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FOR THOSE OF YOU WHO WERE CLASSICALLY EDUCATED, WE’RE

not talking about the Greek hero at the battle of Troy—the son
of Telamon, who eventually went mad and committed suicide—
this AJAX is an acronym standing for Asynchronous Javascript
And XML (eXtensible Mark-up Language), which was origi-
nally coined by Web design consultancy Adaptive Path. This
AJAX isn’t famous for battling Hector to a standstill, it is a tech-
nique used to create speedy interactive Web applications.

The thinking behind AJAX is that desktop applications can
look quite fancy, but Web-based applications can look a little
dull in comparison. Add to this the fact that Web-based applications can
sometimes be a little slow. Therefore, what’s needed is a way to increase
the Web page’s speed, interactivity, and usability—a way of exchanging
data between the browser and the server without having to reload the Web
page each time, and a way of parsing and working with XML documents.
AJAX can do this by a clever combination of a number of techniques.

The first technique is a very familiar one—using CSS (Cascading
Style Sheets) and XHTML (eXtensible HyperText Mark-up
Language) for the presentation of the Web page (i.e. styling and mark-
ing-up). Next, a method is needed to dynamically display information
allowing the user to interact with the application. This is achieved
using the Document Object Model (DOM) on the client side, and it can

make use of Javascript. Any data that is transferred and manipulated
has to be formatted. XML and XSLT (eXtensible Stylesheet Language
Transformation) are the usual standards used, although, of course, any
other standard format could be used, even plain text. Asynchronous
data retrieval is made possible by the use of the XMLHttpRequest
object. Note: it is possible to use an iframe object instead to transfer
data backwards and forwards to the Web server. Lastly, Javascript is
used to tie everything together.

Traditionally, when designing a Web-based interaction, a user’s action
triggers an HTTP (HyperText Transfer Protocol) request back to the
Web server. The Web server then does some work, which might be per-
forming a calculation or accessing some data, and then a new HTML
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page is sent back to the user. This tends to result in the user waiting for
long periods of time—and you know how fidgety end-users can get!

Using an AJAX engine in between the user and the server speeds
things up. So how does it work? At the start of a session, rather than
loading a Web page, the browser loads an AJAX engine. The AJAX
engine’s job is to look after the interface that the user sees, and to
transfer data to and from the Web server. It’s the presence of the AJAX
engine (usually located in a hidden frame) that allows the communi-
cation to be asynchronous. Each user request—at the user interface—
generates a Javascript call to the AJAX engine. If possible, the AJAX
engine will satisfy the request. Examples would be editing data in
memory, or simple data validation, or even possibly some navigation.
If the AJAX engine can’t handle the request, for example more data is
needed or data is being submitted for processing, the engine sends an
HTTP request to the Web or XML server, which can then access data
or whatever. The server then sends XML data to the AJAX engine,
which then sends HTML and CSS data to the user interface. The con-
sequence of this arrangement is that, a lot of the time, the response the
user sees is generated by the AJAX engine. Therefore, the response is
very fast—everything is running locally (which is why it’s possible to
develop Office-style AJAX applications). Only now-and-again does
the user have to wait for a response from the server—as they would on
every occasion without the AJAX engine.

Because of AJAX, a whole new generation of Internet-based appli-
cations are possible. For example, users can drag-and-drop objects
such as file or folders around a Web page, or an application could
check a user completing an online form, say, and identify errors or
incomplete sections before the form is submitted.

WHY BOTHER?

The real question that everyone should ask when looking at a rela-
tively new architecture is, why bother? There have been millions of
architectures that have come and gone in the past 10 years, let alone the
past 25 years. What makes AJAX any more important than any of those?

AJAX is platform independent and it provides a highly complicated
and specialized user interface. In other words, using AJAX means that
developers can create an interactive user interface that’s comparable to
current desktop applications. Which in turn means that something as
complicated as Word or Excel could be provided on any platform
(Linux, Windows, wherever) without needing to install proprietary
software. This would make the user experience the same no matter
which computer they logged on from, and offers a way to break
Microsoft’s grip on office applications—should that be the route any-
one wanted to go down.

Google Earth, which everyone must have seen by now, makes use of
AJAX to enable users with a mouse to look at detailed images of maps
of the world. Users can zoom in, rotate the image, and look at street
maps and see street names.

Google Suggest also uses AJAX. The suggested terms displayed on
screen change as the user types—check it out.

Nedstat recently announced Version 5 of Sitestat, which has a user
interface based on AJAX technology. Users can edit reports or ele-
ments within a report quickly and easily.

Flickr (www.flickr.com), the people who claim to offer “the best
way to store, search, sort and share your photos,” have a number of
features on their Web site that make use of AJAX. Amazon’s A9
(a9.com) search engine uses similar techniques.

And there are many other examples, including the next version of
Yahoo mail client and the next version of Microsoft’s Hotmail (code
named Kahuna), which uses Microsoft AJAX tooling.

And, of course, IBM has recently come out as a huge AJAX sup-
porter. IBM has announced the AJAX Toolkit Framework (ATF) for
building IDEs (Integrated Development Environments) for the many
different AJAX run-time environments. As well as development, this
technology contains features for debugging, and testing AJAX applica-
tions. IBM plans to donate Eclipse-based code to Open Ajax. Eclipse is
an Open Source IDE, but much-favoured by IBM. It is also well
thought of by many developers. This combination of AJAX and Eclipse
makes the development of very rich applications more easily attainable
than before. The choice of Eclipse is also IBM’s way of giving
Microsoft a small poke in the eye because the Microsoft IDE of choice
is Visual Studio, which ATF doesn’t work with. Of course, Microsoft is
very keen on these kinds of rich Internet applications, but built using
Visual Studio.net. Open AJAX is also supported by BEA (which has
Adaptive Portlets), Borland, Eclipse, Google, Laszlo Systems, Mozilla
Corporation (the people behind Firefox—so don’t expect the preferred
browser in these applications to be Microsoft’s Internet Explorer),
Novell, Openwave Systems, Oracle, Red Hat, and Yahoo.

At first, Microsoft was taken aback by the excitement AJAX was
creating, but then they told us that they had been doing AJAX-like
development for years, we just hadn’t noticed! They used Outlook
Web Access as an example.

Next Microsoft announced Atlas, their own AJAX-based program-
ming framework designed to support multiple DHTML controls with
JavaScript code. With Atlas, Microsoft more formally brings AJAX-
style design into its ASP.Net environment. Microsoft plans to incorpo-
rate AJAX ideas into its forthcoming products. These include ASP.Net
Version 2.0, which will ship as part of Visual Studio 2005.
Interestingly, the name Atlas is also taken from Greek mythology.
Atlas was a Titan who was punished by Zeus after being on the wrong
side in the war. His punishment was to hold the sky on his shoulders.

Going back to the idea of replacing Microsoft Office, most compa-
nies rely solely on it, and their staff are all trained to use those aspects
of Office that the company wants them to use. Because of this invest-
ment, it is unlikely that companies or users would want to change to a
Web-based application. If it were ever going to happen, you’d need to
look for a company driving the development that had access to an
alternative to Office, e.g. StarOffice, and was currently investing heav-
ily in AJAX development. Hmmm, doesn’t that sound like Google?

ALTERNATIVES

Are there any alternatives to using AJAX? Well apart from carrying
on in the traditional manner, there are a few alternatives to AJAX. The
alternatives are Flash and Shockwave, Java applets, Scalable Vector
Graphics, XUL, and XAML. Let’s briefly look at each of these:

▼ Adobe’s (previously Macromedia’s) Flash and Shockwave are
very powerful presentation frameworks that can be used to build
highly-configurable Web-based user interfaces. The
disadvantages with these are that users have to download the
Flash and Shockwave players—although most people have done
so—and there are few really-skilled developers.

▼ Java applets are small programs written in Java that perform
specific tasks on a Web page. They are very powerful and the
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language is very well known. However, the downside is that they
can be slow, and they require Sun’s Java plug-in to be installed
(which some companies do not permit for security reasons).

▼ Scalable Vector Graphics or SVG is a text-based graphics
language used to describe images with vector shapes, text, and
any embedded raster graphics. On the plus side, it works well
with XML data sources, CSS, and Javascript. It is fast and
flexible, and integrates with Synchronized Multimedia
Integration Language (SMIL). However, it does require
proprietary plug-ins (again a security issue at many companies)
and developer skills are rare.

▼ XUL (zool—if you have to say it out loud) is linked with
Mozilla (and therefore Firefox) and comprises widgets that can
be combined to produce the user interface required and business
application. An interesting idea from the people who are
producing an alternative to Microsoft’s Internet Explorer, but
still very new, which means there aren’t too many developers
who can handle enterprise-level applications.

▼ Microsoft’s XAML (Transaction Authority Mark-up
Language) is another high-performance (aren’t they all)
mark-up language used to create user interfaces. It’s part of
Microsoft’s next generation UI technology code-named
Avalon, and is designed for use with Internet Explorer. On
the upside, it’s Microsoft technology and all that goes with
that. On the downside it’s Microsoft technology so only runs
on Windows, etc.

PROS

So what is particularly good about AJAX? As well as being a well-
structured architecture and not restricted to Windows platforms, two
other strong plus points are its portability and interactivity.

AJAX applications are able to run on any platform using any
browser currently available. They are similar to Java applets in that
they allow the browser to provide mini-applications.

AJAX applications are very good at tasks such as updating or delet-
ing records, returning simple Web queries, or expanding Web forms,
without the need to load a full page of HTML when each change is
made. Typically, only small requests need to be sent to the server and
only small responses are returned.

IBM, and now Microsoft, and other heavyweight companies are
backing AJAX in a big way.

There are plenty of people available who are familiar with DHTML
and Javascript who could easily use those skills to become AJAX
developers.

CONS

Is there a downside? Well, yes, of course. There are a number of
criticisms levelled at AJAX.

One common criticism is that an AJAX user may press the back but-
ton on their Web browser and not get the response they expect. It’s the
difference between a dynamic page and a static page. It’s not an insol-
uble problem—for example Google Earth uses hidden iframes to over-
come the problem.

When users have “clicked” a button, they don’t see the usual hour-
glass etc. cursors indicating that something is happening. It is neces-
sary to code a message in the application saying, “updating now”—or

be prepared for the user to click anywhere while they try to find out
what’s happening!

Also, users may not notice that a part of the page has been updated.
Again, coding techniques must be used to draw the users attention to
the updated part of the screen.

Latency can be an issue, i.e. the delay between a user making a
request and the server responding to it. Because the AJAX engine can
respond quickly to user requests, an actual call to server can seem to
take a very long time. Suggested solutions include proper handling of
XMLHttpRequest objects, smart preloading of data, and clear feed-
back to users.

It’s also worth noting that using AJAX can result in an increase in
the number of requests made to a server. Google Suggest does this—it
sends requests as it tries to autocomplete a user’s form, resulting in
possibly many requests rather than just one.

There is also a problem with asynchrony. With XMLHttpRequests,
there is no assurance they will complete in the order they were dis-
patched. Timestamps can be used to ensure that new data is not over-
written by older data.

Javascript must be enabled in the browser for AJAX to work for a
user. Users of Internet Explorer (Version 6 and below) also need to
enable ActiveX and ActiveScript. If they are not enabled, AJAX does-
n’t work (well, the XMLHttpRequest object doesn’t). It’s not a problem
with IE 7 because IE 7 exposes XMLHttp objects in the native browser,
which means that ActiveX isn’t needed to render AJAX servers.

There are some browsers that do not support AJAX, these include
old browsers (pre-1997), text-based browsers like Links and Lynx, and
browsers for blind people.

SECOND GENERATION

AJAX is becoming such a standard that it is becoming incorporated
into other techniques, for example AFLAX (Asynchronous Flash and
XML). AFLAX is a development methodology that combines AJAX
and Flash to create even more dynamic Web-based applications.

There’s also AJAXSLT, which is an open source project developed
by Google and used for Google Earth.

XAJAX will Ajax-enable PHP applications using a toolkit.
AJAXAC is an open-source framework written in PHP that can be

used to develop AJAX applications.
ATF (AJAX Toolkit Framework) provides frameworks and example

tools for building IDEs for the different AJAX run-time offerings (Dojo,
OpenRico, Zimbra, etc.) available. This is an IBM-backed initiative.

CONCLUSION

AJAX does have its drawbacks, but when you look at the applica-
tions that are using it as a development framework you can see that it
has a lot of potential. Now that IBM, Microsoft and other heavy-
weights are behind it, we are going to see and hear a lot more AJAX.
And anything that improves the end user experience has definitely got
to be good.  

Trevor Eddolls is CEO of iTech-Ed, a UK-based company that specializes in consultancy and writing

about application development.
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