WEB TECHNOLOGIES AND APPLICATIONS
FOR RURAL DEVELOPMENT
FUNCTIONARIES

Reading Material

B.D. Chaudhary, Deputy Director
Wahid Ali, Faculty Member (Computer)

Deendayal Upadhyaya State Institute of Rural
Development, Bakshi Ka Talab, Lucknow

DESING AND DEVELOPMENT OF WEBSITE
What is a Website?
A Website is an important source of information about institutions, organizations, events etc., and on the
World Wide Web (WWW). A website is a set of related web pages served from a single web domain. A
website is hosted on at least one web server, accessible via a network such as the Internet or a private
local area network through an Internet address known as a Uniform Resource Locator (URL). All publicly
accessible websites collectively constitute the World Wide Web (WWW). A webpage is a document,
typically written in plain text interspersed with formatting instructions of Hypertext Markup Language
(HTML, XHTML). A webpage may incorporate elements from other websites with suitable markup
anchors. Webpages are accessed and transported with the Hypertext Transfer Protocol (HTTP), which
may optionally employ encryption (HTTPS known as HTTP Secure) to provide security and privacy for
the user of the webpage content. The user's application, often a web browser, renders the page content
according to its HTML markup instructions onto a display terminal.
The pages of a website can usually be accessed from a simple Uniform Resource Locator (URL) called
the web address. The URLs of the pages organise them into a hierarchy, although hyperlinking between
them conveys the reader's perceived site structure and guides the reader's navigation of the site which
generally includes a home page with most of the links to the site's web content, and a supplementary
about, contact and link page.

Who are the Audience for a website?
The design and development of a website is significantly guided by the clientele or the target groups for
whom the site is created as this audience forms the end-users of the product. Defining the target audience
helps to develop the content for the site. To define the audience, it can be started with global audience
characteristics and worked out down to specific characteristics. When the audience is figured out for the
website, the site can be tailored to fit the audience. Simple graphics and designs along with necessary
texts may be incorporated in the website to convey the information to the audience.

Tools and Techniques for creating websites
Creating web pages can be an involved process with creativeness. Some of the tools and techniques,
which are useful for creating web pages, are:

1. Editing programmes to create and modify HTML files
HTML files are plain texts. To create HTML files any editor program is enough including even a
simple text editor. If we use a text editor, we will have to type all the HTML tags. This is okay for
small jobs, but many people find it convenient to use a special purpose tool. There are many
choices. First, some browsers have an HTML editor built / right in to the program. Second, there
are separate HTML editing programmes designed specifically for creating and managing
hypertext source files. Third, some word processors are capable of converting a regular document
to HTML format. Front page, page Mill, Dream weaver and Hotdog professional are some of the
web page editors widely used for creation of webpages.
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2. Knowledge of HTML and common web techniques
One’s need and knowledge of HTML will determine which type of tool to be used. If one likes to
work with HTML directly, may have to use a regular text editor and type all the technical
information (tags and so on ), which is just fine with small files. If doesn’t understand HTML, it
is easier to create a document using word processor or a web page editor that adds HTML codes
automatically.

3. Sources of pictures and other images
The next consideration has to with Graphics i.e., pictures, photos, drawings etc., which are
important components on the web. There are several ways to acquire such graphic files. First
there are many free sources of images on the net. Secondly, devices like scanners can be used for
capturing images, graphics from other documents.

4. Sources of audio and Video files
Audio and Video is another multimedia component to make the website more interesting. There
are many sites on internet, which offer audio files and video films/clippings.

5. Graphics and multimedia programmes
To work with images, sound and video files suitable graphic and multimedia programmes are
required for making necessary additions and manipulations in the website.

The Site Development Process
Every significant web project poses unique challenges, but the overall process of developing a
complex web site generally follows six major stages for crafting final project planning and
proposal documents:
1.
2.
3.
4.
5.
6.

Site definition and planning
Information architecture
Site design
Site construction
Site marketing
Tracking, evaluation and maintenance

Developing a large website is a process that may have far-reaching budgetary, personnel, and
public relations consequences for an organization, both during the development of the site and
long after its deployment. Too many websites begin life as adhoc efforts, created by small
interest groups working in isolation from their peers elsewhere in the organization and without
fully considering the site’s goals within the context of the organization’s overall mission. The
result of poorly planned, hasty development efforts often is an “orphan site,” starved of resources
and attention.
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Site definition and planning
This initial stage is where you define your goals and objectives for the website and begin to
collect and analyze the information need to justify the budget and resources required. This is also
the time to define the scope of the site content, the interactive functionality and technology
support required, and the depth and breadth of information resources that need to fill out the site
and meet users’ expectations. If you are contracting out the production of the web site, you will
also need to interview and select a site design firm. Ideally, your site designers should be
involved as soon as possible in the planning discussions.
Site production checklist
Not every site will require detailed consideration of every item on the lists below. Web teams
within corporations or other large enterprises can often count on substantial in-house technology
support when creating web sites. If you are on your own as an individual or small business, you
may need to contract with various technology and design vendors to assemble everything need to
create a substantial content site or small e-commerce site.
Production
•Will your site production team be composed of in-house people, outside contractors, or a mix of
the two?
•
•
•
•

Who will manage the process?
Who are your primary content experts?
Who will be the liaison to any outside contractors?
Who will function long-term as the webmaster or site editor?

Technology
•


•




•





What operating systems and browsers should your site support?
Windows, Macintosh, unix, Linux
Firefox, Internet Explorer, Safari, Opera; minimum version supported
What is the network bandwidth of the average site visitor?
Internal audience or largely external audience
Ethernet or high-speed connections typical of corporate offices
isdn, or dsl medium-speed connections typical of suburban homes
Modem connections for rural audiences
Will the site have dynamic html and advanced features?
JavaScript required
Java applets required
Third-party browser plug-ins required
Special features of the Linux, unix, or Microsoft iis server environments required
Page 4 of 156


•


•



•


Special security or confidentiality features required
How will users reach support personnel?
Email messages from users
Chat rooms, forums, help desks, or phone support
Does the site require database support?
User logins required to enter any site areas
Questionnaires required
Search and retrieval from databases needed
Will the site have audiovisual content?
Video or audio productions

Web server support
•
Will the site reside on an in-house web server or be outsourced to an Internet service
provider for web hosting?









Disk space limitations, site traffic limitations, extra costs
Adequate capacity to meet site traffic demands
Twenty-four-hour, seven-day-a-week support and maintenance
Statistics on users and site traffic
Server log analysis: in-house or outsourced
Search engine suitable for your content
cgi, programming, database middleware support
Database support or coordination with in-house staff

Budgeting
•





•
•

•





What are staffing costs?
Short-term development staff
Long-term editorial and support staff (site editor or webmaster)
Ongoing server and technical support
Database maintenance and support
New content development and updating
What hardware and software are needed for in-house development team members?
What are staff training costs?
Web use, database, web marketing, web design
What are the outsourcing fees?
Site design and development
Technical consulting
Database development
Site marketing
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Appoint a site editor to become the “process manager”
Every successful new web site makes a transition from a development project to an ongoing
editorial process that keeps the site alive and fresh over time. You’ll need a project manager to
get your new site launched, but you’ll also need to hand the site over to a process manager (read:
“editor”) after the site is launched. A site that is “everyone’s responsibility” can quickly become
an orphan. For current content and consistent editorial, graphic design, and management policies
you’ll need one person to act as the editor of the overall website. The site editor’s duties will
vary according to how you choose to maintain your site. Some editors do all the work of
maintaining site content, relieving their coworkers of the need to deal directly with web page
editing. Other editors coordinate and edit the work of many contributors who work directly on
the site pages, aided by a maintenance plan that specifies who is responsible for the content of
each section of the site. When multiple people contribute to site maintenance, the site editor may
choose to edit pages after they are created and posted to avoid becoming a bottleneck in the
communications process. However, high-profile public pages or pages that contain important
information should be vetted by the editor before posting. A site editor will also typically bear
the primary responsibility for keeping the site content as visible as possible in local enterprise or
general Internet search engines. Broken links and scrambled content organization schemes can
harm your search engine rankings and make your content harder for users to locate. The site
editor is also the logical person to handle the collection and analysis of website analytics and to
produce periodic reports on the usage of the site.
In addition to ensuring editorial quality, a site editor must also make certain that the content of
the site reflects the policies of the enterprise, is consistent with local appropriate use policies, and
does not contain material that violates copyright laws. Many people who post pictures, cartoons,
audiovisual files, or written material copied from other sites on their own sites do not understand
copyrights and the legal risks in using copyrighted materials inappropriately. A site editor is
often an institution’s first line of defense against an expensive lawsuit over the misuse of
protected material.
Information architecture
At this stage you need to detail the content and organization of the website. The team should
inventory all existing content, describe what new content is required, and define the
organizational structure of the site. Once a content architecture has been sketched out, you
should build small prototypes of parts of the site to test what it feels like to move around within
the design. Site prototypes are useful for two reasons. First, they are the best way to test site
navigation and develop the user interface. The prototypes should incorporate enough pages to
assess accurately what it’s like to move from menus to content pages. These prototypes can be
used to test the information architecture with users. Second, creating a prototype allows the
graphic designers to develop relations between how the site looks and how the navigation
interface supports the information design. The key to good prototyping is flexibility early on: the
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site prototypes should not be so complex or elaborate that the team becomes too invested in one
design at the expense of exploring better alternatives.
Typical results or contract deliverables at the end of this stage include:
•
•

•
•
•



•
•

Detailed site design specification
Detailed description of site content
Site maps, thumbnails, outlines, tables of contents
User-tested wireframes and prototypes demonstrating site architecture
Multiple graphic design and interface design sketches
Detailed technical support specification
Browser technology supported
Connection speed supported
Web server and server resources
Proposals to create programming or technology to support specific features of the site
A schedule for implementing the site design and construction

Site design
At this stage the project acquires its look and feel, as the page grid, page design, and overall
graphic design standards are created and approved. Now the illustrations, photography, and other
graphic or audiovisual content for the site need to be commissioned and created. Research,
writing, organizing, assembling, and editing the site’s text content is also performed at this stage.
Any programming, database design and data entry, and search engine design should be well
under way by now. The goal is to produce all the content components and functional
programming and have them ready for the final production stage: the construction of the actual
web site pages.
Typical products or deliverables at the end of this stage include:
Content components, detailed organization and assembly
•
•


•

•

•
•

Text, edited and proofread
Graphic design specifications for all page types
Finished interface graphics for page templates
Header and footer graphics, logos, buttons, backgrounds
Detailed page comps or finished examples of key pages
Site graphic standards manual for large, complex sites
Interface design and master page grid templates completed
Finished html template pages
Illustrations
Photography
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Functional and logic components
•
•
•

JavaScript scripts, Java applets designed
Database tables and programming, interaction prototypes completed
Search engine designed and tested

Templates
Whether you develop your site on your own or hire a professional web developer, you should
develop page templates for your new web site. It’s much easier to add new pages when you can
start from a page that already contains basic navigation and site graphics. If you have a team
working on page development, you will want to share templates, along with standards on how to
handle page text and content graphics. Popular web site development software such as Front
Page, Adobe Dreamweaver offer powerful templates and standard reusable libraries of site
graphics and html that make it easy to create new pages and maintain consistency in your site.
Accessibility
In most large enterprises, providing universal access to web pages is long-established
institutional policy, and in many instances it is required by state or federal regulations. It is
critical, therefore, that you validate your designs and page templates and the content of your site
throughout the development process to ensure that your pages are accessible to all users. Use the
guidelines and techniques developed and maintained by the Web Accessibility Initiative (WAI)
as a measure against which to test the accessibility of your pages.
Sidebar: Web Accessibility
Making sure that web sites are accessible and usable by people with disabilities is the focus of
web accessibility. The key efforts in this area arise out of the World Wide Web Consortium
(W3C) in the form of the Web Accessibility Initiative. WAI efforts are focused on developing
tools and best practices that promote the development of universally accessible web sites. Most
validation tools use the WAI guidelines as the standard against which to measure sites.
The following links may be helpful in learning what makes a site accessible, how to promote
accessibility within an organization, what’s required for accessible designs, and how to evaluate
designs for accessibility:
•
•
•
•

Web Accessibility Initiative (WAI)
Developing a Web Accessibility Business Case for Organization
Web Content Accessibility Guidelines
Evaluating Web Sites for Accessibility
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Site construction
Only at this established stage of the project are the bulk of the site’s web pages constructed and
filled out with content. By waiting until you have detailed site architecture, developed content
components, fully tested wireframes and prototypes, and a polished page design specification
will minimize the content churning, redundant development efforts, and wasted energy that
inevitably result from rushing to create pages too soon.
Once the site has been constructed, with all pages completed and all database and programming
components linked, it is ready for user testing. Testing should be done primarily by people
outside your site development team who are willing to supply informed criticism and report
programming bugs, note typographic errors, and analyse the overall design and effectiveness of
the site. Fresh users will inevitably notice things that you and your development team have
overlooked. Only after the site has been thoroughly tested and refined should begin to publicize
the url of the site to a larger audience.
Typical products or deliverables at the end of this stage should include:
•
•
•
•
•
•
•
•
•
•

Finished html for all web pages, all page content in place
Finished navigation link structure
All programming in place and linked to pages, ready for user testing
All database components in place and linked to site pages
All graphic design, illustration, and photography in place
Final proofreading of all site content
Detailed testing of database and programming functionality
Testing and verification of database reporting features
Testing of site user support procedures, answering email, etc.
Archives of all site content components, html code, programming code, and any other
site development materials

Maintainable code
Most businesses or departments in larger enterprises will contract with a web development group
to create the initial site design and to build all the pages in the first version of the web site. They
then assume responsibility for the site, doing some or all of the daily maintenance and updating
content as needed to keep the site current.
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WEB TECHNOLOGIES
Web Essentials:
Server:
The software that distributes the information and the
machine where the information and software reside is called
the server.
• provides requested service to client
• e.g., Web server sends requested Web page

Client:
The software that resides on the remote machine, communicates with the server, fetches the
information, processes it, and then displays it on the remote machine is called the client.
• initiates contact with server (“speaks first”)
• typically requests service from server
• Web: client implemented in browser

Web server:
Software that delivers Web pages and other documents to browsers using the HTTP protocol

Web Page:
A web page is a document or resource of information that is suitable for the World Wide Web
and can be accessed through a web browser.

Website:
A collection of pages on the World Wide Web that is accessible from the same URL and
typically residing on the same server
URL:
Uniform Resource Locator, the unique address which identifies a resource on the Internet for
routing purposes

Client-server paradigm:
The Client-Server paradigm is the most prevalent
model for distributed computing protocols. It is the
basis of all distributed computing paradigms at a
higher level of abstraction. It is service-oriented, and
employs a request-response protocol.
A server process, running on a server host, provides
access to a service. A client process, running on a
client host, accesses the service via the server
process. The interaction of the process proceeds according to a protocol. The primary idea of a
client/server system is that you have a central repository of information—some kind of data,
often in a database—that you want to distribute on demand to some set of people or machines.
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The Internet:
• Medium for communication and interaction in inter connected network.
• Makes information constantly and instantly available to anyone with a Connection.

Web Browsers:
•

User agent for Web is called a browser:
 Internet Explorer
 Firefox

Web Server:
Server for Web is called Web server:
 Apache (public domain)
 MS Internet Information Server (IIS)

Protocol:
Protocols are agreed formats for transmitting data between devices.
The protocol determines:
 The error checking required
 Data compression method used
 The way the end of a message is signaled
 The way the device indicates that it has received the message

Internet Protocol:
There are many protocols used by the Internet and the WWW:
 TCP/IP
 HTTP
 FTP
 Electronic mail protocols IMAP
 POP

TCP/IP
The Internet uses two main protocols (developed by Vincent Cerf and Robert Kahn)

Transmission control protocol (TCP)
Controls disassembly of message into packets at the origin reassembles at the destination
Internet protocol (IP) specifies the addressing details for each packet; each packet is labeled with
its origin and destination

Hypertext Transfer Protocol (HTTP)
•
•
•

The hypertext transfer protocol (HTTP) was developed by Tim Berners-Lee in 1991
HTTP was designed to transfer pages between machines
The client (or Web browser) makes a request for a given page and the Server is
responsible for finding it and returning it to the client
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•
•

The browser connects and requests a page from the server
The server reads the page from the file system, sends it to the client and terminates the
connection.

Electronic Mail Protocols:
•
•
•

Electronic mail uses the client/server model
The organisation has an email server devoted to handling email
 Stores and forwards email messages
Individuals use email client software to read and send email
 (e.g. Microsoft Outlook, or Netscape Messenger)

• Simple Mail Transfer Protocol (SMTP)


Specifies format of mail messages

• Post Office Protocol (POP)
tells the email server to:
 Send mail to the user’s computer and delete it from the server
 Send mail to the user’s computer and do not delete it from the server
 Ask whether new mail has arrived

• Interactive Mail Access Protocol (IMAP)
•
•
•

Newer than POP, provides similar functions with additional features
 e.g. can send specific messages to the client rather than all the messages
A user can view email message headers and the sender’s name before
downloading the entire message
Allows users to delete and search mailboxes held on the email server
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The disadvantage of POP
You can only access messages from one PC

The disadvantage of IMAP
Since email is stored on the email server, there is a need for more and more expensive (high
speed) storage space
World Wide Web:
WWW comprises software (Web server and browser) and data (Web sites)

Internet Protocol (IP) Addresses:
- Every node has a unique numeric address
- Form: 32-bit binary number
- New standard, IPv6, has 128 bits (1998)
- Organisations are assigned groups of IPs for their computers
- Domain names
- Form: host-name. domain-names
- First host name is the smallest (Google)
- Last domain specifies the type of organisation (.com)
- Fully qualified domain name - the host name and all of the domain names
- DNS servers - convert fully qualified domain names to IPs
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HTTP:
Hypertext Transfer Protocol (HTTP) is the communication protocol used by the Internet to
transfer hypertext documents.
A protocol to transfer hypertext requests and information between servers and browsers
Hypertext is text, displayed on a computer, with references (hyperlinks) to other text that the
reader can immediately follow, usually by a mouse. HTTP is behind every request for a web
document or graph, every click of a hypertext link, and every submission of a form HTTP
specifies how clients request data, and how servers respond to these requests.
The client makes a request for a given page and the server is responsible for finding it and
returning it to the client.
The browser connects and requests a page from the server.
The server reads the page from the file system and sends it to the client and then terminates the
connection.
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HTTP Message:
HTTP message is the information transaction between the client and server.
Two types of HTTP Message:
1. Requests
a. Client to server
2. Responses
a. Server to client

Fields
•
•
•
•
•

Request line or Response line
General header
Request header or Response header
Entity header
Entity body

Request Message:
Request Line:
• A request line has three parts, separated by spaces
 a method name
 the local path of the requested resource
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 the version of HTTP being used
• A typical request line is:
GET /path/to/file/index.html HTTP/1.1
• Notes:
• GET is the most common HTTP method; it says "give me this resource". Other methods
include POST and HEAD. Method names are always uppercase
• The path is the part of the URL after the host name, also called the request URI
• The HTTP version always takes the form "HTTP/x.x", uppercase.

Request Header:
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Example:

Response Message:

Response Line:
•

•
•
•
•

A request line has three parts, separated by spaces
 the HTTP version,
 a response status code that gives the result of the request, and
 an English reason phrase describing the status code
Typical status lines are:
 HTTP/1.0 200 OK or
 HTTP/1.0 404 Not Found
Notes:
 The HTTP version is in the same format as in the request line,
"HTTP/x.x".
 The status code is meant to be computer-readable; the reason phrase is
meant to be human-readable, and may vary.
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HTTP Response Header:

Example
:
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HTTP Method:
•

HTTP method is supplied in the request line and specifies the operation that the client has
requested.
Some common methods:
• Options
• Get
• Head
• Post
• Put
• Move
• Delete
• Two methods that are mostly used are the GET and POST:
The GET Method
• It is used to retrieve information from a specified URI and is assumed to be a safe, repeatable
operation by browsers, caches and other HTTP aware components
• Operations have no side effects and GET requests can be re-issued
• For example, displaying the balance of a bank account has no effect on the account and can be
safely repeated
• Most browsers will allow a user to refresh a page that resulted from a GET, without displaying
any kind of warning
• Proxies may automatically retry GET requests if they encounter a temporary network
connection problem.
• GET requests is that they can only
supply data in the form of parameters
encoded in the URI (known as a Query
String) – [downside]
• Cannot be unused for uploading files or
other operations that require large
amounts of data to be sent to the server.
The POST Method
•
• Used for operations that have side effects and cannot be safely repeated
• For example, transferring money from one bank account to another has side effects and
should not be repeated without explicit approval by the user
• If you try to refresh a page in Internet Explorer that resulted from a POST, it displays the
following message to warn you that there may be side effects:
• The POST request message has a content body that is normally used to send parameters
and data
• The IIS server returns two status codes in its response for a POST request
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The first is 100 Continue to indicate that it has successfully received the POST
request
The second is 200 OK after the request has been processed.

Web Browsers:
• Mosaic - NCSA (Univ. of Illinois), in early 1993 First to use a GUI, led to Explosion of Web
use Initially for X-Windows, under UNIX, but was ported to other platforms by late 1993
• Browsers are clients - always initiate, servers react (although sometimes servers require
responses)
• Most requests are for existing documents, using Hypertext Transfer Protocol • (HTTP) But
some requests are for program execution, with the output being returned as a document Browser:
A web browser is a software application for retrieving, presenting, and traversing information
resources on the World Wide Web
Web Servers:
- Provide responses to browser requests, either existing documents or dynamically Built
documents.
- Browser-server connection is now maintained through more than one request- Response
cycle
- All communications between browsers and servers use Hypertext Transfer Protocol
- Web servers run as background processes in the operating system
- Monitor a communications port on the host, accepting HTTP messages when they appear.
All current Web servers came from either
- The original from CERN
- The second one, from NCSA
o Web servers have two main directories:
- Document root (servable documents)
- Server root (server system software)
o Document root is accessed indirectly by clients
o Its actual location is set by the server Configuration file
o Requests are mapped to the actual location
o Virtual document trees
o Virtual hosts
o Proxy servers
o Web servers now support other Internet protocols
o Apache (open source, fast, reliable)
o IIS
o Maintained through a program with a GUI interface
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HTML Introduction
HTML Example
<!DOCTYPE html>
<html>
<body>
<h1>My First Heading</h1>
<p>My first paragraph.</p>
</body>
</html>
Explanation of Example






The DOCTYPE declaration defines the document type
The text between <html> and </html> describes the web page
The text between <body> and </body> is the visible page content
The text between <h1> and </h1> is displayed as a heading
The text between <p> and </p> is displayed as a paragraph

What is HTML?
HTML is a language for describing web pages.







HTML stands for Hyper Text Markup Language
HTML is a markup language
A markup language is a set of markup tags
The tags describe document content
HTML documents contain HTML tags and plain text
HTML documents are also called web pages
<tagname>content</tagname>
HTML Elements
"HTML tags" and "HTML elements" are often used to describe the same thing.
An HTML element is everything between the start tag and the end tag, including the tags:
HTML Element:
<p>This is a paragraph.</p>
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Web Browsers
The purpose of a web browser (such as Google Chrome, Internet Explorer, Firefox, Safari) is to
read HTML documents and display them as web pages. The browser does not display the HTML
tags, but uses the tags to interpret the content of the page:

HTML Versions:

Version

Year

HTML

1991

HTML+

1993

HTML2.0

1995

HTML 3.2

1997

HTML 4.01

1999

XHTML 1.0

2000

HTML 5

2012

XHTML 5

2013
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The <! DOCTYPE> Declaration
The <! DOCTYPE> declaration helps the browser to display a web page correctly.
There are many different documents on the web, and a browser can only display an HTML page
100% correctly if it knows the HTML type and version used.

Common Declarations
HTML5
<! DOCTYPE html>
HTML 4.01
<! DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd">

XHTML 1.0
<! DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
Writing HTML Using Notepad or TextEdit
HTML can be edited by using a professional HTML editor like:




Adobe Dreamweaver
Microsoft Expression Web
CoffeeCup HTML Editor

However, for learning HTML, recommend a text editor like Notepad (PC) or TextEdit (Mac). A
simple text editor is a good way to learn HTML.
Follow the 4 steps to create your first web page with Notepad.
Step 1: Start Notepad
To start Notepad go to:
Start
All Programs
Accessories
Notepad
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Step 2: Edit Your HTML with Notepad
Type your HTML code into your Notepad:

Step 3: Save Your HTML
Select Save as.. in Notepad's file menu.
When you save an HTML file, you can use either the .htm or the .html file extension. There is no
difference, it is entirely up to you.
Save the file in a folder that is easy to remember, like webpages.
Step 4: Run the HTML in Your Browser
Start your web browser and open your html file from the File, Open menu, or just browse the
folder and double-click your HTML file.
The result should look much like this:
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HTML Headings
HTML headings are defined with the <h1> to <h6> tags.
Example
<h1>this is a heading</h1>
<h2>this is a heading</h2>
<h3>this is a heading</h3>

HTML Paragraphs
HTML paragraphs are defined with the <p> tag.
Example
<p>this is a paragraph. </p>
<p>this is another paragraph. </p>

HTML Links
HTML links are defined with the <a> tag.
Example
<a href="http://www.nird.org.in">This is a link</a>
Note: The link address is specified in the href attribute.

HTML Images
HTML images are defined with the <img> tag.
Example
<img src="w3schools.jpg" width="104" height="142">

HTML Elements
An HTML element is everything from the start tag to the end tag:
Start Tag*

Element Content

End Tag*

<p>

This is a paragraph

</p>

<a href="default.htm">

This is a link

</a>

* The start tag is often called the opening tag. The end tag is often called the closing tag.

HTML Element Syntax




An HTML element starts with a start tag / opening tag
An HTML element ends with an end tag / closing tag
The element content is everything between the start and the end tag
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Some HTML elements have empty content
Empty elements are closed in the start tag
Most HTML elements can have attributes

Nested HTML Elements
Most HTML elements can be nested (can contain other HTML elements).
HTML documents consist of nested HTML elements.
Example
<! DOCTYPE html>
<html>
<body>
<p>This is my first paragraph.</p>
</body>
</html>

The example above contains 3 HTML elements.
Empty HTML Elements
HTML elements with no content are called empty elements.
<br> is an empty element without a closing tag (the <br> tag defines a line break).

HTML Attributes





HTML elements can have attributes
Attributes provide additional information about an element
Attributes are always specified in the start tag
Attributes come in name/value pairs like: name="value"

Attribute Example
HTML links are defined with the <a> tag. The link address is specified in the href attribute:

Example
<a href="http://www.nird.org.in">This is a link</a>

HTML Attributes Reference
Below is a list of some attributes that can be used on any HTML element:

Attribute

Description

class

Specifies one or more classnames for an element (refers to a class in a style sheet)

id

Specifies a unique id for an element

style

Specifies an inline CSS style for an element

title

Specifies extra information about an element (displayed as a tool tip)
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HTML Headings
Headings are defined with the <h1> to <h6> tags.
<h1> defines the most important heading. <h6> defines the least important heading.
Example
<h1>This is a heading</h1>
<h2>This is a heading</h2>
<h3>This is a heading</h3>
Note: Browsers automatically add some empty space (a margin) before and after each heading.

Headings Are Important
Use HTML headings for headings only. Don't use headings to make text BIG or bold.
Search engines use your headings to index the structure and content of your web pages.
Since users may scan your pages by its headings, it is important to use headings to show the
document structure.
H1 headings should be used as main headings, followed by H2 headings, then the less important
H3 headings, and so on.

HTML Lines
The <hr>tag creates a horizontal line in an HTML page.
The hr element can be used to separate content:

Example
<p>This is a paragraph.</p>
<hr>
<p>This is a paragraph.</p>
<hr>
<p>This is a paragraph.</p>

HTML Comments
Comments can be inserted into the HTML code to make it more readable and understandable.
Comments are ignored by the browser and are not displayed. Comments are written like this:
Example
<! -- This is a comment -->

HTML Text Formatting

This text is bold
This text is italic
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This is comput+er output

This is subscript and superscript
HTML Formatting Tags
HTML uses tags like <b> and <i> for formatting output, like bold or italic text.
These HTML tags are called formatting tags (look at the bottom of this page for a complete
reference).
Often <strong> renders as <b>, and <em> renders as <i>.
However, there is a difference in the meaning of these tags:
<b> or <i> defines bold or italic text only.
<strong> or <em> means that you
in a way that the user understands as "important". Today, all major browsers render strong as bold and em
as italics. However, if a browser one day wants to make a text highlighted with the strong feature, it might
be cursive for example and not bold!

HTML Text Formatting Tags
Tag

Description

<b>

Defines bold text

<em>
<i>

Defines emphasized text
Defines a part of text in an alternate voice or mood

<small>

Defines smaller text

<strong>

Defines important text

<sub>

Defines subscripted text

<sup>

Defines superscripted text

<ins>

Defines inserted text

<del>

Defines deleted text
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HTML "Computer Output" Tags
Tag

Description

<abbr>

Defines an abbreviation or acronym

<address>

Defines contact information for the author/owner of a document

<bdo>
<blockquote>

Defines the text direction
Defines a section that is quoted from another source

<q>

Defines an inline (short) quotation

<cite>

Defines the title of a work

<dfn>

Defines a definition term

HTML Hyperlinks (Links)
The HTML <a> tag defines a hyperlink.
A hyperlink (or link) is a word, group of words, or image that you can click on to jump to
another document.
When you move the cursor over a link in a Web page, the arrow will turn into a little hand.
The most important attribute of the <a> element is the href attribute, which indicates the link’s
destination.
By default, links will appear as follows in all browsers:




An unvisited link is underlined and blue
A visited link is underlined and purple
An active link is underlined and red

HTML Link Syntax
The HTML code for a link is simple. It looks like this:
<a href="url">Link text</a>
The href attribute specifies the destination of a link.

Example
<a href="http://www.nird.org.in/">NIRD Website</a>

TML Links - The target attribute
The target attribute specifies where to open the linked document.
The example below will open the linked document in a new browser window or a new tab:

Example
<a href="http://www.nird.org.in/" target="_blank">NIRD website</a>
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HTML Links - The id attribute
The id attribute can be used to create a bookmark inside an HTML document.

Example
An anchor with an id inside an HTML document:
<a id="tips">Useful Tips Section</a>

Create a link to the "Useful Tips Section" inside the same document:
<a href="#tips">Visit the Useful Tips Section</a>

Or, create a link to the "Useful Tips Section" from another page:
<a href="http://www.w3schools.com/html_links.htm#tips">
Visit the Useful Tips Section</a>

The HTML <head> Element
The <head> element is a container for all the head elements. Elements inside <head> can include
scripts, instruct the browser where to find style sheets, provide meta information, and more.
The following tags can be added to the head section: <title>, <style>, <meta>, <link>, <script>,
<noscript>, and <base>.

The HTML <title> Element
The <title> tag defines the title of the document.
The <title> element is required in all HTML/XHTML documents.
The <title> element:




defines a title in the browser toolbar
provides a title for the page when it is added to favorites
displays a title for the page in search-engine results

A simplified HTML document:
<! DOCTYPE html>
<html>
<head>
<title>Title of the document</title>
</head>
<body>
The content of the document......
</body>
</html>

The HTML <base> Element
The <base> tag specifies the base URL/target for all relative URLs in a page:
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<head>
<base href="http://www.w3schools.com/images/" target="_blank">
</head>

The HTML <link> Element
The <link> tag defines the relationship between a document and an external resource.
The <link> tag is most used to link to style sheets:
<head>
<link rel="stylesheet" type="text/css" href="mystyle.css">
</head>

The HTML <style> Element
The <style> tag is used to define style information for an HTML document.
Inside the <style> element you specify how HTML elements should render in a browser:
<head>
<style type="text/css">
body {background-color:yellow}
p {color:blue}
</style>
</head>

The HTML <meta> Element
Metadata is data (information) about data.
The <meta> tag provides metadata about the HTML document. Metadata will not be displayed
on the page, but will be machine parsable.
Meta elements are typically used to specify page description, keywords, author of the document,
last modified and other metadata.
The metadata can be used by browsers (how to display content or reload page), search engines
(keywords), or other web services.
<meta> tags always goes inside the <head> element.

<meta> Tags - Examples of Use
Define keywords for search engines:
<meta name="keywords" content="HTML, CSS, XML, XHTML, JavaScript">

Define a description of your web page:
<meta name="description" content="Free Web tutorials on HTML and CSS">

Define the author of a page:
<meta name="author" content="Hege Refsnes">

Refresh document every 30 seconds:
<meta http-equiv="refresh" content="30">
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The HTML <script> Element
The <script> tag is used to define a client-side script, such as a JavaScript.
The <script> element will be explained in a later chapter.

Tag

Description

<head>

Defines information about the document

<title>

Defines the title of a document

<base>

Defines a default address or a default target for all links on a page

<link>

Defines the relationship between a document and an external resource

<meta>

Defines metadata about an HTML document

<script>

Defines a client-side script

<style>

Defines style information for a document

Styling HTML with CSS
CSS was introduced together with HTML 4, to provide a better way to style HTML elements.
CSS can be added to HTML in the following ways:




Inline - using the style attribute in HTML elements
Internal - using the <style> element in the <head> section
External - using an external CSS file

The preferred way to add CSS to HTML, is to put CSS syntax in separate CSS files.

Inline Styles
An inline style can be used if a unique style is to be applied to one single occurrence of an
element.
To use inline styles, use the style attribute in the relevant tag. The style attribute can contain any
CSS property. The example below shows how to change the text color and the left margin of a
paragraph:
<p style="color:blue;margin-left:20px;">This is a paragraph.</p>

Page 33 of 156

HTML Style Example - Background Color
The background-color property defines the background color for an element:
Example
<!DOCTYPE html>
<html>
<body style="background-color:yellow;">
<h2 style="background-color:red;">This is a heading</h2>
<p style="background-color:green;">This is a paragraph.</p>
</body>
</html>

The background-color property makes the "old" bgcolor attribute obsolete.

HTML Style Example - Font, Color and Size
The font-family, color, and font-size properties define the font, color, and size of the text in an
element:
Example
<!DOCTYPE html>
<html>
<body>
<h1 style="font-family:verdana;">A heading</h1>
<p style="font-family:arial;color:red;font-size:20px;">A paragraph.</p>
</body>
</html>

The font-family, color, and font-size properties make the old <font> tag obsolete.

HTML Style Example - Text Alignment
The text-align property specifies the horizontal alignment of text in an element:

Example
<! DOCTYPE html>
<html>
<body>
<h1 style="text-align: center ;"> Center-aligned heading</h1>
<p>this is a paragraph. </p>
</body>
</html>
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Internal Style Sheet
An internal style sheet can be used if one single document has a unique style. Internal styles are
defined in the <head> section of an HTML page, by using the <style> tag, like this:
<head>
<style type="text/css">
body {background-color:yellow;}
p {color:blue;}
</style>
</head>

External Style Sheet
An external style sheet is ideal when the style is applied to many pages. With an external style
sheet, you can change the look of an entire Web site by changing one file. Each page must link to
the style sheet using the <link> tag. The <link> tag goes inside the <head> section:
<head>
<link rel="stylesheet" type="text/css" href="mystyle.css">
</head>

Deprecated Tags and Attributes
In HTML 4, several tags and attributes were used to style documents. These tags are not
supported in newer versions of HTML.
Avoid using the elements: <font>, <center>, and <strike>, and the attributes: color and bgcolor.

HTML Images - The <img> Tag and the Src Attribute
In HTML, images are defined with the <img> tag.
The <img> tag is empty, which means that it contains attributes only, and has no closing tag.
To display an image on a page, you need to use the src attribute. Src stands for "source". The
value of the src attribute is the URL of the image you want to display.
Syntax for defining an image:
<img src="url" alt="some_text">

The URL points to the location where the image is stored. An image named "n1.gif", located in
the "images" directory on "www.nird.org.in/images" has the URL:
Ex: http://www.nird.org.in/images/n1.gif.
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The browser displays the image where the <img> tag occurs in the document. If you put an
image tag between two paragraphs, the browser shows the first paragraph, then the image, and
then the second paragraph.

HTML Images - The Alt Attribute
The required alt attribute specifies an alternate text for an image, if the image cannot be
displayed.
The value of the alt attribute is an author-defined text:
<img src="boat.gif" alt="Big Boat">

The alt attribute provides alternative information for an image if a user for some reason cannot
view it (because of slow connection, an error in the src attribute, or if the user uses a screen
reader).

HTML Images - Set Height and Width of an Image
The height and width attributes are used to specify the height and width of an image.
The attribute values are specified in pixels by default:
<img src="pulpit.jpg" alt="Pulpit rock" width="304" height="228">

Tip: It is a good practice to specify both the height and width attributes for an image. If these
attributes are set, the space required for the image is reserved when the page is loaded. However,
without these attributes, the browser does not know the size of the image. The effect will be that
the page layout will change during loading (while the images load).

HTML Image Tags
Tag

Description

<img>

Defines an image

<map>

Defines an image-map

<area>

Defines a clickable area inside an image-map

HTML Tables
Tables are defined with the <table> tag.
A table is divided into rows (with the <tr> tag), and each row is divided into data cells (with the
<td> tag). td stands for "table data," and holds the content of a data cell. A <td> tag can contain
text, links, images, lists, forms, other tables, etc.
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Table Example
<table border="1">
<tr>
<td>row 1, cell 1</td>
<td>row 1, cell 2</td>
</tr>
<tr>
<td>row 2, cell 1</td>
<td>row 2, cell 2</td>
</tr>
</table>

Row1,cell1
Row2,cell1

Row1,cell2
Row2,cell2

HTML Tables and the Border Attribute
If you do not specify a border attribute, the table will be displayed without borders. Sometimes
this can be useful, but most of the time, we want the borders to show.
To display a table with borders, specify the border attribute:
<table border="1">
<tr>
<td>Row 1, cell 1</td>
<td>Row 1, cell 2</td>
</tr>
</table>

HTML Table Headers
Header information in a table are defined with the <th> tag.
All major browsers display the text in the <th> element as bold and centered.
<table border="1">
<tr>
<th>Header 1</th>
<th>Header 2</th>
</tr>
<tr>
<td>row 1, cell 1</td>
<td>row 1, cell 2</td>
</tr>
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<tr>
<td>row 2, cell 1</td>
<td>row 2, cell 2</td>
</tr>
</table>

How the HTML code above looks in your browser:
Header 1
row1,cell1
row2,cell1

Header 2
row1,cell2
row2,cell2

HTML Table Tags
Tag

Description

<table>

Defines a table

<th>

Defines a header cell in a table

<tr>

Defines a row in a table

<td>

Defines a cell in a table

<caption>

Defines a table caption

<colgroup>

Specifies a group of one or more columns in a table for formatting

<col>
<thead>

Specifies column properties for each column within a <colgroup>
element
Groups the header content in a table

<tbody>

Groups the body content in a table

<tfoot>

Groups the footer content in a table

HTML Unordered Lists
An unordered list starts with the <ul> tag. Each list item starts with the <li> tag.
The list items are marked with bullets (typically small black circles).
<ul>
<li>Coffee</li>
<li>Milk</li>
</ul>
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How the HTML code above looks in a browser:



Coffee
Milk

HTML Ordered Lists
An ordered list starts with the <ol> tag. Each list item starts with the <li> tag.
The list items are marked with numbers.
<ol>
<li>Coffee</li>
<li>Milk</li>
</ol>

How the HTML code above looks in a browser:
1. Coffee
2. Milk

HTML Definition Lists
A definition list is a list of items, with a description of each item.
The <dl> tag defines a definition list.
The <dl> tag is used in conjunction with <dt> (defines the item in the list) and <dd> (describes
the item in the list):
<dl>
<dt>Coffee</dt>
<dd>- black hot drink</dd>
<dt>Milk</dt>
<dd>- white cold drink</dd>
</dl>

How the HTML code above looks in a browser:
Coffee
- black hot drink
Milk
- white cold drink

Basic Notes - Useful Tips
Tip: Inside a list item you can put text, line breaks, images, links, other lists, etc.

HTML List Tags
Tag

Description

<ol>

Defines an ordered lis
Defines an unordered list

<ul>
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<li>

Defines a list item

<dl>
<dt>

Defines a definition list
Defines an item in a definition list

<dd>

Defines a description of an item in a definition list

HTML <div> and <span>
HTML elements can be grouped together with <div> and <span>.

HTML Block Elements
Most HTML elements are defined as block level elements or as inline elements.
Block level elements normally start (and end) with a new line when displayed in a browser.
Examples: <h1>, <p>, <ul>, <table>

HTML Inline Elements
Inline elements are normally displayed without starting a new line.
Examples: <b>, <td>, <a>, <img>

The HTML <div> Element
The HTML <div> element is a block level element that can be used as a container for grouping
other HTML elements.
The <div> element has no special meaning. Except that, because it is a block level element, the
browser will display a line break before and after it.
When used together with CSS, the <div> element can be used to set style attributes to large
blocks of content.
Another common use of the <div> element is for document layout. It replaces the "old way" of
defining layout using tables. Using tables is not the correct use of the <table> element. The
purpose of the <table> element is to display tabular data.
The HTML <span> Element
The HTML <span> element is an inline element that can be used as a container for text.
The <span> element has no special meaning.
When used together with CSS, the <span> element can be used to set style attributes to parts of
the text.
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HTML Grouping Tags
Tag

Description

<div>

Defines a section in a document (block-level)

<span>

Defines a section in a document (inline)

HTML Layouts
Website Layouts
Most websites have put their content in multiple columns (formatted like a magazine or
newspaper).
Multiple columns are created by using <div> or <table> elements. CSS are used to position
elements, or to create backgrounds or colorful look for the pages.
Even though it is possible to create nice layouts with HTML tables, tables were designed for
presenting tabular data - NOT as a layout tool!

HTML Layouts - Using <div> Elements
The div element is a block level element used for grouping HTML elements.
The following example uses five div elements to create a multiple column layout, creating the
same result as in the previous example:

Example
<!DOCTYPE html>
<html>
<body>
<div id="container" style="width:500px">
<div id="header" style="background-color:#FFA500;">
<h1 style="margin-bottom:0;">Main Title of Web Page</h1></div>
<div id="menu" style="background-color:#FFD700;height:200px;width:100px;float:left;">
<b>Menu</b><br>
HTML<br>
CSS<br>
JavaScript</div>
<div id="content" style="background-color:#EEEEEE;height:200px;width:400px;float:left;">
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Content goes here</div>
<div id="footer" style="background-color:#FFA500;clear:both;text-align:center;">
Copyright © W3Schools.com</div>
</div>
</body>
</html>

HTML Layouts - Using Tables
A simple way of creating layouts is by using the HTML <table> tag.
Multiple columns are created by using <div> or <table> elements. CSS are used to position
elements, or to create backgrounds or colorful look for the pages.
Using <table> to create a nice layout is NOT the correct use of the element. The purpose of the
<table> element is to display tabular data!
The following example uses a table with 3 rows and 2 columns - the first and last row spans both
columns using the colspan attribute:

Example
<!DOCTYPE html>
<html>
<body>
<table width="500" border="0">
<tr>
<td colspan="2" style="background-color:#FFA500;">
<h1>Main Title of Web Page</h1>
</td>
</tr>
<tr>
<td style="background-color:#FFD700;width:100px;">
<b>Menu</b><br>
HTML<br>
CSS<br>
JavaScript
</td>
<td style="background-color:#EEEEEE;height:200px;width:400px;">
Content goes here</td>
</tr>
<tr>
<td colspan="2" style="background-color:#FFA500;text-align:center;">
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Copyright © nird.org.in</td>
</tr>
</table>
</body>
</html>

HTML Forms
HTML forms are used to pass data to a server.
An HTML form can contain input elements like text fields, checkboxes, radio-buttons, submit
buttons and more. A form can also contain select lists, textarea, fieldset, legend, and label
elements.
The <form> tag is used to create an HTML form:
<form>
.
input elements
.
</form>

HTML Forms - The Input Element
The most important form element is the <input> element.
The <input> element is used to select user information.
An <input> element can vary in many ways, depending on the type attribute. An <input>
element can be of type text field, checkbox, password, radio button, submit button, and more.
The most common input types are described below.

Text Fields
<input type="text"> defines a one-line input field that a user can enter text into:
<form>
First name: <input type="text" name="firstname"><br>
Last name: <input type="text" name="lastname">
</form>

How the HTML code above looks in a browser:

Password Field
<input type="password"> defines a password field:
<form>
Password: <input type="password" name="pwd">
</form>

How the HTML code above looks in a browser:
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Radio Buttons
<input type="radio"> defines a radio button. Radio buttons let a user select ONLY ONE of a
limited number of choices:
<form>
<input type="radio" name="sex" value="male">Male<br>
<input type="radio" name="sex" value="female">Female
</form>

Checkboxes
<input type="checkbox"> defines a checkbox. Checkboxes let a user select ZERO or MORE
options of a limited number of choices.
<form>
<input type="checkbox" name="vehicle" value="Bike">I have a bike<br>
<input type="checkbox" name="vehicle" value="Car">I have a car
</form>

Submit Button
<input type="submit"> defines a submit button.
A submit button is used to send form data to a server. The data is sent to the page specified in the
form's action attribute. The file defined in the action attribute usually does something with the
received input:
<form name="input" action="html_form_action.asp" method="get">
Username: <input type="text" name="user">
<input type="submit" value="Submit">
</form>

If you type some characters in the text field above, and click the "Submit" button, the browser
will send your input to a page called "html_form_action.asp". The page will show you the
received input.

HTML Form Tags
** : New tags in HTML5.
Tag

Description

<form>

Defines an HTML form for user input

<input>

Defines an input control

<textarea>

Defines a multiline input control (text area)

<label>

Defines a label for an <input> element

<fieldset>

Groups related elements in a form
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<legend>

Defines a caption for a <fieldset> element

<select>

Defines a drop-down list

<optgroup>

Defines a group of related options in a drop-down list

<option>

Defines an option in a drop-down list

<button>

Defines a clickable button

<datalist> **

Specifies a list of pre-defined options for input controls

<keygen>**

Defines a key-pair generator field (for forms)

<output>**

Defines the result of a calculation

HTML Iframes
Syntax for adding an iframe:
<iframe src="URL"></iframe>

The URL points to the location of the separate page.

Iframe - Set Height and Width
The height and width attributes are used to specify the height and width of the iframe.
The attribute values are specified in pixels by default, but they can also be in percent (like
"80%").

Example
<iframe src="demo_iframe.htm" width="200" height="200"></iframe>

Iframe - Remove the Border
The frameborder attribute specifies whether or not to display a border around the iframe.
Set the attribute value to "0" to remove the border:

Example
<iframe src="demo_iframe.htm" frameborder="0"></iframe>

Use iframe as a Target for a Link
An iframe can be used as the target frame for a link.
The target attribute of a link must refer to the name attribute of the iframe:

Example
<iframe src="demo_iframe.htm" name="iframe_a"></iframe>
<p><a href="http://www.nird.org.in" target="iframe_a">NIRD</a></p>
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HTML Colors:
Color Values
HTML colors are defined using a hexadecimal notation (HEX) for the combination of Red,
Green, and Blue color values (RGB).
The lowest value that can be given to one of the light sources is 0 (in HEX: 00). The highest
value is 255 (in HEX: FF).
HEX values are specified as 3 pairs of two-digit numbers, starting with a # sign.

HTML Colornames
HTML Scripts
The HTML <script> Tag
The <script> tag is used to define a client-side script, such as a JavaScript.
The <script> element either contains scripting statements or it points to an external script file
through the src attribute.
The required type attribute specifies the MIME type of the script.
Common uses for JavaScript are image manipulation, form validation, and dynamic changes of
content.
The script below writes Hello World! to the HTML output:
Example
<script>
document.write("Hello World!")
</script>

The HTML <noscript> Tag
The <noscript> tag is used to provide an alternate content for users that have disabled scripts in
their browser or have a browser that doesn’t support client-side scripting.
The <noscript> element can contain all the elements that you can find inside the <body> element
of a normal HTML page.
The content inside the <noscript> element will only be displayed if scripts are not supported, or
are disabled in the user’s browser:
Example
<script>
document.write("Hello World!")
</script>
<noscript>Sorry, your browser does not support JavaScript!</noscript>
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JavaScript
Here are some examples of what JavaScript can do:
JavaScript can write directly into the HTML output stream:
document.write ("<p>this is a paragraph</p>");

JavaScript can react to events:
<button type="button" onclick="myFunction ()">Click Me!</button>

JavaScript can manipulate HTML styles:
document.getElementById ("demo").style.color="#ff0000";

HTML Script Tags
Tag

Description

<script>

Defines a client-side script
Defines an alternate content for users that do
not support client-side scripts

<noscript>

HTML Entities
Some characters are reserved in HTML.
It is not possible to use the less than (<) or greater than (>) signs in your text, because the
browser will mix them with tags.
To actually display reserved characters, we must use character entities in the HTML source code.
A character entity looks like this:
&entity_name;

OR
&#entity_number;

To display a less than sign we must write: &lt; or &#60;

Non-breaking Space
A common character entity used in HTML is the non-breaking space (&nbsp;).
Browsers will always truncate spaces in HTML pages. If you write 10 spaces in your text, the
browser will remove 9 of them, before displaying the page. To add spaces to your text, you can
use the &nbsp; character entity.
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HTML Useful Character Entities
Note: Entity names are case sensitive!

Result

Description

Entity Name

Entity Number

non-breaking space

&nbsp;

&#160;

<

less than

&lt;

&#60;

>

greater than

&gt;

&#62;

&

ampersand

&amp;

&#38;

¢

cent

&cent;

&#162;

£

pound

&pound; ;

&#163

¥

yen

&yen;

&#165;

€

euro

&euro;

&#8364;

§

section

&sect;

&#167;

©

copyright

&copy;

&#169;

®

registered trademark

&reg;

&#174;

™

trademark

&trade;

&#8482;

HTML Uniform Resource Locators
A URL is another word for a web address.
A URL can be composed of words, such as "nird.gov.in", or an Internet Protocol (IP) address:
192.168.1.2 Most people enter the name of the website when surfing, because names are easier
to remember than numbers.

URL - Uniform Resource Locator


Web browsers request pages from web servers by using a URL.



When you click on a link in an HTML page, an underlying <a> tag points to an address
on the World Wide Web.



A Uniform Resource Locator (URL) is used to address a document (or other data) on the
World Wide Web.

A web address, like this: http://www.nird.org.in /index.aspx follows these syntax rules:
scheme://host.domain:port/path/filename
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Explanation:







scheme - defines the type of Internet service. The most common type is http
host - defines the domain host (the default host for http is www)
domain - defines the Internet domain name, like nird.org.in
port - defines the port number at the host (the default port number for http is 80)
path - defines a path at the server (If omitted, the document must be stored at the root
directory of the web site)
filename - defines the name of a document/resource

Common URL Schemes
The table below lists some common schemes:
Scheme

Short for..

Which pages will the scheme be used for...

http

HyperText Transfer Protocol

Common web pages starts with http://. Not encrypted

https

Secure HyperText
Protocol

ftp

File Transfer Protocol

Secure web pages. All information exchanged are
encrypted
For downloading or uploading files to a website.
Useful for domain maintenance
A file on your computer

Transfer

file

URL Encoding
URLs can only be sent over the Internet using the ASCII character-set.
Since URLs often contain characters outside the ASCII set, the URL has to be converted into a
valid ASCII format.URL encoding converts characters into a format that can be transmitted over
the Internet.
URL encoding replaces non ASCII characters with a "%" followed by two hexadecimal digits.
URLs cannot contain spaces. URL encoding normally replaces a space with a + sign.

URL Encoding Examples
Character

URL - Encoding

€

%80

£

%A3

©

%A9
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®

%AE

À

%C0

Á

%C1

Â

%C2

Ã

%C3

Ä

%C4

Å

%C5

HTML5 - New Features
Some of the most interesting new features in HTML5:






The <canvas> element for 2D drawing
The <video> and <audio> elements for media playback
Support for local storage
New content-specific elements, like <article>, <footer>, <header>, <nav>, <section>
New form controls, like calendar, date, time, email, url, search

Browser Support for HTML5
HTML5 is not yet an official standard, and no browsers have full HTML5 support.
But all major browsers (Safari, Chrome, Firefox, Opera, Internet Explorer) continue to add new
HTML5 features to their latest versions.

New Elements in HTML5
The internet, and the use of the internet, has changed a lot since HTML 4.01 became a standard
in 1999.
Today, some elements in HTML 4.01 are obsolete, never used, or not used the way they were
intended. These elements are removed or re-written in HTML5.
To better handle today's internet use, HTML5 also includes new elements for better structure,
better form handling, drawing, and for media content.
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New Semantic/Structural Elements
HTML5 offers new elements for better structure:

Tag

Description

<article>

Defines an article

<aside>

Defines content aside from the page content

<bdi>
<command>

Isolates a part of text that might be formatted in a different
direction from other text outside it
Defines a command button that a user can invoke

<details>

Defines additional details that the user can view or hide

<dialog>

Defines a dialog box or window

<summary>

Defines a visible heading for a <details> element

<figure> .
<figcaption>

Specifies self-contained content, like illustrations, diagrams,
photos, code listings, etc
Defines a caption for a <figure> element

<footer>

Defines a footer for a document or section

<header>

Defines a header for a document or section

<hgroup>
<mark>

Groups a set of <h1> to <h6> elements when a heading has
multiple levels
Defines marked/highlighted text

<meter> )

Defines a scalar measurement within a known range (a gauge

<nav>

Defines navigation links

<progress>

Represents the progress of a task

<ruby>

Defines a ruby annotation (for East Asian typography)
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<section>

Defines an explanation/pronunciation of characters (for East Asian
typography
Defines what to show in browsers that do not support ruby
annotations
Defines a section in a document

<time>

Defines a date/time

<wbr>

Defines a possible line-break

<rt> )
<rp>

New Media Elements
HTML5 offers new elements for media content:

Tag

Description

<audio>

Defines sound content

<video>

Defines a video or movie
Defines multiple media resources for <video>
and <audio>
Defines a container for an external application
or interactive content (a plug-in)

<source>
<embed>
<track>

Defines text tracks for <video> and <audio>

The new <canvas> Element
Tag

Description

<canvas>

Used to draw graphics, on the fly, via scripting
(usually JavaScript)

New Form Elements
HTML5 offers new form elements, for more functionality:

Tag

Description

<keygen>

Specifies a list of pre-defined options for input
controls
Defines a key-pair generator field (for forms)

<output>

Defines the result of a calculation

<datalist>
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Removed Elements
The following HTML 4.01 elements are removed from HTML5:













<acronym>
<applet>
<basefont>
<big>
<center>
<dir>
<font>
<frame>
<frameset>
<noframes>
<strike>
<tt>

HTML5 Canvas
The <canvas> element is used to draw graphics, on the fly, on a web page.
Draw a red rectangle, a gradient rectangle, a multicolor rectangle, and some multicolor text onto
the canvas:

What is Canvas?
The HTML5 <canvas> element is used to draw graphics, on the fly, via scripting (usually
JavaScript).
The <canvas> element is only a container for graphics. You must use a script to actually draw
the graphics.
Canvas has several methods for drawing paths, boxes, circles, characters, and adding images.

Browser Support
Internet Explorer 9+, Firefox, Opera, Chrome, and Safari support the <canvas> element.
Note: Internet Explorer 8 and earlier versions, do not support the <canvas> element.
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Create a Canvas
A canvas is a rectangular area on an HTML page, and it is specified with the <canvas> element.
Note: By default, the <canvas> element has no border and no content.
The markup looks like this:
<canvas id="myCanvas" width="200" height="100"></canvas>

Note: Always specify an id attribute (to be referred to in a script), and a width and height
attribute to define the size of the canvas.
Tip: You can have multiple <canvas> elements on one HTML page.
To add a border, use the style attribute:

Example
<canvas id="myCanvas" width="200" height="100"
style="border:1px solid #000000;">
</canvas>

Draw Onto The Canvas With JavaScript
All drawing on the canvas must be done inside a JavaScript:

Example
<script>
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
ctx.fillStyle="#FF0000";
ctx.fillRect(0,0,150,75);
</script>

Draw Onto The Canvas With JavaScript
All drawing on the canvas must be done inside a JavaScript:

Example
<script>
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
ctx.fillStyle="#FF0000";
ctx.fillRect(0,0,150,75);
</script>

The fillStyle property can be a CSS color, a gradient, or a pattern. The default fillStyle is
#000000 (black).
The fillRect(x,y,width,height) method draws a rectangle filled with the current fill style.
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Canvas Coordinates
The canvas is a two-dimensional grid.
The upper-left corner of the canvas has coordinate (0,0)
So, the fillRect() method above had the parameters (0,0,150,75).
This means: Start at the upper-left corner (0,0) and draw a 150x75 pixels rectangle.

Canvas - Paths
To draw straight lines on a canvas, we will use the following two methods:



moveTo(x,y) defines the starting point of the line
lineTo(x,y) defines the ending point of the line

To actually draw the line, we must use one of the "ink" methods, like stroke().

Example
Define a starting point in position (0,0), and an ending point in position (200,100). Then use the
stroke() method to actually draw the line:
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
ctx.moveTo(0,0);
ctx.lineTo(200,100);
ctx.stroke();

To draw a circle on a canvas, we will use the following method:


arc(x,y,r,start,stop)

To actually draw the circle, we must use one of the "ink" methods, like stroke() or fill().

Example
Create a circle with the arc() method:
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
ctx.beginPath();
ctx.arc(95,50,40,0,2*Math.PI);
ctx.stroke();

Canvas - Text
To draw text on a canvas, the most important property and methods are:




font - defines the font properties for text
fillText(text,x,y) - Draws "filled" text on the canvas
strokeText(text,x,y) - Draws text on the canvas (no fill)
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Using fillText():

Example
Write a 30px high filled text on the canvas, using the font "Arial":
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
ctx.font="30px Arial";
ctx.fillText("Hello World",10,50);

Using strokeText():

Example
Write a 30px high text (no fill) on the canvas, using the font "Arial":
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
ctx.font="30px Arial";
ctx.strokeText("Hello World",10,50);

Canvas - Gradients
Gradients can be used to fill rectangles, circles, lines, text, etc. Shapes on the canvas are not
limited to solid colors.
There are two different types of gradients:



createLinearGradient(x,y,x1,y1) - Creates a linear gradient
createRadialGradient(x,y,r,x1,y1,r1) - Creates a radial/circular gradient

Once we have a gradient object, we must add two or more color stops.
The addColorStop() method specifies the color stops, and its position along the gradient.
Gradient positions can be anywhere between 0 to 1.
To use the gradient, set the fillStyle or strokeStyle property to the gradient, and then draw the
shape, like a rectangle, text, or a line.
Using createLinearGradient():

Example
Create a linear gradient. Fill rectangle with the gradient:
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
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// Create gradient
var grd=ctx.createLinearGradient(0,0,200,0);
grd.addColorStop(0,"red");
grd.addColorStop(1,"white");
// Fill with gradient
ctx.fillStyle=grd;
ctx.fillRect(10,10,150,80);

Using createRadialGradient():

Example
Create a radial/circular gradient. Fill rectangle with the gradient:
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
// Create gradient
var grd=ctx.createRadialGradient(75,50,5,90,60,100);
grd.addColorStop(0,"red");
grd.addColorStop(1,"white");
// Fill with gradient
ctx.fillStyle=grd;
ctx.fillRect(10,10,150,80);

Canvas - Images
To draw an image on a canvas, we will use the following method:


drawImage(image,x,y)

Image to use:
Example
Draw the image onto the canvas:
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Example
Draw the image onto the canvas:
JavaScript:
var c=document.getElementById("myCanvas");
var ctx=c.getContext("2d");
var img=document.getElementById("scream");
ctx.drawImage(img,10,10);

HTML Canvas Reference
For a complete reference of all the properties and methods that can be used with the Canvas
object (with try-it examples on every property and method), go to our Canvas Reference.

The HTML <canvas> Tag
Tag

Description

<canvas>

Used to draw graphics, on the fly, via scripting
(usually JavaScript)

What is SVG?







SVG stands for Scalable Vector Graphics
SVG is used to define vector-based graphics for the Web
SVG defines the graphics in XML format
SVG graphics do NOT lose any quality if they are zoomed or resized
Every element and every attribute in SVG files can be animated
SVG is a W3C recommendation

SVG Advantages
Advantages of using SVG over other image formats (like JPEG and GIF) are:






SVG images can be created and edited with any text editor
SVG images can be searched, indexed, scripted, and compressed
SVG images are scalable
SVG images can be printed with high quality at any resolution
SVG images are zoomable (and the image can be zoomed without degradation)

Browser Support

Internet Explorer 9+, Firefox, Opera, Chrome, and Safari support inline SVG.

Embed SVG Directly Into HTML Pages
In HTML5, you can embed SVG elements directly into your HTML page:

Example
Page 58 of 156

<!DOCTYPE html>
<html>
<body>
<svg xmlns="http://www.w3.org/2000/svg" version="1.1" height="190">
<polygon points="100,10 40,180 190,60 10,60 160,180"
style="fill:lime;stroke:purple;stroke-width:5;fill-rule:evenodd;">
</svg>
</body>
</html>

Differences between SVG and Canvas
SVG is a language for describing 2D graphics in XML.
Canvas draws 2D graphics, on the fly (with a JavaScript).
SVG is XML based, which means that every element is available within the SVG DOM. You
can attach JavaScript event handlers for an element.
In SVG, each drawn shape is remembered as an object. If attributes of an SVG object are
changed, the browser can automatically re-render the shape.
Canvas is rendered pixel by pixel. In canvas, once the graphic is drawn, it is forgotten by the
browser. If its position should be changed, the entire scene needs to be redrawn, including any
objects that might have been covered by the graphic.

Comparison of Canvas and SVG
The table below shows some important differences between Canvas and SVG:

Canvas






Resolution dependent
No support for event handlers
Poor text rendering capabilities
You can save the resulting image as
.png or .jpg
Well suited for graphic-intensive games

SVG






Resolution independent
Support for event handlers
Best suited for applications with large
rendering areas (Google Maps)
Slow rendering if complex (anything
that uses the DOM a lot will be slow)
Not suited for game applications

HTML5 Drag and Drop
Drag and drop is a part of the HTML5 standard.
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Drag and drop is a very common feature. It is when you "grab" an object and drag it to a
different location.
In HTML5, drag and drop is part of the standard, and any element can be draggable.

Browser Support
Internet Explorer 9+, Firefox, Opera, Chrome, and Safari support drag and drop.
Note: Drag and drop does not work in Safari 5.1.2.

HTML5 Drag and Drop Example
The example below is a simple drag and drop example:

Example
<!DOCTYPE HTML>
<html>
<head>
<script>
function allowDrop(ev)
{
ev.preventDefault();
}
function drag(ev)
{
ev.dataTransfer.setData("Text",ev.target.id);
}
function drop(ev)
{
ev.preventDefault();
var data=ev.dataTransfer.getData("Text");
ev.target.appendChild(document.getElementById(data));
}
</script>
</head>
<body>
<div id="div1" ondrop="drop(event)"
ondragover="allowDrop(event)"></div>
<img id="drag1" src="img_logo.gif" draggable="true"
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ondragstart="drag(event)" width="336" height="69">
</body>
</html>

It might seem complicated, but lets go through all the different parts of a drag and drop event.

Make an Element Draggable
First of all: To make an element draggable, set the draggable attribute to true:
<img draggable="true">

What to Drag - ondragstart and setData()
Then, specify what should happen when the element is dragged.
In the example above, the ondragstart attribute calls a function, drag(event), that specifies what
data to be dragged.
The dataTransfer.setData() method sets the data type and the value of the dragged data:
function drag(ev)
{
ev.dataTransfer.setData("Text",ev.target.id);
}

In this case, the data type is "Text" and the value is the id of the draggable element ("drag1").

Where to Drop - ondragover
The ondragover event specifies where the dragged data can be dropped.
By default, data/elements cannot be dropped in other elements. To allow a drop, we must prevent
the default handling of the element.
This is done by calling the event.preventDefault() method for the ondragover event:
event.preventDefault()

Do the Drop - ondrop
When the dragged data is dropped, a drop event occurs.
In the example above, the ondrop attribute calls a function, drop(event):
function drop(ev)
{
ev.preventDefault();
var data=ev.dataTransfer.getData("Text");
ev.target.appendChild(document.getElementById(data));
}
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Code explained:





Call preventDefault() to prevent the browser default handling of the data (default is open as link
on drop)
Get the dragged data with the dataTransfer.getData("Text") method. This method will return any
data that was set to the same type in the setData() method
The dragged data is the id of the dragged element ("drag1")
Append the dragged element into the drop element

HTML5 Geolocation
Locate the User's Position
The HTML5 Geolocation API is used to get the geographical position of a user.
Since this can compromise user privacy, the position is not available unless the user approves it.

Browser Support
Internet Explorer 9+, Firefox, Chrome, Safari and Opera support Geolocation.
Note: Geolocation is much more accurate for devices with GPS, like iPhone.

HTML5 - Using Geolocation
Use the getCurrentPosition() method to get the user's position.
The example below is a simple Geolocation example returning the latitude and longitude of the
user's position:

Example
<script>
var x=document.getElementById("demo");
function getLocation()
{
if (navigator.geolocation)
{
navigator.geolocation.getCurrentPosition(showPosition);
}
else{x.innerHTML="Geolocation is not supported by this browser.";}
}
function showPosition(position)
{
x.innerHTML="Latitude: " + position.coords.latitude +
"<br>Longitude: " + position.coords.longitude;
}
</script>
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Example explained:





Check if Geolocation is supported
If supported, run the getCurrentPosition () method. If not, display a message to the user
If the getCurrentPosition() method is successful, it returns a coordinates object to the function
specified in the parameter ( showPosition )
The showPosition() function gets the displays the Latitude and Longitude

The example above is a very basic Geolocation script, with no error handling.

Handling Errors and Rejections
The second parameter of the getCurrentPosition () method is used to handle errors. It specifies a
function to run if it fails to get the user's location:

Example
function showError(error)
{
switch(error.code)
{
case error.PERMISSION_DENIED:
x.innerHTML="User denied the request for Geolocation."
break;
case error.POSITION_UNAVAILABLE:
x.innerHTML="Location information is unavailable."
break;
case error.TIMEOUT:
x.innerHTML="The request to get user location timed out."
break;
case error.UNKNOWN_ERROR:
x.innerHTML="An unknown error occurred."
break;
}
}

Error Codes:




Permission denied - The user did not allow Geolocation
Position unavailable - It is not possible to get the current location
Timeout - The operation timed out

Displaying the Result in a Map
To display the result in a map, you need access to a map service that can use latitude and
longitude, like Google Maps:

Example
function showPosition(position)
{
var latlon=position.coords.latitude+","+position.coords.longitude;
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var img_url=http://maps.googleapis.com/maps/api/staticmap?center=
+latlon+"&zoom=14&size=400x300&sensor=false";
document.getElementById("mapholder").innerHTML="<img src='"+img_url+"'>";
}

In the example above we use the returned latitude and longitude data to show the location in a
Google map (using a static image).
How to use a script to show an interactive map with a marker, zoom and drag options.

Location-specific Information
This page demonstrated how to show a user's position on a map. However, Geolocation is also
very useful for location-specific information.
Examples:




Up-to-date local information
Showing Points-of-interest near the user
Turn-by-turn navigation (GPS)

The getCurrentPosition() Method - Return Data
The getCurrentPosition() method returns an object if it is successful. The latitude, longitude and
accuracy properties are always returned. The other properties below are returned if available.

Property

Description

coords.latitude

The latitude as a decimal number

coords.longitude

The longitude as a decimal number

coords.accuracy

The accuracy of position

coords.altitude

The altitude in meters above the mean sea level

coords.altitudeAccuracy

The altitude accuracy of position

coords.heading

The heading as degrees clockwise from North

coords.speed

The speed in meters per second

coords.speed

The speed in meters per second

Geolocation object - Other interesting Methods
watchPosition() - Returns the current position of the user and continues to return updated
position as the user moves (like the GPS in a car).
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clearWatch() - Stops the watchPosition() method.
The example below shows the watchPosition() method. You need an accurate GPS device to test
this (like iPhone):

Example
<script>
var x=document.getElementById("demo");
function getLocation()
{
if (navigator.geolocation)
{
navigator.geolocation.watchPosition(showPosition);
}
else{x.innerHTML="Geolocation is not supported by this browser.";}
}
function showPosition(position)
{
x.innerHTML="Latitude: " + position.coords.latitude +
"<br>Longitude: " + position.coords.longitude;
}
</script>

Video on the Web
Until now, there has not been a standard for showing a video/movie on a web page.
Today, most videos are shown through a plug-in (like flash). However, different browsers may
have different plug-ins.
HTML5 defines a new element which specifies a standard way to embed a video/movie on a web
page: the <video> element.

Browser Support
Internet Explorer 9+, Firefox, Opera, Chrome, and Safari support the <video> element.
Note: Internet Explorer 8 and earlier versions, do not support the <video> element.
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HTML5 Video - How It Works
To show a video in HTML5, this is all you need:

Example
<video width="320" height="240" controls>
<source src="movie.mp4" type="video/mp4">
<source src="movie.ogg" type="video/ogg">
Your browser does not support the video tag.
</video>

The control attribute adds video controls, like play, pause, and volume.
It is also a good idea to always include width and height attributes. If height and width are set,
the space required for the video is reserved when the page is loaded. However, without these
attributes, the browser does not know the size of the video, and cannot reserve the appropriate
space to it. The effect will be that the page layout will change during loading (while the video
loads).
You should also insert text content between the <video> and </video> tags for browsers that do
not support the <video> element.
The <video> element allows multiple <source> elements. <source> elements can link to
different video files. The browser will use the first recognized format.

Video Formats and Browser Support
Currently, there are 3 supported video formats for the <video> element: MP4, WebM, and Ogg:

Browser

MP4

Internet Explorer 9+

YES

Chrome 6+

YES

YES

YES

Firefox 3.6+

NO

YES

YES

Safari 5+

YES

NO

NO

Opera 10.6+

NO

YES

YES





Webm

Ogg
NO

NO

MP4 = MPEG 4 files with H264 video codec and AAC audio codec
WebM = WebM files with VP8 video codec and Vorbis audio codec
Ogg = Ogg files with Theora video codec and Vorbis audio codec
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MIME Types for Video Formats
Format

MIMIE Type

MP4

video/mp4

WebM

video/webm

Ogg

video/ogg

HTML5 <video> - DOM Methods and Properties
HTML5 has DOM methods, properties, and events for the <video> and <audio> elements.
These methods, properties, and events allow you to manipulate <video> and <audio> elements
using JavaScript.
There are methods for playing, pausing, and loading, for example and there are properties (like
duration and volume). There are also DOM events that can notify you when the <video> element
begins to play, is paused, is ended, etc.
The example below illustrate, in a simple way, how to address a <video> element, read and set
properties, and call methods.

Example 1
Create simple play/pause + resize controls for a video:

<!DOCTYPE html>
<html>
<body>
<div style="text-align:center">
<button onclick="playPause()">Play/Pause</button>
<button onclick="makeBig()">Big</button>
<button onclick="makeSmall()">Small</button>
<button onclick="makeNormal()">Normal</button>
<br>
<video id="video1" width="420">
<source src="mov_bbb.mp4" type="video/mp4">
<source src="mov_bbb.ogg" type="video/ogg">
Your browser does not support HTML5 video.
</video>
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</div>
<script>
var myVideo=document.getElementById("video1");
function playPause()
{
if (myVideo.paused)
myVideo.play();
else
myVideo.pause();
}
function makeBig()
{
myVideo.width=560;
}
function makeSmall()
{
myVideo.width=320;
}
function makeNormal()
{
myVideo.width=420;
}
</script>
<p>Video courtesy of <a href="http://www.bigbuckbunny.org/" target="_blank">Big Buck
Bunny</a>.</p>
</body>
</html>
The example above calls two methods: play() and pause(). It also uses two properties: paused and width.
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HTML5 Video Tags
Tag

Description

<video>

Defines a video or movie

<source>

Defines multiple media resources for media
elements, such as <video> and <audio>
Defines text tracks in media players

<track>

Audio on the Web
Until now, there has not been a standard for playing audio files on a web page.
Today, most audio files are played through a plug-in (like flash). However, different browsers
may have different plug-ins.
HTML5 defines a new element which specifies a standard way to embed an audio file on a web
page: the <audio> element.

Browser Support
Internet Explorer 9+, Firefox, Opera, Chrome, and Safari support the <audio> element.
Note: Internet Explorer 8 and earlier versions, do not support the <audio> element.

HTML5 Audio - How It Works
To play an audio file in HTML5, this is all you need:

Example
<audio controls>
<source src="horse.ogg" type="audio/ogg">
<source src="horse.mp3" type="audio/mpeg">
Your browser does not support the audio element.
</audio>

The control attribute adds audio controls, like play, pause, and volume.
You should also insert text content between the <audio> and </audio> tags for browsers that do
not support the <audio> element.
The <audio> element allows multiple <source> elements. <source> elements can link to
different audio files. The browser will use the first recognized format.
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Audio Formats and Browser Support
Currently, there are 3 supported file formats for the <audio> element: MP3, Wav, and Ogg:

Browser

MP3

Wav

Ogg

Internet Explorer 9+

YES

Chrome 6+

YES

YES

YES

Firefox 3.6+

NO

YES

YES

Safari 5+

YES

YES

NO

Opera 10.6+

NO

YES

YES

NO

NO

MIME Types for Audio Formats
Format

MIMIE Type

Mp3

audio/mp3

Wav

audio /wav

Ogg

audio /ogg

HTML5 Audio Tags
Tag

Description

<audio>

Defines sound content

<source>

Defines multiple media resources for media
elements, such as <video> and <audio>

HTML5 New Input Types
HTML5 has several new input types for forms. These new features allow better input control and
validation.
This chapter covers the new input types:



color
date
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datetime
datetime-local
email
month
number
range
search
tel
time
url
week

Note: Not all major browsers support all the new input types. However, you can already start
using them; If they are not supported, they will behave as regular text fields.
Input Type: color
The color type is used for input fields that should contain a color.(supports only Opera)

Input Type: date
The date type allows the user to select a date.
Supports:

Example
Define a date control:
Birthday: <input type="date" name="bday">

Input Type: datetime
The datetime type allows the user to select a date and time (with time zone).
Supports:

Example
Define a date and time control (with time zone):
Birthday (date and time): <input type="datetime" name="bdaytime">

Input Type: datetime-local
The datetime-local type allows the user to select a date and time (no time zone).
Supports:
Example
Define a date and time control (no time zone):
Birthday (date and time): <input type="datetime-local" name="bdaytime">
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Input Type: email
The email type is used for input fields that should contain an e-mail address.
Supports:

Example
Define a field for an e-mail address (will be automatically validated when submitted):
E-mail: <input type="email" name="email">

Input Type: month
The month type allows the user to select a month and year.
Supports:

Example
Define a month and year control (no time zone):
Birthday (month and year): <input type="month" name="bdaymonth">

Input Type: number
The number type is used for input fields that should contain a numeric value.
You can also set restrictions on what numbers are accepted:
Supports:

Example
Define a numeric field (with restrictions):
Quantity (between 1 and 5): <input type="number" name="quantity" min="1" max="5">

Use the following attributes to specify restrictions:
 max - specifies the maximum value allowed
 min - specifies the minimum value allowed
 step - specifies the legal number intervals
 value - Specifies the default value

Input Type: range
The range type is used for input fields that should contain a value from a range of numbers.
You can also set restrictions on what numbers are accepted.
Supports:
Example
Define a control for entering a number whose exact value is not important (like a slider control):
<input type="range" name="points" min="1" max="10">
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Use the following attributes to specify restrictions:
 max - specifies the maximum value allowed
 min - specifies the minimum value allowed
 step - specifies the legal number intervals
 value - Specifies the default value

Input Type: search
The search type is used for search fields (a search field behaves like a regular text field).
Supports:

Example
Define a search field (like a site search, or Google search):
Search Google: <input type="search" name="googlesearch">

Input Type: tel
Supports:

Example
Define a field for entering a telephone number:
Telephone: <input type="tel" name="usrtel">

Input Type: time
The time type allows the user to select a time.
Supports:

Example
Define a control for entering a time (no time zone):
Select a time: <input type="time" name="usr_time">

Input Type: url
The url type is used for input fields that should contain a URL address.
The value of the url field is automatically validated when the form is submitted.
Supports:

Example
Define a field for entering a URL:
Add your homepage: <input type="url" name="homepage">
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Tip: Safari on iPhone recognizes the url input type, and changes the on-screen keyboard to
match it (adds .com option).

Input Type: week
The week type allows the user to select a week and year.
Supports:
Example
Define a week and year control (no time zone):
Select a week: <input type="week" name="week_year">

HTML5 New Form Elements
HTML5 has the following new form elements:




<datalist>
<keygen>
<output>

Note: Not all major browsers support all the new form elements. However, you can already start
using them; If they are not supported, they will behave as regular text fields.

HTML5 <datalist> Element
The <datalist> element specifies a list of pre-defined options for an <input> element.
The <datalist> element is used to provide an "autocomplete" feature on <input> elements. Users
will see a drop-down list of pre-defined options as they input data.
Use the <input> element's list attribute to bind it together with a <datalist> element.
Supports:

Example
An <input> element with pre-defined values in a <datalist>:
<input list="browsers">
<datalist id="browsers">
<option value="Internet Explorer">
<option value="Firefox">
<option value="Chrome">
<option value="Opera">
<option value="Safari">
</datalist>
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HTML5 <keygen> Element
The purpose of the <keygen> element is to provide a secure way to authenticate users.
The <keygen> tag specifies a key-pair generator field in a form.
When the form is submitted, two keys are generated, one private and one public.
The private key is stored locally, and the public key is sent to the server. The public key could be
used to generate a client certificate to authenticate the user in the future.
Supports:

Example
A form with a keygen field:
<form action="demo_keygen.asp" method="get">
Username: <input type="text" name="usr_name">
Encryption: <keygen name="security">
<input type="submit">
</form>

HTML5 <output> Element
The <output> element represents the result of a calculation (like one performed by a script).
Supports:

Example
Perform a calculation and show the result in an <output> element:
<form oninput="x.value=parseInt(a.value)+parseInt(b.value)">0
<input type="range" id="a" value="50">100 +
<input type="number" id="b" value="50">=
<output name="x" for="a b"></output>
</form>

HTML5 New Form Attributes
HTML5 has several new attributes for <form> and <input>.
New attributes for <form>:



autocomplete
novalidate

New attributes for <input>:







autocomplete
autofocus
form
formaction
formenctype
formmethod
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formnovalidate
formtarget
height and width
list
min and max
multiple
pattern (regexp)
placeholder
required
step

<form> / <input> autocomplete Attribute
The autocomplete attribute specifies whether a form or input field should have autocomplete on
or off.
When autocomplete is on, the browser automatically complete values based on values that the
user has entered before.
Tip: It is possible to have autocomplete "on" for the form, and "off" for specific input fields, or
vice versa.
Note: The autocomplete attribute works with <form> and the following <input> types: text,
search, url, tel, email, password, datepickers, range, and color.
Supports:

Example
An HTML form with autocomplete on (and off for one input field):
<form action="demo_form.asp" autocomplete="on">
First name:<input type="text" name="fname"><br>
Last name: <input type="text" name="lname"><br>
E-mail: <input type="email" name="email" autocomplete="off"><br>
<input type="submit">
</form>

Tip: In some browsers you may need to activate the autocomplete function for this to work.

<form> novalidate Attribute
The novalidate attribute is a boolean attribute.
When present, it specifies that the form-data (input) should not be validated when submitted.
Supports:

Example
Indicates that the form is not to be validated on submit:
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<form action="demo_form.asp" novalidate>
E-mail: <input type="email" name="user_email">
<input type="submit">
</form>

<input> autofocus Attribute
The autofocus attribute is a boolean attribute.
When present, it specifies that an <input> element should automatically get focus when the page
loads.
Supports:

Example
Let the "First name" input field automatically get focus when the page loads:
First name:<input type="text" name="fname" autofocus>

<input> form Attribute
The form attribute specifies one or more forms an <input> element belongs to.
Tip: To refer to more than one form, use a space-separated list of form ids.
Supports:

Example
An input field located outside the HTML form (but still a part of the form):
<form action="demo_form.asp" id="form1">
First name: <input type="text" name="fname"><br>
<input type="submit" value="Submit">
</form>
Last name: <input type="text" name="lname" form="form1">

<input> formaction Attribute
The formaction attribute specifies the URL of a file that will process the input control when the
form is submitted.
The formaction attribute overrides the action attribute of the <form> element.
Note: The formaction attribute is used with type="submit" and type="image".
Supports:

Example
An HTML form with two submit buttons, with different actions:
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<form action="demo_form.asp">
First name: <input type="text" name="fname"><br>
Last name: <input type="text" name="lname"><br>
<input type="submit" value="Submit"><br>
<input type="submit" formaction="demo_admin.asp"
value="Submit as admin">
</form>

<input> formenctype Attribute
The formenctype attribute specifies how the form-data should be encoded when submitting it to
the server (only for forms with method="post")
The formenctype attribute overrides the enctype attribute of the <form> element.
Note: The formenctype attribute is used with type="submit" and type="image".
Supports:

Example
Send form-data that is default encoded (the first submit button), and encoded as "multipart/formdata" (the second submit button):
<form action="demo_post_enctype.asp" method="post">
First name: <input type="text" name="fname"><br>
<input type="submit" value="Submit">
<input type="submit" formenctype="multipart/form-data"
value="Submit as Multipart/form-data">
</form>

<input> formmethod Attribute
The formmethod attribute defines the HTTP method for sending form-data to the action URL.
The formmethod attribute overrides the method attribute of the <form> element.
Note: The formmethod attribute can be used with type="submit" and type="image".
Supports:

Example
The second submit button overrides the HTTP method of the form:
<form action="demo_form.asp" method="get">
First name: <input type="text" name="fname"><br>
Last name: <input type="text" name="lname"><br>
<input type="submit" value="Submit">
<input type="submit" formmethod="post" formaction="demo_post.asp"
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value="Submit using POST">
</form>

<input> formnovalidate Attribute
The novalidate attribute is a boolean attribute.
When present, it specifies that the <input> element should not be validated when submitted.
The formnovalidate attribute overrides the novalidate attribute of the <form> element.
Note: The formnovalidate attribute can be used with type="submit".
Supports:

Example
A form with two submit buttons (with and without validation):
<form action="demo_form.asp">
E-mail: <input type="email" name="userid"><br>
<input type="submit" value="Submit"><br>
<input type="submit" formnovalidate value="Submit without validation">
</form>

<input> formtarget Attribute
The formtarget attribute specifies a name or a keyword that indicates where to display the
response that is received after submitting the form.
The formtarget attribute overrides the target attribute of the <form> element.
Note: The formtarget attribute can be used with type="submit" and type="image".
Supports:

Example
A form with two submit buttons, with different target windows:
<form action="demo_form.asp">
First name: <input type="text" name="fname"><br>
Last name: <input type="text" name="lname"><br>
<input type="submit" value="Submit as normal">
<input type="submit" formtarget="_blank"
value="Submit to a new window">
</form>

<input> height and width Attributes
The height and width attributes specify the height and width of an <input> element.
Note: The height and width attributes are only used with <input type="image">.
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Tip: Always specify both the height and width attributes for images. If height and width are set,
the space required for the image is reserved when the page is loaded. However, without these
attributes, the browser does not know the size of the image, and cannot reserve the appropriate
space to it. The effect will be that the page layout will change during loading (while the images
load).
Supports:

Example
Define an image as the submit button, with height and width attributes:
<input type="image" src="img_submit.gif" alt="Submit" width="48" height="48">

<input> list Attribute
The list attribute refers to a <datalist> element that contains pre-defined options for an <input>
element.
Supports:

Example
An <input> element with pre-defined values in a <datalist>:
<input list="browsers">
<datalist id="browsers">
<option value="Internet Explorer">
<option value="Firefox">
<option value="Chrome">
<option value="Opera">
<option value="Safari">
</datalist>

<input> min and max Attributes
The min and max attributes specify the minimum and maximum value for an <input> element.
Note: The min and max attributes works with the following input types: number, range, date,
datetime, datetime-local, month, time and week.
Supports:

Example
<input> elements with min and max values:
Enter a date before 1980-01-01:
<input type="date" name="bday" max="1979-12-31">
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Enter a date after 2000-01-01:
<input type="date" name="bday" min="2000-01-02">
Quantity (between 1 and 5):
<input type="number" name="quantity" min="1" max="5">

<input> multiple Attribute
The multiple attribute is a boolean attribute.
When present, it specifies that the user is allowed to enter more than one value in the <input>
element.
Note: The multiple attribute works with the following input types: email, and file.
Supports:

Example
A file upload field that accepts multiple values:
Select images: <input type="file" name="img" multiple>

<input> pattern Attribute
The pattern attribute specifies a regular expression that the <input> element's value is checked
against.
Note: The pattern attribute works with the following input types: text, search, url, tel, email, and
password.
Tip: Use the global title attribute to describe the pattern to help the user.
Tip: Learn more about regular expressions in our JavaScript tutorial.
Supports:

Example
An input field that can contain only three letters (no numbers or special characters):
Country code: <input type="text" name="country_code" pattern="[A-Za-z]{3}" title="Three letter
country code">

<input> placeholder Attribute
The placeholder attribute specifies a short hint that describes the expected value of an input field
(e.g. a sample value or a short description of the expected format).
The hint is displayed in the input field when it is empty, and disappears when the field gets
focus.
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Note: The placeholder attribute works with the following input types: text, search, url, tel, email,
and password.
Supports:

Example
An input field with a placeholder text:
<input type="text" name="fname" placeholder="First name">

<input> required Attribute
The required attribute is a boolean attribute.
When present, it specifies that an input field must be filled out before submitting the form.
Note: The required attribute works with the following input types: text, search, url, tel, email,
password, date pickers, number, checkbox, radio, and file.
Supports:

Example
A required input field:
Username: <input type="text" name="usrname" required>

<input> step Attribute
The step attribute specifies the legal number intervals for an <input> element.
Example: if step="3", legal numbers could be -3, 0, 3, 6, etc.
Tip: The step attribute can be used together with the max and min attributes to create a range of
legal values.
Note: The step attribute works with the following input types: number, range, date, datetime,
datetime-local, month, time and week.
Supports:

Example
An input field with a specified legal number intervals:
<input type="number" name="points" step="3">
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What is HTML5 Web Storage?
With HTML5, web pages can store data locally within the user's browser.
Earlier, this was done with cookies. However, Web Storage is more secure and faster. The data is
not included with every server request, but used ONLY when asked for. It is also possible to
store large amounts of data, without affecting the website's performance.
The data is stored in key/value pairs, and a web page can only access data stored by itself.

Browser Support
Web storage is supported in Internet Explorer 8+, Firefox, Opera, Chrome, and Safari.
Note: Internet Explorer 7 and earlier versions, do not support web storage.

localStorage and sessionStorage
There are two new objects for storing data on the client:



localStorage - stores data with no expiration date
sessionStorage - stores data for one session

Before using web storage, check browser support for localStorage and sessionStorage:
if(typeof(Storage)!=="undefined")
{
// Yes! localStorage and sessionStorage support!
// Some code.....
}
else
{
// Sorry! No web storage support..
}

The localStorage Object
The localStorage object stores the data with no expiration date. The data will not be deleted
when the browser is closed, and will be available the next day, week, or year.

Example
localStorage.lastname="Smith";
document.getElementById("result").innerHTML="Last name: "
+ localStorage.lastname;

Example explained:


Create a localStorage key/value pair with key="lastname" and value="Smith"
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Retrieve the value of the "lastname" key and insert it into the element with id="result"

Tip: Key/value pairs are always stored as strings. Remember to convert them to another format
when needed.
The following example counts the number of times a user has clicked a button. In this code the
value string is converted to a number to be able to increase the counter:
Example
if (localStorage.clickcount)
{
localStorage.clickcount=Number(localStorage.clickcount)+1;
}
else
{
localStorage.clickcount=1;
}
document.getElementById("result").innerHTML="You have clicked the button " +
localStorage.clickcount + " time(s).";

The sessionStorage Object
The sessionStorage object is equal to the localStorage object, except that it stores the data for
only one session. The data is deleted when the user closes the browser window.
The following example counts the number of times a user has clicked a button, in the current
session:

Example
if (sessionStorage.clickcount)
{
sessionStorage.clickcount=Number(sessionStorage.clickcount)+1;
}
else
{
sessionStorage.clickcount=1;
}
document.getElementById("result").innerHTML="You have clicked the button " +
sessionStorage.clickcount + " time(s) in this session.";

What is Application Cache?
HTML5 introduces application cache, which means that a web application is cached, and
accessible without an internet connection.
Application cache gives an application three advantages:
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1. Offline browsing - users can use the application when they're offline
2. Speed - cached resources load faster
3. Reduced server load - the browser will only download updated/changed resources from the server

Browser Support
Internet Explorer 10, Firefox, Chrome, Safari and Opera support Application cache.
HTML5 Cache Manifest Example
The example below shows an HTML document with a cache manifest (for offline browsing):

Example
<!DOCTYPE HTML>
<html manifest="demo.appcache">
<body>
The content of the document......
</body>
</html>

Cache Manifest Basics
To enable application cache, include the manifest attribute in the document's <html> tag:
<!DOCTYPE HTML>
<html manifest="demo.appcache">
...
</html>

Every page with the manifest attribute specified will be cached when the user visits it. If the
manifest attribute is not specified, the page will not be cached (unless the page is specified
directly in the manifest file).
The recommended file extension for manifest files is: ".appcache"
A manifest file needs to be served with the correct MIME-type, which is "text/cachemanifest". Must be configured on the web server.

The Manifest File
The manifest file is a simple text file, which tells the browser what to cache (and what to never
cache).
The manifest file has three sections:
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CACHE MANIFEST - Files listed under this header will be cached after they are downloaded
for the first time
NETWORK - Files listed under this header require a connection to the server, and will never be
cached
FALLBACK - Files listed under this header specifies fallback pages if a page is inaccessible

CACHE MANIFEST
The first line, CACHE MANIFEST, is required:
CACHE MANIFEST
/theme.css
/logo.gif
/main.js

The manifest file above lists three resources: a CSS file, a GIF image, and a JavaScript file.
When the manifest file is loaded, the browser will download the three files from the root
directory of the web site. Then, whenever the user is not connected to the internet, the resources
will still be available.
NETWORK

The NETWORK section below specifies that the file "login.asp" should never be cached, and
will not be available offline:
NETWORK:
login.asp

An asterisk can be used to indicate that all other resources/files require an internet connection:
NETWORK:
*

FALLBACK
The FALLBACK section below specifies that "offline.html" will be served in place of all files in
the /html/ catalog, in case an internet connection cannot be established:
FALLBACK:
/html/ /offline.html

Note: The first URI is the resource, the second is the fallback.

Updating the Cache
Once an application is cached, it remains cached until one of the following happens:




The user clears the browser's cache
The manifest file is modified (see tip below)
The application cache is programmatically updated

Example - Complete Cache Manifest File
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CACHE MANIFEST
# 2012-02-21 v1.0.0
/theme.css
/logo.gif
/main.js
NETWORK:
login.asp
FALLBACK:
/html/ /offline.html

Tip: Lines starting with a "#" are comment lines, but can also serve another purpose. An
application's cache is only updated when its manifest file changes. If you edit an image or change
a JavaScript function, those changes will not be re-cached. Updating the date and version in a
comment line is one way to make the browser re-cache your files.

Notes on Application Cache
Be careful with what you cache.
Once a file is cached, the browser will continue to show the cached version, even if you change
the file on the server. To ensure the browser updates the cache, you need to change the manifest
file.
Note: Browsers may have different size limits for cached data (some browsers have a 5MB limit
per site).
A web worker is a JavaScript running in the background, without affecting the performance of
the page.

What is a Web Worker?
When executing scripts in an HTML page, the page becomes unresponsive until the script is
finished.
A web worker is a JavaScript that runs in the background, independently of other scripts, without
affecting the performance of the page. You can continue to do whatever you want: clicking,
selecting things, etc., while the web worker runs in the background.

Browser Support
Internet Explorer 10, Firefox, Chrome, Safari and Opera support Web workers.

Example
The example below creates a simple web worker that count numbers in the background:
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<!DOCTYPE html>
<html>
<body>
<p>Count numbers: <output id="result"></output></p>
<button onclick="startWorker()">Start Worker</button>
<button onclick="stopWorker()">Stop Worker</button>
<br><br>
<script>
var w;
function startWorker()
{
if(typeof(Worker)!=="undefined")
{
if(typeof(w)=="undefined")
{
w=new Worker("demo_workers.js");
}
w.onmessage = function (event) {
document.getElementById("result").innerHTML=event.data;
};
}
else
{
document.getElementById("result").innerHTML="Sorry, your browser does not support Web
Workers...";
}
}
function stopWorker()
{
w.terminate();
}
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</script>
</body>
</html>

Check Web Worker Support
Before creating a web worker, check whether the user's browser supports it:
if(typeof(Worker)!=="undefined")
{
// Yes! Web worker support!
// Some code.....
}
else
{
// Sorry! No Web Worker support..
}

Create a Web Worker File
Now, let's create our web worker in an external JavaScript.
Here, we create a script that counts. The script is stored in the "demo_workers.js" file:
var i=0;
function timedCount()
{
i=i+1;
postMessage(i);
setTimeout("timedCount()",500);
}
timedCount();

The important part of the code above is the postMessage() method - which is used to posts a
message back to the HTML page.
Note: Normally web workers are not used for such simple scripts, but for more CPU intensive
tasks.

Create a Web Worker Object
Now that we have the web worker file, we need to call it from an HTML page.
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The following lines checks if the worker already exists, if not - it creates a new web worker
object and runs the code in "demo_workers.js":
if(typeof(w)=="undefined")
{
w=new Worker("demo_workers.js");
}

Then we can send and receive messages from the web worker.
Add an "onmessage" event listener to the web worker.
w.onmessage=function(event){
document.getElementById("result").innerHTML=event.data;
};

When the web worker posts a message, the code within the event listener is executed. The data
from the web worker is stored in event.data.

Terminate a Web Worker
When a web worker object is created, it will continue to listen for messages (even after the
external script is finished) until it is terminated.
To terminate a web worker, and free browser/computer resources, use the terminate() method:
w.terminate();

Full Web Worker Example Code
We have already seen the Worker code in the .js file. Below is the code for the HTML page:

Example
<!DOCTYPE html>
<html>
<body>
<p>Count numbers: <output id="result"></output></p>
<button onclick="startWorker()">Start Worker</button>
<button onclick="stopWorker()">Stop Worker</button>
<br><br>
<script>
var w;
function startWorker()
{
if(typeof(Worker)!=="undefined")
{
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if(typeof(w)=="undefined")
{
w=new Worker("demo_workers.js");
}
w.onmessage = function (event) {
document.getElementById("result").innerHTML=event.data;
};
}
else
{
document.getElementById("result").innerHTML="Sorry,
Workers...";
}
}
function stopWorker()
{
w.terminate();
}
</script>

your

browser

does

not

support

Web

</body>
</html>

Web Workers and the DOM
Since web workers are in external files, they do not have access to the following JavaScript
objects:





The window object
The document object
The parent object

HTML5 Server-Sent Events allow a web page to get updates from a server.

Server-Sent Events - One Way Messaging




A server-sent event is when a web page automatically gets updates from a server.
This was also possible before, but the web page would have to ask if any updates were
available. With server-sent events, the updates come automatically.
Examples: Facebook/Twitter updates, stock price updates, news feeds, sport results, etc.

Browser Support



Server-Sent Events are supported in all major browsers, except Internet Explorer.

Receive Server-Sent Event Notifications


The EventSource object is used to receive server-sent event notifications:
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Example



var source=new EventSource("demo_sse.php");
source.onmessage=function(event)
{
document.getElementById("result").innerHTML+=event.data + "<br>";
};

Example explained:




Create a new EventSource object, and specify the URL of the page sending the updates (in this
example "demo_sse.php")
Each time an update is received, the onmessage event occurs
When an onmessage event occurs, put the received data into the element with id="result"

Check Server-Sent Events Support
In the try it example above there were some extra lines of code to check browser support for
server-sent events:
if(typeof(EventSource)!=="undefined")
{
// Yes! Server-sent events support!
// some code.....
}
else
{
// Sorry! No server-sent events support..
}

Server-Side Code Example
For the example above to work, you need a server capable of sending data updates (like PHP or
ASP).
The server-side event stream syntax is simple. Set the "Content-Type" header to "text/eventstream". Now you can start sending event streams.
Code in PHP (demo_sse.php):
<?php
header('Content-Type: text/event-stream');
header('Cache-Control: no-cache');
$time = date('r');
echo "data: The server time is: {$time}\n\n";
flush();
?>

Code in ASP (VB) (demo_sse.asp):
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<%
Response.ContentType="text/event-stream"
Response.Expires=-1
Response.Write("data: " & now())
Response.Flush()
%>

Code explained:





Set the "Content-Type" header to "text/event-stream"
Specify that the page should not cache
Output the data to send (Always start with "data: ")
Flush the output data back to the web page

The EventSource Object
In the examples above we used the onmessage event to get messages. But other events are also
available:
Events

Description

onopen

When a connection to the server is opened

onmessage

When a message is received

onerror

When an error occurs
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Structured Query Language (SQL)
Introduction
Databases are used to store, manipulate and retrieve data in all most all types of organizations
such as education, business, health care, government and libraries. Database technology is used
by individuals on personal computers and by work groups on network computers.
Databases are certainly continued to grow, as there is highly competitive environment among
organizations. Managers are seeking to use knowledge derived from databases to face the
competition. For example, detailed sales database can be used as the basis for advertising and
marketing. Many organizations are building separate databases, called “dataware houses”, for
this types of decision support application.
Databases can be used in








Customer relationship management
On line shopping
Employee relationship management
Personal digital assistants
Information appliances
Enterprise wide information systems
Client-server applications

Although the future database is assured, much work remains to be done by organizations. New
skills are required to design data warehouses. Those skills include database analysis, database
design, database administration.
A database is a structured collection of records or data. A computer database relies upon
software to organize the storage of data. The software models the database structure in what are
known as database models. The model in most common use today is the relational model. Other
models such as the hierarchical model and the network model use a more explicit representation
of relationships.
Database management systems (DBMS) are the software used to organize and maintain the
database. These are categorized according to the database model that they support. The model
tends to determine the query languages that are available to access the database. A great deal of
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the internal engineering of a DBMS, however, is independent of the data model, and is
concerned with managing factors such as performance, concurrency, integrity, and recovery from
hardware failures. In these areas there are large differences between products.

Disadvantages of file processing system
Program data dependence: File descriptions are stored within each application program that
accesses a given file, any change to a file structure requires changes to the file descriptions for all
programs that access the file.
Duplication of Data: Since applications are often developed independently in the file processing
systems, surely there will be duplicate data files. This duplication is wasteful since it requires
additional storage space and increased effort. Unfortunately, duplicate data files often result in
loss of data integrity. Such uncontrolled redundancy also can lead to loss of metadata integrity.
For example, the same data item may have different names in different files, or the same name
may be used for different data items in different files.
Limited Data Sharing: With the traditional file processing approach, each application has its
own private files and users have little opportunity to share data outside their own applications. It
is difficult to the managers to find that a requested report. It may require a major programming
effort to obtain data from several incompatible files in separate systems.
Lengthy development times: Each new application must be started from scratch by designing
new file formats and descriptions, and then writing he file access logic for each new program.
The lengthy development times required are often inconsistent with today’s fast paced business
environment.
Excessive program maintenance: the above factors all combine to create heavy program
maintenance load in organizations that rely on traditional file processing systems. In fact, as
much as 80 percent of the total information systems development budget may be devoted to
program maintenance in such organizations.
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Advantages of the Databases
Program data independence: The separation of data description (metadata) from the
application programs that use the data is called data independence. With the database approach,
data descriptions are stored in a central location called the repository. This property of database
systems allows an organization’s data to change without changing the application programs that
process the data.
Minimal Data Redundancy: The design goal with the database approach is that previously
separate data files are integrated into a single, logical structure. Each primary fact is recorded in
only one place in the database.
Improved Data consistency: By eliminating data redundancy, we can improve data consistency.
For example, if a customer address is stored only once, updating that becomes simple. There will
not be any wastage of storage space as there are no repeated data.
Improved Data Sharing: A database is designed as a shared resource. Authorized users are
granted permission to use the database, and each user is provided one or more user views. A user
view is a logical description of some portion of the database that is required by a user to perform
some task.
Increased productivity of Application Development: A major advantage of the database
approach is that it greatly reduces the cost and time for developing new business applications.
There are two important reasons for the rapid development of the database applications.
1. The programmer can concentrate on the specific functions required for the new
application, without having to worry about file design or low level implementation.
2. The DBMS provides a number of high-level productivity tools such as forms and report
generators
Enforcement of Standards: These standards will include naming conventions, data quality
standards and procedures for accessing, updating and protecting data. The data repository offers
a powerful set of tools for developing and enforcing these standards.
Improved Database Quality: The database approach provides a number of tools and processes
to improve data quality. Two of the more important are the following:
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1. Database designers can specify integrity constraints that are enforced by the DBMS. A
constraint is a rule that cannot be violated by database users.
2. One of the objectives of a data warehouse environment is to clean up operational data
before they are placed in the data warehouse.
Improved Data Accessibility: Without any programming experience, one can retrieve and
display data very easily. The language used to write queries is called Structure Query Language
(SQL) for example, records from EMP table can be displayed using the query “select * from
emp; ”
Reduced Program Maintenance: Stored data must be changed when new data item types are
added or data formats are changed, and so on. The best example of this problem is the wellknown “Y2K” problem in which common two digit year fields were extended to four digits.

Database models
Various techniques are used to model data structure. Most database systems are built around one
particular data model, although it is increasingly common for products to offer support for more
than one model. For any one logical model various physical implementations may be possible,
and most products will offer the user some level of control in tuning the physical
implementation, since the choices that are made have a significant effect on performance. Here
are three examples:

Hierarchical model
In a hierarchical model, data is organized into an inverted tree-like structure, implying a multiple
downward link in each node to describe the nesting, and a sort field to keep the records in a
particular order in each same-level list. This structure arranges the various data elements in a
hierarchy and helps to establish logical relationships among data elements of multiple files. Each
unit in the model is a record which is also known as a node. In such a model, each record on one
level can be related to multiple records on the next lower level. A record that has subsidiary
records is called a parent and the subsidiary records are called children. Data elements in this
model are well suited for one-to-many relationships with other data elements in the database.
This model is advantageous when the data elements are inherently hierarchical. The
disadvantage is that in order to prepare the database it becomes necessary to identify the requisite
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groups of files that are to be logically integrated. Hence, a hierarchical data model may not
always be flexible enough to accommodate the dynamic needs of an organization.

Network model
The network model tends to store records with links to other records. Each record in the database
can have multiple parents, i.e., the relationships among data elements can have a many to many
relationship. Associations are tracked via "pointers". These pointers can be node numbers or disk
addresses. Most network databases tend to also include some form of hierarchical model.
Databases can be translated from hierarchical model to network and vice versa. The main
difference between the network model and hierarchical model is that in a network model, a child
can have a number of parents whereas in a hierarchical model, a child can have only one parent.
The network model provides greater advantage than the hierarchical model in that promotes
greater flexibility and data accessibility, since records at a lower level can be accessed without
accessing the records above them. This model is more efficient than hierarchical model, easier to
understand and can be applied to many real world problems that require routine transactions. The
disadvantages are that: It is a complex process to design and develop a network database; It has
to be refined frequently; It requires that the relationships among all the records be defined before
development starts, and changes often demand major programming efforts; Operation and
maintenance of the network model is expensive and time consuming.
Examples of database engines that have network model capabilities are RDM Embedded and
RDM Server.

Relational model
The basic data structure of the relational model is a table where information about a particular
entity (say, an employee) is represented in columns and rows. The columns enumerate the
various attributes of an entity (e.g. employee_name, address, phone_number). Rows (also called
records) represent instances of an entity (e.g. specific employees).
The "relation" in "relational database" comes from the mathematical notion of relations from the
field of set theory. A relation is a set of tuples, so rows are sometimes called tuples. All tables in
a relational database adhere to three basic rules.
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The ordering of columns is immaterial
Identical rows are not allowed in a table
Each row has a single (separate) value for each of its columns (each tuple has an atomic
value).

If the same value occurs in two different records (from the same table or different tables) it can
imply a relationship between those records. Relationships between records are often categorized
by their cardinality (1:1, (0), 1:M, M:M).
Tables can have a designated column or set of columns that act as a "key" to select rows from
that table with the same or similar key values. A "primary key" is a key that has a unique value
for each row in the table. Keys are commonly used to join or combine data from two or more
tables. For example, an employee table may contain a column named address which contains a
value that matches the key of an address table. Keys are also critical in the creation of indexes,
which facilitate fast retrieval of data from large tables. It is not necessary to define all the keys in
advance; a column can be used as a key even if it was not originally intended to be one.

Relational operations
Users (or programs) request data from a relational database by sending it a query that is written
in a special language, usually a dialect of SQL. Although SQL was originally intended for endusers, it is much more common for SQL queries to be embedded into software that provides an
easier user interface.
In response to a query, the database returns a result set, which is the list of rows constituting the
answer. The simplest query is just to return all the rows from a table, but more often, the rows
are filtered in some way to return just the answer wanted. Often, data from multiple tables are
combined into one, by doing a join. There are a number of relational operations in addition to
join.

Normalization
Normalization is the process of efficiently organizing data in a database. There are two goals of the
normalization process: eliminating redundant data (for example, storing the same data in more than one
table) and ensuring data dependencies make sense (only storing related data in a table). Both of these are
worthy goals as they reduce the amount of space a database consumes and ensure that data is logically
stored.
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The Normal Forms
The database community has developed a series of guidelines for ensuring that databases are normalized.
These are referred to as normal forms and are numbered from one (the lowest form of normalization,
referred to as first normal form or 1NF) through five (fifth normal form or 5NF). In practical applications,
you'll often see 1NF, 2NF, and 3NF along with the occasional 4NF. Fifth normal form is very rarely seen
and won't be discussed in this article.
First Normal Form (1NF)

Consider the following table with anomalies. The table has multi-valued attribute “skills”. Let us
decompose the table into structured tables step by step using normalization.

Table: STUDENT
Rno

Sname

Group

Fee

Skills

Faculty

101

Lucky

BSc

7000

C

Prasad

Oracle

Karthik

C++

Vinod

C

Prasad

VB

Sridhar

Java

Kishor

ASP

Satyam

Java

Kishor

102

Vasu

103

Madhu

104

Raju

BCom

BSc

BTech

6000

7000

12000

First normal form (1NF) sets the very basic rules for an organized database:


Eliminate duplicative columns from the same table.
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Create separate tables for each group of related data and identify each row with a unique
column or set of columns (the primary key).

Table: STUDENT
Rno

Sname

Group

Fee

Skills

Faculty

101

Lucky

BSc

7000

C

Prasad

101

Lucky

BSc

7000

Oracle

Karthik

101

Lucky

BSc

7000

C++

Vinod

102

Vasu

BCom

6000

C

Prasad

102

Vasu

BCom

6000

VB

Sridhar

103

Madhu

BSc

7000

Java

Kishor

103

Madhu

BSc

7000

ASP

Satyam

104

Raju

BTech

12000

Java

Kishor

Second Normal Form (2NF)
Second normal form (2NF) further addresses the concept of removing duplicative data:




Meet all the requirements of the first normal form.
Remove subsets of data that apply to multiple rows of a table and place them in separate
tables.
Create relationships between these new tables and their predecessors through the use of
foreign keys.

The following relation is in second normal form (2NF) because it is in first normal form and
every non-key attribute is fully functionally dependent on the primary key. But it is not in 3NF
because it has transitive dependency i.e, dependency between “Fee” and “Group” attributes
Table: STUDENT
Rno
101
102
103
104

Sname
Lucky
Vasu
Madhu
Raju

Group
BSc
BCom
BSc
BTech

Fee
7000
6000
7000
12000
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Table: SKILL
Rno
101
101
101
102
102
103
103
104

Skills
C
Oracle
C++
C
VB
Java
ASP
Java

Faculty
Prasad
Krathik
Vinod
Prasad
Sridhar
Kishor
Satyam
Kishor

Third Normal Form (3NF)
Third normal form (3NF) goes one large step further:



Meet all the requirements of the second normal form.
Remove columns that are not dependent upon the primary key.

The following relation is in third normal form (3NF) because it is in second normal form and has no
transitive dependencies
Table: GROUPS
Group
B.Sc
Bcom
BSc
BTech

Fee
7000
6000
7000
12000

Table: STUDENT
Rno
101
102
103
104

Sname
Ravi
Ramu
Kiran
Srinivas

Group
BSc
BCom
BSc
BTech

Skills

Faculty

Table: SKILL
Rno
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101
101
101
102
102
103
103
104

C
Oracle
C++
C
VB
Java
ASP
Java

Prasad
Karthik
Vinod
Prasad
Sridhar
Kishor
Satyam
Kishor

Relations in Third Normal Form (3NF) are sufficient for most database applications. However, 3NF does
not guarantee that all anomalies have been removed. When a relation has more than one candidate key,
anomalies may result even though the relation is in 3NF. Several advanced normal forms include:




Boyee-codd normal form (BCNF)
Fourth Normal form (4NF)
Fifth Normal form (5NF)

SQL










SQL stands for Structured Query Language
SQL allows you to access a database
SQL is an ANSI standard computer language
SQL can execute queries against a database
SQL can retrieve data from a database
SQL can insert new records in a database
SQL can delete records from a database
SQL can update records in a database
SQL is easy to learn

SQL is an ANSI (American National Standards Institute) standard computer language for
accessing and manipulating database systems. SQL statements are used to retrieve and update
data in a database. SQL works with database programs like MS Access, DB2, Informix, MS SQL
Server, Oracle, Sybase, etc
SQL is divided into 3 languages. They are




Data Definition Language
Data Manipulation Language
Data Control Language
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SQL Data Definition Language (DDL)
The Data Definition Language (DDL) part of SQL permits database tables to be created or
deleted. We can also define indexes (keys), specify links between tables, and impose constraints
between database tables.
The most important DDL statements in SQL are:






CREATE TABLE - creates a new database table
ALTER TABLE - alters (changes) a database table
DROP TABLE - deletes a database table
CREATE INDEX - creates an index (search key)
DROP INDEX - deletes an index

Create a Table
To create a table in a database:
CREATE TABLE table_name
(
column_name1 data_type,
column_name2 data_type,
.......
)
Example
This example demonstrates how you can create a table named "Person", with four columns. The
column names will be "LastName", "FirstName", "Address", and "Age":
CREATE TABLE Person
(LastName varchar,
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FirstName varchar,
Address varchar,Age int)
This example demonstrates how you can specify a maximum length for some columns:
CREATE TABLE Person
(LastName varchar(30),
FirstName varchar,
Address varchar,
Age int(3)
)
The data type specifies what type of data the column can hold. The table below contains the most
common data types in SQL:
Data Type

Description

integer(size)

Hold integers only. The maximum number of digits are specified in

int(size)

parenthesis.

smallint(size)
tinyint(size)
decimal(size,d)

Hold numbers with fractions. The maximum number of digits are

numeric(size,d)

specified in "size". The maximum number of digits to the right of
the decimal is specified in "d".

char(size)

Holds a fixed length string (can contain letters, numbers, and
special characters). The fixed size is specified in parenthesis.

varchar(size)

Holds a variable length string (can contain letters, numbers, and
special characters). The maximum size is specified in parenthesis.

date(yyyymmdd)

Holds a date
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Create Index
Indices are created in an existing table to locate rows more quickly and efficiently. It is possible
to create an index on one or more columns of a table, and each index is given a name. The users
cannot see the indexes, they are just used to speed up queries.
Note: Updating a table containing indexes takes more time than updating a table without, this is
because the indexes also need an update. So, it is a good idea to create indexes only on columns
that are often used for a search.
A Unique Index
Creates a unique index on a table. A unique index means that two rows cannot have the same
index value.
CREATE UNIQUE INDEX index_name
ON table_name (column_name)
The "column_name" specifies the column you want indexed.
A Simple Index
Creates a simple index on a table. When the UNIQUE keyword is omitted, duplicate values are
allowed.
CREATE INDEX index_name
ON table_name (column_name)
The "column_name" specifies the column you want indexed.
Example
This example creates a simple index, named "PersonIndex", on the LastName field of the Person
table:
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CREATE INDEX PersonIndex
ON Person (LastName)
If you want to index the values in a column in descending order, you can add the reserved word
DESC after the column name:
CREATE INDEX PersonIndex
ON Person (LastName DESC)
If you want to index more than one column you can list the column names within the
parentheses, separated by commas:
CREATE INDEX PersonIndex
ON Person (LastName, FirstName)
Drop Index
You can delete an existing index in a table with the DROP statement.
DROP INDEX table_name.index_name
Delete a Table or Database
To delete a table (the table structure, attributes, and indexes will also be deleted):
DROP TABLE table_name
To delete a database:
DROP DATABASE database_name
Truncate a Table
TRUNCATE TABLE command deletes only the data inside the table:
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TRUNCATE TABLE table_name
ALTER TABLE
The ALTER TABLE statement is used to add or drop columns in an existing table.
ALTER TABLE table_name
ADD column_name datatype
ALTER TABLE table_name
DROP COLUMN column_name
Note: Some database systems don't allow the dropping of a column in a database table (DROP
COLUMN column_name).
Person:
LastName

FirstName

Address

RADHA

RANI

Storgt 20

Example
To add a column named "City" in the "Person" table:
ALTER TABLE Person ADD City varchar(30)
Result:
LastName

FirstName

Address

RADHA

RANI

Storgt 20

City

Example
To drop the "Address" column in the "Person" table:

Page 108 of 156

ALTER TABLE Person DROP COLUMN Address
Result:
LastName

FirstName

RADHA

RANI

City

SQL Data Manipulation Language (DML)
SQL (Structured Query Language) is a syntax for executing queries. But the SQL language also
includes a syntax to update, insert, and delete records.
These query and update commands together form the Data Manipulation Language (DML) part
of SQL:





SELECT - extracts data from a database table
UPDATE - updates data in a database table
DELETE - deletes data from a database table
INSERT INTO - inserts new data into a database table

The SQL SELECT Statement
The SELECT statement is used to select data from a table. The tabular result is stored in a result
table (called the result-set).
Syntax
SELECT column_name(s)
FROM table_name
Note: SQL statements are not case sensitive. SELECT is the same as select.
SQL SELECT Example
To select the content of columns named "LastName" and "FirstName", from the database table
called "Persons", use a SELECT statement like this:
SELECT LastName,FirstName FROM Persons
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The database table "Persons":
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

MURTHY

KRISHNA

ROAD 23

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR

The result
LastName

FirstName

SHYAM

SUNDAR

MURTHY

KRISHNA

RADHA

RANI

Select All Columns
To select all columns from the "Persons" table, use a * symbol instead of column names, like
this:
SELECT * FROM Persons
Result
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

MURTHY

KRISHNA

ROAD 23

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR
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The Result Set
The result from a SQL query is stored in a result-set. Most database software systems allow
navigation of the result set with programming functions, like: Move-To-First-Record, GetRecord-Content, Move-To-Next-Record, etc.
Semicolon after SQL Statements?
Semicolon is the standard way to separate each SQL statement in database systems that allow
more than one SQL statement to be executed in the same call to the server.
The SELECT DISTINCT Statement
The DISTINCT keyword is used to return only distinct (different) values.
The SELECT statement returns information from table columns. But what if we only want to
select distinct elements?
With SQL, all we need to do is to add a DISTINCT keyword to the SELECT statement:
Syntax
SELECT DISTINCT column_name(s)
FROM table_name
Using the DISTINCT keyword
To select ALL values from the column named "Company" we use a SELECT statement like this:
SELECT Company FROM Orders
"Orders" table
Company

OrderNumber

NIRD

3412

MANAGE

2312

NAARM

4678
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MANAGE

6798

Result

Company
NIRD
MANAGE
NAARM
MANAGE

To select only DIFFERENT values from the column named "Company" we use a SELECT
DISTINCT statement like this:
SELECT DISTINCT Company FROM Orders
Result:
Company
NIRD
MANAGE
NAARM

The WHERE clause is used to specify a selection criterion.
The WHERE Clause
To conditionally select data from a table, a WHERE clause can be added to the SELECT
statement.
Syntax
SELECT column FROM table
WHERE column operator value
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With the WHERE clause, the following operators can be used:
Operator

Description

=

Equal

<>

Not equal

>

Greater than

<

Less than

>=

Greater than or equal

<=

Less than or equal

BETWEEN

Between an inclusive range

LIKE

Search for a pattern

Using the WHERE Clause
To select only the persons living in the city "HYDERABAD", we add a WHERE clause to the
SELECT statement:
SELECT * FROM Persons
WHERE City='HYDERABAD'
"Persons" table
LastName

FirstName

Address

City

Year

SHYAM

SUNDAR

ROAD 10

HYDERABAD

1951

MURTHY

KRISHNA

ROAD 23

HYDERABAD

1978

MURTHY

Stale

Kaivn 18

HYDERABAD

1980

RADHA

RANI

Storgt 20

JAIPUR

1960

Result
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LastName

FirstName

Address

City

Year

SHYAM

SUNDAR

ROAD 10

HYDERABAD

1951

MURTHY

KRISHNA

ROAD 23

HYDERABAD

1978

MURTHY

Stale

Kaivn 18

HYDERABAD

1980

Using Quotes
Note that we have used single quotes around the conditional values in the examples.
SQL uses single quotes around text values (most database systems will also accept double
quotes). Numeric values should not be enclosed in quotes.
For text values:
This is correct:
SELECT * FROM Persons WHERE FirstName='KRISHNA'
This is wrong:
SELECT * FROM Persons WHERE FirstName=KRISHNA
For numeric values:
This is correct:
SELECT * FROM Persons WHERE Year>1965
This is wrong:
SELECT * FROM Persons WHERE Year>'1965'
The LIKE Condition
The LIKE condition is used to specify a search for a pattern in a column.
Syntax
SELECT column FROM table
WHERE column LIKE pattern
A "%" sign can be used to define wildcards (missing letters in the pattern) both before and after
the pattern.
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Using LIKE
The following SQL statement will return persons with first names that start with an 'O':
SELECT * FROM Persons
WHERE FirstName LIKE 'O%'
The following SQL statement will return persons with first names that end with an 'a':
SELECT * FROM Persons
WHERE FirstName LIKE '%a'
The following SQL statement will return persons with first names that contain the pattern 'la':
SELECT * FROM Persons
WHERE FirstName LIKE '%la%'
The INSERT INTO Statement
The INSERT INTO statement is used to insert new rows into a table.
Syntax
INSERT INTO table_name
VALUES (value1, value2,....)
You can also specify the columns for which you want to insert data:
INSERT INTO table_name (column1, column2,...)
VALUES (value1, value2,....)

Insert a New Row
This "Persons" table:
LastName

FirstName

Address

City

RADHA

RANI

Storgt 20

JAIPUR

And this SQL statement:
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INSERT INTO Persons
VALUES ('KUMAR', 'RAJ', 'Hagabakka 24', 'HYDERABAD')
Will give this result:
LastName

FirstName

Address

City

RADHA

RANI

Storgt 20

JAIPUR

KUMAR

RAJ

Hagabakka 24

HYDERABAD

Insert Data in Specified Columns
This "Persons" table:
LastName

FirstName

Address

City

RADHA

RANI

Storgt 20

JAIPUR

KUMAR

RAJ

Hagabakka 24

HYDERABAD

And This SQL statement:
INSERT INTO Persons (LastName, Address)
VALUES ('Rasmussen', 'Storgt 67')
Will give this result:
LastName

FirstName

Address

City

RADHA

RANI

Storgt 20

JAIPUR

KUMAR

RAJ

Hagabakka 24

HYDERABAD

Rasmussen

Storgt 67

The Update Statement
The UPDATE statement is used to modify the data in a table.
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Syntax
UPDATE table_name
SET column_name = new_value
WHERE column_name = some_value

Person:
LastName

FirstName

Address

City

RAO

Fred

Kirkegt 56

JAIPUR

Rasmussen

Storgt 67

Update one Column in a Row
We want to add a first name to the person with a last name of "Rasmussen":
UPDATE Person SET FirstName = 'Nina'
WHERE LastName = 'Rasmussen'
Result:
LastName

FirstName

Address

City

RAO

Fred

Kirkegt 56

JAIPUR

Rasmussen

Nina

Storgt 67

Update several Columns in a Row
We want to change the address and add the name of the city:
UPDATE Person
SET Address = 'Stien 12', City = 'JAIPUR'
WHERE LastName = 'Rasmussen'
Result:
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LastName

FirstName

Address

City

RAO

Fred

Kirkegt 56

JAIPUR

Rasmussen

Nina

Stien 12

JAIPUR

The DELETE Statement
The DELETE statement is used to delete rows in a table.
Syntax
DELETE FROM table_name
WHERE column_name = some_value
Person:
LastName

FirstName

Address

City

RAO

Fred

Kirkegt 56

JAIPUR

Rasmussen

Nina

Stien 12

JAIPUR

Delete a Row
"Nina Rasmussen" is going to be deleted:
DELETE FROM Person WHERE LastName = 'Rasmussen'
Result
LastName

FirstName

Address

City

RAO

Fred

Kirkegt 56

JAIPUR

Delete All Rows
It is possible to delete all rows in a table without deleting the table. This means that the table
structure, attributes, and indexes will be intact:
DELETE FROM table_name
or
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DELETE * FROM table_name

The ORDER BY keyword is used to sort the result.
Sort the Rows
The ORDER BY clause is used to sort the rows.
Orders:
Company

OrderNumber

NIRD

3412

ABC Shop

5678

MANAGE

2312

Example
To display the companies in alphabetical order:
SELECT Company, OrderNumber FROM Orders
ORDER BY Company
Result:
Company

OrderNumber

ABC Shop

5678

NIRD

3412

MANAGE

6798

MANAGE

2312

Example
To display the companies in alphabetical order AND the ordernumbers in numerical order:
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SELECT Company, OrderNumber FROM Orders
ORDER BY Company, OrderNumber
Result:
Company

OrderNumber

ABC Shop

5678

NIRD

3412

MANAGE

2312

MANAGE

6798

Example
To display the companies in reverse alphabetical order:
SELECT Company, OrderNumber FROM Orders
ORDER BY Company DESC
Result:
Company

OrderNumber

MANAGE

6798

MANAGE

2312

Example
To display the companies in reverse alphabetical order AND the ordernumbers in numerical
order:
SELECT Company, OrderNumber FROM Orders
ORDER BY Company DESC, OrderNumber ASC
Result:
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Company

OrderNumber

MANAGE

2312

MANAGE

6798

NIRD

3412

ABC Shop

5678

AND & OR
AND and OR join two or more conditions in a WHERE clause.
The AND operator displays a row if ALL conditions listed are true. The OR operator displays a
row if ANY of the conditions listed are true.
Original Table (used in the examples)
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

MURTHY

KRISHNA

ROAD 23

HYDERABAD

MURTHY

SATYA

Kaivn 18

HYDERABAD

Example
Use AND to display each person with the first name equal to "KRISHNA", and the last name
equal to "MURTHY":
SELECT * FROM Persons
WHERE FirstName='KRISHNA'
AND LastName='MURTHY'
Result:
LastName

FirstName

Address

City

MURTHY

KRISHNA

ROAD 23

HYDERABAD
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Example
Use OR to display each person with the first name equal to "KRISHNA", or the last name equal
to "MURTHY":
SELECT * FROM Persons
WHERE firstname='KRISHNA'
OR lastname='MURTHY'
Result:
LastName

FirstName

Address

City

MURTHY

KRISHNA

ROAD 23

HYDERABAD

MURTHY

SATYA

Kaivn 18

HYDERABAD

Example
You can also combine AND and OR (use parentheses to form complex expressions):
SELECT * FROM Persons WHERE
(FirstName='KRISHNA' OR FirstName='SATYA')
AND LastName='MURTHY'
Result:
LastName

FirstName

Address

City

MURTHY

KRISHNA

ROAD 23

HYDERABAD

MURTHY

SATYA

Kaivn 18

HYDERABAD

IN
The IN operator may be used if you know the exact value you want to return for at least one of
the columns.
SELECT column_name FROM table_name
WHERE column_name IN (value1,value2,..)
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Original Table (used in the examples)
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

Nordmann

Anna

Neset 18

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR

MURTHY

KRISHNA

ROAD 23

HYDERABAD

Example 1
To display the persons with LastName equal to "SHYAM" or "RADHA", use the following
SQL:
SELECT * FROM Persons
WHERE LastName IN ('SHYAM','RADHA')
Result:
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR

BETWEEN ... AND
The BETWEEN ... AND operator selects a range of data between two values. These values can
be numbers, text, or dates.
SELECT column_name FROM table_name
WHERE column_name
BETWEEN value1 AND value2
Original Table (used in the examples)
LastName

FirstName

Address

City
Page 123 of 156

SHYAM

SUNDAR

ROAD 10

HYDERABAD

Nordmann

Anna

Neset 18

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR

MURTHY

KRISHNA

ROAD 23

HYDERABAD

Example 1
To display the persons alphabetically between (and including) "SHYAM" and exclusive
"RADHA", use the following SQL:
SELECT * FROM Persons WHERE LastName
BETWEEN 'SHYAM' AND 'RADHA'

Result:
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

Nordmann

Anna

Neset 18

HYDERABAD

Example 2
To display the persons outside the range used in the previous example, use the NOT operator:
SELECT * FROM Persons WHERE LastName
NOT BETWEEN 'SHYAM' AND 'RADHA'
Result:
LastName

FirstName

Address

City

RADHA

RANI

Storgt 20

JAIPUR

MURTHY

KRISHNA

ROAD 23

HYDERABAD

With SQL, aliases can be used for column names and table names.
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Column Name Alias
The syntax is:
SELECT column AS column_alias FROM table
Table Name Alias
The syntax is:
SELECT column FROM table AS table_alias
Example: Using a Column Alias
This table (Persons):
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

MURTHY

KRISHNA

ROAD 23

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR

And this SQL:
SELECT LastName AS Family, FirstName AS Name
FROM Persons
Returns this result:
Family

Name

SHYAM

SUNDAR

MURTHY

KRISHNA

RADHA

RANI

Example: Using a Table Alias
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This table (Persons):
LastName

FirstName

Address

City

SHYAM

SUNDAR

ROAD 10

HYDERABAD

MURTHY

KRISHNA

ROAD 23

HYDERABAD

RADHA

RANI

Storgt 20

JAIPUR

And this SQL:
SELECT LastName, FirstName
FROM Persons AS Employees
Returns this result:
Table Employees:
LastName

FirstName

SHYAM

SUNDAR

MURTHY

KRISHNA

RADHA

RANI

Joins and Keys
Sometimes we have to select data from two or more tables to make our result complete. We have
to perform a join.
Tables in a database can be related to each other with keys. A primary key is a column with a
unique value for each row. The purpose is to bind data together, across tables, without repeating
all of the data in every table.
In the "Employees" table below, the "Employee_ID" column is the primary key, meaning that no
two rows can have the same Employee_ID. The Employee_ID distinguishes two persons even if
they have the same name.
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When you look at the example tables below, notice that:




The "Employee_ID" column is the primary key of the "Employees" table
The "Prod_ID" column is the primary key of the "Orders" table
The "Employee_ID" column in the "Orders" table is used to refer to the persons in the
"Employees" table without using their names

Employees:
Employee_ID

Name

01

SHYAM, SUNDAR

02

MURTHY, KRISHNA

03

MURTHY, SATYA

04

RADHA, RANI

Orders:
Prod_ID

Product

Employee_ID

234

Printer

01

657

Table

03

865

Chair

03

Referring to Two Tables
We can select data from two tables by referring to two tables, like this:
Example
Who has ordered a product, and what did they order?
SELECT Employees.Name, Orders.Product
FROM Employees, Orders
WHERE Employees.Employee_ID=Orders.Employee_ID
Result
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Name

Product

SHYAM, SUNDAR

Printer

MURTHY, SATYA

Table

MURTHY, SATYA

Chair

Example
Who ordered a printer?
SELECT Employees.Name
FROM Employees, Orders
WHERE Employees.Employee_ID=Orders.Employee_ID
AND Orders.Product='Printer'
Result
Name
SHYAM, SUNDAR

Using Joins
OR we can select data from two tables with the JOIN keyword, like this:
Example INNER JOIN
Syntax
SELECT field1, field2, field3
FROM first_table
INNER JOIN second_table
ON first_table.keyfield = second_table.foreign_keyfield
Who has ordered a product, and what did they order?
SELECT Employees.Name, Orders.Product
FROM Employees
INNER JOIN Orders
ON Employees.Employee_ID=Orders.Employee_ID
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The INNER JOIN returns all rows from both tables where there is a match. If there are rows in
Employees that do not have matches in Orders, those rows will not be listed.
Result
Name

Product

SHYAM, SUNDAR

Printer

MURTHY, SATYA

Table

MURTHY, SATYA

Chair

Example LEFT JOIN
Syntax
SELECT field1, field2, field3
FROM first_table
LEFT JOIN second_table
ON first_table.keyfield = second_table.foreign_keyfield
List all employees, and their orders - if any.
SELECT Employees.Name, Orders.Product
FROM Employees
LEFT JOIN Orders
ON Employees.Employee_ID=Orders.Employee_ID
The LEFT JOIN returns all the rows from the first table (Employees), even if there are no
matches in the second table (Orders). If there are rows in Employees that do not have matches in
Orders, those rows also will be listed.
Result
Name

Product

SHYAM, SUNDAR

Printer
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MURTHY, KRISHNA
MURTHY, SATYA

Table

MURTHY, SATYA

Chair

RADHA, RANI

Example RIGHT JOIN
Syntax
SELECT field1, field2, field3
FROM first_table
RIGHT JOIN second_table
ON first_table.keyfield = second_table.foreign_keyfield
List all orders, and who has ordered - if any.
SELECT Employees.Name, Orders.Product
FROM Employees
RIGHT JOIN Orders
ON Employees.Employee_ID=Orders.Employee_ID
The RIGHT JOIN returns all the rows from the second table (Orders), even if there are no
matches in the first table (Employees). If there had been any rows in Orders that did not have
matches in Employees, those rows also would have been listed.
Result
Name

Product

SHYAM, SUNDAR

Printer

MURTHY, SATYA

Table

MURTHY, SATYA

Chair

Example
Who ordered a printer?
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SELECT Employees.Name
FROM Employees
INNER JOIN Orders
ON Employees.Employee_ID=Orders.Employee_ID
WHERE Orders.Product = 'Printer'
Result
Name
SHYAM, SUNDAR

UNION
The UNION command is used to select related information from two tables, much like the JOIN
command. However, when using the UNION command all selected columns need to be of the
same data type.
Note: With UNION, only distinct values are selected.
SQL Statement 1
UNION
SQL Statement 2

Employees_Table1:
Employee_ID

E_Name

01

SHYAM, SUNDAR

02

MURTHY, KRISHNA

03

MURTHY, SATYA

04

RADHA, RANI
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Employees_Table2:
Employee_ID

E_Name

01

Turner, Sally

02

Kent, Clark

03

MURTHY, SATYA

04

KIRAN, SATYA

Using the UNION Command
Example
List all different employee names in Norway and USA:
SELECT E_Name FROM Employees_Table1
UNION
SELECT E_Name FROM Employees_Table2
Result
Name
SHYAM, SUNDAR
MURTHY, KRISHNA
MURTHY, SATYA
RADHA, RANI
Turner, Sally
Kent, Clark
KIRAN, SATYA

Note: This command cannot be used to list all employees in Norway and USA. In the example
above we have two employees with equal names, and only one of them is listed. The UNION
command only selects distinct values.
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UNION ALL
The UNION ALL command is equal to the UNION command, except that UNION ALL selects
all values.
SQL Statement 1
UNION ALL
SQL Statement 2
Using the UNION ALL Command
Example
List all employees in Norway and USA:
SELECT E_Name FROM Employees_Table1
UNION ALL
SELECT E_Name FROM Employees_Table2
Result
Name
SHYAM, SUNDAR
MURTHY, KRISHNA
MURTHY, SATYA
RADHA, RANI
MURTHY, SATYA
KIRAN, SATYA

FUNCTIONS
SQL has a lot of built-in functions for counting and calculations.
Function Syntax
The syntax for built-in SQL functions is:
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SELECT function(column) FROM table

Types of Functions
There are several basic types and categories of functions in SQL. The basic types of functions
are:
1) Aggregate Functions
2) Scalar functions
1) Aggregate functions
Aggregate functions operate against a collection of values, but return a single value.
Note: If used among many other expressions in the item list of a SELECT statement, the
SELECT must have a GROUP BY clause!!
"Persons" table (used in most examples)
Name

Age

SHYAM, SUNDAR

34

MURTHY, KRISHNA

45

RADHA, RANI

19

Aggregate functions
Function

Description

AVG(column)

Returns the average value of a column

BINARY_CHECKSUM
CHECKSUM
CHECKSUM_AGG
COUNT(column)

Returns the number of rows (without a NULL value) of a
column

COUNT(*)

Returns the number of selected rows
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COUNT(DISTINCT column)

Returns the number of distinct results

FIRST(column)

Returns the value of the first record in a specified field (not
supported in SQLServer2K)

LAST(column)

Returns the value of the last record in a specified field (not
supported in SQLServer2K)

MAX(column)

Returns the highest value of a column

MIN(column)

Returns the lowest value of a column

STDEV(column)
STDEVP(column)
SUM(column)

Returns the total sum of a column

VAR(column)
VARP(column)
2) Scalar functions
Scalar functions operate against a single value, and return a single value based on the input
value.
Useful Scalar Functions in MS Access
Function

Description

UCASE(c)

Converts a field to upper case

LCASE(c)

Converts a field to lower case

MID(c,start[,end])

Extract characters from a text field

LEN(c)

Returns the length of a text field

INSTR(c)

Returns the numeric position of a named character within a
text field

LEFT(c,number_of_char)

Return the left part of a text field requested

RIGHT(c,number_of_char)

Return the right part of a text field requested

ROUND(c,decimals)

Rounds a numeric field to the number of decimals specified

MOD(x,y)

Returns the remainder of a division operation

NOW()

Returns the current system date

Page 135 of 156

FORMAT(c,format)

Changes the way a field is displayed

DATEDIFF(d,date1,date2)

Used to perform date calculations

Aggregate functions (like SUM) often need an added GROUP BY functionality.
GROUP BY...
GROUP BY... was added to SQL because aggregate functions (like SUM) return the aggregate
of all column values every time they are called, and without the GROUP BY function it was
impossible to find the sum for each individual group of column values.
The syntax for the GROUP BY function is:
SELECT column,SUM(column) FROM table GROUP BY column
GROUP BY Example
This "Sales" Table:
Company

Amount

MANAGE

5500

IBM

4500

MANAGE

7100

And This SQL:
SELECT Company, SUM(Amount) FROM Sales
Returns this result:
Company

SUM(Amount)

MANAGE

17100

IBM

17100

MANAGE

17100
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The above code is invalid because the column returned is not part of an aggregate. A GROUP
BY clause will solve this problem:
SELECT Company,SUM(Amount) FROM Sales
GROUP BY Company
Returns this result:
Company

SUM(Amount)

MANAGE

12600

IBM

4500

HAVING...
HAVING... was added to SQL because the WHERE keyword could not be used against
aggregate functions (like SUM), and without HAVING... it would be impossible to test for result
conditions.
The syntax for the HAVING function is:
SELECT column,SUM(column) FROM table
GROUP BY column
HAVING SUM(column) condition value
This "Sales" Table:
Company

Amount

MANAGE

5500

IBM

4500

MANAGE

7100

This SQL:
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SELECT Company,SUM(Amount) FROM Sales
GROUP BY Company
HAVING SUM(Amount)>10000
Returns this result
Company

SUM(Amount)

MANAGE

12600

The SELECT INTO Statement
The SELECT INTO statement is most often used to create backup copies of tables or for
archiving records.
Syntax
SELECT column_name(s) INTO newtable [IN externaldatabase]
FROM source

Make a Backup Copy
The following example makes a backup copy of the "Persons" table:
SELECT * INTO Persons_backup
FROM Persons
The IN clause can be used to copy tables into another database:
SELECT Persons.* INTO Persons IN 'Backup.mdb'
FROM Persons
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If you only want to copy a few fields, you can do so by listing them after the SELECT statement:
SELECT LastName,FirstName INTO Persons_backup
FROM Persons
You can also add a WHERE clause. The following example creates a "Persons_backup" table
with two columns (FirstName and LastName) by extracting the persons who lives in
"HYDERABAD" from the "Persons" table:
SELECT LastName,Firstname INTO Persons_backup
FROM Persons
WHERE City='HYDERABAD'
Selecting data from more than one table is also possible. The following example creates a new
table "Empl_Ord_backup" that contains data from the two tables Employees and Orders:
SELECT Employees.Name,Orders.Product
INTO Empl_Ord_backup
FROM Employees
INNER JOIN Orders
ON Employees.Employee_ID=Orders.Employee_ID

What is a View?
In SQL, a VIEW is a virtual table based on the result-set of a SELECT statement.
A view contains rows and columns, just like a real table. The fields in a view are fields from one
or more real tables in the database. You can add SQL functions, WHERE, and JOIN statements
to a view and present the data as if the data were coming from a single table.
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Note: The database design and structure will NOT be affected by the functions, where, or join
statements in a view.
Syntax
CREATE VIEW view_name AS
SELECT column_name(s)
FROM table_name
WHERE condition
Note: The database does not store the view data! The database engine recreates the data, using
the view's SELECT statement, every time a user queries a view.

Using Views
A view could be used from inside a query, a stored procedure, or from inside another view. By
adding functions, joins, etc., to a view, it allows you to present exactly the data you want to the
user.The view is created with the following SQL:
CREATE VIEW [Current Product List] AS
SELECT ProductID,ProductName
FROM Products
WHERE Discontinued=No
We can query the view above as follows:
SELECT * FROM [Current Product List]
Another view from the Northwind sample database selects every product in the Products table
that has a unit price that is higher than the average unit price:
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CREATE VIEW [Products Above Average Price] AS
SELECT ProductName,UnitPrice
FROM Products
WHERE UnitPrice>(SELECT AVG(UnitPrice) FROM Products)
We can query the view above as follows:
SELECT * FROM [Products Above Average Price]
Another example view from the Northwind database calculates the total sale for each category in
1997. Note that this view select its data from another view called "Product Sales for 1997"
CREATE VIEW [Category Sales For 1997] AS
SELECT DISTINCT CategoryName,Sum(ProductSales) AS CategorySales
FROM [Product Sales for 1997]
GROUP BY CategoryName
We can query the view above as follows:
SELECT * FROM [Category Sales For 1997]
We can also add a condition to the query. Now we want to see the total sale only for the category
"Beverages":
SELECT * FROM [Category Sales For 1997]
WHERE CategoryName='Beverages'
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Concepts of Microsoft Dot Net Technologies
The .NET Framework (pronounced dot net) is a software framework developed by Microsoft that
runs primarily on Microsoft Windows. It includes a large library and provides language
interoperability (each language can use code written in other languages) across several
programming languages. Programs written for the .NET Framework execute in a software
environment (as contrasted to hardware environment), known as the Common Language
Runtime (CLR), an application virtual machine that provides services such as security, memory
management, and exception handling. The class library and the CLR together constitute the
.NET Framework.
The .NET Framework's Base Class Library provides user interface, data access, database
connectivity, cryptography, web application development, numeric algorithms, and network
communications. Programmers produce software by combining their own source code with the
.NET Framework and other libraries. The .NET Framework is intended to be used by most new
applications created for the Windows platform. Microsoft also produces an integrated
development environment largely for .NET software called Visual Studio.

Design features
Interoperability
Because computer systems commonly require interaction between newer and older applications,
the .NET Framework provides means to access functionality implemented in newer and older
programs that execute outside the .NET environment. Access to COM components is provided in
the System.Runtime.InteropServices and System.EnterpriseServices namespaces of the
framework; access to other functionality is achieved using the P/Invoke feature.

Common Language Runtime engine
The Common Language Runtime (CLR) serves as the execution engine of the .NET Framework.
All .NET programs execute under the supervision of the CLR, guaranteeing certain properties
and behaviors in the areas of memory management, security, and exception handling.

Language independence
The .NET Framework introduces a Common Type System, or CTS. The CTS specification
defines all possible datatypes and programming constructs supported by the CLR and how they
may or may not interact with each other conforming to the Common Language Infrastructure
(CLI) specification. Because of this feature, the .NET Framework supports the exchange of types
and object instances between libraries and applications written using any conforming .NET
language.

Base Class Library
The Base Class Library (BCL), part of the Framework Class Library (FCL), is a library of
functionality available to all languages using the .NET Framework. The BCL provides classes
that encapsulate a number of common functions, including file reading and writing, graphic
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rendering, database interaction, XML document manipulation, and so on. It consists of classes,
interfaces of reusable types that integrates with CLR(Common Language Runtime).

Simplified deployment
The .NET Framework includes design features and tools which help manage the installation of
computer software to ensure it does not interfere with previously installed software, and it
conforms to security requirements.

Security
The design addresses some of the vulnerabilities, such as buffer overflows, which have been
exploited by malicious software. Additionally, .NET provides a common security model for all
applications.

Portability
While Microsoft has never implemented the full framework on any system except Microsoft
Windows, it has engineered the framework to be platform-agnostic, and cross-platform
implementations are available for other operating systems (see Silverlight and the Alternative
implementations section below). Microsoft submitted the specifications for the Common
Language Infrastructure (which includes the core class libraries, Common Type System, and the
Common Intermediate Language), the C# language, and the C++/CLI language to both ECMA
and the ISO, making them available as official standards. This makes it possible for third parties
to create compatible implementations of the framework and its languages on other platforms.

Architecture
Common Language Infrastructure
The purpose of the Common Language
Infrastructure (CLI) is to provide a language-neutral
platform for application development and execution,
including functions for Exception handling, Garbage
Collection, security, and interoperability. By
implementing the core aspects of the .NET
Framework within the scope of the CLI, this
functionality will not be tied to a single language but
will be available across the many languages
supported by the framework. Microsoft's
implementation of the CLI is called the Common
Language Runtime, or CLR.
The CIL code is housed in CLI assemblies. As
mandated by the specification, assemblies are stored
in the Portable Executable (PE) format, common on
the Windows platform for all DLL and EXE files.
The assembly consists of one or more files, one of
which must contain the manifest, which has the
metadata for the assembly. The complete name of an
assembly (not to be confused with the filename on
Page 143 of 156

disk) contains its simple text name, version number, culture, and public key token. Assemblies
are considered equivalent if they share the same complete name, excluding the revision of the
version number. A private key can also be used by the creator of the assembly for strong naming.
The public key token identifies which public key an assembly is signed with. Only the creator of
the keypair (typically the .NET developer signing the assembly) can sign assemblies that have
the same strong name as a previous version assembly, since he is in possession of the private
key. Strong naming is required to add assemblies to the Global Assembly Cache

Security
.NET has its own security mechanism with two general features: Code Access Security (CAS),
and validation and verification. Code Access Security is based on evidence that is associated
with a specific assembly. Typically the evidence is the source of the assembly (whether it is
installed on the local machine or has been downloaded from the intranet or Internet). Code
Access Security uses evidence to determine the permissions granted to the code. Other code can
demand that calling code is granted a specified permission. The demand causes the CLR to
perform a call stack walk: every assembly of each method in the call stack is checked for the
required permission; if any assembly is not granted the permission a security exception is
thrown.

Class library
The .NET Framework includes a set of standard class libraries. The class library is organized in a
hierarchy of namespaces. Most of the built-in APIs are part of either System.* or Microsoft.*
namespaces. These class libraries implement a large number of common functions, such as file
reading and writing, graphic rendering, database interaction, and XML document manipulation,
among others. The .NET class libraries are available to all CLI compliant languages. The .NET
Framework class library is divided into two parts: the Base Class Library and the Framework
Class Library
The Base Class Library (BCL) includes a small subset of the entire class library and is the core
set of classes that serve as the basic API of the Common Language Runtime. The classes in
mscorlib.dll and some of the classes in System.dll and System.core.dll are considered to be a part
of the BCL. The BCL classes are available in both .NET Framework as well as its alternative
implementations including .NET Compact Framework, Microsoft Silverlight and Mono.
The Framework Class Library (FCL) is a superset of the BCL classes and refers to the entire
class library that ships with .NET Framework. It includes an expanded set of libraries, including
Windows Forms, ADO.NET, ASP.NET, Language Integrated Query, Windows Presentation
Foundation, Windows Communication Foundation among others. The FCL is much larger in
scope than standard libraries for languages like C++, and comparable in scope to the standard
libraries of Java.

Memory Management
The .NET Framework CLR frees the developer from the burden of managing memory (allocating
and freeing up when done); it handles memory management itself by detecting when memory
can be safely freed. Instantiations of .NET types (objects) are allocated from the managed heap;
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a pool of memory managed by the CLR. As long as there exists a reference to an object, which
might be either a direct reference to an object or via a graph of objects, the object is considered
to be in use. When there is no reference to an object, and it cannot be reached or used, it becomes
garbage, eligible for collection. .NET Framework includes a garbage collector which runs
periodically, on a separate thread from the application's thread, that enumerates all the unusable
objects and reclaims the memory allocated to them.
The .NET Garbage Collector (GC) is a non-deterministic, compacting, mark-and-sweep garbage
collector. The GC runs only when a certain amount of memory has been used or there is enough
pressure for memory on the system. Since it is not guaranteed when the conditions to reclaim
memory are reached, the GC runs are non-deterministic. Each .NET application has a set of
roots, which are pointers to objects on the managed heap (managed objects). These include
references to static objects and objects defined as local variables or method parameters currently
in scope, as well as objects referred to by CPU registers. When the GC runs, it pauses the
application, and for each object referred to in the root, it recursively enumerates all the objects
reachable from the root objects and marks them as reachable. It uses CLI metadata and reflection
to discover the objects encapsulated by an object, and then recursively walk them. It then
enumerates all the objects on the heap (which were initially allocated contiguously) using
reflection. All objects not marked as reachable are garbage. This is the mark phase. Since the
memory held by garbage is not of any consequence, it is considered free space. However, this
leaves chunks of free space between objects which were initially contiguous. The objects are
then compacted together to make used memory contiguous again. Any reference to an object
invalidated by moving the object is updated by the GC to reflect the new location. The
application is resumed after the garbage collection is over.
The GC used by .NET Framework is also generational. Objects are assigned a generation; newly
created objects belong to Generation 0. The objects that survive a garbage collection are tagged
as Generation 1, and the Generation 1 objects that survive another collection are Generation 2
objects. The .NET Framework uses up to Generation 2 objects. Higher generation objects are
garbage collected less frequently than lower generation objects. This helps increase the
efficiency of garbage collection, as older objects tend to have a longer lifetime than newer
objects. Thus, by eliminating older objects from the scope of a collection run, fewer objects need
to be checked and compacted.

Building Your First Web Application Project
To create, build and run your first web app using C#
and the ASP.NET Web Application Project support
in VS 2005.
Creating a New Project
Select File->New Project within the Visual Studio
2005 IDE. This will bring up the New Project dialog.
Click on the “Visual C#” node in the tree-view on
the left hand side of the dialog box and choose the
"ASP.NET Web Application" icon:
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Choose where you want the project to be created on disk (note that
there is no longer a requirement for web projects to be created
underneath the inetpub\wwwroot directory -- so you can store the
project anywhere on your filesystem). Then name it and hit ok.
Visual Studio will then create and open a new web project within the
solution explorer. By default it will have a single page (Default.aspx),
an AssemblyInfo.cs file, as well as a web.config file. All project filemeta-data is stored within a MSBuild based project file.

Opening and Editing the Page
Double click on the Default.aspx page in the
solution explorer to open and edit the page.
You can do this using either the HTML
source editor or the design-view. Add a
"Hello world" header to the page, along with
a calendar server control and a label control.

Build and Run the Project
Hit F5 to build and run the project in debug
mode. By default, ASP.NET Web
Application projects are configured to use the
built-in VS web-server (aka Cassini) when
run. The default project templates will run on a
random port as a root site (for example:
http://localhost:12345/):
You can end the debug session by closing the browser
window, or by choosing the Debug->Stop Debugging
(Shift-F5) menu item.
When you compile/build ASP.NET Web Application
projects, all code-behind code, embedded resources,
and standalone class files are compiled into a single
assembly that is built in the \bin sub-directory
underneath the project root (note: you can optionally
change the location if you want to - for example, to
build it into a parent application directory).
If you choose the "Show All Files" button in the
solution explorer, you can see what the result of our
compilation output looks like:
This works exactly the same as with Visual Studio
2003 ASP.NET Web Application Projects
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Customizing Project Properties
ASP.NET Web Application Projects share the same configuration
settings and behaviors as standard VS 2005 class library projects. You
access these configuration settings by right-clicking on the project node
within the Solution Explorer in VS 2005 and selecting the "Properties"
context-menu item. This will then bring up the project properties
configuration editor. You can use this to change the name of the
generated assembly, the build compilation settings of the project, its
references, its resource string values, code-signing settings, etc:
ASP.NET Web Application Projects also
add a new tab called "Web" to the project
properties list. Developers use this tab to
configure how a web project is run and
debugged. By default, ASP.NET Web
Application Projects are configured to
launch and run using the built-in VS Web
Server on a random HTTP port on the
machine.
This port number can be changed if this
port is already in use, or if you want to
specifically test and run using a different
number:
Alternatively, Visual Studio can
connect and debug IIS when running
the web application. To use IIS
instead, select the "Use IIS Web
Server" option and enter the url of
the application to launch, connectto, and use when F5 or Control-F5 is
selected:
Then configure the url to this
application in the above property
page for the web project. When you
hit F5 in the project, Visual Studio
will then launch a browser to that
web application and automatically
attach a debugger to the web-server
process to enable you to debug it.
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Web Hosting & Maintenance
How does the Internet work? How can I have my own Web Site?
What is a Web Host? What is an Internet Service Provider?

What is the World Wide Web?




The Web is a network of computers all over the world.
All the computers in the Web can communicate with each other.
All the computers use a communication protocol called HTTP.

How does the WWW work?






Web information is stored in documents called web pages.
Web pages are files stored on computers called web servers.
Computers reading the web pages are called web clients.
Web clients view the pages with a program called a web browser.
Popular browsers are Internet Explorer and Firefox.

How does a Browser Fetch a Web Page?




A browser fetches a page from a web server by a request.
A request is a standard HTTP request containing a page address.
An address may look like this: http://www.example.com/default.htm.

How does a Browser Display a Web Page?





All web pages contain instructions for display.
The browser displays the page by reading these instructions.
The most common display instructions are called HTML tags.
HTML tags look like this <p>This is a paragraph.</p>.

What is a Web Server?






The collection of all your web pages is called your web site.
To let others view your web pages, you must publish your web site.
To publish your work, you must copy your site to a web server.
Your own PC can act as a web server if it is connected to a network.
Most common is to use an Internet Service Provider (ISP).

What is an Internet Service Provider?



ISP stands for Internet Service Provider.
An ISP provides Internet Services.
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A common Internet service is web hosting.
Web hosting means storing your web site on a public server.
Web hosting normally includes email services.
Web hosting often includes domain name registration.

Web Hosting providers
If you want your website to be visible to the world, you have to store it on a web server.
Most small businesses and companies store their web site on a server provided by an internet
service provider (ISP)

Hosting your own Web site
Hosting your web site on your own server is always an option. Here are some points to consider:

Hardware Expenses
To run a "real" web site, you will have to buy some powerful server hardware. Don't expect that
a low cost PC will do the job. You will also need a permanent (24 hours a day ) high-speed
connection.

Software Expenses
Remember that server-licenses often are higher than client-licenses. Also note that serverlicenses might have limits on number of users.

Labor Expenses
Don't expect low labor expenses. You have to install your own hardware and software. You also
have to deal with bugs and viruses, and keep your server constantly running in an environment
where "everything could happen".

Using an Internet Service Provider
Renting a server from an Internet Service Provider (ISP) is a common option.
Most small companies store their web site on a server provided by an ISP.

Advantages:
Connection Speed: Most ISPs have very fast connections to the Internet.
Powerful Hardware: ISPs often have powerful web servers that can be shared by several
companies. You can also expect them to have an effective load balancing, and necessary backup
servers.
Security and Stability: ISPs are specialists on web hosting. Expect their servers to have more
than 99% up time, the latest software patches, and the best virus protection.
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Things to Consider with an ISP
24-hour support
Make sure your ISP offers 24-hours support. Don't put yourself in a situation where you cannot
fix critical problems without having to wait until the next working day. Toll-free phone could be
vital if you don't want to pay for long distance calls.

Daily Backup
Make sure your ISP runs a daily backup routine, otherwise you may lose some valuable data.

Traffic Volume
Study the ISP's traffic volume restrictions. Make sure that you don't have to pay a fortune for
unexpected high traffic if your web site becomes popular.

Bandwidth or Content Restrictions
Study the ISP's bandwidth and content restrictions. If you plan to publish pictures or broadcast
video or sound, make sure that you can.

E-mail Capabilities
Make sure your ISP supports the e-mail capabilities you need.

Front Page Extensions
If you use FrontPage to develop your web site, make sure your ISP supports FrontPage server
extensions.

Database Access
If you plan to use data from databases on your web site, make sure your ISP supports the
database access you need.

Web Hosting Domain Names
A domain name is a unique name for your web site.
Choosing a hosting solution should include domain name registration.
Your domain name should be easy to remember and easy to type.

What is a Domain Name?
A domain name is a unique name for a web site, like www.nird.org.in
Domain names must be registered. When domain names are registered, they are added to a large
domain name register. In addition, information about the web site, including the IP address, is
stored on a DNS server.
DNS stands for Domain Name System. A DNS server is responsible for informing all other
computers on the Internet about the domain name and the web site address.
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Registering a Domain
Domains can be registered from domain name registration companies.
These companies provide interfaces to search for available domain names, and they offer a
variety of domain name extensions that can be registered at the same time.

Choosing a Domain Name
Choosing a domain name is a major step for any individual or organization.
New domain name extensions and creative thinking still offer thousands of excellent domain
names!
When choosing a name, it is important to consider the purpose of a domain name, which is to
provide an easy way to reach your web site.
The best domains have the following characteristics:
Short - People don't like to type! A short domain name is easier to type, read, and remember.
Meaningful - A short domain is nothing without meaning, 34i4nh.com is not easy to enter or to
remember. Select a domain that relates to your site in a way that people will understand.
Clear - Clarity is important when selecting a domain name. Avoid a name that is difficult to
spell or pronounce.
Exposure - Names that are short and easy to remember are an asset. In addition to visitors, also
consider search engines. Search engines index your site and rank it for relevance against terms
people search for. In order to maximize your sites exposure, consider including a relevant search
term in your domain. Of course, only consider this if it still maintains a short, clear and
meaningful domain name.

Sub Domains
Most people are unaware that they use sub domains daily. The famous "www" of the World
Wide Web is an example of a sub domain. Sub domains can be created on a DNS server, and
they don't need to be registered with a domain name registrar, of course, the original domain
name needs to be registered before a sub domain could be created.
Examples of sub domains used on the internet are http://store.apple.com and
http://support.microsoft.com.
Sub domains can be requested from your web hosting provider.

False Domain Names - Directory Listings
Some providers will offer you a name under their own name, like:
www.theircompany.com/yourcompany/
This is not a real domain name, it is a directory - and you should try to avoid it.
Directory domains are not desirable, especially for companies.
Typically, directory domains are used for personal web sites and free web sites provided by an
ISP, you may have seen www.theircompany.com/~username as an address.
Competition in domain name registration has resulted in a dramatic decrease in pricing, so
domain sharing is not common, since it is possible to register a domain name for only $15 per
year.
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Expired Domains
Another source for domain registrations is expired domains.
When you register a domain, think of it as a rental, assuming there are no legal or trademark
issues with the domain name, you are free to use it as long as you continue to pay the yearly fee
(you can now register in advance as many as 10 years). Some people register domains as
speculators, hoping that they can later sell them, while others may have planned to use a domain
and never had the time. The result is that domains that were previously registered, become
available again.
Use Your Domain Name
After you have chosen and registered your own domain name, make sure you use it on all your
web pages, and on all your correspondence, like e-mail and traditional mail.
It is important to let other people be aware of your domain name, and to inform your partners
and customers about your web site.

Web Hosting Capacities
Make sure you get the disk space and the traffic volume you need.

How Much Disk Space?
A small or medium web site will need between 10 and 100MB of disk space.
If you look at the size of HTML pages, you will see that the average size is very small. But if
you look at the size of the images used inside these pages, you will often find the images larger
than the page.
Expect each HTML page to take up between 5 and 50KB of disk space on your web server,
depending on the use of images or other space-consuming elements.
If you use a lot of images or graphic elements (or sound files or movies), you might need much
more disk space.
Make sure you know your needs, before choosing a web host.

Monthly Traffic
A small or medium web site will consume between 1GB and 5GB of data transfer per month.
Calculate the following: average page size * expected page views per month
Example: If your average page size is 30KB and you expect 50,000 page views per month, you
will need 0.03MB * 50,000 = 1.5GB.
Larger, commercial sites often consume more than 100GB of monthly traffic.
Before you sign up with a host provider, make sure to check this:
 What are the restrictions on monthly transfer?
 Will the web site be closed if it exceeds the volume?
 Will you be billed a fortune if the web site exceeds the volume?
 Is upgrading a simple task?

Connection Speed
In the early days of the Internet a T1 connection was considered a fast connection. Today
connection speeds are much faster.
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Web Hosting Types
Hosting can be FREE, SHARED or DEDICATED.

Free Hosting
Some ISPs offer free web hosting.
Free web hosting is best suited for small sites with low traffic, like personal sites. It is not
recommended for high traffic or for real business. Technical support is often limited, and
technical options are few.
Very often you cannot use your own domain name at a free site. You have to use a name
provided by your host like http://www.freesite.com/users/~yoursite.htm. This is hard to type,
hard to remember, and not very professional.
Good:
Low cost. It's free.
Good for family, hobby or personal sites.
Free email is often an option.

Bad:
No domain names.
Few, limited, or no software options.
Limited security options.
Limited or no database support.
Limited technical support.

Shared (Virtual) Hosting
Shared hosting is very cost effective.
With shared hosting, your web site gets its own domain name, and is hosted on a powerful server
along with maybe 100 other web sites.
Shared solutions often offer multiple software solutions like e-mail, database, and different
editing options. Technical support tends to be good.
Good:
Low cost. Cost is shared with others.
Good for small business and average traffic.
Multiple software options.
Own domain name.
Good support

Bad:
Reduced security due to many sites on one
server.
Restrictions on traffic volume.
Restricted database support.
Restricted software support.

Dedicated Hosting
With dedicated hosting, your web site is hosted on a dedicated server.
Dedicated hosting is the most expensive option. This option is best suited for large web sites
with high traffic, and web sites that use special software.
Page 153 of 156

You should expect dedicated hosting to be very powerful and secure, with almost unlimited
software solutions.
Good:
Bad:
Good for large business.
Expensive.
Good for high traffic.
Requires higher skills.
Multiple domain names.
Powerful email solutions.
Powerful database support.
Strong (unlimited) software support.

Collocated Hosting
Collocation means "co-location". Collocated hosting lets you place your own web server on the
premises (locations) of a service provider.
This is pretty much the same as running your own server in your own office, only that it is
located at a place better designed for it.
Most likely an ISP will have dedicated resources like high-security against fire and vandalism,
regulated backup power, dedicated Internet connections and more.
Good:
High bandwidth.
High up-time.
High security.
Unlimited software options.

Bad:
Expensive.
Requires higher skills.
Harder to configure and debug.

Checklist
Before choose your web host, make sure that:
 The hosting type suits your needs
 The hosting type is cost effective
 Upgrading to a better server is possible
 If needed, upgrading to a dedicated server is possible
Before you sign up with an ISP, surf some other web sites on their servers, and try to get a good
feeling about their network speed. Also compare the other sites against yours, to see if it looks
like you have the same needs. Contacting some of the other customers is also a valuable option.
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Web Hosting Technologies
This section describes some of the most common hosting technologies.

Windows Hosting
Windows hosting means hosting of web services that runs on the Windows operating system.
You should choose Windows hosting if you plan to use ASP (Active Server Pages) as server
scripting, or if you plan to use a database like Microsoft Access or Microsoft SQL Server.
Windows hosting is also the best choice if you plan to develop your web site using Microsoft
Expression Web.

UNIX Hosting
UNIX hosting means hosting of web services that runs on the Unix operating system.
UNIX was the first (original) web server operating system, and it is known for being reliable and
stable. Often less expensive than Windows.

Linux Hosting
Linux hosting means hosting of web services that runs on the Linux operating system.
CGI
CGI scripts are executable that will execute on the server to produce dynamic and interactive
web pages.
Most ISPs offer some kind of CGI capabilities. ISPs often offer preinstalled, ready to run, guestbooks, page-counters, and chat-forums solutions in CGI.
CGI is most common on Unix or Linux servers.

ASP - Active Server Pages
ASP is a server-side scripting technology developed by Microsoft.
With ASP you can create dynamic web pages by putting script code inside your HTML pages.
The code is executed by the web server before the page is returned to the browser. Both
VBScript and JavaScript can be used.
ASP is a standard component in Windows 95,98, 2000, and XP. It can be activated on all
computers running Windows.

PHP
PHP is the widely-used, free, and efficient alternative to competitors such as Microsoft's ASP.
PHP is perfectly suited for Web development, and can be embedded directly into the HTML
code.
The PHP syntax is very similar to Perl and C.
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PHP is often used together with Apache (web server) on various operating systems. It also
supports ISAPI and can be used with Microsoft's IIS on Windows.
PHP supports many databases, such as MySQL, Informix, Oracle, Sybase, Solid, PostgreSQL,
Generic ODBC, etc.

JSP
JSP is a server-side technology much like ASP, developed by Sun.
With JSP you can create dynamic web pages by putting Java code inside your HTML pages. The
code is executed by the web server before the page is returned to the browser.
Since JSP uses Java, the technology is not restricted to any server-specific platform.

Cold Fusion
Cold Fusion is another server-side scripting language used to develop dynamic web pages.
Cold Fusion is developed by Adobe.

Chili!Soft ASP
Microsoft's ASP technology runs only on Windows platforms.
However, Chili!Soft ASP is a software product that allows ASP to run on UNIX and some other
platforms.

Microsoft Expression Web
Expression Web is a website design tool developed by Microsoft.
Expression Web allows users to develop a web site without any deep knowledge of web
development.
If you plan to use Expression Web, you should look for a Windows hosting solution.

Adobe Dreamweaver
Dreamweaver is a website design tool owned by Adobe Systems.
Dreamweaver allow users to develop a web site without any deep knowledge of web
development.
Dreamweaver has support for web technologies such as CSS, JavaScript, ASP.NET, ColdFusion,
JavaServer Pages, and PHP.
Dreamweaver is available for both Mac and Windows operating systems.

Secure Server
A secure server can transmit data encrypted.
If you plan to do online creditcard transactions, or other types of web communication that needs
to be protected against unauthorized access, your ISP must provide a secure server.
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