The Ajax Papers
Part I The Intro and the Basics
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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.
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proverbial Ajax hood. How doesNJ R! 2 | -E | & k @i £ 6uBpages Wathjs &jax thing? In fact,
what really makes this Ajax thing work?
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Ajax is and how it manages to update a page without a refresh. Once we understand Ajax= 6 SQf f 2 2
radAjax and ASP.NET AJAX and discuss how they automatically ajaxify ASP.NET pages. With a solid
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compare radAjax enabled pages with pages ajaxified by the ASP.NET AJAX framework (including a
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capable of maximizing the benefits Ajax can provide in your application.

What is Ajax?
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There are many books and articles out there explaining the 5Ws (Who, What, Where, When, Why) of
l2FESX a2 L ¢ 2y @thehsthdSofARx invtlizGekies. (iehcduhge gou 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?

Ly WS & a $rigiDalaitidielhat doded the term, itwas AJAX.ThS & - ¢ Ay ! W! . [NBI f &
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 dAjaxe 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

Ly AYLRNIFYyG LIFNI Ay !2FEQa adz00Saax odzée F2NJ GKS
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

0KS dzaASNRa lFoAftAGe (2 AyiaSNI OGO ¢6A0GK GKS LI 3Sod ¢KS
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).
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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
browserQ JavaScript parser (or engine) recognizes the object in the code and knows how to process it.

Trivia: Why is JavaScript (and in turn, Ajax) haodwrite?

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,

Safariusesanend Ay S OF f t SR WIF @F { ONALIi/ 2NBX YR hLISNI dzas$s
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Ecma, each engine does things a little differently. That means solid JavaScript or Ajax programming
Ydzad 06S R2YyS Ay I gl & GKIFG | OO 2yolzyisé the ToleBkMdagic K|S& S RA
now?

[ SGQa & lhdsaNdéas tigathet ildsime ¢ode examples. The basic implementation of the
XMLHttpRequest in JavaScript looks like this:

var xmlRequest = (window.XMLHttpRequest) ? new XMLHttpRequest() : new
ActiveXObiject( "Msx ml2 XMLHTTP");

if (xmIRequest == null )
return
xmlIRequest.open(  "POST", url, true );
xmlRequest.setRequestHeader( "Content - Type", "application/x - www form -

urlencoded" );
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xmlIRequest.onreadystatechange =
function () {HandleA jax Response(xmlRequest);};

xmlIRequest.send(args);
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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 acompleteclient-da A RS LINPINJ YYAY I Y2RSt gAGK GKS !|[{t &b 9«
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 ¢ 4267). The XMLHttpExecutor
is actually executed by another ASP.NET AJAX class, Sys.Net.WebRequestManager. The

ca[ |l GGLOESOdzi2NI A4 2dzaild 2yS G9ESOdzi2NE GKI[G GKS
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-A y G2 (GKS ONR &SI
y2i 6S | aadzyS gSoQNBapyvilipwbiy&Sasd DHoBEOS azdNy3dT LI9Q
ONRPG6aSNI R2S&a y20 &dzZllLR NI !2FEX GKS aEYfwSljdzSai¢ 2

the following line.

Trivia;: MsxmI2. XMLHTTP vs. Microsoft XMLHTTP

If you look at differentimplemey G | A2y & 2F ! 2FES &2dQfft y2G0A0S GKI
YR 42YS dzaS dadEYfHDP a[l ¢cté 6KSYy GFNBSGAYyI LI9O
Al GdzNy & 2dziz OSNE tAGGES 6KSYy 6NRGGSythd A1|1S GKI G
GadEYftHné YyIFIYSEALI OSS 6NRGGSY tA1S GKAA o020K| adl ds

distributed version of MSXML). The latestversion 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

GadEYfHnd- al lrdate youb XMbHttpReqiieat. Ldaving 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:

xmlIRequest. open( "POST", url, true );
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1. RequestMethodSA GKSNJ Gt h{¢¢ 2NJ aD9¢¢ o00OFasS aSyairirgdsSi
be familiar as they are normal Http concepts. Like normal Http requests, GETs are processed
slightly faster by the server than POSTSs, but they do not allow any data to be sent to the server
020KSNJ 0KIFYy gKIG &2dzrogd)y FAG Ayd2 GKS ! w[ Qa |d
2. URLthe request URL (must be in your domain)
3. AsyncFlagt . 22t SIy @FfdzS AYRAOIGAY3I AF GKS NBIljdsSai
actually use the XMLHttpRequest to do SIAX (SynchronousavaScript blah blah). This is rarely
R2YyS F2N) 200A2dza NBlFazyaz a2 (GKS GKANR LI NI YSi
true.
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request to the server.

Trivia:radAjax OnRequestStart and OnRequestSent
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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:

xmlIRequest.setRequestHeader("Content - Type", "application/x - www form -
urlencoded");

If this were a GET request, we would not need to set the Content-Type here.
| ¢ NBLX FOS GKS &S
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Ajax request. We establish a reference to that callback function like this:

xmlIRequest.onreadystatechange = function (){HandleAjaxResponse(xmIRequest);};

The HandleAjaxReponse receieves a reference to our XMLHttpRequest object so that it can process the
ASNISNDa NBysththadgSwill fire fultifld tiRes during an Ajax request, so we must

SOFftdza 4SS GKS - a[l GdLwSljdzSaidQa aNBIFRe{GFGS¢ LINELISN
complete. A simple callback function may look something like this:

function HandleAjaxResponse(xml ht tp }{

if (xmlhttp.readyState == = 4){

var statusCode = xmlhttp.status;
if ( statusCode < 200) || (statusCode >= 300 ) {
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processResponse (xmlhttp.responseXML);
}else {

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
ONR GaASNDRE OF OHNKCANSHRIER K Sdzad SR ® GG LwS|jdzSad |[adl dz
0§KS &SNISNJ NB & LR yIRll agoxediuf status code 200 i the XNILBltipReguest
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.

4

The XMLHttpRequest has several propertiesthat d SQNB AYGSNBaiSR Ay RdzZNAyYy 3 2dz
function:

e readyStatey AYRAOFGSa&a AT (GKS aSNIBSNI Aa R2yS LINRPOSaa.
the request is complete (true for all browsers). The number and values of the codes returned
beforS  dvarydy browser, but the possible values are:
0 0: uninitialized

o 1:loading
0 2:loaded
o 3:interactive

0 4 complete
e status returns the HTTP response code sentbyserver F 2 NJ 2 dzNJ ! 21 E NBIljdzSa i o !
YSFEya ahYé |yR GKI (O hygr2ausSidbikNbtuafdod DadzNNBR @ | y& 2
handled by our JavaScript Ajax error handler.
e responseXMLcontains 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.
e responseTextcontains the raw text response from the server

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

e statusText contains the text describing our response status code. If we receive a HTTP response
O2RS 2F annnés F2NIAyadlyOoSs (GKS &idl Gdza¢SEG 62
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performmg any data type conversions. This prowdes strict equality tests in JavaScript where loosely
typedobjSOG & OFy 2F0GSy OFdzaS LINRofSYad ! yR @Salf 4GHIT

Atthisp2 A Yy i 6 S Q @&uesttdihye Servet, datéived a response, and now we have an XML
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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.

2 Kl GQa ySEGK

Inthe nextpartofourmulti-LJF NIi ! 21 E aSNAS&azr 46SQff 221 servér K24 Wl
NBalLl2yasS | yR dzLJRek lio DO doNd tred-matBods artl Bvastript are used to
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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 It 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.
LF !'2FE A& a2 Slraezr ¢KIdQa ff GKS Fdzaa Fo2dzi ! 2l

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.

¢CKFG aaz2YSGKAY3IE dzadzZ £t & YSI yoarwébidgewitndwdTMLS SR (2  dz
And unlike Ajax communication, updating the page with new HTML after an Ajax callback is far from

Saesx SaLSOALtte gKSYy AYLESYSYGSR Ay 3ASYySNRO ! 2l E
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

thS OoNRgaASNDaA R20dzySyid 202S00G Y2RSf 62NJ 5hal0 A&
ddzLILIR2 NI F &adFyRIEINR AYGSNFIFOS G2 YIyYyALWzZ IIGS GKS
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 whichportions of your page need to be updated.

Q1 O(
Zz £

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 andit has its own DOM layout engine. The

W3C standardized the DOM in 1998, but browsers have been slow to provide uniform support of the
29/ adlyRFNRA® aAONR&2FGQAa L9 dzasSa | 5ha f| &2dz
based browers (including Firefox and Netscape) use the open source Gecko layout engine, Safari uses
I LILX SQa 2S00/ 2NBX YR hLISNIY dzaSa AdGa 26y LINBLINASG
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

2y GKS aSNBSNJ YR aAayvyLXe aagllL¥ GKS 2fR 6A0GK (GKS
amount of information that is sent over the Internet during an Ajax update, but the savings is usually

2FTFasSi o GUKS ONRgaASNNAE ISYySNIrffte atz2¢g KFryRfAy3d 2

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

FNFYYSg2Nyl a GKFEG LI NBRS -a[l ddLwSljdzSadoa NBaLkRyasS i
zumiPage), but for the most part Ajax libraries leave the heavy lifting on the server.

FaAO a{ g6l LI¥E ! LILINRI OK

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-

Y2NB O2YL)X SE (KIy 6SQftt t221 G Ay RSGFAET Ay (GKAA
the browser DOM is actually fairly simple.

[ SGQa are ¢S KIFI@S | &aAYLXS | ¢ca[ AyLdzi HBiwehadyid 2y
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);
}

2 KSNB GySEG{AOGAfAYIE YR aLINByiGé | NB NBfIGADBS G2
control you are adding to the DOM. You add the new control before removing the old control to avoid
thea ONBSY aFtAO] SNA-XFE hAENaR2BRUL MdA N2 BIBSRWS 0ST2NB
GKS YIye yda yoOoSa 2F 2Nl Ay3a 6AGK GKS 5ha Ay RATTFS
to the page, you can remove the old control like this:

var parent = element.parentNode;

if (parent!= null )
parent.removeChild(element);

2 KSNBE aStSYSyidé Aa GKS I ¢a[ StSYSyl &2dz gyl G2 N
Mozilla browsers, but it can create serious memory leak problems in IE (go figure). To solve that

LINEO6fSYZ wlR!2FE dzaS& | 6a3FNDBFIS 6AYE | LILINEI OK {2
gle& GKFd Fr@2AR&a L9Qa YSY2NE fSI]1 LINRBofSYaod 2SQff
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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

PRI GSt FySta 6&aAYAT L NI G 2alloohtidls irBitelbfgha UptlaRartelt Fory (S £ 0
GKA& NBlFaz2ys @2dz 62y Qi FAYR Fyeé aLl NBydoNByY29S/
' WI - [AONIYNAS&AD 2KI G @2dz sAff FTAYR Aa O2RS tA1S

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:

Create New : :
XmiHttpObject Fire OnRequestStart Show LoadingPanels

ire " .
OnResponseReceived . Fire OnRequestSent Send Ajax Request

-

Fire OnReponseEnd

S »
Thestepinthisprocessti K & KIF yRf Sa dzZlJRFGAYy3 GKS LI 3AS O2y G NRT &
we look at the step in detail, we see it performs the following steps:

; Create
Get old controls . . Update page head (if .
collection Hide loading panels i) HtmIContainer (to

store new controls)

For each control in
Execute outside Update hidden Container replace
scripts inputs old control with new
control
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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

L3S O0RSGSNNYAYSR o6& f 2mhektybling)lOptimiking yod tipBateSty 1 Qa LI NBy
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

FLILX AOFGA2ya GKFG R2y Qi NBfe 2y GKS GNIRAGAZ2YIFT LI
YSY2NE fSI1a | LINRoftSY GKIG OFyQli 6S A3dy2NBRO Wdza
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 | 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:

Circular References  &ieomne we

wIype of circular reference

CIOSU reS aHarder to spot

w/ery common when event handlers are bing used

Cross Page Leaks oy e mveeens

oi\ot really leak
Pse u d O Le akS olJsually caused by misunderstood API

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:
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RadAjaxNamespace.DestroyElement = function (element)

{
if  (AjaxNS.lsGecko())
{
var parent = element.parentNode;
if (parent!= null )
parent.removeChild(element);
}
try
{ .
var garbageBin = document.getElementByld( 'IELeakGarbageBin’ );
if  ('garbageBin) {
garbageBin = document.createElement( ‘DIV' );
garbageBin.id = 'IELeakGarbageBin'
garbageBin.style.display = ‘none’
document.body.appendChild(garbageBin);
}
/I move the element to the garbage bin
garbageBin. appendChlld(eIement)
garbageBin.innerHTML = ;
catch (error)
}
}

You can see that a special garbage bin is used to remove controls from the IE DOM to prevent costly
YSY2NE ftRdtypelodDON aptirization 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 yourapplication 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/ieleak® 9 @Sy A F &2 dzQNB y2i| O
YSY2NEB fSI1a Ay @2dzNJ | LXK AOFdA2ys AGQa Iy |[AydS
application uses system memory. In any event, just add Drip to that growing Ajax Batman-like
bottomless toolbelt to improve your erime-fighting code fixing skills for the future.

F{t®b9¢ !'W .3 2y (KS 20KSNJ KIFIyRX dzaSa aRAalLIRasS¢ S
¢ KS & RA & LR safméthoditidrficeerp@sed bydhe 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

dzLJRIF G6S& GKS LI 3IS:T AG f22LJa GKNRdIAK ff StSySydaa
available) and thenupdates the HTML. This snippet shows you how ASP.NET AJAX UpdatePanels handle

these dispose methods:
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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.Ul.Behavior.getBehaviors(node);

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

}

this ._destroyTree(node);

}

YR 2dzad F2NJ O2YLX SGS dzyRSNEGFYyRAY3IZ KSRINS Qa

function Sys$UI$_UpdateProgress$dispose() {

if (this ._pageRequestManager !== null ) {
this ._pageRequestManager.remove_beginRequest( this ._beginRequestHan
dlerDelegate);
this ._pageRequestManager.remove_endRequest( this ._endRequestHandler
Delegate);
}
Sys.Ul._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 everyitem that needs to be updated andyou 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:

RadAjaxManagerl.ResponseScripts.Add( "someScript();" )

12| Page
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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);

newsScript.text =

4
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Ajax scenarios. In short, now that we know how Ajax communicates with the server and how it updates

GKS LI 38> ¢SQff GNB (2 ljdztr yiATe K2g¢g YdzOK a @I f dzS¢
using your time saving Ajax framework of choice and go forward confident that you reallyunderstand

gKI GQa 3A2Ay3 2y dzy RSNJ 1 KS K22R®

Todd Anglin, Technical Evangelist
Telerik
www.telerik.com

References

1. Wikipedia, multiple articles, www.wikipedia.com
2. VAZAN] aY2RS3¢2./SYysMKaY NP AYYSNI ¢a[ €3
http://www.quirksmode.org/dom/innerhtml.htmi
zumiPage, Homepage, http://www.zumipage.com/default.htm
4. a{5bX 4! yRSNAEGIYRAY3 YR {2f@Ay3 LYGSNYySG 9ELX
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/IETechCol/dnwebgen/ie leak patterns.asp
5. hdzih¥1 FygStf s dtipd/outofhanielNdom/ieleak/irndex.php?title=Main_Page
6. W2 St 2 S500SNJ Si 235 ShitgyKgwebbeiblodgspot.com/2005/05/drip-ie-leak-
detector.html

w

13| Page


http://www.wikipedia.com/
http://www.quirksmode.org/dom/innerhtml.html
http://www.zumipage.com/default.htm
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/IETechCol/dnwebgen/ie_leak_patterns.asp
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/IETechCol/dnwebgen/ie_leak_patterns.asp
http://outofhanwell.com/ieleak/index.php?title=Main_Page
http://jgwebber.blogspot.com/2005/05/drip-ie-leak-detector.html
http://jgwebber.blogspot.com/2005/05/drip-ie-leak-detector.html

The Ajax Papers
Part IIt 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.

Ly dKAa AyadlfttySydzr SQff Y20S LI ad (GKS aKz2gé |y
GoKSY¢€X YR GoKFElé oL R2y Qi KAyl ¢S KIFI@S lye ySS
GAGK n 2F GKS p 6Qavd 2Keé &aK2dzZ R &2dz dz&aS ! 2l E Ay
Ajax? When is it not? What is the realvalue of adding Ajax to your application? What are the

drawbacks?

¢2 FyasgSN GKS&S | dzS aal corambriscernidosoh the webithatNdve bénsfited 2 2 1 A y 3
INBIGfe FNRY (KS daAS 2F ! 2l-EWR ¢ XKS36dZApRinou SE LI 2 NB
FLILX AOFGA2yad CAylfter 6SQff 6NIL) dzZlJ 6& O2YLJ NRy 3
AjaxOl t t 6 O01a AyadaSFR 2F GNIRAGAZ2YyFE LI 3IS t2aid. 1 01a

Why use Ajax?

Qx

) G2 GKAA LRAYOGZ 6SQOS | aadzYSR GKNRdAzZAK2dzi (KA &
jdzSatAaz2ya FalSR® ! yR F2NJ Yljaytd ouafplicating Welkikda knewda K2 ¢ &
gKFEG AG 61 &a 06SQR dzaSR D223ftS alLldax FFOSNIFEtod 2
FLILJX AOFGA2yad 2SS (ySg Al ¢2dzZ R -YaRS @IdzNR | AXIINIOZ A A
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:

e No more <insert negative adjective here> full page refreshes or PostBacks
e Enables responsive web applications that feel like Windows applications
e Reduces the amount of data that must be exchanged between the server and client

2 KAfTS AG Aa SlLae G2 YSIadaNB K2g¢g YdzOK oFyRgAROK Ol
article),itcanbemuchY2 NS RAFFAOdzZ G G2 ljdzr yiAFe GKS o0SySTAGa
Fortunately, many have already tried to address this challenge by conducting research to provide some

f S@St 2F SELISOGIGA2Yy 2F (GKS | &elredpbriver@sSaficS FA G RSNRA G S
familiarity.
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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

NBadzZ §a 2F 2KAGSQa aAYLX S dSada adzaasSadiSR GKS ' el
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

8SEN) 68 F bPHn LISN) K2dzNJ SYLX 28SS0e /fSFNI&s 2KAGSQ
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

LT &2dz gyl G2 LINRPOARS (GKS dzZ GAYIGS GoKeé [F2NJ |
Retury 2y Ly@SaidyYSyid o02NJwhLo (Sadad ! aAy3ad aAyYLXE S
(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 theresultsay R | LILJX @ (G KA & Sljdza G§Az2zy G2 02YS
FNASYRf &8¢ ydzYo SNY

- )

Ajax Cost SavingsHourly Labor Raté ((Seconds Saved Per Transactibiiransactions Per YegB600)

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

e L (v€ryeasy to ajaxify your application (no code changes necessary)
e LUiQA OSenwvelSEIAE TBRRY &2dzNJ | LILX AOF A2y AF @&2dz R2
¢ 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
GO22ft¢ 2N) 6SOldzaS @2dz YSFadz2NBR (GKS LRGSYGAlrft whiL
(even simple implementations) can add lots of value your project.

When youshoulduse Ajax

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

0SYySTAL FNRY Ayaidlyd F2FEATAOFLGAZ2Y® Ly 3ISYySNIt3x |
I LILINE | OK { K I yor dldeydimappiicaficn ghatHokes@dd iavolve navigation is a good

candidate for Ajax. Common examples of these interactions are:

e A form that validates values with some server process
e ! RNRL) R2gy fAald GKIFIG f21FRa agtbf dzS& Ay NBaLRyas
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e Voting or rating input elements
e Multi-tab interfaces
e 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
Ay LINIQa 2yS |yR (62 2 Tkylugdatidg sndafpbdidioss af thd géde.ifyou 2 E A &
F LILX @ @2dzNJ F 2FEAFAOLFIGA2Y (22 ONRIRfe&x &2dzQff 248

[SiQa 221 Fd F LINFYOGAOFE SEIFYLXSe® [SiQa are ¢S K

Page

S . . Misc. Label
(=
Footer

If we decide to ajaxify all of the actions on this page that normally use PostBacks, we might be tempted
0SaLISOAlfTfe AT 6SQNB dzaAy3a ! {tdb9¢ ! W - ! LIRIFIGSt Iy
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 youd K 2 dziude ¥jaxi

Ajax is soeasy 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.
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Ajax introduces into otherwise working applications:

Backbutton 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

Gdzydzal 6f S¢d | LILX AOFGA2ya RS&aA3IYSR F2NIJ ! 2l E 208
LJ2 Lddzf F G S 0 NP ¢ ZSudidpy e back Gutiiog) by adojitifg dzingleNBge

Y2RSt GKIG ONBlI1ao0o6RfédzaBREAKDI YVINBRSEA PI2

Users cannot bookmark pages

LT 82dzQNB F22f A4K Sy2dAK (2 dzas$ !'2FE F2NJ I &Ad
F3FAyads dzyf Sdaa @2 dzag Sppligateh model), AR illdlsGnivkeit KS a Ay 3f
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

Oty NBadzZ G Ay GKS FLIISIFENryOS 2F | aKdzy3é | LILX A
made when moving from PostBacks to Ajax to properly redirect your users when an error

occurs.

Longer initial page load time

LT &2dz GKAYy]l !'2FE A& RSaA3IYySR (G2 YI1S &2dzNJ AyA
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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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

mostpopularmedl K2 R& | N3 GKS GaKARRSY ACNIYS KIFOlé¢ |FyR @K
KFd RNI gol Ola o0F2N) AyaiulyoSzs GKS ACNIYS KI|O1 R2S
KOl R2SayQi KI@S TFdzZt £ &dzLJLl2 NI L SakButtod sigiportiiokK(S& O y
your Ajax applications. Several libraries exist that give you easy access to these hacks, such as the

wSEFftte {AYLXS |1 AaG2NE O02NJ w{l 0O W @F{ONRLI |[fA06NFN
using ASP.NET AJAX, NikhilY 2 G K NA Kl & ONBI GSR Iy &! LIRFGSI|[A&dz2NE
OY2NBUO Slairafte KFEyRES G4KS dFal 27F aSt-Qadindt@S|t ¢ L2 L

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

| SN Aad ¢6KSNBE (GKS NHz oSN YSSia GKS NRBFR® {2 FIN ¢
should use Ajax, but all of that is empty rambling if Ajax does not reallyimprove your page performance

AY F YSI&adNIotS gled ¢2 LINRP@S G(KIFG !'2FE YI1Sa | Y
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

¢t2 O2yRdzOG 2dzNJ G6Said 6SQft dzaS I NBIFf g2NIR aixasSy
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

Ot AO1AYy3 GUKS a/2y@SNIL [/ 2RS¢ odzidz2yed !'aiAy3a L9 1 |y
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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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

O2 RSXodzii 1 KI {)fduced ofiraierkgs nsshoRsSsizeby 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.

Average Request/Response Byte

After Cache Response

After Cache Request

i PostBack
Response m RadAjax
H AspNetAjax
Request
0

50,000
100,000
150,000

Ly odzaAySaa GSN¥asz (KAA SELISNAYSy(G GStfa taza GKIFG
processes 1000 conversion requests a day and that the full PostBack response size of those pages is

Fo2dzi wnnY. ® LYy | Y2y (iKQ&a GAYSBBofb&n8widthvithS / 2y @SNII S
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 userson 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
l{tdb9¢ ! W . NBaLRyaS &aArAl s gA0GK GKS GFANRG NIBI dSa

19| Page



NEalLRyaS o6la o2dzi pmY. X GKS adz aSljKaahyvérager L2 adG O O
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 antk8ario

Fig 2.2: No Ajax, PostBack respongiKB)

Fig 3.2: RadAjax, Callback response (16KB)

X-javascript

e gl

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

These charts highlight some interesting facts about Ajax. First, as | 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

Syloft SR LI 3S&a INB y2GA0Stote& tFNBSNI oy F2NJ ! {t ®b
benefit is in the subsequent page response size, which leads us to interesting fact number two. Look at

g KIFGQa Y Ahe sedoryd RadAFahERAYASP.NET AJAX charts. There are no HTML, image, or CSS

Gat A@SNER¢ Ay (K2aS NBalLRyaSa o6dzyytA1S GKS tzad. I O]
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:

e RadAjax and ASP.NET AJAX offer relatively similar performance
e Regardless of which Framework you use, Ajax definitely provides significant, measurable
benefits over PostBacks.

Trivia: The ViewState Burden

LGiQa y2G aASONBUG Ay !'{tob9¢ RSOSt2LIVSyid GKI|G +*ASo
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

2SQ0@S aLISyad F 20 2F GAYS GlFf1{Ay3 Foz2dzi -K2g @&2dz O
Syl ot SR | LILX AOI GA2ya addyessei theiscenaridin dfcNybu désidaiyours S K @Sy Q
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

L2 6 SNFdzAf aSid 2F 'L O2yiNRfa o0fA1S ¢StSNA|{Qa wl R/ 2
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

NERdzZOSR OGN} AyAy3a FyR &dzLILR2 NI O2adae | aSNEQ SELISOI
influenced by the time they spend on the desktop, especially by programs they use often (like
aAONRa2F0Qa hT T Aep&idndes ob the welktida supdory thokdPegtdtiohS 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 | 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

L¥ @2dz F2dzy R (KA&a aSOGAz2y G2 06S Y2NB AaNI K3 NI KZ
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.
2 KAES Al NHzya 2y I K22HQa 26y ! 2FE FN}YSE2N] = GK
technologies (and wide browser support) enable previously unthinkable interactions on the web. And
gAGK G22fta tA1S wkR! 2imiligh dodla?2 dmpahgoy e hurdred®8f (2| 0SS |
hours to implement them!

2 Kl GQa ySEGK

/ 2YAYy3 dzlJ YySEGTZ 6SQff aKAT(O 2 dadtlbeghzododkat waysybue FNBY |
can specifically optimize RadAjax in your applications. At this point you should have a complete

dzy RSNARGI YRAY3 2F ¢KI GQa 3IF2Ay3 2y dzy RSNJ 6KS K22R 2
measurable value Ajax canprovide.N2 g A1 Qa GAYS G2 dFr1S GKIFG (y26fSR3
squeeze out the maximum performance gains.

l'a L YySIFENJGKS SyR 2F GKA&a aSNARSAXY (K2dAK:Z L gyl
questions about Ajax and RadAjax specifically. I L Q@S YA &daSR az2YSGKAy3a | f2y13
know more about, please email your questions to me at todd.anglin[at]telerik.com. If | receive enough
jdzSatAz2yazr LQff R2 I &aLISOAlIf a2LSy YAOéonayaidlfftyYsS
P'YOAf GKSYS KFE@S Fdzy GSadGAy3a @2dzNJ 24y | LILIX AOF GAz2Y
going to save the company by adding Ajax to your next project!

Todd Anglin, Technical Evangelist
Telerik
www.telerik.com
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