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Abstract 

Today’s rich Web applications use a mix of Java Script and asynchronous communication with the application server. This 
mechanism is also known as Ajax: Asynchronous JavaScript and XML. The intent of Ajax is to exchange small pieces of data 
between the browser and the application server, and in doing so, use partial page refresh instead of reloading the entire Web page. 
AJAX (Asynchronous JavaScript and XML) is a powerful Web development model for browser-based Web applications. 
Technologies that form the AJAX model, such as XML, JavaScript, HTTP, and XHTML, are individually widely used and well 
known. Web 2.0 enabled by the Ajax architecture has given rise to a new level of user interactivity through web browsers. Many 
new and extremely popular Web applications have been introduced such as Google Maps, Google Docs, Flickr, and so on.  
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1. Introduction 
 

AJAX is client-sided web development technique that is used to produce interactive Web applications. AJAX is a 
way of developing an application that combines the functions below, using JavaScript to tie it all together.  

1. XHTML and CSS standards based presentation 
2. Interaction with the page through the document object model 
3. Data interchange with XML and XSLT 
4. Asynchronous data retrieval with XML HTTP Request. 
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The primary function of AJAX is to help developers make Web-based applications that are similar to desktop-based 
applications. 

AJAX is a combination of technologies, not a singular technology. HTML and CSS mark up and style the 
information and then a cross-platform and object-interaction language is accessed, typically by using JavaScript. 
JavaScript in turn dynamically displays the information, which allows the user to interact with it. This process 
exchanges data asynchronously between the browser and the server.  

Asynchronous communication is the biggest advantage to AJAX, however. AJAX covers broad range of Web 
technologies that are used to start a web application while it is communicating with a server in the background. This 
benefits the user because it doesn't interfere or interrupt the Web page he or she is using. JavaScript is not the sole 
client-side scripting language that uses AJAX programming; VBScript and other languages have this type of 
functionality, but JavaScript is the most popular. 

Despite what its name implies, AJAX neither has to run in an asynchronous manner (in the background), nor does it 
need to use XML. In fact, JavaScript object notation is more often used. 

Asynchronous JavaScript and XML (AJAX) enables you to create more interactive and more responsive Web 
applications than those that rely exclusively on complete page postbacks. With AJAX-style programming, the 
browser can exchange only the data it needs with the server, without having to update the complete page. 

AJAX relies on the following combination of technologies: 

1. Asynchronous communication between the browser and server by using the XMLHTTP object that is built 
into browsers. 

2. A format for exchanging data between the browser and server. This format usually is XML, but it can also 
be JSON (as in ASP.NET AJAX) or another format. 

3. Data presentation in the browser by using XHTML, HTML, and CSS.  

Client scripting that uses the browser document object model (DOM) and JavaScript to create a responsive user 
interface (UI). 

 

2. Ajax 

As the Internet has become more mature, rich applications featuring responsive user interfaces and interactive 
capabilities have become increasingly popular. The capabilities represent a way to make programs easier to use and 
more functional, thus enhancing the user experience. 

Developers have used a variety of applications from companies such as Macromedia, Microsoft, and Sun 
Microsystems to add these capabilities in the past, as discussed in the “Developing Large-Scale Rich Web 
Applications” sidebar. However, Web applications have generally exhibited problems such as slow performance and 
limited interactivity, particularly when compared to typical desktop applications, noted Nate Root, research director 
for Forrester Research, a market analysis firm. 

Now, developers are going back to the future by building Web applications using Ajax (Asynchronous JavaScript 
and XML), a set of technologies mostly developed in the 1990s. 

 

A key advantage of Ajax applications is that they look and act more like desktop applications, according to Root. 
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Proponents argue that Ajax applications perform better than traditional Web programs. As an example, Ajax 
applications can add or retrieve new data for a page it is working with and the page will update immediately without 
reloading. When companies began working with the technology several years ago, before the approach even had the 
name Ajax, they used it for smaller, less important applications.  However, as the component technologies have 
improved, Google and a number of other companies have started using Ajax for more important enterprise 
applications. In addition to its map site, Google has worked with Ajax to build applications such as Gmail and 
Google Groups, a community and discussion service, said Bret Taylor, Google Maps product manager. Flicker uses 
Ajax in some parts of its Web site, on which user’s post and share photographs. For example, Ajax enables the site 
to let users add and view photo annotations. Expedia has produced features such as pop-up calendars on its travel 
site via Ajax. 

All major browsers now support the technology. Thus, Ajax could pose a threat to Microsoft, Macromedia, and Sun. 
However, while some companies may decide Ajax is particularly useful for certain kinds of applications, industry 
observers say it won’t be suitable for all types. And in some cases, companies may use Ajax to complement other 
Web-application approaches. Meanwhile, Ajax still faces several technical challenges, such as usage complexity and 
security. 

Developers use Ajax technologies to build Web applications with improved performance and interactivity, as well as 
responsive user interfaces. The applications offer functionality generally available in desktop software but not on the 
Web, which was designed for communications simplicity, not to enable the development of programs with enhanced 
capabilities. 

1.1 Dynamic HTML: 

Ajax applications take advantage of dynamic HTML, which consists of HTML, cascading style sheets, and 
JavaScript glued together with the document object model. The technology describes HTML extensions that 
designers can use to develop dynamic Web pages that are more animated than those using previous HTML versions. 
For example, when a cursor passes over a DHTML page, a color might change or text might get bigger. Also, a user 
could drag and drop images to different places. 

DHTML is not a technology in and of itself; rather, it is the product of three related and complementary 
technologies: HTML, Cascading Style Sheets (CSS), and JavaScript. To allow scripts and components to access 
features of HTML and CSS, the contents of the document are represented as objects in a programming model known 
as the Document Object Model (DOM). 

1.2 XML: 

Ajax uses XML to encode data for transfer between a server and a browser or client application. The W3C started 
work on XML in 1996 to enable cross-platform data interlopes -rabidity over the Internet. The consortium approved 
the standard’s first version in 1998. XML is a markup meta-language that can define a set of languages for use with 
structured data in online documents. Any organization can develop an XML-based language with its own set of 
markup tags. 

1.3 Cascading style sheets: 

A W3C standard since 1996, CSS gives Web site developers and users more control over how browsers display 
pages. Developers use CSS to create style sheets that define how different page elements, such as headers and links, 
appear. Multiple style sheets can apply to the same Web page. 
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1.4 XMLHttpRequest: 

The XMLHttpRequest object is used to exchange data with a server behind the scenes. The XMLHttpRequest object 
is a developer's dream, because you can: 

1. Update a web page without reloading the page 
2. Request data from a server after the page has loaded 
3. Receive data from a server after the page has loaded 
4. Send data to a server in the background 

 

Systems can use JavaScript-based XMLHttp Request objects to make HTTP requests and receive responses quickly 
and in the background, without the user experiencing any visual interruptions. Thus, Web pages can get new 
information from servers instantly without having to completely reload. For example, users of an application with 
XMLHttp Request objects could type in a centigrade amount in one box of a temperature-conversion application and 
have the Fahrenheit amount appear instantly in another box. Various browsers—including recent versions of Internet 
Explorer, Mozilla’s Firefox, Netscape, and Apple Computer’s Safari—work with XMLHttp- Request.    

3. Working of AJAX 

Ajax adds a layer to web application communication models. As previously stated, in traditional web applications 
communication between the browser/client and the web server occurred directly between these two components 
using HTTP requests. When users/clients request web pages, the server sends all the HTML and CSS code at once. 
If the user enters information into this page and requests more servers, the entire page must be loaded again. When 
using Ajax, the page is only loaded once. Any processing or modification caused by additional user input occurs in 
real time. 

In addition to HTML and CSS code, Ajax also downloads JavaScript files. These three components make up the 
Ajax engine. So all requests for data from the server will be sent as JavaScript calls to this engine, which is located 
as a communication layer between the browser and the server. The Ajax engine or layer processes subsequent 
requests that may change the appearance or function of the web page. By requesting information from the server 
asynchronously, Ajax sends page bits to request services from the server as needed. 

The engine allows these bits or responses to be displayed without reloading the entire page. This makes web pages 
and web applications much more responsive since only the necessary information is communicated between clients 
and servers instead of the entire page. This process imitates the responsiveness of desktop applications. Similarly, 
Ajax conducts all HTTP requests in the background, preventing user disruption. Users can continue working while 
the page sections are requested and delivered. With Ajax, the user interface is much more closely connected to 
application logic. 

1. Detecting user interactions. The engine detects and reacts to user interactions as they take place. For example, if 
the user hovers the mouse over a specific area, the Ajax engine recognizes the action and triggers an HTTP request. 

2. Submitting HTTP request to the server. When the pre-defined user interaction takes place, the Ajax engine 
submits a request to the Web server asynchronously. 

3. Handling HTTP response returned by the server. The engine handles markup returned by the Web or application 
server. For example, if the response is XML, the Ajax engine applies the XSL style sheet to it. 
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4. Performing partial pages refresh. The engine makes the necessary changes to the Document Object Model 
(DOM), which is the internal representation of the HTML document, thus updating the rendered page. For example, 
the engine can display a new layer of HTML containing the data returned from the server. 

5. Sending the requested HTML and CSS data back to the user. 

 

 

4. Advantages and Disadvantages of using Ajax 

Because Ajax applications are more difficult to build than classic web applications, they must contain certain 
advantages that make them worth it. Applications built with Ajax have much more responsive interfaces. Users 
experience changes in a way that feels instantaneous. In traditional web applications, multiple connection threads are 
used to speed up deliveries between client and server. But this only affects content. All scripts and format 
information are communicated through a single connection thread, which negatively impacts performance. Ajax 
uses multiple connections to load basic scripts and CSS files; the rest is requested as content. 

Again, responsiveness and timesaving are some of the most important features of Ajax. Visitors no longer have to 
wait for the page to be entirely re built and re sent when they make new requests. Only relevant content changes and 
users can still interact with the web site. There is also protection from errors. When an error is identified on a web 
page section, the rest of the page is unaffected and entered data is not lost. Ajax use also reduces server traffic and 
bandwidth use because the entire information doesn’t need to be sent with every new request. 

The primary disadvantages include increased development time and costs, even though using Ajax can be more 
difficult to use when building applications rather than traditional client server web applications. However, this is 
tempered by the fact that most of the technologies that make up Ajax are already known. Ajax’s asynchronous 
nature can also cause conflict because it interferes with traditional ways of navigating the web and book marking 
sites. 
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5. Conclusion: 

AJAX is most viable RIA technology so far. It’s getting tremendous industry momentum and several toolkit and 
frameworks are emerging. But same time AJAX has browser incompatibility and it is supported by Java Script 
which is hard to maintain and debug. It is a powerful technology for making dynamic web applications. AJAX 
applications can present Accessibility barriers. Simple changes to application design can make AJAX usable for all. 
DHTML Accessibility Techniques fit well with AJAX. 
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