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The Ajax Papers 
Part I: The Intro and the Basics 

!ƧŀȄΦ ²ŜΩǾŜ ŀƭƭ ƘŜŀǊŘ ƻŦ ƛǘ ŀƴŘ Ƴƻǎǘ ƻŦ ǳǎ ƘŀǾŜ ŀƭǊŜŀŘȅ ǎǘŀǊǘŜŘ ǘƻ ǳǎŜ ƛǘΦ aŀƴȅ ƻŦ ǳǎ όάǳǎέ ōŜƛƴƎ !{tΦb9¢ 

ŘŜǾŜƭƻǇŜǊǎύ ǇǊƻōŀōƭȅ ŘŜŎƛŘŜŘ ǘƻ ǳǎŜ !ƧŀȄ ōŜŎŀǳǎŜ ¢ŜƭŜǊƛƪΩǎ ǊŀŘ!ƧŀȄ ŎƻƳǇƻƴŜƴǘ ƳŀŘŜ ƛǘ ǾŜǊȅ Ŝŀǎȅ ǘƻ ŀŘŘ 

Ajax to our existing projects. We figured what the heck? Telerik makes it easy to add Ajax to my site and 

the boss will love to see the Ajax buzz word in my list of accomplishments. 

!ǎ ǊŀŘ!ƧŀȄ ŘŜǾŜƭƻǇŜǊǎΣ ǘƘƻǳƎƘΣ ǿŜ ƻŦǘŜƴ ǘŀƪŜ ŦƻǊ ƎǊŀƴǘŜŘ ǿƘŀǘΩǎ ŀŎǘǳŀƭƭȅ ƘŀǇǇŜƴƛƴƎ ǳƴŘŜǊ ǘƘŜ 

proverbial Ajax hood. How does ǊŀŘ!ƧŀȄ άŀǳǘƻ-ƳŀƎƛŎŀƭƭȅέ ƳŀƪŜ our pages do this Ajax thing? In fact, 

what really makes this Ajax thing work?  

¢ƘŜǎŜ ŀǊŜ ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ ǿŜΩƭƭ ŀƴǎǿŜǊ ƛƴ Ƴȅ ƳǳƭǘƛǇŀǊǘ ǎŜǊƛŜǎ ƻƴ !ƧŀȄΦ ²ŜΩƭƭ first establish firmly what 

Ajax is and how it manages to update a page without a refresh. Once we understand AjaxΣ ǿŜΩƭƭ ƭƻƻƪ ŀǘ 

radAjax and ASP.NET AJAX and discuss how they automatically ajaxify ASP.NET pages. With a solid 

ŦƻǳƴŘŀǘƛƻƴ ƻŦ !ƧŀȄ ŀƴŘ ǊŀŘ!ƧŀȄ ƪƴƻǿƭŜŘƎŜΣ ǿŜΩƭƭ ƳƻǾŜ ƻƴ ǘƻ ǊŀŘ!ƧŀȄ ǘƛǇǎΣ ǘǊƛŎƪǎΣ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ 

ǘŜŎƘƴƛǉǳŜǎΦ CƛƴŀƭƭȅΣ ǿŜΩƭƭ ǿǊŀǇ ǘƘŜ ǎŜǊƛŜǎ ōȅ ƭƻƻƪƛƴƎ ǿŀȅǎ ǘƻ ƳŜŀǎǳǊŜ ȅƻǳǊ !ƧŀȄ ǇŀƎŜ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ 

compare radAjax enabled pages with pages ajaxified by the ASP.NET AJAX framework (including a 

ǇǊŜǾƛŜǿ ƻŦ ǘƘŜ ƴŜǿ aŀƴŀƎŜǊ ŦƻǊ !{tΦb9¢ !W!·ύΦ ²ƘŜƴ ǿŜΩǊŜ ŘƻƴŜΣ ȅƻǳΩƭƭ ōŜ !ƧŀȄ όŀƴŘ ǊŀŘ!ƧŀȄύ ŜȄǇŜǊǘǎ 

capable of maximizing the benefits Ajax can provide in your application. 

What is Ajax? 

There are many books and articles out there explaining the 5Ws (Who, What, Where, When, Why) of 

!ƧŀȄΣ ǎƻ L ǿƻƴΩǘ ǎǇŜƴŘ ƳǳŎƘ ǘƛƳŜ ƻn the history of Ajax in this series. I encourage you to read the 

Wikipedia article on Ajax or pick-up any book on Ajax from your local Barnes & Noble to get the full 

story. AJAX (Asynchronous JavaScript and XML) the term has been around for just two years (can you 

believe it?!), created by Jesse James Garrett in 2005. The technologies that make Ajax work, however, 

have been around for almost a decade.  

Trivia: So is it AJAX or Ajax?  

Lƴ WŜǎǎŜ DŀǊǊŜǘǘΩǎ original article that coined the term, it was AJAX. ThŜ ά·έ ƛƴ !W!· ǊŜŀƭƭȅ ǎǘŀƴŘǎ ŦƻǊ 
XMLHttpRequest, though, and not XML. Jesse later conceded that Ajax should be a word and not an 
acronym and updated his article to reflect his change in heart. So άAjaxέ is the correct casing. 

As its name implies, Ajax relies primarily on two technologies to work: JavaScript and the 

XMLHttpRequest. Standardization of the browser DOM (Document Object Model) and DHTML also play 

ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƛƴ !ƧŀȄΩǎ ǎǳŎŎŜǎǎΣ ōǳǘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƻǳǊ ŘƛǎŎǳǎǎƛƻƴ ǿŜ ǿƻƴΩǘ ŜȄŀƳƛƴŜ ǘƘŜse 

technologies in depth. 
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At the heart of Ajax is the ability to communicate with a web server asynchronously without taking away 

ǘƘŜ ǳǎŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ǘƘŜ ǇŀƎŜΦ ¢ƘŜ ·a[IǘǘǇwŜǉǳŜǎǘ ƛǎ ǿƘŀǘ ƳŀƪŜǎ ǘƘƛǎ ǇƻǎǎƛōƭŜΦ ¢Ƙƛǎ 

technology was created by Microsoft as an IE ActiveX control to support their (then) groundbreaking 

Outlook Web Access, but it has since been built-in natively to all modern web browsers (including IE7).  

In fact, iŦ aƻȊƛƭƭŀ ƘŀŘ ƴƻǘ ƘŀŘ ŀ ǊŀǊŜ άaƛŎǊƻǎƻŦǘ ƳƻƳŜƴǘέ ŀƴŘ ŘŜŎƛŘŜŘ not to add support for the non-

standard XMLHttpRequest to their Firefox browser, it is doubtful that Ajax would be nearly as popular as 

it is today. 

How does Ajax work? 

So now you know that the XMLHttpRequest built-in to the browser makes Ajax possible, but how do 

web pages use this object and what does it really do? Glad you asked. This is where we first see 

JavaScript added to the Ajax equation, because to use the XMLHttpRequest on a web page we must 

write some JavaScript. The XMLHttpRequest, like any other JavaScript object, works because the 

browserΩǎ JavaScript parser (or engine) recognizes the object in the code and knows how to process it. 

Trivia: Why is JavaScript (and in turn, Ajax) hard to write?  

In part, it is because every browser handles JavaScript just a little differently. Any web browser that 
wants to support JavaScript must provide its own engine to parse JavaScript commands and perform 
the correct browser actions. Firefox uses the open source JavaScript engine called SpiderMonkey, 
Safari uses an enƎƛƴŜ ŎŀƭƭŜŘ WŀǾŀ{ŎǊƛǇǘ/ƻǊŜΣ ŀƴŘ hǇŜǊŀ ǳǎŜǎ ƛǘǎ ƻǿƴ ǇǊƻǇǊƛŜǘŀǊȅ ŜƴƎƛƴŜΦ L9Ωǎ ŜƴƎƛƴŜ 
ŀŎǘǳŀƭƭȅ ǇǊƻŎŜǎǎŜǎ άW{ŎǊƛǇǘϦΣ aƛŎǊƻǎƻŦǘΩǎ ƻǿƴ ōǊŀƴŘ όLƛǘŜǊŀƭȅύ ƻŦ WŀǾŀ{ŎǊƛǇǘ ŎǊŜŀǘŜŘ όƛƴ ǇŀǊǘύ ǘƻ ŀǾƻƛŘ 
ŎƻǇȅǊƛƎƘǘ ƛǎǎǳŜǎ ǿƛǘƘ WŀǾŀ{ŎǊƛǇǘ ǘǊŀŘŜƳŀǊƪ ƘƻƭŘŜǊ {ǳƴΦ 9ǾŜƴ ǘƘƻǳƎƘ άWŀǾŀ{ŎǊƛǇǘέ ƛǎ ǎǘŀƴŘŀǊŘƛȊŜŘ ōȅ 
Ecma, each engine does things a little differently. That means solid JavaScript or Ajax programming 
Ƴǳǎǘ ōŜ ŘƻƴŜ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ŀŎŎƻǳƴǘǎ ŦƻǊ ǘƘŜǎŜ ŘƛŦŦŜǊŜƴŎŜǎΦ !ǊŜƴΩǘ ȅƻǳ ƎƭŀŘ you use the Telerik magic 
now? 

[ŜǘΩǎ ǎǘŀǊǘ ǘƻ Ǉǳǘ ǘhese ideas together in some code examples. The basic implementation of the 

XMLHttpRequest in JavaScript looks like this: 

//Get a reference to the XMLHttpRequest object  

var  xmlRequest = (window.XMLHttpRequest) ? new XMLHttpRequest() : new 

ActiveXObject( "Msx ml2 .XMLHTTP");  

 

 //If the browser doesnôt support Ajax, exit now 

 if  (xmlRequest == null )  

  return ;  

 

 //Initiate the XMLHttpRequest object  

 xmlRequest.open( "POST" , url, true );  

 

 //Since this is a POST , set the request Content - Type header  

 xmlRequest.setRequestHeader( "Content - Type" , "application/x - www- form -

urlencoded" );  

 

 //Setup the callback function  
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 xmlRequest.onreadystatechange =  

function () {HandleA jax Response(xmlRequest);};  

 

 //Send the Ajax request to the server with the POST data  

      xmlRequest.send(args);  

 

¢ƘŀǘΩǎ ƛǘΦ ¢ƘŀǘΩǎ !ƧŀȄΦ wŜŀƭƭȅΦ  !ƴȅ ŀŘŘƛǘƛƻƴŀƭ ŎƻŘŜ ȅƻǳ ǎŜŜ ƛǎ ǿǊƛǘǘŜƴ ǘƻ ƘŀƴŘƭŜ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƘŀǘ ǘƘŜ !ƧŀȄ 

ǊŜǉǳŜǎǘ ǊŜǘǳǊƴǎ όƴƻ ǎƳŀƭƭ ŦŜŀǘ ŀǎ ǿŜΩƭƭ ǎŜŜ ƭŀǘŜǊύΦ  

Trivia: How does ASP.NET AJAX do it? 

To examine the ASP.NET AJAX JavaScript in a readable format, simply open the 
MicrosoftAjax.debug.js file located in in your ASP.NET AJAX installation directory. Since Microsoft 
built a complete client-ǎƛŘŜ ǇǊƻƎǊŀƳƳƛƴƎ ƳƻŘŜƭ ǿƛǘƘ ǘƘŜ !{tΦb9¢ !W!· 9ȄǘŜƴǎƛƻƴǎΣ ǘƘŜ ά!ƧŀȄέ ŎƻŘŜ 
in MicrosoftAjax.js is actually a small portion of its overal functionality. Nonetheless, we can find the 
Ajax code in the Sys.Net.XMLHttpExecutor client-side class (lines 3989 ς 4267). The XMLHttpExecutor 
is actually executed by another ASP.NET AJAX class, Sys.Net.WebRequestManager. The 
·a[IǘǘǇ9ȄŜŎǳǘƻǊ ƛǎ Ƨǳǎǘ ƻƴŜ ά9ȄŜŎǳǘƻǊέ ǘƘŀǘ ǘƘŜ ²ŜōwŜǉǳŜǎǘaŀƴŀƎŜǊ Ŏŀƴ ƘŀƴŘƭŜΦ ²ŜΩƭƭ ŜȄŀƳƛƴŜ 
the ASP.NET AJAX code in more detail later in this series. 

In this example, we begin by creating a new instance of the XMLHttpRequest object: 

var  xmlRequest = (window.XMLHttpRequest) ? new XMLHttpRequest() : new 

ActiveXObject( "Msxml2 .XMLHTTP");  

 

We do this by first checking to see if the XMLHttpRequest object is natively built-ƛƴ ǘƻ ǘƘŜ ōǊƻǿǎŜǊΤ ƛŦ ƛǘΩǎ 

ƴƻǘ ǿŜ ŀǎǎǳƳŜ ǿŜΩǊŜ ƛƴ L9 ŀƴŘ ǿŜ ŎǊŜŀǘŜ ƻǳǊ ·a[IǘǘǇwŜǉǳŜǎǘ ƻōƧŜŎǘ ǳǎƛƴƎ L9Ωǎ !ŎǘƛǾŜ· ŎƻƳǇƻƴŜƴǘΦ LŦ ŀ 

ōǊƻǿǎŜǊ ŘƻŜǎ ƴƻǘ ǎǳǇǇƻǊǘ !ƧŀȄΣ ǘƘŜ άȄƳƭwŜǉǳŜǎǘέ ƻōƧŜŎǘ ǿƛƭƭ ōŜ ƴǳƭƭ ŀƴŘ ƻǳǊ !ƧŀȄ ŦǳƴŎǘƛƻƴ ǿƛƭƭ ŜȄƛǘ ƻƴ 

the following line. 

Trivia: Msxml2.XMLHTTP vs. Microsoft.XMLHTTP 

If you look at different implemeƴǘŀǘƛƻƴǎ ƻŦ !ƧŀȄΣ ȅƻǳΩƭƭ ƴƻǘƛŎŜ ǘƘŀǘ ǎƻƳŜ ǳǎŜ άaƛŎǊƻǎƻŦǘΦ·a[I¢¢tέ 
ŀƴŘ ǎƻƳŜ ǳǎŜ άaǎȄƳƭнΦ·a[I¢¢tέ ǿƘŜƴ ǘŀǊƎŜǘƛƴƎ L9Ωǎ !ŎǘƛǾŜ· ŎƻƴǘǊƻƭΦ {ƻ ǿƘŀǘΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜΚ !ǎ 
ƛǘ ǘǳǊƴǎ ƻǳǘΣ ǾŜǊȅ ƭƛǘǘƭŜ ǿƘŜƴ ǿǊƛǘǘŜƴ ƭƛƪŜ ǘƘŀǘΦ ²ƘƛƭŜ ǘƘŜ άaƛŎǊƻǎƻŦǘέ ƴŀƳŜǎǇŀŎŜ ƛǎ ƻƭŘŜǊ ǘƘŀn the 
άaǎȄƳƭнέ ƴŀƳŜǎǇŀŎŜΣ ǿǊƛǘǘŜƴ ƭƛƪŜ ǘƘƛǎ ōƻǘƘ ǎǘŀǘŜƳŜƴǘǎ ǿƛƭƭ ǘŀǊƎŜǘ a{·a[ оΦл όǘƘŜ Ƴƻǎǘ ǿƛŘŜƭȅ 
distributed version of MSXML). The latest version of MSXML, though, is version 6.0 (released July 
2006). Vista ships with version 6.0 installed and it is available for download for XP, Win2k, and 
Win2k3. To target the latest and most secure version of MSXML, you must use 
άaǎȄƳƭнΦ·a[I¢¢tΦсΦлέ ǘƻ Ŏreate your XMLHttpRequest. Leaving the version number off on a system 
with 3.0 installed will always target MSXML 3.0 (even if 6.0 is installed). Go figure. 

Next we open our connection to the server with our newly created XMLHttpRequest object: 

xmlRequest. open( "POST" , url, true );  
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¸ƻǳ Ƴǳǎǘ ǎǳǇǇƭȅ ǘƘǊŜŜ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǘƘŜ άƻǇŜƴέ ƳŜǘƘƻŘΥ  

1. Request Method: ŜƛǘƘŜǊ άth{¢έ ƻǊ άD9¢έ όŎŀǎŜ ǎŜƴǎƛǘƛǾŜύΦ ¢ƘŜ άth{¢έ ŀƴŘ άD9¢έ ǾŀƭǳŜǎ ǎƘƻǳƭŘ 

be familiar as they are normal Http concepts. Like normal Http requests, GETs are processed 

slightly faster by the server than POSTs, but they do not allow any data to be sent to the server 

όƻǘƘŜǊ ǘƘŀƴ ǿƘŀǘ ȅƻǳ Ŏŀƴ Ŧƛǘ ƛƴǘƻ ǘƘŜ ¦w[Ωǎ ǉǳŜǊȅǎǘring) 

2.  URL: the request URL (must be in your domain) 

3. Async Flag:  ŀ .ƻƻƭŜŀƴ ǾŀƭǳŜ ƛƴŘƛŎŀǘƛƴƎ ƛŦ ǘƘŜ ǊŜǉǳŜǎǘ ǎƘƻǳƭŘ ŀǎȅƴŎƘǊƻƴƻǳǎΦ ¢ƘŀǘΩǎ ǊƛƎƘǘΦ ¸ƻǳ Ŏŀƴ 

actually use the XMLHttpRequest to do SJAX (Synchronous JavaScript blah blah). This is rarely 

ŘƻƴŜ ŦƻǊ ƻōǾƛƻǳǎ ǊŜŀǎƻƴǎΣ ǎƻ ǘƘŜ ǘƘƛǊŘ ǇŀǊŀƳŜǘŜǊ ƛƴ ǘƘŜ άƻǇŜƴέ ƳŜǘƘƻŘ ǿƛƭƭ ŀƭƳƻǎǘ ŀƭǿŀȅǎ ōŜ 

true.  

LƳǇƻǊǘŀƴǘ ƴƻǘŜΥ ŜǾŜƴ ǘƘƻǳƎƘ ǿŜΩǾŜ ƻǇŜƴŜŘ ƻǳǊ ŎƻƴƴŜŎǘƛƻƴ ŀǘ ǘƘƛǎ Ǉƻƛƴǘ ǿŜ ƘŀǾŜ ƴƻǘ ȅŜǘ ǎŜƴǘ ƻǳǊ 

request to the server. 

Trivia: radAjax OnRequestStart and OnRequestSent 

¢ƘŜ ·a[IǘǘǇwŜǉǳŜǎǘΩǎ άƻǇŜƴέ ƳŜǘƘƻŘ ŦƛǊŜǎ Ƨǳǎǘ ŀŦǘŜǊ ǘƘŜ ǊŀŘ!ƧŀȄ hƴwŜǉǳŜǎǘ{ǘŀǊǘ ŎƭƛŜƴǘ ŜǾŜƴǘΦ ¢ƘŜ 
hƴwŜǉǳŜǎǘ{Ŝƴǘ ŎƭƛŜƴǘ ŜǾŜƴǘ ŦƛǊŜǎ ǊƛƎƘǘ ŀŦǘŜǊ ǘƘŜ ·a[IǘǘǇwŜǉǳŜǎǘΩǎ άǎŜƴŘέ ƳŜǘƘƻŘ ŦƛǊŜǎΦ aŜŀǎǳǊƛƴƎ 
the time between OnRequestSent and OnResponseReceived tells you exactly how long it took for 
your server to process and send your Ajax response. 

Since this is a POST, we then set the Content-Type header for the request: 

xmlRequest.setRequestHeader("Content - Type", "application/x - www- form -

urlencoded");  

If this were a GET request, we would not need to set the Content-Type here. 

¸ƻǳ ƻŦǘŜƴ ƘŜŀǊ ǘƘŜ ǘŜǊƳ άŎŀƭƭōŀŎƪέ ǊŜǇƭŀŎŜ ǘƘŜ ǘŜǊƳ άǇƻǎǘōŀŎƪέ  ǿƘŜƴ ȅƻǳ ǿƻǊƪ ǿƛǘƘ !ƧŀȄΦ ¢ƘŀǘΩǎ 

ōŜŎŀǳǎŜ !ƧŀȄ ǳǎŜǎ ŀ άŎŀƭƭōŀŎƪέ ŦǳƴŎǘƛƻƴ ǘƻ ŎŀǘŎƘ ǘƘŜ ǎŜǊǾŜǊΩǎ ǊŜǎǇƻƴǎŜ ǿƘŜƴ ƛǘ ƛǎ ŘƻƴŜ ǇǊƻŎŜǎǎƛƴƎ ȅƻǳǊ 

Ajax request. We establish a reference to that callback function like this: 

xmlRequest.onreadystatechange = function (){HandleAjaxResponse(xmlRequest);};  

 

The HandleAjaxReponse receieves a reference to our XMLHttpRequest object so that it can process the 

ǎŜǊǾŜǊΩǎ ǊŜǎǇƻƴǎŜΦ hƴwŜŀŘyStateChange will fire multiple times during an Ajax request, so we must 

ŜǾŀƭǳŀǘŜ ǘƘŜ ·a[IǘǘǇwŜǉǳŜǎǘΩǎ άǊŜŀŘȅ{ǘŀǘŜέ ǇǊƻǇŜǊǘȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜƴ ǘƘŜ ǎŜǊǾŜǊ ǊŜǎǇƻƴǎŜ ƛǎ 

complete. A simple callback function may look something like this: 

function HandleAjaxResponse(xml ht tp ){  

 //If readyState = 4, the server response is complete  

if (xmlhttp.readyState == = 4) {  

//We can evaluate the status property to see what HTTP response 

code  was returned  

//Statusô in the 200ôs are okay; ñ200ò is the best 

 var statusCode = xmlhttp.status;  

        if ( statusCode < 200) || (statusCode >= 300 ) {  
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  // Process the server response  

       processResponse (xmlhttp.responseXML);  

        } else {  

             //Some error handling  

processError(xmlhttp)  

        }  

     }  

}  

Trivia: HTTP Status Code 304 

Http Status code 304 is technically a valid response code that could be returned from the server 
when performing a GET. It indicates that the page has not been changed and the page in the 
ōǊƻǿǎŜǊΩǎ ŎŀŎƘŜ ǎƘƻǳƭŘ ōŜ ǳǎŜŘΦ In CƛǊŜŦƻȄΣ ǘƘŜ ·a[IǘǘǇwŜǉǳŜǎǘ ǎǘŀǘǳǎ ǇǊƻǇŜǊǘȅ ǿƛƭƭ ǊŜǘǳǊƴ άнллέ ƛŦ 
ǘƘŜ ǎŜǊǾŜǊ ǊŜǎǇƻƴŘǎ ǿƛǘƘ άнллέ ƻǊ άолпέΦ IE will also return status code 200 in the XMLHttpRequest 
GET response, so a solid implementation of your callback function does not need to check for both 
codes. radAjax currently throws an error for any response that does not return code 200. 

The XMLHttpRequest has several properties that ǿŜΩǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ŘǳǊƛƴƎ ƻǳǊ ǊŜǎǇƻƴǎŜ ŎŀƭƭōŀŎƪ 

function: 

 readyStateΥ ƛƴŘƛŎŀǘŜǎ ƛŦ ǘƘŜ ǎŜǊǾŜǊ ƛǎ ŘƻƴŜ ǇǊƻŎŜǎǎƛƴƎ ƻǳǊ !ƧŀȄ ǊŜǉǳŜǎǘΦ ! ǾŀƭǳŜ ƻŦ άпέ ƛƴŘƛŎŀǘŜǎ 

the request is complete (true for all browsers). The number and values of the codes returned 

beforŜ άпέ vary by browser, but the possible values are: 

o 0: uninitialized 

o 1: loading 

o 2: loaded 

o 3: interactive 

o 4: complete 

 status: returns the HTTP response code sent by server ŦƻǊ ƻǳǊ !ƧŀȄ ǊŜǉǳŜǎǘΦ ! ǾŀƭǳŜ ƻŦ άнллέ 

ƳŜŀƴǎ άhYέ ŀƴŘ ǘƘŀǘ ƴƻ ŜǊǊƻǊǎ ƻŎŎǳǊǊŜŘΦ !ƴȅ ƻǘher value indicates a situation that should be 

handled by our JavaScript Ajax error handler. 

 responseXML: contains the XML formatted response from the server. This is actually an XML 

Document Object that can be parsed using XPath or regular DOM node tree methods (like 

getElementByTag, etc.). RadAjax primarily uses responseXML to process Ajax responses. 

 responseText: contains the raw text response from the server 

If there is an error, we are also interested in this property: 

 statusText: contains the text describing our response status code. If we receive a HTTP response 

ŎƻŘŜ ƻŦ άплпέΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǎǘŀǘǳǎ¢ŜȄǘ ǿƻǳƭŘ Ŏƻƴǘŀƛƴ άbƻǘ CƻǳƴŘέΦ 
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¢ǊƛǾƛŀΥ WŀǾŀ{ŎǊƛǇǘΩǎ ƭƛǘǘƭŜ ƪƴƻǿ ΨҐҐҐΩ ƻǇŜǊŀǘƻǊ 

LŦ ȅƻǳ ŜȄŀƳƛƴŜ ǘƘŜ !{tΦb9¢ !W!· WŀǾŀ{ŎǊƛǇǘ ǎƻǳǊŎŜ ŎƻŘŜΣ ȅƻǳΩƭƭ ǎŜŜ ƭƻǘǎ ƻŦ άҐҐҐέ ŎƻƳǇŀǊŜ ƻǇŜǊŀǘƻǊǎ 
ǿƘŜǊŜ ȅƻǳΩŘ ŜȄǇŜŎǘ ǘƻ ŦƛƴŘ ǘƘŜ ƴƻǊƳŀƭ άҐҐέ ƻǇŜǊŀǘƻǊΦ .ƻǘƘ ǿƛƭƭ ŜǾŀƭǳŀǘŜ ƛŦ ŀƴ ƻōƧŜŎǘ ƛǎ ŜǉǳŀƭΣ ōǳǘ ǘƘŜ 
άҐҐҐέ ǘŀƪŜǎ ƛǘ ŀƴƻǘƘŜǊ ǎǘŜǇ ŦǳǊǘƘŜǊ ŀƴŘ ǾŀƭƛŘŀǘŜǎ ǘƘŀǘ the objects being compared share the same 
ƛŘŜƴǘƛǘȅΦ ¢Ƙŀǘ ƳŜŀƴǎΣ ƛƴ ƻǊŘŜǊ ŦƻǊ άҐҐҐέ ǘƻ ǊŜǘǳǊƴ ǘǊǳŜΣ ǘƘŜ ƻōƧŜŎǘǎ Ƴǳǎǘ ōŜ Ŝǉǳŀƭ without JavaScript 
performing any data type conversions. This provides strict equality tests in JavaScript where loosely 
typed objŜŎǘǎ Ŏŀƴ ƻŦǘŜƴ ŎŀǳǎŜ ǇǊƻōƭŜƳǎΦ !ƴŘ ȅŜǎΣ άΗҐҐέ ŜȄƛǎǘǎΣ ǘƻƻΦ 

At this pƻƛƴǘ ǿŜΩǾŜ ǎŜƴǘ ƻǳǊ request to the server, received a response, and now we have an XML 

ŘƻŎǳƳŜƴǘ ƻōƧŜŎǘ ǎƛǘǘƛƴƎ ƛƴ WŀǾŀ{ŎǊƛǇǘ ƳŜƳƻǊȅΦ ²ŜΩǾŜ ŎƻƳǇƭŜǘŜŘ ƻǳǊ ŀǎȅƴŎƘǊƻƴƻǳǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ 

the ǎŜǊǾŜǊΣ ōǳǘ ƴƻǿ ǿŜ ƴŜŜŘ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ǇŀƎŜΩǎ 5haΦ !ŦǘŜǊ ŀƭƭΣ ǘƘŜ Ǉƻint of Ajax is to update the page 

without doing a full PostBack (and thus a full refresh) of the page. What should now be obvious is that 

the harder part of creating an Ajax application is implementing the code that parses the server response 

and updates the page; the communication is actually fairly straight forward and easy. 

²ƘŀǘΩǎ ƴŜȄǘΚ 

In the next part of our multi-ǇŀǊǘ !ƧŀȄ ǎŜǊƛŜǎΣ ǿŜΩƭƭ ƭƻƻƪ ŀǘ Ƙƻǿ WŀǾŀ{ŎǊƛǇǘ ƛǎ ǳǎŜŘ ǘƻ ǇŀǊǎŜ ƻǳǊ !ƧŀȄ server 

ǊŜǎǇƻƴǎŜ ŀƴŘ ǳǇŘŀǘŜ ƻǳǊ ǇŀƎŜΦ ²ŜΩƭƭ see how DOM node tree methods and JavaScript are used to 

ŘŜǘŜǊƳƛƴŜ ǿƘƛŎƘ ǇŀǊǘǎ ƻŦ ǘƘŜ ǇŀƎŜ ƴŜŜŘ ǳǇŘŀǘƛƴƎ ŀƴŘ ǿŜΩƭƭ ƭŜŀǊƴ ǿƘȅ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƻǇǘƛƳƛȊŜ ƻǳǊ 

updated controls to get the most out of Ajax. So stick around, the best is yet to come. 

 

Todd Anglin, Technical Evangelist 

Telerik 

www.telerik.com 
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The Ajax Papers 
Part II: Updating the Page 

In part one of this series on Ajax we looked at Ajax basics. What it is. How it works. Where it executes. 

We learned that Ajax communication (in its most basic form) only takes a few lines of JavaScript to work. 

LŦ !ƧŀȄ ƛǎ ǎƻ ŜŀǎȅΣ ǿƘŀǘΩǎ ŀƭƭ ǘƘŜ Ŧǳǎǎ ŀōƻǳǘ !ƧŀȄ ōŜƛƴƎ ǎƻ ƘŀǊŘΚ 

Even though Ajax in its purest sense just defines a method for communicating asynchronously with the 

server, it is relatively useless unless you do something with the information returned from the server. 

¢Ƙŀǘ άǎƻƳŜǘƘƛƴƎέ ǳǎǳŀƭƭȅ ƳŜŀƴǎ ǘƘŀǘ ȅƻǳ ƴŜŜŘ ǘƻ ǳǇŘŀǘŜ ǇƻǊǘƛƻƴǎ ƻŦ your web page with new HTML. 

And unlike Ajax communication, updating the page with new HTML after an Ajax callback is far from 

ŜŀǎȅΣ ŜǎǇŜŎƛŀƭƭȅ ǿƘŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ƎŜƴŜǊƛŎ !ƧŀȄ ŦǊŀƳŜǿƻǊƪΦ Lƴ ǘƘƛǎ ƛƴǎǘŀƭƭƳŜƴǘΣ ǿŜΩƭƭ ƭƻƻƪ ŀǘ ǿƘŀǘ ƛǘ 

takes to update a page after an Ajax callback and what frameworks like RadAjax and ASP.NET Ajax do to 

make the process very easy for developers. 

Document Object Model (DOM) 

Just as JavaScript and the XMLHttpRequest are critical for Ajax communication, the ability to manipulate 

thŜ ōǊƻǿǎŜǊΩǎ ŘƻŎǳƳŜƴǘ ƻōƧŜŎǘ ƳƻŘŜƭ όƻǊ 5haύ ƛǎ ŎǊƛǘƛŎŀƭ ŦƻǊ !ƧŀȄ ǇŀƎŜ ǳǇŘŀǘŜǎΦ aƻǎǘ ƳƻŘŜǊƴ ōǊƻǿǎŜǊǎ 

ǎǳǇǇƻǊǘ ŀ ǎǘŀƴŘŀǊŘ ƛƴǘŜǊŦŀŎŜ ǘƻ ƳŀƴƛǇǳƭŀǘŜ ǘƘŜ ōǊƻǿǎŜǊΩǎ 5ha ǘƘŀǘ Ŏŀƴ ōŜ ǇǊƻƎǊŀƳƳŜŘ ǳǎƛƴƎ 

JavaScript. There is nothing special about the JavaScript written for Ajax DOM updates (vs. any other 

DOM manipulation), but it can be tricky to determine which portions of your page need to be updated. 

Unlike PostBacks (which update the entire page), Ajax callbacks only update the portions of the page 

you programmatically update with JavaScript. That means you have to handle changes to all the page 

elements, the page head, the hidden page elements (like ViewState) and even the page title. 

Furthermore, since the page is not being reloaded, you also have to handle the execution of any page 

load JavaScript manually. You can see how this quickly gets tricky. 

Trivia: Why is manipulating the DOM hard? 

Every browser has its own JavaScript rendering engine and it has its own DOM layout engine. The 
W3C standardized the DOM in 1998, but browsers have been slow to provide uniform support of the 
²о/ ǎǘŀƴŘŀǊŘǎΦ aƛŎǊƻǎƻŦǘΩǎ L9 ǳǎŜǎ ŀ 5ha ƭŀȅƻǳǘ ŜƴƎƛƴŜ ŎŀƭƭŜŘ ¢ǊƛŘŜƴǘ όƻǊ a{I¢a[ύΣ ŀƭƭ aƻȊƛƭƭŀ 
based browers (including Firefox and Netscape) use the open source Gecko layout engine, Safari uses 
!ǇǇƭŜΩǎ ²Ŝō/ƻǊŜΣ ŀƴŘ hǇŜǊŀ ǳǎŜǎ ƛǘǎ ƻǿƴ ǇǊƻǇǊƛŜǘŀǊȅ tǊŜǎǘƻ ƭŀȅƻǳǘ ŜƴƎƛƴŜΦ !ƭƭ ŜƴƎƛƴŜǎ ǎǳǇǇƻǊǘ 5ha 
1.0, but support for the later DOM 2.0 and 3.0 is still spotty.  
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Two Approaches for Updating the Page 

When it comes to updating the page after an Ajax callback, there are two basic approaches: 1) parse 

information from the server and build the updated controls on the client, or 2) build updated controls 

ƻƴ ǘƘŜ ǎŜǊǾŜǊ ŀƴŘ ǎƛƳǇƭȅ άǎǿŀǇέ ǘƘŜ ƻƭŘ ǿƛǘƘ ǘƘŜ ƴŜǿ ƻƴ ǘƘŜ ŎƭƛŜƴǘΦ ¢ƘŜ ŦƛǊǎǘ ŀǇǇǊƻŀŎƘ Ŏŀƴ ǊŜŘǳŎŜ ǘƘŜ 

amount of information that is sent over the Internet during an Ajax update, but the savings is usually 

ƻŦŦǎŜǘ ōȅ ǘƘŜ ōǊƻǿǎŜǊΩǎ ƎŜƴŜǊŀƭƭȅ ǎƭƻǿ ƘŀƴŘƭƛƴƎ ƻŦ 5ha ƳŀƴƛǇǳƭŀǘƛƻƴǎΦ 

Both RadAjax and ASP.NET AJAX take the approach of rendering the updated controls on the server and 

then removing the old controls and adding the updated controls on the client. There are some 

ŦǊŀƳŜǿƻǊƪǎ ǘƘŀǘ ǇŀǊǎŜ ·a[IǘǘǇwŜǉǳŜǎǘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǳǇŘŀǘŜŘ ŎƻƴǘǊƻƭǎ ƻƴ ǘƘŜ ŎƭƛŜƴǘ όǎǳŎƘ ŀǎ 

zumiPage), but for the most part Ajax libraries leave the heavy lifting on the server. 

.ŀǎƛŎ ά{ǿŀǇέ !ǇǇǊƻŀŎƘ 

An Ajax library that is built to generically handle most page update scenarios (like RadAjax or ASP.NET 

AJAX) uses complex code to iterate through updated controls and perform the necessary client updates- 

ƳƻǊŜ ŎƻƳǇƭŜȄ ǘƘŀƴ ǿŜΩƭƭ ƭƻƻƪ ŀǘ ƛƴ ŘŜǘŀƛƭ ƛƴ ǘƘƛǎ ŀǊǘƛŎƭŜΦ .ǳǘ ǘƘŜ ōŀǎƛŎ ǇǊƻŎŜǎǎ ƻŦ άǎǿŀǇǇƛƴƎά ŀ ŎƻƴǘǊƻƭ ƛƴ 

the browser DOM is actually fairly simple.  

[ŜǘΩǎ ǎŀȅ ǿŜ ƘŀǾŜ ŀ ǎƛƳǇƭŜ I¢a[ ƛƴǇǳǘ ŜƭŜƳŜƴǘ ƻƴ ǘƘŜ ǇŀƎŜ ǿƛǘƘ ŀƴ L5 ǎŜǘ ǘƻ άƭōƭ¢ŜǎǘέΦ !ǎǎǳƳing we had 

code to extract the updated HTML from our XMLHttpRequest reponse, the first step would be to add 

the new control to the page, like this: 

    if  (nextSibling != null )  

    {    

     return  parent.insertBefore(element, nextSibling);  

    }  

    else  

    {    

     return  parent.appendChild(element);  

    }  

²ƘŜǊŜ άƴŜȄǘ{ƛōƛƭƛƴƎέ ŀƴŘ άǇŀǊŜƴǘέ ŀǊŜ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƻƭŘ ŎƻƴǘǊƻƭ ŀƴŘ άŜƭŜƳŜƴǘέ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƴŜǿ 

control you are adding to the DOM. You add the new control before removing the old control to avoid 

the ǎŎǊŜŜƴ άŦƭƛŎƪŜǊƛƴƎέ ƛƴ aƻȊƛƭƭŀ ōǊƻǿǎŜǊǎ- ƛƴ hǇŜǊŀ ȅƻǳ Ƴǳǎǘ ǊŜƳƻǾŜ ōŜŦƻǊŜ ŀŘŘƛƴƎΦ ¢ƘŀǘΩǎ Ƨǳǎǘ ƻƴŜ ƻŦ 

ǘƘŜ Ƴŀƴȅ ƴǳŀƴŎŜǎ ƻŦ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ 5ha ƛƴ ŘƛŦŦŜǊŜƴǘ ōǊƻǿǎŜǊǎΦ !ŦǘŜǊ ȅƻǳΩǾŜ ŀŘŘŜŘ ȅƻǳǊ ƴŜǿ ŎƻƴǘǊƻƭ 

to the page, you can remove the old control like this: 

var  parent = element.parentNode;  

if  (parent != null )  

parent.removeChild(element);  

 

²ƘŜǊŜ άŜƭŜƳŜƴǘέ ƛǎ ǘƘŜ I¢a[ ŜƭŜƳŜƴǘ ȅƻǳ ǿŀƴǘ ǘƻ ǊŜƳƻǾŜ ŦǊƻƳ ǘƘŜ 5haΦ ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ǿƻǊƪǎ ǿŜƭƭ ƛƴ 

Mozilla browsers, but it can create serious memory leak problems in IE (go figure). To solve that 

ǇǊƻōƭŜƳΣ wŀŘ!ƧŀȄ ǳǎŜǎ ŀ άƎŀǊōŀƎŜ ōƛƴέ ŀǇǇǊƻŀŎƘ ǘƻ ŎƻƭƭŜŎǘ ƻƭŘ ŎƻƴǘǊƻƭǎ ŀƴŘ ǘƘŜƴ ŘƛǎǇƻǎŜ ƻŦ ǘƘŜƳ ƛƴ ŀ 

ǿŀȅ ǘƘŀǘ ŀǾƻƛŘǎ L9Ωǎ ƳŜƳƻǊȅ ƭŜŀƪ ǇǊƻōƭŜƳǎΦ ²ŜΩƭƭ ƭƻƻƪ ŀǘ ǘƘƛǎ ƳŜǘƘƻŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ƭŀǘŜǊΦ 
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Trivia: UpdatePanels vs. RadAjaxManager 

Unlike RadAjax, ASP.NET AJAX does not provide a control that allows you to define specific controls 
that should be updated as the result of an Ajax operation. Instead, ASP.NET AJAX relies on 
¦ǇŘŀǘŜtŀƴŜƭǎ όǎƛƳƛƭŀǊ ǘƻ wŀŘ!ƧŀȄΩǎ !ƧŀȄtŀƴŜƭύ ǘƘŀǘ ǳǇŘŀǘŜ all controls inside of the UpdatePanel. For 
ǘƘƛǎ ǊŜŀǎƻƴΣ ȅƻǳ ǿƻƴΩǘ ŦƛƴŘ ŀƴȅ άǇŀǊŜƴǘΦǊŜƳƻǾŜ/ƘƛƭŘέ ƻǊ άΦŀǇǇŜƴŘ/ƘƛƭŘέ ŎƻŘŜ ƛƴ aƛŎǊƻǎƻŦǘΩǎ !{tΦb9¢ 
!W!· [ƛōǊŀǊƛŜǎΦ ²Ƙŀǘ ȅƻǳ ǿƛƭƭ ŦƛƴŘ ƛǎ ŎƻŘŜ ƭƛƪŜ ǘƘƛǎΥ άǳǇŘŀǘŜtŀƴŜƭΦƛƴƴŜǊI¢a[ Ґ ǳǇŘŀǘŜŘIǘƳƭΤέΣ ǘƘŀǘ 
replaces all of the HTML in an updated UpdatePanel with the server generated response. 

How Does RadAjax Do It? 

When you execute an Ajax callback using RadAjax (or any RadAjax based controls, such as RadGrid), the 

framework performs these major actions: 

 

The step in this process ǘƘŀǘ ƘŀƴŘƭŜǎ ǳǇŘŀǘƛƴƎ ǘƘŜ ǇŀƎŜ ŎƻƴǘǊƻƭǎ ƛǎ ƻōǾƛƻǳǎƭȅ ά¦ǇŘŀǘŜ /ƻƴǘǊƻƭǎ I¢a[έΦ LŦ 

we look at the step in detail, we see it performs the following steps: 

 

Create New 
XmlHttpObject

Fire OnRequestStart Show LoadingPanels 

Send Ajax RequestFire OnRequestSent
Fire 

OnResponseReceived

Update Controls 
HTML

Handle Response 
Scripts

Fire OnReponseEnd

Get old controls 
collection

Hide loading panels
Update page head (if 

enabled)

Create 
HtmlContainer (to 

store new controls)

For each control in 
Container replace 

old control with new 
control

Update hidden 
inputs

Execute outside 
scripts
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Basically, RadAjax takes the collection of updated controls returned from the server (as defined in your 

RadAjaxManager or as contained in your RadAjaxPanel) and systematically removes the old version from 

the page and inserts the new version. To do this, RadAjax must know where a control is located on a 

ǇŀƎŜ όŘŜǘŜǊƳƛƴŜŘ ōȅ ƭƻƻƪƛƴƎ ŀǘ ŀƴ ŜƭŜƳŜƴǘΩǎ ǇŀǊŜƴǘ ŀnd nextSibling). Optimizing your updates to 

minimize these page searches is one of the key ways you can improve your Ajax performance. 

Ajax Page Update Gotchas 

Browser Memory Leaks 

Browser memory leaks have always existed, but the advent of extremely complex client-side web 

ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ŘƻƴΩǘ ǊŜƭȅ ƻƴ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ǇŀƎŜ ƴŀǾƛƎŀǘƛƻƴ ƳƻŘŜƭ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ǇŀƎŜ ƘŀǾŜ ƳŀŘŜ 

ƳŜƳƻǊȅ ƭŜŀƪǎ ŀ ǇǊƻōƭŜƳ ǘƘŀǘ ŎŀƴΩǘ ōŜ ƛƎƴƻǊŜŘΦ Wǳǎǘ ƭƛƪŜ Φb9¢ ŎƻŘŜΣ ōǊƻǿǎŜǊǎ ƘŀǾŜ ƎŀǊōŀƎŜ ŎƻƭƭŜŎǘƻǊǎ 

that are supposed to release memory from unused DOM elements (such as elements you remove from 

the page in an Ajax update). Certain coding patterns, though, can foil the browser garbage collectors and 

quickly turn your Ajax application into a memory hog. 

The most common coding practices that result in memory leaks are: Circular References, Closures, 

Cross-Page Leaks, and Pseudo Leaks. MSDN has a great article on memory leaks in IE and I encourage 

you to read it for a full understanding of these leak types (link in References list). This chart quickly 

highlights the frequency in which these leaks occur and their relative impact: 

 

The RadAjax framework takes special steps to make sure all DOM updates are done efficiently with the 

least possibility for memory leaks. Take a look at the JavaScript RadAjax uses to remove an element from 

the DOM: 

  

Circular References

Closures

Cross Page Leaks

Pseudo Leaks

ωMost common

ωLarge leaks possible

ωType of circular reference

ωHarder to spot

ωVery common when event handlers are bing used

ωPersists across page navigations

ωVery small leaks

ωNot really leak

ωUsually caused by misunderstood API
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RadAjaxNamespace.DestroyElement = function (element)  

{   

 

 if  (AjaxNS.IsGecko())  

 {  

  var  parent = element.parentNode;  

  if  (parent != null )  

   parent.removeChild(element);  

 }  

  

 try  

 {   

  var  garbageBin = document.getElementById( 'IELeakGarbageBin' );  

  if  (!garbageBin) {  

   garbageBin = document.createElement( 'DIV' );  

   garbageBin.id = 'IELeakGarbageBin' ;  

   garbageBin.style.display = 'none' ;  

   document.body.appendChild(garbageBin);  

  }  

 

  // move the element to the garbage bin  

  garbageBin.appendChild(element);  

  garbageBin.innerHTML = '' ;  

    }  

    catch (error)  

    {  

    }  

}  

You can see that a special garbage bin is used to remove controls from the IE DOM to prevent costly 

ƳŜƳƻǊȅ ƭŜŀƪǎΦ LǘΩǎ this type of DOM optimization that makes Ajax frameworks invaluable tools when 

adding Ajaxifying our applications. 

Trivia: How do you fix a leaking IE? 

Knowing that browser memory leaks exist is great, but how do you figure out if your application is 
leaking? A great tool exists called Drip that enables you to easily obvserve any IE memory leaks your 
web application. Originally created by Joel Webber in 2005, Drip is now a SourceForge project that is 
freely available here: http://outofhanwell.com/ieleakΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ŎƻƴŎŜǊƴŜŘ ŀōƻǳǘ ŦƛȄƛƴƎ 
ƳŜƳƻǊȅ ƭŜŀƪǎ ƛƴ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΣ ƛǘΩǎ ŀƴ ƛƴǘŜǊŜǎǘƛƴƎ ŜȄŜǊŎƛǎŜ ǘƻ ǳǎŜ 5ǊƛǇ ǘƻ ǎŜŜ Ƙƻǿ ŜŦŦƛŎƛŜƴǘƭȅ ȅƻǳǊ 
application uses system memory. In any event, just add Drip to that growing Ajax Batman-like 
bottomless toolbelt to improve your crime fighting code fixing skills for the future. 

!{tΦb9¢ !W!·Σ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǳǎŜǎ άŘƛǎǇƻǎŜέ ŜȄǇŀƴŘƻ ƳŜǘƘƻŘǎ ƻƴ ƻōƧŜŎǘǎ ǘƻ ƘŀƴŘƭŜ ƳŜƳƻǊȅ ƭŜŀƪǎΦ 

¢ƘŜ άŘƛǎǇƻǎŜέ ŜȄǇŀƴŘƻ ƛǎ a method interface exposed by the ASP.NET AJAX client-side library that any 

custom object can implement and its purpose is to handle the removal of any attached events (or in 

other words, to remove anything that could cause a closure memory leak). When an UpdatePanel 

ǳǇŘŀǘŜǎ ǘƘŜ ǇŀƎŜΣ ƛǘ ƭƻƻǇǎ ǘƘǊƻǳƎƘ ŀƭƭ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ŀƴŘ Ŏŀƭƭǎ ǘƘŜ άŘƛǎǇƻǎŜέ ƳŜǘƘƻŘǎ όƛŦ 

available) and then updates the HTML. This snippet shows you how ASP.NET AJAX UpdatePanels handle 

these dispose methods: 

  

http://outofhanwell.com/ieleak
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function  Sys$WebForms$PageRequestManager$_destroyTree(element) {  

                if  (element.nodeType === 1) {  

                                    var  childNodes = element.childNodes;  

            for  ( var  i = childNodes.length -  1; i >= 0; i -- ) {  

                var  node = childNodes[i];  

                if  (node.nodeType === 1) {  

                    if  (node.dispose && typeof (node.dispose) === "function" ) {  

                        node.dispose();  

                    }  

                    else  if  (node.control && ty peof (node.control.dispose) === 

"function" ) {  

                        node.control.dispose();  

                    }  

                    var  behaviors = Sys.UI.Behavior.getBehaviors(node);  

                    for  ( var  j = behaviors.length -  1; j >= 0; j -- ) {  

                        behaviors[j].dispose();  

                    }  

                    this ._destroyTree(node);  

                }  

            }  

        }  

    }  

 

!ƴŘ Ƨǳǎǘ ŦƻǊ ŎƻƳǇƭŜǘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ƘŜǊŜΩǎ ǿƘŀǘ ŀ ǘȅǇƛŎŀƭ άŘƛǎǇƻǎŜέ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ƴŀȅ ƭƻƻk like: 

function  Sys$UI$_UpdateProgress$dispose() {  

       if  ( this ._pageRequestManager !== null ) {  

this ._pageRequestManager.remove_beginRequest( this ._beginRequestHan

dlerDelegate);  

           

this ._pageRequestManager.remove_endRequest( this ._endRequestHandler

Delegate);  

       }  

       Sys.UI._UpdateProgress.callBaseMethod( this , "dispose" );  

}  

 

Handling Response Scripts 

One thing you may have discovered when you started using Ajax is that the following ASP.NET code no 

longer works: 

Page.Registe rStartupScript( "key" , "someScript();" )  

 

Normally, that code snippet will render some JavaScript to the bottom of your page that will be 

executed when the page loads after a PostBack. When you use Ajax, the page no longer knows that it 

needs to update the HTML with this new JavaScript. Remember, with Ajax you have to tell the page 

about every item that needs to be updated and you have to manually execute dynamically added 

JavaScript. 

RadAjax provides an easy mechanism for getting around this issue. Instead of using the code above, you 

will write something like this: 

RadAjaxManager1.ResponseScripts.Add( "someScript();" )  
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When you add your scripts to the RadAjax ResponseScripts collection, the RadAjax framework will make 

sure the scripts get executed after an Ajax callback by executing code like this:  

var  newScript = document.createElement( "script" );  

               

newScript.text = scriptCode;  

 

var  scriptContainer = AjaxNS.GetHeadElement();  

scriptContainer.appendChild(newScript);  

     

newScript.text = "" ;  

     

LΩǾŜ ƻƳƛǘǘŜŘ ǎƻƳŜ ƻŦ ǘƘŜ ŎǊƻǎǎ ōǊƻǿǎŜǊ ŀƴŘ ŎƭŜŀƴ-up code for readability, but you get the general idea. 
¢ƘŜ !ƧŀȄ ŜƴƎƛƴŜ ŎǊŜŀǘŜǎ ŀ ƴŜǿ άғǎŎǊƛǇǘҔέ ŜƭŜƳŜƴǘ ŀƴŘ ŜȄŜŎǳǘŜǎ ȅƻǳǊ WŀǾŀ{ŎǊƛǇǘΦ 
 

²ƘŀǘΩǎ ƴŜȄǘΚ 

In the next part of our multi-ǇŀǊǘ !ƧŀȄ ǎŜǊƛŜǎΣ ǿŜΩƭƭ ŜȄŀƳƛƴŜ ƛƴ ŘŜǘŀƛƭ ǿƘŀǘ ƛǎ ōŜƛƴƎ ǎŜƴǘ ƻǾŜǊ ǘƘŜ ǇƛǇŜ 

ǿƘŜƴ ǿŜ ǇŜǊŦƻǊƳ ŀƴ !ƧŀȄ /ŀƭƭōŀŎƪ ǾǎΦ ŀ ǘǊŀŘƛǘƛƻƴŀƭ !{tΦb9¢ tƻǎǘ.ŀŎƪΦ ²ŜΩƭƭ ŎƻƳǇŀǊŜ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ 

ǘƘŜ I¢¢t ǊŜǉǳŜǎǘ ŀƴŘ ǊŜǎǇƻƴǎŜ ǎƛȊŜǎ ŀƴŘ ǿŜΩƭƭ ƭƻƻƪ at how RadAjax and ASP.NET Ajax handle different 

Ajax scenarios. In short, now that we know how Ajax communicates with the server and how it updates 

ǘƘŜ ǇŀƎŜΣ ǿŜΩƭƭ ǘǊȅ ǘƻ ǉǳŀƴǘƛŦȅ Ƙƻǿ ƳǳŎƘ άǾŀƭǳŜέ !ƧŀȄ ǳǇŘŀǘŜǎ ƘŀǾŜ ƻǾŜǊ ǇƻǎǘōŀŎƪǎΦ ¦ƴǘƛƭ ǘƘŜƴΣ ŜƴƧƻȅ 

using your time saving Ajax framework of choice and go forward confident that you really understand 

ǿƘŀǘΩǎ ƎƻƛƴƎ ƻƴ ǳƴŘŜǊ ǘƘŜ ƘƻƻŘΦ  

Todd Anglin, Technical Evangelist 

Telerik 

www.telerik.com 
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The Ajax Papers 
Part III: Why, When, and What 

In parts one and two in this series on Ajax we examined in detail how Ajax communication works and 

how JavaScript is used to update the page after an Ajax callback. We looked at some of the specific ways 

RadAjax and ASP.NET AJAX handle Ajax operations and, in short, removed (or at least greatly reduced) 

the mystery of how these frameworks do their magic. 

Lƴ ǘƘƛǎ ƛƴǎǘŀƭƭƳŜƴǘΣ ǿŜΩƭƭ ƳƻǾŜ Ǉŀǎǘ ǘƘŜ άƘƻǿέ ŀƴŘ άǿƘŜǊŜέ ƻŦ !ƧŀȄ ŀƴŘ ǎǘŀǊǘ ǘƻ ƭƻƻƪ ŀǘ ǘƘŜ άǿƘȅέΣ 

άǿƘŜƴέΣ ŀƴŘ άǿƘŀǘέ όL ŘƻƴΩǘ ǘƘƛƴƪ ǿŜ ƘŀǾŜ ŀƴȅ ƴŜŜŘ ǘƻ ƭƻƻƪ ŀǘ ǘƘŜ άǿƘƻέΣ ǎƻ ǿŜΩƭƭ ƘŀǾŜ ǘƻ ōŜ ǎŀǘƛǎŦƛŜŘ 

ǿƛǘƘ п ƻŦ ǘƘŜ р ǿΩǎύΦ ²Ƙȅ ǎƘƻǳƭŘ ȅƻǳ ǳǎŜ !ƧŀȄ ƛƴ ȅƻǳǊ ǿŜō ŀǇǇƭƛŎŀǘƛƻƴǎΚ ²ƘŜƴ ƛǎ ƛǘ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǳǎŜ 

Ajax? When is it not? What is the real value of adding Ajax to your application? What are the 

drawbacks? 

¢ƻ ŀƴǎǿŜǊ ǘƘŜǎŜ ǉǳŜǎǘƛƻƴǎ ǿŜΩƭƭ ǎǘŀǊǘ ōȅ ƭƻƻƪƛƴƎ at common scenarios on the web that have benefited 

ƎǊŜŀǘƭȅ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ !ƧŀȄΦ ¢ƘŜƴ ǿŜΩƭƭ ŜȄǇƭƻǊŜ ǿƘŜƴ ȅƻǳ ǎƘƻǳƭŘ- ŀƴŘ ǎƘƻǳƭŘƴΩǘ- use Ajax in your 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ CƛƴŀƭƭȅΣ ǿŜΩƭƭ ǿǊŀǇ ǳǇ ōȅ ŎƻƳǇŀǊƛƴƎ ǘƘŜ Řŀǘŀ ǘƘŀǘ ƛǎ ǎŜƴǘ ƻǾŜǊ ǘƘŜ LƴǘŜǊƴŜǘ ǿƘŜƴ ȅƻǳ ǳǎŜ 

Ajax ŎŀƭƭōŀŎƪǎ ƛƴǎǘŜŀŘ ƻŦ ǘǊŀŘƛǘƛƻƴŀƭ ǇŀƎŜ tƻǎǘ.ŀŎƪǎ ǘƻ ǉǳŀƴǘƛŦȅ !ƧŀȄΩǎ ǾŀƭǳŜΦ  

Why use Ajax? 

¦Ǉ ǘƻ ǘƘƛǎ ǇƻƛƴǘΣ ǿŜΩǾŜ ŀǎǎǳƳŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǎŜǊƛŜǎ ǘƘŀǘ ȅƻǳ ŀŎǘǳŀƭƭȅ ƴŜŜŘ ƻǊ ǿŀƴǘ ǘƻ ǳǎŜ !ƧŀȄΣ ƴƻ 

ǉǳŜǎǘƛƻƴǎ ŀǎƪŜŘΦ !ƴŘ ŦƻǊ Ƴŀƴȅ ƻŦ ǳǎΣ ǘƘŀǘΩǎ Ƙƻǿ ǿŜ ŦƛǊǎǘ ŀŘŘŜŘ !jax to our applications. We kinda knew 

ǿƘŀǘ ƛǘ ǿŀǎ όǿŜΩŘ ǳǎŜŘ DƻƻƎƭŜ aŀǇǎΣ ŀŦǘŜǊ ŀƭƭύΦ ²Ŝ ƪƴŜǿ wŀŘ!ƧŀȄ ƳŀŘŜ ƛǘ ǾŜǊȅ Ŝŀǎȅ ǘƻ ŀŘŘ !ƧŀȄ ǘƻ ƻǳǊ 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ ²Ŝ ƪƴŜǿ ƛǘ ǿƻǳƭŘ ƳŀƪŜ ƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴǎ άŎƻƻƭέ ŀƴŘ ά²Ŝō нΦл-ƛǎƘέ όŀƴŘ ƛƳǇǊŜǎǎ ǘƘŜ ōƻǎǎύΦ 

So we embraced Ajax and ajaxified our applications without much more deep consideration for why we 

should use it. 

The most common benefits of Ajax are pretty easy to list: 

 No more <insert negative adjective here> full page refreshes or PostBacks 

 Enables responsive web applications that feel like Windows applications 

 Reduces the amount of data that must be exchanged between the server and client 

²ƘƛƭŜ ƛǘ ƛǎ Ŝŀǎȅ ǘƻ ƳŜŀǎǳǊŜ Ƙƻǿ ƳǳŎƘ ōŀƴŘǿƛŘǘƘ Ŏŀƴ ōŜ ǎŀǾŜŘ ōȅ ǳǎƛƴƎ !ƧŀȄ όǿƘƛŎƘ ǿŜΩƭƭ Řƻ ƭŀǘŜǊ ƛƴ ǘƘƛǎ 

article), it can be much ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ǉǳŀƴǘƛŦȅ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ άǊŜǎǇƻƴǎƛǾŜƴŜǎǎέ ŀƴŘ άŦŀƳƛƭƛŀǊ ¦LέΦ 

Fortunately, many have already tried to address this challenge by conducting research to provide some 

ƭŜǾŜƭ ƻŦ ŜȄǇŜŎǘŀǘƛƻƴ ƻŦ ǘƘŜ ŀŎǘǳŀƭ ōŜƴŜŦƛǘ ŘŜǊƛǾŜŘ ŦǊƻƳ άǎƻŦǘέ ŎƻƴŎŜǇǘǎ ƭƛke responsiveness and 

familiarity. 
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hƴŜ ǎǳŎƘ ŀǘǘŜƳǇǘ ǿŀǎ ƳŀŘŜ ōȅ !ƭŜȄŜƛ ²ƘƛǘŜ ƛƴ ŀƴ ŀǊǘƛŎƭŜ ǘƛǘƭŜŘ άaŜŀǎǳǊƛƴƎ ǘƘŜ .ŜƴŜŦƛǘǎ ƻŦ !ƧŀȄέΦ Lƴ ǘƘŀǘ 

article, White explains how two identical applications- one built with traditional PostBacks and the other 

with Ajax- were tested by a handful of users while their bandwidth and productivity were measured. The 

ǊŜǎǳƭǘǎ ƻŦ ²ƘƛǘŜΩǎ ǎƛƳǇƭŜ ǘŜǎǘǎ ǎǳƎƎŜǎǘŜŘ ǘƘŜ !ƧŀȄ ŀǇǇƭƛŎŀǘƛƻƴ όƻƴ ŀǾŜǊŀƎŜύ ƛƳǇǊƻǾŜŘ ōŀƴŘǿƛŘǘƘ 

performance by about 70% and total task time by about 30%, which translates into over $10,000 in 

annual savings (based on an assumed 36 second improvement on a task completed 50,000 times in a 

ȅŜŀǊ ōȅ ŀ Ϸнл ǇŜǊ ƘƻǳǊ ŜƳǇƭƻȅŜŜύΦ /ƭŜŀǊƭȅΣ ²ƘƛǘŜΩǎ ǊŜǎŜŀǊŎƘ Ƴŀȅ ƴƻǘ ǘǊŀƴǎƭŀǘŜ ŘƛǊŜŎǘƭȅ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΣ 

but it does provide significant evidence that the simple process of ajaxifying your application can save 

your company (or clients) thousands of dollars. 

Trivia: Test your own ROI 

LŦ ȅƻǳ ǿŀƴǘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ǳƭǘƛƳŀǘŜ άǿƘȅέ ŦƻǊ ŀŘŘƛƴƎ !ƧŀȄ ǘƻ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΣ ǇŜǊŦƻǊƳ ȅƻǳǊ ƻǿƴ 
Returƴ ƻƴ LƴǾŜǎǘƳŜƴǘ όƻǊ whLύ ǘŜǎǘǎΦ ¦ǎƛƴƎ ǎƛƳǇƭŜ ǘƻƻƭǎ ƭƛƪŜ aƛŎǊƻǎƻŦǘΩǎ CƛŘŘƭŜǊ 
(www.fiddlertool.com) to measure bandwidth and HTTP traffic and a stopwatch (the hold-it-in-your-
hand-and-push-the-button variety) you can conduct your own tests with users to see how much time 
and bandwidth is saved when Ajax is used instead of PostBacks. Simply create a set of tasks for your 
users to complete and have them peform that set of tasks on the PostBack and Ajax-enabled versions 
of your application. Compare the results aƴŘ ŀǇǇƭȅ ǘƘƛǎ Ŝǉǳŀǘƛƻƴ ǘƻ ŎƻƳŜ ǳǇ ǿƛǘƘ ǘƘŜ άƳŀƴŀƎŜƳŜƴǘ 
ŦǊƛŜƴŘƭȅέ ƴǳƳōŜǊΥ 

 
Ajax Cost Savings = Hourly Labor Rate * ((Seconds Saved Per Transaction * Transactions Per Year)/3600) 

Furthermore, with RadAjax in your toolbox, there are even more reasons to add Ajax to your web 

application: 

 LǘΩǎ very easy to ajaxify your application (no code changes necessary) 

 LǘΩǎ ǾŜǊȅ Ŝŀǎȅ ǘƻ remove !ƧŀȄ ŦǊƻƳ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ƛŦ ȅƻǳ ŘƻƴΩǘ ƭƛƪŜ ƛǘ 

 You have Best in Class support to help you solve your Ajax problems 

So whether you added (or are going to add) Ajax to your web application because you thought it was 

άŎƻƻƭέ ƻǊ ōŜŎŀǳǎŜ ȅƻǳ ƳŜŀǎǳǊŜŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ whL ƭƛƪŜ !ƭŜȄŜƛ ²ƘƛǘŜΣ ǘƘŜǊŜ ǎƘƻǳƭŘ ōŜ ƴƻ Řƻǳōǘ ǘƘŀǘ !ƧŀȄ 

(even simple implementations) can add lots of value your project.  

When you should use Ajax 

With tools like RadAjax and ASP.NET AJAX, it is not hard to find places in your application that can 

ōŜƴŜŦƛǘ ŦǊƻƳ ƛƴǎǘŀƴǘ ŀƧŀȄƛŦƛŎŀǘƛƻƴΦ Lƴ ƎŜƴŜǊŀƭΣ ŀƴȅ ¦· όǎƘƻǊǘ ŦƻǊ άǳǎŜǊ ŜȄǇŜǊƛŜƴŎŜέΣ ŀ ƳƻǊŜ ƘƻƭƛǎǘƛŎ 

ŀǇǇǊƻŀŎƘ ǘƘŀƴ άǳǎŜǊ ƛƴǘŜǊŦŀŎŜέ or UI) in your application that does not involve navigation is a good 

candidate for Ajax. Common examples of these interactions are: 

 A  form that validates values with some server process 

 ! ŘǊƻǇ Řƻǿƴ ƭƛǎǘ ǘƘŀǘ ƭƻŀŘǎ ǾŀƭǳŜǎ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŀƴƻǘƘŜǊ ŜƭŜƳŜƴǘΩǎ action 
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 Voting or rating input elements 

 Multi-tab interfaces 

 Any grid operations (such as sorting, selecting, editing, filtering, etc.) 

It is important that you identify actions in your application that can be ajaxified at a very granular level. 

In other words, if you have a page on which most of the contents are updated after a PostBack, applying 

Ajax to the page will not provide much (if any) benefit. Remember from our earlier examination of Ajax 

ƛƴ ǇŀǊǘΩǎ ƻƴŜ ŀƴŘ ǘǿƻ ƻŦ ǘƘƛǎ ǎŜǊƛŜǎ ǘƘŀǘ !ƧŀȄ ƛǎ ƎƻƻŘ ŀǘ ǉǳickly updating small portions of the page. If you 

ŀǇǇƭȅ ȅƻǳǊ ŀƧŀȄƛŦƛŎŀǘƛƻƴ ǘƻƻ ōǊƻŀŘƭȅΣ ȅƻǳΩƭƭ ƭƻǎŜ Ƴŀƴȅ ƻŦ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ōŜƴŜŦƛǘǎΦ  

[ŜǘΩǎ ƭƻƻƪ ŀǘ ŀ ǇǊŀŎǘƛŎŀƭ ŜȄŀƳǇƭŜΦ [ŜǘΩǎ ǎŀȅ ǿŜ ƘŀǾŜ ǇŀƎŜ ǘƘŀǘ ŎƻƴŎŜǇǘǳŀƭƭȅ ƭƻƻƪǎ ƭƛƪŜ ǘƘƛǎΥ 

 

If we decide to ajaxify all of the actions on this page that normally use PostBacks, we might be tempted 

όŜǎǇŜŎƛŀƭƭȅ ƛŦ ǿŜΩǊŜ ǳǎƛƴƎ !{tΦb9¢ !W!· ¦ǇŘŀǘŜtŀƴŜƭǎύ ǘƻ ǎƛƳǇƭȅ ŀƧŀȄƛŦȅ ǘƘŜ άŀǎǇΥtŀƴŜƭέΦ !ŦǘŜǊ ŀƭƭΣ ǘƘŀǘ 

would automatically convert any action from the Treeview, Grid, or the Details View into an Ajax 

Callback and allow those actions to update any of the other controls in the Panel. Doing that, though, 

would probably eliminate most of the value we could extract from Ajax. 

Instead, we should focus on defining Ajax interactions that update the fewest elements on the page as 

possible. For instance, if our Grid has an event that updates the Details View, our goal should be to 

create an Ajax action that updates only the Details View and leaves all other controls (including the Grid) 

untouched. If our Treeview loads nodes from the server as it is expanded, we should only update the 

Treeview and no other control on the page to maximize our Ajax benefits. The RadAjax Manager from 

Telerik (and the soon to be released Manager for ASP.NET AJAX from Telerik) makes it very easy to 

define these granular relationships and use Ajax in a way that adds value to your projects. 

When you ǎƘƻǳƭŘƴΩǘ use Ajax 

Ajax is so easy to add to applications these days, it is just as important that you know when not to use it 

as it is to when to use it. While it improves many page interactions, the overhead and complexity that 

Ajax can introduce to a page sometimes outweighs the potential benefits. 

Page

Header

Navigation

Footer

Content

asp:Panel

Details View Grid Treeview
Misc. Label 

controls
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¢ƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŜƴ ȅƻǳ ǎƘƻǳƭŘƴΩǘ ǳǎŜ !ƧŀȄΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ȅƻǳ ǳƴderstand some of the problems 

Ajax introduces into otherwise working applications: 

 Back button breaks 

This is probably one of the biggest challenges for applications that were not designed with Ajax 

specifically in mind. Usability gurus will tell you that the most used feature of any modern 

Internet browser is the back button and any application that breaks it should be considered 

άǳƴǳǎŀōƭŜέΦ !ǇǇƭƛŎŀǘƛƻƴǎ ŘŜǎƛƎƴŜŘ ŦƻǊ !ƧŀȄ ƻǾŜǊŎƻƳŜ ǘƘƛǎ ƭƛƳƛǘŀǘƛƻƴ ōȅ ǳǎƛƴƎ ǎǇŜŎƛŀƭ ǘǊƛŎƪǎ ǘƻ 

ǇƻǇǳƭŀǘŜ ŀ ōǊƻǿǎŜǊΩǎ IƛǎǘƻǊȅ όǘƘǳǎ ǊŜ-enabling the back button) or by adopting a single-page 

ƳƻŘŜƭ ǘƘŀǘ ōǊŜŀƪǎ ǘƘŜ ǳǎŜǊǎ άL ƴŜŜŘ ǘƻ Ǝƻ ōŀŎƪέ ǘƘƻǳƎƘǘ ǇǊƻŎŜǎǎΦ  

 Users cannot bookmark pages 

LŦ ȅƻǳΩǊŜ ŦƻƻƭƛǎƘ ŜƴƻǳƎƘ ǘƻ ǳǎŜ !ƧŀȄ ŦƻǊ ŀ ǎƛǘŜΩǎ ƴŀǾƛƎŀǘƛƻƴ όǿƘƛŎƘ L ƻōǾƛƻǳǎƭȅ ǊŜŎƻƳƳŜƴŘ 

ŀƎŀƛƴǎǘΣ ǳƴƭŜǎǎ ȅƻǳΩǾŜ Ŧǳƭƭȅ ŀŘƻǇǘŜŘ ǘƘŜ ǎƛƴƎƭŜ-page application model), Ajax will also make it 

impossible for users to bookmark pages in your application.  

 Server errors get lost 

Not properly handled with client-side code, unexpected server responses during Ajax operations 

Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǘƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ŀ άƘǳƴƎέ ŀǇǇƭƛŎŀǘƛƻƴΦ {ƻƳŜǘƛƳŜǎ ŜȄǘǊŀ ŎƻƴǎƛŘŜǊŀǘƛƻƴ Ƴǳǎǘ ōŜ 

made when moving from PostBacks to Ajax to properly redirect your users when an error 

occurs. 

 Longer initial page load time 

LŦ ȅƻǳ ǘƘƛƴƪ !ƧŀȄ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ƳŀƪŜ ȅƻǳǊ ƛƴƛǘƛŀƭ ǇŀƎŜ ƭƻŀŘ ǘƛƳŜ ŦŀǎǘŜǊΣ ȅƻǳΩǊŜ ǿǊƻƴƎΦ .ȅ ƛǘǎ ǾŜǊȅ 

nature, Ajax will likely increase your initial page load time since it must load client libraries 

(JavaScript files) to handle all of the Ajax operations. This impact is usually relatively small when 

weighed against the improved responsiveness on subsequent Ajax requests, but if your page is 

relatively simple and the Ajax is providing relatively little value you may want to consider if the 

page load penalty is worth it. (To be fair, browser caching makes this less of an issue if you have 

other pages in your application that use the same Ajax libraries, but something to consider 

nonetheless.) 

 Search index problems 

If you decide to use Ajax to load content in your application that may have previously been 

loaded on the initial page load (for instance, ToolTip content), remember that search indexers 

will not be able to see or index that content. That means you need to be careful about using 

Ajax on content that is key to your search indexing or you need to add code that automatically 

recognizes a search engine crawler and serve a version of your page that includes the Ajax 

content. 

 Browser feedback breaks 

When you use PostBacks, users know the page is doing something when they see the little 

loading graphic spinning in their browser. When you use Ajax, this critical feedback that the 

page is working disappears. Fortunately, products like RadAjax make this an easy problem to 

solve with easy to use LoadingPanels that take the place of the browsers progress indicator. 
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hōǾƛƻǳǎƭȅΣ ȅƻǳ ǎƘƻǳƭŘƴΩǘ ǊǳǎƘ ƛƴǘƻ ŀŘŘƛƴƎ !ƧŀȄ ǘƻ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ǳƴǘƛƭ ȅƻǳ ǳƴŘŜǊǎǘand fully how each 

ƻŦ ǘƘŜǎŜ ƛǎǎǳŜǎ ŎƻǳƭŘ ǇƻǘŜƴǘƛŀƭƭȅ ŀŦŦŜŎǘ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǳǎŀōƛƭƛǘȅΦ ¸ƻǳ ǎƘƻǳƭŘ ŀƭǿŀȅǎ 

make sure you have a good reason for adding Ajax to your application (or page) and never add it simply 

because it looks cool. If you do, you may end up running into one of these problems unexpectedly and 

creating more trouble than necessary. 

Trivia: Fixing the back button 

There are several different ways you can fix the browser back button on Ajax-enabled pages. The two 
most popular meǘƘƻŘǎ ŀǊŜ ǘƘŜ άƘƛŘŘŜƴ ƛCǊŀƳŜ ƘŀŎƪέ ŀƴŘ ǘƘŜ άǿƛƴŘƻǿΦƭƻŎŀǘƛƻƴέ ƘŀŎƪΦ 9ŀŎƘ ƳŜǘƘƻŘ 
Ƙŀǎ ŘǊŀǿōŀŎƪǎ όŦƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ƛCǊŀƳŜ ƘŀŎƪ ŘƻŜǎƴΩǘ ǿƻǊƪ ƛƴ {ŀŦŀǊƛ нΦл ŀƴŘ ǘƘŜ ǿƛƴŘƻǿΦƭƻŎŀǘƛƻƴ 
ƘŀŎƪ ŘƻŜǎƴΩǘ ƘŀǾŜ Ŧǳƭƭ ǎǳǇǇƻǊǘ L9ύΣ ōǳǘ ǘƘŜȅ Ŏŀƴ ƘŜƭǇ ȅƻǳ ǊŜǎǘƻǊŜ ǎƻƳŜ ƭŜǾŜƭ ƻŦ ōack button support to 
your Ajax applications. Several libraries exist that give you easy access to these hacks, such as the 
wŜŀƭƭȅ {ƛƳǇƭŜ IƛǎǘƻǊȅ όƻǊ w{Iύ WŀǾŀ{ŎǊƛǇǘ ƭƛōǊŀǊȅ ǘƘŀǘ ƛǎ ŘŜǎƛƎƴŜŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ ǘƘƛǎ ǘŀǎƪΦ LŦ ȅƻǳΩǊŜ 
using ASP.NET AJAX, Nikhil YƻǘƘŀǊƛ Ƙŀǎ ŎǊŜŀǘŜŘ ŀƴ ά¦ǇŘŀǘŜIƛǎǘƻǊȅέ ŎƻƴǘǊƻƭ ǘƘŀǘ ŜƴŀōƭŜǎ ȅƻǳ ǘƻ 
όƳƻǊŜύ Ŝŀǎƛƭȅ ƘŀƴŘƭŜ ǘƘŜ ǘŀǎƪ ƻŦ ǎŜƭŜŎǘƛǾŜƭȅ ǇƻǇǳƭŀǘƛƴƎ ǘƘŜ ōǊƻǿǎŜǊΩǎ ƘƛǎǘƻǊȅ ŀƴŘ ǘƘǳǎ ǊŜ-enabling the 
back button. We will cover some of the back button hacks in detail in a future installment in this 
series. 

What is the difference: PostBack vs. Callbacks 

IŜǊŜ ƛǎ ǿƘŜǊŜ ǘƘŜ ǊǳōōŜǊ ƳŜŜǘǎ ǘƘŜ ǊƻŀŘΦ {ƻ ŦŀǊ ǿŜΩǾŜ ŀǎǎŜǎǎŜŘ ƛƴ ƎŜƴŜǊŀƭ ǘŜǊƳǎ ǿƘȅ ŀƴŘ ǿƘŜƴ ȅƻǳ 

should use Ajax, but all of that is empty rambling if Ajax does not really improve your page performance 

ƛƴ ŀ ƳŜŀǎǳǊŀōƭŜ ǿŀȅΦ ¢ƻ ǇǊƻǾŜ ǘƘŀǘ !ƧŀȄ ƳŀƪŜǎ ŀ ƳŜŀƴƛƴƎŦǳƭ ŘƛŦŦŜǊŜƴŎŜΣ ǿŜΩƭƭ ŜȄŀƳƛƴŜ ǘƘŜ ōŀƴŘǿƛŘǘƘ 

used and responsiveness of a sample web page in three different scenarios: 

1. Traditional PostBacks for all operations 

2. RadAjax to ajaxify all operations 

3. ASP.NET AJAX to ajaxify all operations 

The Test 

¢ƻ ŎƻƴŘǳŎǘ ƻǳǊ ǘŜǎǘ ǿŜΩƭƭ ǳǎŜ ŀ ǊŜŀƭ ǿƻǊƭŘ ǎƛǘŜΥ ŎƻƴǾŜǊǘŜǊΦǘŜƭŜǊƛƪΦŎƻƳΦ ¢Ƙƛǎ ƻƴƭƛƴŜ ŎƻŘŜ ŎƻƴǾŜǊǘŜǊ ŦǊƻƳ 

Telerik allows people to easily convert VB to C# and C# to VB, and it is a perfect place to put our 

scenarios to the test. Tests will be run by pasting a C# code snippet into the Code Converter and then 

ŎƭƛŎƪƛƴƎ ǘƘŜ ά/ƻƴǾŜǊǘ /ƻŘŜέ ōǳǘǘƻƴΦ ¦ǎƛƴƎ L9 т ŀƴŘ CƛŘŘƭŜǊΣ ǿŜ ǿƛƭƭ ƳŜŀǎǳǊŜ ǘƘŜ ǎƛȊŜ όƛƴ ōȅǘŜǎύ ƻŦ ǘƘŜ 

request and response for each conversion, and we clear the browser cache before each set of tests.  The 

test will be run for each of our three scenarios, resulting in 18 data points (page load + 5 clicks for each 

scenario). 

Since this is a single step process, measuring actual time savings will be difficult. To measure time 

savings in your own tests, you should design a test with multiple steps and try to find several users that 
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ȅƻǳ Ŏŀƴ ǘƛƳŜ ŀǎ ǘƘŜȅ ŎƻƳǇƭŜǘŜ ǘƘŜ ǎǘŜǇǎ ƻŦ ȅƻǳǊ ǘŜǎǘΦ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ǘƘŀǘ ƭǳȄǳǊȅ ŦƻǊ ǘƘƛǎ ǇŀǇŜǊΣ ǎƻ ǿŜΩƭƭ 

be focusing on primarily on the bandwidth savings Ajax provides (or does it?). 

The Results 

After running all of our tests, logging the results, and then averaging the request and response bytes for 

each scenario (PostBack, RadAjax, and ASP.NET AJAX), we discover that Ajax does in fact deliver a huge 

bandwidth savings over traditional PostBacks (see chart below). In the case of our Code Converter, the 

act of simply switching from PostBacks to RadAjax callbacks (which we can do without writing any 

ŎƻŘŜΧōǳǘ ǘƘŀǘΩǎ ŀƴƻǘƘŜǊ ŘŜƳƻ) reduced our average response size by over 65%!  If we look at the 

average response size after the first response (in other words, after most JavaScript files have been 

cached), the improvement made by RadAjax is just shy of 90%. That means the server has to send 90% 

less data over the Internet and the user has to wait on 90% less data to arrive when the Code Converter 

uses RadAjax instead of PostBacks. 

 

Lƴ ōǳǎƛƴŜǎǎ ǘŜǊƳǎΣ ǘƘƛǎ ŜȄǇŜǊƛƳŜƴǘ ǘŜƭƭǎ ǳǎ ǘƘŀǘ !ƧŀȄ ƛǎ ŀ ǊŜŀƭ ƳƻƴŜȅ ǎŀǾŜǊΦ [ŜǘΩǎ ǎŀȅ ǘƘŜ /ƻŘŜ /ƻƴǾŜǊter 

processes 1000 conversion requests a day and that the full PostBack response size of those pages is 

ŀōƻǳǘ нллY.Φ Lƴ ŀ ƳƻƴǘƘΩǎ ǘƛƳŜΣ ǘƘŜ /ƻŘŜ /ƻƴǾŜǊǘŜǊ ŎƻǳƭŘ ōǳǊƴ ǘƘǊƻǳƎƘ сGB of bandwidth with 

traditional PostBacks. By implementing Ajax, though, we can cut that number to just 600MB. Scale that 

out for larger and more popular sites and you can see how the savings really start to add up (especially 

for the users on the other end of that number, waiting for the response to download). 

The comparison of RadAjax to ASP.NET AJAX, on the other hand, was fairly equal. While the average 

!{tΦb9¢ !W!· ǊŜǎǇƻƴǎŜ ǎƛȊŜ ǿƛǘƘ ǘƘŜ άŦƛǊǎǘ ǊŜǉǳŜǎǘ ǇŜƴŀƭǘȅέ όōŜŦƻǊŜ ŎŀŎƘƛƴƎύ ǿŀǎ псY. ŀƴŘ ǘƘŜ wŀŘ!ƧŀȄ 
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ǊŜǎǇƻƴǎŜ ǿŀǎ ŀōƻǳǘ рмY.Σ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ άǇƻǎǘ ŎŀŎƘŜέ ǊŜǎǇƻƴǎŜǎ ǿŜǊŜ мфY. ŀƴŘ мсKB on average 

respectively (see figures below). The perceived responsiveness of ASP.NET AJAX and RadAjax were the 

same for this test, but the RadAjax implementation was much easier to configure and add to the 

application.  

  Page Size by Content Type and Scenario 

    
Fig 2.1: No Ajax, original page request (164KB)                     Fig 2.2: No Ajax, PostBack response (146KB) 

    
Fig 3.1: RadAjax, original page request (223KB)  Fig 3.2: RadAjax, Callback response (16KB) 

    
Fig 4.1: ASP.NET Ajax, original page request (179KB)  Fig 4.2: ASP.NET AJAX, Callback response (29KB) 

 
These charts highlight some interesting facts about Ajax. First, as I asserted earlier in this paper, Ajax 

does not make the page smaller on the first uncached request. In fact, we can see both of the Ajax 

ŜƴŀōƭŜŘ ǇŀƎŜǎ ŀǊŜ ƴƻǘƛŎŜŀōƭȅ ƭŀǊƎŜǊ όу҈ ŦƻǊ !{tΦb9¢ !W!· ŀƴŘ нт҈ ŦƻǊ wŀŘ!ƧŀȄύΦ ²Ŝ ǎŜŜ ǘƘŀǘ !ƧŀȄΩǎ ǊŜŀƭ 

benefit is in the subsequent page response size, which leads us to interesting fact number two. Look at 

ǿƘŀǘΩǎ ƳƛǎǎƛƴƎ ŦǊƻƳ the second RadAjax and ASP.NET AJAX charts. There are no HTML, image, or CSS 

άǎƭƛǾŜǊǎέ ƛƴ ǘƘƻǎŜ ǊŜǎǇƻƴǎŜǎ όǳƴƭƛƪŜ ǘƘŜ tƻǎǘ.ŀŎƪ ǊŜǎǇƻƴǎŜύΦ !ƴŘ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜǊŜ ŀǇǇŜŀǊǎ ǘƻ ōŜ ƳƻǊŜ 

JavaScript, we can tell by the total response size that the majority of the JS being returned in the 

PostBack response has been cached in the Ajax responses.  
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These tests clearly make the case for Ajax in the Code Converter website. While your tests may not 

produce numbers that look exactly like these, you should find that the general conclusions and 

comparisons remain true. At the end of the day, the take away from these tests should be: 

 RadAjax and ASP.NET AJAX offer relatively similar performance 

 Regardless of which Framework you use, Ajax definitely provides significant, measurable 

benefits over PostBacks. 

Trivia: The ViewState Burden 

LǘΩǎ ƴƻǘ ǎŜŎǊŜǘ ƛƴ !{tΦb9¢ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘŀǘ ±ƛŜǿ{ǘŀǘŜ Ŏŀƴ ǉǳƛŎƪƭȅ ŘƻǳōƭŜ όƻǊ ƳƻǊŜύ ǘƘŜ ǎƛȊŜ ƻŦ ŀ 
page. In the past, developers have often had to accept this or find creative ways to move ViewState 
off of the page to avoid the size penalty while still being able to maintain state across PostBacks. 
When you use Ajax, though, you have new opporunities to disable ViewState altogether. Ajax 
callbacks do not refresh the whole page so the state of most controls is natrually preserved. By 
eliminating ViewState you can further reduce the size of your Ajax request and response sizes, often 
realizing improvements of over 50%. In a simple test conducted with a RadGrid and ASP.NET Panel, 
Ajax response sizes were decreased from 24KB to 5KB by disabling ViewState and using client-side 
code instead of server-side updates to update the appearance of the Grid.   

Designing for Ajax 

²ŜΩǾŜ ǎǇŜƴǘ ŀ ƭƻǘ ƻŦ ǘƛƳŜ ǘŀƭƪƛƴƎ ŀōƻǳǘ Ƙƻǿ ȅƻǳ Ŏŀƴ ŎƻƴǾŜǊǘ ŜȄƛǎǘƛƴƎ !{tΦb9¢ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƻ !ƧŀȄ-

ŜƴŀōƭŜŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ ǘƘƛǎ ǇŀǇŜǊΣ ōǳǘ ǿŜ ƘŀǾŜƴΩǘ addressed the scenario in which you design your 

application from the ground up with Ajax in mind. If you have the luxury to design your application from 

scratch, there are definitely lots of new interaction models that Ajax enables you to use. With Ajax and a 

ǇƻǿŜǊŦǳƭ ǎŜǘ ƻŦ ¦L ŎƻƴǘǊƻƭǎ όƭƛƪŜ ¢ŜƭŜǊƛƪΩǎ wŀŘ/ƻƴǘǊƻƭǎ ŦƻǊ !{tΦb9¢ύΣ ȅƻǳ Ŏŀƴ ǊŜǇƭƛŎŀǘŜ ŀƭƳƻǎǘ ŀƴȅ ŘŜǎƪǘƻǇ 

interaction model on the web, in all of the major browsers. 

The benefits of modeling a web application after a desktop application often manifest in the form of 

ǊŜŘǳŎŜŘ ǘǊŀƛƴƛƴƎ ŀƴŘ ǎǳǇǇƻǊǘ ŎƻǎǘǎΦ ¦ǎŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ ŦƻǊ Ƙƻǿ ƛƴǘŜǊŦŀŎŜǎ ǎƘƻǳƭŘ ǿƻǊƪ ŀǊŜ ǎǘƛƭƭ ƭŀǊƎŜƭȅ 

influenced by the time they spend on the desktop, especially by programs they use often (like 

aƛŎǊƻǎƻŦǘΩǎ hŦŦƛŎŜύΦ LŦ ȅƻǳ Ŏŀƴ ǇǊƻǾƛŘŜ experiences on the web that support those expectations, you will 

have to spend less (not no) time training your users and your users will likely be much more productive 

in a shorter period of time. 

The reason I often glide past this approach to web application design in these papers is because it is still 

hard for many experienced web developers to think in the new terms of designing web applications that 

feel like desktop applications. We have become so used to the multi-page, form element model of 

designing pages that we simply overlook opportunities to embrace a single-page application model that 

uses Ajax to support context menus, menu bars, and the like. If you do step back, though, and design an 
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application that maximizes the power of Ajax, you can definitely create applications that do much more 

with Ajax than simply turning PostBacks into Callbacks. 

 

Trivia: Designed for Ajax 

LŦ ȅƻǳ ŦƻǳƴŘ ǘƘƛǎ ǎŜŎǘƛƻƴ ǘƻ ōŜ ƳƻǊŜ άǊŀƘΣ ǊŀƘΣ Dƻ ¢ŜŀƳέ ǘƘŀƴ Ŧƛǘǎ ȅƻǳǊ ŦŀƴŎȅΣ ŎƘŜŎƪ ƻǳǘ ǎƻƳŜ ǎƛǘŜǎ 
that have fully embraced Ajax from their inception to see exactly what Ajax enables. A great example 
is PageFlakes.com. Built completely on ASP.NET AJAX, Page Flakes is a perfect example of how you 
can use an Ajax Framework (vs. custom Ajax code) to implement a unique PostBack-less interface. 
Also a good example is Yahoo! Mail, which replicates the feel of a desktop mail client in the browser. 
²ƘƛƭŜ ƛǘ Ǌǳƴǎ ƻƴ ¸ŀƘƻƻΗΩǎ ƻǿƴ !ƧŀȄ ŦǊŀƳŜǿƻǊƪΣ ǘƘŜ ǎƛǘŜ ƛǎ ǎǘƛƭƭ ŀ ƎƻƻŘ ŜȄŀƳǇƭŜ ƻŦ Ƙƻǿ ƴŜǿ ǿŜō 
technologies (and wide browser support) enable previously unthinkable interactions on the web. And 
ǿƛǘƘ ǘƻƻƭǎ ƭƛƪŜ wŀŘ!ƧŀȄΣ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ōŜ ŀ Ƴǳƭǘ-million dollar company or have hundreds of 
hours to implement them! 

²ƘŀǘΩǎ ƴŜȄǘΚ 

/ƻƳƛƴƎ ǳǇ ƴŜȄǘΣ ǿŜΩƭƭ ǎƘƛŦǘ ƻǳǊ ŦƻŎǳǎ ŀǿŀȅ ŦǊƻƳ ŀ ƎŜƴŜǊŀƭ ǎǘǳŘȅ ƻŦ !ƧŀȄ and begin to look at ways you 

can specifically optimize RadAjax in your applications. At this point you should have a complete 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǿƘŀǘΩǎ ƎƻƛƴƎ ƻƴ ǳƴŘŜǊ ǘƘŜ ƘƻƻŘ ƻŦ wŀŘ!ƧŀȄ ŀƴŘ ƘŀǾŜ ŀ ǎŜƴǎŜ ŦƻǊ ǘƘŜ ƪƛƴŘ ƻŦ 

measurable value Ajax can provide. Nƻǿ ƛǘΩǎ ǘƛƳŜ ǘƻ ǘŀƪŜ ǘƘŀǘ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǳƴƭŜŀǎƘ ƛǘ ƻƴ wŀŘ!ƧŀȄ ǘƻ 

squeeze out the maximum performance gains. 

!ǎ L ƴŜŀǊ ǘƘŜ ŜƴŘ ƻŦ ǘƘƛǎ ǎŜǊƛŜǎΣ ǘƘƻǳƎƘΣ L ǿŀƴǘ ǘƻ ƳŀƪŜ ǎǳǊŜ LΩǾŜ ŀŘŘǊŜǎǎŜŘ ŀƭƭ ƻŦ ȅƻǳǊ ǳƴŀƴǎǿŜǊŜŘ 

questions about Ajax and RadAjax specifically. IŦ LΩǾŜ ƳƛǎǎŜŘ ǎƻƳŜǘƘƛƴƎ ŀƭƻƴƎ ǘƘŜ ǿŀȅ ǘƘŀǘ ȅƻǳΩŘ ƭƛƪŜ ǘƻ 

know more about, please email your questions to me at todd.anglin[at]telerik.com. If I receive enough 

ǉǳŜǎǘƛƻƴǎΣ LΩƭƭ Řƻ ŀ ǎǇŜŎƛŀƭ άƻǇŜƴ ƳƛŎέ ƛƴǎǘŀƭƭƳŜƴǘ ƻŦ ǘƘŜ !ƧŀȄ tŀǇŜǊǎ ǿƘŜǊŜ L ŀƴǎǿŜǊ ȅƻǳǊ ǉǳŜǎǘƛons. 

¦ƴǘƛƭ ǘƘŜƴΣ ƘŀǾŜ Ŧǳƴ ǘŜǎǘƛƴƎ ȅƻǳǊ ƻǿƴ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘ ǘŜƭƭƛƴƎ ȅƻǳǊ ōƻǎǎŜǎ Ƙƻǿ ƳǳŎƘ ƳƻƴŜȅ ȅƻǳΩǊŜ 

going to save the company by adding Ajax to your next project! 

Todd Anglin, Technical Evangelist 

Telerik 

www.telerik.com 
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