COMPUTER NETWORKS

Lecture Notes

Course Code Bcs 415

Course Name INTERNET & WEB TECHNOLOGY-II (3-1-0) Cr.4

VEER SUREMDRA SA) UMIVERSITY
OF TECHNOLOGY, DDISHA BURLA

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING, IT

Veer Surendra Sai University of Technology
Burla-768018




BCS-415 INTERNET & WEB TECHNOLOGY-II (3-1-0)Cr.-4

TCP/ IP:

TCP/IP Overview, TCP/IP and Internet, Layers of TCP/IP, Network Layer: Addressing,
Sub netting, concepts of ARP, RARP, ICMP, IGMP. Transport Layer: UDP & TCP,
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client sockets, Whois, URL, Server sockets, Overview of a caching Proxy HTTP server.

Applets and JDBC:

Introducing Applets, Architecture of an applet, skeleton, HTML APPLET tag, Event
Handling, JDBC, Connecting to a database, transactions and executing SQL query, JDBC
interface, Callable and prepared statements, Introduction to swing.

CGI Programming
Introduction to Web Architecture, Apache Web ServBerl programming, CGI
programming with Perl.

Network Security:

Network security basics and needs, cryptography, encryption and decryption,
Ciphertext, types of cryptography: symmetric and asymmetric, RSA algorithm, Digital
Signature, Organizational security issues and firewall architecture.

Reference Books:
1. TCP/IP — Forouzan (TMH)

2. Internet and World Wide Web, How to Program,tBliand Dietel, Pearson Education.
3. Complete Reference JAVA - Naughton Schildt

4. Web Technologies — Achyut S Godbole and Atul Kahate



INTERNET AND WEB TECHNOLOGY

Understanding the WWW and the Internet:

Internet: The Internet is a global system of interconnectechuter networks that use
the standard Internet Protocol Suite (TCP/IP) tweséillions of users worldwide. It is a
network of networks that consists of millions of private, public acadentbusiness, and
government networks.

WWW: The World Wide Web, abbreviated as WWW and comménkywn as the Web,
is a system of interlinked hypertext documents seee via the Internet. With a web
browser, one can view web pages that may contaify images, videos, and other
multimedia and navigate between them via hyperlinks

Emergence of Web:Between the summers of 1991 and 1994, the loatiefirst Web
server (“info.cern.ch”) rose steadily by a factbi® every year.

In 1992 academia, and in 1993 industry, was takitgce. World Wide Web Consortium
is formed in September 1994, with a base at MIthesUSA, INRIA in France, and now
also at Keio University in Japan.

With the dramatic flood of rich material of all kis onto the Web in the 1990s, the first
part of the dream is largely realized, although wtiry few people in practice have access
to intuitive hypertext creation tools.

The second part has yet to happen, but there@me and plans which make us confident.
The great need for information about informatianhélp us categorize, sort, pay for own
information is driving the design of languages floe web designed for processing by
machines, rather than people. The web of humaraldadocument is being merged with
a web of machine-understandable data. The poteotidghe mixture of humans and
machines working together and communicating thrabghwveb could be immense.

WEB Servers: To view and browse pages on the Web, all you ne@dweb browser. To
publish pages on the Web, you need a web serverlAserver is the program that runs
on a computer and is responsible for replying tb Wwewser requests for files. You need
a web server to publish documents on the Web. Whbaruse a browser to request a page
on a website, that browser makes a web connedati@nserver using the HTTP protocol.
The browser then formats the information it gotnirdhe server. Server accepts the
connection, sends the contents of the requestsidiid then closes.

WEB Browsers:

A web browser is the program you use to view pageknavigate the World Wide Web.
A wide array of web browsers is available for jabbut every platform you can imagine.
Microsoft Internet Explorer, for example, is incadd with Windows and Safari is
included with Mac OS X. Mozilla Firefox, NetscapeawWgator, and Opera are all
available for free.

What the Browser DoesThe core purpose of a web browser is to connewetoservers,
request documents, and then properly format armlajighose documents. Web browsers
can also display files on your local computer, dmad files that are not meant to be
displayed. Each web page is a file written in gjlaage called the Hypertext Markup



Language (HTML) that includes the text of the pagelescription of its structure, and
links to other documents, images, or other media.

Protocols: In computing, a protocol is a set of rules whichuged by computers to
communicate with each other across a network. Aopod is a convention or standard
that controls or enables the connection, commuboicatand data transfer between
computing endpoints.

Internet Protocol Suite: The Internet Protocol Suite is the set of commurooa
protocols used for the Internet and other simiketsworks. It is commonly also known as
TCP/IP named from two of the most important protedo it: The Transmission Control
Protocol (TCP) and the Internet Protocol (IP), whiwere the first two networking
protocols defined in this standard.

Building Web sites: It's a good idea to first think about and desigarysite. That way,
you'll give yourself direction and you'll need &organize less later.

To design your site:

1. Figure out why you're creating this site. Whatydu want to convey?

2. Think about your audience. How can you tailanryocontent to appeal to this audience?
For example, should you add lots of graphics oit isiore important that your page
download quickly?

3. How many pages will you need? What sort of stmecwould you like it to have? Do
you want visitors to go through your site in a martar direction, or do you want to make
it easy for them to explore in any direction?

4. Sketch out your site on paper.

Devise a simple, consistent naming system for ymages, images and other external
files.



HTML

Planning for designing web pages:

Breaking Up Your Content into Main Topics

With your goals in mind, try to organize your camtento main topics or sections,
chunking related information together under a srigpic.

Ideas for Organization and Navigation

At this point, you should have a good idea of what want to talk about as well as a list
of topics. The next step is to actually start stiting the information you have into a set
of web pages. Before you do that, however, consdare standard structures that have
been used in other help systems and online todls Jection describes some of these
structures, their various features, some impoxtansiderations, including the following
Model and Structure of a Web site:

You need to know what the following terms mean aod they apply to the body of
work you're developing for the Web:

Website: A collection of one or more web pages linked togetim a meaningful way
that, as a whole, describes a body of informatiocreates an overall effect.

Web server: A computer on the Internet or an intranet thatvdes Web pages and other
files in response to browser requests.

Web page:A single document on a website, usually consisth@n HTML document
and any items that are displayed within that doaursach as inline images.

Home page:The entry page for a website, which can link toiteltal pages on the same
website or pages on other sites.

Developing websites:

Designing a website, like designing a book outliagyuilding plan, or a painting, can
sometimes be a complex and involved process. Haviplgn before you begin can help
you keep the details straight and help you devétepfinished product with fewer false
starts. Today, you learned how to put togethengl& plan and structure for creating a
set of web pages, including the following:

» Deciding what sort of content to present

» Coming up with a set of goals for that content

* Deciding on a set of topics

* Organizing and storyboarding the website

Basic HTML: HTML stands for Hypertext Markup Language. Theaithere is that most
documents have common elements for example, tpl@sgraphs, and lists. Before you
start writing, therefore, you can identify and defithe set of elements in that document
and give them appropriate names.

How Markup Works

HTML is a markup language. Writing in a markup laage means that you start with the
text of your page and add special tags around wammdgparagraphs. The tags indicate the
different parts of the page and produce differdfeceés in the browser. HTML has a
defined set of tags you can use. You can't makgoup own tags to create new styles or
features.

What HTML Files Look Like

Pages written in HTML are plain text files (ASCNyhich means that they contain no
platform- or program-specific information. Any ealithat supports text can read them.
HTML files contain the following:

» The text of the page itself

* HTML tags that indicate page elements, structianenatting, and hypertext links to



other pages or to included media. Most HTML tagilsomething like the following:
<thetagname>affected text</thetagname>

The tag name itself (here, thetagname) is encloselrackets (< >). HTML tags
generally have a beginning and an ending tag smdiog the text they affect. The
beginning tag "turns on" a feature (such as headingld, and so on), and the ending tag
turns it off. Closing tags have the tag name predduay a slash (/). The opening tag (for
example, <p> for paragraphs) and closing tag (fwan®ple, </p> for paragraphs)
compose what is officially called an HTML element.

Text Formatting and HTML

When an HTML page is parsed by a browser, any famgayou might have done by
hand that is, any extra spaces, tabs, returnssanoh is ignored. The only thing that
specifies formatting in an HTML page is an HTML tdfyou spend hours carefully
editing a plain text file to have nicely formattpdragraphs and columns of numbers but
don't include any tags, when a web browser loagp#ye, all the text will flow into one
paragraph. All your work will have been in vain.

The advantage of having all white space (spachbs, taturns) ignored is that you can put
your tags wherever you want. The following exampaléproduce the same output. Try
them!

<h1>If music be the food of love, play on.</h1>

<hl>

If music be the food of love, play on.

</h1>

<hl>

If music be the food of love, play on. </h1>

<h1> If music be the food of love,

play on. </h1 >

Structuring Your HTML

The DOCTYPE |dentifier

Although it's not a page structure tag, the XHTMIO tecommendation includes one
additional requirement for your web pages. The fine of each page must include a
DOCTYPE identifier that defines the XHTML 1.0 vesito which your page conforms,
and the document type definition (DTD) that defiles specification. This is followed
by the <html>, <head>, and <body> tags. In theofelhg example, the XHTML 1.0
Strict document type appears before the page gteutdgs:

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Stri¢tEN"
"http://www.w3.0rg/TR/xhtml1/DTD/strict.dtd">

<html>

<head>

<title>Page Title</title>

</head>

<body>

...your page content...

</body>

</html>

Three types of HTML 4.01 document types are spettifin the XHTML 1.0
specification:

Strict, Transitional, and Frameset.



The <html> Tag

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transbnal//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/transitional.dtd">

<html>

...your page...

</html>

The <head> Tag

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transbnal//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/transitional.dtd">

<html>

<head>

<title>This is the Title. It will be explained laten</title>

</head>

...your page...

</html>

The <body> Tag

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transbnal//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/transitional.dtd">

<html>

<head>

<title>This is the Title. It will be explained laten</title>

</head>

<body>

...your page...

</body>

</html>

The Title

Each HTML page needs a title to indicate what thgepdescribes. It appears in the title
bar of the browser when people view the web page.

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Trantbnal//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/transitional.dtd">

<html>

<head>

<title>The Lion, The Witch, and the Wardrobe</title

</head>

<body>

...your page...

</body>

</html>

Headings

Headings are used to add titles to sections of ge.pdlTML defines six levels of
headings.

Heading tags look like the following:

<h1>Movies</h1>

<h2>Action/Adventure</h2>

<h3>Caper</h3>

<h3>Sports</h3>

<h3>Thriller</h3>



<h3>War</h3>

<h2>Comedy</h2>

<h3>Romantic Comedy</h3>

<h3>Slapstick</h3>

<h2>Drama</h2>

<h3>Buddy Movies</h3>

<h3>Mystery</h3>

<h3>Romance</h3>

<h2>Horror</h2>

Paragraphs

As of the HTML 4.01 standard, paragraph tags are-sded (<p>...</p>), and <p>
indicates the beginning of the paragraph. The tptag is no longer optional, so rather
than using <p> to indicate where one paragraph andsanother begins, you enclose
each paragraph within a <p> tag.

Input

<p>The dragon fell to the ground, releasing an &fgpd cry and seething in pain. The
thrust of Enigern's sword proved fatal as the dndgeathed its last breath. Now Enigern
was free to release Lady Aelfleada from her impmisent in the dragon's lair.

</p>

Image:

Images displayed on the Web should be convertesh&of the formats supported by
most browsers: GIF, JPEG, or PNG. GIF and JPEGhar@opular standards, and every
graphical browser supports them. PNG is a newegémi@rmat that was created in
response to some patent issue s with the GIF format

The most important attribute of the <img> tag is, svhich is the URL of the image you
want to include. Paths to images are derived insdmme way as the paths in the href
attribute of links. So, to point to a GIF file nagnienage.gif in the same directory as the
HTML document, you can use the following HTML tag:

<img src="image.gif" />

Input:

<p><img src="house.jpg" alt="House of Terror" />x/p

<h1>Welcome to The Halloween House of Terror!!</h1>

Output:

Links:

To create a link in an HTML page, you use the HThk tag <a>...</a>. The <a> tag
often is called an anchor tag because it also earsbd to create anchors for links.

Input

Go back to <a href="menu.html">

Main Menu</a>

Lists:

HTML 4.01 defines these three types of lists:

* Numbered or ordered lists, which are typicallydied with numbers

» Bulleted or unordered lists, which are typicalabeled with bullets or some other
symbol

* Glossary lists, in which each item in the lisstmterm and a definition for that term,
arranged so that the term is somehow highlightedtawn out from the text

List Tags

All the list tags have the following common elengent



* The entire list is surrounded by the appropraggening and closing tag for the type

of list (for example, <ul> and </ul> for unorderésks, or <ol> and </ol> for ordered
lists).

» Each list item within the list has its own tag:

<dt> and <dd> for the glossary lists, and <li> &lirthe other lists.

Input

« <p>Installing Your New Operating System</p>

e <0l>

* <li>Insert the CD-ROM into your CD-ROM drive.<#i

* <li>Choose RUN.</li>

o <li>Enter the drive letter of your CD-ROM (exarapl D:\), followed by
SETUP.EXE.</li>

* <li>Follow the prompts in the setup program.</li>

* <|li>Reboot your computer after all files are aiktd.</li>

* <|i>Cross your fingers.</li>

* </ol>

Customizing Ordered Lists

You can customize ordered lists in two main waysv they're numbered and the number
with which the list starts. HTML 3.2 provides thyé attribute that can take one of five
values to de fine which type of numbering to usehanlist:

« "1" Specifies that standard Arabic numerals stidnd used to number the list (that

is, 1, 2, 3, 4, and so on)

* "a" Specifies that lowercase letters should lue number the list (that is, a, b, c,
d, and so on)

» "A" Specifies that uppercase letters should mElus number the list (that is, A, B,

C, D, and so on)

* "I" Specifies that lowercase Roman numerals sthbel used to number the list (that
is, i, i, iii, iv, and so on)

* "I" Specifies that uppercase Roman numerals shibelused to number the list (that
is, I, 11, 1, IV, and so on)

You can specify types of numbering in the <ol> tag, follows: <ol type="a">. By
default type="1" is assumed.

Input
<p>The Days of the Week in French:</p>
<ol type="1">

<li>Lundi</li>
<li>Mardi</li>
<li>Mercredi</li>
<li>Jeudi</li>
<li>Vendredi</Ii>
<li>Samedi</li>
<li>Dimanche</li>
</ol>

Input

<p>The Last Six Months of the Year (and the Begigrof the NextYear):</p>
<ol type="I" start="7">
<li>July</li>
<li>August</li>



<li>September</li>
<li>October</li>
<li>November</li>
<li>December</li>

<li type="1">January</li>
</ol>

Tables:

Table Parts

Before getting into the actual HTML code to creatéable, let's look at the following
terms so that we both know what we're talking about

» The caption indicates what the table is about:efcample, "Voting Statistics" or "Toy
Distribution Per Room" Captions are optional.

» The table headings label the rows, columns, ¢h.bddsually they're in an emphasized
font that's different from the rest of the tabléey're optional.

» Table cells are the individual squares in thdetaB cell can contain normal table data
or a table heading.

» Table data is the values in the table itself. Tbmbination of the table headings and
table data makes up the sum of the table.

The <table> Element

The b create a table in HTML, you use <table>...</tabdéement to enclose the code
for an optional caption, and then add the contehtise table itself:

<table>

...table caption (optional) and contents...

</table>

Rows and Cells

The cells within each row are created using ongvofelements:

* <th>...</th> elements are used for heading c@émerally, browsers center the contents
of a <th> cell and render any text in the cell aidface.

* <td>...</td> elements are used for data cells sTdnds for table data.

Input

<tr>

<th>Name</th>
<td>Alison</td>
<td>Tom</td>
<td>Susan</td>
</tr>

<tr>
<th>Height</th>
<td>5'4"</td>
<td>6'0"</td>
<td>5'1"</td>
</tr>

<tr>
<th>Weight</th>
<td>140</td>
<td>165</td>



<td>97</td>

</tr>

<tr>

<th>Eye Color</th>

<td>Blue</td>

<td>Blue</td>

<td>Brown</td>

<[tr>

Setting Table Widths

To make a table as wide as the browser window,agmithe width attribute to the table,
as shown in the following line of code:

<table border="1" width="100%">

Changing Table Borders

You can change the width of the border drawn ardnedable. If border has a numeric
value, the border around the outside of the tabldrawn with that pixel width. The
default is border="1". border="0" suppresses theléq just as if you had omitted the
border attribute altogether.

Input

<table border="10" width="100%">

Cell Padding

The cell padding attribute defines the amount acspbetween the edges of the
cells and the content inside a cell.

Input

<table cellpadding="10" border="1">

Cell Spacing

Cell spacing is similar to cell padding except thatffects the amount of space between
cells that is, the width of the space between timen and outer lines that make up the
table border.

Input

<table cellpadding="10" border="4" cellspacing="8">

Spanning Multiple Rows or Columns

The tables you've created up to this point all bad value per cell or the occasional
empty cell. You also can create cells that spalipheirows or columns within the table.
Those spanned cells then can hold headings thatdubheadings in the next row or
column or you can create other special effectsiwitie table layout.

Input

<html>

<head>

<title>Row and Column Spans</title>

</head>

<body>

<table border="1" summary="span example">

<tr>

<th colspan="2">Gender</th>

<[tr>

<tr>

<th>Male</th>

<th>Female</th>



</tr>

<tr>
<td>15</td>
<td>23</td>
</tr>
</table>
</body>
</html>

Forms:

Using the <form> Tag

To accept input from a user, you must wrap all @fryinput fields inside a <form> tag.
The purpose of the <form> tag is to indicate whamd how the user's input should be
sent. First, let's look at how the <form> tag affepage layout. Forms are block-level
elements.

Input

<p>Please enter your username <form><input /> as$word <input /></form> to log
in.</p>

The two most commonly used attributes of the <fotag-are action and method. Both of
these attributes are optional. The following examphows how the <form> tag is
typically used:

<form action="someaction" method="get or post">

content, form controls, and other HTML elements

</form>

action specifies the URL to which the form is sutbed. Again, remember that for the
form to be submitted successfully, the script nlngsin the exact location you specify and
must work properly.

The method attribute supports two values: get at.piche method indicates how the form
data should be packaged in the request that'sbeaht to the server. The get method
appends the form data to the URL in the request.

Creating Text Controls

Text controls enable you to gather information framuser in small quantities. This
control type creates a single-line text input figldvhich users can type information, such
as their name or a search term.

Input

<p>Enter your pet's name:

<input type="text" name="petname" /></ p>

Creating Password Controls

The password and text field types are identicaviary way except that the data entered
in a password field is masked so that someone mgo&iver the shoulder of the person
entering information can't see the value that wped into the field.

Input

<p>Enter your password: <input type="password" ndmserpassword" size="8"
maxlength="8" /></p>

Creating Submit Buttons

Submit buttons are used to indicate that the wsénished filling out the form. Setting
the type attribute of the form to submit placesuansit button on the page with the



default label determined by the browser, usuallyr8iti Query. To change the button
text, use the value attribute and enter your owellaas follows:

<input type="submit" value="Send Form Data" />

Creating Reset Buttons

Reset buttons set all the form controls to theifadk values. These are the values
included in the value attributes of each field e tform (or in the case of selectable
fields, the values that are preselected). As with $ubmit button, you can change the
label of a Reset button to one of your own choobiyngsing the value attribute, like this:
<input type="reset" value="Clear Form" />

Creating Check Box Controls

Check boxes are fields that can be set to twosstateand off. To create a check box, set
the input tag's type attribute to checkbox. The eattribute is also required, as shown in
the following example:

Input

<p>Check to receive SPAM email <input type="checkhmame="spam" /></p>

Creating Radio Buttons

Radio buttons, which generally appear in groups,d@signed so that when one button in
the group is selected, the other buttons in theig@re automatically unselected. They
enable you to provide users with a list of optidrean which only one option can be
selected. To create a radio button, set the typbwe of an <input> tag to radio. To
create a radio button group, set the name attshoiftall the fields in the group to the
same value. To cre ate a radio button group witketloptions, the following code is used:
Input

<p>Select a color:<br />

<input type="radio" name="color" value="red" /> Rdad />

<input type="radio" name="color" value="blue" />u&<br />

<input type="radio" name="color" value="green" />é&n<br />

</p>

Creating Menus with select and option

The select element creates a menu that can begooadi to enable users to select one or
more options from a pull-down menu or a scrollamlenu that shows several options at
once. The <select> tag defines how the menu wildisplayed and the name of the
parameter associated with the field. The <optioag it used to add selections to the
menu. The default appearance of select lists tiqjplay a pull-down list that enables the
user to select one of the options. Here's an exapofgilow one is created:

Input

<p>Please pick a travel destination:

<select name="location">

<option>Indiana</option>

<option>Fuji</option>

<option>Timbuktu</option >

<option>Alaska</option>

</select>

</p>

Frames for designing a good website:

The first HTML document you need to create is chllee frameset document. In this
document, you define the layout of your frames, taedocations of the documents to be



initially loaded in each frame. Each of the thre@ML documents other than the
frameset document, the ones that load in the fracmstain normal HTML tags that
define the contents of each separate frame aresseTtlocuments are referenced by the
frameset document.

The <frameset> Tag

To create a frameset document, you begin with thameset> tag. When used in an
HTML document, the <frameset> tag replaces the ybddg, as shown in the following
code:

<html>

<head>

<title>Page Title</title>

</head>

<frameset>

.. your frameset goes here ...

</frameset>

</html>

It's important that you understand up front howramieset document differs from a
normal HTML document. If you include a <framesesg in an HTML document, you
cannot include a <body> tag also.

The cols Attribute

When you define a <frameset> tag, you must incluge of two attributes as part of the
tag definition. The first of these attributes ig ttols attribute, which takes the following
form:

<frameset cols="column width, column width, ...">

Input

<html>

<head>

<title>Three Columns</title>

</head>

<frameset cols="100,50%,*">

<frame src="Ileftcol.html[">

<frame src="midcol.html">

<frame src="rightcol.html">

</frameset>

</html>

The rows Attribute

The rows attribute works the same as the coldatt] except that it splits the screen into
horizontal frames rather than vertical ones. Tdt $pé screen into two frames of equal
height, you would write the following:

Input

<html>

<head>

<title>Two Rows</title>

</head>

<frameset rows="50%,50%">

<frame src="toprow.html">

<frame src="botrow.html|">

</frameset>



</html>

The <frame> Tag

After you have your basic frameset laid out, yoedh& associate an HTML document
with each frame by using the <frame> tag, whiclesathe following form:

<frame src="document URL">

For each frame defined in the <frameset> tag, yaatnmclude a corresponding <frame>
tag, as shown in the following:

Input

<html>

<head>

<titte>The FRAME Tag</title>

</head>

<frameset rows="***">

<frame src="documentl.html" />

<frame src="document2.html" />

<frame src="document3.html" />

</frameset>

</html>

Changing Frame Borders

Start with the <frame> tag. By using two attributesrdercolor and frameborder, you can
turn borders on and off and specify their color.uYean assign bordercolor any valid
color value, either as a name or a hexadecimdktriframeborder takes two possible
values:

1(to display borders) or 0 (to turn off the disptEfiyborders).

<html>

<head>

<title>Conflicting Borders</title>

</head>

<frameset frameborder="0" rows="***">

<frame frameborder="1" bordercolor="yellow" src=t@omnentl.html">

<frame bordercolor="#cc3333" src="document2.html">

<frame src="document3.htm|">

</frameset>

</html>

long questions:

1. What is internet? Want is WWW? What is the défece between them?

2. What are the different lists available explairetby.

3. Explain the different tags and attributes avddan table briefly.

4. What are the different tags available to créageclements of a form explain in detail.



Java Script, CSS and DOM

Java Script:

Programming Fundamentals:

JavaScript, originally called LiveScript, was dexggd by Brendan Eich at Netscape in
1995 and was shipped with Netscape Navigator 28 feéeases. JavaScript programs are
used to detect and react to user-initiated evesuish as a mouse going over a link or
graphic. They can improve a Web site with navigaloaids, scrolling messages and
rollovers, dialog boxes, dynamic images, shoppags¢ and so forth.

Client-side JavaScript programs are embedded iHBWL document between HTML
head tags <head> and </head> or between the bgdy<daody> and </body>. Many
developers prefer to put JavaScript code withinthead> tags, and at times, as you will
see later, it is the best place to store functiefindions and objects. If you want text
displayed at a specific spot in the document, yay mant to place the JavaScript code
within the <body> tags. Or you may have multipleis within a page, and place the
JavaScript code within both the <head> and <bodgs.tIn either case, a JavaScript
program starts with a <script> tag, and and end$ i </script> tag. And if the
JavaScript code is going to be long and involvednay be reused, it can be placed in an
external file (ending in .js) and loaded into tlzge.

1 <html>

2 <head><title>First JavaScript Sample</title><ftrea

3 <body bgcolor="yellow" text="blue">

4 <script language = "JavaScript" type="text/javgat>

4 document.writeln("<h2>Welcome to the JavaScript
World!</h1>");

5 </script>

6 <font size="+2">This is just plain old HTML stuff/font>
7 </body>

8 </html>

Statements and Expressions:

Comments

Single line comments start with a double slash:
/[ This is a comment

For a block of comments, use the /* */ symbols:

/* This is a block of comments
that continues for a number of lines
*/



The <script> Tag

<script>
JavaScript statements...
</script>

<script>
document.write("Hello, world!<br>");
</script>

Attributes
The <script> tag also has attributes to modifylibkavior of the tag. The attributes are

* language
e type
* SIc

<script language="JavaScript"
type="text/javascript"
src="directory/sample.js">
</script>

String Concatenation

Concatenation is caused when two strings are jdingether. The plus (+) sign is used to
concatenate strings; for example:

"hot" + "dog or "San Francisco" + "</br>"
The write() and writeln() Methods

write("This is text that will be displayed by the browser®):
method argument
<html>

<head><title>Printing Output</title></head>
<body bgcolor="yellow" text="blue">
<b>Comparing the <em>document.write</em> and <eroetohent.writeln
</em> methods</b><br>

<script language="JavaScript">
document.write("<h3>0ne, "); // No newline
document.writeln("Two, ");
document.writeln("Three, ");
document.write("Blast off....<br>"); // break tag
document.write("The browser you are using is " +
navigator.userAgent + "<br>");



</script>

<pre>

<script language="JavaScript">
document.writeln("With the <em>HTML &lt;pre&gt;
</em> tags, ");

document.writeln("the <em>writeln</em> method proelsia newline.");
document.writeln("Slam");
document.writeln("Bang");
document.writeln("Dunk!");

</script>

</pre>

</body></html>

Data Types

Primitive Data Types

Primitive data types are the simplest building kkof a program. They are types that
can be assigned a single literal value such asuhwer 5.7, or a string of characters such
as "hello". JavaScript supports three core or bdaia types:

* numeric
* string
 Boolean

In addition to the three core data types, therevaoeother special types that consist of a
single value:

« null
e undefined
Variables

Variables are fundamental to all programming laggsa They are data items that

represent a memory storage location in the comp\Maniables are containers that hold

data such as numbers and strings. Variables haeena, a type, and a value. JavaScript
variables can be assigned three types of data:

* numeric

» string

 Boolean
Operators:

Data objects can be manipulated in a number of vbgythe large number of operators
provided by JavaScript. Operators are symbols, ssch, —, =, >, and <, that produce a
result based on some rules.



Var sum — 5 +

r -+ 1 1

new variable operator  operand  operator
Precedence and associativity

Operator Description Associativity

() Parentheses Left to right

++ — Auto increment, decrement Right to left

I' Logical NOT Right to left

* [ % Multiply, divide, modulus Left to right

+ — Add, subtract Left to right

+ Concatenation Left to right

<<= Less than, less than equal to Left to right
>>= Greater than, greater than equal to Left tbtrig
= = I= Equal to, not equal to Left to right

= = = I= = |dentical to (same type), not identitaLeft to right
&Bitwise AND Left to right

Operator Description Associativity

Bitwise OR

A Bitwise XOR

~ Bitwise NOT

<< Bitwise left shift

>> Bitwise right shift

>>> Bitwise zero-filled, right shift

&& Logical AND Left to right

Logical OR Left to right

? : Ternary, conditional Right to left

= += — = *= [= %= <<= >>= Assignment Right to left

, (comma)

4

.T

operand



Types of Operators:
Arithmetic Operators

Arithmetic operators.
Operator/Operands Function

X+y Addition
X—y Subtraction
X*y Multiplication
xly Division
X%y Modulus

Shortcut Assignment Operators
Assignment operators.

Operator Example Meaning

= var x = 5; Assign 5 to variable x.

+=x += 3; Add 3 to x and assign result to x.

—= X —= 2; Subtract 2 from x and assign result.to x
*= x *= 4; Multiply x by 4 and assign result to x.

/= x I= 2; Divide x by 2 and assign result to x.

**= x **= 2; Square x and assign result to x.

%= X %= 2 Divide x by 2 and assign remainder to x.

Auto increment and Auto decrement Operators

To make programs easier to read, to simplify typargl, at the machine level, to produce
more efficient code, the auto increment (++) antb alecrement (— —) operators are
provided. Auto increment and auto decrement opesato

Operator Function What It Does Example

++Xx Pre-increment Adds 1 to X X = 3; X++; X is ndw
X++ Post-increment Adds 1 to X X = 3; ++X; X iS ndw
— —X Pre-decrement Subtracts 1 from X x = 3; X xis;now 2

X— — Post-decrement Subtracts 1 from X X = 3; -x4%;now 2



Concatenation Operator

As shown in previous examples, the + sign is usedcédncatenation and addition. The
concatenation operator, the + sign, is a stringaipe used to join together one or more
strings. In fact, the concatenation operator is dhly operator JavaScript provides to
manipulate strings.

Operator Example Meaning
+ "hot" + "dog" Concatenates (joins) two stringsates "hotdog".

"22" + 8 Converts number 8 to string "8", then catenates resulting in "228". In
statements involving other operators, JavaScripsamt convert numeric values to
strings.

+= x ="cow"; x+= "boy"; Concatenates two stringslassigns the result to x; x becomes
"cowboy".

Comparison Operators

Operator/Operands Function

X == X is equaltoy

Xl=y X is not equal to y

X >y X is greater than y

X>=y X is greater than or equal to y
X<y X isless thany

X<=y X is less than or equal to y
X===y X is identical to y in value and type
Xl==y X is not identical to y

Logical Operators
Operator/Operands Function

numl && num2 True, if numl and num2 are both trReturns numl if evaluated to
false; otherwise returns num2. If operands are &wolvalues, returns true if both
operands are true; otherwise returns false.

numl num2 True, if num1l is true or if num2 is true.

I num1 Not num1; true if num1l is false; false ifmuis true.



The Conditional Operator

FORMAT
conditional expression ? expression : expression

Examples:

X ?y : z If x evaluates to true, the value of tkpression becomes vy, else the value of the
expression becomes z

big = (x >y) ? x : y If x is greater than y, xdssigned to variable big, else y is assigned
to variable big

Bitwise Operators

Operator Function Example What It Does

&Bitwise AND x & y Returns a 1 in each bit positiohboth corresponding bits are 1.
Bitwise OR x y Returns a 1 in each bit positionrie or both corresponding bits are 1.

A Bitwise XOR x ™ y Returns a 1 in each bit positid one, but not both, of the
corresponding bits are 1.

— Bitwise NOT —x Inverts the bits of its operantidoiecomes 0; 0 becomes 1.

<< Left shift x <<y Shifts x in binary representat y bits to left, shifting in zeros from
the right.

>> Right shift x >> y Shifts x in binary represetima y bits to right, discarding bits
shifted off.

>>> Zero-fill right x shift >>> b Shifts x in bingrrepresentation y bits to the right,
discarding bits shifted off, and shifting in zefosm the left.

Popup boxes:

JavaScript uses dialog boxes to interact with gex.urhe dialog boxes are created with
three methods:

o alert()
* prompt()
» confirm()

The alert() Method

<html>
<head><title>Dialog Box</title></head>
<body bgcolor="yellow" text="blue">



<b>Testing the alert method</b><br>
<script language="JavaScript">
document.write("<font size="'+2">");
document.write("It's a bird, ");
document.write("lt's a plane, <br>");
alert("It's Superman!");

</script>

</body></html>

The Prompt Box

Since JavaScript does not provide a simple metbo@dcepting user input, the prompt
dialog box and HTML forms are used. The promptatigbox pops up with a simple text
field box. After the user enters text into the ppprdialog box, its value is returned.

FORMAT

prompt(message);
prompt(message, defaultText);
Example:

prompt("What is your name? ", ");

prompt("Where is your name? ", name);

The Confirm Box

The confirm dialog box is used to confirm a usariswer to a question. A question mark
will appear in the box with an OK button and a Garmutton. If the user presses the OK
button, true is returned; if he presses the Cahuattbn, false is returned. This method
takes only one argument, the question you willthskuser.

Example

<html>

<head>

<title>Using the JavaScript confirm box</title>
</head>

<body>

<script language = "JavaScript">
document.clear // Clears the page
if(confirm("Are you really OK?") == true){
alert("Then we can proceed!");

}

else{

alert("We'll try when you feel better? ");

}

</script>

</body>

</html>



Control Statements:
Conditionals

if (condition){
statements;

}

Example:

if (age > 21 ){
alert("Let's Party!"); }
if/else

if (condition){
statementsl,;
}

else{
statements2;

}

Example:

if(x>y){

alert( "x is larger");
}

else{

alert( "y is larger");

}

Example

<html>

<head>

<title>Conditional Flow Control</title>

</head>

<body>

<script language=javascript>

<!-- Hiding JavaScript from old browsers documenite{'<h3>");
var age=prompt("How old are you? ","");

if( age >= 55 ){

document.write("You pay the senior fare! *);

}

else{

document.write("You pay the regular adult fare. ");
}

document.write("'</h3>");

-->

</script>

</body>

</html>



iffelse if

if (condition) {
statements]1;

}

else if (condition) {
statements?2;

}

else if (condition) {
statements3;

}

else{

statements4;

}
Switch/case

switch (expression){
case label :
statement(s);

break;

case label :
statement(s);

break;

default : statement;

}
Example:

switch (color){

case "red"

alert("Hot!");

break;

case "blue™:

alert("Cold.");

break;

default:

alert("Not a good choice.");
break;

}

Example

<html>

<head>

<titte>The Switch Statement</title>
</head>

<body>

<script language=javascript>



<I--

var color=prompt("What is your color?",™");
switch(color){

case "red™
document.bgColor="color";
document.write("Red is hot.");

break;

case "yellow":
document.bgColor=color;
document.write("Yellow is warm.");
break;

case "green":
document.bgColor="lightgreen™;
document.write("Green is soothing.");
break;

case "blue™:
document.bgColor="#RRGGBB";
document.write("Blue is cool.");
break;

default:

document.bgColor="white";
document.write("Not available today. We'll use \&hjt
break;

}

-->

</script>

</body>

</html>

Loops

Loops are used to execute a segment of code relpeatdil some condition is met.
JavaScript's basic looping constructs are

e while
o for
» do/while

The while Loop

The while statement executes its statement blodrasas the expression after the while
evaluates to true; that is, non-null, non-zero,-fadse. If the condition never changes and
is true, the loop will iterate forever (infinitedp). If the condition is false control goes to
the statement right after the closing curly bratéhe loop's statement block. The break
and continue functions are used for loop control.

while (condition) {
statements;
increment/decrement counter;

}



Example

<html>

<head>

<title>Looping Constructs</title>
</head>

<body>

<h2>While Loop</h2>

<script language="JavaScript">
document.write("<font size="'+2">");
vari=0; // Initialize loop counter
while (i< 10 ){// Test
document.writeln(i);

i++; // Increment the counter

} // End of loop block

</script>

</body>

</html>

The do/while Loop

The do/while statement executes a block of statésnegpeatedly until a condition
becomes false. Owing to its structure, this loopessarily executes the statements in the
body of the loop at least once before testingxfmession, which is found at the bottom
of the block.

do
{ statements;}
while (condition);

Example

<html>

<head>

<title>Looping Constructs</title>
</head>

<body>

<h2>Do While Loop</h2>
<script language="JavaScript">
document.write("<font size="+2'>");
vari=0;

do{

document.writeln(i);

i++;

} while (i< 10)

</script>

</body>

</html>



The for Loop

The for loop consists of the for keyword followeg three expressions separated by
semicolons and enclosed within parentheses. Ayl of the expressions can be omitted,
but the two semicolons cannot. The first expresssonsed to set the initial value of
variables and is executed just once, the seconekgsipn is used to test whether the loop
should continue or stop, and the third expressiptates the loop variables; that is, it
increments or decrements a counter, which will ligudetermine how many times the
loop is repeated.

for(Expressionl;Expression2;Expression3)
{statement(s);}

for (initialize; test; increment/decrement)
{statement(s);}

<html>

<head>

<title>Looping Constructs</title>
</head>

<body>

<h2>For Loop</h2>

<script language="JavaScript">
document.write("<font size="+2">");
for(vari = 0; i< 10; i++ {
document.writeln(i);

}

</script>

</body>

</html>

Try... Catch and Throw statements:
Catching errors in JavaScript:

It is very important that the errors thrown mustdaéched or trapped so that they can be
handled more efficiently and conveniently and teera can move better through the web

page.
Using try...catch statement:

The try..catch statement has two blocks in it:

» try block
» catch block

In the try block, the code contains a block of ctiu# is to be tested for errors. The catch
block contains the code that is to be executed iEmor occurs. The general syntax of
try..catch statement is as follows:



{

//Block of code which is to be tested for esro

E:atch (err)

{

} //Block of code which is to be executed ifemor occurs

When, in the above structure, an error occurs i tity block then the control is
immediately transferred to the catch block with #meor information also passed to the
catch block. Thus, the try..catch block helps taodi@ errors without aborting the
program and therefore proves user-friendly.

The concept of try...catch statement shown in an @kam

<html>

<head>

<script type="text/javascript">
try

{

document.write(junkVariable)

}

catch(err)

{

document.write(err.message + "<br/>")
}

</script>

</head>

<body>

</body>

</html>

The output of the above program is ‘junkVariabkundefined

In the above program, the variahplenkVariableis undefined and the usage of this in try
block gives an error. The control is transferredhi®s catch block with this error and this
error message is printed in the catch block.

throw in JavaScript:

There is another statement called throw availabldavaScript that can be used along
with try...catch statements to throw exceptions dretdby helps in generating. General
syntax of this throw statement is as follows:

throw(exception)
exception can be any variable of type integer or booleartrarg



for example:

<html>

<head>

<script type="text/javascript">
try

{

varexfor=10

if(exfor!=20)

{

throw "PlaceError"

}

}

catch(err)

{

if(err == "PlaceError")

document.write ("Example to illustrate Throw
Statement: Variable exfor not equal to 20.
<br/>")

}

</script>

</head>

<body>

</body>

</html>

The output of the above program is:

Example to illustrate Throw Statement: Variableogexfot equal to 20.

In the above example program, the try block hav#mmble exfor initialized to 10. Using

the if statement, the variable value is checkese®whether it is equal to 20. Since exfor
is not equal to 20, the exception is thrown ushegthrow statement. This is named Place
Error and the control transfers to the catch blddie error catched is checked and since
this is equal to the PlaceError, the statementgolacside the error message is displayed

and the output is displayed as above.

Objects of java script:

Array Objects

An array is a collection of like values—called elts—such as an array of colors, an
array of strings, or an array of images. Each efgnoé the array is accessed with an
index value enclosed in square brackets. An indeso called a subscript. There are two
types of index values: a non-negative integer astting. Arrays indexed by strings are
called associative arrays. In JavaScript, arrays larilt-in objects with some added

functionality.



red blue \_dreenx yellow

color[0]] color[1]| color[2]| calor[3]

Declaring an Array

The following array is called array _name and ire 3¢ not specified.

vararray_name = new Array();

In the next example, the size or length of theyaisgpassed as an argument to the Array()
constructor. The new array has 100 undefined el&snen

vararray _name = new Array(100);

And in the next example, the array is given adignitial values of any data type:

vararray_name = new Array("red", "green”, "yellod",2, 3);

Example

<html>

<head><title>The Array Object</title>

<h2>An Array of Books</h2>

<script language="JavaScript">

var book = new Array(6); // Create an Array object
book[0] = "War and Peace"; // Assign values telments

book[1] = "Huckleberry Finn";
book[2] = "The Return of the Native";
book[3] = "A Christmas Carol";

book[4] = "The Yearling";
book[5] = "Exodus";

</script>

</head>

<body bgcolor="lightblue">
<script language="JavaScript">
document.write("<h3>");
for(vari in book){
document.write("book[" + i + "] "+ book[i] + "<bry;
}

</script>

</body>

</html>



Array Properties and Methods

Since an array is an object in JavaScript, it hapgrties to describe it and methods to
manipulate it. The length of an array, for exammlan be determined by the length
property, and the array can be shortened by ubmg@aop() method. For a complete list of
array properties and methods

Array Object Properties

The Array object only has three properties. Thetniged is the length property which
determines the number of elements in the arrayjshthe size of the array.

Property What It Does

constructor References the object's constructgtheReturns the number of elements in
the array prototype Extends the definition of theyby adding properties and methods
Array Methods

Whether you have an array of colors, names, or muspbhere are many ways you might
want to manipulate the array elements. For exanyole,might want to add a new name
or color to the beginning or end of the array, reena number from the end of the array,
or sort out all the elements, reverse the arrag,sanon. JavaScript provides a whole set
of methods for doing all of these things and more

Method What It Does

concat() Concatenates elements from one arraydthanarray join() Joins the elements
of an array by a separator to form a string pogpnBves and returns the last element of
an array push() Adds elements to the end of ary aenzerse() Reverses the order of the
elements in an array sort() Sorts an array alpadigt or numerically toString() Returns
a string representation of the array

The Date Obiject

JavaScript provides the Date object for maniputptiate and time. Like the String and
Array objects, you can create as many instancgelwatke.

Example

var Date = new Date(); // The new constructor et Date object.
var Date = new Date("July 4, 2004, 6:25:22");

var Date = new Date("July 4, 2004");

var Date = new Date(2004, 7, 4, 6, 25, 22);

var Date = new Date(2004, 7, 4);

var Date = new Date(Milliseconds);

Using the Date Object Methods



Method What It Does

getDate Returns the day of the month (1-31)

getDay Returns the day of the week (0-6); 0 is &ynil is Monday, etc.
getFullYear Returns the year with 4 digits

getHours Returns the hour (0-23)

getMilliseconds Returns the millisecond

getMinutes Returns hours since midnight (0-23)

getMonth Returns number of month (0-11); 0 is Januais February, etc.
getSeconds Returns the second (0-59)

setDate(value) Sets day of the month (1-31)

setFullYear() Sets the year as a four-digit number

setHours() Sets the hour within the day (0-23)
setHours(hr,min,sec,msec) Sets hour in local

setMilliseconds Sets the millisecond

setMinutes(min,sec, msec) Sets minute in local time
setMonth(month,date) Sets month in local time

setSeconds() Sets the second

setTime() Sets time from January 1, 1970, in n@dends
setYear() Sets the number of years since 1900 @0-9
toGMTString() Returns the date string in univerfsaimat

toString Returns string representing date and time

valueOf() Returns the equivalence of the Date dhjemilliseconds

Example

<html>

<head><title>Time and Date</title></head>

<body bgcolor="lightblue"><h2>Date and Time</h2>
<script language="JavaScript">

var now = new Date(); // Now is an instance of aeDzbject
document.write("<font size="+1">");
document.write("<b>Local time:</b> " + now + "<bp>"
var hours=now.getHours();

var minutes=now.getMinutes();

var seconds=now.getSeconds();

var year=now.getFullYear();

document.write("The full year is " + year +"<br>");
document.write("<b>The time is:</b>" +



hours + ":" + minutes + ":" + seconds);
document.write("</font>");

</script>

</body>

</html>

The Math Object

The Math object allows you to work with more advesh@rithmetic calculations, such as
square root, trigopnometric functions, logarithmsg @andom numbers, than are provided
by the basic numeric operators. If you are doingp$e calculations, you really won't
need it.

Math object methods.
Method Functionality

Math.abs(Number) Returns the absolute (unsignddewva Number
Math.exp(x) Euler's constant to some power (settie)

Math.floor(Number) Rounds Number down to the ndasest integer
Math.log(Number) Returns the natural logarithm ainhber (base E)
Math.max(Numberl, Number2) Returns larger valuBuwiberl and Number2
Math.min(Numberl, Number2) Returns smaller valublomberl and Number2
Math.pow(X, y) Returns the value of x to the powey(x ), where x is the base and y is
the exponent

Math.random() Generates pseudorandom number betivéemd 1.0
Math.round(Number) Rounds Number to the closesgiet

Math.sin(Number) Arc sine of Number in radians

Math.sqrt(Number) Square root of Number

Math.tan(Number) Tangent of Number in radians

Math.toString(Number) Converts Number to string

Example

<html>

<head><title>The Math Object</title></head>
<body>

<h2>Math object Methods--sqrt(),pow()<br>

Math object Property--Pl</h2>

<pP>

<script language="JavaScript">

varnum=16;

document.write("<h3>The square root of " +num+ ")is
document.write(Math.sqgrt(num),".<br>");
document.write("Pl is ");

document.write(Math.Pl);
document.write(".<br>"+num+" raised to the 3rd povee");
document.write(Math.pow(num,3));



document.write(".</h3></font>");
</script>
</body></html>

The Boolean Object

The Boolean object was included in JavaScript it.ls used to convert a non-Boolean
value to a Boolean value, either true or false.r&his one property, the prototype
property, and one method, the toString() methodgchviconverts a Boolean value to a
string; thus, true is converted to "true" and fasseonverted to "false".

var object = new Boolean(value);
Example:

var b1l = new Boolean(5);

var b2 = new Boolean(null);

<html><head><title>Boolean Object</title>

</head>

<body bgcolor=aqua>

<font face="arial" size="+1"><b>

The Boolean Object<br>

<font size="-1">

<script language="JavaScript">

var booll= new Boolean( 0);

var bool2 = new Boolean(1);

var bool3 = new Boolean(™);

var bool4 = new Boolean(null);

var bool5 = new Boolean(NaN);

document.write("The value O is boolean "+ booll bt');
document.write("The value 1 is boolean "+ bool2 bt'');
document.write("The value of the empty string islean "+ bool3+ "<br>");
document.write("The value of null is boolean "+ kBo"<br>");
document.write("The value of NaN is boolean "+ Boet<br>");
</script>

</body></html>

Cascading Style Sheets:

Style can be delivered to a document by a variétsnethods. The method with which
style is connected with a document is referredstiniegration . There are a variety of
ways to integrate style, and how you decide togwate style will depend largely upon
what you are trying to accomplish with a speciftcdment or number of documents.
Inline Style Sheets

The inline integration method allows you to takg tag and add a style to it. Using inline
style gives you maximum control over a precise eleinof a web document, even just
one character. Say you want to control the look faadl of a specific paragraph. You



could simply add a style="x" attribute to the paegih tag, and the browser would
display that paragraph using the style values yhled to the code.

Example:

<IDOCTYPE html PUBLIC "-//W3C//[DTD XHTML 1.0
Transitional//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-
transitional.dtd">

<html xmiIns="http://www.w3.0rg/1999/xhtml|">
<head>

<title>Inline Style Sample</title>

</head>

<body>

<hlstyle="font-family: Arial" >Welcome!</h1>
</body>

</html>

Inline style is useful for getting precise contover something in a single document, but
because it only applies to the element in question, most likely won't be using inline
style as frequently as other integration methods.

Internal Style Sheets

Embedding allows for control of a full document.itgs the style element, which you
place within the head section of a document, youicsert detailed style attributes to be
applied to the entire page.

Embedding is an extremely useful way of stylingiwalal pages that may also have
other style methods influencing them. You can aligde a single page or use multiple
embedded sheets. The latter is especially usefybufd like your document to have
different styles for different media types.

Internal Style Sheet:

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transbnal//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitiohaltd">
<html xmIns="http://www.w3.0rg/1999/xhtml">

<head>

<titte>Embedded Style Sample</title>

<style type="text/css" media="screen">

hl {

font: Arial;

}

</style>

</head>

<body>

<h1>Welcome!</h1>

</body></html>



As you can see, the style rule looks essentiallysidime as it did in the inline example,
but it's now applied via the style element as ogpo® the style attribute. Unlike the
inline example, which applied only to that specitiit, this rule will apply to all the hl

elements within the document, unless a class mreisityle is applied.

External Style Sheets:

An external style sheet contains as many stylesrakeyou like and helps to provide a
most powerful means for you to create master stylas you can apply to one page or
one billion pages.

An external style sheet is exactly that—all of gigle is placed in an external file. You
can link to the style sheet from any document y@hywsing the link element in the head
portion of those documents with which you’d likeinéegrate the style.

The external style document is a text document ybatcan write in any editor or tool
that allows you to save a document as text. Toteradinked style sheet, follow these
steps:
1. Open your text or HTML editor of choice.
2. Enter the style rule or rules you'd like.
hl {
font: Arial;
}
3. Select File, Save and save your file with the nafrfglstyle and a .css extension
(style.css).

You'll notice that the CSS file contains no additid information and tags. This is
because an external style sheet is simply a listydé rules. You may also use style sheet
commenting, but no declarations, elements, ateduscripting, or other constructs
should be in this document.

The next step is to link the document or documgatswant to integrate with this style
sheet:

1. In your document, place a link element within tlead section. I'm using
XHTML, so my link element, which is an empty elemharses the trailing slash,
unlike HTML:

<link />

2. Add the rel attribute, which describes the intagratelationship type, in this case,
a style sheet:

<link rel="stylesheet" />



3. Add the type attribute and appropriate type, jssg@ would for an embedded
sheet:

<link rel="stylesheet" type="text/css" />

4. Include the media for which the sheet is intendduls can be any of the media
types described earlier: print, screen, Brailleahand so on. In this instance, I'll
use the screen value.

<link rel="stylesheet" type="text/css" media="sareé&>

5. Reference the source file using the href attrilaune the location of the source file.
In this case, both documents are residing in theesdirectory, so I'll reference it
relatively:

<link rel="stylesheet" type="text/css" media="dlifef="style.css" />

6. Save your document as histyletest.html.

The following code shows the complete XHTML docutneith the link element
included.

The XHTML Document and External Style Sheet Are Nowintegrated

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Trantbnal//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitiohatd">

<html xmiIns="http://www.w3.0rg/1999/xhtml|">

<head>

<title>Linked Style Sample</title>

<link rel="stylesheet" type="text/css" media="sarébaref="style.css" />
</head>

<body>

<h1>Welcome!</h1>

</body>

</html>

Class selectors

Working with HTML, authors may use the period (Qtation representing the class
attribute. The attribute value must immediatelydwi the "period” (.).

For example, we can assign style information toe#iments with class="pastoral" as
follows:

* pastoral { color: green } /* all elements withads=pastoral */ or just
.pastoral { color: green } /* all elements with st&pastoral */

The following assigns style only to H1 elementgwalass="pastoral":



H1.pastoral { color: green } /* H1 elements wittast=pastoral */

Given these rules, the first H1 instance below wawdt have green text, while the second
would:

<H1>Not green</H1>
<H1 class="pastoral">Very green</H1>

To match a subset of "class" values, each valué¢ beugreceded by a ".".

For example, the following rule matches any P el@gmeéhose "class" attribute has been
assigned a list of space-separated values thaides|'pastoral” and "marine":

p.marine.pastoral{ color: green }

This rule matches when class="pastoral blue aqueneiabut does not match for
class="pastoral blue".

CSS gives so much power to the "class" attribinat, &authors could conceivably design
their own "document language" based on elements alimost no associated presentation
(such as DIV and SPAN in HTML) and assigning styirmation through the "class"
attribute. Authors should avoid this practice sitlee structural elements of a document
language often have recognized and accepted meaamd) author-defined classes may
not.

If an element has multiple class attributes, thalues must be concatenated with spaces
between the values before searching for the chessf this time the working group is not
aware of any manner in which this situation candaehed, however, so this behavior is
explicitly non-normative in this specification.

Div and Span tag
Div

Div (short for division) divides the content intadividual sections. Each section can then
have its own formatting, as specified by the CSi8.i®a block-level container, meaning
that there is a line feed after the </div> tag.

For example, if we have the following CSS declarati

large {

color: #00FF00;
font-family:arial,
font-size: 4pt;

}

The HTML code

<div class="large">

This is a DIV sample.

</div>

gets displayed ad his is a DIV sample.



Span

Span is similar to div in that they both divide thentent into individual sections. The
difference is that span goes into a finer levelywsocan span to format a single character
if needed. There is no line feed after the </spug>

For example, if we have the following CSS declarati

Jargefont {
color: #0066FF;
font-family:arial;
font-size: 6px;

}
The HTML code

Span is not at the <span class="largefont">blogklk/span>.

gets displayed as

Span is not at the

DOM

What is the DOM?

The DOM is a W3C (World Wide Web Consortium) stamda

The DOM defines a standard for accessing docunti&etsiTML and XML.:

"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.”

What is the HTML DOM?
The HTML DOM is:

» A standard object model for HTML

» A standard programming interface for HTML
» Platform- and language-independent

* A WB3C standard

The HTML DOM defines theobjects and propertiesof all HTML elements, and the
methods(interface) to access them.

In other wordsThe HTML DOM is a standard for how to get, changeadd, or delete
HTML elements.



DOM Nodes
According to the DOM, everything in an HTML docunhéna node.
The DOM says:

» The entire document is a document node

* Every HTML element is an element node

e The text in the HTML elements are text nodes
» Every HTML attribute is an attribute node
 Comments are comment nodes

Text is Always Stored in Text Nodes

A common error in DOM processing is to expect aamant node to contain text.
However, the text of an element node is storedtexanode.

In this example<title>DOM Tutorial</title> , the element node <title>, holds a text
node with the value "DOM Tutorial".

"DOM Tutorial" isnot the value of the <title> element!
The HTML DOM Node Tree

The HTML DOM views an HTML document as a tree-stmwe. The tree structure is
called anode-tree. All nodes can be accessed through the tree. Tloeitents can be
modified or deleted, and new elements can be aedtee node tree below shows the set
of nodes, and the connections between them. Thestagts at the root node and branches
out to the text nodes at the lowest level of tee:tr

Document

Root elerment:

<ktrl=
I
I I
Element: Element:
zhead:= zhody=
| l |

Element: Attribute: Element: Element:

<title= *“href” 3= zhl:=

Text: Text: Text:

My fitle® My link® *My header”




Inner HTML

The most useful property of our web page objecs We can access is not a part of the
official standard at all. ThennerHTML property was introduced by Microsoft in
Internet Explorer as a convenient way of being dblaccess the entire content of the
HTML container all at once. It turned out to be @anvenient that all of the other
browsers quickly added support for this property.

We can use inner HTML either to retrieve the curemtent of the container or to insert
new content into that container. Let's look at s@ramples. Here are a couple of div
containers that we might have in our HTML.

<div id="first">

<p>Some text.</p>

<p>Some more text.</p></div>
<div id="second"></div>

The first of our example divs displays two paratpsapf text on the page while the
second displays nothing on the page and is simghjaeeholder. We can retrieve the
content of the first div like this:

var content = document.getElementByld(‘first’) irth€ML;

The variablecontent now contains all of the text from the two paragsapk well as the
paragraph tags themselves. We can now replace thasggraphs completely by
assigning a new value.

Dynamic HTML , or DHTML , is for a collection of technologies used togetioecreate
interactive and animated by using a combinatiora gitatic markup language (such as
HTML), a client-side scripting language (such asafxript), a presentation definition
language (such as CSS), and the Document ObjeceMod

DHTML allows scripting languages to change variabla a web page's definition
language, which in turn affects the look and fumttof otherwise "static® HTML page
content,after the page has been fully loaded and during the wigvarocess. Thus the
dynamic characteristic of DHTML is the way it fuiets while a page is viewed, not in
its ability to generate a unique page with eaclepgagd.

By contrast, a dynamic web page is a broader cdneepany web page generated
differently for each user, load occurrence, or gfwecariable values. This includes pages
created by client-side scripting, and ones crehtederver-side scripting (such as PHP,
Perl, JSP or ASP.NET) where the web server gerseatetent before sending it to the
client.
Uses

DHTML allows authors to add effects to their patest are otherwise difficult to
achieve. For example, DHTML allows the page autbor

* Animate text and images in their document, indepatlg moving each element
from any starting point to any ending point, foliog a predetermined path or one
chosen by the user.



* Embed a ticker that automatically refreshes its@ainwith the latest news, stock
guotes, or other data.

* Use a form to capture user input, and then praaedsespond to that data without
having to send data back to the server.

* Include rollover buttons or drop-down menus.

DHTML FORMS

» Forms are key components of all Web-based appmigsitiBut important as they
are, Web developers often present users with fonaisare difficult to use. There
are three common problems:

- Forms can be too long. A seemingly endless ligjuestions is sure to make the
user click the back button or jump to another site.

* In many situations a specific user will need td dut only some of the form
elements. If you present needless questions taeg wsu’ll add clutter to your
page and encourage the user to go elsewhere.

* Form entries often need to conform to certain fdsvand instructions. Adding
this information to a Web page can make for a etetl and unappealing screen.

Choosing The Form You Want

A long form can be shortened in a number of walygou have multiple versions of a
form, the chief task becomes pointing people torigbt form. Often, a simple set of
links will do: “click here for the simple form, clk here for the more complicated one.”
Alternatively, a single page can show one of sdviemans that the visitor can choose
between using radio buttons.

This approach uses Dynamic HTML (DHTML), which haeveral benefits. First,
DHTML allows for more flexible formatting. You capply background images, borders,
fonts, and all the other features you've learnedxpect from HTML and Cascading
Style Sheets to

DHTML objects. Second, if someone fills out onenfiprswitches to another, then
switches back, there’s a good chance that the lemowsl lose the information that was
initially entered. This problem doesn’t exist iretBHTML solution. Third, with DHTML
you can do tricky things like clipping and movirgetform around the page.

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 WB3C standard

The XML DOM defines theobjects and propertiesof all XML elements, and the
methods(interface) to access them.

In other wordsThe XML DOM is a standard for how to get, change, dd, or delete
XML elements.



DOM Nodes
According to the DOM, everything in an XML documeésntanode 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

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

<book category="cooking">

<title lang="en">Everyday ltalian</title>
<author>Giada De Laurentiis</author>
<year>2005</year>
<price>30.00</price>

</book>

<book category="children">

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

</book>

<book category="web">

<title lang="en">XQuery Kick Start</title>
<author>James McGovern</author>
<author>Per Bothner</author>
<author>Kurt Cagle</author>
<author>James Linn</author>
<author>VaidyanathanNagarajan</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>

Text is Always Stored in Text Nodes

A common error in DOM processing is to expect am&nt node to contain text.
However, the text of an element node is storedtexenode.



In this examplexyear>2005</year> the element node <year>, holds a text node with
the value "2005".

"2005" isnot the value of the <year> element!
The XML DOM Node Tree

The XML DOM views an XML document as a tree-strueturhe tree structure is called
node-tree.All nodes can be accessed through the tree. Thatents can be modified or
deleted, and new elements can be created. Thetremlehows the set of nodes, and the
connections between them. The tree starts at thtenade and branches out to the text
nodes at the lowest level of the tree:

Root element:

<bookstores
Parent
Child
Sttribute: Element: . Atrtribiute
*lang” <hook > “category”
Elerment: Elernent: Elernent: Elerr_uant:
<titles <authorz <years sprices
Tt
Siblings
Text: Text: Text: Text:
Everyday Italian Giada De 2005 30.00
Laurentiis




CGl, PERL, Java Applet

Introduction to CGl:
The Common Gateway Interface (CGl) is a standard that defines how web server
software can delegate the generation of web pages $tand-alone application, an
executable file. Such applications are knowrCa&s scripts, they can be written in any
programming language, although scripting languageoften used.
The common gateway interface (CGI) is a standargl fama Web server to pass a Web
user's request to an application program and &ivedata back to forward to the user.
When the user requests a Web page (for exampldidkyng on a hyperlink or entering a
Web site address), the server sends back the tequesge. However, when a user fills
out a form on a Web page and sends it in, it uguadleds to be processed by an
application program. The Web server typically pasge form information to a small
application program that processes the data andseay back a confirmation message.
This method or convention for passing data back farith between the server and the
application is called the common gateway interf@g@l).
If you are creating a Web site and want a CGI appilbn to get control, you specify the
name of the application in the uniform resourcetoc (URL) that you code in an HTML
file. This URL can be specified as part of the fertags if you are creating a form. For
example, you might code:
<form method="POST" action="http://www.mybiz.comidan/formprog.pl">
and the server at "mybiz.com” would pass controltie CGI application called
"formprog.pl" to record the entered data and retrconfirmation message. (The ".pl"
indicates a program written in Perl but other laages could have been used.)
The common gateway interface provides a consistagtfor data to be passed from the
user's request to the application program and btattke user. This means that the person
who writes the application program can make sugett used no matter which operating
system the server uses (Windows, Linux, MacintdgN]lX, OS/390, or others). It's
simply a basic way for information to be passednfrihe Web server about your request
to the application program and back again.
. Y
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Testing and debugging Perl CGI Scripts:

First CGI Program

Here is a simple link  which is linked to a CGI strcalled hello.cgi. This file is
being kept in /cgi-bin/ directory and it has follimg content.



#!/usr/bin/perl

print "Content-type:text/htmi\r\n\r\n™;

print '<html>";

print '<head>";

print '<title>Hello Word - First CGl Program</titk&
print '</head>";

print '<body>';

print '<h2>Hello Word! This is my first CGI prograh2>",
print '</body>";

print '</html>";

If you click hello.cgi then this produces followimgitput:
Hello Word! This is my first CGI program

Using scalar variables and operators in Perl:

Variables, Arrays and Hashes

Technically speaking, Perl has three main varidygbes: scalars, arrays, and hashes. |
will try to keep this as simple as possible.

Scalars

These are the variable that represents a singlevalhese variables always has a "$"
(dollar sign) before it:

my $name = "Binny";

$phrase = "Ain't this cool";

$day = 12;

The 'my' keyword can be used if you want a locailalde. Local variable is the variables
that exist only in the block that it is defined ih.is safer to use 'my' while initializing
variables.

Arrays

Array variables are variables that hold multipldues. All values can be accessed
individually with its index. Now please remembeistharrays usually have a'@' symbol
at the beginning when it is accessed as wholewBen declaring slots individually, you
should use a '$' sign.

Hashes

Also known as associative arrays. A hash represesét of key/value pairs. This is great
for storing related information. It can be usedresarray is used - but no index number is
necessary - you can use a sting in its place. Bglgan is an example of hashes.
#!/usr/local/bin/perl

use strict;

print "Medical Dictionary for Rednecks and Blonds\n

my %meanings = (Artery => "The study of painting",

Bacteria => "The back door of the cafeteria”,

Barium => "What the doctors do when patients die",

Bowel => "A letter like A, E, I, O, or U",

Seizure => "A Roman emperor",

Tablet =>"A small table",

Tumor => "More than one",

Urine => "Opposite of you're out"

);



print "Meaning of Artery is $meanings{'Artery'}, Toor means $meanings{'Tumor'}
while Seizure is $meanings{'Seizure'}";

Operators

There is no lack of operators in perl. Only the timgportant and the most used are listed
below.

Note

: The variable $a has the value 3 and $b has tlhie ¥a These values will NOT change -
in other words, these values will be same for eesgmple.

Arithmetic operators

Operator, explanation, example, example result

+ addition $a +$b 11
- subtraction 5-%a2

* multiplication 3*$b 24

/ division 6/%a?2

Extras Operators

Operators, explanation, example, example result

++ Adds 1 to the value on the left (so if $i wegual to 1, $i++ would equal 2) $a++ $a
will be 4

-- Subtracts 1 from the value on the left. $a-wdabe $a +=

+= Adds the values to the left and right of therap& and then stores the value in the left
variable.

$b; $a will be 11

Subtracts the values to the left and right of theperator and then stores the value in the
left $b -= $a; $b will be 5 variable.

Multiplies the values to the left and right of tive operator and then stores the value in
the left $a *= $b; $a will be 24 variable.

Numeric comparison Operators

Operator Explanation Example Example Result

== equality if($a == $b) False

I= inequality if($a != $b) True

< less than if($a < $b) True

> greater than if($a > $b) False

<= less than or equal if($a <= $b) True

>= greater than or equal if($a >= $b) False

String comparison Operators

Operator Explanation Example Example Result

See whether two eq "String" eq "String" Tistengs are equal.

See whether two ne "String" ne "String" Fadsengs are NOT equal.

Boolean logic

Operator Explanation Example Example Result

&& AND if($a>3$b && $b>7) False

OR if($a>%$b $b>7) True

' NOT if(!$b) False

Other operators

Operator Explanation Example Example Result

= assignment $a = 5; $a will become 5

$a = "Strl". string concatenation (In case youtcsae the operator, its is a dot - a period

=)



"Str2"; $a will be "StrlStr2" x string multiplicath $a = "Me" x 5 $a will be
"MeMeMeMeMe"

Perl And CGI(Common Gateway Interface)

Save the following the following into a file callgdiestbook.htm

<html><head>

<title>Guestbook</title>

</head>

<body>

<form action="/cgi-bin/guestbook.pl" method="get">

<table>

<tr><td>Name</td><td><input name="name" type="texdlue=""></td></tr>
<tr><td>E-Mail</td><td><input name="email" type=X# value=""></td></tr>
<tr><td>Location</td><td><input name="loc" type=Xté value=""></td></tr>
<tr><td>Comments</td><td>

<TEXTAREA name="comments" rows="10" cols="32"></TEAXREA></td></tr>
</table><br><br>

<input type="submit" value="Add Entry">

</form>

</body>

</html>

See the <form action="/cgi-bin/guestbook.pl" methtget"> line? Of course you do.
action="/cgi-bin/guestbook.pl" Tells the server wdhethe CGI script is kept.
method="get" tells the Server which input methodised. There is two input methods —
get and post.

Now let's create a perl script to get the inputrirthis file.

Create a file called 'guestbook.pl' in the cgi-foider. Make sure that the above form
points to this file in the action attribute.

First of all the mandatory first line.

#!/usr/local/bin/perl

Now lets get the input...

my $query_string = "";

#Get the input

if (SENV{REQUEST_METHOD} eq 'POST) {

read(STDIN, $query_string, SENV{CONTENT_LENGTH});

} else {

$query_string = SENV{QUERY_STRING};

print "Content-Type: text/html\n\n";

print "Query String is \n<br> $query_string";

Get a server if you want to test you scripts. | 8aenbar Server. This server is very easy
to use and is very useful while testing your seript

Now put the perl file(save the above lines to a fihlled guestbook.pl) in the cgi-bin
folder.

If you have sambar server it is usually C:\Progfales\Sambar\cgi-bin. Now copy the
guestbook.htm file to the documents folder - thetrdolder(for sambar this is
"C:\Program Files\Sambar\docs" by default). Nowe fitp your server and open the
guestbook.htm file from within the server(For samisarver just open up a Internet



Browser like IE and type "http://127.0.0.1/guesthbtm™ in the address bar after
opening the server by clicking the sambar shoitcthe start menu.)

If everything went well, you will see the html filee created here. Now enter the below
given values

Name - Binny

E-Mail - whatever@wherever.com

Location - Omnipresent

Comments - Hello World! Here | am.

and press the "Add Entry" button.

This is the information that was passed betweenfite® Now the content part will look
like this.

Query String is
name=Binny&email=whatever@wherever.com&loc=Omnipré&comments=Hello+W
orld %21+Here+l+am.

This is the data we got from the form. The datal wi& in this format - <Input
name>=<|nputted Data>&<Next Input name>=<Next InpdtData> and so on Input
name stands for the name of the form element imtimé file. If you take a look at it you
will see that first element is name, next is eraaidl so on. Now we need to convert this
data to a more useful format.

Now we have created a perl file that will take ihpnd give the output in HTML. You
can customize the output page as you wish. You likaythe following better. Replace
the lines

"$FORM{'name'} came from $FORM{loc'}. E-mail addse is $FORM{'email'}.
Comments :

$FORM{'comments'}" with the following.

Dear $FORM{'name'},<BR>Thank You for filling out oGuest Book.

| appreciate this effort in your part.<br><br>

<table>

<tr><td>Name</td><td>$FORM{'name'}</td></tr>

<tr><td>E Mail</td><td>

<a href="mailto:3FORM{'email'}">$FORM{'email'}</a>4d></tr>
<tr><td>Location</td><td>$FORM{'loc'}</td></tr>
<tr><td>Comments</td><td>$FORM{'comments'}</td>/tr

</table>

Now our script is really cool - but it don't do tbaly thing that is expected of a Guest
book program - Saving the result to a file. To llattwe add the lines,

# Open Guest Book File

open (FILE, ">>guests.txt") die "Can't open guésts$!\n";

#Write the information to the file

print FILE "$FORM{'name'} came from $FORM{'loc'}.";

print FILE "E-mail address is $SFORM{'email'}.";

print FILE "Comments : $FORM{'comments\n";

close(FILE);

The script is finished. We have created a workiogs book program. But | must warn
you this script has its limitations. For a betteesgt book program that | have created, go
to http://'www.bin-co.com/perl/cgi/guestbook.htmbrAmore guest books by others go to
CGlI Resources

The full script will look something like this...



#!/usr/local/bin/perl

my $query_string = ";

#Get the input

if (SENV{REQUEST_METHOD} eq 'POST') {

read(STDIN, $query_string, SENV{CONTENT_LENGTH});
} else {

$query_string = SENV{QUERY_STRING};

# Split the name-value pairs

@pairs = split(/&/, $query_string);

foreach $pair (@pairs) {

($name, $value) = split(/=/, $pair);

# Making the input English. And removing unwantkohgjs
$value =~ tr/+/ /;

$value =~ s/%([a-fA-FO0-9][a-fA-FO-9])/pack("C", héKl))/eg;
$FORM{$name} = $value;

}

#Give output

print <<START,;

Content-Type: text/htmi\n\n

<html><head>

<title>Guest book Result</title>

<body>

<hl align="center">Guest book Results</h1>

Dear $FORM{'name'},<BR>Thank You for filling out oGuest Book.
| appreciate this effort in your part.<br><br>

<table>

<tr><td>Name</td><td>$FORM{'name'}</td></tr>
<tr><td>E Mail</td><td>

<a href="mailto:3FORM{'email'}">$FORM{'email'}</a>4d></tr>
<tr><td>Location</td><td>$FORM{'loc'}</td></tr>
<tr><td>Comments</td><td>$FORM{'comments'}</td>/tr
</table>

</body>

</html>

START

# Open Guest Book File

open (FILE, ">>guests.txt") die "Can't open guésts$!\n";
#Write the information to the file

print FILE "$FORM{'name'} came from $FORM{'loc'}.";
print FILE "E-mail address is $SFORM{'email'}.";

print FILE "Comments : $FORM{'comments\n";
close(FILE);

Now you have a guest book. But it has its limitasicand problems. Modify this guest
book yourself. Make it better. Make it the best.



Java Applet

Introduction to Java

JAVA offers a number of advantages to developers.

Java is simple

Java was designed to be easy to use and is theredsy to write, compile, debug, and
learn than other programming languages. The retdmdrwhy Java is much simpler than
C++ is, because Java uses automatic memory abtbocamnd garbage collection where
else C++ requires the programmer to allocate memnodyto collect garbage.

Java is object-oriented

Java is object-oriented because programming in Jav@entred on creating objects,
manipulating objects, and making objects work tbget This allows you to create
modular programs and reusable code.

Java is platform-independent

One of the most significant advantages of Javasisability to move easily from one
computer system to another. The ability to run shene program on many different
systems is crucial to World Wide Web software, aada succeeds at this by being
platform-independent at both the source and bileusis.

Java is distributed

Distributed computing involves several computersaoretwork working together. Java is
designed to make distributed computing easy with nletworking capability that is
inherently integrated into it. Writing network pragns in Java is like sending and
receiving data to and from a file. For example, dregram below shows three programs
running on three different systems, communicatinth veach other to perform a joint
task.

Java is interpreted

An interpreter is needed in order to run Java @ogt The programs are compiled into
Java Virtual Machine code called bytecode. Thednde is machine independent and is
able to run on any machine that has a Java interp\ith Java, the program need only
be compiled once, and the bytecode generated bylatia compiler can run on any
platform.

Java is secure

Java is one of the first programming languagesotwsicler security as part of its design.
The Java language, compiler, interpreter, and mengnvironment were each developed
with security in mind.

Java is robust

Robust means reliable and no programming languagereally assure reliability. Java
puts a lot of emphasis on early checking for pdesirors, as Java compilers are able to
detect many problems that would first show up dyarecution time in other languages.
Java is multithreaded

Multithreaded is the capability for a program tafpen several tasks simultaneously
within a program. In Java, multithreaded prograngrhias been smoothly integrated into
it, while in other languages, operating system-gjgeprocedures have to be called in
order to enable multithreading. Multithreading isnacessity in visual and network
programming.

Writing java Applets

Java appletis an applet delivered to users in the form of Jaxtacode. Java applets can



run in a Web browser using a Java Virtual Machiié\), or in Sun's AppletViewer, a
standalone tool for testing applets.

Java applets are executed irsamdbox by most web browsers, preventing them from
accessing local data like clipboard or file systdime code of the applet is downloaded
from a web server and the browser either embedsyb&t into a web page or opens a
new window showing the applet's user interface.

A Java applet extends the class java.applet. Appletn the case of a Swing applet,
javax.swing.JApplet. The class must override methibdm the applet class to set up a
user interface inside itself (Applet is a descemd#nPanel which is a descendant of
Container.

As applet inherits from container, it has largéig same user interface possibilities as an
ordinary Java application, including regions witteu specific visualization. The applet
can be displayed on the web page by making udeeadeprecated applet HTML element,
or the recommended object element.

Example

The following example is made simple enough tostliate the essential use of Java
applets through its java.applet package. It alsesudasses from the Java Abstract
Window Toolkit (AWT) for producing actual outputn(ithis case, the "Hello, world!"
message).

import java.applet.Applet;

import java.awt.*;

/I Applet code for the "Hello, world!" example.

/I This should be saved in a file named as "Hellod/@ava".

public class HelloWorld extends Applet {

/I This method is mandatory, but can be empty, (h@ve no actual code).

public void init() { }

/I This method is mandatory, but can be empty,lie@e no actual code).

public void stop() { }

/l Print a message on the screen (x=20, y=10).

public void paint(Graphics g) {

g.drawString("Hello, world!", 20,10);

/I Draws a circle on the screen (x=40, y=30).

g.drawArc(40,30,20,20,0,360);

}

}

For compiling, this code is saved on a plain-ASfdd with the same name as the class
and .java extension, i.e. HelloWorld.java. The hasy HelloWorld.class applet should
be placed on the web server and is invoked witmnHTML page by using an
<APPLET> or an

<OBJECT> tag. For example:

<IDOCTYPE HTML PUBLIC

"-/IW3C//DTD HTML 4.01 Transitional//EN" "http://ww.w3.org/TR/html4/loose.dtd">
<HTML>

<HEAD>

<TITLE>HelloWorld_example.htmI</TITLE>

</HEAD>

<BODY>

<H1>A Java applet example</H1>



<P>Here it is: <APPLET code="HelloWorld.class" WIB¥"200" HEIGHT="40">

This is where HelloWorld.class runs.</APPLET></P>

</BODY>

</HTML>

Displaying the HelloWorld_example.html page frorVab server, the result should look

as this:

A Java applet example

Here it is: Hello, world!

Advantages

A Java applet can have any or all of the followalyantages:

o Itis simple to make it work on Linux, Microsoft Wdows and Mac OS X i.e. to make
it cross platform. Applets are supported by modb \Wwewsers.

o The same applet can work on "all" installed versiohJava at the same time, rather
than just the latest plug-in version only. Howevkan applet requires a later version
of the Java Runtime Environment (JRE) the client lae¢ forced to wait during the
large download.

o0 Most web browsers cache applets, so will be quicload when returning to a web
page. Applets also improve with use: after a fagplet is run, the JVM is already
running and starts quickly (the JVM will need tstaat each time the browser starts
afresh).

o It can move the work from the server to the cliengking a web solution more
scalable with the number of users/clients.

o If a standalone program (like Google Earth) tatka twveb server, that server normally
needs to support all prior versions for users winatie not kept their client software
updated. In contrast, a properly configured browlsads (and caches) the latest
applet version, so there is no need to supportiegersions.

o The applet naturally supports the changing usee,ssaich as figure positions on the
Chessboard

o Developers can develop and debug an applet dimegiysby creating a main routine
(either in the applet's class or in a separatesclasd calling init() and start() on the
applet, thus allowing for development in their fat® Java SE development
environment. All one has to do after that is r¢-the applet in the AppletViewer
program or a web browser to ensure it conform&twnisty restrictions.

0 An untrusted applet has no access to the local imaemnd can only access the server
it came from. This makes such an applet much saferun than a standalone
executable that it could replace. However, a sigmgalet can have full access to the
machine it is running on if the user agrees.

o Java applets are fast - and can even have sim#idormance to native installed
software.

Life cycle of An Applet

Introduction

In this Section you will learn about the lifecyad&an applet and different methods of an
applet. Applet runs in the browser and its lifeeyoiethod are called by JVM when it is
loaded and destroyed. Here are the lifecycle metioddn Applet:

init(): This method is called to initialized an appet

start(): This method is called after the initialization of the applet.

stop(): This method can be called multiple times ithe life cycle of an Applet.



destroy(): This method is called only once in thafe cycle of the applet when applet
is destroyed.

init () method:

The life cycle of an applet is begin on that timken the applet is first loaded into the
browser and called the init() method. The init()thoel is called only one time in the life
cycle on an applet. The init() method is basicaijled to read the PARAM tag in the
html file. The init () method retrieve the passeatgmeter through the PARAM tag of
html file using get Parameter() method All the iadization such as initialization of
variables and the objects like image, sound fieelaaded in the init () method .After the
initialization of the init() method user can interawith the Applet and mostly applet
contains the init() method.

Start () method:

The start method of an applet is called after thalization method init(). This method
may be called multiples time when the Applet netmide started or restarted. For
Example if the user wants to return to the Applethis situation the start Method() of an
Applet will be called by the web browser and therusill be back on the applet. In the
start method user can interact within the applet.

Stop () method:

The stop() method can be called multiple timeshmltfe cycle of applet like the start ()
method. Or should be called at least one time. & flg&only miner difference between the
start() method and stop () method. For examplestbp() method is called by the web
browser on that time When the user leaves one &fgpgo another applet and the start()
method is called on that time when the user wamtgot back into the first program or
Applet.

destroy() method:

The destroy() method is called only one time inlifeecycle of Applet like init() method.
This method is called only on that time when theAser needs to Shutdown.

Applet versus Application

Applets as previously described, are the small armg while applications are larger
programs. Applets don't have the main method wihilan application execution starts
with the main method. Applets can run in our bravgs&indow or in an appletviewer. To
run the applet in an appletviewer will be an adagst for debugging. Applets are
designed for the client site programming purposdenthe applications don't have such
type of criteria. Applet are the powerful tools aase it covers half of the java language
picture. Java applets are the best way of credtwiegprograms in java. Applets are
designed just for handling the client site probleii¢hile the java applications are
designed to work with the client as well as ser#gplications are designed to exist in a
secure area while the applets are typically usggpliéations and applets have much of
the similarity such as both have most of the sama¢ufes and share the same resources.
Applets are created by extending the java.appl@ietpclass while the java applications
start execution from the main method.

Applications are not too small to embed into a hpiade so that the user can view the
application in your browser. On the other hand epipave the accessibility criteria of the
resources. The key feature is that while they lsaveany differences but both can
perform the same purpose.



Review of Java Applets:

To create an applet just create a class that extidvedjava.applet.Applet class and inherit
all the features available in the parent class. fbHewing programs make all the things
clear.

import java.awt.*;

import java.applet.*;

classMyclassextendsApplet {

public void init() {

/* All the variables, methods and images initialiere

will be called only once because this method ikedabnly

once when the applet is first initializes */

public void start() {

[* The components needed to be initialize more thrace
in your applet are written here or if the reader
switches back and forth in the applets. This method
can be called more than once.*/

}

public void stop() {

[* This method is the counterpart to start(). Thee,
used to stop the execution is written here*/

}

public void destroy() {

[* This method contains the code that result inelease the resources to the applet before
it is finished. This method is called only once}*/
public void paint(Graphics g) {

[* Write the code in this method to draw, write,calor
things on the applet pane are */

}
}

In the above applet you have seen that there aeenfiethods. In which two ( init() and
destroy) are called only once while remaining thistart() , stop() , and paint() ) can be
called any number of times as per the requiremdrtis. major difference between the
two (applet and application) is that java apploasi are designed to work under the
homogenous and more secure areas. On contrargatigdiia applets are designed to run
the heterogeneous and probably unsecured envirdnimarnet has imposed several
restrictions on it.

Applets are not capable of reading and writinguker's file system. This means that the
applet neither can access nor place anything yodathe more thing to point here is that
applets are unable to use the native methods,mympr@gram on the user system or load
shared libraries. The major security concern heitbat the local shared libraries and the
native methods may results in the loophole in #va jsecurity model.

Applets are not capable of communicating the setlilan one from which they are
originating. There are the cases in which an erioygkey is used for the verification
purpose for a particular applet to a server. Baeasing a remote server is not possible.
The conclusion is that the java applets providegide variety of formats for program
execution and a very tight security model on theropnvironment as on the Internet.



Introduction to Java Application:

Java applications have the majority of differenagth the java applets. If we talk at the
source code level, then we don't extend any clafisecstandard java library that means
we are not restricted to use the already definethodeor to override them for the
execution of the program. Instead we make setasfsels that contains the various parts of
the program and attach the main method with thiesses for the execution of the code
written in these classes. The following progranusiltates the structure of the java
application.

public classMyClass {

/* Various methods and variable used by the class

MyClass are written here */

classmyClass {

[* This contains the body of the class myClass */

}

public static void main(String args[]) {

[* The application starts it's actual executiomirthis place. **/

}
}

The main method here is nothing but the system mdetised to invoke the application.
The code that results an action should locateemthin method. Therefore this method is
more than the other method in any java applicatibwe don't specify the main method
in our application, then on running the applicatrah through an exception like this one:
In the class MyClass: void main(String args[]) isdafined But at higher level major
concern is that in a typical java application ségunodel, an application can access the
user's file system and can use native methods. @pegdy configuring the user's
environment and the java application it will allagcess to all kind of stuff from the
Internet. In most of the cases it is seen thatjava application seems like a typical
C/C++ application. Now we are going to create plesftapplications to exemplify some
of the methods and features of a specific Javacstjan.



