AJAX

Asynchronous JAvascript & XML (AJAX) is the technology that makes the "Web 2.0" work. We won't have the time to investigate the details – especially not in a C and Unix course - but we can take a brief look so you know what this is all about.
XML and the XMLHttpRequest Object
At the heart of most data-oriented Web 2.0 pages like Google Maps or Facebook lies the XMLHttpRequest object, which all modern browsers support in some form. It lets you load data in a web page (a) without reloading the page and (b) synchronously or asynchronously (in the background). It does have some limitations:
· IE 7 and above and Firefox 2 and above handle XMLHttpRequest similarly

· IE 5 and IE 6 handle XMLHttpRequest differently again
· Really old browsers do not handle XMLHttpRequest at all

· XMLHttpRequest can only load data from the same server it is coming from

· XMLHttpRequest cannot load data from a local disk at all

First, we need an XML data file to use. Create the following XML data file:

File addressdata.xml
<xml>

<addressbook>


<address>



<name>Bert Wachsmuth</name>



<email>wachsmut@shu.edu</email>


</address>


<address>



<name>Silke von der Emde</name>



<email>vonderemde@vassar.edu</email>


</address>

</addressbook>

</xml>

Next we create an HTML file to display this data. A simple version goes as follows:
· Load data via XMLHttpRequest object

· Extract all name tags 

· Extract all email tags

· Loop through the name/email tags and display everything appropriately

Here is the file. Note that it needs to be saved on the server, in the same directory as the XML data file. Also, make sure, for now, to use FireFox to display your HTML file.

File addresslist.html
<html>

<head>

<title>AddressBook</title>

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

function showData()

{

   var xml = new XMLHttpRequest();

   xml.open("GET", "addressdata.xml", false);

   xml.send("");

   var xmlDoc = xml.responseXML;

   var names = xmlDoc.getElementsByTagName("name");

   var mails = xmlDoc.getElementsByTagName("email");
   document.writeln("<ul>");

   for (var i = 0; i < names.length; i++)

   {

      var name = names[i].childNodes[0].nodeValue;

      var mail = mails[i].childNodes[0].nodeValue;

      document.writeln("<li>" + name + "(" + mail + ")</li>");

   }

   document.writeln("</ul>");

}

</script>

</head>

<body>

<h1>Address List</h1>

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

showData();

</script>

</body>

</html>
This will display all addresses as a list. If you edit the XML data file and reload the HTML document you will see your edits without having to modify the HTML code. 
But this approach will work only in FireFox and IE 7 to 9, as there are a few differences between web browsers in how an XMLHttpRequest is handled. With a little skill and research, though, you can create a cross-browser version of the above code. To simplify matters, we create an xmltools.js file, where we will put generally useful XML-handling code.

File xmltools.js

/*

 * XML Tools

 *

 * Provides functions to handle XML data files.

 *

 *   loadXMLDoc(name) - loads named XML data file synchronously

 *

 * Author:  Bert Wachsmuth

 * Version: April 2011
 */

/*

 * Returns XMLHttpRequest to named document if possible or null otherwise

 */ 

function loadXMLDoc(xmlname)

{


var xml = null;


if (window.XMLHttpRequest)

  
{

  

xml = new XMLHttpRequest();

  

xml.open("GET", xmlname, false);

  

xml.send("");

  

return xml.responseXML;

  
}


// IE 5 and IE 6


else if (ActiveXObject("Microsoft.XMLDOM"))


{



alert("IE 5 or 6");



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



xml.async=false;



xml.load(xmlname);



return xml;


}


else


{



return null;


}

}

With that function in place we would rewrite the script portion of our above addresslist.html as follows:

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

</script>

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

function showData()

{

   var xmlDoc = loadXMLDoc("addressdata.xml");

   var names = xmlDoc.getElementsByTagName("name");

   var mails = xmlDoc.getElementsByTagName("email");

   document.writeln("<ul>");

   for (var i = 0; i < names.length; i++)

   {

      var name = names[i ].childNodes[0].nodeValue;

      var mail = mails[i].childNodes[0].nodeValue;

      document.writeln("<li>" + name + "(" + mail + ")</li>");

   }

   document.writeln("</ul>");

}

</script>
In other words we load our library function from the external JavaScript file xmltools.js, then we use it to get a document that should work in almost all browsers.
But with a little effort we can do better. Below is an HTML document that displays our address data one record at a time and provides a search function. See if you can figure out how it works – note the following:

· What do the global variables names and email store

· What is the point of the variable recno
· When does loadData get called?

· When do nextRecord and prevRecord get called?

· Who calls showRecord and how come it does not always display the same record?

· Where is the data displayed and how?

· How does the search work 

· Is search case-sensitive as it is coded, i.e. would searching for “ber” find “Bert Wachsmuth”?

File addressbook.html
<!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 content="text/html; charset=utf-8" http-equiv="Content-Type" />

<title>Addressbok Data</title>

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

</script>

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

var names = null;

var emails = null;

var recno = 0;

var rectot = 0;

function loadData()

{


var xmlDoc = loadXMLDoc("addressdata.xml");


var rectotField = document.getElementById("rectot");


if (xmlDoc != null)


{



names = xmlDoc.getElementsByTagName("name");



emails = xmlDoc.getElementsByTagName("email");



rectot = names.length;



rectotField.innerHTML = rectot;



recno = -1;



nextRecord();


}


else


{



alert("Data not loaded, sorry.");


}

}

function showRecord()

{


var nameField = document.getElementById("name");


var emailField = document.getElementById("email");


var recnoField = document.getElementById("recno");


nameField.innerHTML = names[recno].childNodes[0].nodeValue;


emailField.innerHTML = emails[recno].childNodes[0].nodeValue;


recnoField.innerHTML = (recno + 1);

}

function nextRecord()

{


if (recno < rectot-1)


{



recno++;



showRecord();


}

}

function prevRecord()

{


if (recno > 0)


{



recno--;



showRecord();


}

}

function findRecord()

{


var currentrecno = recno;


var found = false;


var searchfor = prompt("Enter name to search for:", "");


if ((searchfor != null) && (searchfor != ""))


{



recno = 0;



while ((!found) && (recno < rectot))



{




var name = names[recno].childNodes[0].nodeValue;




if (name.toLowerCase().indexOf(searchfor.toLowerCase()) >= 0)




{





found = true;




}




else




{





recno++;




}



}



if (found)



{




showRecord();



}



else



{




recno = currentrecno;




alert("Nobody with that name found, sorry.");



}


}

}

</script>

</head>

<body onload="loadData()">

<h1>Address Book</h1>

<ul>

   <li>Name: <span id="name"></span></li>

   <li>Email: <span id="email"></span></li>

</ul>

<p><b>Record <span id="recno">0</span> out of <span id="rectot">0</span></b>

<form>

<input type="button" value="Next" onclick="nextRecord()" />

<input type="button" value="Previous" onclick="prevRecord()" />

<input type="button" value="Find" onclick="findRecord()" />

</form>

</body>

</html>
To experiment further we need access to more data in XML format. We could try, for example, to use weather info provided by Google via a URL similar to:
http://www.google.com/ig/api?weather=Frankfurt,Germany
Google makes this data available just fine, and it is in perfect XML format. However, we are unable to use it for our own JavaScript weather-forecast program – why?

Google’s Search API

But Google does provide data – even its flagship “search” data - we can use, because it provides suitable JavaScript functions as well so that the data and the script functions come from the same server. There are no security restrictions! For details, check:
http://code.google.com/apis/ajaxsearch/
or for even more information, check:
http://code.google.com/apis/ajax/
Here is a basic example: The "Hello, World" of Google AJAX Search API.  The following web page displays a collection of inline search results including Local, Web, Video, Blog, News, and Image Search results:
<html>

  <head>
    <title>Hello World - Google AJAX Search API Sample</title>

    <script src="http://www.google.com/jsapi"

        type="text/javascript">

    </script>

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

    google.load('search', '1');

    function loadSearch()
    {

      // Create a search control

      var searchControl = new google.search.SearchControl();

      // Add in a set of searchers

      searchControl.addSearcher(new google.search.WebSearch());

      searchControl.addSearcher(new google.search.VideoSearch());

      searchControl.addSearcher(new google.search.NewsSearch());

      searchControl.addSearcher(new google.search.ImageSearch());

      // tell the searcher to draw itself and tell it where to attach

      var location = document.getElementById("searchcontrol");

      searchControl.draw(location);

    }

    </script>

  </head>

  <body onload="loadSearch()">
    <div id="searchcontrol">Loading</div>

  </body>

</html>
To use the search API within your web site, you will need to include the URL for the Google AJAX APIs loader (http://www.google.com/jsapi). This library allows you to load various APIs via google.load('api', 'version').  Always be sure to include this library within a <script> tag before you attempt to use search control functionality.

Let’s add a location to the local searcher, and also create a search option to display the search results in tabbed form:
<script src="http://www.google.com/jsapi"

     type="text/javascript">

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

google.load('search', '1');

function loadSearch()

{

   // create a local searcher

   var localSearch = new google.search.LocalSearch();

   localSearch.setCenterPoint("South Orange, NJ");

   // Create a search control

   var searchControl = new google.search.SearchControl();

   // Add in a set of searchers

   searchControl.addSearcher(localSearch);

   searchControl.addSearcher(new google.search.WebSearch());

   searchControl.addSearcher(new google.search.VideoSearch());

   searchControl.addSearcher(new google.search.NewsSearch());

   searchControl.addSearcher(new google.search.ImageSearch());

   // create a drawOptions object to draw in tabbed mode

   var options = new google.search.DrawOptions();

   options.setDrawMode(google.search.SearchControl.DRAW_MODE_TABBED);

   // tell the searcher to draw itself and tell it where to attach

   var location = document.getElementById("searchcontrol");

   searchControl.draw(location, options);

}

</script>

Now add a search restricted to Seton Hall’s web site:

function loadSearch()

{

      // create a local searcher

var localSearch = new google.search.LocalSearch();

      localSearch.setCenterPoint("South Orange, NJ");

      var siteSearch = new google.search.WebSearch();

      siteSearch.setUserDefinedLabel("SHU");

      siteSearch.setUserDefinedClassSuffix("siteSearch");

      siteSearch.setSiteRestriction("www.shu.edu");

      // Create a search control

      var searchControl = new google.search.SearchControl();

      // Add in a set of searchers

      searchControl.addSearcher(localSearch);

      searchControl.addSearcher(siteSearch);

      searchControl.addSearcher(new google.search.WebSearch());

      searchControl.addSearcher(new google.search.VideoSearch());

      searchControl.addSearcher(new google.search.NewsSearch());

      searchControl.addSearcher(new google.search.ImageSearch());

      // create a drawOptions object to draw in tabbed mode

      var options = new google.search.DrawOptions();

      options.setDrawMode(google.search.SearchControl.DRAW_MODE_TABBED);

      // tell the searcher to draw itself and tell it where to attach

      var location = document.getElementById("searchcontrol");

      searchControl.draw(location, options);

}

This is all the AJAX examples we have time for. In particular, our code loads data synchronously (i.e. waits until the data is loaded), not asynchronously (loads data in the background). But in the interest of time I have to refer you to other web sites for more details. Some sites using the XMLHttpRequest object are:

· maps.google.com

· www.flickr.com
· www.facebook.com

For more info and examples, check:

· http://www.xul.fr/en-xml-ajax.html
· http://www.w3schools.com/ajax/default.asp
· http://www.ajaxdaddy.com/
