
<head>
<title>Passing Argument by Reference</title>
</head>
<body>
<?php
function addFive($num)
{
$num += 5;
}
function addSix(&$num)
{
$num += 6;
}
$orignum = 10;
addFive( $orignum );
echo "Original Value is $orignum<br />";
addSix( $orignum );
echo "Original Value is $orignum<br />";
?>
</body>
</html>
This will display following result:
Original Value is 10
Original Value is 16
PHP Functions retruning value
 A function can return a value using the return statement in conjunction with a value
or object. return stops the execution of the function and sends the value back to the
calling code.
 We can return more than one value from a function using return array(1,2,3,4).
 Following example takes two integer parameters and add them together and then
returns their sum to the calling program. Note that return keyword is used to return a
value from a function.
<html>
<head>
<title>Writing PHP Function which returns value</title>
</head>
<body>
<?php
function addFunction($num1, $num2)
{
$sum = $num1 + $num2;
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return $sum;
}
$return_value = addFunction(10, 20);
echo "Returned value from the function : $return_value";
?>
</body>
</html>
This will display following result:
Returned value from the function : 30
Setting Default Values for Function Parameters
We can set a parameter to have a default value if the function's caller doesn't pass it.
Following function prints NULL in case use does not pass any value to this function.
<html>
<head>
<title>Writing PHP Function which returns value</title>
</head>
<body>
<?php
function printMe($param = NULL)
{
print $param;
}
printMe("This is test");
printMe();
?>
</body>
</html>
This will produce following result:
This is test
Dynamic Function Calls:
It is possible to assign function names as strings to variables and then treat these variables
exactly as we would the function name itself. Following example depicts this behaviour.
<html>
<head>
<title>Dynamic Function Calls</title>
</head>
<body>
<?php
function sayHello()
{
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echo "Hello<br />";
}
$function_holder = "sayHello";
$function_holder();
?>
</body>
</html>
This will display following result:
Hello
PHP - Cookies












Cookies are text files stored on the client computer and they are kept of use tracking
purpose. PHP transparently supports HTTP cookies.
There are three steps involved in identifying returning users:
Server script sends a set of cookies to the browser. For example name, age, or
identification number etc.
Browser stores this information on local machine for future use.
When next time browser sends any request to web server then it sends those cookies
information to the server and server uses that information to identify the user.
This chapter will teach we how to set cookies, how to access them and how to delete
them.
The Anatomy of a Cookie
Cookies are usually set in an HTTP header (although JavaScript can also set a cookie
directly on a browser). A PHP script that sets a cookie might send headers that look
something like this:
HTTP/1.1 200 OK
Date: Fri, 04 Feb 2000 21:03:38 GMT
Server: Apache/1.3.9 (UNIX) PHP/4.0b3
Set-Cookie: name=xyz; expires=Friday, 04-Feb-07 22:03:38 GMT;
path=/; domain=tutorialspoint.com
Connection: close
Content-Type: text/html
As we can see, the Set-Cookie header contains a name value pair, a GMT date, a path
and a domain. The name and value will be URL encoded. The expires field is an
instruction to the browser to "forget" the cookie after the given time and date.
If the browser is configured to store cookies, it will then keep this information until
the expiry date. If the user points the browser at any page that matches the path and
domain of the cookie, it will resend the cookie to the server.The browser's headers
might look something like this:
GET / HTTP/1.0
Connection: Keep-Alive
User-Agent: Mozilla/4.6 (X11; I; Linux 2.2.6-15apmac ppc)
Host: zink.demon.co.uk:1126
Accept: image/gif, */*
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Accept-Encoding: gzip
Accept-Language: en
Accept-Charset: iso-8859-1,*,utf-8
Cookie: name=xyz
 A PHP script will then have access to the cookie in the environmental variables
$_COOKIE or $HTTP_COOKIE_VARS[] which holds all cookie names and values.
Above cookie can be accessed using $HTTP_COOKIE_VARS["name"].
Setting Cookies with PHP
 PHP provided setcookie() function to set a cookie. This function requires upto six
arguments and should be called before <html> tag. For each cookie this function has
to be called separately.
setcookie(name, value, expire, path, domain, security);









Here is the detail of all the arguments:
Name - This sets the name of the cookie and is stored in an environment variable
called HTTP_COOKIE_VARS. This variable is used while accessing cookies.
Value -This sets the value of the named variable and is the content that we actually
want to store.
Expiry - This specify a future time in seconds since 00:00:00 GMT on 1st Jan 1970.
After this time cookie will become inaccessible. If this parameter is not set then
cookie will automatically expire when the Web Browser is closed.
Path -This specifies the directories for which the cookie is valid. A single forward
slash character permits the cookie to be valid for all directories.
Domain - This can be used to specify the domain name in very large domains and
must contain at least two periods to be valid. All cookies are only valid for the host
and domain which created them.
Security - This can be set to 1 to specify that the cookie should only be sent by secure
transmission using HTTPS otherwise set to 0 which mean cookie can be sent by
regular HTTP.
Following example will create two cookies name and age these cookies will be
expired after one hour.

<?php
setcookie("name", "John Watkin", time()+3600, "/","", 0);
setcookie("age", "36", time()+3600, "/", "", 0);
?>
<html>
<head>
<title>Setting Cookies with PHP</title>
</head>
<body>
<?php echo "Set Cookies"?>
</body>
</html>
Accessing Cookies with PHP
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PHP provides many ways to access cookies.Simplest way is to use either $_COOKIE
or $HTTP_COOKIE_VARS variables. Following example will access all the cookies
set in above example.
<html>
<head>
<title>Accessing Cookies with PHP</title>
</head>
<body>
<?php
echo $_COOKIE["name"]. "<br />";
/* is equivalent to */
echo $HTTP_COOKIE_VARS["name"]. "<br />";
echo $_COOKIE["age"] . "<br />";
/* is equivalent to */
echo $HTTP_COOKIE_VARS["name"] . "<br />";
?>
</body>
</html>
We can use isset() function to check if a cookie is set or not.
<html>
<head>
<title>Accessing Cookies with PHP</title>
</head>
<body>
<?php
if( isset($_COOKIE["name"]))
echo "Welcome " . $_COOKIE["name"] . "<br />";
else
echo "Sorry... Not recognized" . "<br />";
?>
</body>
</html>
Deleting Cookie with PHP
Officially, to delete a cookie we should call setcookie() with the name argument only but this
does not always work well, however, and should not be relied on.
It is safest to set the cookie with a date that has already expired:
<?php
setcookie( "name", "", time()- 60, "/","", 0);
setcookie( "age", "", time()- 60, "/","", 0);
?>
<html>
<head>
<title>Deleting Cookies with PHP</title>
</head>
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<body>
<?php echo "Deleted Cookies" ?>
</body>
</html>

PHP - Regular Expressions


Regular expressions are nothing more than a sequence or pattern of characters itself.
They provide the foundation for pattern-matching functionality.
 Using regular expression we can search a particular string inside a another string, we
can replace one string by another string and we can split a string into many chunks.
 PHP offers functions specific to two sets of regular expression functions, each
corresponding to a certain type of regular expression. We can use any of them based
on comfort.
o POSIX Regular Expressions
o PERL Style Regular Expressions
o POSIX Regular Expressions
 The structure of a POSIX regular expression is not dissimilar to that of a typical
arithmetic expression: various elements (operators) are combined to form more
complex expressions.
 The simplest regular expression is one that matches a single character, such as g,
inside strings such as g, haggle, or bag.
 Lets give explaination for few concepts being used in POSIX regular expression.
After that we will introduce we wih regular expression related functions.
 Brackets
 Brackets ([]) have a special meaning when used in the context of regular expressions.
They are used to find a range of characters.
Expression
Description
[0-9]
It matches any decimal digit from 0 through 9.
[a-z]
It matches any character from lowercase a through lowercase z.
[A-Z]
It matches any character from uppercase A through uppercase Z.
[a-Z]
It matches any character from lowercase a through uppercase Z.
 The ranges shown above are general; we could also use the range [0-3] to match any
decimal digit ranging from 0 through 3, or the range [b-v] to match any lowercase
character ranging from b through v.
 Quantifiers
The frequency or position of bracketed character sequences and single characters can be
denoted by a special character. Each pecial character having a specific connotation. The +, *, ?,
{int. range}, and $ flags all follow a character sequence.
Expression
Description
p+
It matches any string containing at least one p.
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p*
p?

It matches any string containing zero or more p's.
It matches any string containing zero or more p's. This is just an alternative way to us
p*.

p{N}
It matches any string containing a sequence of N p's
p{2,3}
It matches any string containing a sequence of two or three p's.
p{2, }
It matches any string containing a sequence of at least two p's.
p$
It matches any string with p at the end of it.
^p
It matches any string with p at the beginning of it.
Examples
Following examples will clear wer concepts about matching chracters.
Expression
Description
[^a-zA-Z]
It matches any string not containing any of the characters ranging from
a through z and A through Z.
p.p
It matches any string containing p, followed by any character, in turn
followed by another p.
^.{2}$
It matches any string containing exactly two characters.
<b>(.*)</b>
It matches any string enclosed within <b> and </b>.
p(hp)*
It matches any string containing a p followed by zero or more instances
of the sequence hp.
Predefined Character Ranges
For programming convenience several predefined character ranges, also known as character
classes, are available. Character classes specify an entire range of characters, for example, the
alphabet or an integer set:
Expression
Description
[[:alpha:]]
It matches any string containing alphabetic characters aA through zZ.
[[:digit:]]
It matches any string containing numerical digits 0 through 9.
[[:alnum:]]
It matches any string containing alphanumeric characters aA through zZ
and 0 through 9.
[[:space:]]
It matches any string containing a space.
PHP's Regexp POSIX Functions
PHP currently offers seven functions for searching strings using POSIX-style regular
expressions:
Function
Description
ereg()
The ereg() function searches a string specified by string for a string
specified by pattern, returning true if the pattern is found, and false
otherwise.
ereg_replace()
The ereg_replace() function searches for string specified by pattern
and replaces pattern with replacement if found.
eregi()
The eregi() function searches throughout a string specified by
pattern for a string specified by string. The search is not case sensitive.
eregi_replace()
The eregi_replace() function operates exactly like ereg_replace(),
except that the search for pattern in string is not case sensitive.
split()
The split() function will divide a string into various elements, the
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spliti()
sql_regcase()

boundaries of each element based on the occurrence of pattern in
string.
The spliti() function operates exactly in the same manner as its
sibling split(), except that it is not case sensitive.
The sql_regcase() function can be thought of as a utility function,
converting each character in the input parameter string into a bracketed
expression containing two characters.

PHP's Regexp PERL Compatible Functions
PHP offers following functions for searching strings using Perl-compatible regular
expressions:
Function
Description
preg_match()
The preg_match() function searches string for pattern, returning
true if pattern exists, and false otherwise.
preg_match_all()
The preg_match_all() function matches all occurrences of pattern
in string.
preg_replace()
The preg_replace() function operates just like ereg_replace(),
except that regular expressions can be used in the pattern and
replacement input parameters.
preg_split()
The preg_split() function operates exactly like split(), except that
regular expressions are accepted as input parameters for pattern.
preg_grep()
The preg_grep() function searches all elements of input_array,
returning all elements matching the regexp pattern.
preg_ quote()
Quote regular expression characters
PHP built in functions
PHP is very rich in terms of Buil-in functions. Here is the list of various important function
categories. There are various other function categories which are not covered here.
 PHP Array Functions
 PHP Calender Functions
 PHP Class/Object Functions
 PHP Character Functions
 PHP Date & Time Functions
 PHP Directory Functions
 PHP Error Handling Functions
 PHP File System Functions
 PHP MySQL Functions
 PHP Network Functions
 PHP ODBC Functions
 PHP String Functions
 PHP SimpleXML Functions
 PHP XML Parsing Functions
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PHP Array Functions
Function
array()
array_change_key_case()
array_chunk()
array_combine()
array_count_values()
array_diff()
array_diff_assoc()
array_diff_key()
array_diff_uassoc()
array_diff_ukey()
array_fill()
array_fill_keys()
array_filter()
array_flip()
array_intersect()
array_intersect_assoc()
array_intersect_key()
array_intersect_uassoc()
array_intersect_ukey()
array_key_exists()
array_keys()
array_map()
array_merge()
array_merge_recursive()
array_multisort()
array_pad()
array_pop()
array_product()
array_push()
array_rand()
array_reduce()
array_reverse()
array_search()
array_shift()

Description
Create an array
Returns an array with all keys in lowercase or uppercase
Splits an array into chunks of arrays
Creates an array by using one array for keys and another for its
values
Returns an array with the number of occurrences for each
value
Compares array values, and returns the differences
Compares array keys and values, and returns the differences
Compares array keys, and returns the differences
Compares array keys and values, with an additional user-made
function check, and returns the differences
Compares array keys, with an additional user-made function
check, and returns the differences
Fills an array with values
Fill an array with values, specifying keys
Filters elements of an array using a user-made function
Exchanges all keys with their associated values in an array
Compares array values, and returns the matches
Compares array keys and values, and returns the matches
Compares array keys, and returns the matches
Compares array keys and values, with an additional user-made
function check, and returns the matches
Compares array keys, with an additional user-made function
check, and returns the matches
Checks if the specified key exists in the array
Returns all the keys of an array
Sends each value of an array to a user-made function, which
returns new values
Merges one or more arrays into one array
Merges one or more arrays into one array
Sorts multiple or multi-dimensional arrays
Inserts a specified number of items, with a specified value, to
an array
Deletes the last element of an array
Calculates the product of the values in an array
Inserts one or more elements to the end of an array
Returns one or more random keys from an array
Returns an array as a string, using a user-defined function
Returns an array in the reverse order
Searches an array for a given value and returns the key
Removes the first element from an array, and returns the value
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array_slice()
array_splice()
array_sum()
array_udiff()
array_udiff_assoc()
array_udiff_uassoc()
array_uintersect()
array_uintersect_assoc()
array_uintersect_uassoc(
)
array_unique()
array_unshift()
array_values()
array_walk()
array_walk_recursive()
arsort()
asort()
compact()
count()
current()
each()
end()
extract()
in_array()
key()
krsort()
ksort()
list()
natcasesort()
natsort()
next()
pos()
prev()
range()
reset()
rsort()
shuffle()

of the removed element
Returns selected parts of an array
Removes and replaces specified elements of an array
Returns the sum of the values in an array
Compares array values in a user-made function and returns an
array
Compares array keys, and compares array values in a usermade function, and returns an array
Compares array keys and array values in user-made functions,
and returns an array
Compares array values in a user-made function and returns an
array
Compares array keys, and compares array values in a usermade function, and returns an array
Compares array keys and array values in user-made functions,
and returns an array
Removes duplicate values from an array
Adds one or more elements to the beginning of an array
Returns all the values of an array
Applies a user function to every member of an array
Applies a user function recursively to every member of an
array
Sorts an array in reverse order and maintain index association
Sorts an array and maintain index association
Create array containing variables and their values
Counts elements in an array, or properties in an object
Returns the current element in an array
Returns the current key and value pair from an array
Sets the internal pointer of an array to its last element
Imports variables into the current symbol table from an array
Checks if a specified value exists in an array
Fetches a key from an array
Sorts an array by key in reverse order
Sorts an array by key
Assigns variables as if they were an array
Sorts an array using a case insensitive "natural order"
algorithm
Sorts an array using a "natural order" algorithm
Advance the internal array pointer of an array
Alias of current()
Rewinds the internal array pointer
Creates an array containing a range of elements
Sets the internal pointer of an array to its first element
Sorts an array in reverse order
Shuffles an array
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Alias of count()
Sorts an array
Sorts an array with a user-defined function and maintain index
association
Sorts an array by keys using a user-defined function
Sorts an array by values using a user-defined function

sizeof()
sort()
uasort()
uksort()
usort()

Calendar functions
Function
cal_days_in_month()
cal_from_jd()
cal_info()
cal_to_jd()
easter_date()
easter_days()
FrenchToJD()
GregorianToJD()
JDDayOfWeek()
JDMonthName()
JDToFrench()
JDToGregorian()
jdtojewish()
JDToJulian()
jdtounix()
JewishToJD()
JulianToJD()
unixtojd()

Description
Returns the number of days in a month for a specified year
and calendar
Converts a Julian day count into a date of a specified
calendar
Returns information about a given calendar
Converts a date to Julian day count
Returns the Unix timestamp for midnight on Easter of a
specified year
Returns the number of days after March 21, on which Easter
falls for a specified year
Converts a French Republican date to a Julian day count
Converts a Gregorian date to a Julian day count
Returns the day of a week
Returns a month name
Converts a Julian day count to a French Republican date
Converts a Julian day count to a Gregorian date
Converts a Julian day count to a Jewish date
Converts a Julian day count to a Julian date
Converts a Julian day count to a Unix timestamp
Converts a Jewish date to a Julian day count
Converts a Julian date to a Julian day count
Converts a Unix timestamp to a Julian day count

Class and object function
Function
call_user_method_array()
call_user_method()
class_exists()
get_class_methods()
get_class_vars()

Description
Call a user method given with an array of
parameters [deprecated]
Call a user method on an specific object
[deprecated]
Checks if the class has been defined
Gets the class methods' names
Get the default properties of the class
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get_class()
get_declared_classes()
get_declared_interfaces()
get_object_vars()
get_parent_class()
interface_exists()
is_a()
is_subclass_of ()
method_exists()
property_exists()

Returns the name of the class of an object
Returns an array with the name of the defined
classes
Returns an array of all declared interfaces
Gets the properties of the given object
Retrieves the parent class name for object or class
Checks if the interface has been defined
Checks if the object is of this class or has this class
as one of its parents
Checks if the object has this class as one of its
parents
Checks if the class method exists
Checks if the object or class has a property

PHP - Character Functions
Function
ctype_alnum()
ctype_alpha()
ctype_cntrl()
ctype_digit()
ctype_graph()
ctype_lower()
ctype_print()
ctype_punct()
ctype_space()
ctype_upper()
ctype_xdigit()

Description
Check for alphanumeric character(s)
Check for alphabetic character(s)
Check for control character(s)
Check for numeric character(s)
Check for any printable character(s) except space
Check for lowercase character(s)
Check for printable character(s)
Check for any printable character which is not
whitespace or an alphanumeric character
Check for whitespace character(s)
Check for uppercase character(s)
Check for character(s) representing a hexadecimal
digit

PHP - Date & Time Functions
Function
checkdate()
date_create()
date_date_set()
date_default_timezone_get()
date_default_timezone_set()
date_format()
date_isodate_set()
date_modify()
date_offset_get()
date_parse()

Description
Validates a Gregorian date
Returns new DateTime object
Sets the date
Returns the default time zone
Sets the default time zone
Returns date formatted according to given
format
Sets the ISO date
Alters the timestamp
Returns the daylight saving time offset
Returns associative array with detailed info
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date_sun_info()
date_sunrise()
date_sunset()
date_time_set()
date_timezone_get()
date_timezone_set()
date()
getdate()
gettimeofday()
gmdate()
gmmktime()
gmstrftime()
idate()
localtime()
microtime()
mktime()
strftime()
strptime()
strtotime()
time()
timezone_abbreviations_list()
timezone_identifiers_list()
timezone_name_from_abbr()
timezone_name_get()
timezone_offset_get()
timezone_open()
timezone_transitions_get()

about given date
Returns an array with information about
sunset/sunrise and twilight begin/end.
Returns the time of sunrise for a given day /
location
Returns the time of sunset for a given day /
location
Sets the time
Return time zone relative to given DateTime
Sets the time zone for the DateTime object
Formats a local time/date
Returns an array that contains date and time
information for a Unix timestamp
Returns an array that contains current time
information
Formats a GMT/UTC date/time
Returns the Unix timestamp for a GMT date
Formats a GMT/UTC time/date according to
locale settings
Formats a local time/date as integer
Returns an array that contains the time
components of a Unix timestamp
Returns the microseconds for the current time
Returns the Unix timestamp for a date
Formats a local time/date according to locale
settings
Parses a time/date generated with strftime()
Parses an English textual date or time into a
Unix timestamp
Returns the current time as a Unix timestamp
Returns associative array containing dst, offset
and the timezone name
Returns numerically index array with all
timezone identifiers
Returns the timezone name from abbrevation
Returns the name of the timezone
Returns the timezone offset from GMT
Returns new DateTimeZone object
Returns all transitions for the timezone

Directory functions
Function
chdir()
chroot()

Description
Changes current directory
Change the root directory
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Opens a directory handle and returns an object.
Closes a directory
Gets the current working directory.
Open directory handle
Read entry from directory handle
Rewind directory handle
List files and directories inside the specified path

dir()
closedir()
getcwd()
opendir()
readdir()
rewinddir()
scandir()

PHP Database connection

Opening Database Connection
PHP provides mysql_connect function to open a database connection. This function takes
five parameters and returns a MySQL link identifier on success, or FALSE on failure.
Syntax
connection mysql_connect(server,user,passwd,new_link,client_flag);

Parameter
server
user
passwd
new_link

client_flags

Description
Optional - The host name running database server. If not specified then
default value is localhost:3306.
Optional - The username accessing the database. If not specified then
default is the name of the user that owns the server process.
Optional - The password of the user accessing the database. If not
specified then default is an empty password.
Optional - If a second call is made to mysql_connect() with the same
arguments, no new connection will be established; instead, the identifier of
the already opened connection will be returned.
Optional - A combination of the following constants:
MYSQL_CLIENT_SSL - Use SSL encryption
MYSQL_CLIENT_COMPRESS - Use compression protocol
MYSQL_CLIENT_IGNORE_SPACE - Allow space after function
names
MYSQL_CLIENT_INTERACTIVE - Allow interactive timeout
seconds of inactivity before closing the connection

.

Closing Database Connection
Its simplest function mysql_close PHP provides to close a database connection. This function
takes connection resource returned by mysql_connect function. It returns TRUE on success or
FALSE on failure.
Syntax
bool mysql_close ( resource $link_identifier );
If a resource is not specified then last opend database is closed.
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Try out following example to open and close a database connection:
<?php
$dbhost = 'localhost:3036';
$dbuser = 'guest';
$dbpass = 'guest123';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
echo 'Connected successfully';
mysql_close($conn);
?>

Create MySQL Database Using PHP
Creating a Database
To create and delete a database we should have admin priviledge. Its very easy to create a
new MySQL database. PHP uses mysql_query function to create a MySQL database. This
function takes two parameters and returns TRUE on success or FALSE on failure.
Syntax
bool mysql_query( sql, connection );

Parameter
sql
connection

Description
Required - SQL query to create a database
Optional - if not specified then last opend connection by mysql_connect
will be used.

Try out following example to create a database:
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
echo 'Connected successfully';
$sql = 'CREATE Database test_db';
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not create database: ' . mysql_error());
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}
echo "Database test_db created successfully\n";
mysql_close($conn);
?>

Selecting a Database
Once we estblish a connection with a database server then it is required to select a particular
database where wer all the tables are associated.
This is required because there may be multiple databases residing on a single server and we
can do work with a single database at a time.
PHP provides function mysql_select_db to select a database.It returns TRUE on success or
FALSE on failure.
Syntax
bool mysql_select_db( db_name, connection );

Parameter
db_name
connection

Description
Required - Database name to be selected
Optional - if not specified then last opend connection by mysql_connect
will be used.

Here is the example showing we how to select a database.
<?php
$dbhost = 'localhost:3036';
$dbuser = 'guest';
$dbpass = 'guest123';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
echo 'Connected successfully';
mysql_select_db( 'test_db' );
mysql_close($conn);
?>

Creating Database Tables
To create tables in the new database we need to do the same thing as creating the database.
First create the SQL query to create the tables then execute the query using mysql_query()
function.
Try out following example to create a table:
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
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if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
echo 'Connected successfully';
$sql = 'CREATE TABLE employee( '.
'emp_id INT NOT NULL AUTO_INCREMENT, '.
'emp_name VARCHAR(20) NOT NULL, '.
'emp_address VARCHAR(20) NOT NULL, '.
'emp_salary INT NOT NULL, '.
'join_date timestamp(14) NOT NULL, '.
'primary key ( emp_id ))';
mysql_select_db('test_db');
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not create table: ' . mysql_error());
}
echo "Table employee created successfully\n";
mysql_close($conn);
?>

Deleting a Database
If a database is no longer required then it can be deleted forever. We can use pass an SQL
command to mysql_query to delete a database.
Try out following example to drop a database.
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
$sql = 'DROP DATABASE test_db';
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not delete database db_test: ' . mysql_error());
}
echo "Database deleted successfully\n";
mysql_close($conn);
?>
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Deleting a Table
Its again a matter of issuing one SQL command through mysql_query function to delete any
database table. But be very careful while using this command because by doing so we can delete
some important information we have in wer table.
Try out following example to drop a table:
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
$sql = 'DROP TABLE employee';
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not delete table employee: ' . mysql_error());
}
echo "Table deleted successfully\n";
mysql_close($conn);
?>

Insert Data into MySQL Database
Data can be entered into MySQL tables by executing SQL INSERT statement through PHP
function mysql_query. Below a simle example to insert a record into employee table.
Try out following example to insert record into employee table.
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
$sql = 'INSERT INTO employee '.
'(emp_name,emp_address, emp_salary, join_date) '.
'VALUES ( "guest", "XYZ", 2000, NOW() )';
mysql_select_db('test_db');
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not enter data: ' . mysql_error());
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}
echo "Entered data successfully\n";
mysql_close($conn);
?>

Getting Data From MySQL Database
Data can be fetched from MySQL tables by executing SQL SELECT statement through PHP
function mysql_query. We have several options to fetch data from MySQL.
The most frequently used option is to use function mysql_fetch_array(). This function
returns row as an associative array, a numeric array, or both. This function returns FALSE if
there are no more rows.
Below is a simple example to fetch records from employee table.
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
$sql = 'SELECT emp_id, emp_name, emp_salary FROM employee';
mysql_select_db('test_db');
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not get data: ' . mysql_error());
}
while($row = mysql_fetch_array($retval, MYSQL_ASSOC))
{
echo "EMP ID :{$row['emp_id']} <br> ".
"EMP NAME : {$row['emp_name']} <br> ".
"EMP SALARY : {$row['emp_salary']} <br> ".
"--------------------------------<br>";
}
echo "Fetched data successfully\n";
mysql_close($conn);
?>

Using Paging through PHP
Its always possible that wer SQL SELECT statement query may result into thousand of
records. But its is not good idea to display all the results on one page. So we can divide this
result into many pages as per requirement.
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Paging means showing wer query result in multiple pages instead of just put them all in one
long page.
MySQL helps to generate paging by using LIMIT clause which will take two arguments.
First argument as OFFSET and second argument how many records should be returned from the
database.
Below is a simple example to fetch records using LIMIT clause to generate paging.
Try out following example to display 10 records per page.
<html>
<head>
<title>Paging Using PHP</title>
</head>
<body>
<?php
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$rec_limit = 10;
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
mysql_select_db('test_db');
/* Get total number of records */
$sql = "SELECT count(emp_id) FROM employee ";
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not get data: ' . mysql_error());
}
$row = mysql_fetch_array($retval, MYSQL_NUM );
$rec_count = $row[0];
if( isset($_GET{'page'} ) )
{
$page = $_GET{'page'} + 1;
$offset = $rec_limit * $page ;
}
else
{
$page = 0;
$offset = 0;
}
$left_rec = $rec_count - ($page * $rec_limit);
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$sql = "SELECT emp_id, emp_name, emp_salary ".
"FROM employee ".
"LIMIT $offset, $rec_limit";
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not get data: ' . mysql_error());
}
while($row = mysql_fetch_array($retval, MYSQL_ASSOC))
{
echo "EMP ID :{$row['emp_id']} <br> ".
"EMP NAME : {$row['emp_name']} <br> ".
"EMP SALARY : {$row['emp_salary']} <br> ".
"--------------------------------<br>";
}
if( $page > 0 )
{
$last = $page - 2;
echo "<a href=\"$_PHP_SELF?page=$last\">Last 10 Records</a> |";
echo "<a href=\"$_PHP_SELF?page=$page\">Next 10 Records</a>";
}
else if( $page == 0 )
{
echo "<a href=\"$_PHP_SELF?page=$page\">Next 10 Records</a>";
}
else if( $left_rec < $rec_limit )
{
$last = $page - 2;
echo "<a href=\"$_PHP_SELF?page=$last\">Last 10 Records</a>";
}
mysql_close($conn);
?>

Updating Data into MySQL Database
Data can be updated into MySQL tables by executing SQL UPDATE statement through PHP
function mysql_query.
Below is a simple example to update records into employee table. To update a record in any
table it is required to locate that record by using a conditional clause. Below example uses
primary key to match a record in employee table.
Try out following example to understand update operation. We need to provide an
employee ID to update an employee salary.
<html>
<head>
<title>Update a Record in MySQL Database</title>
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</head>
<body>
<?php
if(isset($_POST['update']))
{
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
$emp_id = $_POST['emp_id'];
$emp_salary = $_POST['emp_salary'];
$sql = "UPDATE employee ".
"SET emp_salary = $emp_salary ".
"WHERE emp_id = $emp_id" ;
mysql_select_db('test_db');
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not update data: ' . mysql_error());
}
echo "Updated data successfully\n";
mysql_close($conn);
}
else
{
?>
<form method="post" action="<?php $_PHP_SELF ?>">
<table width="400" border="0" cellspacing="1" cellpadding="2">
<tr>
<td width="100">Employee ID</td>
<td><input name="emp_id" type="text" id="emp_id"></td>
</tr>
<tr>
<td width="100">Employee Salary</td>
<td><input name="emp_salary" type="text" id="emp_salary"></td>
</tr>
<tr>
<td width="100"> </td>
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<td> </td>
</tr>
<tr>
<td width="100"> </td>
<td>
<input name="update" type="submit" id="update" value="Update">
</td>
</tr>
</table>
</form>
<?php
}
?>
</body>
</html>

Deleting Data from MySQL Database
Data can be deleted from MySQL tables by executing SQL DELETE statement through PHP
function mysql_query.
Below is a simple example to delete records into employee table. To delete a record in any
table it is required to locate that record by using a conditional clause. Below example uses
primary key to match a record in employee table.
Try out following example to understand delete operation. We need to provide an
employee ID to delete an employee record from employee table.
<html>
<head>
<title>Delete a Record from MySQL Database</title>
</head>
<body>
<?php
if(isset($_POST['delete']))
{
$dbhost = 'localhost:3036';
$dbuser = 'root';
$dbpass = 'rootpassword';
$conn = mysql_connect($dbhost, $dbuser, $dbpass);
if(! $conn )
{
die('Could not connect: ' . mysql_error());
}
$emp_id = $_POST['emp_id'];
$sql = "DELETE employee ".
"WHERE emp_id = $emp_id" ;
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mysql_select_db('test_db');
$retval = mysql_query( $sql, $conn );
if(! $retval )
{
die('Could not delete data: ' . mysql_error());
}
echo "Deleted data successfully\n";
mysql_close($conn);
}
else
{
?>
<form method="post" action="<?php $_PHP_SELF ?>">
<table width="400" border="0" cellspacing="1" cellpadding="2">
<tr>
<td width="100">Employee ID</td>
<td><input name="emp_id" type="text" id="emp_id"></td>
</tr>
<tr>
<td width="100"> </td>
<td> </td>
</tr>
<tr>
<td width="100"> </td>
<td>
<input name="delete" type="submit" id="delete" value="Delete">
</td>
</tr>
</table>
</form>
<?php
}
?>
</body>
</html>
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Introduction to XML
1. XML was designed to describe data and focus on what data is.
2. HTML was designed to display data and focus on how data looks.
What is XML?
1. XML stands for EXtensible Markup Language
2. XML is a markup language much like HTML
3. XML was designed to describe data
4. XML tags are not predefined. You must define your own tags
5. XML uses a Document Type Definition (DTD) or an XML Schema to describe the data
6. XML with a DTD or XML Schema is designed to be self-descriptive
The main difference between XML and HTML
1. XML was designed to carry data.
2. XML was designed to describe data and to focus on what data is.
3. HTML was designed to display data and to focus on how data looks.
4. HTML is about displaying information, while XML is about describing information.
5. XML was created to structure, store and to send 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>Don't forget me this weekend!</body>
</note>
The note has a header and a message body. It also has sender and receiver information. But
still, this XML document does not DO anything. It is just pure information wrapped in XML
tags. Someone must write a piece of software to send, receive or display it.
6. XML is free and extensible
Features of XML
1. XML tags are not predefined. You must "invent" your own tags.
2. XML is not a replacement for HTML.
3. XML is a cross-platform, software and hardware independent tool for transmitting
information.
4. XML is going to be everywhere.
How can XML be Used?
 XML was designed to store, carry, and exchange data.
 XML was not designed to display data.
 XML can Separate Data from HTML
 With XML, your data is stored outside your HTML.
 XML data can also be stored inside HTML pages as "Data Islands".
 With XML, data can be exchanged between incompatible systems.
 Converting the data to XML can greatly reduce this complexity and create
data that can be read by many different types of applications.
 With XML, financial information can be exchanged over the Internet.
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Expect to see a lot about XML and B2B (Business To Business) in the near
future.
With XML, plain text files can be used to share data.
With XML, plain text files can be used to store data.
XML can also be used to store data in files or in databases. Applications can
be written to store and retrieve information from the store, and generic
applications can be used to display the data.
With XML, your data is available to more users.
Since XML is independent of hardware, software and application, you can
make your data available to other than only standard HTML browsers.
XML is the mother of WAP and WML.
The Wireless Markup Language (WML), used to markup Internet applications
for handheld devices like mobile phones, is written in XML

XML Syntax
XML documents use a self-describing and simple syntax.
<?xml version="1.0" encoding="ISO-8859-1"?>
<note>
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>
 The first line in the document - the XML declaration - defines the XML version and the
character encoding used in the document. In this case the document conforms to the 1.0
specification of XML and uses the ISO-8859-1 (Latin-1/West European) character set.
 The next line describes the root element of the document (like it was 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>
Rules followed in an XML document
1. With XML, it is illegal to omit the closing tag.
2. .XML tags are case sensitive
3. All XML elements must be properly nested
4. All XML documents must have a root element
5. All XML documents must contain a single tag pair to define a root element.
6. All other elements must be within this root element.
7. All elements can have sub elements (child elements). Sub elements must be correctly
nested within their parent element:
<root>
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<child>
<subchild>.....</subchild>
</child>
</root>
8. Attribute values must always be quoted
<?xml version="1.0" encoding="ISO-8859-1"?>
<note date="12/11/2002">
<to>Tove</to>
<from>Jani</from>
</note>
9. With XML, white space is preserved
10. With XML, CR / LF is converted to LF
11. The syntax for writing comments in XML is similar to that of HTML.
12. <!-- This is a comment -->
13. In an XML-aware application however, the XML tags can be handled specially. The tags
may or may not be visible, or have a functional meaning, depending on the nature of the
application.
14. XML Elements are extensible and they have relationships.
15. XML Elements have simple naming rules.
16. XML Elements are Extensible
17. XML documents can be extended to carry more information.
18. Look at the following XML NOTE example:
<note>
<to>Tove</to>
<from>Jani</from>
<body>Don't forget me this weekend!</body>
</note>
19. 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: Tove
From: Jani
Don't forget me this weekend!
20. Imagine that the author of the XML document added some extra information to it:
<note>
<date>2002-08-01</date>
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>
22. XML Elements have Relationships
23. Elements are related as parents and children.
Imagine that this XML document describes the book:
<book>
<title>My First XML</title>
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<prod id="33-657" media="paper"></prod>
<chapter>Introduction to XML
<para>What is HTML</para>
<para>What is XML</para>
</chapter>
<chapter>XML Syntax
<para>Elements must have a closing tag</para>
<para>Elements must be properly nested</para>
</chapter>
</book>
23. Book is the root element. Title, prod, and chapter are child elements of book. Book is
the parent element of title, prod, and chapter. Title, prod, and chapter are siblings (or sister
elements) because they have the same parent.
24. Elements have Content
25. Elements can have different content types.
26. An XML element is everything from (including) the element's start tag to (including) the
element's end tag.
27. An element can have element content, mixed content, simple content, or empty content.
An element can also have attributes.
28. In the example above, book has element content, because it contains other elements.
Chapter has mixed content because it contains both text and other elements. Para has simple
content (or text content) because it contains only text. Prod has empty content, because it
carries no information.
29. In the example above only the prod element has attributes. The attribute named id has
the value "33-657". The attribute named media has the value "paper".
30. XML elements must follow these naming rules:
 Names can contain letters, numbers, and other characters
 Names must not start with a number or punctuation character
 Names must not start with the letters xml (or XML or Xml ..)
 Names cannot contain spaces
31. XML Attributes
1. XML elements can have attributes in the start tag, just like HTML.
2. Attributes are used to provide additional information about elements.
In HTML (and in XML) 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
Quote Styles, "female" or 'female'?
Attribute values must always be enclosed in quotes, but either single or double quotes can be
used. For a person's sex, the person tag can be written like this:
<person sex="female">
or like this: <person sex='female'>
33. Data can be stored in child elements or in attributes.
Take a look at these examples:
<person sex="female">
<firstname>Anna</firstname>
52

UNIT IV PHP and XML 8

<lastname>Smith</lastname>
</person>
In the first example sex is an attribute. In the last, sex is a child element. Both examples
provide the same information.
There are no rules about when to use attributes, and when to use child elements. My
experience is that attributes are handy in HTML, but in XML you should try to avoid them. Use
child elements if the information feels like data.
34. I like to store data in child elements.
The following three XML documents contain exactly the same information:
36. attributes cannot contain multiple values (child elements can)
37. attributes are not easily expandable (for future changes)
38. attributes cannot describe structures (child elements can)
39. attributes are more difficult to manipulate by program code
40. attribute values are not easy to test against a Document Type Definition
41. (DTD) - which is used to define the legal elements of an XML document
42. Sometimes I assign ID references to elements. These ID references can be used to
access XML elements in much the same way as the NAME or ID attributes in HTML.
This example demonstrates this:
<messages>
<note id="p501">
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>
<note id="p502">
<to>Jani</to>
<from>Tove</from>
<heading>Re: Reminder</heading>
<body>I will not!</body>
</note>
</messages>
44. The ID in these examples is just a counter, or a unique identifier, to identify the different
notes in the XML file, and not a part of the note data.
Introduction to DTD
The purpose of a Document Type Definition is to define the legal building blocks of an XML
document. It defines the document structure with a list of legal elements.
Internal DOCTYPE declaration
If the DTD is included in your XML source file, it should be wrapped in a DOCTYPE
definition with the following syntax:
<!DOCTYPE root-element [element-declarations]>
Example XML document with a DTD
<?xml version="1.0"?>
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<!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>
External DOCTYPE declaration
If the DTD is external to your XML source 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:
<?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>
"note.dtd" containing the DTD:
<!ELEMENT note (to,from,heading,body)>
<!ELEMENT to (#PCDATA)>
<!ELEMENT from (#PCDATA)>
<!ELEMENT heading (#PCDATA)>
<!ELEMENT body (#PCDATA)>
DTD - XML building blocks
The main building blocks of both XML and HTML documents are tags like
<body>....</body>.
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 simple building blocks:




Elements
Tags
Attributes
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Entities
PCDATA
CDATA

The following is a brief explanation of each of the building blocks:
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".
Tags
Tags are used to markup elements.
A starting tag like <element_name> marks up the beginning of an element, and an ending tag
like </element_name> marks up the end of an element.
Attributes
Attributes provide extra information about elements.
Attributes are always placed inside the starting 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
Entities are variables used to define common text. Entity references are references to
entities.
The following entities are predefined in XML:
Entity References
Character
&lt;
<
&gt;
>
&amp;
&
&quot;
"
&apos;
'
PCDATA
PCDATA means parsed character data.
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PCDATA is text that will be parsed by a parser. Tags inside the text will be treated as
markup and entities will be expanded.
CDATA
CDATA also 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.
DTD - Elements
In a DTD, XML elements are declared with a DTD element declaration.
Declaring an Element
In the DTD, XML elements are declared with an element declaration. An element declaration
has the following syntax:
<!ELEMENT element-name category>
or
<!ELEMENT element-name (element-content)>
Empty elements
Empty elements are declared with the category keyword EMPTY:
<!ELEMENT element-name EMPTY>
example:
<!ELEMENT br EMPTY>
XML example:
<br />
Elements with only character data
Elements with only character data are declared with #PCDATA inside parentheses:
<!ELEMENT element-name (#PCDATA)>
example:
<!ELEMENT from (#PCDATA)>
Elements with any contents
Elements declared with the category keyword ANY, can contain any combination of parsable
data:
<!ELEMENT element-name ANY>
example:
<!ELEMENT note ANY>
Elements with children (sequences)
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Elements with one or more children are defined with the name of the children elements
inside parentheses:
<!ELEMENT element-name
(child-element-name)>
or
<!ELEMENT element-name
(child-element-name,child-element-name,.....)>
example:
<!ELEMENT note (to,from,heading,body)>
When children are declared in a sequence separated by commas, the children must appear in
the same sequence in the document. In a full declaration, the children must also be declared, and
the children can also have children. The full declaration of the "note" element will be:
<!ELEMENT note (to,from,heading,body)>
<!ELEMENT to (#PCDATA)>
<!ELEMENT from (#PCDATA)>
<!ELEMENT heading (#PCDATA)>
<!ELEMENT body (#PCDATA)>
Declaring only one occurrence of the same element
<!ELEMENT element-name (child-name)>
example:
<!ELEMENT note (message)>
The example declaration above declares that the child element message must occur once, and
only once inside the "note" element.
Declaring minimum one occurrence of the same element
<!ELEMENT element-name (child-name+)>
example:
<!ELEMENT note (message+)>
The + sign in the example above declares that the child element message must occur one or
more times inside the "note" element.
Declaring zero or more occurrences of the same element
<!ELEMENT element-name (child-name*)>
example:
<!ELEMENT note (message*)>
The * sign in the example above declares that the child element message can occur zero or
more times inside the "note" element.
Declaring zero or one occurrences of the same element
<!ELEMENT element-name (child-name?)>
example:
<!ELEMENT note (message?)>
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The ? sign in the example above declares that the child element message can occur zero or
one times inside the "note" element.
Declaring either/or content
example:
<!ELEMENT note (to,from,header,(message|body))>
The example above declares that the "note" element must contain a "to" element, a "from"
element, a "header" element, and either a "message" or a "body" element.
Declaring mixed content
example:
<!ELEMENT note (#PCDATA|to|from|header|message)*>
The example above declares that the "note" element can contain zero or more occurrences of
parsed character, "to", "from", "header
DTD - Attributes
In a DTD, Attributes are declared with an ATTLIST declaration.
Declaring Attributes
An attribute declaration has the following syntax:
<!ATTLIST element-name attribute-name
attribute-type default-value>
example:
DTD example:
<!ATTLIST payment type CDATA "check">
XML example:
<payment type="check" />
The attribute-type can have the following values:
Value
Explanation
CDATA
The value is character data
(en1|en2|..)
The value must be one from an enumerated list
ID
The value is a unique id
IDREF
The value is the id of another element
IDREFS
The value is a list of other ids
NMTOKEN
The value is a valid XML name
NMTOKENS
The value is a list of valid XML names
ENTITY
The value is an entity
ENTITIES
The value is a list of entities
NOTATION
The value is a name of a notation
xml:
The value is a predefined xml value
The default-value can have the following values:
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Value
value
#REQUIRED
#IMPLIED
#FIXED value

Explanation
The default value of the attribute
The attribute value must be included in the element
The attribute does not have to be included
The attribute value is fixed

Specifying a Default attribute value
DTD:
<!ELEMENT square EMPTY>
<!ATTLIST square width CDATA "0">
Valid XML:
<square width="100" />
In the example above, the "square" element is defined to be an empty element with a "width"
attribute of type CDATA. If no width is specified, it has a default value of 0.
#IMPLIED
Syntax
<!ATTLIST element-name attribute-name
attribute-type #IMPLIED>
Example
DTD:
<!ATTLIST contact fax CDATA #IMPLIED>
Valid XML:
<contact fax="555-667788" />
Valid XML:
<contact />
Use the #IMPLIED keyword if you don't want to force the author to include an attribute, and
you don't have an option for a default value.
#REQUIRED
Syntax
<!ATTLIST element-name attribute_name
attribute-type #REQUIRED>
Example
DTD:
<!ATTLIST person number CDATA #REQUIRED>
Valid XML:
<person number="5677" />
Invalid XML:
<person />
Use the #REQUIRED keyword if you don't have an option for a default value, but still want
to force the attribute to be present.
#FIXED
Syntax
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<!ATTLIST element-name attribute-name
attribute-type #FIXED "value">
Example
DTD:
<!ATTLIST sender company CDATA #FIXED "Microsoft">
Valid XML:
<sender company="Microsoft" />
Invalid XML:
<sender company="W3Schools" />
Use the #FIXED keyword when you want an attribute to have a fixed value without allowing
the author to change it. If an author includes another value, the XML parser will return an error.
Enumerated attribute values
Syntax:
<!ATTLIST element-name
attribute-name (en1|en2|..) default-value>
DTD example:
<!ATTLIST payment type (check|cash) "cash">
XML example:
<payment type="check" />
or
<payment type="cash" />
Use enumerated attribute values when you want the attribute values to be one of a fixed set
of legal values.
DTD - Entities


Entities are variables used to define shortcuts to common text.



Entity references are references to entities.

 Entities can be declared internal, or external
Internal Entity Declaration
Syntax:
<!ENTITY entity-name "entity-value">
DTD Example:
<!ENTITY writer "Donald Duck.">
<!ENTITY copyright "Copyright W3Schools.">
XML example:
<author>&writer;&copyright;</author>
External Entity Declaration
Syntax:
<!ENTITY entity-name SYSTEM "URI/URL">
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DTD Example:
<!ENTITY writer
SYSTEM "http://www.w3schools.com/entities/entities.xml">
<!ENTITY copyright
SYSTEM "http://www.w3schools.com/entities/entities.dtd">
XML example:
<author>&writer;&copyright;</author>
DTD Validation
Internet Explorer 5.0 can validate your XML against a DTD.
Validating with the XML Parser
If you try to open an XML document, the XML Parser might generate an error. By accessing
the parseError object, the exact error code, the error text, and even the line that caused the error
can be retrieved:
Note: The load( ) method is used for files, while the loadXML( ) method is used for strings.
var xmlDoc = new ActiveXObject("Microsoft.XMLDOM")
xmlDoc.async="false"
xmlDoc.validateOnParse="true"
xmlDoc.load("note_dtd_error.xml")
document.write("<br>Error Code: ")
document.write(xmlDoc.parseError.errorCode)
document.write("<br>Error Reason: ")
document.write(xmlDoc.parseError.reason)
document.write("<br>Error Line: ")
document.write(xmlDoc.parseError.line)
Turning Validation off
Validation can be turned off by setting the XML parser's validateOnParse="false".
var xmlDoc = new ActiveXObject("Microsoft.XMLDOM")
xmlDoc.async="false"
xmlDoc.validateOnParse="false"
xmlDoc.load("note_dtd_error.xml")
document.write("<br>Error Code: ")
document.write(xmlDoc.parseError.errorCode)
document.write("<br>Error Reason: ")
document.write(xmlDoc.parseError.reason)
document.write("<br>Error Line: ")
document.write(xmlDoc.parseError.line)

DTD - Examples -TV Schedule DTD
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<!DOCTYPE TVSCHEDULE [
<!ELEMENT TVSCHEDULE (CHANNEL+)>
<!ELEMENT CHANNEL (BANNER,DAY+)>
<!ELEMENT BANNER (#PCDATA)>
<!ELEMENT DAY (DATE,(HOLIDAY|PROGRAMSLOT+))+>
<!ELEMENT HOLIDAY (#PCDATA)>
<!ELEMENT DATE (#PCDATA)>
<!ELEMENT PROGRAMSLOT (TIME,TITLE,DESCRIPTION?)>
<!ELEMENT TIME (#PCDATA)>
<!ELEMENT TITLE (#PCDATA)>
<!ELEMENT DESCRIPTION (#PCDATA)>
<!ATTLIST TVSCHEDULE NAME CDATA #REQUIRED>
<!ATTLIST CHANNEL CHAN CDATA #REQUIRED>
<!ATTLIST PROGRAMSLOT VTR CDATA #IMPLIED>
<!ATTLIST TITLE RATING CDATA #IMPLIED>
<!ATTLIST TITLE LANGUAGE CDATA #IMPLIED>
]>
Newspaper Article DTD
<!DOCTYPE NEWSPAPER [
<!ELEMENT NEWSPAPER (ARTICLE+)>
<!ELEMENT ARTICLE (HEADLINE,BYLINE,LEAD,BODY,NOTES)>
<!ELEMENT HEADLINE (#PCDATA)>
<!ELEMENT BYLINE (#PCDATA)>
<!ELEMENT LEAD (#PCDATA)>
<!ELEMENT BODY (#PCDATA)>
<!ELEMENT NOTES (#PCDATA)>
<!ATTLIST ARTICLE AUTHOR CDATA #REQUIRED>
<!ATTLIST ARTICLE EDITOR CDATA #IMPLIED>
<!ATTLIST ARTICLE DATE CDATA #IMPLIED>
<!ATTLIST ARTICLE EDITION CDATA #IMPLIED>
<!ENTITY NEWSPAPER "Vervet Logic Times">
<!ENTITY PUBLISHER "Vervet Logic Press">
<!ENTITY COPYRIGHT "Copyright 1998 Vervet Logic Press">
]>
Product Catalog DTD
<!DOCTYPE CATALOG [
<!ENTITY AUTHOR "John Doe">
<!ENTITY COMPANY "JD Power Tools, Inc.">
<!ENTITY EMAIL "jd@jd-tools.com">
<!ELEMENT CATALOG (PRODUCT+)>
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<!ELEMENT PRODUCT
(SPECIFICATIONS+,OPTIONS?,PRICE+,NOTES?)>
<!ATTLIST PRODUCT
NAME CDATA #IMPLIED
CATEGORY (HandTool|Table|Shop-Professional) "HandTool"
PARTNUM CDATA #IMPLIED
PLANT (Pittsburgh|Milwaukee|Chicago) "Chicago"
INVENTORY (InStock|Backordered|Discontinued) "InStock">
<!ELEMENT SPECIFICATIONS (#PCDATA)>
<!ATTLIST SPECIFICATIONS
WEIGHT CDATA #IMPLIED
POWER CDATA #IMPLIED>
<!ELEMENT OPTIONS (#PCDATA)>
<!ATTLIST OPTIONS
FINISH (Metal|Polished|Matte) "Matte"
ADAPTER (Included|Optional|NotApplicable) "Included"
CASE (HardShell|Soft|NotApplicable) "HardShell">
<!ELEMENT PRICE (#PCDATA)>
<!ATTLIST PRICE
MSRP CDATA #IMPLIED
WHOLESALE CDATA #IMPLIED
STREET CDATA #IMPLIED
SHIPPING CDATA #IMPLIED>
<!ELEMENT NOTES (#PCDATA)>
]>
Introduction to 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).
XML Schemas are richer and more useful than DTDs
XML Schemas are written in XML
XML Schemas support data types
XML Schemas support namespaces

An XML Schema:
1. defines elements that can appear in a document
2. defines attributes that can appear in a document
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3. defines which elements are child elements
4. defines the order of child elements
5. defines the number of child elements
6. defines whether an element is empty or can include text
7. defines data types for elements and attributes
8. defines default and fixed values for elements and attributes
XML Schema has Support for Data Types
One of the greatest strength of XML Schemas is the support for data types.
With the support for data types:
1. It is easier to describe permissible document content
2. It is easier to validate the correctness of data
3. It is easier to work with data from a database
4. It is easier to define data facets (restrictions on data)
5. It is easier to define data patterns (data formats)
6. It is easier to convert data between different data types
A Simple XML Document
Look at this simple XML document called "note.xml":
<?xml version="1.0"?>
<note>
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>
A Simple DTD
This is a simple DTD file called "note.dtd" that defines the elements of the XML document
above ("note.xml"):
<!ELEMENT note (to, from, heading, body)>
<!ELEMENT to (#PCDATA)>
<!ELEMENT from (#PCDATA)>
<!ELEMENT heading (#PCDATA)>
<!ELEMENT body (#PCDATA)>
A Simple XML Schema
This is a simple 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"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
elementFormDefault="qualified">
<xs:element name="note">
<xs:complexType>
<xs:sequence>
<xs:element name="to" type="xs:string"/>
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<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 said to be of a complex type because it contains other elements. The
other elements (to, from, heading, body) are said to be simple types because they do not contain
other elements.
XSD - The <schema> Element

The <schema> element is the root element of every XML Schema!
The <schema> Element
The <schema> element is the root element of every XML Schema:
<?xml version="1.0"?>
<xs:schema>
...
...
</xs:schema>
The <schema> element may contain some attributes. A schema declaration often looks
something like this:
<?xml version="1.0"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
elementFormDefault="qualified">
...
...
</xs:schema>
Referencing a Schema in an XML Document
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>
XSD Simple Elements

A simple element is an XML element that can contain only text. It cannot contain any other
elements or attributes.
The syntax for defining a simple element is:
<xs:element name="xxx" type="yyy"/>
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where xxx is the name of the element and yyy is the data type of the element.
Common XML Schema Data Types
XML Schema has a lot of built-in data types. Here is a list of the most common types:
xs:string
xs:decimal
xs:integer
xs:boolean
xs:date
xs:time
XSD Attributes

Simple elements cannot have attributes. If an element has attributes, it is considered to be of
complex type. But the attribute itself is always declared as a simple type. This means that an
element with attributes always has a complex type definition.
The syntax for defining an attribute is:
<xs:attribute name="xxx" type="yyy"/>
where xxx is the name of the attribute and yyy is the data type of the attribute.
Here are an XML element with an attribute:
Restrictions on Content

When an XML element or attribute has a type defined, it puts a restriction for the element's
or attribute's content. If an XML element is of type "xs:date" and contains a string like "Hello
Mother", the element will not validate.
But, there is more... with XML Schemas, you can add your own restrictions to your XML
elements and attributes. These restrictions are called facets.
XSD Restrictions/Facets
This example defines an element called "age" with a restriction. The value of age can
NOT be lower than 0 or greater than 100:
<xs:element name="age">
<xs:simpleType>
<xs:restriction base="xs:integer">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="100"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
Restrictions for Datatypes
Constraint
Description
enumeration
Defines a list of acceptable values
fractionDigits
Specifies the maximum number of decimal places allowed. Must be equal to
or greater than zero
length
Specifies the exact number of characters or list items allowed. Must be equal
to or greater than zero
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maxExclusive
maxInclusive
maxLength
minExclusive
minInclusive
minLength
pattern
totalDigits
whiteSpace

Specifies the upper bounds for numeric values (the value must be less than
this value)
Specifies the upper bounds for numeric values (the value must be less than or
equal to this value)
Specifies the maximum number of characters or list items allowed. Must be
equal to or greater than zero
Specifies the lower bounds for numeric values (the value must be greater
than this value)
Specifies the lower bounds for numeric values (the value must be greater
than or equal to this value)
Specifies the minimum number of characters or list items allowed. Must be
equal to or greater than zero
Defines the exact sequence of characters that are acceptable
Specifies the exact number of digits allowed. Must be greater than zero
Specifies how white space (line feeds, tabs, spaces, and carriage returns) are
handled

XSD Complex Elements

1. A complex element is an XML element that contains other elements and/or attributes.
2. 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
Examples of Complex XML Elements
A complex XML element, "product", which is empty:
<product pid="1345"/>
We can define a complex element in an XML Schema in different ways:.
1. The "employee" element can be declared directly by naming the element, like this:
<xs:element name="employee">
<xs:complexType>
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
If we use the method described above, several elements can refer to the same complex type,
like this:
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<xs:element name="employee" type="personinfo"/>
<xs:element name="student" type="personinfo"/>
<xs:element name="member" type="personinfo"/>
<xs:complexType name="personinfo">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType>
we can also base a complex element on an existing complex element and add some elements,
like this:
<xs:element name="employee" type="fullpersoninfo"/>
<xs:complexType name="personinfo">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="fullpersoninfo">
<xs:complexContent>
<xs:extension base="personinfo">
<xs:sequence>
<xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="country" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
Complex Empty Elements

The "product" element above has no content at all. To define a type with no content, we must
define a type that allows elements in its content, but we do not actually declare any elements,
like this:
<xs:element name="product">
<xs:complexType>
<xs:complexContent>
<xs:restriction base="xs:integer">
<xs:attribute name="prodid" type="xs:positiveInteger"/>
</xs:restriction>
</xs:complexContent>
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</xs:complexType>
</xs:element>
However, it is possible to declare the "product" element more compactly, like this:
<xs:element name="product">
<xs:complexType>
<xs:attribute name="prodid" type="xs:positiveInteger"/>
</xs:complexType>
</xs:element>
Or you can give the complexType element a name, and let the "product" element have a type
attribute that refers to the name of the complexType (if you use this method, several elements
can refer to the same complex type):
<xs:element name="product" type="prodtype"/>
<xs:complexType name="prodtype">
<xs:attribute name="prodid" type="xs:positiveInteger"/>
</xs:complexType>
Complex Types Containing Elements Only

An XML element, "person", that contains only other elements:
<person>
<firstname>John</firstname>
<lastname>Smith</lastname>
</person>
We can define the "person" element in a schema, like this:
<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>
Complex Text-Only Elements

This type contains only simple content (text and attributes), therefore we add a
simpleContent element around the content. When using simple content, you must define an
extension OR a restriction within the simpleContent element, like this:
<xs:element name="somename">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="basetype">
....
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....
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
OR
<xs:element name="somename">
<xs:complexType>
<xs:simpleContent>
<xs:restriction base="basetype">
....
....
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
</xs:element>
The following example declares a complexType, "shoesize". The content is defined as an
integer value, and the "shoesize" element also contains an attribute named "country":
<xs:element name="shoesize">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:integer">
<xs:attribute name="country" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
XSD Mixed Content

A mixed complex type element can contain attributes, elements, and text.
Complex Types with Mixed Content

An XML element, "letter", that contains both text and other elements:
<letter>
Dear Mr.<name>John Smith</name>.
Your order <orderid>1032</orderid>
will be shipped on <shipdate>2001-07-13</shipdate>.
</letter>
The following schema declares the "letter" element:
<xs:element name="letter">
<xs:complexType mixed="true">
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<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="orderid" type="xs:positiveInteger"/>
<xs:element name="shipdate" type="xs:date"/>
</xs:sequence>
</xs:complexType>
</xs:element>
XSD Indicators
We can control HOW elements are to be used in documents with indicators.
Indicators
There are seven indicators:
Order indicators:




All
Choice
Sequence

Occurrence indicators:



maxOccurs
minOccurs

Group indicators:



Group name
attributeGroup name

Order Indicators

Order indicators are used to define the order of the elements.
All Indicator

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>
Choice Indicator
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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>
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>
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>
minOccurs Indicator

The <minOccurs> indicator specifies the minimum 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" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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</xs:element>
The example above indicates that the "child_name" element can occur a minimum of zero
times and a maximum of ten times in the "person" element.
Example-2

An XML file called "Myfamily.xml":
<?xml version="1.0" encoding="ISO-8859-1"?>
<persons xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="family.xsd">
<person>
<full_name>Hege Refsnes</full_name>
<child_name>Cecilie</child_name>
</person>
<person>
<full_name>Tove Refsnes</full_name>
<child_name>Hege</child_name>
<child_name>Stale</child_name>
<child_name>Jim</child_name>
<child_name>Borge</child_name>
</person>
<person>
<full_name>Stale Refsnes</full_name>
</person>
</persons>
The XML file above contains a root element named "persons". Inside this root element we
have defined three "person" elements. Each "person" element must contain a "full_name"
element and it can contain up to five "child_name" elements.
Here is the schema file "family.xsd":
<?xml version="1.0" encoding="ISO-8859-1"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
elementFormDefault="qualified">
<xs:element name="persons">
<xs:complexType>
<xs:sequence>
<xs:element name="person" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
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<xs:element name="full_name" type="xs:string"/>
<xs:element name="child_name" type="xs:string"
minOccurs="0" maxOccurs="5"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Group Indicators

Group indicators are used to define related sets of elements.
Element Groups

Element groups are defined with the group declaration, like this:
<xs:group name="groupname">
...
</xs:group>
The following example defines a group named "persongroup", that defines a group of
elements that must occur in an exact sequence:
<xs:group name="persongroup">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
<xs:element name="birthday" type="xs:date"/>
</xs:sequence>
</xs:group>
After you have defined a group, you can reference it in another definition, like this:
<xs:group name="persongroup">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
<xs:element name="birthday" type="xs:date"/>
</xs:sequence>
</xs:group>
<xs:element name="person" type="personinfo"/>
<xs:complexType name="personinfo">
<xs:sequence>
<xs:group ref="persongroup"/>
<xs:element name="country" type="xs:string"/>
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</xs:sequence>
</xs:complexType>
Attribute Groups

Attribute groups are defined with the attributeGroup declaration, like this:
<xs:attributeGroup name="groupname">
...
</xs:attributeGroup>
The following example defines an attribute group named "personattrgroup":
<xs:attributeGroup name="personattrgroup">
<xs:attribute name="firstname" type="xs:string"/>
<xs:attribute name="lastname" type="xs:string"/>
<xs:attribute name="birthday" type="xs:date"/>
</xs:attributeGroup>
After you have defined an attribute group, you can reference it in another definition, like this:
<xs:attributeGroup name="personattrgroup">
<xs:attribute name="firstname" type="xs:string"/>
<xs:attribute name="lastname" type="xs:string"/>
<xs:attribute name="birthday" type="xs:date"/>
</xs:attributeGroup>
<xs:element name="person">
<xs:complexType>
<xs:attributeGroup ref="personattrgroup"/>
</xs:complexType>
</xs:element>
XSD the <any> Element
The <any> element enables us to extend the XML document with elements not specified
by the schema!
The <any> Element

The <any> element enables us to extend the XML document with elements not specified by
the schema.
The following example is a fragment from an XML schema called "family.xsd". It shows a
declaration for the "person" element. By using the <any> element we can extend (after
<lastname>) the content of "person" with any element:
<xs:element name="person">
<xs:complexType>
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
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<xs:any minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
Now we want to extend the "person" element with a "children" element. In this case we can
do so, even if the author of the schema above never declared any "children" element.
Look at this schema file, called "children.xsd":
<?xml version="1.0" encoding="ISO-8859-1"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
elementFormDefault="qualified">
<xs:element name="children">
<xs:complexType>
<xs:sequence>
<xs:element name="childname" type="xs:string"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
XSD The <anyAttribute> Element

The <anyAttribute> element enables us to extend the XML document with attributes
not specified by the schema!
The <anyAttribute> Element

The <anyAttribute> element enables us to extend the XML document with attributes not
specified by the schema.
The following example is a fragment from an XML schema called "family.xsd". It shows a
declaration for the "person" element. By using the <anyAttribute> element we can add any
number of attributes to the "person" element:
<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:anyAttribute/>
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</xs:complexType>
</xs:element>
Now we want to extend the "person" element with a "gender" attribute. In this case we can
do so, even if the author of the schema above never declared any "gender" attribute.
Look at this schema file, called "attribute.xsd":
<?xml version="1.0" encoding="ISO-8859-1"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
elementFormDefault="qualified">
<xs:attribute name="gender">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="male|female"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:schema>

XSD String Data Types

String data types are used for values that contains character strings.
String Data Type

The string data type can contain characters, line feeds, carriage returns, and tab characters.
The following is an example of a string declaration in a schema:
<xs:element name="customer" type="xs:string"/>
NormalizedString Data Type

The normalizedString data type is derived from the String data type.
The normalizedString data type also contains characters, but the XML processor will remove
line feeds, carriage returns, and tab characters.
The following is an example of a normalizedString declaration in a schema:
<xs:element name="customer" type="xs:normalizedString"/>
Token Data Type
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The token data type is also derived from the String data type.
The token data type also contains characters, but the XML processor will remove line feeds,
carriage returns, tabs, leading and trailing spaces, and multiple spaces.
The following is an example of a token declaration in a schema:
<xs:element name="customer" type="xs:token"/>
String Data Types

Note that all of the data types below derive from the String data type (except for string
itself)!
Name
Description
ENTITIES
ENTITY
ID
A string that represents the ID attribute in XML (only used with
schema attributes)
IDREF
A string that represents the IDREF attribute in XML (only used with
schema attributes)
IDREFS
language
A string that contains a valid language id
Name
A string that contains a valid XML name
NCName
NMTOKEN
A string that represents the NMTOKEN attribute in XML (only used
with schema attributes)
NMTOKENS
normalizedStrin
A string that does not contain line feeds, carriage returns, or tabs
g
QName
string
A string
token
A string that does not contain line feeds, carriage returns, tabs, leading
or trailing spaces, or multiple spaces
Restrictions on String Data Types

Restrictions that can be used with String data types:







enumeration
length
maxLength
minLength
pattern (NMTOKENS, IDREFS, and ENTITIES cannot use this constraint)
whiteSpace
XSD Date and Time Data Types
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Date and time data types are used for values that contain date and time.
Date Data Type
The date data type is used to specify a date.
The date is specified in the following form "YYYY-MM-DD" where:




YYYY indicates the year
MM indicates the month
DD indicates the day

Note: All components are required!
The following is an example of a date declaration in a schema:
<xs:element name="start" type="xs:date"/>
An element in our document might look like this:
<start>2002-09-24</start>
Time Zones

To specify a time zone, you can either enter a date in UTC time by adding a "Z" behind the
date - like this:
<start>2002-09-24Z</start>
or we can specify an offset from the UTC time by adding a positive or negative time behind
the date - like this:
<start>2002-09-24-06:00</start>
or
<start>2002-09-24+06:00</start>
Time Data Type

The time data type is used to specify a time.
The time is specified in the following form "hh:mm:ss" where:




hh indicates the hour
mm indicates the minute
ss indicates the second

The following is an example of a time declaration in a schema:
79

UNIT IV PHP and XML 8

<xs:element name="start" type="xs:time"/>
An element in our document might look like this:
<start>09:00:00</start>
Time Zones

To specify a time zone, we can either enter a time in UTC time by adding a "Z" behind the
time - like this:
<start>09:30:10Z</start>
or wecan specify an offset from the UTC time by adding a positive or negative time behind
the time - like this:
<start>09:30:10-06:00</start>
or
<start>09:30:10+06:00</start>
DateTime Data Type

The dateTime data type is used to specify a date and a time.
The dateTime is specified in the following form "YYYY-MM-DDThh:mm:ss" where:








YYYY indicates the year
MM indicates the month
DD indicates the day
T indicates the start of the required time section
hh indicates the hour
mm indicates the minute
ss indicates the second

Note: All components are required!
The following is an example of a dateTime declaration in a schema:
<xs:element name="startdate" type="xs:dateTime"/>
An element in our document might look like this:
<startdate>2002-05-30T09:00:00</startdate>
Time Zones

To specify a time zone, we can either enter a dateTime in UTC time by adding a "Z" behind
the time - like this:
<startdate>2002-05-30T09:30:10Z</startdate>
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or we can specify an offset from the UTC time by adding a positive or negative time behind
the time - like this:
<startdate>2002-05-30T09:30:10-06:00</startdate>
or
<startdate>2002-05-30T09:30:10+06:00</startdate>
Duration Data Type

The duration data type is used to specify a time interval.
The time interval is specified in the following form "PnYnMnDTnHnMnS" where:









P indicates the period (required)
nY indicates the number of years
nM indicates the number of months
nD indicates the number of days
T indicates the start of a time section (required if you are going to specify hours, minutes,
or seconds)
nH indicates the number of hours
nM indicates the number of minutes
nS indicates the number of seconds

The following is an example of a duration declaration in a schema:
<xs:element name="period" type="xs:duration"/>
An element in our document might look like this:
<period>P5Y</period>
The example above indicates a period of five years.
Negative Duration
To specify a negative duration, enter a minus sign before the P:
<period>-P10D</period>
The example above indicates a period of minus 10 days.
Date and Time Data Types

Name
date
dateTime
duration
gDay
gMonth
gMonthDay
gYear

Description
Defines a date value
Defines a date and time value
Defines a time interval
Defines a part of a date - the day (DD)
Defines a part of a date - the month (MM)
Defines a part of a date - the month and day (MM-DD)
Defines a part of a date - the year (YYYY)
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gYearMonth
time

Defines a part of a date - the year and month (YYYY-MM)
Defines a time value

Restrictions on Date Data Types

Restrictions that can be used with Date data types:








enumeration
maxExclusive
maxInclusive
minExclusive
minInclusive
pattern
whiteSpace
XSD Numeric Data Types
Decimal Data Type

The decimal data type is used to specify a numeric value.
The following is an example of a decimal declaration in a schema:
<xs:element name="prize" type="xs:decimal"/>
An element in our document might look like this:
<prize>999.50</prize>
Note: The maximum number of decimal digits you can specify is 18.
Integer Data Type

The integer data type is used to specify a numeric value without a fractional component.
The following is an example of an integer declaration in a schema:
<xs:element name="prize" type="xs:integer"/>
An element in our document might look like this:
<prize>999</prize>
Numeric Data Types
Note that all of the data types below derive from the Decimal data type (except for decimal
itself)!
Name
Description
byte
A signed 8-bit integer
decimal
A decimal value
int
A signed 32-bit integer
integer
An integer value
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long
negativeInteger
nonNegativeInte

A signed 64-bit integer
An integer containing only negative values (..,-2,-1)
An integer containing only non-negative values (0,1,2,..)

nonPositiveInte

An integer containing only non-positive values (..,-2,-1,0)

positiveInteger
short
unsignedLong
unsignedInt
unsignedShort
unsignedByte

An integer containing only positive values (1,2,..)
A signed 16-bit integer
An unsigned 64-bit integer
An unsigned 32-bit integer
An unsigned 16-bit integer
An unsigned 8-bit integer

ger
ger

Restrictions on Numeric Data Types

Restrictions that can be used with Numeric data types:










enumeration
fractionDigits
maxExclusive
maxInclusive
minExclusive
minInclusive
pattern
totalDigits
whiteSpace
XSD Miscellaneous Data Types
Other miscellaneous data types are boolean, base64Binary, hexBinary, float, double,
anyURI, QName, and NOTATION.
Boolean Data Type

The boolean data type is used to specify a true or false value.
The following is an example of a boolean declaration in a schema:
<xs:attribute name="disabled" type="xs:boolean"/>
An element in our document might look like this:
<prize disabled="true">999</prize>
Note: Legal values for boolean are true, false, 1 (which indicates true), and 0 (which
indicates false).
Binary Data Types
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Binary data types are used to express binary-formatted data.
We have two binary data types:



base64Binary (Base64-encoded binary data)
hexBinary (hexadecimal-encoded binary data)

The following is an example of a hexBinary declaration in a schema:
<xs:element name="blobsrc" type="xs:hexBinary"/>
AnyURI Data Type

The anyURI data type is used to specify a URI.
The following is an example of an anyURI declaration in a schema:
<xs:attribute name="src" type="xs:anyURI"/>
An element in our document might look like this:
<pic src="http://www.w3schools.com/images/smiley.gif" />
Restrictions on Miscellaneous Data Types

Restrictions that can be used with the other data types:







enumeration (a Boolean data type cannot use this constraint)
length (a Boolean data type cannot use this constraint)
maxLength (a Boolean data type cannot use this constraint)
minLength (a Boolean data type cannot use this constraint)
pattern
whitespace

XML DOM Introduction
The XML DOM defines a standard for accessing and manipulating XML.

What is the DOM?

The DOM is a W3C (World Wide Web Consortium) standard.
The DOM defines a standard for accessing documents like XML and HTML:
"The W3C Document Object Model (DOM) is a platform and language-neutral
interface that allows programs and scripts to dynamically access and update the content,
structure, and style of a document."
The DOM is separated into 3 different parts / levels:
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Core DOM - standard model for any structured document
XML DOM - standard model for XML documents
HTML DOM - standard model for HTML documents

The DOM defines the objects and properties of all document elements, and
the methods (interface) to access them.
What is the HTML DOM?

The HTML DOM defines the objects and properties of all HTML elements, and
the methods(interface) to access them.
What is the XML DOM?

The XML DOM is:





A standard object model for XML
A standard programming interface for XML
Platform- and language-independent
A W3C standard

The XML DOM defines the objects and properties of all XML elements, and
the methods (interface) to access them. The XML DOM is a standard for how to get,
change, add, or delete XML elements.
XML DOM Nodes

In the DOM, everything in an XML document is a node.
According to the DOM, everything in an XML document is a node.
The DOM says:






The entire document is a document node
Every XML element is an element node
The text in the XML elements are text nodes
Every attribute is an attribute node
Comments are comment nodes
DOM Example
Look at the following XML file (books.xml):
<?xml version="1.0" encoding="ISO-8859-1"?>
<bookstore>
<book category="cooking">
<title lang="en">Everyday Italian</title>
<author>Giada De Laurentiis</author>
<year>2005</year>
<price>30.00</price>
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</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">XQuery Kick Start</title>
<author>James McGovern</author>
<author>Per Bothner</author>
<author>Kurt Cagle</author>
<author>James Linn</author>
<author>Vaidyanathan Nagarajan</author>
<year>2003</year>
<price>49.99</price>
</book>
<book category="web" cover="paperback">
<title lang="en">Learning XML</title>
<author>Erik T. Ray</author>
<year>2003</year>
<price>39.95</price>
</book>
</bookstore>
The root node in the XML above is named <bookstore>. All other nodes in the document
are contained within <bookstore>.
The root node <bookstore> holds four <book> nodes.
The first <book> node holds four nodes: <title>, <author>, <year>, and <price>, which
contains one text node each, "Everyday Italian", "Giada De Laurentiis", "2005", and "30.00".
The XML DOM Node Tree

The XML DOM views an XML document as a tree-structure. The tree structure is
called a node-tree. All the nodes in the tree have a relationship to each other.

All nodes can be accessed through the tree. Their contents can be modified or deleted,
and new elements can be created.
The node tree shows the set of nodes, and the connections between them. The tree starts
at the root node and branches out to the text nodes at the lowest level of the tree:
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The image above represents the XML file books.xml.
Node Parents, Children, and Siblings

The nodes in the node tree have a hierarchical relationship to each other.
The terms parent, child, and sibling are used to describe the relationships. Parent nodes
have children. Children on the same level are called siblings (brothers or sisters).






In a node tree, the top node is called the root
Every node, except the root, has exactly one parent node
A node can have any number of children
A leaf is a node with no children
Siblings are nodes with the same parent

The following image illustrates a part of the node tree and the relationship between the
nodes:
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Because the XML data is structured in a tree form, it can be traversed without knowing
the exact structure of the tree and without knowing the type of data contained within.
First Child - Last Child

Look at the following XML fragment:
<bookstore>
<book category="cooking">
<title lang="en">Everyday Italian</title>
<author>Giada De Laurentiis</author>
<year>2005</year>
<price>30.00</price>
</book>
</bookstore>
In the XML above, the <title> element is the first child of the <book> element, and the
<price> element is the last child of the <book> element.
Furthermore, the <book> element is the parent node of the <title>, <author>, <year>, and
<price> elements.
XML DOM Parser
Most browsers have a build-in XML parser to read and manipulate XML.
The parser converts XML into a JavaScript accessible object (the XML DOM).
XML Parser
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The XML DOM contains methods (functions) to traverse XML trees, access, insert, and
delete nodes.
However, before an XML document can be accessed and manipulated, it must be loaded
into an XML DOM object.
An XML parser reads XML, and converts it into an XML DOM object that can be
accessed with JavaScript.
Most browsers have a build-in XML parser.
Load an XML Document
The following JavaScript fragment loads an XML document ("books.xml"):
if (window.XMLHttpRequest)
{
xhttp=new XMLHttpRequest();
}
else // IE 5/6
{
xhttp=new ActiveXObject("Microsoft.XMLHTTP");
}
xhttp.open("GET","books.xml",false);
xhttp.send();
xmlDoc=xhttp.responseXML;

Code explained:





Create an XMLHTTP object
Open the XMLHTTP object
Send an XML HTTP request to the server
Set the response as an XML DOM object

Load an XML String
The following code loads and parses an XML string:
if (window.DOMParser)
{
parser=new DOMParser();
xmlDoc=parser.parseFromString(text,"text/xml");
}
else // Internet Explorer
{
xmlDoc=new ActiveXObject("Microsoft.XMLDOM");
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xmlDoc.async="false";
xmlDoc.loadXML(text);
}

XML DOM Load Functions
The code for loading XML documents can be stored in a function.
To make the code from the previous page simpler to maintain (and check for older
browsers), it should be written as a function:
function loadXMLDoc(dname)
{
if (window.XMLHttpRequest)
{
xhttp=new XMLHttpRequest();
}
else
{
xhttp=new ActiveXObject("Microsoft.XMLHTTP");
}
xhttp.open("GET",dname,false);
xhttp.send();
return xhttp.responseXML;
}
The function above can be stored in the <head> section of an HTML page, and called
from a script in the page.
An External JavaScript for loadXMLDoc()
To make the code above even easier to maintain, and to make sure the same code is used
in all pages, we store the function in an external file.
The file is called "loadxmldoc.js", and will be loaded in the head section of an HTML
page. Then, the loadXMLDoc() function can be called from a script in the page.
The following example uses the loadXMLDoc() function to load books.xml:
<html>
<head>
<script type="text/javascript" src="loadxmldoc.js">
</script>
</head>
<body>
<script type="text/javascript">
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xmlDoc=loadXMLDoc("books.xml");
code goes here.....
</script>
</body>
</html>

The loadXMLString() Function
To make the code from the previous page simpler to maintain (and check for older
browsers), it should be written as a function:
function loadXMLString(txt)
{
if (window.DOMParser)
{
parser=new DOMParser();
xmlDoc=parser.parseFromString(txt,"text/xml");
}
else // Internet Explorer
{
xmlDoc=new ActiveXObject("Microsoft.XMLDOM");
xmlDoc.async="false";
xmlDoc.loadXML(txt);
}
return xmlDoc;
}
The function above can be stored in the <head> section of an HTML page, and called
from a script in the page.
An External JavaScript for loadXMLString()
We have stored the loadXMLString() function in a file called "loadxmlstring.js".
<html>
<head>
<script type="text/javascript" src="loadxmlstring.js"></script>
</head>
<body>
<script type="text/javascript">
text="<bookstore>"
text=text+"<book>";
text=text+"<title>Everyday Italian</title>";
text=text+"<author>Giada De Laurentiis</author>";
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text=text+"<year>2005</year>";
text=text+"</book>";
text=text+"</bookstore>";
xmlDoc=loadXMLString(text);
code goes here.....
</script>
</body>
</html>

XML DOM - Properties and Methods
Properties and methods define the programming interface to the XML DOM.
Programming Interface
The DOM models XML as a set of node objects. The nodes can be accessed with
JavaScript or other programming languages. In this tutorial we use JavaScript.
The programming interface to the DOM is defined by a set standard properties and
methods.
Properties are often referred to as something that is (i.e. nodename is "book").
Methods are often referred to as something that is done (i.e. delete "book").
XML DOM Properties
These are some typical DOM properties:






x.nodeName - the name of x
x.nodeValue - the value of x
x.parentNode - the parent node of x
x.childNodes - the child nodes of x
x.attributes - the attributes nodes of x

Note: In the list above, x is a node object.
XML DOM Methods




x.getElementsByTagName(name) - get all elements with a specified tag name
x.appendChild(node) - insert a child node to x
x.removeChild(node) - remove a child node from x
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XML DOM - Accessing Nodes
With the DOM, you can access every node in an XML document.
Accessing Nodes
We can access a node in three ways:
1. By using the getElementsByTagName() method
2. By looping through (traversing) the nodes tree.
3. By navigating the node tree, using the node relationships.
The getElementsByTagName() Method
getElementsByTagName() returns all elements with a specified tag name.
Syntax
node.getElementsByTagName("tagname");
Example
The following example returns all <title> elements under the x element:
x.getElementsByTagName("title");
Note that the example above only returns <title> elements under the x node. To return all
<title> elements in the XML document use:
xmlDoc.getElementsByTagName("title");
where xmlDoc is the document itself (document node).
DOM Node List
The getElementsByTagName() method returns a node list. A node list is an array of
nodes.
The following code loads "books.xml" into xmlDoc using loadXMLDoc() and stores a
list of <title> nodes (a node list) in the variable x:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title");
The <title> elements in x can be accessed by index number. To access the third <title>
you can write::
y=x[2];
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DOM Node List Length
The length property defines the length of a node list (the number of nodes).
we can loop through a node list by using the length property:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title");
for (i=0;i<x.length;i++)
{
document.write(x[i].childNodes[0].nodeValue);
document.write("<br />");
}

Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get all <title> element nodes
3. For each title element, output the value of its text node
Node Types
The documentElement property of the XML document is the root node.
The nodeName property of a node is the name of the node.
The nodeType property of a node is the type of the node.
Traversing Nodes
The following code loops through the child nodes, that are also element nodes, of the root
node:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.documentElement.childNodes;
for (i=0;i<x.length;i++)
{
if (x[i].nodeType==1)
{//Process only element nodes (type 1)
document.write(x[i].nodeName);
document.write("<br />");
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}
}

Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the child nodes of the root element
3. For each child node, check the node type of the node. If the node type is "1" it is an
element node
4. Output the name of the node if it is an element node
Navigating Node Relationships
The following code navigates the node tree using the node relationships:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("book")[0].childNodes;
y=xmlDoc.getElementsByTagName("book")[0].firstChild;
for (i=0;i<x.length;i++)
{
if (y.nodeType==1)
{//Process only element nodes (type 1)
document.write(y.nodeName + "<br />");
}
y=y.nextSibling;
}

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the child nodes of the first book element
3. Set the "y" variable to be the first child node of the first book element
4. For each child node (starting with the first child node "y"):
5. Check the node type. If the node type is "1" it is an element node
6. Output the name of the node if it is an element node
7. Set the "y" variable to be the next sibling node, and run through the loop again
XML DOM Node Information
Node Properties
In the XML DOM, each node is an object.
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Objects have methods and properties, that can be accessed and manipulated by
JavaScript.
Three important node properties are:




nodeName
nodeValue
nodeType

The nodeName Property
The nodeName property specifies the name of a node.






nodeName is read-only
nodeName of an element node is the same as the tag name
nodeName of an attribute node is the attribute name
nodeName of a text node is always #text
nodeName of the document node is always #document

The nodeValue Property
The nodeValue property specifies the value of a node.




nodeValue for element nodes is undefined
nodeValue for text nodes is the text itself
nodeValue for attribute nodes is the attribute value

Get the Value of an Element
The following code retrieves the text node value of the first <title> element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
txt=x.nodeValue;

Result: txt = "Everyday Italian"
Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get text node of the first <title> element node
3. Set the txt variable to be the value of the text node
Change the Value of an Element
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The following code changes the text node value of the first <title> element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
x.nodeValue="Easy Cooking";

Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get text node of the first <title> element node
3. Change the value of the text node to "Easy Cooking"
The nodeType Property
The nodeType property specifies the type of node.
nodeType is read only.
The most important node types are:
Node type

NodeTy
pe

Element
Attribute
Text
Comment
Document

1
2
3
8
9

XML DOM Node List
A list of nodes is returned by the getElementsByTagName() method and the
childNodes property.
DOM Node List
When using properties or methods like childNodes or getElementsByTagName(), a node
list object is returned.
A node list object represents a list of nodes, in the same order as in the XML.
Nodes in the node list are accessed with index numbers starting from 0.
The following image represents a node list of the <title> elements in "books.xml":
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The following code fragment loads "books.xml" into xmlDoc using loadXMLDoc() and
returns a node list of title elements in "books.xml":
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title");
After the execution of the statement above, x is a node list object.
The following code fragment returns the text from the first <title> element in the node list
(x):
txt=x[0].childNodes[0].nodeValue;

After the execution of the statement above, txt = "Everyday Italian".
Node List Length
A node list object keeps itself up-to-date. If an element is deleted or added, the list is
automatically updated.
The length property of a node list is the number of nodes in the list.
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The following code fragment loads "books.xml" into xmlDoc using loadXMLDoc() and
returns the number of <title> elements in "books.xml":
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName('title').length;
After the execution of the statement above, x = 4.
The length of the node list can be used to loop through all the elements in the list.
The following code fragment uses the length property to loop through the list of <title>
elements:
xmlDoc=loadXMLDoc("books.xml");
//the x variable will hold a node list
x=xmlDoc.getElementsByTagName('title');
for (i=0;i<x.length;i++)
{
document.write(x[i].childNodes[0].nodeValue);
document.write("<br />");
}
Output:
Everyday Italian
Harry Potter
XQuery Kick Start
Learning XML
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the x variable to hold a node list of all title elements
3. Output the value from the text node of all <title> elements
DOM Attribute List (Named Node Map)
The attributes property of an element node returns a list of attribute nodes.
This is called a named node map, and is similar to a node list, except for some differences
in methods and properties.
A attribute list keeps itself up-to-date. If an attribute is deleted or added, the list is
automatically updated.
The following code fragment loads "books.xml" into xmlDoc using loadXMLDoc() and
returns a list of attribute nodes from the first <book> element in "books.xml":
xmlDoc=loadXMLDoc("books.xml");
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x=xmlDoc.getElementsByTagName('book')[0].attributes;
After the execution of the code above, x.length = is the number of attributes and
x.getNamedItem() can be used to return an attribute node.
The following code fragment displays the value of the "category" attribute, and the
number of attributes, of a book:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("book")[0].attributes;
document.write(x.getNamedItem("category").nodeValue);
document.write("<br />" + x.length);
Output:
cooking
1

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the x variable to hold a list of all attributes of the first <book> element
3. Output the value from the "category" attribute
4. Output the length of the attribute list
XML DOM Traverse Node Tree
Traversing means looping through or traveling across the node tree.
Traversing the Node Tree
Often we want to loop an XML document, for example: when you want to extract the
value of each element.
This is called "Traversing the node tree"
The example below loops through all child nodes of <book>, and displays their names
and values:
<html>
<head>
<script type="text/javascript" src="loadxmlstring.js"></script>
</head>
<body>
<script type="text/javascript">
text="<book>";
text=text+"<title>Everyday Italian</title>";
text=text+"<author>Giada De Laurentiis</author>";
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text=text+"<year>2005</year>";
text=text+"</book>";
xmlDoc=loadXMLString(text);
// documentElement always represents the root node
x=xmlDoc.documentElement.childNodes;
for (i=0;i<x.length;i++)
{
document.write(x[i].nodeName);
document.write(": ");
document.write(x[i].childNodes[0].nodeValue);
document.write("<br />");
}
</script>
</body>
</html>
Output:
title: Everyday Italian
author: Giada De Laurentiis
year: 2005

1. loadXMLString() loads the XML string into xmlDoc
2. Get the child nodes of the root element
3. For each child node, output the node name and the node value of the text node
XML DOM - Navigating Nodes
Nodes can be navigated using node relationships.

Accessing nodes in the node tree via the relationship between nodes, is often called
"navigating nodes".
In the XML DOM, node relationships are defined as properties to the nodes:







parentNode
childNodes
firstChild
lastChild
nextSibling
previousSibling
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The following image illustrates a part of the node tree and the relationship between nodes
inbooks.xml:

DOM - Parent Node
All nodes has exactly one parent node. The following code navigates to the parent node
of <book>:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("book")[0];
document.write(x.parentNode.nodeName);

Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the first <book> element
3. Output the node name of the parent node of "x"
Avoid Empty Text Nodes
Firefox, and some other browsers, will treat empty white-spaces or new lines as text
nodes, Internet Explorer will not.
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This causes a problem when using the properties: firstChild, lastChild, nextSibling,
previousSibling.
To avoid navigating to empty text nodes (spaces and new-line characters between
element nodes), we use a function that checks the node type:
function get_nextSibling(n)
{
y=n.nextSibling;
while (y.nodeType!=1)
{
y=y.nextSibling;
}
return y;
}
The function above allows you to use get_nextSibling(node) instead of the
propertynode.nextSibling.
Code explained:
Element nodes are type 1. If the sibling node is not an element node, it moves to the next
nodes until an element node is found. This way, the result will be the same in both Internet
Explorer and Firefox.
Get the First Child Element
The following code displays the first element node of the first <book>:
Example
<html>
<head>
<script type="text/javascript" src="loadxmldoc.js">
</script>
<script type="text/javascript">
//check if the first node is an element node
function get_firstChild(n)
{
y=n.firstChild;
while (y.nodeType!=1)
{
y=y.nextSibling;
}
return y;
}
</script>
</head>
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<body>
<script type="text/javascript">
xmlDoc=loadXMLDoc("books.xml");
x=get_firstChild(xmlDoc.getElementsByTagName("book")[0]);
document.write(x.nodeName);
</script>
</body>
</html>
Output:
title
XML DOM Get Node Values
The nodeValue property is used to get the text value of a node.
The getAttribute() method returns the value of an attribute.
Get the Value of an Element
In the DOM, everything is a node. Element nodes does not have a text value.
The text of an element node is stored in a child node. This node is called a text node.
The way to get the text of an element, is to get the value of the child node (text node).
Get an Element Value
The getElementsByTagName() method returns a node list containing all elements with
the specified tag name in the same order as they appear in the source document.
The following code loads "books.xml" into xmlDoc using loadXMLDoc() and retrieves
the first <title> element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0];
The childNodes property returns a list of child nodes. The <title> element has only one
child node. It is a text node.
The following code retrieves the text node of the <title> element:
x=xmlDoc.getElementsByTagName("title")[0];
y=x.childNodes[0];
The nodeValue property returns the text value of the text node:
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x=xmlDoc.getElementsByTagName("title")[0];
y=x.childNodes[0];
txt=y.nodeValue;

Result: txt = "Everyday Italian"
Get the Value of an Attribute
In the DOM, attributes are nodes. Unlike element nodes, attribute nodes have text values.
The way to get the value of an attribute, is to get its text value.
This can be done using the getAttribute() method or using the nodeValue property of the
attribute node.
Get an Attribute Value - getAttribute()
The getAttribute() method returns an attribute value.
The following code retrieves the text value of the "lang" attribute of the first <title>
element:
xmlDoc=loadXMLDoc("books.xml");
txt=xmlDoc.getElementsByTagName("title")[0].getAttribute("lang");

Result: txt = "en"
Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the txt variable to be the value of the "lang" attribute of the first title element node
Loop through all <book> elements and get their "category" attributes: Try it yourself
Get an Attribute Value - getAttributeNode()
The getAttributeNode() method returns an attribute node.
The following code retrieves the text value of the "lang" attribute of the first <title>
element:
xmlDoc=loadXMLDoc("books.xml");
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x=xmlDoc.getElementsByTagName("title")[0].getAttributeNode("lang");
txt=x.nodeValue;

Result: txt = "en"
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the "lang" attribute node of the first <title> element node
3. Set the txt variable to be the value of the attribute
Loop through all <book> elements and get their "category" attributes: Try it yourself
XML DOM Change Node Values
The nodeValue property is used to change a node value.
The setAttribute() method is used to change an attribute value.
Change the Value of an Element
In the DOM, everything is a node. Element nodes do not have a text value.
The text of an element node is stored in a child node. This node is called a text node.
The way to change the text of an element, is to change the value of the child node (text
node).
Change the Value of a Text Node
The nodeValue property can be used to change the value of a text node.
The following code changes the text node value of the first <title> element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
x.nodeValue="Easy Cooking";

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the text node of the first <title> element
3. Change the node value of the text node to "Easy Cooking"
Change the Value of an Attribute
In the DOM, attributes are nodes. Unlike element nodes, attribute nodes have text values.
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The way to change the value of an attribute, is to change its text value.
This can be done using the setAttribute() method or using the nodeValue property of the
attribute node.
Change an Attribute Using setAttribute()
The setAttribute() method changes the value of an existing attribute, or creates a new
attribute.
The following code changes the category attribute of the <book> element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName('book');
x[0].setAttribute("category","food");

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the first <book> element
3. Change the "category" attribute value to "food"
Change an Attribute Using nodeValue
The nodeValue property can be used to change the value of a attribute node:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("book")[0]
y=x.getAttributeNode("category");
y.nodeValue="food";

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the "category" attribute of the first <book> element
3. Change the attribute node value to "food"
XML DOM Remove Nodes
The removeChild() method removes a specified node.
The removeAttribute() method removes a specified attribute.
Remove an Element Node
The removeChild() method removes a specified node.
When a node is removed, all its child nodes are also removed.
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The following code fragment will remove the first <book> element from the loaded xml:
xmlDoc=loadXMLDoc("books.xml");
y=xmlDoc.getElementsByTagName("book")[0];
xmlDoc.documentElement.removeChild(y);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the variable y to be the element node to remove
3. Remove the element node by using the removeChild() method from the parent node
Remove Myself - Remove the Current Node
The removeChild() method is the only way to remove a specified node.
When you have navigated to the node you want to remove, it is possible to remove that
node using the parentNode property and the removeChild() method:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("book")[0];
x.parentNode.removeChild(x);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the variable y to be the element node to remove
3. Remove the element node by using the parentNode property and the removeChild()
method
Remove a Text Node
The removeChild() method can also be used to remove a text node:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0];
y=x.childNodes[0];
x.removeChild(y);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the variable x to be the first title element node
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3. Set the variable y to be the text node to remove
4. Remove the element node by using the removeChild() method from the parent node
Clear a Text Node
The nodeValue property can be used to change or clear the value of a text node:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
x.nodeValue="";
Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set the variable x to be the text node of the first title element
3. Use the nodeValue property to clear the text from the text node
Remove an Attribute Node by Name
The removeAttribute(name) method is used to remove an attribute node by its name.
Example: removeAttribute('category')
The following code fragment removes the "category" attribute in the first <book>
element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("book");
x[0].removeAttribute("category");

Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Use getElementsByTagName() to get book nodes
3. Remove the "category" attribute form the first book element node
Remove Attribute Nodes by Object
The removeAttributeNode(node) method is used to remove an attribute node, using the
node object as parameter.
Example: removeAttributeNode(x)
The following code fragment removes all the attributes of all <book> elements:
xmlDoc=loadXMLDoc("books.xml");
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x=xmlDoc.getElementsByTagName("book");
for (i=0;i<x.length;i++)
{
while (x[i].attributes.length>0)
{
attnode=x[i].attributes[0];
old_att=x[i].removeAttributeNode(attnode);
}
}

Example explained:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Use getElementsByTagName() to get all book nodes
3. For each book element check if there are any attributes
4. While there are attributes in a book element, remove the attribute
XML DOM Replace Nodes

The replaceChild() method is used to replace a node.
The following code fragment replaces the first <book> element:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.documentElement;
//create a book element, title element and a text node
newNode=xmlDoc.createElement("book");
newTitle=xmlDoc.createElement("title");
newText=xmlDoc.createTextNode("A Notebook");
//add the text node to the title node,
newTitle.appendChild(newText);
//add the title node to the book node
newNode.appendChild(newTitle);
y=xmlDoc.getElementsByTagName("book")[0]
//replace the first book node with the new node
x.replaceChild(newNode,y);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Create a new element node <book>
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3.
4.
5.
6.
7.

Create a new element node <title>
Create a new text node with the text "A Notebook"
Append the new text node to the new element node <title>
Append the new element node <title> to the new element node <book>
Replace the first <book> element node with the new <book> element node

Replace Data In a Text Node
The replaceData() method is used to replace data in a text node.
The replaceData() method has three parameters:




offset - Where to begin replacing characters. Offset value starts at zero
length - How many characters to replace
string - The string to insert
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
x.replaceData(0,8,"Easy");

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the text node of the first <title> element node
3. Use the replaceDat method to replace the eight first characters from the text node
with "Easy"
Use the nodeValue Property Instead
It is easier to replace the data in a text node using the nodeValue property.
The following code fragment will replace the text node value in the first <title> element
with "Easy Italian":
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
x.nodeValue="Easy Italian";

:
1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Get the text node of the first <title> element node
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3. Use the nodeValue property to change the text of the text node
XML DOM Create Nodes

The createElement() method creates a new element node:
xmlDoc=loadXMLDoc("books.xml");
newel=xmlDoc.createElement("edition");
x=xmlDoc.getElementsByTagName("book")[0];
x.appendChild(newel);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Create a new element node <edition>
3. Append the element node to the first <book> element
Create a New Attribute Node
The createAttribute() is used to create a new attribute node:
xmlDoc=loadXMLDoc("books.xml");
newatt=xmlDoc.createAttribute("edition");
newatt.nodeValue="first";
x=xmlDoc.getElementsByTagName("title");
x[0].setAttributeNode(newatt);

1.
2.
3.
4.

Load "books.xml" into xmlDoc using loadXMLDoc()
Create a new attribute node "edition"
Set the value of the attribute node to "first"
Add the new attribute node to the first <title> element

Create an Attribute Using setAttribute()
Since the setAttribute() method creates a new attribute if the attribute does not exist, it
can be used to create a new attribute.
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName('book');
x[0].setAttribute("edition","first");
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1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set (create) the attribute "edition" with the value "first" for the first <book> element
Create a Text Node
The createTextNode() method creates a new text node:
xmlDoc=loadXMLDoc("books.xml");
newel=xmlDoc.createElement("edition");
newtext=xmlDoc.createTextNode("first");
newel.appendChild(newtext);
x=xmlDoc.getElementsByTagName("book")[0];
x.appendChild(newel);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Create a new element node <edition>
3. Create a new text node with the text "first"
4. Append the new text node to the element node
5. Append the new element node to the first <book> element
Create a Comment Node
The createComment() method creates a new comment node.
xmlDoc=loadXMLDoc("books.xml");
newComment=xmlDoc.createComment("Revised March 2008");
x=xmlDoc.getElementsByTagName("book")[0];
x.appendChild(newComment);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Create a new comment node
3. Append the new comment node to the first <book> element
XML DOM Add Nodes
Add a Node - appendChild()
The appendChild() method adds a child node to an existing node.
The new node is added (appended) after any existing child nodes.
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The following code fragment creates an element (<edition>), and adds it after the
last child of the first <book> element:
xmlDoc=loadXMLDoc("books.xml");
newel=xmlDoc.createElement("edition");
x=xmlDoc.getElementsByTagName("book")[0];
x.appendChild(newel);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Create a new node <edition>
3. Append the node to the first <book> element
Insert a Node - insertBefore()
The insertBefore() method is used to insert a node before a specified child node.
This method is useful when the position of the added node is important:
xmlDoc=loadXMLDoc("books.xml");
newNode=xmlDoc.createElement("book");
x=xmlDoc.documentElement;
y=xmlDoc.getElementsByTagName("book")[3];
x.insertBefore(newNode,y);

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Create a new element node <book>
3. Insert the new node in front of the last <book> element node
If the second parameter of insertBefore() is null, the new node will be added after the last
existing child node.
x.insertBefore(newNode,null) and x.appendChild(newNode) will both append a new
child node to x.
Add a New Attribute
There is no method called addAtribute().
The setAttribute() method creates a new attribute if the attribute does not exist:
xmlDoc=loadXMLDoc("books.xml");
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x=xmlDoc.getElementsByTagName('book');
x[0].setAttribute("edition","first");

1. Load "books.xml" into xmlDoc using loadXMLDoc()
2. Set (create) the attribute "edition" with the value "first" for the first <book> element
Add Text to a Text Node - insertData()
The insertData() method inserts data into an existing text node.
The insertData() method has two parameters:



offset - Where to begin inserting characters (starts at zero)
string - The string to insert

The following code fragment will add "Easy" to the text node of the first <title>
element of the loaded XML:
xmlDoc=loadXMLDoc("books.xml");
x=xmlDoc.getElementsByTagName("title")[0].childNodes[0];
x.insertData(0,"Easy ");

XML DOM Clone Nodes

The cloneNode() method creates a copy of a specified node.
The cloneNode() method has a parameter (true or false). This parameter indicates if the
cloned node should include all attributes and child nodes of the original node.
The following code fragment copies the first <book> node and appends it to the root node
of the document:
xmlDoc=loadXMLDoc("books.xml");
oldNode=xmlDoc.getElementsByTagName('book')[0];
newNode=oldNode.cloneNode(true);
xmlDoc.documentElement.appendChild(newNode);
//Output all titles
y=xmlDoc.getElementsByTagName("title");
for (i=0;i<y.length;i++)
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{
document.write(y[i].childNodes[0].nodeValue);
document.write("<br />");
}
Output:
Everyday Italian
Harry Potter
XQuery Kick Start
Learning XML
Everyday Italian
:
1.
2.
3.
4.
5.

Load "books.xml" into xmlDoc using loadXMLDoc()
Get the node to copy
Copy the node into "newNode" using the cloneNode method
Append the new node to the the root node of the XML document
Output all titles for all books in the document

XML DOM Node Types

The following table lists the different W3C node types, and which node types they may
have as children:
Node type
Description
Children
Document
Represents the entire document
Element (max. one),
(the root-node of the DOM tree)
ProcessingInstruction,
Comment, DocumentType
DocumentFragment
Represents a "lightweight"
Element,
Document object, which can hold a
ProcessingInstruction,
portion of a document
Comment, Text,
CDATASection,
EntityReference
DocumentType
Provides an interface to the
None
entities defined for the document
ProcessingInstruction
Represents a processing
None
instruction
EntityReference
Represents an entity reference
Element,
ProcessingInstruction,
Comment, Text,
CDATASection,
EntityReference
Element
Represents an element
Element, Text,
Comment,
ProcessingInstruction,
CDATASection,
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Attr
Text
CDATASection

Comment
Entity

Represents an attribute
Represents textual content in an
element or attribute
Represents a CDATA section in
a document (text that will NOT be
parsed by a parser)
Represents a comment
Represents an entity

Notation

Represents a notation declared in
the DTD
Node Types - Return Values

EntityReference
Text, EntityReference
None
None

None
Element,
ProcessingInstruction,
Comment, Text,
CDATASection,
EntityReference
None

The following table lists what the nodeName and the nodeValue properties will return for
each node type:
Node type
nodeName returns
nodeValue returns
Document
#document
null
DocumentFragment
#document fragment
null
DocumentType
doctype name
null
EntityReference
entity reference name
null
Element
element name
null
Attr
attribute name
attribute value
ProcessingInstruction
target
content of node
Comment
#comment
comment text
Text
#text
content of node
CDATASection
#cdata-section
content of node
Entity
entity name
null
Notation
notation name
null

NodeTypes - Named Constants
NodeType
1
2
3
4
5
6
7
8

Named Constant
ELEMENT_NODE
ATTRIBUTE_NODE
TEXT_NODE
CDATA_SECTION_NODE
ENTITY_REFERENCE_NODE
ENTITY_NODE
PROCESSING_INSTRUCTION_NODE
COMMENT_NODE
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9
DOCUMENT_NODE
10
DOCUMENT_TYPE_NODE
11
DOCUMENT_FRAGMENT_NODE
12
NOTATION_NODE
XML DOM - The Node Object
Node Object Properties
Property
baseURI
childNodes

Description
Returns the absolute base URI of a node
Returns a NodeList of child nodes for a node

firstChild
lastChild
localName

Returns the first child of a node
Returns the last child of a node
Returns the local part of the name of a node

namespaceURI
nextSibling

Returns the namespace URI of a node
Returns the node immediately following a node

nodeName

Returns the name of a node, depending on its type

nodeType
nodeValue
ownerDocument
parentNode
prefix
previousSibling
textContent
text
xml

Returns the type of a node
Sets or returns the value of a node, depending on
its type
Returns the root element (document object) for a
node
Returns the parent node of a node
Sets or returns the namespace prefix of a node
Returns the node immediately before a node
Sets or returns the textual content of a node and
its descendants
Returns the text of a node and its descendants. IEonly property
Returns the XML of a node and its descendants.
IE-only property

Node Object Methods
Method
appendChild()
cloneNode()
compareDocumentPosition()
getFeature(feature,version)
getUserData(key)

Description
Adds a new child node to the end of the list of
children of a node
Clones a node
Compares the document position of two nodes
Returns a DOM object which implements the
specialized APIs of the specified feature and version
Returns the object associated to a key on a this
node. The object must first have been set to this node
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hasAttributes()
hasChildNodes()
insertBefore()
isDefaultNamespace(URI)
isEqualNode()
isSameNode()
isSupported(feature,version)
lookupNamespaceURI()
lookupPrefix()
normalize()

removeChild()
replaceChild()
setUserData(key,data,handler)
XML DOM - The NodeList Object
NodeList Object Properties
Property
length

by calling setUserData with the same key
Returns true if a node has any attributes,
otherwise it returns false
Returns true if a node has any child nodes,
otherwise it returns false
Inserts a new child node before an existing child
node
Returns whether the specified namespaceURI is
the default
Checks if two nodes are equal
Checks if two nodes are the same node
Returns whether a specified feature is supported
on a node
Returns the namespace URI matching a specified
prefix
Returns the prefix matching a specified
namespace URI
Puts all text nodes underneath a node (including
attributes) into a "normal" form where only structure
(e.g., elements, comments, processing instructions,
CDATA sections, and entity references) separates
Text nodes, i.e., there are neither adjacent Text
nodes nor empty Text nodes
Removes a child node
Replaces a child node
Associates an object to a key on a node

Description
Returns the number of nodes in a node list

NodeList Object Methods
Method
item()

Description
Returns the node at the specified index in a node list

XSLT - XSL Transformations


XSLT is a language for transforming XML documents into XHTML documents or to
other XML documents.
 XPath is a language for navigating in XML documents.
What is XSLT?
 XSLT stands for XSL Transformations
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 XSLT is the most important part of XSL
 XSLT transforms an XML document into another XML document
 XSLT uses XPath to navigate in XML documents
XSLT is a W3C Recommendation
XSLT = XSL Transformations
 XSLT is the most important part of XSL.
 XSLT is used to transform an XML document into another XML document, or
another type of document that is recognized by a browser, like HTML and XHTML.
Normally XSLT does this by transforming each XML element into an (X)HTML
element.
 With XSLT we can add/remove elements and attributes to or from the output file. We
can also rearrange and sort elements, perform tests and make decisions about which
elements to hide and display, and a lot more.
 A common way to describe the transformation process is to say that XSLT
transforms an XML source-tree into an XML result-tree.
Create XML file called Cdcatlog.xml
This XML file does not appear to have any style information associated with it. The
document tree is shown below.
<catalog>
<cd>
<title>Empire Burlesque</title>
<artist>Bob Dylan</artist>
<country>USA</country>
<company>Columbia</company>
<price>10.90</price>
<year>1985</year>
</cd>
<cd>
<title>Hide your heart</title>
<artist>Bonnie Tyler</artist>
<country>UK</country>
<company>CBS Records</company>
<price>9.90</price>
<year>1988</year>
</cd>
<cd>
<title>Greatest Hits</title>
<artist>Dolly Parton</artist>
<country>USA</country>
<company>RCA</company>
<price>9.90</price>
<year>1982</year>
</cd>
</catalog>
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Then you create an XSL Style Sheet ("cdcatalog.xsl") with a transformation template:
<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.org/1999/XSL/Transform">
<xsl:template match="/">
<html>
<body>
<h2>My CD Collection</h2>
<table border="1">
<tr bgcolor="#9acd32">
<th>Title</th>
<th>Artist</th>
</tr>
<xsl:for-each select="catalog/cd">
<tr>
<td><xsl:value-of select="title"/></td>
<td><xsl:value-of select="artist"/></td>
</tr>
</xsl:for-each>
</table>
</body>
</html>
</xsl:template>
</xsl:stylesheet>
Link the XSL Style Sheet to the XML Document
Add the XSL style sheet reference to your XML document ("cdcatalog.xml"):
My CD Collection
Title
Artist
Empire Burlesque

Bob Dylan

Hide your heart

Bonnie Tyler

Greatest Hits

Dolly Parton

1. The <xsl:template> Element
 The <xsl:template> element is used to build templates.
 The match attribute is used to associate a template with an XML element. The
match attribute can also be used to define a template for the entire XML
document. The value of the match attribute is an XPath expression (i.e. match="/"
defines the whole document).
2. The <xsl:value-of> Element
 The <xsl:value-of> element can be used to extract the value of an XML element and
add it to the output stream of the transformation:
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3. The <xsl:for-each> Element
 The XSL <xsl:for-each> element can be used to select every XML element of a
specified node-se
 Filtering the Output
We can also filter the output from the XML file by adding a criterion to the select
attribute in the <xsl:for-each> element.
<xsl:for-each select="catalog/cd[artist='Bob Dylan']">
Legal filter operators are:
= (equal)
!= (not equal)
&lt; less than
&gt; greater than
4. The <xsl:sort> element is used to sort the output.
5. The <xsl:if> element is used to put a conditional test against the content of the XML
file.
6. The <xsl:choose> element is used in conjunction with <xsl:when> and
<xsl:otherwise> to express multiple conditional tests.
7. The <xsl:apply-templates> Element
 The <xsl:apply-templates> element applies a template to the current element or to
the current element's child nodes.
 If we add a select attribute to the <xsl:apply-templates> element it will process
only the child element that matches the value of the attribute. We can use the
select attribute to specify the order in which the child nodes are processed
Here is the source code needed to transform the XML file to XHTML on the client:
<html>
<head>
<script>
function loadXMLDoc(filename)
{
if (window.ActiveXObject)
{
xhttp = new ActiveXObject("Msxml2.XMLHTTP");
}
else
{
xhttp = new XMLHttpRequest();
}
xhttp.open("GET", filename, false);
try {xhttp.responseType = "msxml-document"} catch(err) {} // Helping IE11
xhttp.send("");
return xhttp.responseXML;
}
function displayResult()
{
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xml = loadXMLDoc("cdcatalog.xml");
xsl = loadXMLDoc("cdcatalog.xsl");
// code for IE
if (window.ActiveXObject || xhttp.responseType == "msxml-document")
{
ex = xml.transformNode(xsl);
document.getElementById("example").innerHTML = ex;
}
// code for Chrome, Firefox, Opera, etc.
else if (document.implementation && document.implementation.createDocument)
{
xsltProcessor = new XSLTProcessor();
xsltProcessor.importStylesheet(xsl);
resultDocument = xsltProcessor.transformToFragment(xml, document);
document.getElementById("example").appendChild(resultDocument);
}
}
</script>
</head>
<body onload="displayResult()">
<div id="example" />
</body>
</html>
 The loadXMLDoc() function does the following:










Create an XMLHttpRequest object
Use the open() and send() methods of the XMLHttpRequest object to send a request to a
server
Get the response data as XML data
The displayResult() function is used to display the XML file styled by the XSL file:
Load XML and XSL files
Test what kind of browser the user has
If Internet Explorer:
o Use the transformNode() method to apply the XSL style sheet to the xml
document
o Set the body of the current document (id="example") to contain the styled xml
document
If other browsers:
o Create a new XSLTProcessor object and import the XSL file to it
o Use the transformToFragment() method to apply the XSL style sheet to the xml
document
o Set the body of the current document (id="example") to contain the styled xml
document
123

UNIT IV PHP and XML 8
XSLT Elements

The links in the "Element" column point to attributes and more useful
information about each specific element.
Element
apply-imports
apply-templates
attribute
attribute-set
call-template
choose
comment
copy
copy-of
decimal-format
element
fallback
for-each
if
import

include

key
message
namespace-alias
number
otherwise
output
param
preserve-space
processing-instruction
sort
strip-space

Description
Applies a template rule from an imported style sheet
Applies a template rule to the current element or to the current
element's child nodes
Adds an attribute
Defines a named set of attributes
Calls a named template
Used in conjunction with <when> and <otherwise> to express
multiple conditional tests
Creates a comment node in the result tree
Creates a copy of the current node (without child nodes and
attributes)
Creates a copy of the current node (with child nodes and attributes)
Defines the characters and symbols to be used when converting
numbers into strings, with the format-number() function
Creates an element node in the output document
Specifies an alternate code to run if the processor does not support
an XSLT element
Loops through each node in a specified node set
Contains a template that will be applied only if a specified
condition is true
Imports the contents of one style sheet into another. Note: An
imported style sheet has lower precedence than the importing style
sheet
Includes the contents of one style sheet into another. Note: An
included style sheet has the same precedence as the including style
sheet
Declares a named key that can be used in the style sheet with the
key() function
Writes a message to the output (used to report errors)
Replaces a namespace in the style sheet to a different namespace in
the output
Determines the integer position of the current node and formats a
number
Specifies a default action for the <choose> element
Defines the format of the output document
Declares a local or global parameter
Defines the elements for which white space should be preserved
Writes a processing instruction to the output
Sorts the output
Defines the elements for which white space should be removed
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stylesheet
template
text
transform
value-of
variable
when
with-param

Defines the root element of a style sheet
Rules to apply when a specified node is matched
Writes literal text to the output
Defines the root element of a style sheet
Extracts the value of a selected node
Declares a local or global variable
Specifies an action for the <choose> element
Defines the value of a parameter to be passed into a template

XML vocabularies:
 The examples of XML vocabularies are as follows:
 W3C XML Schema
 XSL (Extensible Stylesheet Language)
 MathML (Mathematical Markup Language)
 SVG (Scalable Vector Graphics)
 WML (Wireless Markup Language)
 XBRL (Extensible Business Reporting Language)
 XUL (Extensible User Interface Language)
 PDML (Product Data Markup Language)
MathML
 It describe mathematical notations and expressions
 Until now, computers use software packages like TeX nad LaTeX for displayinmg
complex mathematical expression
 But now we can go with MathML , which is the W3C’s Amaya TM browser / editor ,
which can be downloaded at no charge from
o www.w3.org/Amaya/user/BinDist.html
 MathML markup is divided in to two markup languages. They are
 Content markup
o This provides tags that embody mathematical concepts
o Allows programmers to write mathematical notation specific to different areas of
mathematics
o Distinguishes between different uses of same symbol
 Presentation markup
o It is directed towards formatting and displaying mathematical notation
 We embed the MathML content in HTML file by using a math element with the default
Namespace
o http://www.w3.org/1998/Math/MathML
 The mrow element is a container element for expressions that contain more than one
element.
 The mn element marks up an operator (e.g. +)
<?xml version="1.0"?>
<!-- mathml1.html -->
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<!-- Simple MathML

-->

<html xmlns="http://www.w3.org/1999/xhtml">
<head><title>Simple MathML Example</title></head>
<body>
<math xmlns = "http://www.w3.org/1998/Math/MathML">
<mrow>
<mn>2</mn>
<mo>+</mo>
<mn>3</mn>
<mo>=</mo>
<mn>5</mn>
</mrow>
</math>
</body>
</html>

Chemical Markup Language (CML)
 It is an XML vocabulary for representing molecular and chemical information
 CML takes advantage of XML’s portability to enable document authors to use and reuse
molecular information without corrupting important data in the process
 Document authors can view and edit CML using the jumbo browser (available at
www.xml-cml.org) or the Jmol browser (available at jmol.sourceforge.net)
 The following example shows how to render ammonia molecule rendered by Jmol

<?xml version = "1.0" ?>
<!-- ammonia.xml -->
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<!-- Structure of ammonia -->
<molecule id = "ammonia">
<atomArray>
<stringArray builtin = "id" >
Nitrogen Hydrogen1 Hydrogen2 Hydrogen3
</stringArray>
<stringArray builtin = "elementType">
NHHH
</stringArray>
<floatArray builtin = "x3">
-0.7 -1.3 -1.2 -0.7
</floatArray>
<floatArray builtin = "y3">
-0.0 0.2 0.8 -0.9
</floatArray>
<floatArray builtin = "z3">
0.0 -0.9 0.6 0.6
</floatArray>
</atomArray>
</molecule>

 Here the example defines the ammonia molecule using element molecule
 Attribute id identifies this molecule as ammonia
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 A molecule is composed of atoms. The atomArray elements used to specify one or more
atoms that comprise the molecule
 The atomarray element is used to specify one or more atoms that comprise the molecule
 It uses the stringArray and assign id to attribute built-in to specify the id’s of the atoms
that make up the molecule
 Ammonia contains one nitrogen atom and three hydrogen atoms
 The allowed values of element-Type include every element –Type include every element on
the periodic table
 The use of element floatArray with attribute built-in assigned to the value x3 to specify a list
of floating-point numbers.
 Each number defines the x-coordinate of each atom
 The first value (-0.7) is the x-coordinate of the first atom (nitrogen), the second value is the
x-coordinate of the second atom
 Then we also have define the z-coordinate
RSS
 It stands for RDF ( Resource Description frame work )Site summary and is also known as
Rich Site Summary and Really Simple Syndication
 It is a Popular and simple XML format designed to share headlines and Web content between
Web sites
 We can view various RSS formatted headlines and content at
www.brokenvaporware.com/ht/rss
 The below sample shows a RSS 2.0 file
 An RSS file , also called RSS feed, consists of a container rss element that denotes the RSS
version and Container channel elements
 RSS feeds can then contain descriptive tags and item elements that describe the news or
information
 Each item elements has a title element , a description element and a link element
 An aggregator is one type of RSS program it keeps tracks of many RSS feeds and brings
together information from the separate feeds
<?xml version = "1.0" ?>
<!-- deitel.rss -->
<!-- RSS feed
-->
<rss version = "2.0">
<channel>
<title>Deitel</title>
<link>http://www.deitel.com</link>
<description>CS textbooks</description>
<language>en-us</language>
<item>
<title>Simply VB How To Program</title>
<description>
This book combines the DEITEL signature live-code approach
with a new application-driven methodology, in which readers
build real-world applications that incorporate Visual
Basic .NET programming fundamentals.
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</description>
<link>
http://www.deitel.com/books/downloads.html#vbnetHTP2
</link>
</item>
<item>
<title>Visual C++ </title>
<title>Simply VB How To Program</title>
<description>
This book combines the DEITEL signature live-code approach
with a new application-driven methodology, in which readers
build real-world applications that incorporate Visual
Basic .NET programming fundamentals.
</description>
<link>
http://www.deitel.com/books/downloads.html#vbnetHTP2
</link>
</item>
<item>
<title>Visual C++ </title>
<description>
For experienced programmers. Pictures of pyramids
on the cover.
</description>
<link>
http://www.deitel.com/books/vbnetFEP1
</link>
</item>
</channel>
</rss>
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UNIT V INTRODUCTION TO AJAX and WEB SERVICES
AJAX: Ajax Client Server Architecture-XML Http Request Object-Call Back Methods; Web
Services: Introduction- Java web services Basics – Creating, Publishing ,Testing and Describing
a Web services (WSDL)-Consuming a web service, Database Driven web service from an
application –SOAP.

Ajax - Asynchronous JavaScript
What is Ajax?
Asynchronous JavaScript and XML or Ajax for short is new web development
technique used for the development of most interactive website. Ajax helps in making web
application more interactive by retrieving small amount of data from web server and then
showing it on application without refreshing our page
Usually in all the web applications, the user enters the data into the form and then clicks on the
submit button to submit the request to the server. Server processes the request and returns the
view in new page (by reloading the whole page). This process is inefficient, time consuming,
and a little frustrating for you user if the only the small amount of data exchange is required.
For example in an user registration form, this can be frustrating thing for the user, as whole
page is reloaded only to check the availability of the user name. Ajax will help in making your
application more interactive. With the help of Ajax you can tune your application to check the
availability of the user name without refreshing the whole page.
Understanding the technology behind Ajax

Ajax is not a single technology, but it is a combination of many technologies. These
technologies are supported by modern web browsers. Following are techniques used in the
Ajax applications.


JavaScript:
JavaScript is used to make a request to the web server. Once the response is returned by
the web server, more JavaScript can be used to update the current page. DHTML and
CSS is used to show the output to the user. JavaScript is used very heavily to provide the
dynamic behavior to the application.



Asynchronous Call to the Server:
Most of the Ajax application used the XMLHttpRequest object to send the request to the
web server. These calls are Asynchronous and there is no need to wait for the response to
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come back. User can do the normal work without any problem.


XML:
XML may be used to receive the data returned from the web server. JavaScript can be
used to process the XML data returned from the web server easily.

How Ajax Works? (Client Server Architecture)

When user first visits the page, the Ajax engine is initialized and loaded. From that point of
time user interacts with Ajax engine to interact with the web server. The Ajax engine operates
asynchronously while sending the request to the server and receiving the response from server.
Ajax life cycle within the web browser can be divided into following stages:


User Visit to the page: User visits the URL by typing URL in browser or clicking a link
from some other page.



Initialization of Ajax engine:
When the page is initially loaded, the Ajax engine is also initialized. The Ajax engine can
also be set to continuously refresh the page content without refreshing the whole page.
2
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Event Processing Loop:
* Browser event may instruct the Ajax engine to send request to server and receive the
response data
* Server response - Ajax engine receives the response from the server. Then it calls the
JavaScript call back functions
* Browser (View) update - JavaScript request call back functions is used to update the
browser. DHTML and css is used to update the browser display.

Benefits of Ajax
Ajax is new very promising technology, which has become extremely popular these days.
Here are the benefits of using Ajax:


Ajax can be used for creating rich, web-based applications that look and works like a
desktop application



Ajax is easy to learn. Ajax is based on JavaScript and existing technologies like XML,
CSS, DHTML. etc. So, its very easy to learn Ajax



Ajax can be used to develop web applications that can update the page data continuously
without refreshing the whole page

The Role of AJAX in enhancing the user experience on the Web
AJAX is not a new technology but a combination of several existing technologies in a new
way. These include HTML, CSS, DOM, XML, XSLT, XMLHttpRequest and Javascript. The
acronym AJAX stands for Asynchronous Javascript and XML. AJAX is based on open
standards supported by many browsers and platforms. AJAX is a new paradigm for building
web application.
AJAX applications eliminate the start-stop-start-stop nature of traditional web pages hence
allow web application to look and behave like the desktop ones, of course to a limited
extent. AJAX allows pages to request small bits of information from the server instead
of entire pages. This incremental updating of pages eliminates the page refresh problem and
slow response that have plagued Web applications since their inception.
AJAX has received tremendous industry recognition and support. The major software giants
and web portals have adopted it. A large number of AJAX toolkits and libraries are available
for free. AJAX does have its limitation but most of them can be overcome by integrating
AJAX with other technologies whenever required.
AJAX is here to change the user experience on desktop as well as on mobile devices.
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Rich Internet Applications

According to Wikipedia Rich Internet Applications (RIA) are web applications that have the
features and functionality of traditional desktop applications. RIA's transfer the processing
necessary for the user interface to the web client but keep the bulk of the data back on the
application server.
Traditional web applications centered all activity around a client-server architecture with all
processing done on the server, and the client only displaying static content. The biggest
drawback with this system is that all interaction must pass through the server, which requires
data to be sent to the server, the server to respond, and the page to be reloaded on the client
with the response. Most traditional web applications have clumsier and difficult to use
interfaces compared to desktop ones. The primary difference between a RIA and traditional
web applications is the amount and quality of interaction between the user and the interface.
An RIA can use a wider range of controls to improve users’ interaction allowing efficient
interactions, better error management, feedback and overall user experience. Another benefit
of RIAs is that data can be cached in the client, allowing a vastly more responsive user
interface and fewer round trips to the server.
Some of the features and benefits delivered by RIA's are listed below
a) Allows feedback, confirmation and errors messages to be displayed on same page/view.
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b) Wider variety of controls e.g. sliders, date pickers, windows, tabs, spinners etc.
c) No installation, just an AJAX enabled browser required
d) Higher immunity to viruses and piracy.
e) Reduced load on server resources as processing is distributes over server and client
f) Lowered application development and deployment costs
g) Reduction in network traffic due to more intelligent client and selective data request
The most common technologies used for building RIA's are Java applets and web start, Adobe
Flash and Flex, and AJAX. Efforts are being made to make AJAX work with the other
mentioned technologies. Adobe Systems has released libraries to help developers bridge
Adobe Flash and Flex technology with AJAX. Similarly libraries are available to integrate
AJAX with Java,.NET, PHP, Python, Perl, Ruby and other backend technologies.
What can AJAX do?
AJAX is playing a crucial role in making Web 2.0 promises a reality. Some of the features
of web 2.0 are
a) Use of Web as the platform
b) Software delivered as a service instead of packaged software
c) Cost-effective scalability
d) Architecture with user participation
AJAX interfaces are a key component of many Web 2.0 applications. Google, Yahoo,
Microsoft, Amazon and many others have embraced AJAX.
Google services like Maps, Gmail, Suggest, Reader use it. Google Maps, which is considered
as one of the most impressive and popular AJAX based application, allows user to zoom in
and out and scroll the map in four directions very much like a desktop application. User can
drag the map on screen with the mouse pointer and double click to center. All this with no
clicking and waiting for graphics to reload each time you want to view the adjacent parts of a
map. Gmail uses AJAX for spell-check, auto save, new email check and other functions. In
Google suggest suggestions are provided in real time as the user types the search query.
Yahoo's Flickr and instant search use AJAX. In Flickr the text-editing and tagging interface
uses it. Instant search gives user the result as he/she is typing the query. Yahoo frontpage too
has been AJAXified.
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Windows Live is a free AJAX virtual desktop. Some of its features are search, news, maps,
email integration, instant messenger, contact management tool etc. More features can be
included through the use of third party 'Gadgets'.
Meebo is a web based instant messenger client, it supports Yahoo, Gtalk, MSN and AIM
protocols. Writely, Zoho, gOffice, AjaxOffice are AJAX based online word processors; some
are full-fledged office suits. Digg is a technology news website that combines social
bookmarking, blogging, RSS, and non-hierarchical editorial control. Travbuddy lets users
create travel journals and share travel experiences, reviews and photos. This application also
uses Google Maps. Pageflakes, Netvibes and Protopage are free startpages.
Zimbra is an AJAX based collaboration suit. Kiko and Calendarhub are online calendars.
Pixoh is an online photo editing application
The impact of AJAX on user experience

AJAX user interfaces are highly responsive giving users the feeling that changes are
instantaneous. It also introduces multiple segments of interactivity on the same page. User
may submit a form and immediately after concentrate on some text or click on a menu item in
some other segment. Even in case of an error in one segment other segments can stay usable.
AJAX applications usually avoid the need of horizontal and vertical scrollbars, this adds to
user convenience.
Existing AJAX applications can be categorized into two types 1) partially AJAXed - here
AJAX is used to provide certain functionalities e.g. Flickr and 2) fully AJAXed - here
AJAX is necessary for functionalities as well as for user-interface e.g. Meebo, Google Maps,
Windows Live
The way users use fully AJAXed applications is very different from their traditional web
experience. In these applications the concept of web pages breaks down, surfing a site or using
an applications is not just clicking links and loading fresh pages. In some applications the
response may result in changes to small/certain parts of the current view, the URL in the
address bar remains unchanged and the Back, Forward, Reload and Bookmark buttons are
rendered meaningless. The browser is not certain to show the previous state of the application
on hitting Back/Forward buttons. Users need to adapt to this change in browser behavior.
Some of the processes/elements in user experience which have undergone AJAXification
are mentioned below
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a) Hierarchical tree navigation - users find it irritating to navigate trees in Directories
and Discussion threads, AJAX makes expansion/contraction of tree nodes smooth
without making the user wait for the new page to load
b) Form value check - as the user fills in a online form an AJAX call could be made to the
server to do tasks like checking availability of user name, measure strength of password,
populate drop-down boxes further down based on data already entered. Also auto-completion
and spell-check features can be provided
c) Rapid user-user communication - browser based chat applications and games can be built
without the need to manually refresh the page to get current data/state
d) Data filtering and rearranging - this include applying a filter, sorting by date or some
particular column values, relocate iframes, divs and page elements
e) Server-side pushes - AJAX enables simulation of server-side push technology using polling
Traditional Means of Web Application Development

In the early days the web pages were static, simple HTML web pages, later on it became
dynamic by using CGI script (Perl was mostly used), Microsoft's Active Server Pages (ASP)
were among the few popular languages to develop dynamic pages. But small changes in the
page forced to took a round trip from the browser to server.
In the early days the application forms has to be filled and submitted to the server by pressing
the submit button. After that the whole page was processed by the server and a new page sent
back to browser. This causes many round trip to the server.
Early developers strove to develop a new technology to overcome this situation, at early stage
the efforts were ad hoc in nature and complex too.
After that new technique took place like nested frames, iframe etc. Nested frames have the
problems to reload the entire page to display a single change in the page. This technique
allowed developers to update only selected portion of a page. Hidden iframe are another
technique, in this technique user has to made requests through hidden frames which is inserted
by html and JavaScript. This technique is much similar to AJAX, it has the ability to submit
the form without refreshing the page, again when server sent back data that is accessed
by JavaScript.
Another way is remote scripting which uses <src> tag to access any JavaScript file or coding.
It is cleaner than iframe technique, JavaScript tag generated on the server successfully loaded
on the web page.
Traditional Web sites use synchronous techniques in which users has to wait for the response
of the requests which has been made by the user and on the other hand the server has to keep
waiting when user do his work.
7
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Ajax Web Architecture
Web applications evolve. From static HTML sites first to AJAX applications more recently,
through multiple dynamic technologies (PHP, ASP, Java, and Ruby on Rails…), Web
application architectures and their dedicated tools regularly experience major advancements and
breakthroughs.
Here is the main principle: the server no longer manages the whole page but only sends raw data
to the client; all the pages generation and user interactions management is done on the client
side, that is to say in the browser.
This diagram illustrates the evolution of Web application architectures:
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Model 1: classic Web application
On the first diagram, the Web application is mainly executed on the server side. It sends directly
to the browser HTML pages, CSS and possibly JavaScript enhancing the behavior. Then, for
each user action requiring new data, the server is queried and returns a whole new HTML page.
Model 2: AJAX Web application
The second diagram introduces the AJAX pattern, for Asynchronous JavaScript and XML,
which appeared in the mid-2000s).
This architecture principle can make the application more responsive by reducing exchanges
between browser and server. When a user action generates a client call to retrieve new data, the
server only returns view fragments. Thus, only a small part of the screen is refreshed, rather than
the entire page. This requires the development of client-side JavaScript in order to manage
partial refreshments, for example by using the jQuery library and its $.Ajax function or others
tools more integrated with server platforms (such as Java Server Faces or Google Web Toolkit
for Java environments).
This architecture brought more reactivity but also more complexity. It has many pitfalls:




the extensive use of jQuery can make impossible the application maintenance,
without implementing complex technical rules (offered today by MV* frameworks like
Backbone.js and AngularJS)
despite their aim to ease developments, server-side frameworks like Java Server Faces
turned out to be very heavy and complex, leading to many bugs and performance
issues.

Model 3: client-side MV* Web application
The third diagram shows the new MV* client-side architecture, whose principle disrupts with
the previous ones: now the server sends only raw unformatted data and the client is
responsible for generating the screen out of it.
The term MV* refers to the MVC pattern, for Model View Controller, widely used server-side to
separate data and views management. More and more we use this term MV*, in order to
highlight the little differences from pure MVC implementations. But this is an expert
discussion…
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The important point in this new architecture is the shift of all the UI logic from the server to
the client.
This separation of concerns between server and client is not a new phenomenon. It has been
taken back by native mobile applications, consuming APIs independent from the client. The new
Web application architectures bring this possibility to Web applications.
JavaScript development industrialization
JavaScript development ecosystem, which can be summarized in two main categories:

Development frameworks: while we had libraries like jQuery before for easing
JavaScript development, developers now have proper frameworks for structuring their
applications. There are two advantages: accelerating development and ensuring a better
maintainability of the code. As of today, the best frameworks are AngularJS, Backbone.js
and Ember.js.

Industrialization tools: the industrialization of JavaScript development has exploded in
the past two years, heavily inspired by what already existed for other platforms such as
Java. The same way Java developers use Maven, JavaScript developers can now use
Grunt to automate testing and build their application, as well as applying the specific
front-end development workflow


The industrialization is also driven by the fact that JavaScript is spreading over other
areas than just Web applications, especially server-side with node.js.

Ajax as Web application Development

10
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AJAX is a web application development technique which encompasses different technologies
which make it more interesting and fun. It has the following technologies :
1.
2.
3.
4.
5.

JavaScript
XML
CSS
W3C DOM
XMLHttpRequest

Since it embraces so many technologies that's why it is neither easy nor tough. In
AJAX, "A"stands for "Asynchronous" that means sending data from the browser and
response send back from the server are not sequential. When user make requests then the
server can do its own work or it may fulfill other requests. Similarly when server is busy in
responding user may make further requests that means no request or response is synchronous
or depending on each other.
Data Exchange in AJAX
XML: In AJAX, data is exchanged with the help of XML files, there are many alternate
techniques are also available like CSV, JSON etc.
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Because of the simplicity of XML, it is becoming the new standard of exchanging data
between server and browser. XML is very easy to reformat, reuse.
DOM: The DOM (Document Object Model) is the object oriented representation of XML &
HTML documents, and provides an API for changing the content, structure, and style. The
DOM represents HTML & XML documents as object hierarchy, which is easy to parse by
XML tools.
CSS: CSS (Cascading Style Sheet) is used in web site for designing purpose, we can use CSS
in almost all aspects of the way the web pages look, size, color, width, length etc. of text box,
input area,..etc. that means every attribute of every user interface. In AJAX it is very useful to
use CSS, you can implement CSS as color changing on validation checking in
a registration form and other.
XMLHttpRequest: Unlike other usual web pages, with AJAX, JavaScript communicates
with server using JavaScript's XMLHttpRequest object. With the help of XMLHttpRequest a
web page can send request and get a response from the server without refreshing the page.
This object is supported by all the leading web browsers.
JavaScript: We can say that JavaScript is the pivot point of AJAX . IT performs the following
role in AJAX:
1. Handling XMLHttpRequest made HTTP requests
2. Using DOM, XSLT or any other method, parsing the response come from the server.
3. Presenting the response from server to user interface
Advantages and Disadvantages of AJAX
Advantages:
1. XMLHttpRequest - It is used for making requests to the non-Ajax pages. It supports all
kind of HTTP request type.

2. IFrame - It can make requests using both POST and GET methods. It supports every
modern browsers. It supports asynchronous file uploads
3. Cookies - In spite of implementation difference among browsers it supports large
number of browsers
4. The interface is much responsive, instead of the whole page, a section of the page is
transferred at a time.
5. Waiting time is reduced
6. Traffic to and from the server is reduced.
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Disadvantages:
1. XMLHttpRequest -In the older version of IE (5 & 6) ActiveX to be enabled, this feature
is available in new browsers and latest version of few.
2. IFrame - Requests have to be asynchronous. The design of the Server pages must be
compatible with IFrame requests There is an implementation difference among
different browsers. Unnecessary history records can be left on the history record of the
browser. Request size is increased due to the fact that data is URL-encoded.
3. Cookies - It prohibits no synchronous requests, it does not cope with large
requests/results The server pages requires to be designed to work with cookie requests.
Ajax Web Framework
According to the features of the Ajax framework, it is of following types:
1.
2.
3.
4.

Direct Ajax frameworks
Indirect Ajax frameworks
Ajax component frameworks
Server-driven Ajax frameworks

Direct Ajax frameworks
To these frameworks developer requires the knowledge of HTML, CSS, JavaScript and Ajax.
In this kind of framework developer authors the HTML and the api directly interacts with the
HTML elements. These frameworks provide the API for DOM manipulation, event handling
and animation support. This framework can't be used for complex application such as Ajax
Web based email client.
Indirect Ajax frameworks
These Ajax frameworks relies on a compiler technology that actually converts the high level
language into Ajax, HTML and JavaScript. In such framework high level language is used
which generates the JavaScript from the high level language. To use Indirect Ajax
frameworks, developer must know CSS, HTML. There is no requirement of knowing the Ajax
and Javascript as framework generates Ajax and JavaScript code.
Ajax component frameworks
The Ajax component frameworks provides lot of premade components such as grid, tabbed
panel, tree, combo box, date picker, HTML editors etc. We can use these components while
developing the UI for your web applications. These framework allows the developer to use
these components by just adding few lines of JavaScript or XML tags.
The Ajax component framework allows the developer to rapidly
develop web applications. These frameworks provides:
13

UNIT V INTRODUCTION TO AJAX and WEB SERVICES

1.
2.
3.
4.

Customizable API and event handling functions.
Skinning facilities for great looking website
Programmatic control of the components
The extensibility support, which make the framework very useful. You can create own
components by extending the existing one.

Server-driven Ajax frameworks
The Server-driven Ajax frameworks relies on the server side components for the Ajax
functionality. In such type of framework programmer's develops and manage the server side
components and the server generates necessary HTML and JavaScript for Ajax support. The
server-side framework renders the component(s) and handle the server client request response
data handling.
XMLHttpRequest Object:
As the use of XML and web services is increasing day by day, it is good to connect an HTML
page with XML, with the help of that we can get interim updates so easily without reloading
the page. It is possible due to the XMLHttpRequest object, which is responsible for retrieving
and submitting the XML data directly from the client side. It relies on Document Object
Model (DOM) to convert the retrieved XML data into HTML.
Microsoft first implemented the XMLHttpRequest object in IE 5 for Windows as an ActiveX
object. Afterward Mozilla and Apple's Safari also implemented in their own style.
XMLHttpRequest object facilitates the web developer a lot because with the help of this object
you can update the page with new data without reloading the page, communicate with server
in the background, request and receive data from the web server.
Creating an XMLHttpRequest object.
We can create an instance of the XMLHttpRequest in most of the modern popular browsers,
and in the old versions of the browsers we need to create an object of ActiveXObject.
var xmlobj=new XMLHttpRequest ();
var activeobj=new ActiveXObject("Microsoft.XMLHTTP");
How to use an XMLHttpRequest Object and Handle the server response:
We need to create an XMLHttpRequest, after that we will use few important functions like:
1.

onreadystatechange property: After submitting the request to the server, we need to
store the response from the server. onreadystatechange property stores the response from
the function which process the server.
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2. readystate property: readystate property holds the state of the server response, every
time readystate property change , onreadystatechange function executes. Possible values
and their meaning are given below:
State
0
1
2
3
4

The Request is:
Not initialized
Has been set up
Has been sent
In process
Is complete

3. responseText property: The data sent back from the server is stored and retrieved later
with the help of responseText property.

AJAX Example
In the following example we will see how to display server IP address dynamically with the
help of AJAX, HTML, & PHP.
SimpleAjax.html
<html>
<body>
<script type="text/javascript" >
function ajaxfunction()
{
var xmlhttp;
if(window.XMLHttpRequest)
{
xmlhttp=new XMLHttpRequest();
}
else
{
xmlhttp=new ActiveXObject("Microsoft.XMLHTTP");
}
xmlhttp.onreadystatechange=function()
{
if(xmlhttp.readyState==4)
{
document.timeform.time.value=xmlhttp.responseText;
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}
}
xmlhttp.open("GET","SimpleAjax.php",true);
xmlhttp.send(null);
}
</script>
<form name="timeform" >
Name:<input type="text" name="Name" onkeyup="ajaxfunction()"; />
<br/>
Time:<input type="text" name="time"/>
</form>
</body>
</html>
SimpleAjax.php
<?php
echo ($SERVER_ADDR);
?>
SimpleAjax.html
<html>
<body>
<script type="text/javascript" >
function ajaxfunction()
{
var xmlhttp;
if(window.XMLHttpRequest)
{
xmlhttp=new XMLHttpRequest();
}
else
{
xmlhttp=new ActiveXObject("Microsoft.XMLHTTP");
}
xmlhttp.onreadystatechange=function()
{
if(xmlhttp.readyState==4)
{
16
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document.timeform.time.value=xmlhttp.responseText;
}
}
xmlhttp.open("GET","SimpleAjax.php",true);
xmlhttp.send(null);
}
</script>
<form name="timeform" >
Name:<input type="text" name="Name" onkeyup="ajaxfunction()"; />
<br/>
Time:<input type="text" name="time"/>
</form>
</body>
</html>
Note: In this way we can get different dynamic values of server and other like time, date
etc.

Ajax First Example - Print Date and Time
we will create a simple Ajax Applicationfor displaying the current date and time. Date and
time information are retrieved asynchronously from the server side php script. Our HTML
page calls serverside php script to retrieve the today's date. Once the time data is retrieved
from the server, it usesjavascript and css to display the time on the HTML page.
The server side script is developed in PHP that displays the current time of the server. You
modify thephp to display your own message. This program can also be used to do some
business processing.
These days Ajax is being used extensively for the development of interactive websites. There
are many frameworks available these days to develop Ajax applications. But you should start
learning the Ajax from scratch. This is the first example in Ajax that will give you quick start
in the Ajax technologies.
Let's get started with the Ajax technology and develop our fist Ajax Datetime example.

Here is the code of HTML File:
<html>
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<head>
<title>Ajax Example</title>
<script language="Javascript">
function postRequest(strURL) {
var xmlHttp;
if (window.XMLHttpRequest) { // Mozilla, Safari, ...
var xmlHttp = new XMLHttpRequest();
} else if (window.ActiveXObject) { // IE
var xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
xmlHttp.open('POST', strURL, true);
xmlHttp.setRequestHeader('Content-Type',
'application/x-www-form-urlencoded');
xmlHttp.onreadystatechange = function() {
if (xmlHttp.readyState == 4) {
updatepage(xmlHttp.responseText);
}
}
xmlHttp.send(strURL);
}

function updatepage(str){
document.getElementById("result").innerHTML =
"<font color='red' size='5'>" + str + "</font>";;
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}
function showCurrentTime(){
var rnd = Math.random();
var url="time.php?id="+rnd;
postRequest(url);
}
</script>
</head>
<body>
<h1 align="center"><font color="#000080">Ajax Example</font></h1>
<p><font color="#000080">&nbsp;This very simple Ajax Example retrieves the
current date and time from server and shows on the form. To view the current
date and time click on the following button.</font></p>
<form name="f1">
<p align="center"><font color="#000080">&nbsp;<input value=" Show Time"
type="button" onclick='JavaScript:showCurrentTime()'
name="showdate"></font></p>
<div id="result" align="center"></div>
</form>
<div id=result></div>
</body>
</html>
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When use clicks on the "Show Time" button, the showCurrentTime() is called. The
the function showCurrentTime() calls the time.php using Ajax and then updates the
time values retrieved from server.
Here is the code of PHP (time.php) file:
<?
print date("l M dS, Y,
H:i:s");
?>

The above PHP code prints current date and time.

Ajax Multiplication Program

Ajax is a web development technique where we can send the request to server
without refreshing the page. Here we will multiply two values and display the
result on the page. This program calls the method 'callmultiply()' for the
multiplying the values entered by user. The multiplication operation is performed
20
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in the 'multiply.php' page at serverside. The 'callmultiply()' sends the numbers as url
string by calling the 'postRequest()' method. The 'postRequest()' method generates
Ajax call to serverside script 'multiply.php'. And finally 'updatepage()' method
updates the multiplication result on the html page.

Example of Ajax multiplication program:
<html>
<head>
<title>Ajax Multiply Example</title>
<script language="Javascript">
function postRequest(strURL){
var xmlHttp;
if(window.XMLHttpRequest){ // For Mozilla, Safari, ...
var xmlHttp = new XMLHttpRequest();
}
else if(window.ActiveXObject){ // For Internet Explorer
var xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
xmlHttp.open('POST', strURL, true);
xmlHttp.setRequestHeader('Content-Type', 'application/x-www-form-urlencoded');
xmlHttp.onreadystatechange = function(){
if (xmlHttp.readyState == 4){
updatepage(xmlHttp.responseText);
}
}
xmlHttp.send(strURL);
}
function updatepage(str){
document.getElementById('result').value = str;
}
function callMultiply(){
var a = parseInt(document.f1.a.value);
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var b = parseInt(document.f1.b.value);
var url = "multiply.php?a=" + a + "&b=" + b + "";
postRequest(url);
}
</script>
</head>
<body>
<h1 align="center"><font color="#000080">Ajax Example</font></h1>
<form name="f1">
<input name="a" id="a" value="">
<input name="b" id="b" value="">
<input name="result" type="text" id="result">
<input type="button" value="Multiply" onClick="callMultiply()"
name="showmultiply">
</form>
</body>
</html>

Here is the code of the "multiply.php" page:
<?
$a=$_GET["a"];
$b=$_GET["b"];
$mul=$a*$b;
echo $mul;
?>
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Ajax Login Program

In this program we will learn how to validate the user and show alert message if
user name or password are not correct. These days almost all the e-comm
applications requires authentication before accessing the secured part of the web
site. In this program we will show how you can send ajax request to authenticate the
user.
When a user input username and password and press Login button,
'call_login()' function is called. This method sends ajax request to server
(login.php) to validate the user. We have hardcoded the authonication mechanism
e.g. if you enter login name admin and password admin then the program will show
you success message. Otherwise it will show login failed message. You can change
the authentication logic in the page and easily authenticate use from database.
23

UNIT V INTRODUCTION TO AJAX and WEB SERVICES

Example of Ajax login Program :
<html>
<head>
<script language="javascript">
function postRequest(strURL){
var xmlHttp;
if(window.XMLHttpRequest){ // For Mozilla, Safari, ...
var xmlHttp = new XMLHttpRequest();
}
else if(window.ActiveXObject){ // For Internet Explorer
var xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
xmlHttp.open('POST', strURL, true);
xmlHttp.setRequestHeader('Content-Type', 'application/x-www-form-urlencoded');
xmlHttp.onreadystatechange = function(){
if (xmlHttp.readyState == 4){
updatepage(xmlHttp.responseText);
}
}
xmlHttp.send(strURL);
}
function updatepage(str){
if(str=="yes"){
alert("Welcome User");
}else{
alert("Invalid Login! Please try again!");
}
}
function call_login(){
var username = window.document.f1.username.value;
var password = window.document.f1.password.value;
var url = "login.php?username=" + username + "&password=" +password ;
postRequest(url);
}
</script>
</head>
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<body>
<Center>
<form name="f1" onsubmit="return call_login();">
<table border="0" bgcolor="#CCCCFF" cellspacing="1" cellpadding="3" width="287">
<tr>
<td align="left" colspan="2" width="275"><b><font size="5"
color="#000080">Login</font></b></td>
</tr>
<tr>
<td align="right" width="81"><b><font color="#000080">User
Name:</font></b></td>
<td width="184"><input type="text" name="username" id="user" size="20" value="" /></td>
</tr>
<tr>
<td align="right" width="81"><b><font color="#000080">Password:</font></b></td>
<td width="184"><input type="password" name="password" size="20" value="" /></td>
</tr>
<tr>
<td colspan="2" align="center" width="275"><input type="button" name="a1" value="Login"
onclick="call_login()"></td>
</tr>
</table>
</form>
</center>
</body>
</html>

Here is the code for login.php page:
<?
$username=$_GET["username"];
$password=$_GET["password"];
if($username=="admin" && $password=="admin"){
echo "yes";
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}else{
echo "No";
}
?>

Output

Ajax Registration Program

In this Ajax Registration program we will learn how to validate the user registration
through ajax call and then display the alert massage if no values are provided in the
username and password fields.
When a user input user Id and password and press Register button , method
'call_Register()' will make ajax call. If the value returned from the server is "yes"
the alert box will show 'Welcome for Register' otherwise it will show ' the Invalid
Id/password please enter the Id/password!'.
Example of Ajax Registration program:
<html>
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<head>
<title>Ajax Registratiion program</title>
<script language="javascript">
function postRequest(strURL){
var xmlHttp;
if(window.XMLHttpRequest){ // For Mozilla, Safari, ...
var xmlHttp = new XMLHttpRequest();
}
else if(window.ActiveXObject){ // For Internet Explorer
var xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
xmlHttp.open('POST', strURL, true);
xmlHttp.setRequestHeader('Content-Type', 'application/x-www-form-urlencoded');
xmlHttp.onreadystatechange = function(){
if (xmlHttp.readyState == 4){
updatepage(xmlHttp.responseText);
}
}
xmlHttp.send(strURL);
}
function updatepage(str){
if(str == "no"){
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alert("Invalid Id/password! Please fill Currect Id/password")
}
else{
alert("welcome for register !");
}
}
function call_register(){
var login_id =document.reg.uid.value;
var password=document.reg.passwd.value;
var url = "Register.php?loginid="+login_id+"&password="+password+"";
postRequest(url);
}
</script>
</head>
<body>
<center>
<form name="reg">
<table border="1" width="30%">
<tr>
<td align="center" colspan="2"> <font face="Monotype" size="5">Registration</font></td>
</tr>
<tr>
<td> Login id: </td> <td> <input type="text" name="uid" size="20"></td>
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</tr>
<tr>
<td> Password: </td><td><input type="password" name="passwd" size="20" /></td>
</tr>
<tr>
<td align="center" colspan="2"> <input type="submit" value="Register" onClick="return
call_register()"
style="background-color:#FFE9D2;color:#0000FF; border-color:#99CC33"> </td>
</tr>
</table>
</form>
</body>
</html>

Here this code support the Register.php for Ajax Registration program:
<?
$loginid=$_GET["loginid"];
$password=$_GET["password"];
if( $password == "" || $loginid == "" || ($loginid == "" && $password == "") ){
echo "no";
}
else{
echo "yes";
}
?>

Output
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Web services
 Web Services can convert your applications into Web-applications.
 Web Services are published, found, and used through the Web.
What are web services




Web service is any piece of software that makes itself available over the internet and
uses a standardized XML messaging system. XML is used to encode all communications
to a web service. For example, a client invokes a web service by sending an XML
message, then waits for a corresponding XML response. Because all communication is in
XML, web services are not tied to any one operating system or programming language-Java can talk with Perl; Windows applications can talk with Unix applications.
Web Services are self-contained, modular, distributed, dynamic applications that can be
described, published, located, or invoked over the network to create products, processes,
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and supply chains. These applications can be local, distributed, or Web-based. Web
services are built on top of open standards such as TCP/IP, HTTP, Java, HTML, and
XML.
Web services are XML-based information exchange systems that use the Internet for
direct application-to-application interaction. These systems can include programs,
objects, messages, or documents.
A web service is a collection of open protocols and standards used for exchanging data
between applications or systems. Software applications written in various programming
languages and running on various platforms can use web services to exchange data over
computer networks like the Internet in a manner similar to inter-process communication
on a single computer. This interoperability (e.g., between Java and Python, or Windows
and Linux applications) is due to the use of open standards
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Thus we can summarize web services as follows:







Web services are application components
Web services communicate using open protocols
Web services are self-contained and self-describing
Web services can be discovered using UDDI
Web services can be used by other applications
XML is the basis for Web services

Components of Web Services
The basic Web services platform is XML + HTTP. All the standard Web Services works
using following components




SOAP (Simple Object Access Protocol)
UDDI (Universal Description, Discovery and Integration)
WSDL (Web Services Description Language)
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How does it Work?
We can build a Java-based Web Service on Solaris that is accessible from your Visual
Basic program that runs on Windows. We can also use C# to build new Web Services on
Windows that can be invoked from your Web application that is based on JavaServer Pages
(JSP) and runs on Linux.
An Example
Consider a simple account-management and order -processing system. The accounting
personnel use a client application built with Visual Basic or JSP to create new accounts and enter
new customer orders.
The processing logic for this system is written in Java and resides on a Solaris machine, which
also interacts with a database to store the information.
The steps illustrated above are as follows:
1. The client program bundles the account registration information into a SOAP message.
2. This SOAP message is sent to the Web Service as the body of an HTTP POST request.
3. The Web Service unpacks the SOAP request and converts it into a command that the
application can understand. The application processes the information as required and
responds with a new unique account number for that customer.
4. Next, the Web Service packages up the response into another SOAP message, which it
sends back to the client program in response to its HTTP request.
5. The client program unpacks the SOAP message to obtain the results of the account
registration process. For further details regarding the implementation of Web Services
technology, read about the Cape Clear product set and review the product components.
Benefits of using Web Services


Exposing the existing function on to network:
A Web service is a unit of managed code that can be remotely invoked using
HTTP, that is, it can be activated using HTTP requests. So, Web Services allows you to
expose the functionality of your existing code over the network. Once it is exposed on the
network, other application can use the functionality of your program.



Connecting Different Applications i.e. Interoperability:
Web Services allows different applications to talk to each other and share data
and services among themselves. Other applications can also use the services of the web
services. For example VB or .NET application can talk to java web services and vice
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versa. So, Web services are used to make the application platform and technology
independent.



Standardized Protocol:
Web Services uses standardized industry standard protocol for the communication. All
the four layers (Service Transport, XML Messaging, Service Description and Service
Discovery layers) use the well defined protocol in the Web Services protocol stack. This
standardization of protocol stack gives the business many advantages like wide range of
choices, reduction in the cost due to competition and increase in the quality.



Low Cost of communication:
Web Services uses SOAP over HTTP protocol for the communication, so you can
use your existing low cost internet for implementing Web Services. This solution is much
less costly compared to proprietary solutions like EDI/B2B. Beside SOAP over HTTP,
Web Services can also be implemented on other reliable transport mechanisms like FTP
etc.

Characteristics of Web services XML-based
Web Services uses XML at data representation and data transportation layers. Using
XML eliminates any networking, operating system, or platform binding. So Web
Services based applications are highly interoperable application at their core level.


Loosely coupled
A consumer of a web service is not tied to that web service directly. The web
service interface can change over time without compromising the client's ability to
interact with the service. A tightly coupled system implies that the client and server logic
are closely tied to one another, implying that if one interface changes, the other must also
be updated. Adopting a loosely coupled architecture tends to make software systems
more manageable and allows simpler integration between different systems.



Coarse-grained
Object-oriented technologies such as Java expose their services through
individual methods. An individual method is too fine an operation to provide any useful
capability at a corporate level. Building a Java program from scratch requires the creation
of several fine-grained methods that are then composed into a coarse-grained service that
is consumed by either a client or another service. Businesses and the interfaces that they
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expose should be coarse-grained. Web services technology provides a natural way of
defining coarse-grained services that access the right amount of business logic.


Ability to be synchronous or asynchronous
Synchronicity refers to the binding of the client to the execution of the service. In
synchronous invocations, the client blocks and waits for the service to complete its
operation before continuing. Asynchronous operations allow a client to invoke a service
and then execute other functions. Asynchronous clients retrieve their result at a later point
in time, while synchronous clients receive their result when the service has completed.
Asynchronous capability is a key factor in enabling loosely coupled systems.



Supports Remote Procedure Calls (RPCs)
Web services allow clients to invoke procedures, functions, and methods on
remote objects using an XML-based protocol. Remote procedures expose input and
output parameters that a web service must support. Component development through
Enterprise JavaBeans (EJBs) and .NET Components has increasingly become a part of
architectures and enterprise deployments over the past couple of years. Both technologies
are distributed and accessible through a variety of RPC mechanisms. A web service
supports RPC by providing services of its own, equivalent to those of a traditional
component, or by translating incoming invocations into an invocation of an EJB or a
.NET component.



Supports document exchange

One of the key advantages of XML is its generic way of representing not only data,
but also complex documents. These documents can be simple, such as when representing a
current address, or they can be complex, representing an entire book or RFQ. Web services
support the transparent exchange of documents to facilitate business integration.
Web service Architecture
There are two ways to view the web service architecture.



The first is to examine the individual roles of each web service actor.
The second is to examine the emerging web service protocol stack.

1. Web Service Roles
There are three major roles within the web service architecture:


Service provider:
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This is the provider of the web service. The service provider implements the service and
makes it available on the Internet.


Service requestor
This is any consumer of the web service. The requestor utilizes an existing web service
by opening a network connection and sending an XML request.



Service registry
This is a logically centralized directory of services. The registry provides a central place
where developers can publish new services or find existing ones. It therefore serves as a
centralized clearinghouse for companies and their services.

2. Web Service Protocol Stack
A second option for viewing the web service architecture is to examine the emerging web service
protocol stack. The stack is still evolving, but currently has four main layers.


Service transport
This layer is responsible for transporting messages between applications. Currently, this
layer includes hypertext transfer protocol (HTTP), Simple Mail Transfer Protocol
(SMTP), file transfer protocol (FTP), and newer protocols, such as Blocks Extensible
Exchange Protocol (BEEP).



XML messaging
This layer is responsible for encoding messages in a common XML format so that
messages can be understood at either end. Currently, this layer includes XML-RPC and
SOAP.



Service description
This layer is responsible for describing the public interface to a specific web service.
Currently, service description is handled via the Web Service Description Language
(WSDL).



Service discovery
This layer is responsible for centralizing services into a common registry, and providing
easy publish/find functionality. Currently, service discovery is handled via Universal
Description, Discovery, and Integration (UDDI).
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As web services evolve, additional layers may be added, and additional technologies may
Service Transport
The bottom of the web service protocol stack is service transport. This layer is responsible for
actually transporting XML messages between two computers.


Hyper Text Transfer Protocol (HTTP)
Currently, HTTP is the most popular option for service transport. HTTP is simple, stable,
and widely deployed. Furthermore, most firewalls allow HTTP traffic. This allows
XMLRPC or SOAP messages to masquerade as HTTP messages. This is good if you
want to easily integrate remote applications, but it does raise a number of security
concerns.



Blocks Extensible Exchange Protocol (BEPP)
One promising alternative to HTTP is the Blocks Extensible Exchange Protocol
(BEEP).BEEP is a new IETF framework of best practices for building new protocols.
BEEP is layered directly on TCP and includes a number of built-in features, including an
initial handshake protocol, authentication, security, and error handling. Using BEEP, one
can create new protocols for a variety of applications, including instant messaging, file
transfer, content syndication, and network management

SOAP
 SOAP is an XML-based protocol for exchanging information between computers.
 SOAP is XML. That is, SOAP is an application of the XML specification.










SOAP is acronym for Simple Object Access Protocol
SOAP is a communication protocol
SOAP is designed to communicate via Internet
SOAP can extend HTTP for XML messaging
SOAP provides data transport for Web services
SOAP can exchange complete documents or call a remote procedure
SOAP can be used for broadcasting a message
SOAP is platform and language independent
SOAP is the XML way of defining what information gets sent and how

Although SOAP can be used in a variety of messaging systems and can be delivered via a variety
of transport protocols, the initial focus of SOAP is remote procedure calls transported via HTTP.
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SOAP enables client applications to easily connect to remote services and invoke remote
methods.
Other frameworks, including CORBA, DCOM, and Java RMI, provide similar functionality to
SOAP, but SOAP messages are written entirely in XML and are therefore uniquely platformand language-independent.
SOAP Message Structure
A SOAP message is an ordinary XML document containing the following elements.






Envelope: ( Mandatory )
Defines the start and the end of the message.
Header: ( Optional )
Contains any optional attributes of the message used in processing the message, either at
an intermediary point or at the ultimate end point.
Body: ( Mandatory )
Contains the XML data comprising the message being sent.
Fault: ( Optional )
An optional Fault element that provides information about errors that occurred while
processing the message

A SOAP Message Structure
<?xml version="1.0"?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://www.w3.org/2001/12/soap-envelope"
SOAP-ENV:encodingStyle="http://www.w3.org/2001/12/soap-encoding">
<SOAP-ENV:Header>
...
...
</SOAP-ENV:Header>
<SOAP-ENV:Body>
...
...
<SOAP-ENV:Fault>
...
...
</SOAP-ENV:Fault>
</SOAP-ENV:Body>
</SOAP_ENV:Envelope>
SOAP Envelope Element
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The SOAP envelope indicates the start and the end of the message so that the receiver knows
when an entire message has been received. The SOAP envelope solves the problem of knowing
when you're done receiving a message and are ready to process it. The SOAP envelope is
therefore basic ally a packaging mechanism
SOAP Envelope element can be explained as:











Every SOAP message has a root Envelope element.
Envelope element is mandatory part of SOAP Message.
Every Envelope element must contain exactly one Body element.
If an Envelope contains a Header element, it must contain no more than one, and it must
appear as the first child of the Envelope, beforethe Body.
The envelope changes when SOAP versions change.
The SOAP envelope is specified using the ENV namespace prefix and
theEnvelope element.
The optional SOAP encoding is also specified using a namespace name and the
optional encodingStyle element, which could also point to an encoding style other than
the SOAP one.
A v1.1-compliant SOAP processor will generate a fault when receiving a message
containing the v1.2 envelope namespace.
A v1.2- compliant SOAP processor generates a VersionMismatch fault if it receives a
message that does not include the v1.2 envelope namespace.

<?xml version="1.0"?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://www.w3.org/2001/12/soap-envelope"

SOAP-ENV:encodingStyle="http://www.w3.org/2001/12/soap-encoding">
...
Message information goes here
...
</SOAP-ENV:Envelope>
Following example illustrates the use of a SOAP message within an HTTP POST operation,
which sends the message to the server. It shows the namespaces for the envelope schema
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definition and for the schema definition of the encoding rules. The OrderEntry reference in the
HTTP header is the name of the program to be invoked at the tutorialspoint.com Web site.
POST /OrderEntry HTTP/1.1
Host: www.tutorialspoint.com
Content-Type: application/soap; charset="utf-8"
Content-Length: nnnn
<?xml version="1.0"?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://www.w3.org/2001/12/soap-envelope"
SOAP-ENV:encodingStyle="http://www.w3.org/2001/12/soap-encoding">
...
Message information goes here
...
</SOAP-ENV:Envelope>
SOAP Header Element
The optional Header element offers a flexible framework for specifying additional applicationlevel requirements. For example, the Header element can be used to specify a digital signature
for password-protected services; likewise, it can be used to specify an account number for payper-use SOAP services.
SOAP Header element can be explained as:







Header elements are optional part of SOAP messages.
Header elements can occur multiple times.
Headers are intended to add new features and functionality
The SOAP header contains header entries defined in a namespace.
The header is encoded as the first immediate child element of the SOAP envelope.
When more than one header is defined, all immediate child elements of the SOAP header
are interpreted as SOAP header blocks.
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SOAP Header element can have following two attributes




Actor attribute:
The SOAP protocol defines a message path as a list of SOAP service nodes. Each of
these intermediate nodes can perform some processing and then forward the message to
the next node in the chain. By setting the Actor attribute, the client can specify the
recipient of the SOAP header.
MustUnderstand attribute
Indicates whether a Header element is optional or mandatory. If set to true ie. 1 the
recipient must understand and process the Header attribute according to its defined
semantics, or return a fault.

<?xml version="1.0"?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://www.w3.org/2001/12/soap-envelope"
SOAP-ENV:encodingStyle="http://www.w3.org/2001/12/soap-encoding">
<SOAP-ENV:Header>
<t:Transaction
xmlns:t="http://www.tutorialspoint.com/transaction/"
SOAP-ENV:mustUnderstand="true">5</t:Transaction>
</SOAP-ENV:Header>
...
...
</SOAP-ENV:Envelope>

SOAP Body Element
The SOAP body is a mandatory element which contains the application-defined XML data being
exchanged in the SOAP message. The body must be contained within the envelope and must
follow any headers that might be defined for the message. The body is defined as a child element
of the envelope, and the semantics for the body are defined in the associated SOAP schema.
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The body contains mandatory information intended for the ultimate receiver of the message. For
example:
<?xml version="1.0"?>

<SOAP-ENV:Envelope
........
<SOAP-ENV:Body>
<m:GetQuotation xmlns:m="http://www.tp.com/Quotation">
<m:Item>Computers</m:Item>
</m:GetQuotation>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>
The example above requests the quotation of computer sets. Note that the m:GetQuotation and
the Item elements above are application-specific elements. They are not a part of the SOAP
standard.
Here is the response of above query:
<?xml version="1.0"?>

<SOAP-ENV:Envelope
........
<SOAP-ENV:Body>
<m:GetQuotationResponse xmlns:m="http://www.tp.com/Quotation">
<m:Quotation>This is Qutation</m:Quotation>
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</m:GetQuotationResponse>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>
Normally, the application also defines a schema to contain semantics associated with the request
and response elements.
The Quotation service might be implemented using an EJB running in an application server; if
so, the SOAP processor would be responsible for mapping the body information as parameters
into and out of the EJB implementation of theGetQuotationResponse service. The SOAP
processor could also be mapping the body information to a .NET object, a CORBA object, a
COBOL program, and so on.
SOAP Fault Element
When an error occurs during processing, the response to a SOAP message is a SOAP fault
element in the body of the message, and the fault is returned to the sender of the SOAP message.
The SOAP fault mechanism returns specific information about the error, including a predefined
code, a description, the address of the SOAP processor that generated





A SOAP Message can carry only one fault block
Fault element is an optional part of SOAP Message
For the HTTP binding, a successful response is linked to the 200 to 299 range of status
codes;
SOAP fault is linked to the 500 to 599 range of status codes.

The SOAP Fault element has the following sub elements:
Sub Element
Description
<faultCode>
A text code used to indicate a class of errors. See the next Table for a listing of predefined fault
codes.
<faultString>
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A text message explaning the error
<faultActor>
A text string indicating who caused the fault. This is useful if the SOAP message travels through
several nodes in the SOAP message path, and the client needs to know which node caused the
error. A node that does not act as the ultimate destination must include a faultActor element.
<detail>
An element used to carry application-specific error messages. The detail element can contain
child elements, called detail entries.
SOAP Fault Codes
The faultCode values defined below must be used in the faultcode element when describing
faults
Error
Description
SOAP-ENV:VersionMismatch
Found an invalid namespace for the SOAP Envelope element
SOAP-ENV:MustUnderstand
An immediate child element of the Header element, with the mustUnderstand attribute set to "1",
was not understood
SOAP-ENV:Client
The message was incorrectly formed or contained incorrect information
SOAP-ENV:Server
There was a problem with the server so the message could not proceed
SOAP Fault Example
The following code is a sample Fault. The client has requested a method named
ValidateCreditCard , but the service does not support such a method. This represents a client
request error, and the server returns the following SOAP response:
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<?xml version='1.0' encoding='UTF-8'?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"
xmlns:xsd="http://www.w3.org/1999/XMLSchema">
<SOAP-ENV:Body>
<SOAP-ENV:Fault>
<faultcode xsi:type="xsd:string">SOAP-ENV:Client</faultcode>
<faultstring xsi:type="xsd:string">
Failed to locate method (ValidateCreditCard) in class
(examplesCreditCard) at /usr/local/ActivePerl-5.6/lib/
site_perl/5.6.0/SOAP/Lite.pm line 1555.
</faultstring>
</SOAP-ENV:Fault>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

SOAP Encoding








SOAP includes a built-in set of rules for encoding data types.This enables the SOAP
message to indicate specific data types, such as integers, floats, doubles, or arrays.
SOAP data types are divided into two broad categories: scalar types and compound types.
Scalar types contain exactly one value, such as a last name, price, or product description.
Compound types contain multiple values, such as a purchase order or a list of stock
quotes.
Compound types are further subdivided into arrays and structs.
The encoding style for a SOAP message is set via the SOAP-ENV:encodingStyle
attribute.
SOAP arrays have a very specific set of rules, which require that you specify both the
element type and array size. SOAP also supports multidimensional arrays, but not all
SOAP implementations support multidimensional functionality.

SOAP Transport





OAP is not tied to any one transport protocol.
SOAP can be transported via SMTP, FTP, IBM's MQSeries, or Microsoft Message
Queuing (MSMQ).
SOAP specification includes details on HTTP only.
HTTP remains the most popular SOAP transport protocol.
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SOAP via HTTP
SOAP requests are sent via an HTTP request and SOAP responses are returned within the
content of the HTTP response. While SOAP requests can be sent via an HTTP GET, the
specification includes details on HTTP POST only.
Additionally, both HTTP requests and responses are required to set their content type to text/xml.
The SOAP specification mandates that the client must provide a SOAPAction header, but the
actual value of the SOAPAction header is dependent on the SOAP server implementation.

SOAP Examples
In the example below, a GetQuotation request is sent to a SOAP Server over HTTP. The request
has a QuotationName parameter, and a Quotation will be returned in the response.
The namespace for the function is defined in "http://www.xyz.org/quotation" address.
Here is the SOAP request:
POST /Quotation HTTP/1.0
Host: www.xyz.org
Content-Type: text/xml; charset=utf-8
Content-Length: nnn

<?xml version="1.0"?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://www.w3.org/2001/12/soap-envelope"
SOAP-ENV:encodingStyle="http://www.w3.org/2001/12/soap-encoding">
<SOAP-ENV:Body xmlns:m="http://www.xyz.org/quotations">
<m:GetQuotation>
<m:QuotationsName>MiscroSoft</m:QuotationsName>
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</m:GetQuotation>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>
A corresponding SOAP response will look like :
HTTP/1.0 200 OK
Content-Type: text/xml; charset=utf-8
Content-Length: nnn

<?xml version="1.0"?>
<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://www.w3.org/2001/12/soap-envelope"
SOAP-ENV:encodingStyle="http://www.w3.org/2001/12/soap-encoding">
<SOAP-ENV:Body xmlns:m="http://www.xyz.org/quotation">
<m:GetQuotationResponse>
<m:Quotation>Here is the quotation</m:Quotation>
</m:GetQuotationResponse>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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WSDL (Web Services Description Language )











WSDL stands for Web Services Description Language
WSDL is an XML based protocol for information exchange in decentralized and
distributed environments.
WSDL is the standard format for describing a web service.
WSDL definition describes how to access a web service and what operations it will
perform.
WSDL is a language for describing how to interface with XML-based services.
WSDL is an integral part of UDDI, an XML-based worldwide business registry.
WSDL is the language that UDDI uses.
WSDL was developed jointly by Microsoft and IBM.
WSDL is pronounced as 'wiz-dull' and spelled out as 'W-S-D-L'

WSDL Usage:
WSDL is often used in combination with SOAP and XML Schema to provide web services over
the Internet. A client program connecting to a web service can read the WSDL to determine what
functions are available on the server. Any special datatypes used are embedded in the WSDL file
in the form of XML Schema. The client can then use SOAP to actually call one of the functions
listed in the WSDL.

History of WSDL
WSDL 1.1 was submitted as a W3C Note by Ariba, IBM and Microsoft for describing services
for the W3C XML Activity on XML Protocols in March 2001.
WSDL 1.1 has not been endorsed by the World Wide Web Consortium (W3C), however it has
just (May 11th, 2005) released a draft for version 2.0, that will be a recommendation (an official
standard), and thus endorsed by the W3C.
WSDL Elements
WSDL breaks down Web services into three specific, identifiable elements that can be combined
or reused once defined.
Three major elements of WSDL that can be defined separately and they are:



Types
Operations
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Binding

A WSDL document has various elements, but they are contained within these three main
elements, which can be developed as separate documents and then they can be combined or
reused to form complete WSDL files.
Following are the elements of WSDL document. Within these elements are further subelements,
or parts:











Definition: element must be the root element of all WSDL documents. It defines the
name of the web service, declares multiple namespaces used throughout the remainder of
the document, and contains all the service elements described here.
Data types: the data types - in the form of XML schemas or possibly some other
mechanism - to be used in the messages
Message: an abstract definition of the data, in the form of a message presented either as
an entire document or as arguments to be mapped to a method invocation.
Operation: the abstract definition of the operation for a message, such as naming a
method, message queue, or business process, that will accept and process the message
Port type : an abstract set of operations mapped to one or more end points, defining the
collection of operations for a binding; the collection of operations, because it is abstract,
can be mapped to multiple transports through various bindings.
Binding: the concrete protocol and data formats for the operations and messages defined
for a particular port type.
Port: a combination of a binding and a network address, providing the target address of
the service communication.
Service: a collection of related end points encompassing the service definitions in the
file; the services map the binding to the port and include any extensibility definitions.

In addition to these major elements, the WSDL specification also defines the following utility
elements:



Documentation: element is used to provide human-readable documentation and can be
included inside any other WSDL element.
Import: element is used to import other WSDL documents or XML Schemas.

The WSDL Document Structure
The main structure of a WSDL document looks like this:
<definitions>
<types>
definition of types........
</types>
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<message>
definition of a message....
</message>
<portType>
<operation>
definition of a operation.......
</operation>
</portType>
<binding>
definition of a binding....
</binding>
<service>
definition of a service....
</service>
</definitions>
A WSDL document can also contain other elements, like extension elements and a service
element that makes it possible to group together the definitions of several web services in one
single WSDL document.
WSDL Document Example
Following is the WSDL file that is provided to demonstrate a simple WSDL program.
Assuming the service provides a single publicly available function, called sayHello. This
function expects a single string parameter and returns a single string greeting. For example if you
pass the parameter world then service function sayHello returns the greeting, "Hello, world!".
Content of HelloService.wsdl file

<definitions name="HelloService"
targetNamespace="http://www.examples.com/wsdl/HelloService.wsdl"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://www.examples.com/wsdl/HelloService.wsdl"
xmlns:xsd="http://www.w3.org/2001/XMLSchema">
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<message name="SayHelloRequest">
<part name="firstName" type="xsd:string"/>
</message>
<message name="SayHelloResponse">
<part name="greeting" type="xsd:string"/>
</message>
<portType name="Hello_PortType">
<operation name="sayHello">
<input message="tns:SayHelloRequest"/>
<output message="tns:SayHelloResponse"/>
</operation>
</portType>
<binding name="Hello_Binding" type="tns:Hello_PortType">
<soap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="sayHello">
<soap:operation soapAction="sayHello"/>
<input>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</input>
<output>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</output>
</operation>
</binding>
<service name="Hello_Service">
<documentation>WSDL File for HelloService</documentation>
<port binding="tns:Hello_Binding" name="Hello_Port">
<soap:address
location="http://www.examples.com/SayHello/">
</port>
</service>
</definitions>
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Analysis of the Example









Definition : HelloService
Type : Using built-in data types and they are defined in XMLSchema.
Message :
1. sayHelloRequest : firstName parameter
2. sayHelloresponse: greeting return value
Port Type: sayHello operation that consists of a request and response service.
Binding: Direction to use the SOAP HTTP transport protocol.
Service: Service available at http://www.examples.com/SayHello/.
Port: Associates the binding with the URI http://www.examples.com/SayHello/ where
the running service can be accessed.

WSDL Definition Element
The <definition> element must be the root element of all WSDL documents. It defines the name
of the web service.
Here is the example piece of code from last session which uses definition element.
<definitions name="HelloService"
targetNamespace="http://www.examples.com/wsdl/HelloService.wsdl"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://www.examples.com/wsdl/HelloService.wsdl"
xmlns:xsd="http://www.w3.org/2001/XMLSchema">
................................................
</definitions>




The definitions element is a container of all the other elements.
The definitions element specifies that this document is the HelloService.
The definitions element specifies a targetNamespace attribute. ThetargetNamespace is a
convention of XML Schema that enables the WSDL document to refer to itself. In this
example we have specified atargetNamespace of
http://www.examples.com/wsdl/HelloService.wsdl.
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The definition element specifies a default namespace:
xmlns=http://schemas.xmlsoap.org/wsdl/. All elements without a namespace prefix, such
as message or portType, are therefore assumed to be part of the default WSDL
namespace.
It also specifies numerous namespaces that will be used throughout the remainder of the
document.

WSDL Types Element
A Web service needs to define its inputs and outputs and how they are mapped into and out of
services. WSDL <types> element take care of defining the data types that are used by the web
service. Types are XML documents, or document parts.






The types element describes all the data types used between the client and server.
WSDL is not tied exclusively to a specific typing system
WSDL uses the W3C XML Schema specification as its default choice to define data
types.
If the service uses only XML Schema built-in simple types, such as strings and integers,
then types element is not required.
WSDL allows the types to be defined in separate elements so that the types are reusable
with multiple Web services.

<types>
<schema targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.org/2000/10/XMLSchema">
<element name="TradePriceRequest">
<complexType>
<all>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>
<element name="TradePrice">
<complexType>
<all>
<element name="price" type="float"/>
</all>
</complexType>
</element>
</schema>
</types>
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Data types address the problem of how to identify the data types and format you intend to use
with your Web services. Type information is shared between sender and receiver. The recipients
of messages therefore need access to the information you used to encode your data and must
understand how to decode the data.
WSDL Message Element






he <message> element describes the data being exchanged between the Web service
providers and consumers.
Each Web Service has two messages: input and output.
The input describes the parameters for the Web Service and the output describes the
return data from the Web Service.
Each message contains zero or more <part> parameters, one for each parameter of the
Web Service's function.
Each <part> parameter associates with a concrete type defined in the<types> container
element.

<message name="SayHelloRequest">
<part name="firstName" type="xsd:string"/>
</message>
<message name="SayHelloResponse">
<part name="greeting" type="xsd:string"/>
</message>
Here, two message elements are defined. The first represents a request messageSayHelloRequest,
and the second represents a response messageSayHelloResponse.
Each of these messages contains a single part element. For the request, the part specifies the
function parameters; in this case, we specify a single firstName parameter. For the response, the
part specifies the function return values; in this case, we specify a single greeting return value.
WSDL portType Element
The <portType> element combines multiple message elements to form a complete oneway or
round-trip operation.
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For example, a <portType> can combine one request and one response message into a single
request/response operation. This is most commonly used in SOAP services. A portType can
define multiple operations.
Lets take a piece of code from the Example Session:
<portType name="Hello_PortType">
<operation name="sayHello">
<input message="tns:SayHelloRequest"/>
<output message="tns:SayHelloResponse"/>
</operation>
</portType>




The portType element defines a single operation, called sayHello.
The operation itself consists of a single input message SayHelloRequest
The operation itself consists of a single output message SayHelloResponse

Patterns of Operation
WSDL supports four basic patterns of operation:
One-way :
The service receives a message. The operation therefore has a single inputelement. The grammar
for a one-way operation is:
<wsdl:definitions .... > <wsdl:portType .... > *
<wsdl:operation name="nmtoken">
<wsdl:input name="nmtoken"? message="qname"/>
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>
Request-response:
The service receives a message and sends a response. The operation therefore has
one input element, followed by one output element. To encapsulate errors, an
optional fault element can also be specified. The grammar for a request-response operation is:
<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken" parameterOrder="nmtokens">
<wsdl:input name="nmtoken"? message="qname"/>
<wsdl:output name="nmtoken"? message="qname"/>
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<wsdl:fault name="nmtoken" message="qname"/>*
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>
Solicit-response:
The service sends a message and receives a response. The operation therefore has
one output element, followed by one input element. To encapsulate errors, an
optional fault element can also be specified. The grammar for a solicit-response operation is:
<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken" parameterOrder="nmtokens">
<wsdl:output name="nmtoken"? message="qname"/>
<wsdl:input name="nmtoken"? message="qname"/>
<wsdl:fault name="nmtoken" message="qname"/>*
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>
Notification :
The service sends a message. The operation therefore has a single outputelement. Following is
the grammer for a notification operation:
<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken">
<wsdl:output name="nmtoken"? message="qname"/>
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>
WSDL Binding Element






The <binding> element provides specific details on how a portType operation will
actually be transmitted over the wire.
The bindings can be made available via multiple transports, including HTTP GET, HTTP
POST, or SOAP.
The bindings provide concrete information on what protocol is being used to
transfer portType operations.
The bindings provide information where the service is located.
For SOAP protocol, the binding is <soap:binding>, and the transport is SOAP messages
on top of HTTP protocol.
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You can specify multiple bindings for a single portType.

The binding element has two attributes - the name attribute and the type attribute.
<binding name="Hello_Binding" type="tns:Hello_PortType">
The name attribute defines the name of the binding, and the type attribute points to the port for
the binding, in this case the "tns:Hello_PortType" port.
SOAP Binding
WSDL 1.1 includes built-in extensions for SOAP 1.1. This enables you to specify SOAPspecific
details, including SOAP headers, SOAP encoding styles, and the SOAPAction HTTP header.
The SOAP extension elements include:
This element indicates that the binding will be made available via SOAP. The styleattribute
indicates the overall style of the SOAP message format. A style value of rpc specifies an RPC
format.
The transport attribute indicates the transport of the SOAP messages. The value
http://schemas.xmlsoap.org/soap/http indicates the SOAP HTTP transport, whereas
http://schemas.xmlsoap.org/soap/smtp indicates the SOAP SMTP transport.
soap:operation

This element indicates the binding of a specific operation to a specific SOAP implementation.
The soapAction attribute specifies that the SOAPAction HTTP header be used for identifying the
service.
soap:body
This element enables you to specify the details of the input and output messages. In the case of
HelloWorld, the body element specifies the SOAP encoding style and the namespace URN
associated with the specified service.
Here is the piece of code from Example section:
<binding name="Hello_Binding" type="tns:Hello_PortType">
<soap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="sayHello">
<soap:operation soapAction="sayHello"/>
<input>
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<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</input>
<output>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</output>
</operation>
</binding>
WSDL Ports Element
A <port> element defines an individual endpoint by specifying a single address for a binding.
Here is the grammer to specify a port:
<wsdl:definitions .... >
<wsdl:service .... > *
<wsdl:port name="nmtoken" binding="qname"> *
<-- extensibility element (1) -->
</wsdl:port>
</wsdl:service>
</wsdl:definitions>







The port element has two attributes - the name attribute and the binding attribute.
The name attribute provides a unique name among all ports defined within in the
enclosing WSDL document.
The binding attribute refers to the binding using the linking rules defined by WSDL.
Binding extensibility elements (1) are used to specify the address information for the
port.
A port MUST NOT specify more than one address.
A port MUST NOT specify any binding information other than address information.
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<service name="Hello_Service">
<documentation>WSDL File for HelloService</documentation>
<port binding="tns:Hello_Binding" name="Hello_Port">
<soap:address
location="http://www.examples.com/SayHello/">
</port>
</service>

WSDL Service Element






The <service> element defines the ports supported by the Web service. For each of the
supported protocols, there is one port element. The service element is a collection of
ports.
Web service clients can learn from the service element where to access the service,
through which port to access the Web service, and how the communication messages are
defined.
The service element includes a documentation element to provide human-readable
documentation.

<service name="Hello_Service">
<documentation>WSDL File for HelloService</documentation>
<port binding="tns:Hello_Binding" name="Hello_Port">
<soap:address
location="http://www.examples.com/SayHello/">
</port>
</service>
The binding attributes of por element associate the address of the service with a binding element
defined in the Web service. In this example this is Hello_Binding
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<binding name="Hello_Binding" type="tns:Hello_PortType">
<soap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="sayHello">
<soap:operation soapAction="sayHello"/>
<input>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</input>
<output>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</output>
</operation>
</binding>
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