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HOUR 1

Getting Started with ASP.NET
Ajax

What You’ll Learn in This Hour:

> Introducing Ajax

» Technologies that make up Ajax
The pros and cons of using Ajax
ASP.NET Ajax

Goals of ASP.NET Ajax

Installing Ajax

Creating your first Ajax application

vV vYVvyyvVvyy

The solution to building applications with fast, user-friendly, and responsive user inter-
faces is here. Yes! Ajax is in. Ajax is an acronym for Asynchronous JavaScript and XML—a
technology that can reduce web page postbacks significantly and yield better response
times for your web applications. Using Ajax, the hits to the web server are reduced—thus,
you have fewer page refreshes. Moreover, you can use Ajax to ensure that a specific por-
tion of the page is refreshed and not the entire page content.

Usage of Ajax provides rich user experience with a responsive user interface, which even-
tually results in an awesome user experience. The ASP.NET 2.0 Server development plat-
form is now integrated with the client-side libraries that incorporate cross-browser
JavaScript and DHTML technologies. ASP.NET Ajax was available as a separate package
in ASP.NET 2.0. With ASP.NET 3.5, you have the Ajax framework built in. In other words,
you need not download and install the Ajax package separately in your system; you have
built-in support for all Ajax features. There have been a lot of improvements to Ajax in
ASP.NET 3.5. We discuss these improvements later in this book. In this hour, we take a
look at ASP.NET Ajax, its ingredients, and how we can get started with it.
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Things You Should Know

To understand the concepts covered in this book, you need a basic understanding of
the following:

> JavaScript
» ASP.NET 2.0

> C#

Ajax—A Paradigm Shift

The advent of Ajax has put an end to the arduous struggle of web application devel-
opment communities worldwide to find a technology that can not only improve
response times, but also allow for asynchronous processing. Ajax is a technology
with cross-platform, cross-architecture, and even cross-browser support. In fact, Ajax
has already become recognized in Microsoft and Sun development communities for
building lightning-fast web applications with improved response times, which
results in awesome user experiences. Note that Ajax is a technology; it is not specific
to ASP.NET or Java. You can use Ajax in both of the preceding technologies. More-
over, you can use Ajax in any web browser, such as IE, Mozilla, Firefox, and so on.

Prior to Ajax, we could register client-side scripts ASENET 2.0 Ajax Page level
methods. Here is an example:

Page.ClientScript.GetPostBackEventReference(this, String.Empty);

There’s an old proverb that says, “The old order changeth yielding place to new.”
With the introduction of Ajax, there has been a paradigm shift—we have moved
away from the earlier trend in which we had to force a postback to retrieve data
from the server. With Ajax, we can do the same even without a postback to the web
server. The result is improved response times and better performance of the applica-
tion as a whole.

Ajax uses the XMLHttpRequest object, a JavaScript object that can communicate
directly with the web server to retrieve data, without the need to reload web pages
each time data is requested. We discuss more on XMLHttpRequest object in Hour 3,
“Working with the XMLHttpRequest Obiject.”
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Technologies That Make Up Ajax

Ajax is, in itself, a combination of existing technologies. These include the
following:

> XMLHttpRequest object

JavaScript

>

> DHIML
> DOM
>

XML

Let’s briefly discuss each of them.

JavaScript is a scripting language developed initially by Netscape, but having the
capability to be used on all known browsers. It is an interpreted language that can
be used both on the client and server side as a scripting language. JavaScript can be
easily used to interact with the HTML elements, validate user input, and manage
your settings, such as the color and background color of different controls on a form.
Like any other programming language, JavaScript contains variables, arrays, loops,
functions, operators, exception handling in the form of “try” and “catch” state-
ments, and so on. You can place your JavaScript code directly on the same HTML
page or even in a separate .js file and link your web page with it.

All the HTML elements in your web page are organized in a Document Object
Model, a W3C recommendation that every browser follows. This model describes
how all the elements in an HTML page, such as input fields, paragraphs, images,
anchors, and so on, are related to the topmost structure: the “document.” This
model defines the structure in a tree consisting of all the attributes and methods
defined for an object in the document.

Fine, but what is DHTML? DHTIML is the acronym for Dynamic Hypertext Markup
Language, a technology that you can use to make your web page dynamic with the
use of JavaScript. The word “dynamic” implies the capability of the browser to alter
the look and style of HTML elements after the document has been loaded onto the
browser. This dynamic content can be realized in several ways, either by applying
properties to elements or by applying layers to a document.

CSS, or Cascading Style Sheets, are files that store the styles of your web page HTML
elements. These files typically have the .css extension. Note that CSS is basically
used to provide a customized look and feel to your HTML elements. You can use CSS
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files to store the formatting and style information of elements at a common place
and then reuse it in your web forms to facilitate easy maintenance and enforce the
consistency of the look and feel of the user interface elements.

As an example, you can store all the headings in all the web pages of an applica-

tion by defining them as a class in the .css file. Later, if the heading style needs to
be changed, you can do this just in one place—the .css file. The changes would be
reflected across all web pages of your application wherever this class has been used.

The Pros and Cons of Using Ajax

Some of the many benefits of using Ajax in web-based applications include the fol-
lowing:

» Improved user experience
Asynchronous processing

Reduced server hits and network load
Platform and architecture neutrality

Multibrowser support

vV v v v VY

Faster page renders and improved response times

We discuss each of these as we progress through the hours of this book.

The Downsides of Using Ajax

Now let’s discuss the drawbacks of using Ajax or, more precisely, areas where Ajax
can fit and those where it can’t. Although Ajax comes with a lot of advantages,
there are quite a few downsides to using Ajax in your web applications. The major
drawback is its massive usage and dependency on JavaScript. It should be noted
that JavaScript is implemented differently for various browsers, such as Internet
Explorer, Netscape, Mozilla, and so on. This becomes a constraint especially when
you need to make Ajax work across browsers.

Added to this, you do not have support for JavaScript in mobile browsers. So, taking
Ajax’s dependency on JavaScript into consideration, Ajax might not be well suited
for designing mobile applications.

Usage of Ajax makes your web page difficult to debug, increases the code size of
your web page, and makes your web page prone to potential security threats.
Moreover, its usage—and the asynchronous operations thereafter—tend to increase
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the load on the web server. When using Ajax, making your application cross-
browser compliant is rather difficult (although not impossible, of course), and the
Back button of your web browser does not work.

Looking Back in Time

The technologies that make up Ajax are not new; they’'ve been around for years.
Netscape'’s LiveScript (eventually called JavaScript) allowed for asynchronous pro-
cessing some time ago.

Netscape came up with support for Dynamic XML and Microsoft with the
XMLHttpRequest object within the browser that can be used to retrieve data from
the server asynchronously. This phenomenon was later called Ajax by Jesse James
Garrett of Adaptive Path in early 2005. Ajax was born. However, it was only in the
fall of the same year that Ajax made its presence felt within development communi-
ties worldwide.

Google led the drive to make Ajax known to these communities by announcing the
first public implementation of Ajax in Google Suggest. Because of these efforts,
examples of the public use of Ajax can be found worldwide; a few of these examples
are as follows:

» Google Maps
» Google Suggest
» GMail

» Live.com

And, the list goes on!

What Is ASP.NET Ajax?

ASP.NET Ajax, formerly known as Atlas, is an extension of ASP.NET 2.0. It allows
you to leverage the power of Ajax while developing ASP.NET Ajax web applications.
The MSDN states, “ASP.NET Ajax is a set of technologies to add Ajax (Asynchronous
JavaScript and XML) support to ASP.NET. It consists of a client-side script framework,
server controls, and more. Although Ajax is essentially a client-side technique, most
of its real-world deployments call for server-side processing.”



HOUR 1: Getting Started with ASP.NET Ajax

The ASP.NET Ajax architecture has a framework developed for both client side and
server side. The client-side framework comes in the form of the Microsoft Ajax
Library. This Library includes a collection of client-side libraries that include support
for creating client-side components, browser compatibility, managing asynchronous
requests, web and application services, different core services in serialization,
JavaScript base class extensions, and so on.

The ASP.NET Ajax server components consist of several web server controls and com-
ponents to handle the flow and the user interface. It also shows the functionality of
ASP.NET 2.0 Ajax server extensions, which include support for localization, global-
ization, debugging, tracing, web services, and application services.

Moreover, ASP.NET Ajax has come up with several server controls—namely,
ScriptManager, UpdatePanel, UpdateProgress, and Timer—that enable a faster
response. These controls are responsible for faster updates, better response times,
and improved performance and efficiency. We'll look at each of these controls in
detail in the hours that follow.

ASP.NET Ajax also provides web services that can be used from the client script to
work with different application services for forms authentication and user profiles.
There are several ASP.NET application services provided with the Ajax server exten-
sions, which can be accessed by web service calls from the client script. This data
transfer can be handled by different network components that make it easy to
return results of a web service call.

Other Ajax Frameworks

Apart from Microsoft’s ASP.NET Ajax, there are plenty of other Ajax frameworks. We
discuss only the major ones—that is, those frameworks that are widely in use. Our
list includes the following:

> Atlas
» AJAXPro.NET
> MagicAJAX.NET

» Anthem.NET

Atlas, as mentioned previously, is the older form of Microsoft Ajax Library. It is a
framework that integrates the Client-Side JavaScript Library and is freely available
and can be used with ASP.NET 2.0 to develop Ajax applications. It has cross-browser
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support and exposes a number of object-oriented APIs, which can be used to develop
web applications that minimize server hits or postbacks and perform asynchronous
calls.

AJAXPro.NET is an Ajax library for use with the ASP.NET engine. The best part of
AJAXPro.NET is that you can use it in the Internet Explorer event if the ActiveX
object is disabled in your browser. Furthermore, it has certain distinct advantages
over Atlas. It does not have any web service layer and is compliant with both ver-
sions of .NET—.NET 1.x and .NET 2.0—and is simple to understand and implement
in your web applications.

MagicAJAX.NET, or the Magic Ajax engine for use with the ASP.NET engine, is also a
freely available Ajax framework. It is a flexible Ajax framework for use in the
ASP.NET platform. It was published in an article at www.codeproject.com. Since
then, it was improved a lot and was later provided free at www.sourceforge.net.

Anthem.NET is an open source Ajax framework that is compliant with ASP.NET 1.x
and 2.0 versions. This framework was developed by Jason Diamond and contains a
rich set of Ajax-enabled controls that can be used to Ajax-enable your web applica-
tions. You have support for View State in Anthem.NET with a rich set of controls and
server-side events.

Goals of ASP.NET Ajax

There are many goals for Ajax. The following are some of the most important:
» Improving performance and efficiency by negating page postbacks
» Introducing partial page updates to refresh only parts of a web page
» Reducing the network load
>

Providing a framework with a collection of integrated server- and client-side
components to ease development of web applications that can leverage the
power of Ajax

The section that follows discusses the steps for installing Ajax.

Installing Ajax

To start developing ASP.NET Ajax applications using Visual Studio 2005, you first
need to install and configure ASP.NET Ajax.


www.codeproject.com
www.sourceforge.net
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B¥ W]e In discussing how to install Microsoft ASENET Ajax in your system, this section
ay assumes that you have already downloaded the ASPNET Ajax installer package

from the download link provided later in this hour.

Setting Up Your Environment

Before you install ASP.NET Ajax in your system, make sure your system meets the
minimum installation requirements as outlined in this section. The installation pre-

requisites are as follows:

» A Windows OS that can host the Microsoft .NET framework (Windows 2000,
2003, XP, Vista, and so on)

> Microsoft .NET framework 2.0 or Version 3.0
> Internet Explorer 5.01 or higher

» Microsoft Visual Studio 2005 or Visual Web Developer Express Edition

(optional)
By ﬁ&]e Before you proceed through the installation steps discussed here, make sure that
ay you uninstall any previous versions of ASENET Ajax in your system.

Installing ASP.NET Ajax

The following are the steps for installing ASP.NET Ajax in your system:

1. Log in with the administrator’s privileges and initiate the installation proce-

dure.
2. Download the ASP.NET AJAX 1.0 from the ASP.NET Ajax downloads website:

http://www.microsoft.com/downloads/details.aspx?FamilyID=ca9d90fa-e8¢9-
42e3-0019-08e2c027f5d6 &displaylang=en

3. Execute the ASPAJAXExtSetup.msi installation package to install ASP.NET
Ajax in your system by double-clicking the .msi file and following the steps
shown in Figures 1.1 through 1.5.


http://www.microsoft.com/downloads/details.aspx?FamilyID=ca9d90fa-e8c9-42e3-aa19-08e2c027f5d6&displaylang=en
http://www.microsoft.com/downloads/details.aspx?FamilyID=ca9d90fa-e8c9-42e3-aa19-08e2c027f5d6&displaylang=en
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{i Microsoft ASP.MET 2.0 AJAY Extensions 1.0 Setup == 1

— Welcome to the Microsoft ASPNET 2.0
| AJAX Extensions 1.0 Setup Wizard

The Setup Wizard will install Microsoft ASP.NET 2.0 AJAX
Extensions 1.0 on your computer, Click Next to continue or
. Cancel ta exit the Setup Wizard,

Cancel

Back

i'é" Microsoft ASP.NET 2.0 AJAX Extensions 1.0 Setup o =] |

End-User License Agreement

Please read the Following license agreement: carefully

MICROSOFT SOFTWARE SUPPLEMENT ﬂ
LICENSE TERMS

MICROSOFT ASP.NET 2.0 AJAX
EXTENSIONS
Microsoft Corporation (or based on where you live, one of its affiliates)

licenses this supplement to you, If you are licensed to use Microsoft
\Windows operating system software (the “software”), you may use this |

¥ 1 accept the karms in the License Agreement:

Erint | Back I et I Cancel |
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FIGURE 1.1
Installation
Wizard—Step 1

FIGURE 1.2
Installation
Wizard—Step 2
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FIGURE 1.3
Installation
Wizard—Step 3

{iF Microsoft ASP.MET 2.0 AJAX Extensions 1.0 Setup ] 4

Ready to install Microsoft ASPNET 2.0 AJAX Extensions 1.0

Click Install to begin the installation. Click Back ta review or change any of wour
installation settings. Click Cancel to exit the wizard,

Back Cancel
FIGURE 1.4 { Microsoft ASP.NET 2.0 AJAX Extensions 1.0 Setup =
Installation
Wizard—Step 4 Installing Microsoft ASP.NET 2.0 AJAX Extensions 1.0

Please wait while the Setup Wizard installs Microsaft ASP.MET 2.0 AJAX Extensions
1.0,

Status:  Registering product

Eack | [dext |

Alternatively, you can execute the ASPAJAXExtSetup.msi package from the
command line:

msiexec /i ASPAJAXExtSetup.msi [/q] [/log <log file name>]
[INSTALLDIR =<installation path>]
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JRT=TE FIGURE 1.5

Installation

—_ Complated the Micrasoft ASP.NET 2.0 Wizard—Step 5

AJAX Extensions 1.0 Setup Wizard

Click the Finish button ta exit the Setup Wizard,

I Display Microsaft ASP.MET 2.0 AJAX Extensions 1.0
Release Notes

Bk Cance!

You are done! By default, the ASP.NET Ajax assembly
(System.Web.Extensions.dll) is installed in the following path:

drive:\..\Program Files\Microsoft ASP.NET\ASP.NET 2.0 AJAX
Extensions\v1.0.nnnn.

You can suppress the user prompt by using the /q option when specifying the pre- By W]g
ceding command. Remember not to include the assembly in the bin folder of your ay

Ajax-enabled website.

You can install and use ASPNET Ajax with Microsoft Visual Studio 2005 or the
Microsoft Visual Web Developer Express Edition. However, you do not need Visual
Studio 2005 to use ASENET Ajax to create ASENET web applications.

You can also install and use the Microsoft Ajax Library without the .NET frame-
work, and even on a non-Windows environment, to create client-based web applica-
tions for any browser that supports ECMAScript (JavaScript).

The Microsoft ASP.NET Ajax is now installed in your system and ready to use.

Creating Your First Ajax Application

The heart of any Ajax-enabled web page is the XMLHttpRequest object, an object
that facilitates communication with the server without posting the web page back to
the web server. This communication can be done synchronously or asynchronously
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without postbacks. In this section, we examine how we can implement a simple
application using this object. The XMLHttpRequest object is discussed at length later
in this book.

You have to instantiate the XMLHttpRequest object differently for different
browsers, such as Mozilla and IE.

Let’s now take a look at how you can use this object using JavaScript with different
browsers. After we get an understanding of how the XMLHttpRequest object works,
we can get into the details of the Microsoft Ajax Library and its usage. This Library
encapsulates all the JavaScript code in the form of an API and presents us with a set
of method calls that facilitate easier development in Ajax.

You need to follow specific steps to create your first sample application using the
XMLHttpRequest object. These steps are discussed in this section and the next section.

1. Create an instance of the XMLHttpRequest object, as shown in the following
code snippet:

var xmlHttp = new ActiveXObject("Microsoft.XMLHTTP")

In the next section we discuss how we can implement a generic function that we can
use across all common browsers. Moving ahead, we will make use of this function to
create an instance of XMLHttpRequest

In Mozilla and Safari browsers, the XMLHttpRequest is a built-in native object.
Creation of this object in these browsers is as follows:

var xmlHttp = new XmlHttpRequest();

Creating a Generic Function for Instantiating the
XMLHttpRequest Object

In this section we implement a generic function that can be used to create an
instance of the XMLHttpRequest object based on the type of the browser on which it
is intended to be used. This function is as follows:

<script language="javascript" type="text/javascript">
var xmlHttp = false;
function getXmlHttpRequestObject()
{
try
{
//IE implementation
xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
catch(e)
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{
try
{
//Legacy implementation
xmlHttp = new ActiveXObject("MsXml2.XMLHTTP");
}
catch(exp)
{
xmlHttp = false;
}
}
if (!xmlHttp && typeof XmlHttpRequest != 'undefined')
{
//Mozilla based browsers
//creating a native request object
xmlHttp = new XmlHttpRequest();
}
}
</script>

How Does It Work?

What does the previous code do? It illustrates the creation of the XMLHttpRequest

object appropriate for the browser type making the request. It is done with the help
of a simple exception-handling mechanism using the “try” and “catch” exception

blocks. Note that this method can be called from any page in the application by

simply placing this in a . js file and calling the getXmlHttpRequestObject method
wherever it is required. If we place this in a . js file, we need not write the same

code repeatedly in every web page.

2. Open Visual Studio 2005, and click File, New, Web Site to create a new web
site. Name this web site and save it (see Figure 1.6).

New Web Site (2R
Templates:
Visual Studio installed templates
I8 ASP.NET Web Site (28 Dynamic Data Web Site B, ASP.NET Web Senvice
I Personal Web Site Starter Kit = ASP.NET AJAX-Enabled Web Site % ASP.NET Futures AJAX Web Site
I ASP.NET Futures Web Site % Empty Web Site # ASP.NET Crystal Reports Web Site

My Templates
|z Search Online Templates...

ASP.NET AJAX-enabled Web site
Location: File System ~| C\Projects\Sams\STYASP.NETAjax | < [ Browse..

FIGURE 1.6
Creating the
web site

15
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3. Now place the following code in the Default.aspx HTML source:

<%@ Page Language="C#" AutoEventWireup="true"
CodeFile="Default.aspx.cs" Inherits="_Default" %>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML
Transitional//EN"
"http://www.w3.0org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<script language="javascript" type="text/javascript">

var xmlHttp = false;

function getXmlHttpRequestObject()

{
try
//IE implementation
xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
catch(e)
{
try
{
//Legacy implementation
xmlHttp = new ActiveXObject("MsXml2.XMLHTTP");
}
catch(exp)
xmlHttp = false;
}
}
if (!xmlHttp && typeof XmlHttpRequest != 'undefined')
{
//Mozilla based browsers
//creating a native request object
xmlHttp = new XmlHttpRequest();
}
}
</script>

<head runat="server">
<title>Creating your first ASP.NET Ajax Application</title>
</head>
<body>
<form id="form1" runat="server">
<div>
Your First AJAX application at work !
</div>
</form>
</body>
</html>

When you execute the application, the output is similar to what is shown in
Figure 1.7.
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75 Creating your first ASP.NET Ajax Application - Windows Internet Explorer FIGURE 1.7
2 http://localhostA9570/STYASP NETAjax/Default.aspx The first Ajax
— = program

¢ 4l | @ Creating your first ASP.NET Ajax Application

Your First ATAX application at work !

We now discuss how we can use Ajax to fetch data from the server asynchronously
and display it in the client browser.

4. We have the JavaScript function in place. Now let’s call and instantiate it, as
shown in the following code snippet:

getXmlHttpRequestObject();

Now, the instance is ready for use:

xmlHttp.open("GET", "TestFile.txt", true);
xmlHttp.onreadystatechange = function()

{
if (xmlHttp.readyState == 4)
{
alert(xmlHttp.responseText);
}
}

xmlHttp.send(null);

What Does the Previous Code Do?

What does the previous code do? It uses the XMLHttpRequest object’s GET/Open
method to read a text file on the server and display its content at the client side in a
message box using JavaScript.

Here is how the complete code inside the <Script> tag now looks like:

<script language="javascript" type="text/javascript">
var xmlHttp = false;
getXmlHttpRequestObject();
xmlHttp.open("GET", "TestFile.txt", true);
xmlHttp.onreadystatechange = function()
{
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if (xmlHttp.readyState == 4)
{
alert(xmlHttp.responseText);
}
}
xmlHttp.send(null);
function getXmlHttpRequestObject()

{
try
//IE implementation
xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
catch(e)
{
try
{
//Legacy object implementation
xmlHttp = new ActiveXObject("MsXml2.XMLHTTP");
}
catch(exp)
{
xmlHttp = false;
}
}
if (!xmlHttp && typeof XmlHttpRequest != 'undefined')
{
//Mozilla based browsers
//creating a native request object
xmlHttp = new XmlHttpRequest();
}
}
</script>

5. Add a file called TestFile.txt to your project, open it, and type some con-
tent, such as “Welcome to the world of Ajax.”

6. Save your work and start executing your project. You'll be prompted to add
the Web.Config file to your application to enable debugging.

7. Accept all the defaults, and click the OK button. This executes the application
and opens up a browser, showing the contents of the text file retrieved from
the server on an alert in your web page. We are done!

The output is captured, as shown in Figure 1.8.
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FIGURE 1.8
2 hittp://localhost:49570/STYASP,NETAjax/Default.aspx Welcome to the
I—‘ world of Ajax.

/2 Creating your first ASP.NET Ajax Application - Windows Intemet Explorer

W I@CreatmgynurﬁrstAsu.NEr.aqaxAppn:atmn

Your First ATAX application at work |

Windows Intemet Explorer =5

l h Welcome to the world of Ajax

In the code snippet shown earlier, the open method was used to communicate with
the server, and “readyState” returned a status code of 4, which implies that a trans-
action completed successfully.

So, after reading this section, you now should have a basic idea of how Ajax can be
put in action.

Summary

With Microsoft taking Ajax to new heights and quickly coming up with newer
releases, Ajax is all set to become the next-generation technology of choice for
building fast and responsive web applications. In this hour, we discussed the various
set of technologies that make up Ajax, the key ingredients of ASP.NET Ajax, the
major goals of ASP.NET Ajax, and why Ajax has become indispensable in web
application development communities worldwide. Apart from this, we’ve also
learned how to install ASP.NET Ajax and what comes with it. In the next hour, we’ll
explore the internals of the ASP.NET Ajax architecture. So, stay tuned!
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Workshop

Quiz
What are the basic goals of ASP.NET Ajax?

1.

2.

3.

What are the constituent technologies in Ajax?

Name some of the server controls that are included as part of the ASP.NET

Ajax framework.

What are the minimum requirements/prerequisites for installing and running
ASP.NET Ajax applications?

Name some popular ASP.NET Ajax frameworks.

Answers
1. The basic goals of ASP.NET Ajax are as follows:

>

vV v v VY

Reduced web server hits and network load

Rich and interactive user interface

Platform and architecture neutrality

Support for both synchronous and asynchronous communication

Provide a server- and client-side framework for seamless usage of Ajax
in applications

2. The constituent technologies that make up Ajax are as follows:

XMLHttpRequest object
JavaScript

DHTML

DOM

XML
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3. ASP.NET Ajax has come up with several server controls. These are the
following:

» ScriptManager
» UpdatePanel
» UpdateProgress

» Timer

These controls are responsible for faster updates, better response times, and
improved performance and efficiency.

4. To install and run ASP.NET Ajax applications, you should have all of the fol-
lowing in your system:

» A Windows OS that can host the Microsoft .NET framework (Windows
2000, 2003, XP, Vista, and so on)

» Microsoft .NET framework 2.0 or Version 3.0

» Internet Explorer 5.01 or higher

» Microsoft Visual Studio 2005 or Visual Web Developer Express Edition
(optional)

5. Some of the most popular ASP.NET Ajax frameworks include the following:

» Michael Schwarz’s Ajax.NET
Jason Diamond’s Anthem
MagicAJAX.NET

4

>

» ComfortASP.NET
» Microsoft’s Atlas
4

ASP.NET Ajax from Microsoft
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HOUR 2

Understanding the ASP.NET
Ajax Architecture

What You’ll Learn in This Hour:

» Introducing ASP.NET

» Understanding the ASP.NET architecture
The ASP.NET page life cycle events
Introducing ASP.NET Ajax

Goals of ASP.NET Ajax

The downsides of using ASP.NET Ajax
The architecture of ASPNET Ajax

Other Ajax frameworks

vV vy VvVvVvyyvyywy

Ajax is fast becoming an indispensable technology within web development communities.
In this hour, we take a look at the architecture of ASP.NET Ajax and its blocks. But, before
we delve deep into the architecture of Ajax, we examine the architecture of ASP.NET and
learn about ASP.NET Ajax.

Introducing ASP.NET

Microsoft’s ASP.NET is a platform that enables you to build web applications in a man-
aged environment. It offers you power, flexibility, manageability, extensibility, and more!
Before we delve deep into the architecture of ASP.NET Ajax, let’s take a bird’s-eye view of
what actually happens from the time your web browser sends a request to the web server
that runs the ASP.NET engine until the time the web browser receives a response back.
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A Quick Look at the ASP.NET
Architecture

In this section we take a look at the ASP.NET architecture. We divide our discussion
in two parts: the application life cycle events and the page life cycle events.

The Application Life Cycle Events

1. Whenever you press the Submit button on the web page, the request is sent to
the web browser; in our case, let the web server be IIS.

2. The IIS picks up this request and looks for the server extensions. Each server
extension is actually mapped to the IIS. Now, if the server extension of this
request is .aspx, it maps to aspnet_isapi.dll. After this .d11 is invoked, it
hosts the ASP.NET worker process that initializes the Http Pipeline.

In the Http Pipeline, you have a set of objects, such as HttpRuntime,
HttpWorkerRequest, HttpApplicationFactory, and so on.

3. If the HttpApplication object does not exist for the application, it creates
one—or else it picks it from the pool of these HttpApplication objects and
passes the incoming request to it to handle.

The HttpApplicationFactory is simply a factory that creates HttpApplication
objects. It is a pool that contains these HttpApplication objects so that the
request can be served.

4. The worker process calls the HttpRuntime.ProcessRequest () method.

5. The HttpRuntime creates the HttpContext and calls the
HttpApplicationFactory.

6. The HttpApplicationFactory creates an instance of the web page object
from a dynamically created assembly and selects the appropriate
HttpApplication object that can serve the incoming request.

7. The HttpApplication instance processes the request and, in turn, selects the
appropriate PageHandlerFactory.
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The HttpApplication object is responsible for selecting the appropriate
PageHandlerFactory for that requesting page; this creates an instance of the
page class of the web page that has initiated the request. All handler factories
implement the IHttphandler interface. How does the HttpApplication object
know which is the handler for that page? It first determines the type of the incom-
ing request and invokes the appropriate handler factory.

If the request is for a page, then it calls the PageHandlerFactory for that page.
It finds the handler for the page by searching the <httpHandlers> section of the
machine.config file. The HttpModule is one that fits into the HttpPipeLine of
objects and can filter or edit the requests or the responses that come its way. On
the other hand, the HttpHandler is responsible for initiating rendering and is
defined in the configuration files. Your web page class actually derives from the
System.Web.UI.Page class and implements the IHttpHandler interface.

8. The PageHandlerFactory now creates the page instance by making use of the
page handler of the web page. It does this to return the page instance to the
HttpRuntime through the HttpApplicationFactory.

9. The HttpRuntime uses this page instance and calls the ProcessRequest ()
method of the web page.

10. The ProcessRequest () method first calls the FrameworkInitialize()
method and then calls the page life cycle methods.

Each page handler implements the IHttpHandler interface that contains the
ProcessRequest () method, which is actually responsible for processing the
request. The response is complete and served to the client browser after the
page is unloaded from the memory.

The next section discusses the sequence of events that are executed in the life cycle
of an ASP.NET web page.

The Page Life Cycle Events

Now, let’s discuss the sequence of events that are executed in the life cycle of a page.
The following are these events, listed in the order in which they are executed:

1. Page_Init
2. LoadViewState
3. LoadPostData

4. Page_Load

25
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10.

® ® N o o

RaisePostDataChangedEvent
RaisePostBackEvent
Page_PreRender
SaveViewState

Page_ Render

Page_UnLoad

These events can be overridden—that is, you can override them to implement your

custom handlers—and are associated with their respective event handlers. The

ASP.NET page life cycle events are discussed in the following steps:

1. The page life cycle starts with the invocation of the Page_Init event. This

event is responsible for initializing the controls that you use in your page to
their default values. This event can also be used to create or even re-create the
controls in your web page that need to be created dynamically.

The next event handler that gets executed is the LoadViewState method that
restores the View State for the web page. This method is only executed if and
when the web page has been posted back and restores any previously stored
View State data associated with the web page.

But, what is View State? Well, View State is actually a hidden field stored within
your web page. The name of this hidden field is __viewstate. View State contains
the control state for the controls that your web page contains—in case the con-
trols in your web page lose the data contained in them, if a postback to the web
server occurs. The View State of a web page can be stored using the
SaveViewState method.

3.

The next method to be executed in this chain of events is the
LoadPostBackData. This method is responsible for processing the data of the
server controls, and these controls are populated with the previously posted
data.

The Page_Load event is triggered. This method can be used to populate and
bind data to your controls either from the database or any other sources,
states, and so on.

The RaisePostBackData and RaisePostBack events are triggered if, and only
if, there was a postback. The PreRender event is fired next, and you can use
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this event to make any changes to the data contained in your controls prior to
their rendering.

6. The Render event is triggered, which creates the Response object for the web
page. Now the page is eventually rendered through the Render event, which
uses a text writer to write the response stream to the Response.

The Response object is actually a property of the Page class. The Render event,
like the other events in the page’s life cycle, can be overridden. You can customize
the eventual output by overriding the associated event handler for the page’s
Render event.

7. The page is unloaded from the memory, and the Response object is sent to the
browser in the Page Unload event. You can override this method to perform
your necessary cleanup activities. According to MSDN, “Unload is called after
the page has been fully rendered, sent to the client, and is ready to be discard-
ed. At this point, page properties such as Response and Request are unloaded
and any cleanup is performed.”

Figure 2.1 depicts the page life cycle methods and the sequence in which they are
executed.

Request

_>

LoadViewState

LoadPostData

Page_Load

RaisePostDataChanged
Ne————————
T —

RaisePostBack

Page_PreRender

SaveViewState
Page_Render
Response <= Page_Unload
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FIGURE 2.1
The ASPNET
page life cycle
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You can learn more about ASP.NET architecture by reading Rick Strahl’s excellent
article at the following link:

www.west-wind.com/presentations/howaspnetworks/howaspnetworks.asp

Well, we have had a look at the architecture of ASP.NET—that is, the sequence of
events that occur from the time a request is generated until the time the response is
received by the web page initiating the request.

The next section discusses the architecture of ASP.NET Ajax.

A Bird’s-Eye View of the ASP.NET Ajax
Architecture

Before we delve deep into the ASP.NET Ajax architecture, let’s discuss how both an
Ajax and a non-Ajax web application work. In a non-Ajax web application envi-
ronment, the Http request that is sent by the client browser is directly processed at
the web server at the server side. The web server processes this incoming request and
returns the response back to the client browser in the form of HTML and CSS. This
happens synchronously—that is, the browser has to wait until the request is com-
plete. On the contrary, in an Ajax web application environment, the Ajax engine
sits in between the client browser and the web server. It is the Ajax layer that is
responsible for initiating requests both synchronously and asynchronously to the
web server. The web server processes these incoming requests and returns the
response to the Ajax engine rather than the client browser directly. The Ajax engine
returns the HTML and CSS data to the client browser. This model facilitates faster
responsiveness by minimizing postback delays and also by reducing the server over-
heads and network loads. Figures 2.2 and 2.3 illustrate how these two models work.


www.west-wind.com/presentations/howaspnetworks/howaspnetworks.asp

A Bird’s-Eye View of the ASP.NET Ajax Architecture

NonAjax-Web Application

HTTP Request

HTTP Response
XHTML, HTML, and CSS

Web Browser

Web Server

Ajax Web Application

Web Browser

Invoke Ajax Engine HTTP Request
HTTP Response XML data
XHTML, HTML, and
CSss
AJAX Engine Web Server
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FIGURE 2.2
Non-Ajax web
application
development
model

FIGURE 2.3
Ajax web appli-
cation develop-
ment model
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Note that there are two perspectives to the ASP.NET Ajax architecture: the server and
the client. In other words, you get two APIs with this framework: the server-side API
and the client-side API. We will learn both of them as we progress through this sec-
tion. Note that we refer to the client API as the client framework and the server API
as the server framework. It should also be noted that the client framework is not
tightly coupled to the server framework—that is, the client framework can work
independent of the server framework. Thus, you can use the client framework to
design and develop applications even in PHP or other web-based languages as well!
Figure 2.4 illustrates the components of the ASP.NET Ajax architecture.

HTML/XHTML Web Service Web Pages Web Services
CSS, Proxies
JavaScript

ASP.NET Ajax Server Extensions

The Component Layer ASP.NET Ajax Server Controls

Application Services Bridge

The Core Services Layer

Web Services Bridge

The Browser Compatibility
Layer ASP.NET 2.0

Ajax Client Framework ASP.NET Ajax Server Framework

In the next section, we begin our discussion on ASP.NET Ajax architecture with the
server framework.

What’s Inside the ASP.NET Ajax Server
Framework?

Inside the server framework, there is a collection of server controls and services that
extend the ASP.NET 2.0 framework. These are commonly known as server exten-
sions. They include support for localization, globalization, debugging, tracing, web
services, and application services and are essentially meant for reducing the round-
trips to the web server and providing incremental updates. The ASP.NET Ajax server
extensions framework includes the following:
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» ASP.NET Ajax server controls
> Application services bridge

> Web services bridge

The ASP.NET Ajax Server Controls

You can group the ASP.NET Ajax server controls into two distinct groups: Script
Management and Partial Update.

The Script Management Group
You have the following controls within the Script Management group:

» ScriptManager

» ScriptManagerProxy

The ScriptManager is the most important control for an Ajax-enabled web page. It
facilitates partial page rendering of a web page using the UpdatePanel, provides
access to web services, and enables registering the scripts. The other control in this
group—the ScriptManagerProxy—as the name suggests, acts as a “proxy” to the
ScriptManager control instance.

The Partial Update Group
The Partial Update or the Partial Page Rendering group contains the following con-
trols:

» UpdatePanel
» UpdateProgress

» Timer

The UpdatePanel acts as a container of controls that you can use for specifying the
portion of your web page where you need partial page rendering. This is the control
that works together with the ScriptManager control to provide you with an asyn-
chronous callback feature—that is, an asynchronous mode of operation that
requires less network and server load and provides you with an awesome user expe-
rience. The UpdateProgress controls work together with the UpdatePanel control and
are displayed automatically whenever an asynchronous update operation is started.
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The Application Services Bridge

The application services bridge is an API that enables the different application serv-
ices like authentication and profile management to be invoked from the client-side
script.

The Web Services Bridge

The web services bridge is an API that provides access to external web services from
the client-side script. You have JavaScript proxies available to access these web serv-
ices. Both of these bridges are responsible for asynchronous communication support.

The following section discusses the ASP.NET Ajax client framework.

What’s Inside the ASP.NET Ajax Client
Framework?

The ASP.NET Ajax client framework is essentially comprised of a set of JavaScript
files that form part of a library commonly called the Microsoft Ajax Library. The
major components that are included in this library are the following:

» The Component Layer
» The Core Services Layer

» The Browser Compatibility Layer

Let’s now take a quick look at each of these components.

The Core Component Layer

The Component Layer is comprised of a set of nonvisual components that provide
support for asynchronous communication, networking, localization, XML and JSON
serialization, ASP.NET application services, and so on.

The Core Services Layer

The Core Services Layer contains the ASP.NET Ajax Base Class Library and its exten-
sions, which facilitate object-oriented programming and an extension to the existing
JavaScript types.

The Browser Compatibility Layer

The Browser Compatibility Layer is responsible for providing cross-browser support
for Ajax-enabled web pages—that is, support for browsers such as IE, Mozilla,
Firefox, and so on.
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JSON, the abbreviated form of JavaScript Object Notation, is a subset of B¥ ﬁPe
ay

JavaScript. It is actually a good replacement for XML as a data interchange for-
mat. Moreover, it is lightweight and much simpler to read and write compared to
XML. We’'ll learn more about JSON later in this book.

Summary

Those days of unavoidable page refreshes and slow response times are now history.

With Ajax, you can now use client-side scripting to talk to the web server and

exchange data with a massive usage of JavaScript. Using Ajax, you can cut down

on the network load and the bandwidth usage and retrieve only the data that is

required to give you faster interfaces, richer user interfaces, and better response

times. We have had a bird’s-eye view of the architecture of ASP.NET Ajax in this
hour; we learn about the XMLHttpObject in the next hour.

Workshop

Quiz

1.

® g » w b

N

What is the purpose of the PageHandlerFactory?

What are the names of the sequence of events in the page life cycle?

What are the components of the ASP.NET Ajax server extensions framework?
Name the controls that are part of the Partial Page Rendering group.

Name the components of the ASP.NET Ajax Client Library.

Name some common Ajax frameworks, apart from the ASP.NET Ajax frame-
work.

Name the controls that are part of the Script Management group.

. What is JSON?
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Answers

1. The PageHandlerFactory is responsible for creating a page instance and
returning it to the HttpRuntime through the HttpApplicationFactory.

2. The sequence of events that occur in the page life cycle are as follows:

1.

10.

® ® N o g » 0

Page Init

LoadViewState
LoadPostData

Page_Load
RaisePostDataChangedEvent
RaisePostBackEvent
Page_PreRender
SaveViewState

Page_Render

Page_UnLoad

3. The ASP.NET Ajax server extensions framework includes the following:

» ASP.NET Ajax server controls

> Application services bridge

> Web services bridge

4. The Partial Page Rendering group contains the following controls:

» UpdatePanel

> UpdateProgress

» Timer

5. The major components that are included as part of the ASP.NET Ajax Client

Library are the following:

» Component Layer

> Core Services Layer

» Browser Compatibility Layer
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6. Some common Ajax frameworks are the following:
> Atlas
> AJAXPro.NET
> MagicAJAX.NET

» Anthem.NET

7. The controls that are part of the Script Management group are as follows:
> ScriptManager
> ScriptManagerProxy

8. JSON, the abbreviated form of JavaScript Object Notation, is a subset of

JavaScript. It is lightweight and actually a good alternative to XML as a data
interchange format.
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HOUR 3

Working with the
XMLHttpRequest Object

What You’ll Learn in This Hour:

> An overview of the XMLHttpRequest object

Creating the XMLHttpRequest object

Synchronous and asynchronous data retrieval using XMLHttpRequest
Working with the XMLHttpRequest object

Simulating Ajax without XMLHttpRequest

In the preceding hours, we looked at Ajax and its architecture. In this hour, we examine
the XMLHttpRequest object, which forms the heart of an Ajax application—this is the
foundation that acts as a communication layer between the server and the client. We take
a look at how the page requests are made, both synchronously and asynchronously, using
this object and also how the responses are handled.

An Overview of the XMLHttpRequest Object

To put it simply, the XMLHttpRequest object uses JavaScript to make requests to the server
and process the response, thereby minimizing the postback delays. It can be called as an
API that can be used by JavaScript to transfer XML and other formats of data between the
server and client using HTTP. Microsoft invented this object; it was initially designed to
load XML documents from JavaScript. The name XMLHttpRequest might be misleading
because of the term XML, but, in fact, you can transfer the data in XML or other text-
based formats. These formats can be plain text, HIML, or JSON. JSON is an acronym for
JavaScript Object Notation. The XMLHttpRequest object plays an important role in the
development of Ajax-style applications to implement responsive and dynamic web appli-
cations.



38

HOUR 3: Working with the XMLHttpRequest Object

Looking Back in Time

The XMLHttpRequest object came into existence as early as 1998, when Microsoft
first introduced it in its IE 4.0 web browser. However, it had limited functionality,
and it came in as an ActiveXObject in IE 5.0.

The usage of this object became more popular courtesy of Google, with its imple-
mentation of Google Maps and GMail. Later, Microsoft created its own implementa-
tion of Virtual Earth. The World Wide Web Consortium (W3C) published the latest
working draft and specification of the XMLHttpRequest object’s API on June 18,
2007. You can view a draft of this at this link: www.w3.org/TR/XMLHttpRequest/.

There are several other browser vendors who have started implementing this object
to benefit this approach. The list of browsers that support this object include IE 5.0
and above, Mozilla 1.0 and above, Firefox, Safari 1.2 and above, and Opera 8.0 and
above.

Creating the XVMLHttpRequest Object

You can create the object for ActiveX by passing the name of the object to its con-
structor:

var xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");

The preceding syntax works for IE browsers; however, for Mozilla and Safari
browsers, you can just make a call to the constructor of the XMLHttpRequest class
without any arguments:

var xmlHttp = new XmlHttpRequest();

For Mozilla, Safari, and Opera browsers, this object is a native JavaScript object, as
compared to IE 5.0 and 6.0 versions, where this comes as an ActiveXObject.
Ironically, IE 7.0 has also made the XMLHttpRequest object a native JavaScript
object. Because this object has different implementations for different browsers, and
because this object is used in every web page for performing request and response,
we can encapsulate all this into a single JavaScript file and expose a method called
getXmlHttpRequestObject().

Let’s put this method and the variable xmlHttp in a JavaScript file called
xmlhttp.js and include this JavaScript file in every web page. The later hours that
use the XMLHttpRequest object will use this JavaScript file. The variable xm1Http
now holds the instance of the XMLHttpRequest object.


www.w3.org/TR/XMLHttpRequest/

Creating the XMLHttpRequest Object

The XMLHttpRequest object does not work on |IE 6.0 if ActiveX is disabled.

The following is the code snippet in the xmlhttp. js JavaScript file:

var xmlHttp = false;
function getXmlHttpRequestObject() {
/1 check for native XMLHttpRequest object
if (window.XMLHttpRequest && ! (window.ActiveXObject)) {

try {
xmlHttp = new XMLHttpRequest();
}
catch(e) {
xmlHttp = false;
}
}

// check for IE/Windows ActiveX version
else if (window.ActiveXObject) {

try {
xmlHttp = new ActiveXObject("Msxml2.XMLHTTP");

catch(e) {
try {
xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");
}
catch(e) {
xmlHttp = false;
}
}

The getXmlHttpRequestObject () method encapsulates the functionality of instan-
tiating the XMLHttpRequest object for different browsers. To perform any request
using this object, we simply check the status of the variable xm1Http. If it validates
to false, then the object has not been instantiated—or else you get an instance of the
XMLHttpRequest in this variable for use. The function getXmlHttpRequest () first
checks for the native XMLHttpRequest object. Refer to the following code snippet:

if (window.XMLHttpRequest && ! (window.ActiveXObject))

If window.XMLHttpRequest validates to true and window.ActiveXObject validates
to false, then the native object instance is created and set to the variable xm1Http.
This is executed for the Mozilla, Safari, Opera, and IE 7.0 browsers. The “else if”
block checks for the existence of ActiveXObject. Refer to the following code snippet:

try {
xmlHttp = new ActiveXObject("Msxml2.XMLHTTP");

}
catch(e) {

try {

39
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xmlHttp = new ActiveXObject("Microsoft.XMLHTTP");

}
catch(e) {
xmlHttp = false;

}

If the browser type is IE, an instance of type ActiveXObject is created and is set to
the variable xm1Http.

The XMLHttpRequest object can make requests only to the same domain as the
currently loaded page. This security policy is also known as the “same origin”
policy.

Synchronous and Asynchronous Data
Retrieval Using the XmlHttpRequest
Object

Now that we have learned how to create the XMLHttpRequest object, we examine
how the request and response is handled. Let’s illustrate this by calling a resource on
the server. To make this simpler, we call an XML file from the server onto the brows-
er. This process can be handled in two ways: synchronously and asynchronously.
First, we see how the request is handled synchronously.

Synchronous Data Retrieval

Let’s use the method getXmlHttpRequestObject() to create an instance of the
XMLHttpRequest object. Now this instance is set to the xm1Http variable, as shown
in the following code snippet:

<script language="javascript" type="text/javascript" src=xmlhttp.js></script>
<script language="javascript">
function getXMLDocument(url) {
getXmlHttpRequestObject();
if (xmlHttp) {
xmlHttp.open("GET", url, false);
xmlHttp.send(null);
alert("Request / Response handled synchronously");
}
}
//here is the method call for getXMLDocument
getXMLDocument ("http://" + location.host + "AJAX/Items.xml");
</script>
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Note that all the processing is bundled in the method called getXMLDocument. This
method expects an URL as a parameter. This is the URL of the web server to be
accessed. After this method is invoked, the getXmlHttpRequestObject() method is
called and an instance of XMLHttpRequest is set to the variable xm1Http. Next, this
variable is validated to check if it is null or an instance is associated with it. If this
variable holds the instance, the open() method is invoked with three parameters.
Although the first two parameters are mandatory, the third parameter is an option-
al one. The first parameter is the type of request. This can be any of the standard
HTTP verbs: GET, POST, PUT, or HEAD. GET is primarily for operations on data
retrieval requests. POST is used to send data to the server, especially data greater
than 512 bytes in size.

In our example, we've used GET as the first parameter because we are retrieving an
xml file from the server. The second parameter is the URL, and this is the address of
the web server where the application resides. Refer to the following code snippet:

("http://" + location.host + "AJAX/Items.xml");

In the preceding URL, we’ve used location.host property. Location is the address
of the web server, and host property is the port number. Suppose our URL is the
following:

http://localhost:3041/AJAX/Items.xml

The location here is “localhost,” and the port number is 3041.

A port is an unsigned integer that uniquely identifies a process running over a net-
work. On the contrary, a socket is the end point of a two-way communication
between two processes running over a network.

The third optional parameter in the Open method is a Boolean value, which is
“true” for an asynchronous request and “false” for a synchronous request. (The
default value is “true.”) In our example, we've set it to “false,” because we require a
synchronous operation—that is, the script would wait for the request to be sent and
for a response to be received from the server.

Next, the send method is called, which performs the actual request. Note that we've
specified an alert statement to display a message box that is displayed only after the
request is processed and returned from the server.

What we’ve seen is a synchronous operation that is similar to the normal request/
response process in any web application. But the real power of the XMLHttpRequest
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object is that it facilitates asynchronous operations. We discuss how you can use the
XMLHttpRequest object to perform asynchronous operations in the next section.

Asynchronous Data Retrieval

Let’s run through the same example we used in the preceding section in an asyn-
chronous mode of operation for data retrieval. All we have to do here is change the
third parameter of the open method to true (indicating the asynchronous mode of
retrieval). Refer to the following code snippet:

function getXMLDocument(url) {
getXmlHttpRequestObject();
if (xmlHttp) {
xmlHttp.open("GET", url, true);
xmlHttp.onreadystatechange = processRequest
xmlHttp.send(null);

}
}
function processRequest(url) {
if (xmlHttp.readyState == 4) {
//Processing..to be done here........
alert("Request / Response handled Asynchronously");
}
}

Note that in the preceding snippet, the third parameter of the open method is set to
“true,” which is indicative of an asynchronous mode of data retrieval. This implies
that the user need not wait until the script has completed execution on the server.
After the state has been changed, it triggers the callback method associated with the
onreadystatechange event. In the previous example, the request to url on the
server is done asynchronously, and a callback method called processRequest is set
to the onreadystatechange event. The processRequest method on the client is
executed accordingly. The following code snippet illustrates the processRequest
method:

if (xmlHttp.readyState == 4) {
//Processing...to be done here........
alert("Request / Response handled Asynchronously");

}

There are several values associated with the state change process. In our example,
we are checking whether the value of the readyState property is 4 (meaning “com-
plete”).
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Tables 3.1, 3.2, and 3.3 list the status codes, properties, and methods of the
XMLHttpRequest object.

TABLE 3.1 Status Codes for the readyState Property of the

XMLHttpObj

ect

Status Code Status Code Description

Status of the XMLHttpRequest Object

0

Uninitialized

Loading

Loaded

Interactive

Completed

The object has been created but not initial-
ized. (The open method has not been
called.)

The object has been created, but the send
method has not been called.

The send method has been called, but the
status and headers are not yet available.

Some data has been received. Calling the
responseBody and responseText proper-
ties at this state to obtain partial results
will return an error, because status and
response headers are not fully available.

All the data has been received, and the
complete data is available in the
responseBody and responseText proper-
ties.

TABLE 3.2 The XMLHttpObject Properties

Property Description
onreadystatechange An event handler for an event that fires at Read/Write
every state change
readyState Returns the current state of the request Read Only
responseText Response in string format Read Only
responseXML Response in XML format Read Only
Status Status code returned by server
Example: 200 (OK), 404 (Not Found), and so on Read Only
statusText String for the corresponding status code Read Only
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TABLE 3.3 The XMLHttpObject Methods

Method Description
abort() Cancels the current request.
getAllResponseHeaders() Returns a complete set of HTTP headers

(labels and values) as string.

getResponseHeader("headername") Returns the specified string value of the HTTP
header.

open("method", "URL"[, Specifies the method, URL, and other optional
asyncFlag[, "userName"[, parameters of a request.
"password"]]])

The method parameter can have any of the
values GET, POST,PUT, or HEAD.

The URL parameter may be a relative URL or
complete URL.

The asyncFlag parameter specifies whether
the request should be handled asynchronous-
ly. “True” indicates that the script processing
carries on after the send () method, without
waiting for a response, and “false” indicates
that the script waits for a response before
continuing script processing. By default, it is
set to true.

Send(content) Sends the request to the server and receives
the response.

setRequestHeader(label, value) Adds a label/value pair to the HTTP header to
be sent.

Working with the XMLHttpRequest
Object

So far, we've seen the creation and usage of the XMLHttpRequest object in both syn-
chronous and asynchronous fashion. Let’s now see how the XMLHttpRequest object
can be used to load an XML file and display its contents in the web browser. We will
also discuss the usage of the responseXML property of the XMLHttpRequest object in
this section.
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Let’s open the same solution file (.s1n file) that we created earlier and proceed with
the following steps:

1. Add a new item, the Web Form, and name it FetchXml.aspx.

2. Create an XML file called Items.xml populated with the following sample
data:

<?xml version="1.0" encoding="utf-8" ?>
<ItemList>
<Item>
<Name>HP</Name>
<Model>5446 A</Model>
<Make>2007</Make>
<Price>$ 896.00</Price>
</Item>
<Item>
<Name>Compaq</Name>
<Model>654AN</Model>
<Make>2006</Make>
<Price>$ 655.00</Price>
</Item>
<Item>
<Name>DELL</Name>
<Model>34543656</Model>
<Make>2007</Make>
<Price>$ 720.00</Price>
</Item>
</ItemList>

3. Add the Items.xml file to the solution.

4. Switch to the FetchXML.aspx page and paste the following code in the source
view:

<%@ Page Language="C#" AutoEventWireup="true" CodeFile="FetchXML.aspx.cs"
Inherits="FetchXML" %>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<script language="javascript" type="text/javascript"
src=xmlhttp.js></script>
<script language="javascript" type="text/javascript">
function LoadItemNames() {
getXmlHttpRequestObject();
xmlHttp.open("GET", "Items.xml", true);
xmlHttp.onreadystatechange = function()
{
if (xmlHttp.readyState == 4) {
//If the Http Status code is 200, i.e., if the request
-is ok.
if (xmlHttp.status == 200) {
var xml = xmlHttp.responseXML.documentElement;
//itemList variable below contains the list of items.
var itemList = xml.getElementsByTagName("Name");
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//Fetching the reference of the <select> tag -
wddlItems
var ddlItems = document.getElementById("ddlItems");
for(var i = 0; i < itemList.length; i++) {
//creating new <option> tag
var newOption =
document.createElement('option');
//assigning value and text to the new option tag.
newOption.value = itemList[i].firstChild.data;
newOption.text = itemList[i].firstChild.data;
//adding new item in the <select> tag ddlItems.
ddlItems.options.add(newOption);

}
}
xmlHttp.send(null);
}
function LoadItemText() {
getXmlHttpRequestObject();
xmlHttp.open("GET", "Items.xml", true);
xmlHttp.onreadystatechange = function()
{
if (xmlHttp.readyState == 4) {
//If the Http Status code is 200, i.e, if the request
=is ok.
if (xmlHttp.status == 200) {
document.getElementById("1b1lText").innerText =
wxmlHttp.responseText;

}
}
}
xmlHttp.send(null);
}
</script>

<head runat="server">
<title>Example of XmlHttpRequest Object</title>
</head>
<body>
<form id="form1" runat="server">
<input type="button" id="btnLoadItemNames"
value="Load Item Names"
onclick="LoadItemNames();" />&nbsp;
<span id="spnItemNames">Items</span>
<select id="ddlItems">
<option value="">— — — — —- </option>
</select><br /><br />
<input type="button" id="btnLoadItemText"
value="Load XML as Text"
onclick="LoadItemText();" />&nbsp;
<div id="1blText"></div>
</form>
</body>
</html>
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5. Now that the entire infrastructure is ready, let’s execute the application to see
the results. Right-click FetchXML.aspx and click the option Set As Start Page,
as shown in Figure 3.1.

Solution Explorer - Solution AJAX (L pr. = B X |
=Rk )

[5A Solution 'AJAX' (L project)

Open With...
[Z] View Code
View Designer
View Markup
View Component Designer
@ View in Browser
Browse With...
‘ Set As Start Page
Build Page
&, Check Accessibility...

Exclude From Project
Cut

Copy
Delete

e

Rename

6. Now execute the application by pressing the function key F5. If debugging is
set to false in the web.config file, you'll be prompted to enable it to true.
After this is done, the application opens up in a browser, as shown in
Figure 3.2.

1 Exampple of XimlHitgRecquet Objrct - Windows Interret Explores

Coogle |G- =|Gefrgd B = | T Bookmarkee Soum-ﬁ: S Check w4 dustolink = = fusofil | g Send taw
% | @ Gample of KibtpRequest Object .

[ Load hem Hames | Teems ——— 3
==

 Load XML as Ted |

Initially, the DropDownlList is empty. When you click the button Load Item Names,
the items are loaded from the XML file Items.xml into the DropDownlList Items.
This is done by calling the JavaScript method LoadItemNames (), as shown in the
following code snippet:

<input type="button" id="btnLoadItemNames"

value="Load Item Names"
onclick="LoadItemNames();" />
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FIGURE 3.3
The
FetchXML.aspx
page after the
data is loaded
from the XML
file
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In the LoadItemNames () method, we fetch the Items.xml file from the server
through the XMLHttpRequest object. After the processing is done, the callback func-
tion of the onreadystatechange event is invoked, which checks the readyState
property to see if the process is complete. It then checks with the status of the HTTP
request to see if the code is 200—that is, whether a successful request has been
made. Next, the response is sent back in XML format and is set to the responseXML
property of the xmlHttp, as shown in the following code snippet:

var xml = xmlHttp.responseXML.documentElement;
//itemList variable below contains the list of items.
var itemList = xml.getElementsByTagName("Name");
//Fetching the reference of the <select> tag - ddlItems

The variable xml defined previously now holds the documentElement object, which
can navigate to any of the tags it holds. Here we get hold of the list of Name tags and
iterate through them to dynamically populate the DropDownlList Items, as shown
in the following code snippet:

var ddlItems = document.getElementById("ddlItems");
for(var i = 0; i < itemList.length; i++) {
//creating new <option> tag
var newOption = document.createElement('option');
//assigning value and text to the new option tag.
newOption.value = itemList[i].firstChild.data;
newOption.text = itemList[i].firstChild.data;
//adding new item in the <select> tag ddlItems.
ddlItems.options.add(newOption);

Figure 3.3 looks at the web page after the data is populated.

%5 Example of XmIRttpRecquest Object - Windows Intermet Exphorer

—
(Google |G- |=l6edigd B = | g Bookmarkre B0 blocked | Check » -y fustelink w5 Auefi (g Send tow
| §8 Exaemple of XmiHttpRequest Object i =
[ Load tem Names | Jrems —— |=)
[ Load ML as Tont | [

The second button in the web page, Load XML as Text, illustrates loading the same
XML file Items.xml from the server as a text on the browser. This has similar func-
tionality to the preceding except that the responseText property is used, and the
output of this string is bound to the div tag called 1b1Text on the web page. Refer
to the following code snippet:

if (xmlHttp.status == 200) {

document.getElementById("1lblText").innerText = xmlHttp.responseText;
}
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Figure 3.4 shows the output in the browser.

= ample of XmilfttpRequest Object - Windows Intemet Exploner
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<Make>2006< Make>
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</ltem>
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<Price>$ 720,00« Price>

In the preceding example, we’ve used both the response properties. The
responseText property was used to directly fetch the xml as string and bind it to
the div tag; the responseXML was used to load the xml data into a DropDownList
control with the help of its documentElement, which holds the reference of the XML
object returned. This documentElement can be used to iterate through its nodes.
Here we’ve picked up its first node using the property firstChild and populated its
data into the DropDownlList control.

The XMLHttpRequest object requires an URL to initiate a request to the server.
Typically, the processing on the server involves a page with its complete life cycle.
However, imagine a scenario where you only require processing a logic and return-
ing data without the need of displaying any user interface to the user. In such situa-
tions, if you use the XMLHttpRequest object to invoke a web page that has such
logic in it, it becomes an overhead as the web page will only be rendered in your
web browser after it is done executing the entire page life cycle events. Instead,
there are other alternatives and better approaches in the form of web services, or
even HTTP handlers for that matter. We discuss these approaches later in this book.
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B)( ﬁPg An Http handler is used to handle requests and hooks itself before the actual
ay page processing in the Http Pipeline of objects. It has the capability to act on the
response object after processing the request.

Simulating Ajax Behavior Without Using
the XMLHttpRequest Object

The XMLHttpRequest object has become a popular and widely used object for Ajax-
style applications by loading the content of a page without reloading the entire
page. Before the advent of Ajax, you could simulate Ajax-like behavior in your
applications using IFrames, Flash, Cookies, and so on.

IFrames make asynchronous calls to the web server and can load the content with-
out reloading the entire page. A few advantages and disadvantages of this approach
are listed next, which makes it clear as to how it compares to XMLHttpRequest.

The advantages of this approach are as follows:
> Ability to access web pages asynchronously

» Support for file uploads

However, the disadvantages of this approach are the following:
» Cannot perform a synchronous operation

» Provides less-intuitive user experience

Because IFrame supports only accessing pages through its src attribute, the entire
page life cycle has to be executed to generate output.

By ﬁ’le In the case of XMLHttpRequest, there are many other options of processing on
ay the server, as discussed earlier.

Diﬁ#o_ur If your Ajax-style applications need to be supported on lower-version browsers
ow: where XMLHttpRequest is not supported, you can proceed by using IFrames.

So, we looked at the alternatives to the XMLHt tpRequest object for simulating
Ajax-like operations. However, modern-day web browsers have support for the
XMLHttpRequest object—the core of all Ajax operations in any Ajax-enabled web
application.



Workshop

Summary

The XMLHttpRequest object forms the heart of Ajax applications and has a good

programming model to handle requests and responses effectively. It has taken the

dynamic content loading to newer heights by improving the performance consider-

ably. The only drawback is that its implementation differs for different browsers.

However, there are alternate approaches to get around this, and you can implement

Ajax-like web applications using [Frames.
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Quiz

1.

How do you instantiate an XMLHttpRequest object on the IE 6.0 and Mozilla
browsers?

. What are the properties used for handling responses through an

XMLHttpRequest object?

True or False: The cancel() method is used to stop a current XMLHttpRequest.

. True or False: url is the third parameter of the open() method of the

XMLHttpRequest object.

What does the readyState property 4 indicate?

. What is the purpose of the onreadystatechange event handler?

. What are the alternate ways of achieving Ajax functionalities without using

an XMLHttpRequest object?

Answers

1.

XMLHttpRequest instantiation on IE 6.0 is as follows:
try {

xmlHttpObj = new ActiveXObject("Msxml2.XMLHTTP"):
}

catch(e) {
xmlHttpObj = new ActiveXObject("Microsoft.XMLHTTP");
} //detecting the available version of MSXML parser in try...catch

XMLHttpRequest instantiation on Mozilla is as follows:

xmlHttpObj = new XMLHttpRequest();
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. responseText and responseXML. responseText holds the response in string
format, whereas responseXML property holds the response in XML format.

. False. Abort () is the method used to stop the current running
XMLHttpRequest.

. False. url is the second parameter of the open() method in XMLHttpRequest.
This parameter is used to request the page in the url mentioned. The third
parameter is a Boolean value indicating a synchronous or an asynchronous
mode of retrieval of data. The default value is “true,” which indicates an asyn-
chronous mode of data retrieval.

. The value 4 in the readyState property indicates that the request is complete.

. The onreadystatechange event handler is used for an asynchronous mode of
operation. After an asynchronous request is sent to the web server, the user
can perform any other action on the page. After the processing is complete for
this request, the callback method associated with the onreadystatechange
event handler is triggered and processed.

. There are several ways of achieving Ajax-style applications without using the
XMLHttpRequest object, such as IFrames, Flash, Cookies, and so on.



HOUR 4

Understanding Client-Side
Scripting

What You’ll Learn in This Hour:

» An introduction to DHTML
» HKey ingredients that impact client-side behavior and scripting
» Understanding the Document Object Model

Web development has made rapid progress over the years, from displaying static web con-
tent in HTML pages to manipulating dynamic content with the help of components on the
client like CSS, as well as scripting languages like JavaScript. Ajax-style applications rely
heavily on client-side scripting to achieve asynchronous communication with the web
server. In this hour, we learn how client-side scripting works and how it is achieved with
the help of DHTML, JavaScript, and DOM. This hour is only a refresher of DHTML, core
JavaScript, and DOM, and reviews the key concepts of each. If you are completely new to
JavaScript, you can refer to books such as JavaScript: A Beginner’s Guide by John Pollock or
Learning JavaScript by Shelley Powers.

Introducing DHTML

Dynamic HTML paved the way for developing interactive web applications by manipulat-
ing web content on a page dynamically. When we say “dynamic,” we are referring to the
manipulation of content and style of HIML elements in a web page, which can occur after
or during the page rendering on the client browser. Therefore, this dynamic processing is
done on the client side without any page refreshes.

Dynamic HTML basically constitutes the technologies Hypertext Markup Language
(HTML), Cascading Style Sheets (CSS), and JavaScript. It is these three technologies work-
ing in tandem that help the web content to be changeable dynamically.
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DHTML is neither a markup language nor a technology by itself and is not a World
Wide Web Consortium (W3C) standard. The term “DHTML” is more of a buzzword
in the Internet world.

All the page elements in HTML are recognized by a construct called the Document
Object Model (DOM). This model describes the structure of a web page by emphasiz-
ing each page element and its behavior with a set of properties and methods
defined. JavaScript interacts with DOM properties and methods of this model to
manipulate the page elements. We'll discuss the structure of DOM later in this hour.

Dynamic HTML was initially introduced by Microsoft in its Internet Explorer 4.0 ver-
sion. Netscape has also come up with its DHTML support in Navigator 4.0. In this
version, Netscape introduced the concept of layers, which was also known as
Cascading Style Sheet Positioning. Unfortunately, Microsoft and Netscape do not
share a common DOM. There were implementation differences of DOM between
these two vendors. The good news is that efforts to standardize DOM are in place
and under constant improvement. The latest specification of DOM can be found at
www.w3c.org/DOM.

The introduction of DHTML, coupled with the emergence of Cascading Style Sheets,
enabled programmers to modify content or style of a loaded page using JavaScript.
Before we jump into an example of how to manipulate content using CSS and
JavaScript using DOM, let’s throw some light on CSS and JavaScript.

What Is CSS?

Cascading Style Sheets define the page-rendering mechanism by setting page-
markup definitions that can be applied to an HTML document. This can be done
internally in each HTML document of the web site or can reside on the server in a
separate .css file and be referenced in each of the HTML documents. Having this as
a separate file makes sense, as this can be a centralized point of change for any
styles in the web site. Numerous styles can be applied to a file, and what the devel-
oper or end user needs to change is the style name of their HTML elements, which is
associated in the .css file.

Well, what is CSS? CSS is basically used for styling and positioning an HTML ele-
ment. This enables the web site manager to extend formatting features to be pre-
sented to the viewer.

One of the major drawbacks of CSS is that it is not compatible with all browsers. If
JavaScript is disabled in your web browser or is incompatible across the browsers
(even with different versions of the same vendor), the content formatting or styles
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would not be applied to the HTML elements. They would simply be ignored and
would be reverted to the standard HTML.

The idea of implementing DHTML (CSS and JavaScript using DOM) would be most
appropriate in an intranet world where all the audience implements the same
browser. In this way, the incompatibility issues wouldn’t come into the picture and
greater performance could be achieved.

Here is how a typical .css file looks:

.font
{

font-family:Verdana, Arial, Helvetica, sans-serif;
font-size:10px;

color:#003366;

}

.heading

{

font-family:Verdana, Arial, Helvetica, sans-serif;
font-size:14px;

font-weight:bold;

color:#003366;

}

.subheading

{

font-family:Verdana, Arial, Helvetica, sans-serif;
font-size:12px;

font-weight:bold;

color:#E15438;

}

In the preceding content, you find several attributes bundled inside the braces with
a name. This is represented as a class in CSS jargon. So, font, heading, and sub-
heading are all classes in the sense that they act as formatters when applied to an
HTML element in a page. Let’s say our web site has standard heading and subhead-
ings for several sections spread across all the pages. Instead of setting all these
attributes to the HTML tag wherever a heading is present, we can directly associate
this class to that tag, as shown next:

<div id="divHeading" class="heading">

Learning Cascading Style Sheets !
</div>
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When style sheet classes are used in your HTML tags, remember to reference the
.css file in each of your HTML pages, as follows:

<link type="text/css" rel="stylesheet" href="styles.css">

Here, the name of the .css file is styles.css. It is recommended to place the
Link tag in between the <Head> starting and closing tags.

So far, we've discussed content display using CSS. The next important thing to know

is positioning the content dynamically. Positioning a block of content certainly
requires specifying the Style properties. Table 4.1 displays the various Style prop-

erties available.

TABLE 4.1 Style Properties

Position

width

Height

Left

Top

Clip

This is used to specify where the block is to be placed relative
to other page elements. These values can be one of the fol-
lowing;:

“position:absolute;”

“position:relative;”

“position:static;”

This is used to specify the width in pixels or percentage at
which the content of the block should wrap.

Examples: “width:25px;” or “width:25%;”

This is used to specify the height of the block in pixels or per-
centage.

Examples: “height:25px;” or “height:25%,”

This is used to specify the relative offset of the left edge of

the block. If you specify positive values, it implies offset
toward the right; negative values imply offset toward the left.

Examples: “left:10px;” or “left:-10px;”

This is used to specify the offset from the top edge of the
block relative to the position attribute. As usual, +ve values
imply toward the bottom and —ve values imply toward the top
of the block.

Examples: “top:10px;” or “top:-10px;”

This is used to specify the visible rectangular portion of the
block. You can use this to show a specific portion of the block
only to the user.

Syntax: clip:rect(top right bottom left)
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TABLE 4.1 Continued

visibility This is used to indicate whether the block should or should
not be visible.

z-index This is used to specify the z-index or the “stacking order” of
blocks.

Example: “zindex:5;”

background-color This is used to specify the background color of a block.
Example: “background-color:blue;”

background-image This is used to specify the background image of a block.

Example: “background-image:url(‘images/joydip-sriram.jpg’);”

To position a block of content dynamically, Netscape uses <LAYER> tag or style
sheet syntax. On the contrary, Microsoft’s IE supports the style sheet syntax only.

Here is an example of a <DIV> tag, which holds a hyperlink to redirect it to a details
page:

<DIV ID="details" STYLE="position:absolute; width:auto; height:auto; left:300px;
top:100px; background-color:white">

<a href="Details.aspx">Show Details</a>
</DIV>

We've used CSS positioning for the preceding <DIV> tag by using the Style property.
Table 4.1 describes the various attributes of the Style property. In the preceding
snippet, we've referred to the following attributes: position, width, height, left,
top, and background color.

The CSS positioning is fine, but how do we make this dynamic, or what could be the
different cases to make this dynamic? Let’s say we want to make this block invisible
or change the background color. This is where JavaScript comes in. This scripting
language is used to modify the properties of the <DIV> tag. Now you can change the
background color, or make it visible or invisible, with the help of events like
onmouseover, onmouseout, onclick, and so on, which we discuss later in this hour.

Now how does JavaScript access the properties of the <DIV> tag? The contents of the
<DIV> tag are exposed as a property by the Document Object Model (DOM). These
properties act as objects, which, in turn, have properties inside them. STYLE is a
property of the <DIV> tag. But STYLE, in turn, has several properties, such as
position, width, height, and so on. Therefore, STYLE can be treated as an object in
itself that contains several properties.
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You can use JavaScript statements to set or get the properties of an object. You can
even use JavaScript to access the style sheet properties of a block by following the
object and property specifications of DOM. However, as said earlier, Netscape and
Microsoft do not share a common DOM. Each of these has a specification of its own.
Like in the example we've seen previously, the <DIV> block takes the form of a
Layer object in Netscape’s DOM; Microsoft exposes this as a <DIV> object that has
STYLE as an object, which in turn has several properties.

For example, to refer to the background color of the content block in Microsoft’s
Internet Explorer, you can use the following:

document.all[Details].style.backgroundColor = red;

In Netscape, the same can be represented as follows:

document.layers[Details].bgcolor = red;

To refer to height property, use the following:

document.all[Details].style.height = 10; //In Internet Explorer
document.layers[Details].height = 10; //In Netscape Navigator

There can be several other uses of dynamic positioning apart from what we’ve seen
in the preceding examples. The most common in our day-to-day applications is
having a drop-down menu that is categorized, well structured, and organized, which
helps in navigating the entire web site with ease. When placed on a menu item that
has several subitems under it, a block of content would be visible to navigate to any
of its subitems. You can achieve this using JavaScript and DOM. Its properties make
it easier to modify the block of content and then swap it at different positions on the

page.

Event Handling with JavaScript

The dynamic content or style modifications happen when the user triggers an action
on a web page. This is achieved through events on the HTML elements. Many events
can occur on a web page—for example, when you are moving the mouse over an
HTML element, an onmouseover event is fired. When a button is clicked, an
onclick event is fired. You can have these events handled through JavaScript code.
The good thing is all the basic events are handled quite similarly among different
browsers. Here is a small example showcasing the onclick event and its handler:

<input type=button id=btnDisplay value=Display
onclick=alert('Button click event is fired !');/>
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The HTML button btnDisplay has an attribute, onclick, which is an event fired
whenever the button is clicked. Note that you can write your JavaScript code
inline—that is, by placing the code directly inside the onClick attribute of a button
or, even in a function, referred to as an event handler because it is associated with a
particular event. But, what are event handlers? An event is associated with its corre-
sponding event handler—a function that is triggered when the event is fired. As an
example, you can associate an event handler to the onClick event that actually
does some processing, such as form validations, calculations, and so on. Table 4.2
lists all the common event handlers.

TABLE 4.2 Event Handlers

Event Description

onClick Occurs when you click an element

onSubmit Occurs when you submit a form and prior to the same being
processed

onReset Occurs when you reset a form

onFocus Occurs when you bring an element to focus

onBlur Occurs when the focus on an element is lost

onMouseOver  Occurs when you move the mouse over an element
onMouseOut Occurs when you mouse off an element

onMouseMove  Occurs when you move the mouse

onChange Occurs when you change the value in a text, a text area, or a select
field

onSelect Occurs when you select a portion of text in a text or a text area ele-
ment

onResize Occurs when you resize the browser window or the frame

onMove Occurs when you move the browser window or the frame

onLoad Occurs when the page has finished loading

onUnload Occurs when you exit off a page

onError Occurs when an error has occurred due to a fault in loading an
image or a document

onAbort Occurs when you stop an image while it is loading

Onkeydown Occurs when you press a key

Onkeyup Occurs when you release a key

Onkeypress Occurs when the onkeydown event is followed by the onkeyup event
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Not every event is applicable to every HTML element. This varies among different
browsers. For a complete reference of events and event handlers, refer to the fol-
lowing resources:

http://msdn.microsoft.com/workshop/author/dhtml/reference/events.asp

http://developer.netscape.com/docs/manuals/communicator/jsref/evnt.htm

JavaScript and the Document Object
Model

JavaScript is a client-side scripting language brought out by Netscape. It is an inter-
preted language that comes along with the browser. Today every browser in the
market supports JavaScript language. Keep in mind, however, that it is in no way
connected to the language Java. The syntax is similar to C language and is dynami-
cally typed. In this hour, we discuss the major concepts related to JavaScript to
obtain a basic understanding of client-side scripting using JavaScript.

JavaScript is an ECMAScript-based language that makes use of the Document Object
Model (DOM). ECMAScript is the innovation of the European Computer Manufac-
turers Association and is said to be the standardized version of JavaScript.
ECMAScript is a general standard for many other scripting languages.

What is Document Object Model (DOM)? The DOM is a set of objects, methods, and
properties that allow JavaScript to read and modify an HTML or XHTML document.
XHTML is the newer version of HTML, which states that all the tags should be well
formed (as in the case of XML).

JavaScript is based on objects and its properties and methods. A few of the
JavaScript objects include the Window object, the Array object, the Object object, the
Document object, and so on. The DOM represents the tree structure of a document,
where the nodes of this tree can be accessed using the JavaScript programming lan-
guage. Figure 4.1 shows the representation of the DOM tree.

There are different types of nodes in the tree shown in Figure 4.1: elements, attrib-
utes, and text nodes. The root node is called the document element. The example of
an attribute node is href in the anchor tag. The relationships that exist in this tree
are parent, children, and siblings. Each node has a parent except the root. An
attribute’s parent is the element, and an element’s parent is the element that con-
tains it. Here, href is an attribute of the <a> (anchor) element, which, in turn, is an
element of the <p> element. The children of a node are the ones that come out of a
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parent. In Figure 4.1, the two p elements are children of the body element. Elements

also have siblings. The preceding two p elements are siblings to each other. Tables
4.3 and 4.4 show the Node object properties and methods, respectively.

of a DOM tree

FIGURE 4.1
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TABLE 4.3 Node Object Properties

Node Property

Description

nodeName
nodeType
nodeValue
parentNode
childNodes
firstChild
lastChild

previousSibling

nextSibling

The name of the node.

The type of the node, such as element, attribute, text, and so on.
The value of the node (applicable to text nodes).

Reference to the parent node of the current node.

List of child nodes (array).

First child of a node.

Last child of a node.

Refers to the previous sibling node. This occurs when multiple
child nodes belong to the same parent.

Refers to the following sibling node. This occurs when multiple
child nodes belong to the same parent.
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TABLE 4.4 Node Object Methods

Node Method Description

insertBefore(newChild, Inserts a new node referenced by the newChild into

currentChild) the document right before the currentChild node

appendChild(newChild) Appends the newChild as the last child of the docu-
ment

removeChild(currentChild) Removes the currentChild from the document

replaceChild(newNode, Replaces the child node referred by nodeToReplace
nodeToReplace) with the newNode

The Document Object

The Document object is the primary object of DOM. It holds the entire document
through its properties and methods. This is accessed through JavaScript as document
or window.document. The key properties and methods of the Document object are
listed in Table 4.5.

TABLE 4.5 Key Properties/Methods of Document Object
Property/Method Description

documentElement This property is the root element of the docu-
ment. html element is the root element in the
case of HTML/XHTML documents.

getElementById(elementID) This is the most commonly used method in
JavaScript. This method searches the entire doc-
ument to find the element mentioned in the
elementID attribute. If found, it returns that ele-
ment.

getElementsByTagName (tagName) This method returns a collection of nodes (array)
of all the elements in the Document object that
match the tagName attribute.

createElement(element) This method creates a new element in the
Document object with the element mentioned in
the attribute element. For example,
document.createElement("div"); creates a
div element. This element does not appear in
the document until it has been added with the
appendChild or insertBefore methods in the
document.
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TABLE 4.5 Continued
Property/Method Description

createTextNode (textNode) This method creates a text node mentioned in
the attribute textNode in the Document object.
This element does not appear in the document
until it has been added with the appendChild or
insertBefore methods in the document.

The Element Object

Elements are nothing but the tags in a HIML document. All of these tags create an

element in the Document object. For example, the <p> tag creates a p element in the
Document object. All the methods mentioned earlier for the Node object are applica-
ble to the Element object. Some of the other key methods are listed in Table 4.6.

TABLE 4.6 Key Methods of the Element Object
Property/Method Description

getAttribute(attributeName) This method returns an element’s attribute,
attributeName, in the form of a string.

setAttribute(attributeName) This method sets an element’s attribute,
attributeName.

getElementsByTagName (tagName) This method returns a collection of nodes (array)
of all the elements that are the descendants of
an Element object that match the tagName
attribute. This method is quite similar to the
Document object’s methods except that this
fetches all the elements under this element.

Implementing Client-Side Scripting

In the last section, we witnessed how the DOM is structured with a collection of
methods and properties. We will go ahead and work with the creation of an HTML
table dynamically and traverse through its rows and columns, which demonstrates
the usage of DOM with JavaScript. The DOM methods presented in the example
also apply for XML apart from HTML/XHTML. The following is the code snippet in
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an HTML page for creating an HTML table dynamically. This HTML table displays a
multiplication table from 1-10 in the web page after execution.

<html>
<head>
<title>Working with JavaScript and DOM</title>
<script>
function createTable() {
/! get the reference for the body element
var body = document.getElementsByTagName("body")[0];
var prg = document.createElement("p");
prg.data = "Example demonstrating the creation of HTML Table
dynamically";
body.appendChild(prg);
/| creates a <table> element and a <tbody> element
var table = document.createElement("table");
var tableBody = document.createElement("tbody");
// creating all cells
for (var 1 = 1; 1 <= 10; i++) {
// creating a table row
var row = document.createElement("tr");
for (var j = 1; j <= 10; j++) {
// Creating a <td> element, associating text node with it,
// and appending at the end of the table row
var cell = document.createElement("td");
var cellText = document.createTextNode(i*j);
cell.appendChild(cellText);
row.appendChild(cell);
}
// adding the row to the end of the table body
tableBody.appendChild (row);
}
// appending <tbody> in the <table>
table.appendChild(tableBody) ;
// appending <table> into <body>
body.appendChild(table);
// setting the border attribute of table to 1;
table.setAttribute("border", "1");
}
</script>
</head>
<body onload="createTable()">
</body>
</html>

JavaScript is a case-sensitive language. For example, the variable names myVar
and MyVar are different. However, HTML is not case-sensitive. For example, the
HTML onclick event handler is generally specified as OnClick or onClick in
HTML, but in JavaScript, this must be referred as onclick.
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The following sequence of steps discusses how this application works:

1.

The onload event of the <body> is fired. The function createTable() is exe-
cuted.

. In this method, first the <body> element is searched in the document with the

method getElementsByTagName and assigned to the variable body using the
following statement:

var body = document.getElementsByTagName("body")[0];

Create a paragraph element using the createElement method of the
Document object and assign text to it through the data property, adding the
paragraph element to the <body> using the appendChild method:

var prg = document.createElement("p");

prg.data = "Example demonstrating the creation of HTML Table dynamically";
body.appendChild(prg);

. Create the elements table and tbody, which are required to hold the table

rOws:

var table = document.createElement("table");
var tableBody = document.createElement("tbody");

. This is the most important part of the code—the logic to create a set of rows

and columns for a table. This logic is to create a table that holds the results of
a multiplication table. The first for loop creates rows (<tr>), and the internal
for loop creates cells (<td>); the multiplied value of the first loop index and
the second loop index is associated as text to a cell. The createTextNode
method does this job of associated text value to a cell. After the internal or the
second loop is done, all the cells are appended to the row using the
appendChild method of the corresponding row. When each row is iterated, it
is appended to the <tbody> element. At the end of the main loop, a 10x10
multiplication matrix is created in the form of an HTML table.

for (var 1 = 1; 1 <= 10; i++) {

var row = document.createElement("tr");

for (var j = 1; j <= 10; j++) {
// Creating a <td> element, associating text node with it,
// and appending at the end of the table row
var cell = document.createElement("td");
var cellText = document.createTextNode(i*j);
cell.appendChild(cellText);
row.appendChild(cell);

}

// adding the row to the end of the table body

tableBody.appendChild(row) ;
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6. Now the <tbody> is appended to the <table>, and the <table>, in turn, is
appended to the <body> element.

table.appendChild(tableBody) ;
// appending <table> into <body>
body.appendChild(table);

7. This is an optional step to demonstrate the setting of attributes to an element.
Here, an attribute called border with a value of 1 is set to the <table> ele-
ment:

table.setAttribute("border", "1");

Copy and paste the preceding code in an HTML page and execute it in the IE
web browser.

We are done! When you execute the application, the output is similar to what is
shown in Figure 4.2. The next hour focuses on the different data formats that can be
used in the client-server communication.
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Summary

In this hour, we had a bird’s-eye view of client-side scripting. It discussed exactly
what constitutes client-side activities, which includes DHTML and its components.
DHTML constitutes HTML/XHTML, CSS, and JavaScript. These technologies integrate
together and, working in tandem, give you dynamic behavior. To write scripts in
JavaScript, however, we need to understand the DOM as it acts as an API for provid-
ing different methods, as well as the properties where JavaScript would use it to
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program HTML elements. All of this has been demonstrated in this hour with the

help of hands-on examples to give you an understanding of client-side scripting. In

the next hour, we will discuss how data communication takes place between the

server and the client.

Workshop

Quiz

1.

@ & w b

What is dynamic HTML?

What is a class in Cascading Style Sheets?

True or False: An onLoad event is called while the page is loading.
True or False: JavaScript is not a case-sensitive language.

What property and attribute of an element is to be used, when an element’s
visibility has to be changed?

Write a JavaScript snippet to search for an element called btnDisplay in your
HTML page.

. How do you create and add a new element in the HTML document?

. What is DOM?

Answers

1.

3.

4.

Dynamic HTML is a combination of the three technologies—Hypertext
Markup Language (HTML), Cascading Style Sheets (CSS), and JavaScript—that
work together in tandem to make the web content to be changeable dynami-
cally.

. A class in Cascading Style Sheets is a collection of properties and attributes of

HTML elements represented by a single name. It helps in formatting the
HTML elements of a page and can be used throughout the web site for stan-
dardization and easy maintainability.

False. An onLoad event is called after the page is loaded onto the browser.

False. JavaScript is a case-sensitive language.
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5. The Style property with the attribute Visibility. This attribute has several
values: hidden, visible (in the case of IE), hide, and show (in the case of
Netscape).

6. The following code snippet shows how you can search for an element called
btnDisplay:
document.getElementById(btnDisplay)

7. To create an HTML element:

var divNode = document.createElement (div);

To find a body element in the document:

var body = document.getElementByTagName(body)[0];

To add the element to body:
body.appendChild(divNode) ;

8. The Document Object Model—or DOM, as it is popularly called—is a set of
objects, methods, and properties that allow JavaScript to read and modify an
HTML or XHTML document. It is an API provided by the browser’s vendor. The
DOM versions differ slightly between Microsoft’s and Netscape’s browsers.
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Data Communication with the
Server

What You’ll Learn in This Hour:

> Different data interchange formats between client and server
» An introduction to JSON
» Working with JSON

In Hour 2, “Understanding the ASP.NET Ajax Architecture,” we looked at the architecture
of ASP.NET Ajax, which gave us a glimpse of the components in the Microsoft Ajax Client
Library and the ASP.NET server extensions. One of the layers in the Client Library includ-
ed the Component Layer, which comprises a set of nonvisual components providing sup-
port for asynchronous communication, XML, and JSON serialization. The ASP.NET server
framework communicates with the Client Library with the help of the Component Layer
in the Client Library. This hour throws light on JSON—JavaScript Object Notation, pro-
nounced “Jason”—apart from covering XML and string formats.

The Request and Response Cycle

Before we delve into the discussion of data interchange formats in ASP.NET Ajax, let’s look
at the difference between how a traditional web application model and an Ajax-based
web application model works. In traditional web applications, when a form is submitted,
a request is sent to the web server. The web server acts upon this and sends back the
response in the form of a web page. In this process, a lot of bandwidth is consumed, as the
entire page has to be submitted, and either the same page or a new page has to be sent
back as a response. More often than not, during this postback, much of the HTML of the
first page is present in the second page. This is the case for every user interaction that
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FIGURE 5.1
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happens on the client browser. The result is higher response times from the server,
which thus affect the overall performance and create a rich user experience.

On the other hand, when an Ajax-based web application sends requests to the web
server, the web server in return sends only the data that is requested. This is usually
done in SOAP, HTML, XML, plain text, or JSON, and using JavaScript on the client
to process the response. In this process, the amount of data interchange between the
server and client is greatly reduced, thus improving the responsiveness of the appli-
cation. This enhances rich user experience as the web server saves a lot of time by
processing only the data that is required.

Figure 5.1 compares a traditional web application model to an Ajax-based web
application model.

Browser Client

| User Interface |

JavaScript Call
HTML+CSS Data
_ \/
Browser Client Ajax Engine
| User Interface |
A
HTTP Request
HTTP Request
HTTP(s) Transport HTTP(s) Transport
HTML+CSS Data XML Data
\/
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Traditional Ajax
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Understanding the Data Interchange Formats

Understanding the Data Interchange
Formats

As discussed in the earlier section, the emphasis in Ajax-based applications is more
on data than on content being sent across the web browser. Therefore, we shall dis-
cuss more on the available data interchange formats. Based on the need of the
application, different data interchange formats can be used. The following are some
examples of these different formats:

» HTML content
» Plain text or string format
> XML (Extensible Markup Language)

> JSON (JavaScript Object Notation)

We now discuss each of these formats in the sections that follow.

HTML Content

One of the more common data interchange formats is the normal HTML content
being transferred from server to client. When the server sends the HTML content as
a response to a request, this content can be accessed by JavaScript and can be
placed in any element using the innerHTML property or related methods. In our
example of the Items list, the HTML content that would be sent to the browser is as
follows:

<div><span>HP</span><span>5446 A</span>
<span>2007</span><span>$ 896.00</span></div>
<div><span>Compaq</span><span>654AN</span>
<span>2006</span><span>$ 655.00</span></div>
<div><span> DELL </span><span>34543656</span>
<span>2007</span><span>$ 720.00</span></div>

This content can be taken as is and inserted as HTML content in any of the elements
that have the innerHTML property. Therefore, it is simple to bind, but formatting the
HTML received from the server would be a big disadvantage.

The Most Common Plain Text or String Format

Plain text or string format is a simple data interchange format as it does not involve
any complexity. The server just returns plain text, and this can be bound to any ele-
ment in the HTML using properties like value, text, and innerText based on the
element chosen for display. We can also go for delimited string values as the
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response format for related data, although this has some disadvantages. Some of
the ASP.NET Ajax server controls we examine later in the book emit delimited string
values in their response format. One such control is an UpdatePanel control, which
emits the response in the following format:

Size,ControlType,ControlName;ControlData

The preceding string is delimited by “|” (the pipe symbol). Here, Size is in number
of bytes, ControlType is the type of control (in this case, it is UpdatePanel), and
ControlName is the name assigned to the control. The last delimited value is
ControlData, which holds HTML content to be displayed on the browser. The
advantage of using this format is the simplicity in coding, but the disadvantage is
that if the position of the values is changed, it requires changes in the client code.

XML—The Language of the Web for Data
Exchange

XML is a markup language that was designed to describe data. XML stands for
EXtensible Markup Language and is a W3C recommendation. XML today is a com-
mon standard for exchanging and manipulating data. It is one of the most com-
monly used data interchange formats in today’s web- and windows-based applica-
tions, because of its wide acceptance among several software vendors.

The exchange of data in XML is more so between the web server and client browser,
as most browsers today implement XML DOM specifications, making it easier for the
JavaScript to handle XML. XML does not have any predefined tags, and you must
define your own tags to describe data. It uses a Document Type Definition (DTD) or
an XML Schema to describe the data. In other words, a DTD or an XML Schema per-
forms a grammar check to ensure its validity. This has gained popularity because of
the simplicity in its data representation and its support for hierarchical data. Also,
XML is free and extensible.

The following is an example of XML data representation:

<?xml version="1.0" encoding="utf-8" ?>
<ItemList>
<Item>
<Name>HP</Name>
<Model>5446 A</Model>
<Make>2007</Make>
<Price>$ 896.00</Price>
</Item>
<Item>
<Name>Compaq</Name>
<Model>654AN</Model>
<Make>2006</Make>
<Price>$ 655.00</Price>
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</Item>

<Item>
<Name>DELL</Name>
<Model>34543656</Model>
<Make>2007</Make>
<Price>$ 720.00</Price>

</Item>

</ItemList>

The preceding XML data represents I'tems and its attributes, such as Name, Model,
Make, and Price. It is a simple structure that is self-explanatory.

The XML data retrieved from the server can be displayed on the browser in a couple
of ways, as follows:

> Use of XML DOM specification—This API can be used to parse the XML,
access it, and transform into HTML content using JavaScript. To know more
about the specifications of XML DOM API, go to www.w3.org.

» Use of XSLT to transform the document into HTML—XSLT is a declarative,
XML-based transformation language used to convert an XML document from
one form to other. The XSLT processor uses an XSLT style sheet for converting
XML document to HTML, plain text, or any other format supported by the
processor. XSLT in itself is a huge subject and can take a complete book to
cover it. You can refer to the book Sams Teach Yourself XSLT in 21 Days by
Michiel van Otegem to gain more insight into XSLT.

Introducing JSON

With the advent of XML-based web services around 2004, XML has become the de-
facto standard for data transmission. In Ajax-based applications, XML can be
accessed by the XMLHttpRequest object in XML format using the responseXML prop-
erty or in string format using the responseText property.

However, choosing XML as a data exchange format has its downsides, too. It is not
suited especially when heavy data has to be exchanged between the server and
client. Why? First, it becomes difficult to parse huge XML and access data; second,
the XML data format is higher in bytes in what could have been accomplished in a
smaller form.

Douglas Crockford has created an alternate format, which is extremely lightweight
and string-based for data exchange between server and client. Called JSON, it is an
acronym for JavaScript Object Notation—a light-weight data interchange format.
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JSON is the data format of choice for exchanging data between the Microsoft Ajax
Library and the ASENET Ajax Framework. Incidentally, the majority of the data ex-
change is in JSON—around 80% to be precise; the rest is in XML and string formats.

JSON supports two data structures: objects and arrays. Objects are unordered collec-
tions of name/value pairs. This object is enclosed in { and }. Name and value are
separated by :, and the name/value pairs are separated by ,.

Arrays are an ordered sequence of values. An array is enclosed in [ and ], and its
values are separated by ,.

The name is a string enclosed in double quotes. Values can be any one of the follow-
ing data types: String, Number, Boolean [true or false], Object, Array, and null.

JSON is flexible in the sense that it can represent any data structure as is, and it pro-
vides the flexibility to add any new field to an existing structure without making the
existing programs obsolete. The big advantage of JSON is that it's more compact
and a lot easier to parse than XML. All we need to do is to pass the JSON string to
the eval of JavaScript. The eval function of JavaScript evaluates the input string
and assigns the output to the HTML elements. It should be noted, however, that
usage of the eval function hampers performance. You might have to think of a dif-
ferent option, but only when the data is huge—converting huge strings on the client
side might cause delays to the end user. But the best part of JSON is that you can
have this parsing in a . js file and can include it in any page. Also, JSON has no
version number because the specification is declared stable forever. There are several
JSON parsers that support most of the programming languages; these parsers can be
downloaded from www.json.org/.

Most of the ASP.NET Ajax server controls use JSON as a data interchange format.
The server controls emit JSON strings, and the Microsoft Ajax Client Library parses
this data using the internal . js files and hands the data to the client. This format is
preferred because of its size, compactness, and ease of parsing the data. Overall, it
helps improve the performance of the ASP.NET Ajax application. Before looking into
JSON, it is important to understand the JavaScript array and object literals.

Using Arrays to Store Multiple Ordered Items

What are arrays? Arrays are ordered sequence of values. Arrays are specified by
using square brackets ([ and ]). They can be created using a constructor, or the val-
ues can directly be assigned in square brackets ([ and ]). The following is the array
declaration using a constructor:

var myItems = new Array();


www.json.org/
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Now, you can add items into the array using square brackets and an index value
that indicates the position of the item in the array:

myItems[0@] = "HP";
myItems[1] = "Compaq";
myItems[2] = "DELL";

The same object can be created in a more efficient way using the array literal:

var myItems = ["HP", "Compaq", "DELL"];

Another way of declaring the preceding is as follows:

var myItems = new Array("HP, "Compaq", "DELL");

Arrays in JavaScript are not typed. Therefore, we can have different data types
stored in a single array.

Although an array can be created using a constructor, as shown previously, JSON
accepts only the Array Literal Declaration Model:

JSON format: ["HP", "Compaq", "DELL"]

Using Object Literals to Store Name/Value Pairs

Objects are defined to store name/value pairs. You can create this basically to store
a business entity in the form of an object. The name/value pairs are enclosed
between curly braces ({ and }). The names and values in each pair are separated by
:, and each of the name/value pairs are separated by ,. An example of an Item
object is as follows:

var objItem = {

"Name" : "HP",
"Model" : "5446 A",
"Make" : "2007",
"Price" : "$ 896.00"

b

The preceding code creates an Item object with the attributes Name, Model, Make, and
Price, and values assigned to each of the attributes. Each of these attributes can be
accessed using the object name and dot notation, such as the following:

objItem.Name //accessing Name property
objItem.Model //accessing Model property
objItem.Make //accessing Make property
objItem.Price //accessing Price property
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An alternate way of accessing the same properties is as follows:

objItem["Name"];
objItem["Model"];
objItem["Make"];
objItem["Price"];

What Are the Other Ways?

An object can also be created using the constructor with a new keyword:

var objItem = new Object();

Now, you can add parameters and assign values, as shown next:

objItem.Name = "HP";
objItem.Model = "5446 A";
objItem.Make = "2007";
objItem.Price = "$ 896.00";

Properties can also be added in using array syntax, as follows:

objItem["Name"] = "HP";
objItem["Model"] = "5446 A";
objItem["Make"] = "2007";
objItem["Price"] = "$ 896.00";

An object is represented in JSON as follows:

{
"Name": "HP",
"Model": "5446 A",
"Make": "2007",
"Price": "$ 896.00"
}

JSON does not use constructors to define either arrays or objects. It uses only lit-
erals.

Understanding JSON

The JSON syntax is a collection of array and object literals, as shown previously. The
only difference is it does not have any variables, assignments, or operators. JSON is
just a representation of data and is not a language by itself. It is a subset of
JavaScript using array and object literals to describe data.

As discussed earlier, the JSON representation of an Item object is similar to what is
given next:

{

"Name": "HP",
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"Model": "5446 A",

"Make": "2007",

"Price": "$ 896.00"
}

In a typical communication between the server and the client browser, generally, the
data in the form of [SON is returned to the browser as a string. To use this string on
the client browser, it needs to be converted into an object. This is done by the eval()
function. This function parses the string and converts it into a JavaScript object.

Let’s assume that the data is retrieved in the variable vItem. The following code
snippet shows how to convert this JSON string into an object:

var vIitem = eval("(" + vItem + ")");

Now, the variable vItem holds an Item object retrieved from the server in the form
of JSON. The values from the vItem object can be retrieved as shown:

alert(vItem.Name); // outputs "HP"
alert(vItem.Model); // outputs "5446 A"
alert(vItem.Make); // outputs "2007"
alert(vItem.Price); // outputs "$ 896.00"

The extra brackets are a must when converting a JSON string to an object using
eval(), because curly braces({ }) in JavaScript can be identified by an If state-
ment, a for statement, or any other construct. It is a must to enclose the JSON
object (bundled in { }) in the extra brackets, as shown in the preceding example.

Parsing JSON

The eval() function is a general function used to evaluate or parse any JavaScript
data type in it. If you want to use an explicit JSON parser to create objects and
arrays from JSON text and vice versa, you can use a JSON parser provided at
www.json.org/json.js. This file can be copied and referenced to your page in the head
section of the .aspx page:

<script type="text/javascript" src="json.js"></script>

The parser in the json. js file has two basics functions in it:

ParseJSON ()
toJSONString()

The ParsedSON() function converts the J[SON text into a JavaScript object. The
toJSONString() function converts the JavaScript objects into a JSON text/string.
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After the json. js file is added to your page, the toJSONString() function is added
to JavaScript object and array definitions. The following example illustrates the use
of this method:

<script language="javascript">

var myItem = new Object();

myItem.Name = "HP";

myItem.Model = "5446 A";

myItem.Make = "2007";

myItem.Year = "$ 896.00";

myItem = myItem.toJSONString();

alert("Item Object representation as a JSON string : " + myItem);

</script>

When the preceding script is executed, the output is as shown next:

Item Object representation as a JSON
string : {"Name": "HP","Model": "5446 A","Make": "2007","Price": "$ 896.00"}

Note that when you use ASP.NET server controls for Ajax operations in ASP.NET,
such parsing/conversion issues are taken care of internally by the Microsoft Ajax
Client Library.

Using JSON with Ajax

In Hour 3, “Working with the XMLHttpRequest Object,” we demonstrated the
retrieval of XML data and string data with the XMLHttpRequest object. We will now
look at how JSON data is retrieved using the XMLHttpRequest object. Because J[SON
is a text-based format, we have to retrieve the data using the responseText proper-
ty of the XMLHttpRequest object. We've already seen the implementation of
responseText property. The only difference now is that the responseText string
holds JSON data.

Let’s explore this with the help of the same example in Hour 3, but by retrieving a
JSON file on the server instead of an XML file. This example has two buttons on the
web page, namely Load Item Names and Load JSON as Text. Initially, when the
page is executed, the dropdownlist for Item Names is empty. Clicking the Load
Item Names button fetches the Item Names (which is in JSON format) from the
Items.txt file on the server and binds it to the dropdownlist asynchronously.
Second, clicking the Load JSON as Text button binds the JSON string data in the
Items.txt file on to the <div> tag on the browser. A step-by-step execution of this
program is given next, and the output in the browser is shown later in Figure 5.2.
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Refer to the solution we created in Hour 3. Now, open the same solution again and

follow this sequence of steps:

1.

2.

Add a new item, the Web Form, and name it FetchJSON. aspx.

Create a text file called Items.txt populated with the following sample data:

{"Items": [
{
"Name": "HP",
"Model": "5446 A",
"Make": "2007",
"Price": "$ 896.00"
}!
{
"Name": "Compaq",
"Model": "654AN",
"Make": "2006",
"Price": "$ 655.00"
}!
{

"Name": "DELL",
"Model": "34543656",

"Make": "2007",
"Price": "$ 720.00"
}

]
}

Add the Items.txt file to the solution.

Switch to the FetchJSON.aspx page and paste the following code in the source
view:

<%@ Page Language="C#" AutoEventWireup="true" CodeFile="FetchJSON.aspx.cs"
Inherits="FetchJSON" %>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.@ Transitional//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head runat="server">
<title>Example of retrieving JSON</title>
<script language="javascript" type="text/javascript"
src=xmlhttp.js></script>
<script language="javascript" type="text/javascript">
var xmlHttp = false;
function LoadItemNames() {
getXmlHttpRequestObject();
xmlHttp.open("GET", "Items.txt", true);
xmlHttp.onreadystatechange = function()
{
if (xmlHttp.readyState == 4) {
//If the Http Status code is 200, i.e., if the
wrequest is ok.
if (xmlHttp.status == 200) {
var sdson = xmlHttp.responseText;
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sdson = eval("(" + sdson + ")");

//Fetching the reference of the <select> tag -

wddlItems

var ddlItems = document.getElementById("ddlItems");

for(var i = 0; i < sdson.Items.length; i++) {
//creating new <option> tag

var newOption =
document.createElement('option');

//assigning value and text to the new option tag.

newOption.value =

sdson.Items[i].Name;

newOption.text = sdson.Items[i].Name;

//adding new item in the <select> tag ddlItems.

ddlItems.options.add(newOption);

}
}
xmlHttp.send(null);

function LoadItemText() {
getXmlHttpRequestObject();
xmlHttp.open("GET", "Items.txt", true)
xmlHttp.onreadystatechange = function(
{

if (xmlHttp.readyState == 4) {

3

)

//If the Http Status code is 200, i.e, if the

wrequest is ok.
if (xmlHttp.status == 200)

document.getElementById("1blText").innerText

wxmlHttp.responseText;

}
}
}
xmlHttp.send(null);
}
</script>
</head>
<body>

<form id="form1" runat="server">

{

<input type="button" id="btnLoadItemNames"

value="Load Item Names"

onclick="LoadItemNames();" />&nbsp;

<span id="spnItemNames">Items</span>
<select id="ddlItems">

<option value="">— — — — — - </option>

</select><br /><br />

<input type="button" id="btnLoadItemText"

value="Load JSON as Text"
onclick="LoadItemText();" />&nbsp;
<div id="1blText"></div>
</form>
</body>
</html>
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5. Now that the entire infrastructure is in place, we'll go ahead with executing
the application to see the results. Set this as the start-up page and execute the
application by pressing the function key F5. If debugging is set to false in the
web.config file, you'll be prompted to enable it to true. After this is done, the
application opens up in a browser, as shown in Figure 5.2.
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The only change in the preceding example is having the responseText (which
holds JSON data) in a variable instead of having the XML documentElement object,
as was the case in Hour 3. Now, the sJson variable holds the data in Items.txt as
a string and is evaluated by JavaScript’s eval() function to convert this into a
JavaScript object:

var sdson = xmlHttp.responseText;
sdson = eval("(" + sdson + ")");

The data in the sdson object can be fetched through the Items collections, as
follows:

sdson.Items[i].Name; //Fetching the value of the Name property.
//1i is the index in the loop.
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Summary

In this hour, we looked at the different data interchange formats used in the request
and response cycles of a web page. The most popular data exchange formats are
XML, plain text/string format, HTML, and J[SON. Among these, JSON is the newest
data interchange format available, and it is becoming the most popular data inter-
change format used in web applications. In comparison to XML, JSON is light-
weight, compact, and easy to understand and maintain. It carries fewer bytes of
data than XML, making the web applications faster and more responsive.

Workshop

Quiz
1. How is an XML document parsed?
What is [SON?
True or False: JSON can be used in windows-based applications.
How is JSON parsed in the client browser?
How is JSON used with Ajax?

What are the different data interchange formats available?

N o g & 0N

What are the different data types that JSON supports?

Answers

1. An XML document should be well formed to be parsed and requires an XML
Schema in the form of a DTD (Document Type Definition) or XSD (XML
Schema Definition) to be properly validated.

2. JSON, an acronym for JavaScript Object Notation, is a lightweight data inter-
change format that is a subset of JavaScript. It supports two data structures of
JavaScript: object literals and array literals.

3. False. Because JSON is a format derived from JavaScript, its parsing is done
only by a JavaScript engine in the browser. Therefore, JSON is not a format for
windows-based applications.



Workshop 83

4. JSON is received as a string from the response object. This is parsed by an
eval() function in JavaScript. The eval () function converts the JSON string
into a JavaScript object for perusal.

5. The JSON string can be retrieved using the XMLHttpRequest object in Ajax.
The responseText property of the XMLHttpRequest object holds this data.

6. The different data interchange formats available are as follows:
a. HTML content
b. Plain text/string delimiters
c. XML
d. JSON

These are the most popular ones. There might be several other formats avail-
able.

7. JSON supports the following data types:
a. String
b. Number
c. Boolean
d. Array
e. Object

f. Null
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HOUR 6

Working with the Microsoft
Ajax Client Library

What You’ll Learn in This Hour:

» Introducing the Microsoft Ajax Client Library

» Goals of the Microsoft Ajax Client Library

> Inside the Microsoft Ajax Client Library namespaces

» The building blocks of the Microsoft Ajax Client-Side Library

An Ajax Library is an API that enables you to design and implement Ajax-enabled web
applications. We have had a brief overview of the most widely used Ajax libraries earlier
in this book. The Microsoft Ajax Library is one such library that is freely available and is
comprised of a JavaScript Client Library and a collection of server-side ASP.NET controls.
The JavaScript Client Library provides object-oriented extensions to the JavaScript scripting
language. The Microsoft Ajax Client Library ships along with the ASP.NET Ajax exten-
sions. You can use this Library to call server-side methods and even web services. You can
download the Library from this link: http://ajax.asp.net/downloads/default.aspx.

In this hour, we look at the Microsoft Ajax Client Library, including its namespaces, class-
es, and so on, as well as their applicability.

Introducing the Microsoft Ajax Client
Library

Before we discuss the classes and the namespaces that comprise the Microsoft Ajax Client
Library, here’s an overview of what this Library actually is and what its goals are.


http://ajax.asp.net/downloads/default.aspx
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The Microsoft Ajax client framework is comprised of a collection of JavaScript classes
with object-oriented programming support; these classes form together an engine
that wraps up the client components, the controls, and their behavior.

The Microsoft Ajax Client Library is written entirely using the JavaScript scripting
language. It is comprised of a collection of object-oriented JavaScript classes and
their members in the form of . js files, and it is wrapped inside the
System.Web.Extensions.dll assembly.

Because the Microsoft Ajax Client Library is based on JavaScript, a cross-browser
scripting language, it is not tied to ASRNET; rather, it is compatible with any web
development platform irrespective of the application server in use.

Goals of the Microsoft Ajax Client Library

The basic goal of the Microsoft Ajax Client Library is to provide a client-side frame-
work that is simple and rich—one that would enable you to design and implement

your Ajax-enabled dynamic web applications seamlessly. Moreover, you can use the
Microsoft Ajax Client Library to achieve asynchronous communication between the
server and the client.

Here is a list of the major goals of Microsoft Ajax Client Library in a nutshell:

» Invoke the server-side methods and web service methods using asynchronous
calls

» Perform serialization and deserialization using JSON

» Provide an interface that facilitates the communication between an ASP.NET
client application and an ASP.NET server application

JavaScript is an object-based scripting language; it is not an object-oriented lan-
guage because it lacks support for inheritance, one of the most important proper-
ties that an object-oriented language should possess.

In the sections that follow, we look at the namespaces, classes, and enumerations
that comprise the Microsoft Ajax Client Library.
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Inside the Microsoft Ajax Client Library
Namespaces

The following is the complete list of the namespaces contained inside the Microsoft
Ajax Client Library:

> Global namespace
» Sys

Sys.Net
Sys.Serialization
Sys.Services

Sys.UI

vV v v v VY

Sys.WebForms

The Microsoft Ajax Client Library, a 100% pure JavaScript library, includes the fol-
lowing files:

MicrosoftAjax.js

MicrosoftAjaxTimer.js

MicrosoftAjaxWebForms.js

Note that these files are available in both debug and release versions. While the

debug versions have a .debug. js extension, the release versions have only .js
extensions.

In the following sections, we look at each of these namespaces and learn what each
of them relates to.

The Global Namespace—EXxtending JavaScript

As its name suggests, the global namespace provides extensions to the JavaScript
scripting language. It houses types that are actually extensions to the JavaScript
types, such as String, Array, Number, and so on. The global namespace is mainly
comprised of these extensions and the Type class.

The Type class, one of the most important of all the classes in this Library, is com-
prised of a collection of global methods and provides many features. These features
include the following:

> Registration of the namespaces, classes, interfaces, and enumerations

» Typing and type-reflection
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In order to register a namespace, you can use the static method of the Type class
called registerNamespace (). Apart from this, the Type class contains other register
methods, such as registerBaseMethod(), registerClass(),
registerInterface(), registerNamespace(), and the registerEnum() method.
We will learn more about the Type class and how we can use it in your applications
as we move further ahead through the sections in this hour.

The Sys Namespace—The Root of All Namespaces

The Sys namespace is the root of all the namespaces in the Microsoft Ajax Client
Library and is comprised of a collection of classes and types.

The classes in the Sys namespace include the following:
» Sys. Application class

ApplicationLoadEventArgs class

Browser class

CancelEventArgs class

Component class

CulturelInfo class

Debug class

EventArgs class

EventHandlerList class

The IContainer interface

The IDisposable interface

The INotifyDisposing interface

The INotifyPropertyChange interface

The PropertyChangedEventArgs class

The ScriptLoader class

The ScriptLoaderTask class
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The StringBuilder class
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The Sys.Net Namespace

The Sys.Net namespace contains classes and types that facilitate the communica-
tion between an ASP.NET Ajax-enabled client application and an ASP.NET server
application or web services using asynchronous calls. The classes in the Sys.Net
namespace include the Sys.Net.NetworkRequestEventArgs class, the
Sys.Net.WebRequest class, the Sys.Net.WebRequestExecutor class, the
Sys.Net.WebRequestManager class, and the Sys.Net.XmlHttpExecutor class.

The Sys.Serialization Namespace

The Sys.Serialization namespace contains types that facilitate serialization and
deserialization of data in Ajax-enabled applications. You have only one class in this
namespace: Sys.Serialization.JavaScriptSerializer.

The Sys.Services Namespace

The Sys.Services namespace is comprised of types and classes that can be used to
invoke the ASP.NET application services using client-side scripts. The classes inside
the Sys.Services namespace include the AuthenticationService, the
ProfileService, and the ProfileGroup class.

The Sys.UI Namespace

As the name suggests, the Sys.UI namespace is comprised of classes and types that
provide you with a rich set of controls to build awesome user interfaces.

The classes in this namespace include the Sys.UI.Behavior class, Sys.UI.Bounds
class, Sys.UI.Control class, Sys.UI.Key class, Sys.UI.MouseButton enumeration,
Sys.UI.Point class, and Sys.UI.VisibilityMode enumeration.

The Sys.WebForms Namespace—Enabling Partial
Rendering

The Sys.WebForms namespace consists of classes and types that help in partial ren-
dering of the web pages in your Ajax-enabled ASP.NET applications. The classes in
this namespace include the following:

» BeginRequestEventArgs class

» EndRequestEventArgs class

» InitializeRequestEventArgs class
>

PageLoadedEventArgs class
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» PagelLoadingEventArgs class

» PageRequestManager class

The JavaScript extensions framework of the Microsoft Ajax Library provides exten-
sions to JavaScript types, such as Array, Boolean, Date, Error, Number, Object,
RegExp, and String.

As discussed earlier in this section, the ASP.NET Ajax Client Library is comprised of
three components, namely the core framework, the Ul framework, and the
JavaScript extensions framework. In the section that follows, we plunge into the
most important classes and namespaces that comprise these three components and
discuss each of those classes and their applicability. We also delve into some code
where necessary to illustrate how you can use these classes and namespaces in your
applications.

The Building Blocks of the Microsoft
Ajax Client Library

In this section, we discuss the building blocks of the ASP.NET Ajax Client-Side
Library. We examine the classes and the namespaces that make up these blocks and
what each of these blocks relates to.

In essence, the Microsoft Ajax Client-Side Library is comprised of the following com-
ponents:

» The user interface (UI) framework
» The core framework

» The JavaScript extensions framework

Although the UI framework consists of the System.UI namespace, the core frame-
work of this Library is comprised of the Sys.Net, Sys.Serialization,
Sys.Services, and Sys.WebForms namespaces.

Figure 6.1 depicts the building blocks and the namespaces of the Microsoft Ajax
Client Library diagrammatically.
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FIGURE 6.1
Components of
The User Interface Framework the Microsoft
(Sys.Ul, Sys.Ul.Control, Sys.Ul.Behavior Namespaces) Ajax Client Side
Library

The Core Framework
(The Sys, Sys.Net, Sys.WebForms, Sys.Exceptions, Sys.Services
Namespaces)

The JavaScript Extensions Framework
(Extensions to Object, Array, String, etc. Base Types)

Components of the Microsoft Ajax Client Side Library

What'’s Inside the Core Framework?

In this section, we look at the major classes that make up the core framework of the
Microsoft ASP.NET Ajax Client Library.

The Sys. Application Class

The Application class within the Sys namespace is one of the most important class-
es in the entire Microsoft ASP.NET Ajax Library. Note that most of the classes of the
Microsoft ASP.NET Ajax base framework are housed inside the Sys namespace. The
Sys.Application object provides an instance much the same as the Page class in
ASP.NET. The Sys.Application instance is actually the ASP.NET Ajax application
object or the controller that controls the overall execution of an ASP.NET Ajax web

page.

The first time an Ajax-enabled ASP.NET web page loads, the runtime instantiates
the Sys._Application class and assigns this instance to the Sys.Application
object, as shown in the following code snippet:

Sys.Application = new Sys._Application();

Microsoft’s official site on ASP.NET Ajax (www.asp.net/ajax) states the following on
the Sys._Application class: “Provides a run-time object that exposes client events
and manages client components that are registered with the application. The mem-
bers of this object are available globally after the client application has been initial-
ized. The members can be invoked without creating an instance of the class.”


www.asp.net/ajax
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The Sys.Component Class

The Sys.Component class is the base of all the component classes in the Microsoft
ASP.NET Ajax Library and represents the base of all control classes. Note that a con-
trol is actually a special type of component—that is, a component with some added
behavior. The Sys.Control class of the Sys.UI namespace is derived from the
Sys.Component class.

The Sys.Exceptions Class

An exception is an error that occurs at runtime and terminates the normal flow of
control of a program if it is not caught or handled properly in your source code. The
Sys.Exceptions class represents the base of all exception classes in the Microsoft
ASP.NET Ajax Library. The classes that are derived from this class include the
following:

» Sys.InvalidOperationException
Sys.NotImplementedException
Sys.ScriptLoadFailedException
Sys.ParameterCountException
Sys.ArgumentNullException
Sys.ArgumentOutOfRangeException
Sys.ArgumentTypeException

Sys.ArgumentException

vV v v v v v Vv v

Sys.ArgumentUndefinedException

The Sys.Net.WebRequest Class

The Sys.Net.WebRequest class provides a client-side script API that is used to make
a web request using client-side scripts in the Microsoft ASP.NET Ajax client frame-
work. You can use this class to access remote data—that is, an XML document or a
web service. The Sys.Net.WebRequest class can be instantiated as shown in the fol-
lowing code snippet:

var webRequestInstance = new Sys.Net.WebRequest();

The Sys.WebForms.PageRequestManager Class

The Sys.WebForms.PageRequestManager class is responsible for managing the par-
tial web page updates of the updatable panels—that is, UpdatePanel controls. It also
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contains a set of methods and properties that can be used to customize a web page
of an ASP.NET Ajax-enabled application using client-side scripts.

The Sys.Net.WebRequestExecutor Class

The Sys.Net.WebRequestExecutor class represents the base of all network executor
classes in< the Microsoft ASP.NET Ajax client framework.

The Sys.Net.XMLHttpExecutor Class

The Sys.Net.XMLHttpExecutor class facilitates asynchronous network calls from
client-side script using the XMLHttpRequest object. The following code snippet illus-
trates how you can instantiate the Sys.Net.XMLHttpExecutor class:

var xmlHttpExecutorInstance = new Sys.Net.XMLHttpExecutor();

What'’s Inside the User Interface Framework?

Let’s now take a look at the major classes that are part of the user interface frame-
work in this Library.

The Sys.UI.Control Class

The Sys.UI.Control class is derived from the Sys.Component class and represents
the base class for all user interface controls in the Microsoft ASP.NET Ajax client
framework. Table 6.1 lists some of the members of this class.

TABLE 6.1 Members of the Sys.UI.Control class

Member Description

The id property This is used to get or set the unique identifier for the
control.

The visible property This is used to get or set the visibility of the control.

The initialize method Used to initialize the control.

The dispose method Disposes the control instance and releases the memory

occupied by the control and its associated resources.

The element property Used to retrieve the DOM element that this control is
associated with.

The Sys.UI.Behavior Class

The Sys.UI.Behavior class is the base class of all ASP.NET Ajax behavior, and it
typically represents the behavior of all the client components that are derived from
this class. Table 6.2 lists some of the members of this class.
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TABLE 6.2 Members of the Sys.UI.Behavior class

Member Description

The id property This is used to get or set the unique identifier for the
Behavior instance.

The name property This is used to get or set the name of the Behavior
instance.

The initialize method Used to initialize the current instance of the Behavior
class.

The dispose method Disposes the control instance and releases the memory
occupied by the control and its associated resources.

The element property Used to retrieve the DOM element that this Behavior
instance is associated with.

The System.UI.DomElement Class

The System.UI.DomElement class is derived from JavaScript’s Object class and repre-
sents a native DOM element. It contains a set of static methods and properties that
can typically be used to manipulate such elements. Table 6.3 lists some of the
important members of the System.UI.DomElement class.

TABLE 6.3 Members of the Sys.UI.DomElement class

Member Description

The setLocation method This is used to position the DOM element.

The getLocation method This is used to get the absolute position of the DOM
element.

The addCssClass method This is used to add a css class to the DOM element.

The removeCssClass method This is used to remove a css class from the DOM
element.

The System.UI.DomEvent Class

The System.UI.DomEvent class is used to work with the events that are related to
the DOM elements, which are represented by the System.UI.DomElement class dis-
cussed previously. Table 6.4 lists some of the important members of the
System.UI.DomEvent class.
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TABLE 6.4 Members of the Sys.UI.DomEvent class

Member Description
The addHandler method This is used to add an event handler to the DOM ele-
ment.

The removeHandler method This is used to remove the specified event handler
from the DOM element.

The target field This is used to retrieve the instance on which the
event occurred.

The type field This is used to retrieve the name of the event that
was raised.

Extending the JavaScript Library with the
Microsoft Ajax JavaScript Extensions Framework

The Microsoft Ajax JavaScript base type extensions framework is comprised of a col-
lection of member extensions that actually extend the existing JavaScript base types
and classes to provide added features, behavior, and object-oriented programming
support. Not only do these extensions facilitate object-oriented programming, but
they also are extensions to the existing JavaScript types. These extensions typically
include the following:

> Object type extensions
Number type extensions
String type extensions
Array type extensions
Boolean type extensions

Date type extensions

vV vV v v Vv Vv

Error type extensions

We discuss each of these extensions briefly in the sections that follow.

The Object Type Extensions

These extensions use reflection to further enhance the base of all JavaScript objects
called Object.
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The Number Type Extensions

This is an extension to the JavaScript base object called the Number object. As an
example, refer to the following code snippet that illustrates how create a number
value out of a string using the parseInvariant() extension function:

var numberAsString = "10";
var number = Number.parselnvariant(numberAsString);
alert("The value is: "+number);

The string Type Extensions

These are extensions that further enhance the JavaScript base object called Array.

As an example, refer to the following code snippet that illustrates how you can trim
leading and trailing spaces from a String object in JavaScript using the trim()
extension function:

var unTrimmedStringInstance = Joydip Kanjilal H
var trimmedStringInstance = unTrimmedStringInstance.trim();
alert("The trimmed string is: "+trimmedStringInstance);

When executed, the preceding code snippet displays the string “Joydip Kanjilal.”
Note that the leading and trailing spaces are trimmed but not the embedded spaces
within the string.

What Are Array Type Extensions?

These extensions comprise a set of static methods that further enhance the
JavaScript base object called Array. As an example, you can add elements or
remove elements to and from an array or even clear all the elements of an array
using the add (), remove(), or clear() extension functions to the JavaScript base
Array type. This is illustrated in the following code snippet:

var testArray = new Array();
Array.add("Joydip",testArray);
Array.add("Sriram",testArray);
Array.remove(testArray,1);
Array.clear(testArray);

The Boolean Type Extensions

This further enhances the JavaScript Boolean object. As an example, you can create
a Boolean variable using the following code snippet:

var test = new Boolean.parse("true");



Summary

Similarly, you use the parse method that has been introduced in this Library as an
extension to the existing Boolean object, as follows:

var booleanVariable = Boolean.parse("true");

if (booleanVariable == true)
alert("The value is true");
else

alert("The value is false");

The Date Type Extensions
These extensions extend the base JavaScript object called the Date object. Here is
how you can use it:

var dt = new Date();

The Error Type Extensions

These provide extensions that actually enhance the base JavaScript object called the
Error object. You can use it as shown in the following code snippet:

var error = Error.create(message, errorInformation);

For a more complete reference to the Microsoft ASP.NET Ajax Client Library, please
refer to the following link:

http://asp.net/AJAX/Documentation/Live/ClientReference/default.aspx

Summary

The Microsoft Ajax Client Library, or the Client Library of the Microsoft Ajax frame-
work, is a pure JavaScript library that extends the JavaScript scripting language and
provides you with a collection of namespaces, classes, properties, types, events, enu-
merations, and so on—features that are already part of the Microsoft.NET frame-
work-compliant languages. In this hour, we have provided a ready-guide and a
quick reference to the Microsoft Ajax Client Library namespaces and shown how
you can use it in your Ajax-enabled web applications. In the next hour we will
examine the ASP.NET Ajax Server Extensions framework.
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Workshop

Quiz

1. What are the basic goals of the Microsoft Ajax Client Library?

2. True or False: The Microsoft Ajax Client Library can be used from PHP.

3. What are the major building blocks of the Microsoft Ajax Client Library?
4. What are the Microsoft Ajax JavaScript base type extensions?
5

. Name the namespaces that the Microsoft Ajax client framework is
comprised of.

6. What is the base class of the Sys.UI.Control class?
7. Name the classes of the System.WebForms namespace.

8. Name the extensions of the Microsoft Ajax JavaScript base type extensions
framework.

Answers

1. The basic goals of the Microsoft Ajax Client Library are as follows:

» Invoke the server-side methods and web service methods using asyn-
chronous calls

> Perform serialization and de-serialization using JSON

» Provide an interface that facilitates the communication between an
ASP.NET client application and an ASP.NET server application

2. True. It can be used from any server-side language, such as PHP, JSP, and so
on, as it is designed entirely in JavaScript.

3. The major blocks of the Microsoft Ajax client framework are as follows:
» The user interface (UI) framework
» The core framework

> The JavaScript extensions framework
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4. The Microsoft Ajax JavaScript base type extensions framework is comprised of

a collection of member extensions that extend the existing JavaScript base

types and classes to provide added features with object-oriented programming

support.

5. The Microsoft Ajax Client Library is comprised of the following: the global
namespace, and the Sys, Sys.Net, Sys.Serialization, Sys.Services,
Sys.UI, and Sys.WebForms namespaces.

6. Sys.Component.

7. The Sys.WebForms namespace consists of the following classes:

>
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The BeginRequestEventArgs class

The EndRequestEventArgs class

The InitializeRequestEventArgs class
The PageLoadedEventArgs class

The PageLoadingEventArgs class

The PageRequestManager class

8. The Microsoft Ajax JavaScript base type extensions framework includes the

following extensions:

>
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Object type extensions
Number type extensions
String type extensions
Array type extensions
Boolean type extensions
Date type extensions

Error type extensions
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HOUR 7

Using ASP.NET Ajax Server
Extensions

What You’ll Learn in This Hour:

» The ASPNET Ajax server extensions framework
» Microsoft Ajax server reference
> Inside the Microsoft server reference hamespaces

You can use Ajax to build applications with rich and interactive user interfaces seamlessly.
ASP.NET Ajax basically integrates the Client-Side Libraries with the ASP.NET 2.0 engine
running in the server side. In the previous hour, we examined the Microsoft ASP.NET Ajax
Client Library. Remember, the Microsoft Ajax Library is freely available and is comprised
of a JavaScript Client Library and a collection of server-side ASP.NET controls. In this hour,
we will discuss this server-side framework and how we can use it in our applications.
Microsoft ASP.NET Ajax server extensions framework, as this is called, is comprised of a set
of server controls that enable you to design and implement applications that leverage the
awesome power of Ajax and provide you with rich user interfaces.

The ASP.NET Ajax Server Extensions
Framework

The ASP.NET Ajax server framework is comprised of a collection of server controls and
services that extend the ASP.NET 2.0 core framework and can be used to design and devel-
op applications with rich user interfaces and better response times. These are commonly
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known as server extensions. Note that the Ajax server extensions provide support for
many ASP.NET services. These include the following:

» Localization
Globalization
Authentication
Debugging
Tracing

Web services
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Application services

To use Microsoft Ajax Server Extensions, you should have the following installed in
your system:

» Microsoft Visual Studio 2005 or later
» Microsoft ASPNET Ajax Server Extensions
You can download Microsoft Ajax Server Extensions from the following link:

http://www.asp.net/AJAX/downloads/

We will now quickly run through what each of these services imply.

You use localization to make an application adaptable to a specific locale—that is, it
may be defined as the process of designing an application such that it can be used
with a specific locale. So, what is globalization? Well, it is the process with which you
identify the portion of your application that needs to be localized. In other words, it
may be defined as the process of identifying the application’s localizable resources.

You use authentication for identification and validation of a user’s credentials—that
is, for checking whether the user has a valid credential to log into the application.
Now, once a user has been authenticated, you use authorization to determine what
resources this authenticated user can have access to.

Debugging is the process of running through your code to fix errors. Tracing can be
defined as the process of debugging your application’s code. You can use tracing to
analyze the application’s performance, record a program’s flow and the stack trace
information of exceptions that occur in your program.

You can enable tracing at the page and the application levels. To enable tracing at
the page level, use the following:

<%@ Page Language="C#" Trace="true" %>
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To do the same at the application level, you can use the following:

<system.web>
<compilation debug="false" />
<authentication mode="Windows" />
<trace enabled ="true" pageOutput ="true" />
</system.web>

Web services are based on SOAP protocol, and they may be defined as platform-
independent software components that comprise a collection of methods that are
packaged together for use in a common framework throughout a network. SOAP
(Simple Object Access Protocol), is a light-weight, XML-based, cross-platform, cross-
language protocol that can be used for exchanging data and information in a dis-
tributed environment. Web services are applications that have the ability to expose
data and functionality through the use of “web methods.”

Application services are the building blocks of ASP.NET 2.0. Actually, ASP.NET 2.0
contains a collection of such blocks or frameworks. The following is a list of some of
the most important blocks or services for which ASP.NET 2.0 has support:

» The Membership API
» The Profile API

» The Personalization API

The Membership API

The Membership API in ASP.NET 2.0 enables you to manage the users and roles

of an application. In essence, it enables you to store the user’s credentials in

a secure and declarative way. ASP.NET 2.0 ships in with the
ActiveDirectoryMembershipProvider and the SqlMembershipProvider; you can
use these to manage user information efficiently and with much less code.

The Profile API

The ASP.NET 2.0 Profile API can be used to store profile information for both
authenticated and anonymous users and make it available to the application for
the user’s subsequent visits to the application.

The Personalization API

The ASP.NET 2.0 Personalization API enables you to personalize your application
seamlessly. You can use this API to customize the user profiles, themes, error pages
of your application, etc.
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All the Provider abstract classes in the ASENET Provider Model extend the
abstract class called ProviderBase present in the System.Configuration.
Provider namespace.

Looking at the Components of the ASP.NET Ajax
Server Extensions Framework

The ASP.NET Ajax server extensions framework includes the following components:
> Application services bridge
> Web services bridge

» ASP.NET Ajax server controls

Now let’s take a look at what each of these components relates to.

The Application Services Bridge

This component is used to provide access to the application services available as
part of ASP.NET 2.0 from client-side scripts. The basic services provided by this
bridge include, but are not limited to, the following:

» User authentication using the Membership API

> Storage of user’s data using the Profile API

The Web Services Bridge

The web services bridge is used to consume external web services from the client side
in an Ajax-enabled web application. Web services have already been explained in
the previous section. The web services bridge makes use of the J[SON serializer,
JavaScript proxies, and the .asbx files or the bridge files to call the web services.

You can use the web services bridge to connect to any external or custom web
service using the SOAP protocol, irrespective of the technology with which the web
service was built.

What Are the ASP.NET Ajax Server Controls?

Let’s now take a look at the ASP.NET Ajax server controls available as a part of the
ASP.NET Ajax server extensions framework. These server controls include the
following:
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Timer
ScriptManager
ScriptManagerProxy

UpdateProgress
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UpdatePanel

Let’s take a brief look at what each of these controls relates to.

The Timer Control—Setting Intervals

Using the Timer control, you can set a timer for your web page. You can ensure that
the web page can post back to the web server after a specified interval of time. You
can use the Interval property of this control to set an interval in milliseconds, after
which the web page will refresh itself. Once this interval elapses, the control fires a
post back to the web server. This is how the mark-up code of a typical Timer control
looks:

<asp:Timer ID="Timer1" runat="server" Interval="5000"
OnTick="MyMethod" />

The Timer control is discussed in detail in Hour 9.

The ScriptManager Control—The Brain of an Ajax-Enabled Web Page

The ScriptManager control is a part of the System.Web.UI namespace and is the
brain of an Ajax-enabled ASP.NET web page. As the name implies, it is responsible
for managing scripts and registering them as and when required; it is also instru-
mental in partial web page rendering in your Ajax-enabled ASP.NET web applica-
tions. The documentation at the ASP.NET Ajax site states, “Manages Microsoft
ASP.NET 2.0 Ajax extensions script libraries and script files, partial-page rendering,
and client proxy class generation for web and application services.” When there is a
need to update the web page, this control would run through all the UpdatePanel
controls in your web page, initiate a trigger, and update the required portions of the
web page. Awesome, isn't it?

The following code snippet illustrates the source code for this control once you
include it in your .aspx page:

<asp:ScriptManager ID="MyScriptManager" runat="server" />

The ScriptManager control is an invisible control, and you should include this con-
trol in your web page prior to including any other Ajax-enabled control. Moreover,
you can have only one instance of a ScriptManager control in your web page.
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The ScriptManager control is discussed at length in Hour 9.

The ScriptManagerProxy Control—Adding Scripts and Services

The documentation at the ASP.NET Ajax site states, “ScriptManagerProxy control
enables you to add scripts and services that are specific to nested components.” Note
that you can use this control only to add scripts or services that have been prede-
fined by the ScriptManager control. However, you cannot remove these scripts
using this control. In other words, you can use this control to add scripts and servic-
es to your web page, which already has a ScriptManager control inside.

The following code snippet illustrates how your source code in the .aspx file looks
once you include this control in your web page:

<asp:ScriptManagerProxy ID="MyScriptManagerProxy"
runat="server" />

You should have a ScriptManager control in a web page that has a
ScriptManagerProxy control, or else an InvalidOperationException will be
thrown when you try to access the ScriptManagerProxy control.

Considering that you can’t have more than one ScriptManager control in a web
page, what if you are using master pages in your application and have all your
content pages inherited from it, and you want to register some specific scripts in
your content pages but not the scripts that are part of the ScriptManager control?
That’s where a ScriptManagerProxy control fits in. Here is a code snippet that
shows how you can do this:

<asp:ScriptManagerProxy ID="ScriptManagerProxyi" runat="server">
<Services>
<asp:ServiceReference Path="Test.asmx" InlineScript="false" />
</Services>

</asp:ScriptManagerProxy>

The UpdateProgress Control—Displaying Progress Status During
Partial Updates

The UpdateProgress control can be used to display the progress status when using
partial-page rendering in an Ajax-enabled ASP.NET web page. You can use this con-
trol, together with the UpdatePanel control, to display the status of partial page
updates in an asynchronous mode of operation to the user in an Ajax-enabled web
application.

The following code snippet illustrates the source code for this control in the .aspx file
once you include this control in your web page:
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<asp:UpdateProgress ID="MyUpdateProgress" runat="server"

</asp:UpdateProgress>
You can find more detailed discussion on the UpdateProgress control in Hour 8.

The UpdatePanel Control—Facilitating Partial Page Updates

The UpdatePanel control included as a part of the Ajax server extensions frame-
work is used to update only a specified portion of the web page. This feature is what
is commonly known as partial-web page rendering. In other words, you can elimi-
nate the need to refresh the entire web page using this feature for improved per-
formance and better responsiveness.

Fine, but what is this partial-web page rendering all about? Well, partial-web page
rendering is a feature that allows you to specify portions of your web page that
would be updated to eliminate the need for the entire page being posted back to the
web server, and thus boost the application’s performance. With this feature, you can
easily define the “updatable” portions of your web page and make way for asyn-
chronous calls. According to the ASP.NET Ajax web site’s documentation, “Partial-
page rendering removes the need for the whole page to be refreshed as the result of
a postback. Instead, only individual regions of the page that have changed are
updated. As a result, users do not see the whole page reload with every postback,
which makes user interaction with the web page more seamless. Microsoft ASP.NET
Ajax enables you to add partial-page rendering to new or existing ASP.NET web
pages without writing client script.”

You can use an UpdatePanel control to ensure that these controls and the controls
contained in them are updated incrementally without the need of a postback to the
web server. There is no absolutely no need for an entire page to be posted back to
the web server.

This is how your source code in the .aspx file looks once this control has been
included in your web page:

<asp:UpdatePanel ID="GenrePanel" runat="server"

</asp:UpdatePanel>

You can find more detailed discussion on the UpdatePanel control in Hour 8.

We have had a brief look at each of the controls included as part of the Ajax server
extensions framework. We will discuss more on these controls and how we can use
them in the Ajax-enabled ASP.NET web applications in the hours that follow.

We will now take a look at the namespaces and classes that comprise the Microsoft
Server Reference Library.
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In ASENET Ajax, you have support for both web services and partial-page
rendering—features that allow you to update portions of your user interface as
and when they are needed.

A Quick Look at the Microsoft Ajax
Server Reference Library
The ASP.NET Ajax server reference consists of the following namespaces:
» System.Web.UI
System.Web.UI.Design
System.Web.Configuration
System.Web.Handlers

System.Web.Script.Serialization
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System.Web.Script.Services

Let’s now discuss each of these namespaces briefly.

The System.Web.UI Namespace

The System.Web.UI namespace consists of classes that provide you with a rich user
interface while working with the ASP.NET Ajax server extensions framework. The
classes and interfaces included as part of this namespace are the following:

» The IExtendercControl interface

The AsyncPostBackErrorEventArgs class
The AsyncPostBackTrigger class

The AuthenticationServiceManager class
The TargetControlTypeAttribute class
The Timer class

The UpdatePanel class

The UpdatePanelControlTrigger class

The UpdatePanelRenderMode enumeration

vV vV v v vV v v Vvv

The UpdatePanelTrigger class
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The UpdatePanelTriggerCollection class
The UpdatePanelUpdateMode enumeration
The UpdateProgress class

The ExtenderControl class

The IScriptControl interface

The PostBackTrigger class

The ProfileServiceManager class

The ScriptBehaviorDescriptor class

The ScriptComponentDescriptor class
The ScriptControl class

The ScriptControlDescriptor class

The ScriptDescriptor class

The ScriptManager class

The ScriptManagerProxy class

The ScriptMode enumeration

The ScriptReference class

The ScriptReferenceCollection class
The ScriptReferenceEventArgs class

The ScriptResourceAttribute class

The ServiceReference class

vV v v v v v vV v v v vV v vV vV v VvV vV v VvV Vv.%Y

The ServiceReferenceCollection class

The System.Web.UI.Design Namespace

The System.Web.UI.Design namespace is comprised of a collection of extensible
classes that you can use to extend the behavior of the user interface while working
with ASP.NET server extensions framework. The following lists the classes that are
part of this namespace:

» The AsyncPostBackTriggerControlIDConverter class
» The AsyncPostBackTriggerEventNameConverter class

» The CollectionEditorBase class
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The TimerDesigner class

The PostBackTriggerControlIDConverter class

The UpdatePanelDesigner class

The UpdateProgressDesigner class

The UpdatePanelTriggerCollectionEditor class

The UpdateProgressAssociatedUpdatePanelIDConverter class
The ExtenderControlDesigner class

The ScriptManagerDesigner class

vV v v v v v Vv Vv v

The ScriptManagerProxyDesigner class

The System.Web.Configuration Namespace

The System.Web.Configuration namespace is comprised of a collection of classes
that can be used to work with the configuration data of the Microsoft ASP.NET Ajax
server extensions. The classes and interfaces that comprise this namespace include
the following:

P> The Converter class

The ConvertersCollection class

The SystemWebExtensionsSectionGroup class

The ScriptingWebServicesSectionGroup class

The ScriptingProfileServiceSection class

The ScriptingScriptResourceHandlerSection class
The ScriptingAuthenticationServiceSection class

The ScriptingJdsonSerializationSection class
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The ScriptingSectionGroup class

The System.Web.Handlers Namespace

The System.Web.Handlers namespace, as its name suggests, is comprised of a set of
Http Handlers that can be used to process the HTTP requests sent to the web server.
This namespace is comprised of two classes. These are as follows:

» The ScriptModule class

» The ScriptResourceHandler class



Summary

The System.Web.Script Namespace

The System.Web.Script.Serialization namespace contains a collection of classes
that facilitate using JSON for object serialization and deserialization in Ajax-
enabled applications in ASP.NET. The classes that comprise this namespace include
the following:

» The SimpleTypeResolver class

» The ScriptIgnoreAttribute class
» The JavaScriptConverter class

» T