AJAX and its application in Web Development

What is AJAX?

AJAX stands for Asynchronous JavaScript And XML and is combination of various web-programming languages working together. Although it is not a new programming language in its own right, AJAX is a popular tool in modern web development for creating better, faster and more interactive web applications. AJAX is a combination of:

· Hypertext Markup Language [HTML]

· Cascading Style Sheets [CSS]
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· Extendable Markup Language [XML]

The basic idea of AJAX is that your JavaScript and HTML can communicate directly with the server using the XMLHttpRequest object. The object enables the client-side and server-side of the website to trade data with one another without the need to reload your web page.

With the XMLHttpRequest object, a web page can make a request to, and get a response from a web server  without reloading the page. The user will stay on the same page, and he or she will not notice that scripts request pages, or send data to a server in the background. Figure 1 above demonstrates the difference between the AJAX application model and a classic web application model.

As previously mentioned, AJAX is not a new programming language. However, AJAX was made popular in 2005 when Google released Google Suggest. Although rather simple in comparison to modern web applications that use AJAX, the simple idea of Suggest was as you typed your search, an automated drop down would appear with relevant and popular results to simplify your search for you.

Why use AJAX?

There are various reasons why AJAX is a useful tool to use in web development

· Small parts of web pages are transferred at a time, this offers the user a sense that changes are instantaneous. This also means that wait times on form submissions are reduced because only relevant content changes are being sent.
· In normal web page delivery, multiple connection threads (which speed up content delivery) only happens for content that is within the tags which means that anything within the tags will transfer using only one connection, which lowers performance. With AJAX, only the basic scripts and CSS files transfer via this one connection, where the rest can be loaded as content through multiple connections.

· Traffic and page bandwidth is lowered because the entire page content isn't sent.

Like all software AJAX also comes with disadvantages
· AJAX development in a professional scenario can increase both development time and costs. Because of the mixes of technologies and a concern about everything running smoothly, AJAX is considered more difficult than constructing a classic web application.

· Incomplete scripts and 

· Although relatively safe, there are still concerns regarding the security and user privacy with AJAX.

· In 2005 Earle Castledine posted a web article titled Using the XMLHttpRequest Object to Spy on You. In this article, Castledine highlighted AJAX as a potential to improve the online experience and that AJAX built interfaces are fun to use and even more fun to program. However he states that AJAX and the XMLHttpRequest object can be used to capture a user’s every keystroke, mouse move, mouse click and pause. A simple key logging script that can send updated information (even previously altered information) to a web server without the user realising has the potential to leak vital user information such as login details, credit card details, etc.
· Accessibility is still slightly a concern for AJAX, not all browsers have complete support for JavaScript or the XMLHttpRequest object. Some users might have browsers with required features but might have JavaScript support turned off. Some users might also have just have older revisions of browsers that have little to no support of these technologies, W3C statistics still show that there is a small market of users still using Internet Explorer version 5, which has since been super ceded by IE6 in 2001 and now IE7 in 2005.

The Application and Evolutions of AJAX
The humble beginnings of AJAX come from 1998 when Microsoft developed Microsoft’s Remote Scripting [MSRS]. The idea of MSRS was to act as a more elegant method of allowing the client side of a website to communicate using JavaScript, this worked with Internet Explorer 4 and Netscape Navigator 4. Microsoft then developed the XMLHttpRequest object with the release of Internet Explorer 5 in 1999, the techniques from the object first being taken advantage of with the release of Outlook Web Express (which was part of Microsoft Exchange Server 2000).

In 2002, a user-community modification to MSRS saw the Java applet made to be replaced by the XMLHttpRequest object. In addition to this, the World Wide Web Consortium [W3C] made several recommendations (some of them still aren’t well supported) that would allow for dynamic communication between both server and user.
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As previously mentioned, it wasn’t until 2005 that AJAX would begin to reveal its potential as a technique for web development when Google made a huge investment in AJAX and released Google Suggest. With the application, even as you are typing your search, it connects to the Google database and a drop down menu appears below the search field with popular results of the characters you have entered. The idea behind this was to make a search easier by giving you popular results of identical searches.

Google has since continued its trend of great AJAX driven applications, with Google Reader, GMail and even more amazing is Google Earth. Developed in 2005, Google Earth allows the user to zoom around a detailed satellite map of the world seamlessly. The response from the server is immediate, but more amazingly the application allows you to send new requests while data is loading.

AJAX is a great tool for web development, however that doesn’t mean you should go crazy using it to do everything from turning on the fridge to getting you a coffee. Respected Web Developer, Sean Inman, wrote an article titled Responsible Asynchronous Scripting. In this article he highlighted both the good and the bad uses of AJAX scripting. He stated that:

· AJAX should only be used with so-called “transient data” that means data that will be used for a short period of time. Great examples of transient data are search results, tags, comments and data validation.

· AJAX should not be used for navigation. It looks pretty but it will break functionality specifically in Universal Resource Locators [URLs]. Which as a result makes a site impossible to be located on Google, for example.

· When it comes to replacing or inserting content on a page, animation and movement should be used more to alert a user to the completion of a page update.

· Access keys and audio triggered by the XMLHttpRequest callback function, reminiscent of Mac OSX’s background application notifiers, are a great way to inform a user to completed page updates that may have occurred off screen.

Many experts have stated that AJAX is the future medium of interactivity in web development. Some software development firms and groups, such as Castle Stronghold are developing simplified AJAX frameworks for the general users. I will highlight JavaScript Libraries later on in this report. Experts also can see AJAX as being used in the future for executing tasks such as Web app maintenance, and redesign. AJAX can keep your server stable and generate stable XML data that can handle the daily changes of HTML, CSS and JavaScript, rather than having to recompile a server.

The spread of AJAX in the community
Martin LaMonica of ZDNet Australia coined it well AJAX had set off a tools race. Before AJAX became popular, Flash had a stranglehold on the market of interactive websites. After Google invested heavily in AJAX, it opened the world’s eyes to this open source interactive web development tool that was scarcely utilized. It brought the world a tool that could develop fluid dynamic websites, that didn’t chew on bandwidth like Flash can.

Google took a risk and the community jumped on board. Now, AJAX has countless numbers of books, blogs, news sites and communities dedicated to the tool. At the top of the list are the four main communities dedicated to AJAX:

· Mozilla’s AJAX Development Site – Mozilla’s open source community site that is for AJAX development and discussions

· Ajaxian – An AJAX community website and blog

· Ajax Blogs – A weblog network site that focuses on AJAX

· Ajax Community Site – An AJAX community website that provides AJAX articles, tutorials and code

Each community features its own base of web developers ranging from amateurs, to industry professionals, that share opinions, tips and web applications that they have created.

On top of the communities are the more broadly focused web magazines. One such example of this is Vitamin, a relatively new web magazine that is written by and controlled by a list that resembles the who’s who of web development. Although not specifically directed towards the AJAX community, it features occasional posts regarding AJAX.

AJAX and its relationship with CSS
CSS is a language that uses stylesheets to describe the presentation of a document written in markup language. The advantage of CSS is that it drives the complexities of the layouts of websites while the main page can concentrate on data and tell the stylesheet where layout definitions go.

AJAX has a strong relationship with CSS. This is primarily because CSS can be applied to any kind of XML document, including Scalable Vector Graphics [SVG] and XML User Interface Language [XUL].

AJAX, in particular JavaScript, can be used to modify CSS values in a stylesheet to do dynamic effects, one such example is the hiding and showing a divider tag (<div> for short) and then dynamically revealing or removing the data hiding behind that tag.

More examples of CSS manipulation through JavaScript and AJAX can be found in the examples section at the end of the report.

Advantages and disadvantages over Flash
AJAX is a dynamic medium with heaps of potential, however AJAX does have to compete with Flash in the web development market. Flash in terms of its usage has been around since 1996 and offers vector and raster animation and embeddable sound to develop rich internet applications. This does not mean that Flash is the be-all and end-all of web development. AJAX does have its advantages over Flash, it also has its disadvantages. First the advantages:

· JavaScript and the XMLHttpRequest object are both natively supported by modern browsers. It also happens to offer simple interaction with any part of the browser. Flash Player requires a plugin to be downloaded before you can use it.

· AJAX offers full support with CSS, depending on the browser. Flash has limited to no support of CSS.

· AJAX is far better for dynamic content generation, particularly because HTML can be written out using almost any kind of server technology. There is no language to describe SWFs.

· AJAX has more powerful layout capabilities over Flash.

Now for some disadvantages over Flash:

· AJAX only supports audio and video through external plug-ins, such as Media Player. Flash can dynamically load high quality audio and has built in video compression.

· AJAX has major compatibility issues between browser versions. There are minor differences between versions of Flash.

· JavaScript 2.0 is not supported by any major browser and JavaScript 1.5 isn’t recommended for major object-oriented applications. ActionScript 2.0 provides you with robust, java-like framework.

· AJAX can only communicate to the server using the XMLHttpRequest object or using an IFRAME trick. Flash can communicate with server side languages such as PHP and ASP.

· AJAX has no support for vector graphics. Flash does.
JavaScript libraries and AJAX
A JavaScript library is a library of pre-compiled and written JavaScript controls which allow for the easier development of JavaScript-based applications, particularly for AJAX. Although JavaScript is not a new programming language, it’s popularity has risen since the start of the Web 2.0 era. JavaScript combined with XML to be increasingly used for the development of user-interfaces for both web and desktop-based applications. 

JavaScript libraries were thus developed as an easier means for programmers to develop dynamic interfaces by bundling it all into 1 library and then referencing the code that the programmer required. Most JavaScript libraries are released under either a copycenter or copyleft licence, which ensures that libraries are freely distributed, used and modified.

In terms of popularity, there is no extremely popular JavaScript library out there, however there are a few libraries that are more popular than others. These are:

· script.aculo.us – From the developers of del.icio.us comes their easy to use, cross platform JavaScript library.

· jQuery – An extremely popular, fast and concise JavaScript library.

· Dojo – A JavaScript toolkit that is extremely popular.

· Prototype – Some consider this to be the most popular JavaScript library available

· Moo.fx – A super lightweight JavaScript library

One of the considerations JavaScript library developers need to consider is the size of their libraries. jQuery is great for this because the library itself is around 80kb to use, but you can acquire 3rd-party plug-ins to do fancy stuff specifically for your site.
AJAX and my production project
As a reasonably experienced web developer, I used this research report as an opportunity to learn AJAX, a web development tool that I only had prior vague knowledge of. 

For my production project, my intentions are to properly apply my new knowledge of AJAX and use my other web development knowledge to create a new look brand to correspond with version 2 of Bluetrait, a blogware project that Michael Dale (a close friend of mine) and I have been working on together for a few years.

The framework for Bluetrait spawned in 2003 when Michael decided that WordPress (a very reputable and well established piece of blogware) was not cutting it for him anymore, so he used his newly found passion for PHP to develop his own news posting application. 

In late 2004 just after we had completed the HSC, Michael embarked on a new project that he called Bluetrait. He wanted to create an application that mixed a CMS with blogware. During the creation process he decided that this had the potential to become something big, so he approached me to develop the brand for Bluetrait.

The project itself has always been open brief with no major timeframe, as both of us are uni students with other work to complete. My goals for Bluetrait in terms of this production project is to develop a new look promotional website that features information about Bluetrait, a developers blog/news site and of course the product itself and plugins for the product.

I also intend to redevelop the admin panel that I previously developed with the release of Bluetrait in its beta form and also develop a few themes that will come packaged with the product.

In terms of my research, I want to integrate AJAX into Bluetrait. The idea will be to give the site faster data loading/sending, lower bandwidth usage particularly in the admin panel, and a fresher more dynamic application/website that sets itself apart from WordPress, Blogger and other blogware on the market. For ease I will be utilizing jQuery which is my JavaScript library of choice, and I will be programming using Adobe Dreamweaver as well as NotePad/TextEdit for simple edits.

Some more examples of AJAX in action

Top of Form

 MACROBUTTON HTMLDirect [image: image1.wmf]

Bottom of Form

The code above is part of the Apple Developer Connection's method to creating an instance of the XMLHttpRequest object, the idea behind this piece of code is that it will load an XML Document and convert it into a readable HTML document.


Web Developer Cameron Moll recently published a series of articles called The Highly Extensible CSS Interface. The idea of the series was to develop a website that utilized AJAX powered widgets and a CSS interface.


After Hurricane Katrina hit New Orleans, Boston.com created this little script to show the extent of the flooding occured post-Hurricane.


Google also created iGoogle. The idea of iGoogle was the creation of your own little google homepage on startup that was customisable through the use of draggable content.
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