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PREFACE

If you are like many of the talented developers we meet, you’re interested
in AJAX and how you can use it to improve your web applications. You may
have even done some preliminary research online, checked out
Ajaxian.com, or read a beginner’s book to AJAX development. If not, then
you’re like an even larger group of talented people who just want to break
into AJAX and want to get started. In one respect or another, we’ve all been
there. The good news is that as a community of developers, we’re finally
starting to figure this thing out. In the end, it’s not that hard.

We decided to write this book because we were frustrated that there
was little information available for the more advanced topics in AJAX
development. This was mainly because people in the industry were still
“writing the book” on some of these topics, and despite a couple of years
in mainstream use, AJAX was just creeping into the enterprise software
stack. We wanted to create a resource of information that would be of
interest to enterprise developers in this space. To that end, we have tried
to bring together current development approaches with JavaScript and the
other technologies that comprise AJAX and present it in a way that would
be familiar and amenable to any enterprise developer.

WHY DO YOU NEED THIS BOOK?

Most of this content has been derived from our years of first-hand experi-
ence in building AJAX applications and user-interface components at
Nitobi (www.nitobi.com). We feel that this represents an excellent cross-
section of the knowledge we acquired during this time and should serve as
a useful resource for developers hoping to include AJAX in their develop-
ment projects. If you are interested in becoming more skilled in the areas
of JavaScript development, troubleshooting Ajax quirks and performance
problems, and in designing usable software from the ground up, this book
should serve as an excellent resource.

www.nitobi.com


We’ve given a considerable amount of time to discussing how to write
JavaScript code in a way that should be familiar to Java or C# developers
to get you up and running quickly. In doing so, we describe AJAX devel-
opment with familiar software design patterns at the forefront of our minds
and include information on some of the hottest topics in AJAX develop-
ment, such as security and offline storage. We also present real solutions to
building high-performance AJAX applications, not only through code opti-
mization, but also through taking advantage of Internet infrastructure
mainstays, such as caching.

This book takes a slightly different approach than other AJAX books in
that we try to present a well-rounded discussion—one that includes (of
course) a lot of advice about programming and a fair amount of discussion
on issues such as application usability, accessibility, and internationaliza-
tion. It also includes a framework for assessing risk in an AJAX develop-
ment project, and it spotlights some developers who use AJAX in real
enterprise applications to see what can be learned from their experiences.

WHO IS THIS BOOK FOR?

Enterprise AJAX has been written with intermediate-to-advanced server-
side developers in mind (Java, object-oriented PHP, or ASP.NET). Many
of the concepts in the book have been adopted from the time honored soft-
ware engineering patterns introduced by the “gang of four” (that is, Erich
Gamma, Richard Helm, Ralph Johnson, and John Vlissides, authors of
Design Patterns: Elements of Reusable Object-Oriented Software
[Addison-Wesley Professional]). Readers would benefit from a basic
understanding of software design patterns, or at least an interest in learn-
ing more about them because they are applied throughout the book. We
hope that delivering AJAX in a familiar way using patterns can help 
the more experienced developer understand the concepts and ideas more
easily. 

Perhaps more important than understanding patterns, you should ide-
ally have at least a basic knowledge of JavaScript, HTML, and CSS. Even
some understanding of XML, XSLT, or JSON can be helpful, although not
essential. Furthermore, we expect that you are experienced with server-
side programming in an object-oriented language such as Java, C#, or PHP.

After reading this book, developers should be familiar with the con-
stituent parts that make up the AJAX technology stack and be familiar with
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Preface xv

object-oriented JavaScript development. Similarly, you will have a good
knowledge of the tools available to aid in developing AJAX applications and
a good knowledge of various AJAX issues, such as security, usability, and
accessibility.

WHAT’S IN STORE

We begin in Chapter 1, “AJAX and Rich Internet Applications,” by cover-
ing the basics of what an AJAX application is and how the pieces all fit
together. We also discuss the evolution of the web application and some of
the reasons that AJAX is becoming the preferred solution for web-based
applications.

In Chapter 2, “AJAX Building Blocks,” we dive into the AJAX technol-
ogy stack. This includes critical information about the right way to program
JavaScript, and we pay special attention to object-oriented JavaScript
development, the Document Object Model, cascading stylesheets, events,
and XMLHttpRequest object, as well as other issues relating to transfer-
ring data from the client to the server.

Chapter 3, “AJAX in the Web Browser,” builds on Chapter 2 and lays
a foundation for understanding the major browser differences, and with
that knowledge, it looks at how one can build AJAX applications using the
Model-View-Controller design pattern. In particular, you see how to write
a client-side Model in JavaScript, how to generate HTML views from data,
and how to connect the Model and View using a JavaScript-based
Controller that relies on a publish-subscribe event system.

In Chapter 4, “AJAX Components,” we are ready to look at how you
can build an AJAX user-interface component for use in a web application.
In particular, we examine the differences between an imperative and
declarative approach, and we look at some of the caveats of a declarative
approach while presenting a complete example of building an AJAX-based
data-grid component.

At this point in the book, we look at some of the overarching goals and
problems with AJAX development. Chapter 5, “Design to Deployment,”
specifically looks at issues throughout the software development lifecycle
that are unique to AJAX, from application design to testing to deployment.
You should leave this chapter with a good idea of various AJAX perform-
ance problems as well as many of the tools that are useful from the start to
end of any AJAX development project.



Chapter 6, “AJAX Architecture,” introduces the reader to various
architectural issues surrounding AJAX development. This includes investi-
gating asynchronous messaging patterns and approaches to server commu-
nication such as server push, caching, scaling, and offline AJAX. Although
many of these are common to any web-based application, we approach
these issues with a unique AJAX perspective.

Building on Chapter 6, Chapter 7, “Web Services and Security,” dis-
cusses how AJAX can fit into a service-oriented architecture using Web
Services in the web browser, as well as the different security problems that
can arise when building an AJAX web application.

Chapter 8, “AJAX Usability,” starts the final section of the book by explor-
ing some pertinent topics in usability, specifically where they apply to build-
ing AJAX applications for everyday users. Of interest in Chapter 8 are com-
plete solutions to common problems such as the Back-button problem and
approaches to addressing accessibility and internationalization.

Chapter 9, “User Interface Patterns,” is a hands-on exploration of
some powerful AJAX user-interface patterns including in-place editing,
master-detail, live forms, and drag and drop. These are some of the core
user-interface design patterns that developers should be aware of when
building almost any AJAX application.

In Chapter 10, “Risk and Best Practices,” we shift gears and explore
sources of risk in developing scalable enterprise-grade AJAX applications.
This is likely the least explored topic in AJAX books but is equally impor-
tant to the technology itself when considering building a new application.

To wrap things up, in Chapter 11, “Case Studies,” we look at some
actual AJAX implementations in demanding enterprise environments. We
speak to the developers and hear what they did right or wrong and what
they would do differently next time.

All in all, we hope this gives you a new perspective on AJAX develop-
ment, and most of all, that you come away with some new skills to bring to
your development projects.
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Support/Feedback

We tried, of course, to keep all the information in this book as current 
and correct as possible, but errors are bound to slip through. We 
apologize in advance for any inaccuracies. Please see the book website
http://www.enterpriseajax.com for any errata.

In addition, you will find all the source code from this book on the
website for convenient download. All the source code is available under a
GPL license.

We’re also eager to get feedback on the book, code samples, and so-on
for the next edition. Please direct this feedback to enterpriseajax@nito-
bi.com.

Preface xvii
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CHAPTER 1

AJAX AND RICH INTERNET
APPLICATIONS

Traditional web-based applications are common place in today’s enterprise.
They are used for everything from customer relationship management
(CRM) to enterprise resource planning (ERP). Although useful, these
applications are, for the most part, built largely depending on traditional
web-application stalwarts of HTML forms and whatever preferred server-
side programming to do the heavy lifting. In these traditional web applica-
tions, the user interface (UI) is commonly rigid and noninteractive with
any data entered by the user requiring a complete web page refresh to
have that data submitted to the server. The combination of an unfamiliar
HTML forms-based UI with the lengthy delay associated with refreshing
the entire web page—data, style, structure, and all—can result in a thor-
oughly tedious experience for the end user. 

This is where Asynchronous JavaScript and XML (AJAX) can be a use-
ful tool in improving web application usability. It’s spawning a new breed
of web applications that can expand the possibilities of what users can
accomplish inside a web browser. AJAX is not only improving upon stale
and archaic web architectures, but it also enables web-based applications
to rival or surpass the importance of desktop applications in terms of
usability and user experience. AJAX even allows powerful new application
workflows and visualizations that currently have no desktop software-based
equivalent—not necessarily because of a technological shortfall on the part
of desktop developers but certainly because AJAX has put Rich Internet
Applications (RIA) within reach of most web developers. From that per-
spective, AJAX has already changed and will continue to change the way
users view traditional web and desktop applications alike.

Although AJAX recently garnered widespread acclaim from its use in
the popular Google web applications such as GMail and Google Maps, it
has actually been around, along with the constituent technologies that



comprise the AJAX acronym, for nearly a decade. AJAX is primarily just a
renaming of dynamic HTML (DHTML), which in the past was shunned
by the developer community yet today has become a hot ticket. Most of the
technologies and techniques associated with AJAX are well understood.
Although AJAX is particularly en vogue in public web application develop-
ment, it is also starting to make headway in the enterprise setting. This
book introduces AJAX to developers who are accustomed to working with
traditional web applications in the enterprise, be it anything from CRM to
e-commerce application development. We present AJAX techniques giving
a firm grounding in the technical details that can enable you to build
advanced AJAX applications that improve application usability and, there-
fore, impact the business bottom line. 

The question begs to be asked, however, “What place does a rich-client
technology like AJAX have in the enterprise?” You can think of the bene-
fits in at least three ways:

■ AJAX can improve and empower the user experience for end users,
making them more effective and satisfied.

■ AJAX can reduce the demands on network and server infrastruc-
ture, saving money by reducing maintenance and even bandwidth,
and improve quality of service for all users.

■ AJAX can create the possibility for new kinds of functionality not
possible or practical in a traditional application model, giving users
new tools to achieve their goals.

To understand why all this can be true, you need to appreciate how
incredibly limiting the traditional web application model is and how AJAX
makes more from the sum of its parts. The opportunity to innovate with
web experiences drives the use of XMLHttpRequest, JavaScript, 
and Cascading Style Sheets (CSS) and creates new opportunities for the
enterprise.

There’s no question that the enterprise AJAX marketing machine is in
top gear. Enterprise vendors are supporting AJAX in many forms. IBM has
initiated the Open AJAX Alliance, and Dojo dominates web-development
discussion boards. Microsoft released ASP.Net AJAX, and Google has its
Web Toolkit (GWT) targeted at Java developers. Oracle has ADF, a set of
AJAX components for Java Server Faces, and Yahoo released the Yahoo
User Interface library (YUI). Adobe supports Flex and AJAX integration
through the FA Bridge and has released an open-source AJAX framework
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called Spry. Underneath it all, however, is a genuine and compelling need
to improve the way enterprise web applications are designed.

The Changing Web

Microsoft first introduced the core piece of technology required for AJAX
functionality, the XMLHttpRequest (XHR) object, at the end of the ‘90s in
Internet Explorer 5. At the same time, it introduced Outlook Web Access
(OWA), which was quite an impressive AJAX interface and far ahead of its
time. The main drawback at that time was that it was not possible to use
XHR in any other browser, and there was strong reluctance in the com-
munity to locking into yet another Microsoft tool or platform. This is evi-
denced by the slow adoption of XHR in mainstream development until
recently.

With the eventual introduction of XHR remote scripting in Firefox and
Safari, it became possible to construct rich asynchronous communication
in a cross-browser fashion. Implicitly, this meant that XHR could be
deployed to wide and diverse audiences without much risk. When com-
bined with JavaScript, DHTML, and CSS, it became possible to build rich
client applications without the annoying refresh that characterized web
applications. Unlike many other rich client techniques or technologies, dis-
cussed in a later section, AJAX is based on open standards supported by
different browsers and operating systems—virtually eliminating the fear of
vendor lock-in and increasing the opportunities for portability.

Everything in a traditional application revolves around the web page
being a static view into an application that is based entirely on a web server.
The only possible user interaction is to enter data into a web form or click
a link—both of which result in the entire page being refreshed whether it
was to update an entire customer record in a CRM application or to
change the application state between viewing a customer record to editing
it. In some respects, the traditional web application leaves much to be
desired—such as when entering large amounts of data. At the same time,
there are many situations in which the traditional web application excels;
applications such as search engines or document repositories have long
been useful and successful examples of traditional web applications.
Furthermore, the strengths of the traditional web, for example, the HTTP
protocol and resource caching, are strengths that are also used by AJAX-
based applications.
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Unlike popular AJAX mapping or email applications, most enterprise
web applications are built around data entry, data editing, or data reporting.
The most common data entry applications consist of a list of data such as cus-
tomer records or sales information in a CRM application where items can be
added to the list, deleted, or edited. Let’s look at how the user interaction
might play out in a traditional and an AJAX-based web application when a
hotshot salesman is asked to use the new, but painfully slow, online CRM
tool to track his meetings, contacts, and progress in the sales process.

Sore Points of Traditional Web Applications
As the salesman logs in to the application, he’s confronted with a web page
containing a list of ten potential customer records. In most traditional web
applications, this sort of functionality would be achieved with a static
HTML <table> listing each of the data records, beside which would be
buttons that link to edit and delete pages. The salesman now wants to
update a record with some new information. The first task is to locate the
record. If it’s not in the first ten items, he will have to search, which
involves navigating through the data in the list by paging to the next ten
items and waiting for a page to refresh. When he locates the record, he
clicks the Edit button. Clicking the Edit button sends a request to the
server; then, a new page is sent up to the web browser with a number of
form fields on a page. Most of the form fields are text fields; some provide
check boxes, drop down lists, or simple data validation (like checking to
ensure a local telephone number has seven digits). On the data edit form,
there would be little in the way of keyboard shortcuts, aside from the tra-
ditional Tab and Shift + Tab functionality to move between edit fields.
After the data is edited, the user clicks the Save button at the bottom of the
page, which sends the data to the server so that it can validate the data and
commit it to the database. Another page is sent back to the browser to con-
firm the save. If an error occurs in the data, the user gets a visual cue on
the form page that needs to be sent back to the browser, makes the appro-
priate edit, and clicks the Submit button again. A fairly slow and tedious
process if you have to do this same operation many times a day.

Rather than having a separate form for editing data, the data listing
web page can be updated to an editing page where each data record can
be edited at once. After all the changes are made, they can be submitted
to the server to be saved. In the name of usability, this is the type of UI that
many traditional web applications might use rather than the single record
editing scenario previously described. When the user decides to save the

4 Chapter 1 AJAX and Rich Internet Applications



data, it must all be saved at once rather than incrementally as it is entered or
updated by the user. This means that all the data must be sent to the server
in one large batch, which can result in one of several possible outcomes:

■ Concurrency or validation issues force all the data to be redisplayed
in a busy and hard-to-understand format prompting the user to fix
multiple problems with the data at once.

■ Momentary network or server errors can cause the data to be cor-
rupted or lost completely with little aid for the end user to resubmit
the data.

■ User authentication fails and all the changes are lost.

Whatever the outcome, it generally results in several, long page
refreshes as the server persists the data to the database and redirects to a
new web page causing a great deal of frustration and anguish for the end
user. The interactions between the user and the application are illustrated
in the sequence diagram in Figure 1.1. Of particular note are the regions
where the user sits idle waiting for the response from the server. (This time
is often spent playing Solitaire.)
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HTML forms do make sense for certain types of data, especially for
novice users or infrequent operations; however, for applications with lots
of complex data that has to be navigated through quickly and edited on-
the-fly, they are painful. If a user needs to copy data from a spreadsheet or
email into the application, it means retyping everything or copy and past-
ing each individual piece of data. Usability experts sometimes refer to this
as “swivel chair integration,” and it doesn’t take a usability expert to figure
out that this is not an efficient way of working and is a tedious experience.

AJAX Painkillers
Unlike the traditional web forms approach to a high-volume data entry
application, an effective application needs to be responsive and intuitive.
To that end, the impact on the users’ workflows should be minimal; for
example, the users need to scroll through thousands of prospective cus-
tomer records as though the data was accessed right from their local com-
puter, as opposed to paging through ten records at a time. They also need
to continue entering data into the application while data is saved to the
server. And the UI conventions and interactions of the application must be
as close to desktop applications as possible, reducing time spent as the user
switches their thought process from desktop to web. An ideal interface for
rapid data entry needs to be something that resembles a spreadsheet but
has each column bound to a particular field in a database table. Although
like the traditional application, the data would be listed in a simple HTML
<table>, the data for any record in the interface would immediately
become editable when clicked and saved to the server when the users
press the Enter key—as is the case in most spreadsheet applications. If
errors occur during the saving process due to concurrency issues in the
database, this information would be dynamically displayed in the interface
showing which data was in error as the errors occur. Similarly, after editing
the data and pressing the Enter key, the focus would automatically move
to the next record, which immediately could be edited by pressing any key-
board key, again as one expects from desktop spreadsheet applications, as
shown in Figure 1.2. You can see that by using AJAX, there is no time that
the user is forced to sit idle while waiting for the server to respond.
Instead, the user can continue to edit data before the response from the
save operation returns to the browser.
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Figure 1.2 Sequence Diagram of AJAX Web Application Data Editing
Workflow—The Asynchronous Nature of AJAX Enables the End User to Continue
Working While the Server Processes the Requests

The key to this AJAX-based user interaction is that it is focused on
sending small pieces of data, not a rendered HTML web page, to and from
the server rather than a monolithic web page assembled completely by the
server. This is what enables the user to edit a customer record on in the
web browser without any requests to the server until the data is ready to
be saved. Even then, the web page is not refreshed because only the edited
data is sent to the server behind the scenes, asynchronously, using AJAX
functionality.

Other hot keys also need to work in the example application, such as
Ctrl + N to create a new record and Ctrl + V to paste data from either text
documents or spreadsheets directly into the web application. (See Figure
1.3.) Furthermore, server-side data validation can be used so the user can
get real-time feedback on the availability of a username or email address
in the database and, therefore, further reduce the number of page
refreshes.
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Figure 1.3 Screenshot of an AJAX Data Grid Application Exhibiting Desktop
Spreadsheet Functionality, Such as Data Selection with the Mouse-Enabling
Features (Such as Data Copy and Paste)

Protecting users from themselves and the effects of networks is another
benefit in usability that you can take advantage of in an AJAX architecture. It
can be frustrating to spend time filling out a long HTML form only to lose
your connection and then not being able to commit your actions or data entry
back to the server or database. With AJAX, you can constantly send data back
to server asynchronously. This also allows you to keep the server side and
client side data in sync at all times. Although you wouldn’t want to unneces-
sarily commit changes to a data base on every keystroke, you can push data
up to the server or even store it locally to protect the user from losing the data
due to network outages or client system problems.

AJAX in the Enterprise

Until recently, the widespread use of JavaScript was limited at best. JavaScript
itself has a history of being banned in some cases from use in corporate web
development because of irregular support among browsers and security con-
cerns. The modernization of JavaScript in Firefox and Internet Explorer
finally gave developers a reliable platform on which to create rich applica-
tions, and the coining of the term AJAX gave a common vernacular. A survey
by BZ Research in September 2006 (see Figure 1.4) found that 18.9 percent
of respondents said that their companies had deployed production systems
using AJAX.1 Another 12.1 percent said that they were developing their first
AJAX production systems but haven’t deployed yet, and 14.2 percent are
developing pilot systems. In addition, 37.7 percent were actively researching
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the technology. A mere 9.5 percent said that neither they nor their company
has plans to use AJAX (7.6 percent said that they didn’t know).

Using Ajax Actively

About to Deploy

Developing pilot AJAX

applications

Actively Researching AJAX

No plans to use AJAX

Don’t know

Figure 1.4 AJAX Use in the Enterprise 2006 (Source: SD Times)

Looking at the demand for qualified developers, the sheer number of
new job postings related to AJAX is astounding. In Figure 1.5, you can see
the growth in job postings that require AJAX skills.

Figure 1.5 AJAX Job Trends (Source www.indeed.com)

www.indeed.com


This demand is driven by organizations that feel pressure to modern-
ize their approach to application development for sound economic rea-
sons. These drivers include the need for greater usability, improved use of
network infrastructure, and better data architectures.

Drivers for AJAX Adoption

Enterprises application development has no room for superfluous use of
risky or unnecessary technology. Development is centered on helping
employees do their jobs better and helping enterprises reduce costs, gain
a competitive advantage, or simply to make money. Any investment in a
new technology must be justified along these guidelines. As developers,
you need to be mindful of the drivers for adoption of AJAX in the enter-
prise if you are to be successful at developing enterprise-quality software.

Usability
Although it’s clear that AJAX is first and foremost a tool for user experi-
ence, we still haven’t explained why this is so important. Does it actually
matter if our software is nicer to use? How large or small is the user expe-
rience opportunity? 

“I estimate that low intranet usability costs the world economy $100
billion per year in lost employee productivity”—Dr. Jakob Nielsen,
Information Architecture for the World Wide Web, Second Edition

Some of the benefits associated with good user interfaces are qualita-
tive and difficult to measure precisely. This isn’t to imply they are not of
financial value, but many business benefits are hard to quantify, and sea-
soned IT managers know intuitively they can translate into significant bot-
tom-line savings. When we look at streamlining a user interface, we can
measure success by looking at factors like the following:

■ Steps to complete a task—Reducing the number of steps has impli-
cations for the amount of time consumed but also for the number of
opportunities for error. Fewer errors mean cost savings down the
road when these errors would have to be manually corrected. 
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■ Benefits of a familiar user interface—Often, Web-based applica-
tions replace desktop applications that had superior user interfaces.
The benefits of offering users a similar or even a familiar user inter-
face to what they use on the desktop means lower training costs,
fewer errors, and greater out-of-the-gate productivity. 

■ Improved application responsiveness—More responsive applica-
tions can improve productivity not only by reducing “wait,” but also
by promoting a more fluid, uninterrupted workflow. In a responsive
application, users can move rapidly from one action to another as
quickly as they can visualize the workflow. Less responsive applica-
tions can defeat the users’ workflow visualization by forcing them to
continually wait for information to be displayed.

■ Impact of better information—A rich client application provides
better information to the users by giving visual feedback and hints
as to the functionality of the user interface. (Buttons light up when
hovered, menus reveal themselves when selected, and so on.)
Forms can validate themselves against data instantly without having
to wait for lengthy page refreshes, and users can see early on when
mistakes have been made, when they are made, which helps to
maintain a linear workflow and avoid mistakes.

■ Direct data visualization—Offloading much of the data process to
the client along with client-side technologies such as Dynamic
HTML and Scaling Vector Graphics means that data can be visual-
ized in new dynamic and intuitive ways reducing the conceptual
work for the end user of the application.

■ Support volume—If usability has increased, there should be an
impact on the number of support requests for the impacted appli-
cations. This is something that IT managers need to watch closely
and use as a barometer of user-interface usability.

Usability is often referred to as a reason for AJAX adoption but rarely
well defined. When evaluating AJAX application usability, it is important to
look at the issue both quantitatively and qualitatively and compare results
to traditional web applications. Improved usability in an AJAX application
reveals itself quantitatively through reduced user error or increased pro-
ductivity and qualitatively through user feedback and preferences.

Productivity in economic terms is generally a measurement of output
for hours worked. So, if you can increase the output of workers in large
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enterprises, there’s clearly value in the usability investments. Enterprise
work forces spend a significant part of their time using web-based applica-
tions, which means that improving these tools has tremendous overall ben-
efits. The productivity gains from an AJAX UI can be significant. In
applications with high data throughput where hundreds or thousands of
employees are performing data entry on a daily or hourly basis, clear quan-
titative measurements can be made about productivity. Using a web appli-
cation with an AJAX UI can certainly save several seconds per mouse click
removing costly web page refreshes that can quickly add up when applied
to every step in a transaction across an entire business every day.

By thinking about a few simple user interactions with enterprise web
applications, we follow some general guidelines throughout this book that
can result in improved usability of your web applications.

Fire and Forget
The most basic thing to consider in the interests of usability is the power of
asynchronous server interactions. Asynchronous interactions mean that the
user can interact with the application and continue to achieve workflow goals
at the same time as the server is dealing with previous actions, such as per-
sisting edited data to the database. We call this fire and forget because the
request to the server is sent, and application control is immediately returned
to the user who can then proceed to work. When the response from the
server is finally received by the web browser, the application can then
ensure that no errors occurred on the server, and the user is not required
to take any action—although, they might see some small change in the UI
to indicate that the operation was successful. In the rare cases where an
error occurs on the server, the user will be interrupted and notified of the
error so that they can take action to correct it.

These asynchronous requests to the server occur behind the scenes
through JavaScript, which is equally important because it enables the
application to fire and forget requests and removes the need for costly
page refreshes. Quite simply, AJAX enables faster and more responsive
UIs, so users spend less time waiting and more time working.

In addition to client-side efficiency improvements, we show you how
using AJAX server requests can improve server performance through
caching, and much of the application business logic can even be moved to
JavaScript code in the web browser, further reducing server workload. The
knock on effect is that there is also reduced network traffic and ultimately

12 Chapter 1 AJAX and Rich Internet Applications



latency for the end user. A great example of this effect is how
Macrumors.com used AJAX to reduce bandwidth by a factor of six and
needed only half as many servers.2

Virtual Desktop
A major benefit of the AJAX web application over a standard desktop
application is that it’s built from the beginning to consume data and not
documents; this data can come from a central web server or an external
web service. AJAX applications revolve around accessing and displaying
data. Unlike desktop applications, which are typically confined to local data
storage or use the network access occasionally for updates, AJAX-based
applications are consumers of web accessible data. Using the browser to
orchestrate and consume data from multiple sources in one interface is
powerful and opens a whole new range of applications that we explore
later. We have already seen this shift in how we consume and sometimes
produce web pages versus documents. Now, we have the ability to push
further and consume and update different types of data merely with the
browser.

In the corporate setting, giving the users the impression that the data
is actually on their local computer is relevant in many scenarios. In some
instances, there is no choice, such as in many financial systems where live
market and trading data needs to be delivered to the client in real time.
Currently, many of these applications are delivered through heavier tech-
nologies that are not as platform-independent or as easy to distribute as an
AJAX web app through a web browser.

Giving the user the impression that the data is right on their desktop
goes a long way to improving the application speed and, therefore, the
users productivity and efficiency.

Context Switching
AJAX brings to the web interactivity and efficiencies we’ve become accus-
tomed to in the desktop environment. We have already mentioned how a
large difference between AJAX and traditional web applications is that
AJAX applications often carry over desktop user interaction patterns to the
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web application. The result of this is that users find web applications more
usable due to simple time-saving mechanisms such as copying data from a
desktop spreadsheet to a web-based spreadsheet and that when switching
between using a desktop application and a web application through the
course of a day, the users need not change their mental model of the appli-
cation in terms of what actions they can and cannot take. Other key factors
when considering how to reduce the amount of time spent transforming
from a desktop to a web approach to working include keyboard shortcuts,
mouse movements, and general UI design patterns. Developers need to
consider these factors when building web applications with high usability
in mind.

At the same time, we need to be aware that other techniques are
achievable through AJAX that, with some user training, can actually be
more efficient for end users. Some of those use cases include operations
such as drag and drop where providing better affordances to users to indi-
cate what objects can be dragged and where they can be dropped can go a
long way in improving application usability.

Network Utilization
In addition to the qualitative user experience (UX) concerns, we can look
to quantitative metrics to evaluate the potential for cost savings. A recent
study on Developer.com3 found that AJAX had the potential to reduce the
number of bytes transferred over the network by 73 percent, and total
transmission time by 32 percent. In a sample application, users experi-
enced the following measurable benefits:

■ Reduced time spent waiting for data to be transmitted—Time
is money. Over many repetitions, the time employees spend waiting
for the page to load can add up to significant costs. 

■ Time spent completing a particular task—Increased efficiency
in the user interface can often mean that time is saved at the task
level, offering opportunities for concrete cost savings. 
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