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 Usability of web applications has lagged behind that of 
desktop applications 

 Rich Internet Applications (RIAs)  
 Web applications that approximate the look, feel and usability of desktop applications 
 Two key attributes—performance and rich GUI 

 RIA performance 
 Comes from Ajax (Asynchronous JavaScript and XML), which uses client-side scripting 

to make web applications more responsive 

 Ajax applications separate client-side user interaction and 
server communication, and run them in parallel, making the 
delays of server-side processing more transparent to the user 

 “Raw” Ajax uses JavaScript to send asynchronous requests to 
the server, then updates the page using the DOM 

 When writing “raw” Ajax you need to deal directly with cross-
browser portability issues, making it impractical for 
developing large-scale applications 
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 Portability issues  
 Hidden by Ajax toolkits, such as jQuery,  ASP.NET Ajax and JSF’s Ajax 

capabilities, which provide powerful ready-to-use controls and functions 
that enrich web applications and simplify JavaScript coding by making it 
cross-browser compatible.  

 Achieve rich GUI in RIAs with  
 JavaScript toolkits, providing powerful ready-to-use controls and functions 

that enrich web applications. 

 Client-side of Ajax applications  
 Written in HTML5 and CSS3 

 Uses JavaScript to add functionality to the user interface  

 XML and JSON are used to structure the data passed between 
the server and the client 

 XMLHttpRequest  
 The Ajax component that manages interaction with the server  

 Commonly abbreviated as XHR.  

6 
©1992-2012 by Pearson Education, Inc. All 

Rights Reserved. 



 Traditional web applications 
 User fills in the form’s fields, then submits the form 
 Browser generates a request to the server, which receives the request and 

processes it 
 Server generates and sends a response containing the exact page that the 

browser will render 
 Browser loads the new page and temporarily makes the browser window 

blank 
 Client waits for the server to respond and reloads the entire page with the 

data from the response 

 While a synchronous request is being processed on 
the server, the user cannot interact with the client 
web browser 

 The synchronous model was originally designed for 
a web of hypertext documents 
 some people called it the “brochure web”  
 model yielded erratic application performance 
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 In an Ajax application, when the user interacts with 
a page 
 Client creates an XMLHttpRequest object to manage a request 
 XMLHttpRequest object sends the request to and awaits the response 

from the server 
 Requests are asynchronous, allowing the user to continue interacting with 

the application while the server processes the request concurrently 
 When the server responds, the XMLHttpRequest object that issued the 

request invokes a callback function, which typically uses partial page 
updates to display the returned data in the existing web page without 
reloading the entire page 

 Callback function updates only a designated part of 
the page 

 Partial page updates help make web applications 
more responsive, making them feel more like 
desktop applications 
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 Classic HTML registration form  
 Sends all of the data to be validated to the server when the user clicks the 

Register button 
 While the server is validating the data, the user cannot interact with the 

page 
 Server finds invalid data, generates a new page identifying the errors in 

the form and sends it back to the client—which renders the page in the 
browser 

 User fixes the errors and clicks the Register button again 
 Cycle repeats until no errors are found, then the data is stored on the 

server 
 Entire page reloads every time the user submits invalid data 

 Ajax-enabled forms are more interactive 
 Entries are validated individually, dynamically as the user enters data into 

the fields 
 If a problem is found, the server sends an error message that is 

asynchronously displayed to inform the user of the problem 
 Sending each entry asynchronously allows the user to address invalid 

entries quickly, rather than making edits and resubmitting the entire form 
repeatedly until all entries are valid 

 Asynchronous requests could also be used to fill some fields based on 
previous fields’ values (e.g., city based on zip code) 
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 The term Ajax was coined by Jesse James Garrett of Adaptive 
Path in February 2005, when he was presenting the previously 
unnamed technology to a client 

 Ajax technologies (HTML, JavaScript, CSS, dynamic HTML, the 
DOM and XML) had existed for many years prior to 2005 

 In 1998, Microsoft introduced the XMLHttpRequest object to 
create and manage asynchronous requests and responses 

 Popular applications like Flickr, Google’s Gmail and Google 
Maps use the XMLHttpRequest object to update pages 
dynamically 

 Ajax has enabled “webtop” applications to challenge the 
dominance of established desktop applications 

 This has become increasingly significant as more and more 
computing moves to “the cloud.”  
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 XMLHttpRequest object  
 Resides on the client 
 Is the layer between the client and the server that manages asynchronous requests in Ajax applications 
 Supported on most browsers, though they may implement it differently 

 To initiate an asynchronous request 
 Create an instance of the XMLHttpRequest object 
 Use its open method to set up the request, and its send method to initiate the 

request 

 When an Ajax application requests a file from a server, the 
browser typically caches that file 
 Subsequent requests for the same file can load it from the browser’s cache 
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 When the third argument to XMLHttpRequest method open is 
true, the request is asynchronous 
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 An exception is an indication of a problem that occurs during a program’s execution 

 Exception handling enables you to create applications that can resolve (or handle) 
exceptions—in some cases allowing a program to continue executing as if no problem 
had been encountered 

 try block  

 Encloses code that might cause an exception and code that should not execute if an 
exception occurs 

 Consists of the keyword try followed by a block of code enclosed in curly braces ({}) 

 When an exception occurs 

 try block terminates immediately  

 catch block catches (i.e., receives) and handles an exception 

 catch block  

 Begins with the keyword catch  

 Followed by an exception parameter in parentheses and a block of code enclosed in curly 
braces 

 Exception parameter’s name  
 Enables the catch block to interact with a caught exception object, which contains name 

and message properties 
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 A callback function is registered as the 
event handler for the XMLHttpRequest 
object’s readystatechange event 
 Whenever the request makes progress, the 
XMLHttpRequest calls the readystatechange event 
handler. 

 Progress is monitored by the readyState property, which 
has a value from 0 to 4 

 The value 0 indicates that the request is not initialized and 
the value 4 indicates that the request is complete. 
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 The following figures summarize some of the 
XMLHttpRequest object’s properties and methods, 
respectively.  

 The properties are crucial to interacting with asynchronous 
requests.  

 The methods initialize, configure and send asynchronous 
requests. 
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 When passing structured data between the server 
and the client, Ajax applications often use XML 
because it consumes little bandwidth and is easy to 
parse 

 XMLHttpRequest object responseXML property  
 contains the parsed XML returned by the server 

 DOM method createElement  
 Creates an HTML5 element of the specified type 

 DOM method appendChild  
 Inserts one HTML5 element into another 

 innerHTML property of a DOM element  
 Can be used to obtain or change the HTML5 that is displayed in a 

particular element 
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 JSON (JavaScript Object Notation) 
 Simple way to represent JavaScript objects as strings 

 A simpler alternative to XML for passing data between the client and 
the server 

 JSON object  
 Represented as a list of property names and values contained in curly 

braces 

 Array  
 Represented in JSON with square brackets containing a comma-

separated list of values 

 Each value in a JSON array can be a string, a number, a JSON 
representation of an object, true, false or null 

 JSON strings  
 Easier to create and parse than XML  
 Require fewer bytes 
 For these reasons, JSON is commonly used to communicate in client/server 

interaction 
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 The previous examples in this chapter requested 
data from files on the server.  

 The next example is an address-book application 
that communicates with a server-side web 
service.  

 The application uses server-side processing to 
give the page the functionality and usability of a 
desktop application.  

 We use JSON to encode server-side responses and 
to create objects on the fly. 

 Each time the user clicks a name, the address 
book uses Ajax functionality to load the person’s 
address from the server and expand the entry 
without reloading the page—and it does this in 
parallel with allowing the user to click other 
names.  
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 An ASP.NET REST web service created for this 
example does the server-side processing.  

 The web service contains a collection of methods, 
including getAllNames, that can be called from a 
web application. 
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 Each of our web service’s methods in this 
example returns a JSON representation of an 
object or array of objects.  

 For example, when the web application requests 
the list of names in the address book, the list is 
returned  as a JSON array. 

 Each object in  has the attributes first and 
last. 
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 To determine which address the user 
clicked, we introduce the this keyword. 

 In an event-handling function, this refers 
to the DOM object on which the event 
occurred.  

 Our function uses this to refer to the 
clicked entry.  

 The this keyword allows us to use one 
event handler to apply a change to one of 
many DOM elements, depending on which 
one received the event. 
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 To implement type-ahead 
 Can use an element’s keyup event handler to make 

asynchronous requests 
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 The addEntry div in the HTML5 document 
contains a set of entry fields, some of which have 
event handlers (registered in the JavaScript start 
function) that enable validation that occurs 
asynchronously as the user continues to interact 
with the page.  

 When a user enters a ZIP code, then moves the 
cursor to another field, the validateZip function 
is called.  
 calls an external web service to validate the ZIP code.  

 If it’s valid, that external web service returns the 
corresponding city and state.  
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