
UNIT – II 

2.1 Developing a Web Application 

 Desktop applications can be hosted on all the computers but not on the Internet. Web applications came 

into existence to overcome these shortcomings. A Web application refers to an application, which can be 

accessed through a Web browser, such as Internet Explorer or Mozilla Firefox.  

 Internet for business has gained immense popularity due to various features and benefits, such as the ease 

of making transactions from home or office.  

 These Web applications help the companies in reaching out to prospective clients and conducting 

businesses online. A very good example of such a scenario is an online shopping website, where you can 

perform transactions related to buying or selling a product. Another feature that makes Web applications 

more popular is the convenience of updating and maintaining the application on a single server. 

 The basic concepts required to create a Web application, such as specifying a location for a Web 

application, file types, Web pages, and the coding models used in ASP.NET 4.0.  

 You also get acquainted with the page directives, server controls, and provider model used to create a 

simple ASP.NET 4.0 application. In addition, you explore how to implement code sharing and simple and 

dynamic compilation of a Web application in ASP.NET  4.0 

2.2 Specifying a Location for a Web Application 

 A Web application is developed, it needs to be stored in a particular location in a network. After that, we 

can open the application from that location and work on it.  

 Visual Studio allows you to create a Web application with a virtual directory mapped to the Internet 

Information Services (US) server or a stand-alone application outside the boundaries of the 115 server.  

 Visual Studio 2010 allows you to store Web applications in the following three locations: 

 File System 

 Hyper Text Transfer Protocol (111TP) 

 File Transfer Protocol (FTP) 

2.2.1 File System 

 Visual Studio allows you to keep the files of a Web application or website in a folder in the local hard 

drive or shared location on the local area network. These website, known as File System websites, are 

not associated with any IIS application, unless you create an Internet Information Service (US) virtual 

directory.  

 



 You can run these websites by using the built-in Web server, which is executed at the runtime. The built-

in Web server allows you to run Web applications, even if the IIS server is not configured on your system.  

 You can also verify the existence of the built-in Web Server by selecting the New4Web Site option in 

the Visual Studio Integrated Development Environment (IDE). In Windows 7, the default location for 

your Web applications is C:/Users\Avantika\Documents\Visual Studio 2010\Projects, as shown in Figure 

2.1 

 However, you can also store web application at any other location.  

 

 

 

 

 

 

 

 

2.Note : You can change the default path of the web application according to the need of your project by 

clicking the browser button. The Choose Location dialog box appears, with the file system tab selected, as 

shown in figure 2.2 

 

 

 

 

 

 

 

 

 

 



2.2.2 HTTP 

 Visual Studio allows you to develop and store your Web application on the IIS server through the HTTP 

option. This option can also be used to develop and store your Web application on the following servers: 

 Local IIS Server 

 Remote IIS Server 

 

 

 

 

 

 

 

2.2.2.1 Local IIS Server 

 A local IIS website is an HS Web application. Visual Studio communicates with the website by using the 

HTTP protocol.  

 In the Choose Location dialog box, select the Local IIS option to store the website files on the local IIS 

server. When you select this option, the Local Web Servers option is displayed in the Choose Location 

dialog box.  

 When you select the Local IIS option, it shows a list of all the virtual application roots on your system, as 

displayed in Figure 2.3: 

 You can also create a new virtual directory for your Web applications. Let's perform the following steps 

to create a new virtual directory for your Web application: 

 

 

 

 

 

 

 

 

 



 

1. Select the Local I1S tab in the Choose Location dialog box (Figure 2A). 

2. Select the Default Web Site option in the Choose Location dialog box (Figure 2.4). 

When you select the Default Web Site option, two options are enabled: Create New Web Application 

and Create New Virtual Directory. These options are available at the top right-hand corner of the 

Choose Location dialog box. 

3. Click the Create New Virtual Directory button, as shown in Figure 2.4: 

The New Virtual Directory dialog box opens, as shown in figure 2.5 

4. Enter a name for the new virtual directory in the alias name text box (Figure 2.5) 

5. Enter a location, where you want to save the new virtual directory in the folder text box (Figure 2.5) 

6. Click the ok button as shown in figure 2.5 

 

 

 

 

 

 

 

 

The new virtual directory is added to the location provided by the choose location dialog box (Figure 2.6) 

7. Click the open button in the choose location dialog box, as shown in figure 2.6 

 

 

 

 

 

 

 



The new directory is selected in the new web site dialog box ( in the text beside the browse button), as 

shown in figure 2.7 

 

 

 

 

 

 

 

 

 

8. Click the OK button in the New Web Site dialog box to create a new Web application (Figure 2.7).When 

you invoke your Web application, the URL http : / /localhost / NewVirtualDirectory /Default.aspx appears 

which shows that the Web application is using the IIS server. 

 

2.2.2.2 Remote IIS Server 

 The Remote Site option stores files on a remote server that is accessible over a local network. A remote 

website is an HS Web application linked with a copy of the IIS server that is running on another computer.  

 Visual Studio uses the HTTP protocol to host the remote website on the remote IIS server (the server that 

is running on another computer). You can store Web applications on a remote server by performing the 

following steps: 

1. Select the Remote Site tab in the Choose Location dialog box (Figure 2.8). 

2. Enter the location of website in the Web site location text box (Figure 2.8). 

3. Click the open button, as shown in Figure 2.8 

 

 

 

 

 

 

 



The remote server location is added to the New Web Site dialog box (in the text besides the Browse button), 

as shown in figure 2.9. 

 

 

 

 

 

 

 

2.2.3 FTP 

 FTP enables you to not only store but also code your applications, which reside on a server. you must 

have the credentials to attach to the FTP server and permissions to read and write to the FTP location.  

 The FTP features, such as exchanging and manipulating files over any Transfer Control Protocol (TCP) 

based computer network, to work on different locations within the same server.  

 They provide information regarding server name, port to use, Directory, and other credentials, if required, 

to create your application on the remote server using FTP, as shown in Figure 2.10 

 

 

 

 

 

 

 

If you provide the correct information, visual studio accesses the remote server and create the appropriate 

files required for your application, as shown in Figure 2.11 



 

 

 

 

 

 

 

2.3 FILE TYPES IN ASP.NET 4.0 

 Web applications contain numerous file types, which is supported and managed by either the ASP.NET 

4.0 or the IIS server. Most of the ASP.NET 4.0 file types can be automatically generated using the Add 

New Item dialog box in Visual Studio 2010. 

 File types are mapped to Web applications using application mappings. For example, if you double-click 

a .txt file in windows Explorer, it opens a Notepad because in Windows .txt file types are mapped to the 

Notepad. exe file by default. In Web applications, file types are mapped to application extensions in the 

IIS server.  

Table 2.1 :File Types managed by ASP.NET 

File Type Location  Description  

.asax Application root Refers to the Global . asax file containing code that 

derives from the Http Application class. This file 

represents the Web application and contains 

optional methods that run at the start or end of the 

application. 

.ascx Application root or a 

subdirectory 

Refers to a Web user control file that defines a 

custom, reusable control. 

.ashx Application root or a 

subdirectory 

Refers to a generic handler file that contains code to 

implement the IHttpHandler interface. 

.asnx Application root or a 

subdirectory 

Refers to an XML Web services file containing 

classes and methods that are available to other Web 

applications through Simple Object Access 

Protocol (SOAP). 



.aspx Application root or a 

subdirectory 

Refers to an ASP.NET Web forms containing Web 

controls and presentation and business logic. 

.axd . Application root Refers to a handler file used to manage

  website administration requests, typically 

Trace . axd. 

.browser App_Browsers subdirectory Refers to a browser definition file used to identify 

the features of client browsers. 

.cd Application root or a 

subdirectory 

Refers to a class diagram file. 

.compile Bin subdirectory Refers to a precompiled stub file that points to an 

assembly representing a compiled website file. The 

executable file types ( .aspx , a s cx , . ma s t e r, 

theme files) are precompiled and put in the Bin 

subdirectory. 

.cs, .dal, .vb App_Code subdirectory, or in 

the case of a code-behind file 

for an ASP.NET page, in the 

same directory as the Web 

page 

Refers to a source-code file, which can be an HTTP 

Module, HTTP Handler, code-behind file for an 

ASP.NET page, or a stand-alone class. In other 

words, source code file contains application logic 

compiled at runtime. 

.csproi ,  

.ebproJ ,  

.ejuproi 

Visual Studio project 

directory 

Refers to a project file for a Visual Studio client-

application project. 

.disco, 

.vsdisco 

 App_WebReferences 

subdirectory 

Refers to an XML Web services discovery file, 

which is used to help In locating available Web 

services, 

.dsrigm, 

.dsprototype 

Application root or a 

subdirectory 

Refers to an XML Web services discovery file, 

which is used to help In locating available Web 

services, 

. dll Bin subdirectory Refers to an XML Web services discovery file, 

which is used to help In locating available Web 

services, 

. licx,.webinfo Application root or a 

subdirectory 

Refers to an XML Web services discovery file, 

which is used to help In locating available Web 

services, 



.master Application root or 

subdirectory 

Refers to an XML Web services discovery file, 

which is used to help In locating available Web 

services, 

.mdb, . ldb App_Data subdirectory Refers to an XML Web services discovery file, 

which is used to help In locating available Web 

services, 

.mdf App_Data subdirectory Refers to an SQL database file to use with SQL 

Server Express. 

. msgx, . svc Application root or a 

subdirectory 

Refers to an Indigo Messaging Framework (MFx) 

service file. The MFx service file helps in providing 

direct access to ports, messages, channels, and 

services 

. rem Application root or a  

subdirectory 

Refers to a handler file, which implements remoting 

in Web applications. 

. resources, 

.resx 

App_GlobalResources or 

App_LocalResources 

subdirectory 

Refers to a resource file containing resource strings 

that refer to images, localizable text, or other data. 

.sdm, 

.sdmDocument 

Application root or a 

subdirectory 

Refers to a system definition model file. 

.sitemap Application root  Refers to a site-map file containing the structure of 

the website. ASP.NET comes with a default site-

map provider that uses site-map files to easily 

display a navigational control in a Web page. 

. skin App_Themes subdirectory Refers to a skin file containing property settings to 

apply to Web controls for consistent formatting. 

. sln Visual Web Developer project 

directory 

Refers to a solution file for a Visual Web Developer 

project. 

.soap Application root or a 

subdirectory 

Refers to a SOAP extension file. 

.asa Application root Refers to a Global .asa file containing optional 

methods that run at the start or end of the ASP 

session or application lifetime 

.asp Application root or a 

subdirectory 

Refers to an ASP Web page containing the @ 

directives, such as @Page directive and script codes 



.cdx App__Data subdirectory Refers to a compound index file structure, in which 

one file structure is able to track all the tags in the 

file 

.cer Application root or a 

subdirectory  

Refers to a certificate file used to authenticate a 

website 

.idc Application root or a 

subdirectory 

Refers to a Internet Database Connector file 

mapped to httpodbc.dll 

.shtm, .shtml, 

.stm 

Application root or a 

subdirectory 

Refers to an HTML File Containing Server Side 

Directives, which is mapped to ssinc.dll 

 

2.4 EXPLORING ASP.NET 4.0 WEB PAGES 

 ASP.NET 4.0 Web pages are files with the .aspx extension and contain the code to implement a Web 

application. Web pages are stored on the IIS virtual directory.  

 When a client request is received by the 11S server, the requested page is searched for and information is 

sent back in a Response object to render the HTML markup on to the client browser. The rendered HTML 

markup defines everything about a Web page, including its content, layout, and appearance. 

 A Web application developed in any programming language is first compiled and then converted into its 

intermediate code. This code is also known as Microsoft Intermediate Language (MSIL). The process of 

first compiling and then converting the code into MSIL is applicable loran ASP.NET Web application  

 This ASP.NET intermediate code is platform-independent add obtained by compiling- the source code 

written in any .NET compatible language. Some of the .NET compatible languages for ASP.NET 

applications are Visual Basic (VEI), C#, and F#. 

 When the request for a Web page is received for the first time, its corresponding .aspx file is compiled to 

generate the class file. After that, the class file is used to process the request.  

 However, when a request for the same Web page is received subsequently, its class file is referenced 

directly to Process the request. This enhances the performance and reduces the response time of processing 

a request. 

 The code used to develop an ASP.NET Web page is similar to the code used in an HTML file. For instance, 

the code in Listing 2.1 shows a simple ASP,NET. Web page displaying a welcome page on the browser.  

 You need to first create an Application, WelcomePageVB for VB and WelcomePageCS for C# (also 

available on the CD-ROM). to display a welcome page on the browser.  

 Right-click the project name in the Solution Explorer and Select the Add New Item dialog box. In our 

case, the project name is WelcomePageCS, as shown in Figure 2.12: 



 

 

 

 

 

 

 

 

The Add New Item dialog box appears, as shown in Figure 2.13. 

1. Select Web Form from the middle pane, as shown in Figure 2.13. 

2. Enter a name for the Web form in the name text box, as shown in Figure 2.13. In this case, me are providing 

the default name Default aspx. 

3. Click the Add button, as shown in Figure 2.13: 

 

 

 

 

 

 

 

 

 This adds the Default.aspx file to your Welcome Page CS application. 

 

 

 

 

 



 After creating the applications, add the code in Listing 2.1 to the Default.aspx page: Listing 2.1: Showing 

the Code for the Default.aspx Page 

In VB 

<%@ Page Lariguage="ve" AutoEventWireup="false" CodeFile="Default.aspx.vb" 

Inherits= _Default" %> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"  

"http://www.w3.org/TR/xhtmll/DTD/xhtmll-transitional.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtml"› 

<head runat="server"> 

<title></title> 

</head> <body> 

<form id="forml" runat="server"> 

<div> 

<hl> welcome to the world of ASP.NET 4.0</h1> 

</div> 

</form> 

</body>  

</html> 

In C# 

<%@ Page Language="0" AutoEventWireup="true" CodeFile="Default.aspx.cs" Inherits="LDefault" 

%> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"  

"http://www.w3.org/TR/xhtmll/DTD/xhtmll-transitional.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtmr> 

<head runat="server"> 

<title></title> 

</head> <body> 

<form id="forml" runat="server"> 

<div> 

<hl> welcome to the world of ASP.NET 4.0</h1). 

</div> 

</form> 

</body>  

</html> 

 



 In Listing 2.1, you can see that the first line of the ASP.NET page is enclosed between the <%_an d %> 

tags. These blocks, also known as code render blocks, contain information about the code such as the 

language used in J developing Web applications. 

 Now, let's execute the application by pressing the F5 key. It simply displays a message, Welcome to the 

World of ASP.NET 4.0 on the browser, as shown in Figure 2.14: 

 

 

 

 

 

 

 

2.4.1 Code Render Blocks 

 Code render blocks define the inline code or inline expressions that are executed when a Web page is 

rendered. This inline code is then executed by the server and the output is displayed on the client browser 

that is requested for the page.  

 The code render blocks are capable of displaying information on the client browser without calling the 

Write method. The code render blocks are represented on a page by the <% and %> symbols. The code 

present inside these symbols is executed in the top-down manner.  

 This application uses a code render block to implement a loop used for changing the text size. This code 

can be found as Code Render Block VB for VB and Code Render Block CS for C# On CD-ROM. You 

can find the code for the Default.aspx page for code render blocks in Listing 2.2: 

Listing 2.2 Showing the Code for the Default.aspx Page 

In VB 

<% Page Language="vb" AutoEventWireup="false" CodeFile="Default.aspx.vb" Inherits=”_Default" %> 

<IDOCTYPE html PUBLIC "-//w3C//DTD XNTNI 1.0 Transitional/EN"  

"http://www.w3.org/TR/xhtml1/DTD/xhtmll-transitional.dtd'> 

<html xmlns=http://www.w3.org/1999/xhtml> 

<head runat="server"> <title></title> </head> 

<body> 

<form id="forml" runat="server”> 

http://www.w3.org/1999/xhtml


<div> 

<% Dim I As int64 

For I = 0 To 6 Step 1%> 

<font size=" <%=I%>" > welcome to ASP.NET 4.0 </font> <br> 

<% Next %> 

</div> 

</form> 

</body>  

</html> 

In C# 

<%@ Page Language="C#" AutoEventWireupl="true" CodeFile="Default.aspx.cs" Inheritsel=”_Default" 

<!DOCTYPE html PUBLIC "-//W3C//DTD XIITML 1.0 Transitional//EN"  

"http://www.w3.org/Tit/xhtmll/DTD/xhtmll-transitional.dtd "> 

<html xmlns="http://www.w3.org/1999/xhtmr> <head runat="server"› 

<title></title> 

</head> 

<body> 

<form id="forml" runat="server”> 

<div> 

<% for (int i=0; i <= 6; i++) 

{ %> 

<div></div> 

<font sjze "<%=i%>">welcome to ASP.NET 4.0</font> 

</div></form> </body> </html> 

 

Now, let’s execute the application by pressing the F5 Key. The output is as shown in Figure 2.15 

 

 

 

 

 

 



2.5 ASP.NET 4.0 CODING MODELS 

 A Web form consists of controls, such as Label, Button, Hyperlinks, and business logic. You can use 

ASP.NET coding techniques to manage these controls and business logic. ASP.NET 4.0 coding 

techniques ref, to the methodologies used for writing code in a Web application.  

 ASP.NET 4.0 provides two types of coding techniques, Single-File page model and Code-Behind page 

model. In the single-file coding approach, developers write code directly in the .aspx page of the 

application.  

 A major drawback of the single-file code model is that writing code in a single file results in difficult-to-

read Web pages that .mix presentation (HTML) with functionality (code). This drawback is specifically 

evident while developing-complex applications.  

 To deal with the drawback of the single-file page model, ASP.NET has introduced-the code-behind page 

model, In this model, you need to maintain separate code files for each Web page. One file stores the 

code to implement the functionality of a Web page written in some programming languages, such as VB 

and C#; and the other Ede stores the HTML markup of the Web application. 

2.5.1 Single-File Page Model 

 In the single-file-page model, the functionality of a Web application and the HTML markup are 

implemented in the same file. The programming code is in a script block that contains the attribute run 

at=”server” to mark it as code that ASP.NET should execute.  

 The single-file page model through an application named as Single File model Example VB in VB and 

Single File Model Example CS in C# (can be found on the CD-ROM as well). You can find the code for 

the Default .aspx page for the single-file page model in Listing 2.3: 

Listing 2.3: Showing the Code for the Default.aspx Page 

In VB 

<body> 

<form id="forml" runat=”server"> <div> 

<asp:Label ID="Label1" 

runat="server"></asp:Label> <asp:Button ID="Button1" 

runat="server" OnClick="Buttonl_click" Text="click me> </asp:Button> 

</div> 

</form> 

</body>  

</html> 

 



In C# 

<%@ Page Language="C#”  AutoEventwireup="true" CodeFile="Default.aspx.cs" Inherits=”_Default" %> 

<!DOCTYPE html PUBLIC "_//W3C // DTD XHTML 1.0 Transitional//EN” 

http://wwd.w3.org/TR/xhtmll/DTD/xhtmll-transitional.dtd>  <script runat="server"). 

void Buttonl_Click(Object sender, EventArgs e) 

{  

Labell.Text = "Clicked at " + Daterime.Now.Tostring(); 

} 

</script> 

<html xmlns=http://wwa.w3.org/1999/xhtml> <head runat="server"> 

<title>Single File Page model</title> </head> 

<body> 

<form id="forml" runata"server> <div> 

<asp:Label id="Labell" 

runat="server"></asp:Label> 

<asp:Button ida"Buttonl" runat="server" onclick="Buttonl_Cl ck" Text="click wel"> </asp:Button> 

div > 

</form ></body> </html> 

 

 In Listing 2.3, we have placed the button's click-event code inside the <script> tag at the beginning. It 

should be kept in mind that the runat="server” attribute is mandatory within the <script> tags, because it 

will post the page to the Web server. Now, let's execute the application by pressing the F5 key. The output 

of the application is shown in Figure 2.16:  

 

 

 

 

 

 

 

Now, click the click Me! Button (Figure 2.16). the result of the click event is shown in figure 2.17 

 

http://wwd.w3.org/TR/xhtmll/DTD/xhtmll-transitional.dtd
http://wwa.w3.org/1999/xhtml


2.5.2 Code-Behind Page Model 

 In the code-behind page model, there are two separate files, Default .aspx and either Default .aspx.cs (for 

C# application) or Default .aspx. vb (for VB application).  

 The Default .aspx file is used for ASP.NET presentation tag and the Default .aspx.cs or Default .aspx .vb 

file is used as the programming logic to implement the functionality of a Web application.  

 These two files are then linked together to run the Web application. Al the different versions of ASP.NET 

support this model, by default. 

 The code-baind file uses the partial class rather than the main class and it does not inherit the .aspx file, 

whereas both the files are combined together during compilation to implement the complete application. 

Listing it Showing the Code for the Default. aspx Page 

In VB 

<%@ Page Lanpuage="VB” AutoEventmireup="false" codeFile="Default.aspx.vb" Inherits= _Default" X> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"  

"http://www.w3. org/TB/xhtml 1/0TD/xhtml 1-transi ti onal . dtd"› 

drub xmlns="http://www.w3.org/1999/xhtml"› dread runatCserver"› 

<title>Code Behind Page Model</title> </head> 

tdy> 

<form id="form1" runat="server"> 

<div> 

<asp:Label id="Label1" 

runat="server" ></asp:Label> 

<asp:Button id="Buttonl" runat="server" 

Text="Click Me!" > </asp:Button> 

</div> 

</form> </body> 

</html> 

In C# 

<%@ Page Language="C#" AutoEventWireup="true" CodeFilew"Default.aspx.cs" Inherits= _Default" %> 

<!DOCTYPE html PUBLIC " -//w3C//DTD XHTML 1.0 Transitional//EN"  

"http://www.w3.org/TR <htmll/DTD/xhtm11-transitional.dtd ">  

<html xmlns="http://www.w3.org/1999/xhtmr> 

<head runat="server"> 

<title>Code Behind Page Model</title> 

</head> 



<body> 

<form id="forml" runat="server"> 

<div> 

<asp:Label id="Labell" 

runat="server" ></asp:Label> 

<asp:Button id="Buttonl" 

runat="server" 

onclick="Buttonl_Click" Text="Click Me!" > 

</asp:Button>   

</div> 

</form> </body>: 

</html> 

 

Now, add the code in the code-behind file of the Default .aspx page for the code-behind page model, a: 

shown in Listing 2.5: Listing 2.5: Showing the code for the Code-Behind File of the Default .aspx 

 

In VB 

Partial class _Default 

Inherits system.web.uI.Page 

Protected Sub Button1_Click(Byval sender As object, ByVal e As System.EventArgs)  

Handles Buttonl.click 

Labell.Text = "Clicked at " & DateTime.mow.Tostring() 

End sub  

End Class 

 

In C# 

using system; 

using System. Collection.Generic 

using System.Linq; 

using System.web; 

using System.Web.UI; 

using System.Web .UI.webcontrols; 

public partial class _Default : system.web.UI.page 

{ 

protected void Buttonl_click(object sender, EventArgs e) 



{  Labell.Text = "clicked at " + DateTime.Now.ToString(); 

} 

} 

The output of this listing is the same as shown Figure 2.16 and Figurer 2.17 

 

2.6 APPLICATION STRUCTURE AND STATE  

 The structure of a Web application includes application domain, application lifetime, and application 

directory structure. Apart from them, a Web application.  

 The Global .asax file which file bindles the events or methods that are raised when the application is 

executed. Therefore, the structure of an ASP.NET Web application comprises files, pages, handlers, and 

executable code, which are invoked from the virtual directories of a Web server. 

 The state of a Web application refers to the status of a Web application at any instant of lime. Preserving 

application state ensures that the changes made by a user such as the products Selected and saved in the 

shopping cart in a case of any online shopping Website) persist whenever a page is reloaded. States are 

further categorized into several types, such as application state, session state, and view slate, depending 

on the nature of information they preserve. 

 We also get to know about the Global .asax file, which is used to implement applications and session-

level events. In addition, we learn how to add objects to the Global  .asax file.  

 HTTP Handlers that are used to handle user requests for Web application resources, and post backs, which 

are used for sending data back to the server for processing. 

2.6.1 Structure of an Application 

 The structure of an ASP.NET Web application includes the concepts of application domain, application 

lifetime, and application directory structure. Application domain is a virtual boundary inside which an 

application runs, while application lifetime is the span of time for which an application domain exists. 

 Application directory structure on the other hand, specifies the directory structure that organizes the 

various entities associated with an application, such as references, resources, and code file, in separate 

directories.  

2.6.2 The Application Domain  

 A Web application created in ASP.NET on a Web server such as the Internet Information Services (IIS) 

and Windows Activation Services (WAS). The client browser sends a request for the web application to 

the Web Server, which further passes the request to the Asp.Net worker process.  

 The worker process then separates the code execution into different application domains with the Web 

services and web pages hosted on the same virtual directory.   

 These Web services and Web pages execute in the same application domain, whereas, the Web services 

and Web pages hosted on different virtual directories, executes in different application domains.  



 An application domain is implemented by Common Language Runtime (CLR), and the prime objective 

of the application domain is to prevent concurrently running applications from entering into each other's 

domain  

 Therefore, application domains provide an isolation boundary for applications, which is-required to 

ensure that the code running in one application does not affect any other or unrelated applications. 

 Directory with all its subdirectories is created in the IIS c ole. Some of the primary application entities 

that are 

Stored in the virtual directory are: 

 Web pages - Files that are used as We Form pages in the Microsoft .NET environment. The extension of  

these files is .aspx.  

 Web services - Files that enable you to share information with applications on other computers and 

platforms using XML Web services. These files have the .asmx extension. 

 Code-behind files -Source code files that contain code for an ASP.NET page in a separate class file. 

The source code files have the .cs extension if the files are coded in C#. and .vb extension if the files 

are coded in VB. 

 Configuration files - Configuration files, such as web.config which stores the configuration settings 

of a Web application and machine.config which stores the configuration settings of the machine on 

which the Web application is running, 

 Global.asax files - Files that contain event handlers to respond to even, such as starting of an 

ASP.NET Web application for the first time. 

 In addition, there are other resources in the virtual directory, such as images and XML files. The virtual 

directory encapsulates all these resources of an ASP.NET Web application and forms an application 

domain whenever the Application is called for the first time. 

2.6.3 The Application Lifetime  

 Application lifetime refers to the time span for which supplication domain persists. Now, this does not 

mean that application lifetime is equivalent to the time span for which an application runs.  

 An application domain can shut-down several circumstances, including specific error conditions, 

configuration changes, or Web server.  

 Therefore, an application's runtime might encounter repeated restarting of the application domain. The 

application domain might require a restart under the following circumstances: 

 Excess requests in the queue 

 Excess memory usage by an application 

 Lengthy lifetime of the application 

 Modifications in the web.config file 

 Replacement of existing Dynamic Link Libraries (.d11 files) or Web files 



 

2.6.4 The Application Directory Structure 

 An efficiently designed directory structure plays a key role in Web.application.development. It segregates 

all the code and resources used by an application among different directories, thereby enhancing the 

productivity of  developers.  

 Suppose you are developing  a Web application, the code for which has been divided under different 

modules, with each module handled by different team members. In such a scenario, it will be easier for 

you to just pia the code, developed by your team Members, in different directories and run the application.  

 In this way, the debugging process can also be performed in a more structured manner"' Another advantage 

of using a directory structure is that it enhances the reusability of an application. It becomes easy for you 

to upgrade the application in the long run because of its structured code files and application resources.  

 In the 1.x version of ASP.NET and earlier, there was only one default directory and bin for an application 

and you had to create your own custom directories, if any. However in ASE.NET 4.0, there is support for 

a default directory structure, which provides several built-in directories for Web applications. These 

directories are as follows:  

 Bin - Contains compiled .NEL assemblies, containing precompiled Web pages and Web service 

classes. You can directly use these assemblies in your application, thereby reducing the amount of 

code that needs to be written for an ASP.NET Web application.  

 App_Code - Contains source code files, compiled dynamically, to be used in the ASP.NET Web 

application.  

 App_GlobalResources - Contains the resources that can be used in all Web pages as well as the 

controls of the ASP.NET Web application. 

 App_LocalResources - Contains the resources that are accessible only to a specific Web page of 

the  ASP.NET Web application.  

 App_WebReferences - Contains the references to the Web services used by the ASP.NET Web 

application. 

 App_Data - Contains the database and XML files of the ASP.NET Web application.. 

 App_Browsers - Contains browser definition files that identify browsers for different ASP.NET 

Web applications. 

 App_Themes - Contains the themes used by the ASP.NET Web application. The themes _can be 

applied to a control or a Web page, or to the entire ASP.NET Web application. 

 

 

 

 



2.7 THE GLOBAL.ASAX APPLICATION FILE 

 The Global .asax file resides in the root directory of an ASP.NET Web application and is also called the 

ASP.NET application file. This file contains the code that is executed when certain events, such as start 

of an application or error in an application, are raised by an ASP.NET Web application.  

 Events and states, such as session state and application states which are specified in the Global . asax file, 

are applied to all the resources of the Web application. For example, if an application state variable is 

defined in the Global .asax file, then all the .aspx files within the root directory can access the variable. 

 The code in the Global. asax file is written in the same way as in Web forms; the only difference is that 

the code written in the Global .asax.file does not contain HTML or ASP.NEF tags. Instead, the code-in 

this file contains methods with predefined names. 

 The Global . asax file added to the ASP.NET Web application contains empty event handlers for the 

commonly used application events, such as the start and end of an application.  

 The code for the event handle is inserted in the appropriate method of the Global . asax file. The name of 

the method for which an event handler is created should be similar to the name of the event occurring in 

the Web application.  

 For example, the application_OnStart () method is called when the Application_OnStart event occurs in 

the ASP.NET Web application. 

 The various methods corresponding to the events that occur in the Global. asax file are invoked in the 

following order when an ASP.NET Web application starts: 

 BeginRequest() - Invoked when a request for the Web application is received. 

 AudienticateRequest() - Invoked just before the authentication of user credentials is performed. You 

can use this method to specify your own authentication logic before the authentication process 

begins. 

 AuthorizeRequest() - Invoked when the current  user’s credentials are successfully validated, You 

can use this method to assign special permissions to the user. 

 ResolveRequestCache() - Invoked when the ASP.NEF Page Framework completes the execution of 

authorization request. This method is mainly used to handle the output caching of the application-

hat renders the cached HTML without executing the code again. 

 AcquireRequestState() - Invoked just before the session information is retrieved for the-current 

client request. 

 PreRequestHandlerExecute() - Invoked before the ASP.NET page framework begins to run the 

HTTP Handler to handle a request. 

 PostRequestHandlerExecutelp() - Invoked after the HTTP Handler has finished executing the 

request. 



 ReleaseRequestState() - Invoked just before the session information is serialized from the Session 

collection for the next request. 

 UpdateRequestCache() - Invoked just before the information for handling the request is added to the 

output cache of the Web page. 

 EndRequest() - Invoked at the end of the request. The methods corresponding to the events that are 

not invoked with each user request are: 

 Application_Start() -  Invoked when an ASP.NET Web application starts and an application domain 

is created. An ASP.NET Web application starts when any resource in the application is requested. 

 Session_Start() - Invoked when a session is started. A new session starts each time a new user 

requests a page. 

 Application_Error() - Invoked when an error occurs. You can use this method to handle errors on 

the ASP.NET Web application instead of using the web.config.file. 

 Session_End() -  Invoked when a user's session expires. 

 Application_End() - invoked when an application ends or terminates. The application terminates 

when there are no more active sessions. 

 Application_Disposed() - Invoked when an application is destroyed. 

 The Global .asax file is also used to declare the data that is available across different browser sessions. 

This process is known as application state and session state management. 

 There are some similarities between an ASP.NET Web page and the Global .asax file. Similar to an 

ASP.NET page, the Global .asax file is compiled when a requeit for ariy resource in an ASP.NET Web 

application is made for the first time.  

 Another similarity is that when changes are made to the Global .asax file, ASP.NET Framework detects 

the changes and recompiles the file. New requests are then directed to the recompiled Global .asax file. 

2.7.1  Using States 

 State is quite an innovative concept in Web development because it eliminates the drawback of losing 

state data due to reloading of a Web page. By using states in a Web application, you can preserve the state 

of the application either at the server or client end.  

 The state of a Web application helps you to store the runtime changes that have been made to the Web 

application. For example, as already described earlier, a change in the data source of the Web application 

might be initiated by a user when he/she selects and saves some products in the shopping cart.  

 If you are not using states, these changes are discarded and are not saved. You may think that the whole 

concept of storing states is optional. However, under certain circumstances, using states with applications 

is imperative.  



 For example, it is necessary to store states for Web applications, such as an e-commerce shopping site or 

an Intranet site of a company, to keep track of the requests of the users for the items they have selected on 

the shopping site or the days requested for vacation on the Intranet site. 

There are various methods for storing state information. These include the following: 

 Hidden fields—Refers to the control that is not visible when a Web application is viewed in the 

browser. The content of the control is sent in the FITTF' Form collection control along with the 

values of other controls to the server on page reloads. This control acts as a storage area for any 

page-specific storing information. 

 Cookies—Refers to the text files that store data, such as user ID and preferences at the client end. 

When a browser requests a Web page again, the cookie is sent along with the request. The Web 

server then retrieves the information from the cookie. 

 Query strings—Refers to the information strings added at the end of a URL to maintain the state of 

a Web application. However, using query strings is not secure because their values are exposed to 

the Internet through the URL. 

In all these methods, state information is stored at the client end. However, the state of an ASP.NET Web 

application can also be on a Web server. The following are some of the methods used to save state 

information on the Web server: 

 Application state—Stores application data not frequently modified by users. An object of the 

HttpApplicationState class is used to store the state of an ASP.NET Web application. 

 Session state—Stores information specific to a user session. User session refers to the duration for 

which,, user uses a website. An object of the HttpSessionState class is used to store the session state 

for each ASP.NET Web application that is executed. 

 Profile properties—Stores a user specific data in a persistent form. 

Now, let's discuss the various state types: application state, session state, and view state. 

 

2.7.1.1 Application State 

 Application state is used to store data corresponding to all the variables of an ASP.NET Web. application. 

The data in application state is stored once and read several times. —Application _stare— uses the 

HttpApplicationState class to store and share the data throughourth—e—application.  

 You can access the information stored in an application state by using the EttpApplicatibh class property. 

Data stored in application state is accessible to all the pages of the application and is the same for all the 

users accessing the application.  

 The Http ApplicationState class provides a lock method, which you can use to ensure that only one user 

is able to access and modify the data of an application at any instant of time. 

 



2.7.1.2 Session State 

 Each client accessing a Web application maintains a distinct session with the Web server, and there is also 

specific information associated with each of these sessions. Session state is defined in the <sessionState> 

element of the web. Config.file.  

 It also stores the data specific to a user session in session variables. Different session variables are created 

for each user session. In addition session variables can be accessed from any page of the application.  

 When a user accesses a page, a session ID for the user is created. The session transferred between the 

server and the client over the HTTP protocol using cookies. 

 

2.7.1.3 View State 

 View state stores page-specifics information, when a page is posted back to the server. When a page is 

processed, the current state of the page_ard its controls is hashed (transforming a sequence of characters 

into a fixed-length value) into a string and saved as a hidden field on the page. Such a state of the page is 

called view state. 

 The ViewState property is used to save the view state of each control used in a page. If the ViewState 

property is not used, then the values written in the controls are not retained when the page is reloaded. 

 The hidden field of a view state is placed at the top of each page. The source code to maintain a ViewState 

contains an input tag with three attributes: type, name, and value. The value of the type attribute is set to 

hidden. The name attribute contains the name of the controls for which the ViewState property is used, 

and the value attribute specifies a string value, which is not in readable format.  

 The string value is a combination of control values that are used in a Web page. When the Web page is 

reloaded, the server reads the values in the value attribute and restores them when the page is sent back to 

the client. 

 View state is maintained in a Web page by default. You can include the following directive at the top of 

the Web page to disable its view state: 

<%@ Page Enableviewstate = "false"%> 

To disable the view state of a Web control, add the following attribute to the control: 

Page.EnableViewState ="false" 

Next, we discuss the concept of HTTP Handlers in Web applications. 

 

2.7.2 HTTP Handlers 

 HTTP Handlers, as the name suggests, handle user requests for Web application resources. They are the 

backbone of the request-response model of Web applications. For each user request type, there is a specific 

event handler to handle the request and send back the corresponding response object. 



 Each user request to the NS Web server flows through the HTTP pipeline, which refers to a series of 

components (HTTP Modules and HTTP Handlers) to process the request. HTTP Modules act as filters to 

process the request as it passes through the HTTP pipeline.  

 The request, after passing through the HTTP Modules, is assigned to an HTTP Handler that determines 

the response of the server to the user request. The response then passes through the HTTP Modules once 

again and sends back to the user. 

 You can define HTTP Handlers in the <httpHandlers> element of a configuration file. The <add> element 

tag a is used to add new handlers and the <remove> elements tag is used to remove existing handlers. To 

create an HTTP Handler, you need to define a class that implements an IHttpHandler interface. The 

method of the IHttpHandler interface is:  

 ProcessRequest () —Invoked when a user request is received. It processes the request using the 

HttpContext object, which is passed as a parameter.  

The property of the IHttpHandler interface is: 

 IsReusable —determines whether the HTTP Handler object, accessed using the ProcessRequest() 

method, can be reused. The HTTP Handler object can only be reused if the IsReusable() method 

returns a true value. The object is discarded when the HTTP Handler object returns a false value. 

 

After understanding the concept of HTTP Handlers, we now move on to know postback. 

 

Postback and Cross-Page Posting 

 Postback is the process of sending the data back to the server for processing. This is done to authenticate 

the login and password of a client or other such tasks that a client cannot perform on its own.  

 ASP.NET provides a rich framework for handling postbacks from ASP.NET Web pages. Postback 

includes cross-page posting, which is the name given to the process of receiving the response of a request 

by the server on another page. Now, let's look into the concept of cross-page posting in detail. 

 

Using The Global.Asax File 

 The Global .asax file is created either in Notepad or as a compiled class, which is deployed as an 

assembly in d the ASP.NET Web application. Now, let's learn to use the Global .asax file.  

 For this, we have created an application, Global, in Visual Studio 2010 (available on the CD-ROM as 

GlobalVB in VB and GlobalCS in C#), which uses the Global .asax file to display the date and time. 

 

 

 

 



1. Right-click the project name in Solution Explorer and select Add New Item option from the 

context menu. 

2. The Add New Item dialog box appears. 

3. Select Web Form from the middle pane. 

4. Enter a name, which in this case is Default.aspx, for the Web form in the Name text box. 

5. Click the Add button. 

6. This adds the Default .aspx file to your application. 

After creating the application and adding a Web form, you need to add a Global .asax file to an 

application. 

For this, perform the following steps: 

1. Right-click the name of the website in the Solution Explorer 

2. Select the Add New Item option from the context menu to open the Add New Item dialog box 

3. Select the Global Application Class icon and click the Add button 

 

Listing 3.1 shows the code of the Global .asax file: 

 

Listing 3.1: Showing the Code for the Global .asax File 

In VB 

<%@ Application Language="VB" %> <script runat="server"> 

Sub Application_OnEndRequest(syval sender As Object, Byval e As EventArgs) 

Response.write("This page was executed on:" & oateTime.Now.ToString) End Sub 

Sub Application_Start(ByVal sender As object, Byval e As EventArgs) ' Code that runs on application 

startup 

End Sub 

Sub Application_End(Byval sender AS object, Byval e As EventArgs) ' Code that runs on application 

shutdown 

End Sub 

sub Application_Error(Byval sender As Object, Byval e As EventArgs) ' Code that runs when an 

unhandled error occurs 

End Sub 

Sub Session_Start(Byval sender As object, ByVal e As EventArgs) ' Code that runs when a new session 

is started 



End sub 

Sub Session_End(ByVal sender As Object, ByVal e As EventArgs) 

' Code that runs when a session ends. 

' Note: The session_End event is raised only when the sessionstate mode 

' is set to InProc in the web.config file. If session mode is set to stateserver 

' or SQLserver, the event is not raised. End Sub 

</script> 

 

In C# 

<%@ Application Languagen"C#" %> 

<script runat=”server"> 

protected void Application_EMEndRequest() 

{ 

Response.write("This page was executed on: " + DateTime.Now.ToString()); 

} 

void Application_Start(object sender, EventArgs e) 

{ 

// Code that runs on application startup  

void Application_End(object sender, EventArgs e) 

{ 

// Code that runs on application shutdown 

} 

void Application_Error(object sender, EventArgs e) // Code that runs when an unhandled error occurs 

} 

void session_start(object sender. EventArgs e) 

// Code that runs when a new session is started 

 } 

</script> 

 

 Running the application with the preceding listing opens a Web page that displays the date and time, 

using the 31obal.asax file, as shown in Figure 3.1: 



 

 

 

 

 

 

 

 

 

2.8 USING APPLICATION STATE, SESSION STATE, and VIEW STATE 

 Let's create a sample Web application, Stateimplementat ion (available on the CD-RONI 

stateimplementationvB in VB and stateimplementationCS in C#), which uses all the three state types--

application, session, and view. After creating an Empty Web site, follow these steps:  

1. Add the Default.aspx file in the Web application. 

2. Add the code in the Default .aspx page, as shown in Listing 3.2:  

Listing 3.2:Showing the Code for the Default .aspx Page  

In VB  

<%@ Page Language="VB" AutoEventwireup="true" CodePile="Default.aspx.vb" Inheri ts="-_Defaul t" 

%>  

<script runat="server">  

sub Page_Load(syval sender As object, ByVal e As.EventArgs)  

Application("visits") = Int(Application("vislts") + 1)  

Label2 . Text = Appl cati on ("vi si ts") .ToStri ng ()  

Label 3 . Text = Sessi on ("mytext") .ToString  

End Sub  

Protected sub btnSubmit_Click(Byval sender As Object, Byval e As System.EventArgs)  

Dim txtvalue As String = txtName.Text  

ViewState.Add("item". txtvalue)  

Dim item As String = ViewState("item").ToString  

Labell.Text = item  

End Sub  

</script> 

<!DOCTYpE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"  

"http://www.w3.org/TR/xhtmll./DTD/xhtml1-transitional.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtmr> <head runat="server"> 

<title>implementing States</title> </head> 



<body bgcolor="#FFFFFF"> 

<form id="forml" runat="server" action="default.aspx" method="post"> <div> 

<strong><span style="text-decoration: underline">View State</span></strong><br I> <br /> 

Enter Your Name: 

<asp:TextBox ID="txtName" runat="server" I> <br I> 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; <br I> 

&nbsp; &nbsp: &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 

<asp:Button ID="btnsubmit" Text="submit" Onclick="btnsubmit_click" runat="server" I> <br I> 

<asp:Label ID="Label1" runat="server" Text="Label"></asp:Label><br I> &nbsp; 

<br I> <br I> <br /> <span style="text-decoration: underline"><strong>Application State<br /> 

<br I> 

</strong></span>Number of last visits: 

<asp:Label ID="Label2" runat="server" Text="Label"></asp:Label><br /> <br /> 

<br I> 

<strong><span style="text-decoration: underline">session state<br I> 

</span></strong> 

<br I> 

<asp:Label ID="Label3" runat="server" Text="Label"></asp:Label><br /> 

</div> 

</form> 

</body> </html> 

 

In C# 

<%@ Page Language="C#" AutoEventWireup="true" CodeFile="Default.aspx.cs" 

Inherits="_Default"%> 

<script runat="server"> 

protected void Page_Load(object sender, EventArgs e) 

{  string txtvalue = txtName.Text; 

viewstate.Add("item", txtvalue); 

string item = (string)viewState["item"]; Labell.Text = item; 

} 

</script> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"  

"http://www.w3.org/TR/xhtmll/DTD/xhtmll-transitional.dtd"> 



<html xmlns="http://www.w3.org/1999/xhtmr> 

<head runat="server"> 

<title>implementing States</title> 

</head> 

<body bgcolor="#FFFFFF"> 

<form id="forml" runat="server" action="default.aspx" method="post" > 

<div> 

<strong><span style="text-decoration: underline">view State</span></strong><br /> <br /›. 

Enter Your Name: 

<asp:TextBox ID="txtName" runat="server" /> <br /> 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp:  

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; <Dr /> 

&nbsp; &nbsp; &nbsp: &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp: 

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 

<asp:Button ID="btnSubmit" Text="Submit" 0nElick="btnSubmit_click" runat="server" /> 

<br /> 

<asp:Label ID="Labell" runat="server" Text="Label"></asp:Labelflbr I> 

&nbsp; 

<br />  

<br />. 

<br /> 

<span style="text-decoration: underline"><strong>Application State<br /> 

<br /> 

</strong></span>Number of last visits: 

<asp:Label ID="Label2" runat="server" Text="Label"></asp:Label><br /> 

<br I> <br /> <stronp<span style="text-decoration: underline">Session State<br I> 

</sPan></strong> 

<Dr /> 

<asp:Label ID="Label3" runat="server" Text="Label"></asp:Label><br I> 

</div> 

</form> 

</body>  

</html> 

3. Add the Global .asax file in the Web applications and add the code in the Global .asax file, as shown in  

Listing 3.3: Showing the Code for the Global .asax File 



In VB 

<%@ Application Language="VB" %> <script runat="server"› 

sub Application_start(Byval sender As Object, Byval e As EventArgs) Application("visits") = 0 

End Sub 

Sub Application_End(Byval sender As object, Byval e As EventArgs) 

'Code that runs on application shutdown 

End Sub 

Sub Application_Error(Byval sender As Object, Byval e As EventArgs) 

'code that runs when an unhandled error occurs 

End sub 

Sub session_Start(ByVal sender As object, Byval e As EventArgs) session("mytext") = "I am the 

user!!" 

End sub 

sub Session_End(ByVal sender As Object, Byval e As EventArgs) ' Code that runs when a session ends. 

' Note: The Session_End event is raised only when the sessionstate mode 

' is set to InProc in the Web.config file. If session mode is set to StateServer ' or SQLServer, the event is 

not raised. 

End Sub  

</script> 

 

In C# 

<%@ Application Language="C#"%> 

<script runat="server"> 

void Application_Start(object sender, EventArgs e) 

{ 

Application["visits"] = 0; 

} 

void Application_End(object sender, EventArgs e) // Code that runs on application shutdown 

} 

void Application_Error(object sender, EventArgs e) 

{ 

// Code that runs when an unhandled error occurs 

void Session_Start(object sender, EventArgs e) 

{ Session["mytext"] = "I am the user!!"; 

} 

void session_End(object sender, EventArgs e)  



{ 

// Code that runs when a session ends.  

// Note: The Session_End event is raised only when the sessionstate mode  

// is set to InProc in the web.config file. If session mode is set to stateservi  

// or sQLserver, the event is not raised.  

} 

</script> 

4. Run the application. Figure 3.2 shows the output of the Statelmplernentation Web application:  

 

 

 

 

 

 

 

 

 

 

5. Enter a name in the Enter Your Name text box and click the Submit Button This display the name in the 

Label control 

6. Refresh the page to reload it. Figure 3.3 shows the output after reloading the page  

 

 

 

 

 

 

 The Number of last visits value also increases by 1, indicating that the application state maintained. 

However, the string I am the user!! remains unchanged. This denotes the property of session state whose 

value does not change throughout a session. 



 


