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Preface

This paper has been submitted to the XTech conference 2007 in preparation to my presentation “Ajax on mobile
devices — making mobile web apps ubiquitous”. It covers the topic of “Mobile Ajax” and is meant to be an
introduction to the topic as well as a summary of the status quo. There are also some best practices contained which
have been derived from my current experiences in developing Ajax-powered web applications for mobile devices. Of
course there is also a section about how Mobile Ajax can help to make the web more ubiquitous.

Some of the content of this paper can also be found and is sometimes also derived from a Mobile Ajax FAQ [Jaokar
2007] , which was created by Ajit Jaokar, Bryan Rieger and myself in March/April 2007.

The reader should have some knowledge about what Ajax is and how it is implemented.

Mobile web applications as mentioned in this paper are seen to be exclusively created for mobile devices. If it
comes to make existing web applications work on both desktop and mobile browsers there are a lot more issues to be
solved.

Introduction to Mobile Ajax

Mobile Ajax is a huge buzz word. Naturally, there is a lot confusion going on about what it is and what it can do.
Opinions range from Mobile Ajax being a "significant mistake" [Russell 2007] to having enough "disruptive potential”
[Jaokar 2006] to replace installable applications, i.e. J2ME apps.

This paper tries to shed some light on this dispute and will explore the technical background as well as some
problems and best practices for developing Mobile Ajax powered web applications.

I am a web developer, so as a result my view on the topic is limited. Keeping my approaches as pragmatic as
possible and finding out what can be done right now, with the tools that are available at this point of time, are my main
goals.

What is Mobile Ajax and which problem does it solve?

To make it short Mobile Ajax is not really different from desktop Ajax as originally defined by Jesse James Garrett
[Garrett 2005], but it has an aspect to it. Basically we are talking about Ajax on the Mobile Web or Ajax on devices
with constrained features running in browsers with limitations.

It should also be noted that Mobile Ajax is not the same as Mobile Web 2.0 and it has to be made clear that Ajax
really is a concept, an approach, a technical method, to solve problems.

Ajax is seen by me as a purely browser-based technology, although there are other runtime environments or
frameworks (e.g. Mojax [Mojax]) using the same or similar technologies. To break it down technically, Ajax means the
usage of either the XMLHttpRequest Object or an equivalent ActiveX to retrieve arbitrary data and use JavaScript to
handle and display this data in a XHTML document.

In our Mobile Ajax FAQ we define it as “The use of existing web standards and technologies (XHTML, DOM,
CSS, JavaScript, XHR) to create more responsive, mobile web applications that reduce bandwidth usage by avoiding
full page refreshes and providing a more ’desktop application’ user experience.”
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Mobile Ajax solves the same problems as Ajax in desktop browsers: in general it can provide a better user
experience. Especially the reduction of traffic between server and mobile devices is one of the reasons to be excited
about Mobile Ajax. It should be mentioned that on mobile devices there are different use cases than on desktop
computers, which is one of the reasons why Mobile Ajax has an aspect to it.

The technology powers widgets — also on mobile phones — and therefore provides an alternative to proprietary
programming languages for application development.

The Mobile Ajax approach should really be seen as a helper technology that builds on top of “regular” web
applications and websites and that, due to being based on open and widely known standards, it has the potential to
attract a lot of developers to develop services and applications for mobile devices.

Why is it important, why should you care?

The mobile web grows rapidly, data plans are becoming increasingly affordable, even flat rates for data transmissions
appear on the horizon. Browsers on mobile devices, such as cell phones or gaming consoles are becoming increasingly
capable.

Usually developing applications and services for these devices is hard to impossible due to various reasons.
However, web browsers and internet connections that these devices are equipped with can be increasingly used to make
application development much easier.

Cell phones outsell computers many times over. In some cultures cell phones are the primary device to access the
internet. The mobile web already is and increasingly will be a huge market.

Recent product announcements, such as the Apple iPhone, are showing where the trend is headed: Connected
devices with full web browsers, widgets and without the possibility to install Java applications.

How can it be done?

As mentioned above the basic technology is the exact same as in desktop browsers.The XMLHttpRequest object (XHR)
or an equivalent ActiveX is used to handle asynchronous communications.

Developing for mobile devices usually means that Windows is required, because phone manufacturers release
emulators for their devices on this platform. It has however to be kept in mind that there is always extensive testing on
real devices necessary to be sure an application looks and behaves as expected.

When developing web applications, especially for mobile devices, it should be kept in mind that Ajax is just one of
many tools that can help to make the application better. Ajax should not be implemented just for the sake of it and
applications should provide a fall-back mechanism that makes them usable on devices with constrained capabilities.

Development methodologies such as "graceful degradation", "unobtrusive JavaScript" [UJS] and "Hijax" [Keith
2006] should be mentioned here as viable and necessary approaches to mobile web development.

What are the problems?

Mobile devices have rather constrained capabilities in terms of CPU performance, memory, battery lifetime, screen size
and bandwidth. Furthermore web browsers on mobile devices usually fail to provide the necessary technologies and
standards such as JavaScript, DOM and CSS.

On the hardware-side one of the biggest problems is battery life. Data transmission tend to be draining battery
power quite heavily, but also JavaScript XML/DOM/JSON operations mean heavy CPU load which not only results in
slow performance, but again in heavy battery drainage.

Browser support

With billions of handsets, a multitude of phone manufacturers one could expect to be facing hundreds of different
browsers. But this is not really the case. Phone manufacturers usually rely on the browser implementations of only a
few vendors. For example the OpenWave browser and Access implementations (NetFront browser) are often found on
lower-end phones.
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So while we are facing a lot more browsers on phones than in the desktop, the fundamental question really is if
these browsers support or not support necessary standards like XHTML, CSS, JavaScript and of course XHR. We are
not taking pre-WAP 2.0 browsers into consideration.

Anybody who during the last couple of years tried to use the browser on his or her phone will expect the worst. The
situation in mobile browsers is however not as bad as you might expect. I like to refer to it as a continuum from crap to
awesome and there are numerous browsers that currently do support Ajax:

* Opera Mobile (not Opera Mini)

+ IE Mobile (Windows Mobile 2003 and 5.0)

* Nokia S60 (3rd ed., KHTML/WebCore based)
¢ Minimo (based on Mozilla)

Also NetFront and the OpenWave browser should be mentioned. Their newest versions also support Ajax and also
bring widget support with them. Finally the iPhone browser, let’s call it Safari Mobile, will surely also support Ajax.

There has to be a clear distinction between JavaScript and Ajax support. There are examples where a web browser
might very well support JavaScript, but the XHR object is not available (e.g. Opera on the Nintendo DS).

JavaScript Toolkits

Varying support for standards and partial JavaScript implementations make it practically impossible to use existing
JavaScript toolkits for mobile web applications. Other reasons why existing frameworks like Dojo (suspected to be
working on a mobile version), MochiKit or YUI cannot be used are the fact that those toolkits bring a functional
overhead to mobile devices — there’s no need for drag-and-drop capabilities. Usually also the files of these toolkits are
just too large files and finally there are different browsers in the focus (those on the desktop).

There is a real need for mobile versions of these toolkits or completely new ones.

Best practices

One way to go is to use the lowest common denominator (LCD) of your target group (in terms of browser capabilities).
Then implement your web application for that, write simple, clean, semantically correct markup and add additional bells
and whistles in an unobtrusive manner with JavaScript.

The problem with the LCD is that it might be so restricted that it does not allow for the development of a common
base application that can prove the features necessary. Since true universality is hard, you should try to identify your
target browsers. As a rule of thumb people with smartphones and therefore better browsers are much more likely to
have a data plan than others.

Browser or user agent sniffing could be another way to go, but it is unreliable and calls for differences in the
outputted markup, which again increases development, deployment and testing costs and should therefore not be the
preferred method. However projects like WURFL can provide the developer with useful insights about the device
content is delivered to — e.g. when it comes to screen sizes and outputting images. What is missing in WURFL is
in-depth information about browser’s Ajax capabilities, but those could be contributed to WURFL.

Also remember that DOM manipulations cause heavy CPU and memory load. It might be a good idea not to access
web services and XML ressources directly, but to route access through a server-side script that returns pre-generated
HTML. This is refered to as the AHAH method.

Also “looping” JavaScripts can drain the power quite heavily. Therefore plan ahead and use XHR on demand of
possible.

How can it make the web ubiquitous?

Ajax has the power to make using web applications on mobile devices more natural and intuitive. Fetching of data in
the background makes page reloads unnecessary, therefore an application like feeling can be achieved.
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http://en.wikipedia.org/wiki/AHAH
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The web is pushed into the background and the user does not see a page reloading, but data appearing in the
application. Ajax powers widgets, which can be seen as another "backdoor" for the web onto mobile devices - you don’t
see the web, but it is there. Widgets will be a huge topic during the next couple of years.

Ajax makes the creation of mobile web applications possible that people will actually use - solving their needs
while on the go. It makes web access on phones a natural step while going beyond.

It will not be "Hey I’m on the web with my phone!" anymore, but "Hey, I’m using this application on my phone
that does X!" (and the application does it through the mobile web).

Conclusion

While Mobile Ajax is well worth looking into, it should not be done just for the sake of it. Unfortunately the use of
existing Ajax frameworks and toolkits, such as Prototype or Dojo is practically impossible due to their focus on desktop
browsers and their functional overhead (drag-and-drop). Mobile Ajax toolkits, especially created for mobile web
browsers would be a real helper, but does not exist yet.

Ajax can be used to improve the usability of mobile web applications and to solve some problems of bandwidth, but
due to the varying degree of browser support it is rather difficult to develop truly universal applications that run on all
devices.

Not many people are actually using the mobile web yet, but the numbers are dramatically increasing. Mobile Ajax
can help to make the mobile web more useful and can provide many people with a reason to actually use it.
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