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Basic AJAX

Asynchronous JavaScript and XML (AJAX) is asynchronous because the content of the web page remains unaltered except for that part of page we want to update by loading extra data/content dynamically at any time. It uses a combination of JavaScript to provide the interactive behaviour and can use XML to retrieve the new data (though it doesn’t have to be).

AJAX works by making extra HTTP Requests after the web page has loaded, triggered by user actions or by timers. Data is returned by the server in a HTTP Response. This is identical to the normal way page content is loaded in the first place but only parts of the web page content need to be loaded.





Therefore, AJAX is used to build interactive web pages or applications (also known as Rich Internet Applications).
For example:
· Allow the server to validate form contents as the user enters it
· Context sensitive content  content changes based on user actions or preferences
· Dynamically change images
· Interactive searching or editing of data (usually from a database) 
· Periodically update displayed data (polling)
· Read RSS content
· Mashups (combine data from multiple sources) e.g. Google Maps
· Dynamic styling  change colours, fonts, etc.


In AJAX, data is retrieved using the JavaScript XMLHttpRequest object
1. First create the object (which is browser dependent)
2. Create a JavaScript “callback” function to be called when data is received sometime later i.e. asynchronously.
3. Add any data you want to send to the server in the HttpRequest (we will always use a POST to send this data)
4. The callback function is automatically executed when data is received after sending Request, so that the data sent in response can be read. 

As you might expect, different browsers and versions of browsers support AJAX slightly differently. To create the XMLHttpRequest object, if the browser supports it directly then just instantiate the object:

new XMLHttpRequest()

For older versions of IE (before IE7) use the appropriate ActiveXObject, either version 3 (MSXML2.XMLHttp.3.0) or 6 (MSXML2.XMLHttp.6.0).

var version = new Array("MSXML2.XMLHttp.6.0","MSXML2.XMLHttp.3.0");
		
for(var i=0; i < version.length; i++)
{
	try
	{
		return new ActiveXObject(version[i]);
	}
	catch(error)
	{
		// Do nothing
	}
}

To create the object it’s best to implement a function to do it because if you are going to write your code in raw AJAX you will need to do this quite a lot. So often in fact, that it I recommend adding the function to a separate JavaScript file that you can include the function on many web pages. (Already done for you!!! ajaxXMLHTTP.js). However, here is the complete function:

function createXMLHTTPReq()
{
	if(typeof XMLHttpRequest != "undefined")
	{
		// This is the standard class supported
		// by all browsers including IE7
		return new XMLHttpRequest();
	}
	else if(window.ActiveXObject)
	{
		// Microsoft recommends you use either version 3 or 6 for
		// IE6 and below.
		var version = new Array("MSXML2.XMLHttp.6.0","MSXML2.XMLHttp.3.0");
		
		for(var i=0; i < version.length; i++)
		{
			try
			{
				return new ActiveXObject(version[i]);
			}
			catch(error)
			{
				// Do nothing
			}
		}
	}
	throw new Error("XMLHttp object couldn't be created");
}

Create the object like this:

var XMLHttpRequestObject = createXMLHTTPReq();

If we just want to read data we use the GET method (identical to HTML form GET) and use the open method of the XMLHttpRequest object specifying the URL of web page (aspx, php, etc) that will return the data e.g. "./firstaspxpage.aspx". There are two modes synchronous or asynchronous, a flag has to be set to true to use asynchronous mode which is what you we should be using. 

var XMLHttpRequestObject = createXMLHTTPReq();
	
// Open a HTTP GET connection
// Specify the data source ... in this case a text file
// async = true, request should be made asynchronously
XMLHttpRequestObject.open("GET", "sometext.txt", true);


To send the HTTP Request to the web server, use the send method of this object, when just performing a read using GET we don’t want to send any data so we pass an argument of null.

// Send the request
// null = don't add any data to body of page
// GET Request should only be used to request data
// use POST instead if you want to send data
// to the server.
XMLHttpRequestObject.send(null);

We must provide the AJAX object with a function to call when the server sends a response to our request. This callback function is assigned to the onreadystatechange event and is called automatically called when the data is received or an error occurs. The first thing we must do is check that the data was received correctly, the XmlHttpRequest object has two attributes to check. The readyState should be set to 4 to indicate all the data was received and the HTTP headers status should be set to OK (200). 

Note: Be careful, JavaScript is case sensitive, so readyState and readystate are different attributes!!!.
 
var BROWSER_STATUS_OK = 200;

// Use an anonymous function and register it to
// be called when the data is received.
XMLHttpRequestObject.onreadystatechange = function()
{
	// Check that the readyState is 4, all data received
	// Other states are no longer considered valid and
	// should be ignored.
	// Also check the HTTP header status for OK
	// We may also need to check for page cache
	if(XMLHttpRequestObject.readyState == 4
	&& XMLHttpRequestObject.status == BROWSER_STATUS_OK)
	{
		// Read data here
	}
}

To read data use the attribute responseText or responseXML to recover XML data. 

if(XMLHttpRequestObject.readyState == 4
&& XMLHttpRequestObject.status == BROWSER_STATUS_OK)
{
	targetDiv.innerHTML = XMLHttpRequestObject.responseText;
}

Here’s a simple example that just reads the contents of a text file and displays it inside the <div> tags given the id “dynContent”.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">

<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<title>Tutorial 1 Ajax</title>

<!-- Include the XMLHTTP creation function -->
<script language="javascript" type="text/javascript" src="Scripts/ajaxXMLHTTP.js">
</script>

<script language="javascript" type="text/javascript">

//var BROWSER_STATUS_OK = 0;	// When running locally
var BROWSER_STATUS_OK = 200;	// Header status code, page received OK
//var BROWSER_STATUS_NOTMODIFIED = 304;	// Page has been cached

// Asynchronous data transfer.
// Send and create an event handler to be called when data is received.
// This is the recommended approach.
function AsyncChangeContent()
{
	var XMLHttpRequestObject = createXMLHTTPReq();
	var targetDiv;
	
	// Open a HTTP GET connection
	XMLHttpRequestObject.open("GET", "sometext.txt", true); 
	
	targetDiv = document.getElementById("dynContent");
	
	// Use an anonymous function and register it to
	// be called when the data is received.
	XMLHttpRequestObject.onreadystatechange = function()
	{
		if(XMLHttpRequestObject.readyState == 4
		&& XMLHttpRequestObject.status == BROWSER_STATUS_OK)
		{
			targetDiv.innerHTML = XMLHttpRequestObject.responseText;
		}
	}
	
	
	// Send the request
	XMLHttpRequestObject.send(null);

	// Return false to prevent submit
	return false;
}


</script>
</head>

<body>

<form>
<input type="button" value="LoadContent" 
              onclick="return AsyncChangeContent();" />
</form>

<div id="dynContent">		 Content gets loaded here
</div>

</body>

</html>


Encoding AJAX Data

Sending data to the web server is very similar except we should POST it and it needs to be encoded. When the connection is opened we need to specify POST instead of GET.

XMLHttpRequestObject.open("POST", "./ValidateForm.aspx", true);

We now have to add the data to the HTTP Request when we send it, to help with the encoding there are two functions provided for you:

function SetFormHeaders(http, paramsLen)
{
    //Send the proper header information along with the request
    http.setRequestHeader("Content-type", "application/x-www-form-urlencoded");
    http.setRequestHeader("Content-length", paramsLen);
    http.setRequestHeader("Connection", "close");
}

function EncodeNameAndValue(sName, sValue)
{
    var sParam = encodeURIComponent(sName);
    sParam += "=";
    sParam += encodeURIComponent(sValue);
    return sParam;
}

function PostFormResults(oForm)
{

    //array to hold the params
    var aParams = new Array();

    //get your reference to the form
    var oForm = document.forms[0];

    //iterate over each element in the form
    for (var i = 0; i < oForm.elements.length; i++)
    {

        //get reference to the field
        var oField = oForm.elements[i];

        //different behavior based on the type of field
        switch (oField.type)
        {

            //buttons - we don't care 
            case "button":
            case "submit":
            case "reset":
                break;

            //checkboxes/radio buttons - only return the value if the control is checked. 
            case "radio":
            case "checkbox":
                if (!oField.checked)
                {
                    break;
                } //End: if

                //text/hidden/password all return the value
            case "text":
            case "hidden":
            case "password":
                aParams.push(EncodeNameAndValue(oField.id, oField.value));
                break;

            //everything else 
            default:

                switch (oField.tagName.toLowerCase())
                {
                    case "select":
                        aParams.push(EncodeNameAndValue(oField.id, oField.options[oField.selectedIndex].value));
                        break;
                    default:
                        aParams.push(EncodeNameAndValue(oField.id, oField.value));
                }
        }

    }

    return aParams.join("&");
}

Add these to a separate include file (Already done for you!!! PostParams.js).

To encode a value we need to specify an appropriate name that we will use later in the .aspxp/.php file to read back the value. Say, we have a Student ID value of 22, then we would use something like:

 var requestBody = EncodeNameAndValue("studentid", 22);

Typically, you want to send all the fields of a form, so another function PostFormResults() is provided.

PostFormResults(document.getElementById("myform"));

We must then specify the length of this data, which is easily achieved using SetFormHeaders() which sets the HTTP headers and simulates a “real” post:

 SetFormHeaders(XMLHttpRequestObject, requestBody.length);

Then the data can be sent.

// Send the POST request, to request data be sent back
XMLHttpRequestObject.send(requestBody);	Notice function argument set to data

Validating a Form

Here’s an example of validating all the fields of a form using the PostFormResults() function:

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" >
<head>
    <title>Untitled Page</title>
    <!-- Include the XMLHTTP creation function -->
    <script language="javascript" type="text/javascript" 
            src="Scripts/ajaxXMLHTTP.js">
    </script>

    <script language="javascript" type="text/javascript" 
            src="Scripts/PostParams.js">
    </script>

    <script type="text/javascript" language="javascript">
    
    function ValidateForm()
    {
 	    var XMLHttpRequestObject = CreateXMLHTTPReq();
	    var result;
	    var requestBody;
 
	    requestBody = PostFormResults(document.getElementById("myform"));
    	
	    // Open a HTTP GET or POST connection
	    XMLHttpRequestObject.open("POST", "./ValidateForm.aspx", true); 

	    // To simulate a "real" form post, set the Form
	    // headers.
	    SetFormHeaders(XMLHttpRequestObject, requestBody.length);
	    
	    // Use an anonymous function and register it to
	    // be called when the data is received.
	    XMLHttpRequestObject.onreadystatechange = function ()
	    {
	        if (XMLHttpRequestObject.readyState == 4
		    && XMLHttpRequestObject.status == BROWSER_STATUS_OK)
	        {

                   // Read the text or XML being returned from the server
                   // Either, responseText or responseXML
                   result = XMLHttpRequestObject.responseText;

                   CODE ADDED HERE TO DISPLAY ERRORS IN DATA ENTERED!!
	        }
	    }    	
    	
	    // Send the request
	    // For "POST" send a string in the body here
	    XMLHttpRequestObject.send(requestBody);

	    // Return false to prevent submit
	    return false;
	}

    </script>
</head>
<body>

<form id="myform" name="myform">
    <input id="nametextbox" type="text" />
    <br /><input id="agetextbox" type="text" />
    <br /><input id="submitbutton" value="Submit It" 
           type="button" onclick="return ValidateForm();" />
</form>

</body>
</html>

Here’s the code for the server side:

namespace BasicAjaxCSharp
{
    public partial class ValidateForm : System.Web.UI.Page
    {
        protected void Page_Load(object sender, EventArgs e)
        {
            // Set the content type
            Response.ContentType = "text/plain";
            Response.ContentEncoding = Encoding.UTF8;

            if (Request.Form["nametextbox"] != null)
            {
                if (Request.Form["nametextbox"] == "")
                {
                    Provide error message, no name provided
                }
            }

            if (Request.Form["agetextbox"] != null)
            {
                if (Request.Form["agetextbox"] == "")
                {
                    Provide error message, no age provided
                }
                else if (int.TryParse(Request.Form["agetextbox"], out age) == false)
                {
                    Provide error message, age is not a number
                }
            }

            Provide message, everything is OK
        }
    }
}

Filtering Database Records using EncodeNameAndValue() Function

Here’s a simple example, where the user can type a student ID into the text box and using AJAX this is sent to the server. The postrequest.aspx page searches a database and returns the record that matches this ID as a string which is displayed in the “showlist” <div> tags. In this, case we just want to send one field value that we can use to filter the database with, so we use the function EncodeNameAndValue().

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">

<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<title>Untitled 2</title>

<!-- Include the XMLHTTP creation function -->
<script src="Scripts/ajaxXMLHTTP.js" type="text/javascript"></script>

<!-- Include the POST form functions -->
<script src="Scripts/PostParams.js" type="text/javascript"></script>

<script language="javascript" type="text/javascript">

// Get and display a single record using a POST Request
function DatabaseSelectRecord()
{
	var XMLHttpRequestObject = CreateXMLHTTPReq();
	var textBox;
	var targetDiv;
	var requestBody;
	
	// Find the text box so that we can read the ID from it.
	textBox = document.getElementById("studentidtextbox");

	var requestBody = EncodeNameAndValue("studentid", textBox.value);

	XMLHttpRequestObject.open("POST", "./postrequest.aspx", true); 
	
	// To simulate a "real" form post, set the Form
	// headers.
	SetFormHeaders(XMLHttpRequestObject, requestBody.length);
	
	targetDiv = document.getElementById("showlist");
		
	// The anonymous function
	XMLHttpRequestObject.onreadystatechange = function()
	{	
		if(XMLHttpRequestObject.readyState == 4
		&& XMLHttpRequestObject.status == BROWSER_STATUS_OK)
		{
			targetDiv.innerHTML = XMLHttpRequestObject.responseText;
		}
	}
	
	XMLHttpRequestObject.send(requestBody);	

	// Return false to prevent submit
	return false;
}

</script>

</head>

<body>

<form>
<input id="studentidtextbox" type="text" value="Search ID here" />
<br/><input type="button" value="Search"  
     onclick="return DatabaseSelectRecord();" />
</form>

<div id="showlist">
</div>

</body>

</html>

Here’s the server side code:

using System.Data.SqlClient;
using System.Web.Configuration;

using System.Text;  // Encoding

namespace BasicAjaxCSharp
{
    public partial class PostRequest : System.Web.UI.Page
    {
        protected void Page_Load(object sender, EventArgs e)
        {
            SqlConnection connection;
            SqlCommand command;
            SqlDataReader reader;
            int studentId = 0;

            // Set the content type
            Response.ContentType = "text/plain";
            Response.ContentEncoding = Encoding.UTF8;

            if (Request.Form["studentid"] != null
            && Request.Form["studentid"] != "")
            {
                studentId = int.Parse(Request.Form["studentid"]);

                try
                {
                    connection = new SqlConnection(WebConfigurationManager.ConnectionStrings["StudentConnectionString"].ConnectionString);
                    command = new SqlCommand("SELECT * FROM Student WHERE Id=@Id", connection);
                    command.Parameters.AddWithValue("@Id", studentId);

                    using (connection)
                    {
                        connection.Open();

                        reader = command.ExecuteReader();

                        if (reader.HasRows)
                        {
                            while (reader.Read())
                            {
                                Response.Write(reader["Name"] + "<br/>");
                                Response.Write((int)reader["Age"] + "<br/>");
                                Response.Write(reader["Course"] + "<br/>");
                            }
                        }
                        else
                        {
                            Response.Write("No matching row found");
                        }

                        connection.Close();
                    }
                }
                catch
                {
                    Response.Write("An error occurred");
                }
            }
            else
            {
                Response.Write("No ID provided for search");
            }
        }
    }
}

Polling for Data

We can also use AJAX to poll for data, using a simple JavaScript timer. Just create a JavaScript function e.g. Poll() that makes an AJAX request and starts the timer when AJAX responds with the data. Every time AJAX responds, the timer waits a set period of time before calling the Poll() function to make another AJAX request. To initiate this, you need to call Poll() when the page loads by using the <body> onload event. The result is a periodic read of new data from the server and update of the web page content.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title>Untitled Page</title>
    
    <!-- Include the XMLHTTP creation function -->
    <script src="Scripts/ajaxXMLHTTP.js" type="text/javascript"></script>

    <!-- Include the POST form functions -->
    <script src="Scripts/PostParams.js" type="text/javascript"></script>

    <script language="javascript" type="text/javascript">
         
    function Poll()
    {
	var XMLHttpRequestObject = CreateXMLHTTPReq();

	XMLHttpRequestObject.open("Get", "./GetUpdate.aspx", true); 
    	
	// The anonymous function
	XMLHttpRequestObject.onreadystatechange = function()
	{	
		if(XMLHttpRequestObject.readyState == 4
		&& XMLHttpRequestObject.status == BROWSER_STATUS_OK)
		{
		        var targetDiv;
		        targetDiv = document.getElementById("dynContent");

		        targetDiv.innerHTML = XMLHttpRequestObject.responseText;				    
		        // Set a timer for when we should
		        // check again (poll) for a message.
		        setTimeout(Poll, 20000);    20s wait
		}
	}
    	
	// Send the POST request, to request data be sent back
	XMLHttpRequestObject.send(null);	
    }

    </script>

</head>

<!-- Start polling for messages when the page loads -->
<body onload="Poll();">

<div id="popup" class="dynContent"></div>

</body>
</html>


Warning: You may find the Browser caches the page preventing any update.
For the .aspx page your reading set Request.Expires = -1



jQuery and AJAX

jQuery make many JavaScript operations fairly simple, and AJAX is now exception, it provides a number of functions we can use:

· load()  loads HTML into an element
· get() HTTP GET Request
· post() HTTP POST Request
· getJSON() load JSON
· getScript() load and execute JavaScript

Repeating the very first AJAX example which simply downloaded a text file, would be written in jQuery as follows:

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
    <script src="Scripts/jquery-1.4.1.js" type="text/javascript"></script>
    <script type="text/javascript">

        $(PageReady);

        function PageReady()
        {
            // May need to turn off browser page cache
            $.ajaxSetup({ cache: false });  

            // Ajax test button
            $("#ajaxTestButton").click(AjaxTestButtonClick);
        }

        function AjaxTestButtonClick(e)
        {
            // Using AJAX load HTML from server into
            // selected element.
            $("#loadText").load("sometext.txt");

            // Prevent default submit when button is clicked
	     // which is equivalent to returning false i.e.
	     // onclick=”return false;”
	     e.preventDefault();

            // I always return false as well to just
	     // as a precaution.
            return false;
        }

    </script>
</head>
<body>
    <form id="form1">

    <input id="ajaxTestButton" type="button" value="Ajax Load" />
    <div id="loadText">Load here...</div>

    </form>

</body>
</html>

Explicitly, what we are doing here is an AJAX Get operation to load the text into an HTML element.

XMLHttpRequestObject.open("GET", "sometext.txt", true);
 
var targetDiv = document.getElementById("dynContent");
	
targetDiv.innerHTML = XMLHttpRequestObject.responseText;

In jQuery the equivalent AJAX Get operation can be written like this:

$.get("sometext.txt", GotText, "html");    Get HTML content i.e. text

function GotText(textData)   Function called on receiving data
{
     $("#loadText").html(textData);    // Equivalent of innerHTML = textData
}

But this is quite common so jQuery provides a load() method, so this can be written even more simply as:

$("#loadText").load("sometext.txt");

jQuery and XML

Here’s an example for loading XML using the get() method:

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
    <script src="Scripts/jquery-1.4.1.js" type="text/javascript"></script>
    <script type="text/javascript">
            $(PageReady);

            function PageReady()
            {
                $.ajaxSetup({ cache: false });

                // Add event handler to button
                $("#loadbutton").click(AjaxLoadClick);
            }

            function AjaxLoadClick(e)
            {
                // Use Http GET Request and send no data.
                $.get("readXmlPage.aspx", AjaxPostSuccessful, "xml");

	         e.preventDefault();

                return false;
            }

            function AjaxPostSuccessful(xml)
            {
                // Find all the <option></option> tags
                $(xml).find('option').each(ReadOption);
            }

            function ReadOption()
            {
                var $option = $(this);

                // Add option tags to HTML <select> tag
                $("#colorlist").append('<option>' 
                                       + $option.text()    Read option text
                                       + '</option>');
            }
    </script>
</head>
<body>

<!-- Populate this list using XML and AJAX -->
<select id="colorlist">
</select>

<input id="loadbutton" type="button" value="Load List" />

</body>
</html>

Note the call:

$.get("readXmlPage.aspx", AjaxPostSuccessful, "xml");

The XML received looks like this:

<options>
     <option>red</option>
     <option>blue</option>
     <option>green</option>
</options>

The AjaxPostSuccessful() function is passed a JavaScript XML document object which contains the XML data and a number of methods for manipulating that data. In the above example, the AjaxPostSuccessful() function looks for any <option> tags in the XML and calls the function ReadOption() every time it finds one. In ReadOption() the $(this) contains the contents between these tags, and the .text() method just reads this content as text i.e. for the above XML it would be called three times and the text would be red, blue then green.

Note: You can change the contents should you need to like this:
$option.text(“different text”)

If the XML was a little more interesting, we might have had to read attribute values e.g.

<options>
     <option title=”First Colour”>red</option>
     <option title=”Second Colour”>blue</option>
     <option title=”Third Colour”>green</option>
</options>

To read each “title” attribute we would have used the attr() method like this:

var $title = $option.attr('title');

There may have been other tags in each XML option:

<options>
     <option>
          <brush>Solid</brush >
          <colour>Red</colour>
     </option>
     <option>
          <brush>Solid</brush >
          <colour >Green</colour>
     </option>
     <option>
          <brush>Solid</brush >
          <colour >Blue</colour>
     </option>
</options>

To read the inner tag contents is a repeat of the previous procedure:

var $brushType = $option.find('brush').text();
var $brushColour = $option.find('colour').text();

Here is the server side code:

using System.Text;                  // Encoding

namespace BasicAjaxCSharp
{
    public partial class readXmlPage : System.Web.UI.Page
    {
        protected void Page_Load(object sender, EventArgs e)
        {
            string[] options = new string[] { "red", "blue", "green" };

            Response.ContentType = "text/xml";
            Response.ContentEncoding = Encoding.UTF8;

            Response.Write("<?xml version=\"1.0\" encoding=\"utf-8\"?>");
            Response.Write("<options>");

            foreach (string theOption in options)
            {
                Response.Write("<option>");
                Response.Write(theOption);
                Response.Write("</option>");
            }

            Response.Write("</options>");
        }
    }
}

Reading a Database using jQuery

Say we want to read a list of students from a database when the user clicks a button:

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
    <script src="Scripts/jquery-1.4.1.js" type="text/javascript"></script>
    <script type="text/javascript">

        $(PageReady);

        function PageReady()
        {
            $.ajaxSetup({ cache: false });

            // Add event handlers to buttons
            $("#selectallbutton").click(AjaxLoadClick);
            $("#searchbutton").click(AjaxSearchClick);
        }

        function AjaxLoadClick(e)
        {
            // Use Http GET Request and send no data.
            $.get("SelectAll.aspx", AjaxSuccessful, "html");

	     e.preventDefault();

     return false;
        }

        function AjaxSearchClick(e)
        {
            // Name value pairs "x=a & y=b"
            var pairs = "studentid="+$("#studentidtextbox").val();  

            // Use Http POST Request to send data.
            $.post("PostRequest.aspx", pairs, AjaxSuccessful, "html");

	     e.preventDefault();

     return false;
        }
        
        function AjaxSuccessful(html)
        {
            $("#showlist").html(html);  // equivalent to innerHTML
        }
    </script>
</head>
<body>

<form>
<input id="selectallbutton" type="button" value="Load List" />
<br/><input id="studentidtextbox" type="text" value="Search ID here" />
<input id="searchbutton" type="button" value="Search" />
</form>

<div id="showlist">
</div>

</body>
</html>

To read the student list we will simply return it as pre-formatted HTML so we will simply dump into the <div> tag with the id “showlist”.

$.get("SelectAll.aspx", AjaxSuccessful, "html");

Note: I could have used $load() here, but I wanted to emphasis it’s a GET operation.

To send data, a HTML form post consists of a number of name value pairs concatenated using ampersands e.g. x=1 & y=5 & z=hello world.

The we use the $post() method to send it:

var pairs = "studentid="+$("#studentidtextbox").val();   e.g. studentid=10

$.post("PostRequest.aspx", pairs, AjaxSuccessful, "html");

Here’s the server side code:

using System.Data.SqlClient;
using System.Web.Configuration;

using System.Text;  // Encoding

namespace BasicAjaxCSharp
{
    public partial class SelectAll : System.Web.UI.Page
    {
        protected void Page_Load(object sender, EventArgs e)
        {
            SqlConnection connection;
            SqlCommand command;
            SqlDataReader reader;

            // Set the content type
            Response.ContentType = "text/plain";
            Response.ContentEncoding = Encoding.UTF8;

            try
            {
                connection = new SqlConnection(WebConfigurationManager.ConnectionStrings["StudentConnectionString"].ConnectionString);
                command = new SqlCommand("SELECT * FROM Student", connection);

                using(connection)
                {
                    connection.Open();

                    reader = command.ExecuteReader();

                    if(reader.HasRows)
                    {
                        while (reader.Read())
                        {
                            Response.Write(reader["Name"] + "<br/>");
                            Response.Write((int)reader["Age"] + "<br/>");
                            Response.Write(reader["Course"] + "<br/>");
                        }
                    }
                    else
                    {
                        Response.Write("No matching row found");
                    }

                    connection.Close();
                }
            }
            catch
            {
                Response.Write("An error occurred");
            }

        }
    }
}




Posting a Form in jQuery

If you want to use AJAX to post the data from a <form> we have to encode it, hence the PostParam.js file we had to create. jQuery provides a serialization() method for us, so this becomes very easy.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
    <script src="Scripts/jquery-1.4.1.js" type="text/javascript"></script>
    <script type="text/javascript">

        $(PageReady);

        function PageReady()
        {
            $.ajaxSetup({ cache: false });  

            // Add event handler for form submission
            $("#ajaxTestForm").submit(AjaxTestFormSubmit);
        }

        function AjaxTestFormSubmit(e)
        {
            // In this context, 'this' is the submitted form

            // Encode the form elements as a string for submission
            // Buttons are not included, only successful controls are included
            // and their "name" attributes must be set.
            //          
            var str = $(this).serialize();

            $.post("PostFormRead.aspx", str, AjaxPostSuccessful, "html");

	     e.preventDefault();

            return false;   // Don't submit form, we sent its values by Ajax
        }

        function AjaxPostSuccessful(html)
        {
            $("#status").html(html);
        } 
    </script>
</head>
<body>

    <form id="ajaxTestForm">
       <input id="studentname" name="studentname" type="text" />
       <br /><input id="studentage" name="studentage" type="text" />
       <br /><input id="studentcourse" name="studentcourse" type="text" />
       <br /><input type="submit" value="Submit Student" />
    </form>

    <span id="status">Waiting...</span>

</body>
</html>

Polling Example using jQuery

Here’s the polling example in jQuery:

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>

    <script src="Scripts/jquery-1.4.1.js" type="text/javascript"></script>
    <script type="text/javascript">

        // Before you can style a web page you have to wait until all the web tags
        // have been loaded. In JavaScript you would add a function to the
        // body page load event, in jQuery do it this way.
        $(PageReady);

        function PageReady()
        {
            $.ajaxSetup({ cache: false });

            // Start polling
            Poll();
        }

        function Poll()
        {
            var str;

            str = "recipientname=Mike";   Return Mikes messages

            $.post("CheckForMessages.aspx", str, AjaxPostSuccessful, "html");   
        }

        function AjaxPostSuccessful(html)
        {
                         READ MESSAGES AND DISPLAY THEM

            // Set a timer for when we should
            // check again (poll) for a message.
            setTimeout(Poll, 20000);
        } 
    </script>
</head>
<body>


</body>
</html>





Advanced(ish) jQuery AJAX

The above techniques are fine but unfortunately we sometimes need a little more flexibility in the way we use AJAX. jQuery provides a AJAX object to allow us to specify additional parameters:

$.ajax({
   cache:		false = requested pages should not cached by the browser.
   type: 		HTTP method type “GET”, “POST”, etc
   url: 		Webpage/service URL (for GET, includes name/value pairs)
   data: 		The data to be sent in page (POST or PUT only)
   contentType:	Type of the data, text/html,text/xml,application/json,etc
   dataType: 		Type of data expected back from server.
   success: 		Function called if request succeeds.
   error: 		Function called if request fails.
});

There are a number of additional options you can also specify. Here’s an example of how to use this:

$.ajax({
   cache: false,
   type: "GET",
   url: "somepage.aspx",
   data: '{}',    Pass an empty object (you do need this??)
   contentType: "text/html; charset=utf-8", 
   dataType: "html",
   success: AjaxReadMsgSuccessful,
   error: AjaxError
});

function AjaxReadMsgSuccessful(text, status, req)
{
   if (text!= null)
      $("#showlist").html(html);   Display the HTML data on the page
   else
      $("#showlist").html("Something went wrong"
                  + "<br/>status: " + status 
                  + "<br/>requestStatus: " + req.status);
}

function AjaxError(req, status, error)
{
   $("#showlist").html("Got error"
               + "<br/>status: " + status 
               + "<br/>requestStatus: " + req.status 
               + "<br/>requestRdyStatus: " + req.readyState 
               + "<br/>" + req.statusText);
}

Here’s another example, using JSON:

$.ajax({
   cache: false,
   type: "GET",
   url: "MessageService.svc/readmessage",
   data: '{}',    Pass an empty object (you do need this??)
   contentType: "application/json; charset=utf-8", 
   dataType: "json",
   success: AjaxReadMsgSuccessful,
   error: AjaxError
});

function AjaxReadMsgSuccessful(json, status, req)
{
   if (json != null)
      window.alert("Message :" + json.result);   Display the JSON data
   else
      window.alert("Json went missing\nstatus: " 
                  + status 
                  + "\nrequestStatus: " + req.status);
}

function AjaxError(req, status, error)
{
   window.alert("Got error\nstatus: " + status 
               + "\nrequestStatus: " + req.status 
               + "\nrequestRdyStatus: " + req.readyState + "\n" 
               + req.statusText);
}

Note: The MessageService.svc is a web service URL, you can use a standard web page but more realistically data would be retrieved from a service like this.

Using “GET” you may want to send some data, which of course goes into the URL. For example, to pass a keyword to perform a search for the results you want returned you might do something like this:

url: "MessageService.svc/readall?recipient="
     + $("#recipientTextBox").val(),   Recipients name entered into a textbox
     + "&keyword="  
     + $("#keywordTextBox").val(),     Keyword entered into a textbox

If “Bob” was the recipient and the keyword was “Boat” then the URL would look like this:

MessageService.svc/readall?recipient=Bob&keyword=Boat
 
Here’s an example of a POST where JSON data is sent to the server.

var name = $("#recipientTextBox").val();
var message = $("#msgTextBox").val();

$.ajax({
   cache: false,
   type: "POST",
   url: "MessageService.svc/postmessage",
   data: '{"sender":"Mike", ' 
         + '"recipient":"' + name + '", ' 
         + '"message":"' + message + '"}',
   contentType: "application/json; charset=utf-8   dataType: "json",
   success: AjaxSendMsgSuccessful,
   error: AjaxError
});

function AjaxSendMsgSuccessful(json, status, req)    Ignore json argument 
{                                                   
      window.alert("Sent the message\nstatus: " + status 
                  + "\nrequestStatus: " + req.status);
}

The JSON data we are sending looks something like this:

{“sender”:”Mike”, “recipient”:”Bob”, “message”:”Hello World”}

AjaxSendMsgSuccessful() doesn’t actually use the json argument it is passed, as this would contain any returned value from the method but in this case the services method returns void i.e. nothing. 

In the above example, you probably don’t need the success function but you would want to display an error if it fails. So we could drop it and just write:

$.ajax({
   cache: false,
   type: "POST",
   url: "MessageService.svc/postmessage",
   data: '{"sender":"Mike", ' 
         + '"recipient":"' + name + '", ' 
         + '"message":"' + message + '"}',
   contentType: "application/json; charset=utf-8   dataType: "json",
   error: AjaxError     Don’t need success, just detect any error
});
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