AJAX – A Practical Approach
Introduction

The internet and web applications started to boom by 1995 and most of the companies started their own website during this period. All those website were developed only using HTML, CSS and very simple JavaScript. When the user community became more demanding and their requisites could not be met with the available technologies, the browser architects decided to add new features. By the beginning of 1997, Browser combat became very evident and Internet Explorer and Netscape decided to make their browsers as incompatible as possible. This was the period when they both decided to add DHTML support for changing the CSS dynamically. DHTML became very popular and stable by 2000 and most of the web sites were developed using those features. The introduction of DHTML was not enough to unravel the ever-demanding requests from the users, as it could only alter or change the style of web pages. Through out this period we were using technologies, which demanded reloading of the page whenever a server round trip was needed.

The web community was searching for a solution to increase the rapidity, usability and interactivity of web pages. Then Microsoft introduced a new object called XMLHTTP, which is a set of APIs that can be used from any scripting language to transfer and maneuver XML data to and from web-server using HTTP. This was available from Internet Explorer 5.0 and slowly other browsers also added support for this. Now we have a protocol and a DHTML object model to use, but still there is something missing…

Yes, there was a requirement for a standard by virtue of which we can use all these tools collectively. AJAX emerged as a solution at this point and clearly it is not a technology like DHTML or XMLHTTP, but it is a methodology on using these technologies together. It is trying to close the gap between usability and interactivity of a desktop application and the ever-demanding web application. So start looking at AJAX and see how you can turn your clumsy web application into a very rich interactive desktop like application.

What is AJAX?

Asynchronous JavaScript And XML or otherwise called AJAX is a new emerging technology for developing interactive and feature rich web applications. 

As suggested earlier, AJAX uses lot of technologies to bring in the power of desktop application to the Internet world. If you are a web developer actively listening to technology developments, you should have come across all those terminologies and you ought to be knowing a decent bit of them. I am listing down the various technologies used by AJAX.

1. HTML / XHTML / CSS – Used to build web applications and for styling up of contents

2. JavaScript – This is the core module that runs AJAX applications. 

3. DHTML / DOM – Used to change the contents and layout of the form dynamically. The objects are accessed and updated using JavaScript methods.

4. XMLHTTP – The communication layer between client and server is established using this object. In very rare set-up, Iframe object with width and height set as zero is used as a replacement for XMLHTTP.

5. XML – All the communications to and from the server will be in the form of XML. Even though other formats like text, HTML and JavaScript will still work, this is the commonly followed standard.

Now let us put this all together to build an application that uses AJAX, something that you have been waiting for…

How AJAX works?

In the traditional web application model, whenever there is a need for some data from the server, the client will initiate a request directly to the server either by submitting the form or by changing the location.href attribute. This will result in complete reloading of the page and the user interaction will come to a halt. In fact why do we need to refresh the page when some data is needed from the server?

This problem can be assailed in two ways.

1. Load all the data in the first time itself and use JavaScript to manipulate it. In most of the scenarios, this may not be a good solution, consider a user registration page where we have two drop-downs, one for selecting the country and other one for selecting the state. Based on the selection in the first drop-down we need to populate the states in the other. In a situation like this, the country list and their corresponding states list will consume more than 1 MB of data and transferring it through the wire will take atleast 5 to 10 minutes using a broadband connection.

2. Using AJAX, we can solve this problem without compromising the functionality. Here the only difference is that instead of the client initiating a request directly to the server, it will be delegated to an intermediary engine, which will communicate with the server and will update the client. We will call this “AJAX Engine”

AJAX engine will sit between client and the server and will manage all the communications thereby making the interface more responsive to the user. As mentioned earlier, the communication layer of AJAX engine is the XMLHTTP object. Let us see what are the different steps in creating an AJAX application.

Creating XMLHTTP Object

Since there are two versions of XMLHTTP object available in Internet Explorer, we have to use the code below to successfully create an object of the same.

var xmlHttpObject = false;

function CreateXmlHttpObject( )

{

try {

  xmlHttpObject = new ActiveXObject("Msxml2.XMLHTTP");

} catch (e) {

  try {

    xmlHttpObject = new ActiveXObject("Microsoft.XMLHTTP");

  } catch (e2) {

    xmlHttpObject = false;

  }

}

}
This code essentially tries to create an object using the first version and if that fails, it creates the object using the other version. If neither of these works, we will have false set to the object and you can show some error message.

Remember the annoying Browser wars, this code will not work in Mozilla, Netscape and Safari. There you need only one line of code,

var xmlHttpObject = false;

function CreateXmlHttpObject( )

{


xmlHttpObject = new XMLHttpRequest();


if (xmlHttpObject.overrideMimeType) 



xmlHttpObject.overrideMimeType('text/xml');

}

Some versions of Mozilla browser need the second line as well as it won’t work if the response from the server doesn’t have XML content type set in the header.

Putting it all together…

var xmlHttpObject = false;

function CreateXmlHttpObject( )

{


if (window.XMLHttpRequest) { // Mozilla, Netscape, Safari, etc



xmlHttpObject = new XMLHttpRequest();



if (xmlHttpObject.overrideMimeType) 




xmlHttpObject.overrideMimeType('text/xml');


}


else if (window.ActiveXObject) { //IE



try {

  xmlHttpObject = new ActiveXObject("Msxml2.XMLHTTP");

} catch (e) {

  try {

    xmlHttpObject = new ActiveXObject("Microsoft.XMLHTTP");

  } catch (e2) {

    xmlHttpObject = false;

  }

}

}

}

Building the URL

Now we have the communication object ready and every user action that would generate an HTTP request would now use this object to contact the server. By now you would have understood that it’s the JavaScript technology that enables AJAX to talk to your server rather than submitting the form directly to the server. Now let us analyze the very significant part of AJAX framework, “How to use XMLHTTP object to communicate to server”.

The first thing you need to do is to decide the url of the server to connect to. This is usually done using some fixed data combined with data in the page the user is working with. Code below shows how we can use JavaScript to get the value of the selected country and then construct a url using that.

<html>

<head>

<script type="text/javascript">

function GetStates( )

{


var countryId = document.getElementById(‘country’).options[document.getElementById('country ').selectedIndex].value

var url = “/AppContext/getStates?country=” + escape( countryId );

}

</script>

</head>

<body>

<form name="myForm" id="myForm">

  <select name="country " id="country" onchange="javascript:GetStates()">

     <option value="-1">Select a Country</option>

     <option value="XX">XXXX</option>

     <option value="YY">YYYY</option>

     <option value="ZZ">ZZZZ</option>

     
-----


-----


-----

 </select>

<select name=" state" id="state" onchange="javascript:GetStates()">

   <option value="-1">Select a State</option>

</select>

</form>

</body>

Whenever the selection in the country drop-down changes, the GetStates method will be fired and it will fetch the currently selected country and will construct the url to fetch the states based on that. Any number of parameters can be added to the request url, only thing is that the next parameters should be separated by an ampersand (&).

Opening the request

Now we have the url and the XMLHTTP object and we need to open the request to the server. For that we can use Open(…) method of XMLHTTP. This method has five parameters.

1. Type of Request : Commonly used values are GET and POST. You can also give PUT, HEAD, DELETE etc

2. Url : This the url that we want to access.

3. Asynchronous : As the name suggests, if set to true, the request will be asynchronous and otherwise synchronous.

4. User name (Optional) : If the server has implemented container based authentication, we can supply the user name here.

5. Password (Optional) : If the server has implemented container based authentication, we can supply the password here.

Let us modify the GetStates method by putting it all together

function GetStates( )

{


if(xmlHttpObject == false )

CreateXmlHttpObject( );

var countryId = document.getElementById(‘country’).options[document.getElementById('country ').selectedIndex].value

var url = “/AppContext/getStates?country=” + escape( countryId );


xmlHttpObject.Open( “GET”,url, true );
}
Setting the Call back and sending the request

Now we will see how important the last parameter of the Open method is. If it’s set to false, the browser will freeze and will start waiting for the request to return and the whole point of this exercise has gone astray. Ideally by introducing a technology like this, you don’t want to see the spinning hourglass or a running horse or an application freeze. Then you have to put the third parameter as true always, but then there is something missing. 

You are right, once the request becomes asynchronous, there has to be a mechanism by which we can know that we got the response back and we are ready to update the page. This is where we can set a call back function to the onreadystatechange attribute of the XMLHTTP object. Infact the open method will not connect to the server, instead it will only set some parameters needed for establishing the connection and we must use send(…) to open the connection and get the response. Again we are modifying the GetStates( ) method…

function GetStates( )

{


if(xmlHttpObject == false )

CreateXmlHttpObject( );

var countryId = document.getElementById(‘country’).options[document.getElementById('country ').selectedIndex].value

var url = “/AppContext/getStates?country=” + escape( countryId );


xmlHttpObject.Open( “GET”,url, true );


xmlHttpObject.onreadystatechange = updateStates;


xmlHttpObject.send(null);
}
Handling the response

Once we have set the call backs, we can be sure that call back method will be invoked once the response is received and we can make on-the-fly changes to the page. There are several states in a request namely uninitialized, ready, sent, being processed and complete. Whenever this state changes, our call back will be invoked, so always check the readystate attribute for status complete. Our updateStates method now looks like this

function updateStates( )

{


if ( xmlHttpObject.readyState != 4 ) //4 means status “Complete”


return; 

}

Now we must check for the HTTP status codes for the response. What if the server encountered an error while processing the request or you entered an invalid url which resulted in an error page. So it’s always a good practice to check the status attribute of the XMLHTTP object. UpdateStates method is again modified.

function updateStates( )

{


if ( xmlHttpObject.readyState != 4 || xmlHttpObject.status != 200 ) //4 means status “Complete” and status 200 means “OK”


return; 

}

After making sure that we have received a valid response, we can start the response text processing. The response text that you have received can be virtually anything and it depends solely on the server. For instance one request might be returning an XML and another one might be returning an HTML or comma delimited text. Let us see how we can pull the response text from the XMLHTTP object.

You can use the responseText or responseXML attribute of the XMLHTTP object to retrieve the response. It’s always a good practice to use XML as the response string, but again it’s a trade-off. If you believe that you can maintain the code and would like to improve the performance, then it’s better to construct the HTML code from the server and use innerHTML property to update the controls. So the updateStates method is modified as

function updateStates( )

{


if ( xmlHttpObject.readyState != 4 || xmlHttpObject.status != 200 ) //4 means status “Complete” and status 200 means “OK”


return; 


document.getElementById(‘states’).innerHTML = xmlHttpObject.responseText;
}

For this to work, the response sent from the server should be like the following

<option id=”AA”>StateAA</option>

<option id=”AB”>StateAB</option>

<option id=”AC”>StateAC</option>

Now let us look at how we can use an XML response. If your server is returning the following XML,

<?xml version="1.0" encoding="UTF-8"?>

<states>

<state>

<id>AA</id>

<value>StateAA</value>

</state>

<state>

<id>AB</id>

<value>StateAB</value>

</state>

<state>

<id>AC</id>

<value>StateAC</value>

</state>

</states>

Now the updateStates method has to be modified to work with XML.

var xmlDoc = false;
function updateStates( )

{ 


if ( xmlHttpObject.readyState != 4 || xmlHttpObject.status != 200 ) //4 means status “Complete” and status 200 means “OK”


return; 


 if (window.ActiveXObject)


{



xmlDoc = new ActiveXObject("Microsoft.XMLDOM");



xmlDoc.async=false;



xmlDoc.loadXML(xmlHttpObject.responseXML);



updateStatesControl( );


}


else if (document.implementation && document.implementation.createDocument)


{



xmlDoc= document.implementation.createDocument("","",null);



xmlDoc.loadXML(xmlHttpObject.responseXML);



xmlDoc.onload= updateStatesControl;


}

}

function updateStatesControl( )

{


while (document.all.state.options.length)


{



document.all.state.remove(0);


}


for( i=0;i<xmlDoc.getElementsByTagName(“state”).length;i++)


{



document.all.state.options[i] = new Option(xmlDoc.getElementsByTagName("id")[i].firstChild.nodeValue, xmlDoc.getElementsByTagName("value")[i].firstChild.nodeValue);


}

}

As you have noticed, purpose of XMLHTTP object is to allow you to make request and receive response from the server. Apart from that, everything else is done using JavaScript and DHTML DOM models. You can also use CSS style sheets to change the layout and show error panes, warning dialogs if there are some validation errors. This way you can create make your web application much like a desktop application.

Conclusion

I am pretty sure you are still not ready to write your fist AJAX application unless otherwise you are an expert in technologies and comprehend where exactly this methodology can fit in. There is one more approach for developing an AJAX application and there instead of loading a web page at the start of the session, we can load an AJAX engine in a hidden iframe and this engine will be responsible for downloading the page and rendering the GUI. This engine will also make sure that all the communications to the server is happening asynchronously and user is enjoying a very responsive and usable interface. I will talk more about this approach in my coming articles.

