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Chapter 1 

Introducing the ASP.NET 2.0 Web 
Site 

 

 

Microsoft Visual Studio 2005 and ASP.NET 2.0 represent a major release for 

Microsoft. If you have previous experience with Visual Studio products, you will see 

the differences immediately when you attempt to create your first Web site. Even if 

you are new to Visual Studio 2005 and ASP.NET 2.0, you will be able to immediately 

take advantage of the productivity enhancements. 

This chapter starts by introducing the Web site players (Web server, Web browser, 

and Hypertext Transfer Protocol [HTTP]). It explores the architecture of an ASP.NET 

Web site and then shows the various ways that you can create a Web site. After that, 

you will learn about some of the Web site configuration options in Visual Studio 

2005. 
 

Exam objectives in this chapter: 

ƴ Program a Web application. 

Ὶ Avoid performing unnecessary processing on a round trip by using a pageôs 

IsPostBack property. 

ƴ Create and configure a Web application. 

Ὶ Create a new Web application. 

Ὶ Add Web Forms pages to a Web application. 

ƴ Configure settings for a Web application. 

Ὶ Configure system-wide settings in the Machine.config file. 

Ὶ Configure settings for a Web application in the applicationôs Web.config 

file. 

Ὶ Manage a Web applicationôs configuration by using the Web Site Adminis 

tration Tool. 

ƴ Optimize and troubleshoot a Web application. 

Ὶ Troubleshoot a Web application by using ASP.NET Trace. 
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Lessons in this chapter: 

ƴ Lesson 1: Understanding the Players . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

ƴ Lesson 2: Creating a Web Site and Adding New Web Pages . . . . . . . . . . . . . . . 17 

ƴ Lesson 3: Working with Web Configuration Files . . . . . . . . . . . . . . . . . . . . . . . 31 

ƴ Lesson 4: Using ASP.NET Trace to Explore Web Pages . . . . . . . . . . . . . . . . . . . 37 

 

 

Before You Begin 
To complete this chapter, you must: 

ƴ Be familiar with Microsoft Visual Basic or C#. 

ƴ Have Microsoft Windows XP, Internet Information Services (IIS) 5.1, and Visual 

Studio 2005 installed with Microsoft SQL Server 2005 Express Edition. 

ƴ Be familiar with the Visual Studio 2005 Integrated Development Environment 

(IDE). 

ƴ Understand how to make assemblies available to other applications. 

ƴ Have a basic understanding of Hypertext Markup Language (HTML) and client- 

side scripting. 
 

 

Real World 

Glenn Johnson 

Itôs easier to learn how to develop Web clients once you understand who the 

players are. I have seen many people attempt to learn Web development without 

learning the roles of the Web browser, HTTP, and the Web server. Itôs not a pretty 

sight. 
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Itôs important to get an understanding of the roles of the Web server, Web browser, 

and HTTP before starting your Web development. The typical communication pro 

cess can be generalized into the following steps: 

1. The Web browser initiates a request for a Web server resource. 

2. HTTP is used to send the GET request to the Web server. 

3. The Web server processes the request. 

4. The Web server sends a response to the Web browser. HTTP protocol is used to 

send the HTTP response to the Web browser. 

5. The Web browser processes the response, displaying the Web page. 

6. The user enters data and performs an action, such as clicking a Submit button 

that causes the data to be sent back to the Web server. 

7. HTTP is used to POST the data back to the server. 

8. The Web server processes the data. 

9. The Web server sends the response back to the Web browser. 

10. HTTP is used to send the HTTP response to the Web browser. 

11. The Web browser processes the response, displaying the Web page. 

This section gives a brief description of how the Web browser exchanges communica 

tions with the Web server via HTTP. It also describes the responsibilities of both the 

Web browser and Web server. 
 

After this lesson, you will be able to: 

ƴ Describe the Web serverôs role in responding to requests for resources. 

ƴ Describe the Web browserôs role in collecting and presenting data to the user. 

ƴ Describe HTTPôs role in communicating to the Web server. 

ƴ Describe how HTTP verbs are used to request resources from the Web server. 

ƴ Describe the status-code groups that are implemented in HTTP. 

ƴ Describe Distribute Authoring and Versioning. 

ƴ Describe PostBack, the common method of sending data to the Web server. 

ƴ Describe some methods for troubleshooting HTTP. 

Estimated lesson time:  30 minutes 
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The Web Serverôs Role 

Letôs start with the Web server. The original Web servers were responsible for receiving 

and handling requests from the browsers via HTTP. Each Web server handled the 

request and sent a response back to the Web browser. After that, the Web server closed 

the connection and released all resources that were involved in the request. All 

resources were released because the Web server needed to be able to handle thou 

sands of requests per minute, and the original Web pages were simple, static HTML 

pages. The Web environment was considered to be ñstatelessò because no data was 

held at the Web server between Web browser requests, and because the connection 

was closed after the response was sent (see Figure 1-1). 
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2. Send response 
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Figure 1-1 A simple request/response between Web browser and Web server in a stateless 

environment. 

 

Todayôs Web servers deliver services that go far beyond the original Web servers. In 

addition to serving static HTML files, the Web servers can also handle requests for 

pages that contain code that will execute at the server; the Web servers will respond 

with the results of code execution, as shown in Figure 1-2. Web servers also have the 

ability to store data across Web page requests, which means that Web pages can be 

connected to form Web applications. Because many Web sites are set up as Web appli 

cations containing many Web pages, the idea of a Web server delivering a single page 

to the Web browser and closing the connection is rather outdated. Web servers now 

implement ñkeep aliveò features for connections that make the Web servers keep the 

connections to the Web browsers open for a period of time with anticipation of addi 

tional page requests from a Web browser. 
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Figure 1-2 Web servers now store state between page requests to enable the creation of Web 

applications. 

 

The Web Browserôs Role 

The Web browser provides a platform-independent means of displaying Web pages 

that were written with HTML. Platform-independent means that HTML was designed 

to be able to render within any operating system while placing no constraint on the 

window size. HTML was designed to ñflow,ò wrapping text as necessary to fit into the 

browser window. The Web browser also needs to display images and respond to 

hyperlinks. Each Web page request to the Web server results in the Web browser 

clearing the browser screen and displaying the new Web page. 

Although the Web browserôs role is simply to present data and collect data, many new 

client-side technologies enable todayôs Web browsers to execute code such as Java- 

Script and to support plug-ins which improve the userôs experience. Technologies 

such as Asynchronous JavaScript and XML (AJAX) allow the Web browsers to talk to 

the Web servers without clearing the existing Web pages from the browser window. 

These technologies make the user experience much better and more robust than the 

user experience provided by the original Web browsers. 
 

Understanding Hypertext Transfer Protocolôs Role 

HTTP is a text-based communication protocol that is used to request Web pages from 

the Web server and send responses back to the Web browser. HTTP messages are 
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typically sent between the Web server and Web browser using port 80, or, when 

using secure HTTP (HTTPS), port 443. 
 

MORE INFO  HTTP/1.1 Specification 

For more information on HTTP/1.1, see the HTTP/1.1 specification at http://www.w3.org/Protocols/ 

rfc2616/rfc2616.html. 

 

When a Web page is requested, a textual command like the following is sent to the 

Web server: 

GET /default.aspx HTTP/1.1 

Host: www.northwindtraders.com 

 

Notice that the first line contains the method, also known as a verb or a command, 

called GET, and is followed by the Uniform Resource Locator (URL) of the Web page 

to be retrieved, which is followed by an indicator of the HTTP version to be used. The 

method indicates what action is to be performed by the Web server using the URL 

that follows the method. Table 1-1 contains a list of some of the common HTTP meth 

ods with a description of their uses. Note that, if Distributed Authoring and Versioning 

(DAV) is enabled on the Web site, many more verbs will be available, such as LOCK 

and UNLOCK. 

The second line identifies the name of the host that may be used by the Web server if 

the Web server is hosting more than one Web site. This process is known as using 

host headers to identify the Web site that will handle the request(s). 

Table 1-1 Common HTTP/1.1 Methods 

HTTP  Description 

Method 

OPTIONS Used by client applications to request a lists of all supported verbs. 

Checks to see if a server allows a particular verb before wasting net 

work bandwidth trying to send an unsupported request. 

GET Gets a URL from the server. A GET request for a specific URL, say, 

/test.htm, retrieves the test.htm file. Data retrieved using this verb is 

typically cached by the browser. GET also works with collections, 

such as those in directories that contain collections of files. If you 

request a directory, the server can be configured to return a default 

file, such as index.html, that may be representative of the directory. 

http://www.w3.org/Protocols/
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HEAD 

 

 

 

 

POST 
 

 

PUT 
 

 

 

 

 

 

DELETE 
 

 

TRACE 

Retrieves the meta information for a resource. This information is typ 

ically identical to the meta information sent in response to a GET 

request, but the HEAD verb never returns the actual resource. The 

meta information is cacheable. 

Used to create a new, dynamically named resource. Data retrieved 

using this verb is typically not cached. 

Allows a client to directly create a resource at the indicated URL on 

the server. The server takes the body of the request, creates the file 

specified in the URL, and copies the received data to the newly cre 

ated file. If the file exists and is not locked, the content of the file will 

be overwritten. 

Used to delete a resource at the Web server. Requires write permis 

sions on the directory. 

Used for testing or diagnostics; allows the client to see what is being 

received at the other end of the request chain. Responses to this 

method are never cached. 

CONNECT Reserved for use with a proxy that can dynamically switch to being a 

tunnel, such as Secure Socket Layer (SSL) protocol. 

DEBUG Is not defined in the HTTP/1.1 specification, but is used to start 

ASP.NET debugging. Informs Visual Studio 2005 of the process that 

the debugger will attach to. 
 

Notice that Web-browser-to-Web-server communication is referred to as a request. In 

ASP.NET, the Request object represents the Web browserôs communications to the 

Web server asking for a resource. 
 

 

What Is Distributed Authoring and Versioning? 

Distributed Authoring and Versioning (DAV) is a set of extensions to HTTP/1.1 

that simplifies Web site development when working in a team scenario. DAV is 

an open standard and is available on numerous platforms. DAV provides the 

ability to lock and unlock files plus the ability to designate versions. 

http://ASP.NET
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DAV is built directly on HTTP/1.1, so no other protocols, such as File Transfer Pro 

tocol (FTP) or Server Message Block (SMB), are required. DAV also provides the 

ability to query the Web server for various resource properties such as file names, 

time stamps, and sizes. DAV also gives the developers the ability to perform 

server-side file copying and moving. For example, you can use the HTTP GET and 

PUT verbs to retrieve files from the Web servers and save them to different loca 

tions, or you can use the DAVôs COPY verb to simply tell a server to copy the file. 
 

 

The communication from the Web server back to the Web browser is commonly 

referred to as the response. In ASP.NET this is represented as the Response object. 

When the Web server responds to a request, the communication is typically in the fol 

lowing text-based format: 

HTTP/1.1 200 OK 

Server: Microsoft-IIS/6.0 

Content-Type: text/html 

Content-Length: 38 

<html><body>Hello, world.</body><html> 

 

The first line contains the protocol and version information, plus a status-code and 

reason. The three-digit status codes are grouped as shown in Table 1-2. 
 

Exam Tip Even if you donôt memorize every status code, itôs helpful to know the five status- 

code groupings in Table 1-2. 

 

 

Table 1-2 Status-Code Groups 

Status-Code Description 

Group 

1xx Informational: Request received, continuing to process. 

2xx Success: The action was successfully received, understood, and 

accepted. 

3xx Redirect Command: Further action must be taken in order to com 

plete the request. 

4xx Client Error: The request has a syntax error or the server does not 

know how to fulfill the request. 

5xx Server Error: The server failed to fulfill a request that appears to be 

valid. 
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In addition to the status-code groups, HTTP/1.1 defines unique status-codes and rea 

sons. (A reason is nothing more than a very brief description of the status-code.) Table 

1-3 shows a list of the common status-codes and reasons. Reason text can be modified 

without breaking the protocol. 

Table 1-3 Common Status-Codes and Reasons 

Status-Code Reason 

100 

200 

201 

300 

301 

302 

400 

401 

403 

404 

407 

408 

413 

500 

501 

Continue 

OK 

Created 

Multiple Choices 

Moved Permanently 

Found 

Bad Request 

Unauthorized 

Forbidden 

Not Found 

Proxy Authentication Required 

Request Time-out 

Request Entity Too Large 

Internal Server Error 

Not Implemented 

 

The second line of the response indicates the type of Web server. The third line (Con 

tent-Type) indicates the type of resource that is being sent to the Web browser. This 

indicator is in the form of a Multipurpose Internet Mail Extensions (MIME) type. In this 

case, the file is a static HTML text file. The MIME type is a two-part designator ñtype/ 

subtype,ò in which the first part is the resource type and the second part is the 

resource subtype. Some common types are shown in Table 1-4. 
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Table 1-4 Common MIME Types 

MIME Type  Description 

text Textual information. No special software is required to get the full 

meaning of the text, aside from support for the indicated character 

set. One subtype is plain, which means that the text can be read 

without requiring additional software. Other subtypes are html and 

xml, which indicate the appropriate file type(s). 

image Image data. Requires a display device (such as a graphical display 

or a graphics printer) to view the information. Subtypes are defined 

for two widely used image formats, jpeg and gif. 

audio Audio data. Requires an audio output device (such as a speaker or 

headphones) to ñhearò the contents. An initial subtype called basic 

is defined for this type. 

video Video data. Requires the capability to display moving images, typi 

cally including specialized hardware and software. An initial sub 

type called mpeg is defined for this type. 

application Other kinds of data, typically either uninterpreted binary data or 

information to be processed by an application. The subtype, called 

octet-stream, is to be used in the case of uninterpreted binary data, 

in which the simplest recommended action is to offer to write the 

information into a file for the user. The PostScript subtype is also 

defined for the transport of PostScript material. 
 

 

MORE INFO  MIME Types  

The registry contains a list of MIME types/subtypes at the following location: 

HKEY_CLASSES_ROOT\MIME\Database\Content Type. 

 

After the content-length line, the response message is returned. This message is based 

on the MIME type. The browser attempts to handle the message based on its MIME type. 
 

Submitting Form Data to the Web Server 

The HTML <form> tag can be used to create a Web form that collects data and sends 

the data to the Web server. A typical use of <form> tag is as follows. 



 

 

 

 

 

 

 

 

 

 

<form method="POST" action = "getCustomer.aspx" > 

Enter Customer ID:   

<input type="text" name="Id"> 

<input type="submit" value="Get Customer"> 

</form> 
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This form prompts for a Customer ID, displays a text box that collects the desired cus 

tomer ID, and also displays a submit button that initiates the sending of data to the 

Web server. The method of the form indicates the HTTP verb to use when sending the 

data to the server. The action is the relative URL of the resource that the data will be 

sent to. 

There are two HTTP methods that can be used to submit the form data back to the 

Web server: GET and POST. When the GET verb is used, the QueryString containing 

the data is appended to the URL. The QueryString is a collection of key=value state 

ments, separated by ampersand (&) characters that can be passed to the Web server 

by concatenating a question mark (?) to the end of the URL, and then concatenating 

the QueryString as follows: 

GET /getCustomer.aspx?Id=123&color=blue HTTP/1.1 

Host: www.northwindtraders.com 

In this example, a GET request is made to the Web server for a Web page called get- 

Customer.aspx on the root of the Web site, and the QueryString contains the data that 

follows the question mark (?). An advantage to using the GET verb is that the com 

plete URL and QueryString can be seen and modified in the address bar of the Web 

browser as needed. Keep in mind that, depending on the scenario, this could also be 

a disadvantage. The complete URL and QueryString are easy to save as a unit. For 

example, you can bookmark a Web page that has data that is included in the Query- 

String. One disadvantage is that the QueryString is limited in size by the Web browser 

and Web server being used. For example, when using Microsoft Internet Explorer and 

IIS, the limit is 1024 characters. Another consideration is that you may not want to 

allow a user to type the URL and QueryString directly into the address bar without 

navigating through other Web pages first. 

When the POST verb is used to submit data back to the Web server, the data is placed 

into the message body as follows: 

POST /getCustomer.aspx HTTP/1.1 

Host: www.northwindtraders.com 

 
Id=123&color=blue 
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Using the POST verb removes the size constraint on the data. We posted more than 10 

megabytes of data to see if the Web server would accept the data. It worked, but send 

ing that much data across the Internet can cause other problems, primarily band 

width-related, such as timeout errors and performance problems. The POST verb does 

not allow the user to simply type the data, because this data is hidden in the message 

body. In most scenarios, using the POST verb is the more desirable way to send data 

to the Web server. 

Sending data back to the server is often referred to as a PostBack to the server. 

Although its name comes from the POST verb, it is possible to perform a PostBack 

using the GET method described above. An ASP.NET Web page contains a property 

called IsPostBack that is used to determine if data is being sent back to the Web server 

or if the Web page is simply being requested. 
 

HTTP Troubleshooting 

You can easily view the exchange of HTTP messages by using a network sniffer. The 

sniffer captures all packets between the Web browser and the Web server, and you can 

simply view the packet data to read messages such as the requests and responses 

described in this section. 
 

 

Real World 

Glenn Johnson 

I always keep Microsoft Network Monitor, which is a network packet sniffer that 

is included with Microsoft Server Opererating Systems and Microsoft Systems 

Management Server (SMS), installed on my computer so I can readily run this 

application to see the packet-by-packet conversation between my computer and 

other computers on the network. This is probably the best way to understand 

whatôs happening because you see the raw data packets that were exchanged. 
 

 

Another tool that you can use for HTTP diagnostics is Telnet. Telnet is nothing more 

than a terminal emulator that sends and receives textual data on port 23, but you can 

specify port 80 to communicate to the Web server. With Telnet, you can type the 

HTTP commands and view the results. 
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There are also many applications you can download from the Internet to troubleshoot 

and analyze HTTP. Simply type HTTP  as the keyword in a search on the site http:// 

www.download.com to get a list of such applications. 
 

 

Quick Check 

1. What protocol is used to communicate between the Web browser and the 

Web server? 

2. In ASP.NET, what does the Request object represent? 

3. In ASP.NET, what does the Response object represent? 

Quick Check Answers 

1. HTTP 

2. The Request object represents the communication from the Web browser to 

the Web server. 

3. The Response object represents the communication from the Web server to 

the Web browser. 
 

 

Lab: Exploring HTTP  

In this lab, you explore the HTTP by using Telnet, which is the terminal emulation 

application that is built into Windows XP. 

 Exercise 1: Starting and Configuring Telnet 

In this exercise, you start Telnet and configure it to work with HTTP. 

1. Open a command prompt. Do so by selecting Start | All Programs | Accessories 

| Command Prompt. 

2. Clear the screen. Type the following command to clear the screen: 
 

CLS 

 

3. Start Telnet. In the command prompt window, type the following command to 

start the Telnet client: 
 

Telnet.exe 
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4. Configure Telnet to echo type characters. Type the following command into the 

Telnet window, which will cause locally typed characters to be displayed while 

you type them: 
 

set localecho 

 

Telnet will respond with the following: 

Local echo on 

5. Set carriage return and line feed to On. Type the following command to instruct 

Telnet that it should treat the Enter key as a combination of carriage return and 

line feed. 
 

set crlf 

 

Telnet will respond with the following: 

New line mode - Causes return key to send CR & LF 

 Exercise 2: Communicating with a Web Site 

In this exercise, you connect to a Web site, request the default page, and observe the 

result. 
 

NOTE Take your time 

In this section, if you mistype a command, you will need to start over, so take your time 

entering each command. 

 

1. In this exercise, you will open a connection to a Web site. Type the following 

command into the Telnet command window to open a connection to GJTT.com 

on port 80: 
 

o GJTT.com 80 

 

The Web server responds with the following: 

Connecting To GJTT.com... 

Note that this Telnet will not indicate that you are indeed connected. 

2. Press the Enter key until the cursor is positioned on the next line. 

3. Attempt to GET the default page. Type the following lines. After typing the sec 

ond line, press the Enter key two times; this indicates the end of message to the 

Web server. 

http://GJTT.com..


 

 

 

 

 

 

 

 

 

 

GET  /  HTTP/1.1 

Host: GJTT.com 
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After pressing the Enter key two times, you will see the result shown in Figure 1 

3. Notice that the status-code is 302 with a reason of Object Moved. The message 

body contains HTML with a hyperlink to the new location. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-3 The response is a result code that indicates a redirect. 

4. Try other sites. After pressing the Enter key, you will be back at the Telnet com 

mand prompt. Repeat the steps in this exercise to connect to other Web sites. 
 

Lesson Summary 

ƴ The Web server is responsible for accepting a request for a resource and sending 

a response. 

ƴ The Web browser is responsible for displaying data to the user, collecting data 

from the user, and sending data to the Web server. 

ƴ HTTP is a text-based communication protocol that is used to communicate 

between Web browsers and Web servers, using port 80. 

ƴ Secure HTTP (HTTPS) uses port 443. 

ƴ Each HTTP command contains a method that indicates the desired action. Com 

mon methods are GET and POST. 

ƴ Sending data to the Web server is commonly referred to as a PostBack. 

ƴ You can troubleshoot HTTP by using the Telnet application or a packet sniffer. 
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This lesson presents methods that will help you create a new Web site using Visual 

Studio 2005. When you create a new Web site, you will be presented with options that 

are important for you to understand. You will learn how Visual Studio 2005 makes it 

easy to create the new Web site and add new Web pages. 
 

After  this lesson, you will be able to: 

ƴ Create a new Web site within Visual Studio 2005. 

ƴ Add new Web pages, which are also known as Web Forms, to a Web site. 

Estimated lesson time:  60 minutes 

 

 

Understanding the Visual Studio 2005 Web Site Types 

Before creating your first Web site in Visual Studio 2005, letôs look at the general archi 

tecture of a Web site. In Visual Studio 2005, the project structure has been changed to 

more accurately reflect the way Web Applications are typically constructed. Web 

projects are now called ñWeb Sites.ò You now have several options for running and 

testing your Web site, based on the type of Web site that you have. A new Web site can 

be file-based, FTP-based, local HTTP-based, or remote HTTP-based. These options 

simplify the system requirements on the developerôs machine. Listed below is a 

description of each of the options. 
 

NOTE .NET 2.0 

The Web site types are new in .NET 2.0. 

 

ƴ File The file-based Web site consists of a folder, or folder structure, that con 

tains all of the files for the Web site. This Web site uses the lightweight ASP.NET 

development server that is included in Visual Studio 2005, and does not use or 

require IIS on the local machine. 

ƴ FTP The FTP-based Web site is used when you want to use FTP to manage the 

files on a local or remote Web site. This option is more frequently used when your 

Web site is hosted on a remote computer and your access to the files and folders 

on your Web site is via FTP instead of through Front Page Server Extensions. 
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ƴ Local HTTP The local HTTP-based Web site is used when you are working with 

IIS on your local machine. This Web site may be configured at the root of the IIS 

Web Server, or in a virtual directory that is configured as an application. 

ƴ Remote HTTP The remote HTTP-based Web site is used when you have a 

remote site that is hosted on a remote server and gives you access to your Web 

files via Front Page Server Extensions. 
 

The Visual Studio 2005 Solution Files 

When a Web site is created, a solution file (.sln) and a hidden solution user options 

file (.suo) are created. By default, these files are created in the My Documents\Visual 

Studio 2005\Projects folder. The solution file is a text file that contains information 

such as the following: 

ƴ A list of the projects that are to be loaded into Visual Studio 2005 

ƴ A list of project dependencies 

ƴ Microsoft Visual SourceSafe information 

ƴ A list of add-ins that are available 

The solution user options file is a binary file that contains various user settings related 

to the Integrated Development Environment (IDE), such as the following: 

ƴ The task list 

ƴ Debugger break points and watch window settings 

ƴ Visual Studio window locations 

Note that the solution files are not located in your Web siteôs folder because they are 

Visual Studio 2005ïspecific and are not required in the deployed Web site. Also, a solu 

tion may contain many Web sites and Visual Studio projects, so itôs best to keep the solu 

tion files in an independent folder. Solution files also can be developer-specific, meaning 

that developers may want to configure solution files based on their preferences. 
 

Looking at the ASP.NET Page Structure 

When an ASP.NET Web page is created, it must have an .aspx extension. The typical 

Web page is composed of three sections: page directives, code, and page layout. These 

sections are defined as follows: 
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ƴ Page Directives This section is used to set up the environment, specifying how 

the page should be processed. For example, this is where you can import 

namespaces and load assemblies. 

ƴ Code This section contains code to handle events from the page or its controls. 

Code can be placed in a <script> tag. By default, script blocks contain client-side 

code but they may be designated as being server-side code by including the 

runat="server" attribute in the <script> tag. As a side note, code can also be con 

tained in attached files, called code-behind files. All page code is compiled prior 

to execution. In addition, all pages can be precompiled to an assembly if the 

assembly is the only file that needs to be deployed. 

ƴ Page Layout The page layout is the HTML of the page, which includes the 

HTML body and its markup. The body can contain client and server controls as 

well as simple text. 

A simple Web page may look like the following. 

<!ðpage directives--> 

<%@ Page Language="VB" %> 

<!--script--> 

<script runat="server"> 

 Private Sub SayHi(ByVal sender As Object, ByVal args As EventArgs) 

Response.Write("Hello " + txtName.Value) 

 End Sub 

</script> 

 
<!--layout--> 

<html> 

<head> 

 <title>Say Hi Page</title> 

</head> 

<body> 

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

  <input runat="server" id="txtName" type="text" /> 

  <input runat="server" id="btnSayHi" type="button" 

value="Say Hi" onserverclick="SayHi" /> 

 </form> 

</body> 

</html> 

 

Notice the runat="server" attribute that is used. For the script block, this indicates that 

the code will run at the server. For the form and its controls, this indicates that 

ASP.NET will create server-side objects to match these HTML tags. A server-side object 

is capable of running server-side code and raising server-side events. 
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In-Line versus Code-Behind Programming Model 

The previous Web page contains all the code and markup in a single file. This is called 

in-line programming. Although this model is simple, and might be a logical model to 

choose when you are converting an ASP application (that also has all of its code in a 

single file) to ASP.NET, new applications should always be implemented with the 

code-behind programming model. The code-behind programming model is always 

the preferred model because it provides clean separation between the client-side code 

and the server-side code. 

The code-behind programming model adds another file to the Web page that is called 

the code-behind page. The code-behind page contains the server-side code, thus sep 

arating server-side code from the client-side code and markup. 
 

NOTE .NET 2.0 

Partial classes are new to ASP.NET version 2.0. The implementation of partial classes allowed the 

dynamic compilation to change in ASP.NET 2.0. 

 

The code-behind files in ASP.NET 2.0 use a new language feature called partial classes, 

which allow code-behind files to be dynamically compiled with their associated ASPX 

pages into a single class type. This means you no longer need to declare member vari 

ables in the code-behind page for each control. This greatly simplifies maintenance of 

sites that use this code-separation technique. 
 

Dynamic Web Site Compilation 

ASP.NET 2.0 implements a new dynamic Web site compilation model. In ASP.NET 

2.0, the code is not compiled until it is required by a user accessing your site. With 

dynamic compilation, the Web site doesnôt produce a deployable executable assem 

bly as its output when it is built in Visual Studio 2005. Instead, each page is compiled 

when it is requested. The compiled page has a dependency on the source fileôs time 

stamp. If the source code is changed, the page is recompiled the next time it is 

requested. Dynamic compilation offers the following advantages: 

ƴ The entire application does not need to be recompiled every time a change is 

made to a single page or component, which is especially great news to develop 

ers of large Web sites. Remember that each page is recompiled as needed based 

on the timestamp of the source code files. 

http://ASP.NET
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ƴ Pages that contain compile errors do not prevent other pages in the Web site 

from running. This means that you can test Web sites that contain pages still in 

development. 

In Visual Studio 2005, when you compile a Web site, the Web site still gets built, but 

there is now verification that all the pages and their dependencies can be compiled. No 

assembly is created for running the Web site. Compiling in Visual Studio 2005 is more 

rigorous than in earlier versions of Visual Studio .NET because Visual Studio now verifies 

that the code can be compiled and finds errors in the markup syntax and Web.config file. 
 

Creating a Web Site 

We mentioned that there are four ways to create a Web site. This section demonstrates 

the creation of each of the Web site types: file, FTP, local HTTP, and remote HTTP. The 

basic steps for creating a new Web site in Visual Studio 2005 are as follows: 

1. In Visual Studio 2005, use the menus to request the creation of a new Web site. 

2. Select the Web site type, the default programming language, and the location. 

3. Click OK. Enter additional information if prompted. 

You can create a Web Site application by opening Visual Studio 2005 and selecting 

File | New | Web Site. The New Web Site dialog box appears, as shown in Figure 1-4. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-4 The New Web Site dialog box contains properties for setting the Web site type, location, 

and default language. 

 

Creating a File-Based Web Site 

In the New Web Site dialog box, change the Location drop-down list to File System, 

and type a valid location on a local drive. After that, select the default language for the 

Web site and click OK. 
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Visual Studio 2005 creates the folder for your site and a new page named 

Default.aspx. When the new page is created, Visual Studio 2005 displays the page in 

HTML Source view, where you can see the pageôs HTML elements. 
 

Creating an FTP-Based Web Site 

In the New Web Site dialog box, select FTP from the Location drop-down list, and 

type a valid local or remote location that uses FTP to manage the files. After that, select 

the default language for the Web site and click OK. You will be prompted for FTP 

parameters, as shown in Figure 1-5. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-5 Configure the FTP parameters for Web site access. 

 

 

Active Mode versus Passive Mode 

FTP is TCP-based (has a connection) and has no UDP (connectionless) compo 

nent. FTP requires two ports for communication: a command port and a data 

port. Port 21 is typically the command port at the server; port 20 is the typical 

data port when using active mode FTP. 

Active mode FTP communications is the default and starts with the client selec 

tion of two ports: n and n+1. The client will use port n to initiate communica 

tions to port 21 of the server. When the server responds, the client sends a port 

command, which instructs the server of the port to use for data communica 

tions, as shown in Figure 1-6. Itôs the server that initiates data communications, 

from port 20 to the clientôs data port (n+1). If the client has a firewall installed, 

the server may be blocked from initiating communications to the client on the 

data port. 
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Figure 1-6 Active mode requires that the server initiate the connection on the data port. 

Passive-mode FTP communications can be used to correct the problem with 

active-mode communications. Passive mode starts with the client selection of 

two ports: n and n+1. The client will use port n to initiate communications to 

port 21 of the server. When the server responds, the client sends a pasv com 

mand to the server. The server selects a random port p to use for data commu 

nications and sends the port number to the client. The client then initiates 

communications on the data port (n+1) to the serverôs data port (p), as shown in 

Figure 1-7. 
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Figure 1-7 When using passive mode, the client initiates communications on the command 

and data ports. 
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Notice that when using passive mode, the client initiates communications of the 

command port and the data ports. This fixes the problem of the client having a 

firewall installed that blocks the serverôs request to initiate communications on 

the data port. 
 

 

Creating a Local or Remote HTTP-Based Web Site 

In the New Web Site dialog box, change the Location drop-down list selection to HTTP 

and type a valid HTTP location, either localhost or a fully qualified remote location. If 

you enter a remote location, the remote server must have Front Page Server Extensions 

installed. After that, select the default language for the Web site and click OK. 
 

 

Quick Check 

1. Where are solution files created by default? 

2. For new applications created with ASP.NET 2.0, what is the recommended 

programming model? 

Quick Check Answers 

1. In the My Documents\Visual Studio 2005\Projects folder. 

2. The code-behind programming model. 
 

 

Whatôs in the Newly Created Web Site? 

When you create a new Web site, Visual Studio 2005 creates a new page named 

Default.aspx. When the new page is created, Visual Studio 2005 displays the page in 

HTML Source view, where you can see the pageôs HTML elements. 

The Default.aspx page that is created also has a code-behind page called 

Default.aspx.vb or Default.aspx.cs, depending on the programming language that you 

choose. Code-behind pages are optional files that contain server-side code. The pro 

gramming language you choose is the default language for your Web site, but you can 

use multiple programming languages in the same Web application. 

The new Web site also contains a special folder called App_Data. This folder is 

reserved for databases such as SQL Server 2005 Express Edition .mdf files. Table 1-5 

contains a list of special folders that you can add to your Web site. A primary benefit 

http://Default.aspx.cs
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of adhering to the suggested folder structure is that a user who attempts to browse to 

any of these folders (except App_Themes) will receive an HTTP 403 Forbidden error. 

Table 1-5 ASP.NET 2.0 Special Folders 

Folder Name 

App_Browsers 

 

 

 

App_Code 
 

 

 

App_Data 

Description 

Contains browser definitions files (.browser) that 

ASP.NET uses to identify browsers and determine their 

capabilities. 

Contains source code for classes and business objects 

(.cs, .vb, and .jsl files) that you want to compile as part of 

your application. 

Contains application data files (.mdf and .xml files). 

App_GlobalResources Contains resources (.resx and .resources files) that are 

compiled into assemblies and have a global scope. 

App_LocalResources 

 

 

 

App_Themes 
 

 

 

App_WebReferences 
 

 

Bin 

Contains resources (.resx and .resources files) that are 

scoped to a specific page, user control, or master page in 

an application. 

Contains files (.skin and .css files, as well as image files 

and generic resources) that define the appearance of Web 

pages and controls. 

Contains Web reference files (.wsdl, .xsd, .disco, and .dis 

comap files) that define Web references. 

Contains compiled assemblies (.dll files) for code that 

you want to reference in your application. Assemblies in 

the Bin folder are automatically referenced in your 

application. 
 

Adding New Web Pages to the Web Site 

After the Web site has been created, you can add as many Web pages as you need to 

create your Web site application. A Web page is also known as a Web Form and may be 

composed of a single file when using the in-line programming model or a pair of files 

when using the code-behind programming model. The steps for adding a new Web 

page to a Web site are as follows: 
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1. Using Visual Studio 2005 menus, request a new Web Form. 

2. Assign a name to the Web Form. 

3. Select the programming language for this Web Form. 

4. Change other settings as necessary and click OK. 

You can easily add new Web pages to the Web site by simply selecting Website | Add 

New Item. Select the Web Form, assign a name, and select the programming lan 

guage, as shown in Figure 1-8. Notice that the option Place Code In Separate File 

allows you to indicate whether you want a code-behind file. Note that you can also 

assign a master page, which allows you to create a consistent look and feel for your 

Web site. We will cover master pages in more detail in Chapter 9, ñCustomizing and 

Personalizing a Web Application.ò 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1-8 Adding a new Web Form to the Web site. 

 

Lab: Create a New Web Site 

In this lab, you will create a new Web site and explore its contents using Visual Studio 

2005. After that, you will add a new Web page to the Web site. 

 Exercise 1: Creating a New Web Site 

1. Start Visual Studio 2005. Select Start | All Programs | Microsoft Visual Studio 

2005 | Microsoft Visual Studio 2005. 

2. Create a file-based Web site. Select File | New | Web Site. The New Web Site dia 

log box appears. 
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3. In the New Web Site dialog box, change the Location drop-down list to File Sys 

tem and type C:\70-528\MyFirstSite  as the location on a local drive. Then 

select your preferred programming language for the Web site and click OK. This 

creates a new directory and subdirectory for the new Web site. 

4. Explore the new Web site. In the Solution Explorer window, notice the special 

folder called App_Data and the Web page called Default.aspx. Click the plus (+) 

sign beside the Default.aspx file to reveal the code-behind page. 

5. Explore the temporary files. Open the following folder with Windows Explorer: 

%WinDir%\Microsoft.NET\Framework\v2.0.50727\Temporary ASP.NET Files 

Notice that this folder contains a subdirectory called myfirstsite. This folder was 

dynamically created and contains files related to your new Web site. The first file 

is the Code Compile Unit (.ccu) file, which contains a serialized collection of 

source code objects that can be compiled. Next is the compiler (.compiled) file, 

which is an .xml file containing compiler information. This file indicates that the 

Code Compile Unit file is created from the Web page and its corresponding 

code-behind page. The last one is the Hash.web file, which contains a hash of the 

Web site. 

6. While the temporary files folder is open and in view, build the Web site. In 

Visual Studio 2005, select Build | Build Web Site. Notice that the code files are 

being created, and then the newly created files are deleted and replaced with 

assemblies. After the build is completed, note the files that exist in the tempo 

rary files folder. A dynamic-link library (DLL) was created that contains the com 

piled Web page and its code-behind page. Also, a new compiled file has been 

created, containing the compiler settings that were used to create the DLL. 

7. Browse the default.aspx page. In Visual Studio 2005, select Debug | Start With 

out Debugging. After a moment you should see your blank Web page. Notice 

that there are no new files in the temporary files folder because this page was 

already compiled and has not been changed. Leave these windows open if you 

are going to proceed to the next exercise. 

 Exercise 2: Adding a New Web Page 

In this exercise, you add a new Web page to the Web site that you just created. 

1. Add a new Web page. In Visual Studio 2005, select Website | Add New Item. In 

the Add New Item dialog box, select Web Form, assign Page2.aspx as the name, 

select your preferred programming language, and click Add. 
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2. Observe the result in Visual Studio 2005. In the Solution Explorer window, a 

new file has been added called Page2.aspx. Click the plus (+) sign next to 

Page2.aspx to reveal the code-behind page. 

3. Observe the result in the temporary files folder. Open the temporary files folder 

and notice that a new code compile unit file has been created. Also, a compiler 

file was created that contains the compiler settings that are required to create the 

code compiler unit file. 

4. Browse the Default.aspx page. In Visual Studio 2005, select Debug | Start With 

out Debugging. After a moment, you should see your blank Web page. Notice 

that there are two new files in the temporary files folder. The .dll file is an assem 

bly that contains the compiled Page2.aspx file and its code-behind file. 
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Web sites are configured based on a hierarchy of XML configuration files, as shown in 

Figure 1-9. The first configuration file is the Machine.config file. This file is located in 

the configuration folder for the version of the .NET Framework installed on the com 

puter, and is usually found at the following location: 

%WINDIR%\Microsoft.NET\Framework\version\Config\machine.config 

The Machine.config file contains settings for all .NET application types, such as 

Windows, Console, ClassLibrary, and Web applications. These settings are global to 

the machine. Some of the settings in the Machine.config file can be overridden by set 

tings in Web.config files that are in the hierarchy, while other settings are more global 

in nature. The global ones complete the .NET Framework, so they are protected and 

cannot be overridden by the Web.config files. 
 

After this lesson, you will be able to: 

ƴ Understand the configuration file hierarchy. 

ƴ Use the GUI configuration tool to make changes to the configuration files. 

Estimated lesson time:  20 minutes 

 

The next file in the hierarchy is the Root Web.config file, which is located in the same 

directory as the Machine.config file. This file contains default Web server settings, 

some of which can override settings in the Machine.config file. 
 

ASP.NET Configuration Hierarchy 

 

Subdirectory* 

 

 

Web App* 

 

web.config at /sales/reports 

 

 

web.config at /sales 

 

web.config at /hr/benefits 

 

 

web.config at /hr 

 

 

Web Site* 

 

 

Root Default Web 

 

 

Global Machine 

 

 

*Optional 

 

 

web.config at / (root) 

 

 

web.config at config 

 

 

machine.config at config 

Figure 1-9 The configuration file hierarchy. 
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At the root directory of each Web site, you have the ability to add a Web.config file. 

This file is optional and can contain additional settings for the Web site as well as set 

ting overrides. In each Web application, you can optionally have a Web.config file to 

provide more settings and override settings. Finally, each subdirectory in a Web appli 

cation can optionally have a Web.config file where only a subset of the settings is 

valid. 
 

Processing the Configuration Files 

When you initially run your Web application, the runtime builds a cache of the effec 

tive settings for your Web application by flattening the layers of configuration files as 

follows: 

1. The Machine.config file settings are retrieved. 

2. The settings from the root Web.config file are added to the caches, overwriting 

any conflicting settings that were created earlier while reading the Machine.con 

fig file. 

3. If there is a Web.config file at the root of the Web site, this file is read into the 

cache, overwriting existing entries. 

4. If there is a Web.config file at the Web application, it is read into the caches, also 

overwriting any existing settings. The resulting cache contains the settings for 

this Web site. 

5. If you have subdirectories in your Web application, the subdirectories can have a 

Web.conifg file that includes settings that are specific to the files and folders that 

are contained within this folder. To calculate the effective settings for the folder, 

the Web site settings are read (steps 1-4), and then this Web.config is read into 

the cache for this folder, overwriting (thereby overriding) any existing settings. 
 

Modifying the Configuration Files 

Because they are XML files, the configuration files can be opened and modified with 

any text editor or XML editor. You can also use the .NET Framework 2.0 Configura 

tion snap-in with the Microsoft Management Console (MMC), which provides a 

graphical user interface (GUI) for modifying some of the configuration file settings 

that an administrator may want to change. 

Visual Studio 2005 also provides the Web Site Administration Tool, which can be 

used to modify many of the configuration file settings. You can access this tool by 

selecting Website | ASP.NET Configuration. 



 

 

 

 

 

 

Lesson 3: Working with Web Configuration Files 

 

 

 

 

 

 

33 

 

 

The Web Site Administration Tool allows you to edit the following categories of the 

configuration files: 

ƴ Security This setting allows you to set up security for your Web site. In this cat 

egory, you can add users, roles, and permissions for your Web site. 

ƴ Application Configuration  This category is used to modify the application set 

tings. Figure 1-10 shows the Web Site Administration Tool, which displays the 

Application tab. 

ƴ Provider Configuration  This configuration file contains settings that allow you to 

specify the database provider to use for maintaining membership and roles. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1-10 The Web Site Administration Tool showing the Application tab. 
 

The Web Site Administration Tool lets you create and modify Web site settings that 

are not inherited. If a setting is inherited and cannot be overridden, it will appear, but 

it will be dimmed when the setting is disabled. 
 

 

Quick Check 

1. Is the format of a configuration file CSV, INI, XML, or DOC? 

2. If a setting exists in the root Web.config file and also in the Web.config file 

at the Web application but with a different value, which Web.config file 

takes precedence? 
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Quick Check Answers 

1. The configuration file is formatted with XML. 

2. The Web.config file at the Web application takes precedence. 
 

Lab: Modifying Your Web Site Configuration 

In this lab, you use the Web Site Administration Tool to modify the Web site configu 

ration by enabling debugging on the Web site. After that, you view the changes in the 

Web.config file. 

 Exercise 1: Creating the New Web.Config File 

In this exercise, you start Visual Studio 2005 and open the Web site from the previous 

lab. 

1. Open the MyFirstSite from the previous lab. Alternatively, you can open the 

completed Lesson 2 lab project from the CD. 

2. Note that this project does not contain a Web.config file yet. If the project does 

contain a Web.config file, delete it. 

3. Open the Web Site Administration Tool by selecting Website | ASP.NET 

Configuration. 

4. Click the Application tab to display the application settings. 

5. Click the link to display the Configure debugging and tracing page, as shown in 

Figure 1-11. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1-11 The Configure debugging and trace page. 

 

 

6. Select the Enable Debugging check box. This will enable debugging for the cur 

rent Web site. Notice that selecting this check box performs a PostBack to the 

Web server. 



7. Close the Web Site Administration Tool. 

8. A new Web.config file was created. Click the Refresh button at the top of the 

Solution Explorer window and the Web.config file will appear. 

9. Open the Web.config file. The new Web.config file will contain the following: 

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

<configuration   

xmlns="http://schemas.microsoft.com/.NetConfiguration/v2.0"> 

 <system.web> 

<compilation debug="true" /> 

 </system.web> 

</configuration> 

Notice that the file contains the setting to set debug to true. 
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The trace facility that is included in ASP.NET can be used to troubleshoot and diag 

nose problems with your Web site. You can also use the trace facility to explore 

resource usage on each Web page. This lesson covers the enabling and configuring of 

the trace facility and then explores the data that is made available by the trace facility. 
 

After this lesson, you will be able to: 

ƴ Enable and configure the ASP.NET trace facility. 

ƴ Understand the data that is available in the ASP.NET trace facility. 

Estimated lesson time:  20 minutes 

 

 

Enabling and Configuring the ASP.NET Trace Facility 

The trace facility can be enabled in the Web.config file, but you can use the Web Site 

Administration Tool to provide a user-friendly GUI to enable and configure this 

option. This section demonstrates the enabling and setting of the ASP.NET trace facil 

ity options. 
 

Enabling the Trace Facility Using the Web Site Administration Tool 

The following steps identify how to enable and configure the trace facility using the 

Web Site Administration Tool: 

1. Open the Web Site Administration Tool by selecting Website | ASP.NET 

Configuration. 

2. Click the Application tab and click the Configure debugging and tracing link to 

view and modify the trace settings. 

3. Click Capture Tracing Information. This enables the trace facility. 

4. Change the settings as necessary. Table 1-6 describes each of the settings. 
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Table 1-6 ASP.NET Trace Settings 

Web Site Web.Config 

Administratio n Setting 

Tool Setting 

Capture tracing Enabled 

information 

 

 

 

 

 

 

 

 

 

 

 

 

Description 
 

 

 

Enables the trace facility. When this option 

is enabled, the other trace options are also 

enabled. 

Display tracing 

information on 

individual pages 

pageOutput Displays the trace information directly on 

the Web page that is being traced. 

Depending on the page content, the trace 

information displays either at the bottom 

of the Web page or behind the regular 

Web page content. 

Display trace 

output for 
 

 

 

 

 

 

 

 

Select the sort 

order for trace 

results 

localOnly 

 

 

 

 

 

 

 

 

 

 

traceMode 

Designates either Local requests only or All 

requests. When set to Local Requests Only, 

the trace facility only operates with 

requests and PostBacks from the computer 

that the Web server is running on. The All 

requests setting enables the trace facility to 

respond for all requests and PostBacks 

from any computer to the Web site. 

Enables sorting of the trace output either 

by time or by category. 

Number of trace 

requests to cache 

Select which 

trace results to 

cache 

requestLimit Sets the quantity of items to hold in the 

cache. 

mostRecent Designates the Most Recent Trace Results 

or the Oldest Trace Results. When set to 

Most Recent Trace Results, the cache con 

tinues to update, holding the latest 

results. When set to Oldest Trace Results, 

as soon as the number of requests has 

been met, the cache no longer updates 

until after the Web application is 

restarted. 



 

 

 

 

 

 

 

 

 

 

5. Run the Web application. 
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6. Navigate to the trace.axd page on the Web application (http://server/applica 

tion/trace.axd). This is not a physical Web page. Instead, trace.axd is a virtual 

page that is constructed dynamically based on the Web pages you visited, and 

displays the trace data that is available. 
 

Enabling the Trace Facility in the Web.Config File 

The ASP.NET trace facility can also be enabled in the Web applicationôs Web.config 

fi le. You do so using the following steps: 

1. Open the Web.Config file for your site. This is an XML file that contains settings 

for the Web site. 

2. Locate the trace element, which looks something like this. 

<trace 

enabled="false" 

requestLimit="10" 

pageOutput="false" 

traceMode="SortByTime" 

localOnly="true" 

mostRecent="true" 

/> 

3. Change the settings as necessary. Table 1-6 describes each of the settings. 

4. Run the Web application. 

5. Navigate to the trace.axd page on the Web application (http://server/applica 

tion/trace.axd) to display the trace data that is available. 
 

Viewing the Trace Data 

After turning on the ASP.NET trace facility, you can either view the trace output on 

each Web page (pageOutput="true"), or view the trace output by navigating to the 

trace.axd (http://server/application/trace.axd) page on the current Web application. 

When navigating to the trace.axd page, a summary page displays, which contains the 

list of results that are in the cache. Click on one of the cached results to view the result 

of a single page request, which is similar to the resultant information that is shown on 

each Web page when the page output is set to True. 
 

Security Alert If you opt for displaying the trace information on individual pages, the trace 

information can be displayed on any browser that makes a request. This is a potential security 

threat because sensitive information such as server variables will display. Be sure to disable page 

tracing on production Web servers. 

(http:/server/applica-
(http:/server/applica-
(http:/server/applica-
(http:/server/applica-
(http:/server/application/trace.axd)
(http:/server/application/trace.axd)
(http:/server/application/trace.axd)


 

 

 

 

 

 

40 

 

 

 

 

 

 

Chapter 1 Introducing the ASP.NET 2.0 Web Site 

 

 

The trace result page is broken into sections, as described in Table 1-7. This informa 

tion can be very useful when you are trying to identify performance issues and 

resource usage. 

Table 1-7 Trace Result Sections 

Trace Result Section Description 

Request Details Provides general details about the page request. 

Trace Information Displays performance information related to the Web 

pageôs life-cycle events. The From First(s) column displays 

the running time from when the page request started. The 

From Last(s) column shows the elapsed time since the pre 

vious event. 

Control Tree Displays information about each control on the Web page, 

such as the size of the rendered controls. 

Session State Displays all Session variables and their values. 

Application State Displays all Application variables and their states. 

Request Cookies Displays the list of cookies that are passed to the server as 

Collection part of the request. 

Response Cookies Displays the list of cookies that are passed to the browser as 

Collection part of the response. 

Headers Collection Displays the list of HTTP headers that are sent to the Web 

server as part of the request. 

Form Collection Displays the list of values that are posted back to the Web 

server. 

QueryString Displays the list of values that are included in the query 

Collection string. 

Server Variables Displays all server variables. 

 

 

Quick Check 

1. How can you make the trace data display on your Web page? 

2. What is the name of the virtual page that you can request to view trace data 

when the trace data is not displayed on its corresponding Web page? 



 

 

 

 

 

 

 

 

 

 

 

Quick Check Answers 

1. Set pageOutput="true". 
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2. The virtual page is called Trace.axd. 
 

 

Lab: Using the ASP.NET Trace Facility 

In the following lab, you use the Web Site Administration Tool to modify the Web site 

configuration by enabling the ASP.NET trace facility on the Web site. After that, you 

browse your Web site and view the trace results. 

 Exercise 1: Enable the ASP.NET Trace Facility 

In this exercise, you start Visual Studio 2005 and open the Web site from the previous lab. 

1. Open the MyFirstSite from the previous lab. Alternatively, you can open the 

completed Lesson 3 lab project from the CD. 

2. Open the Web Site Administration Tool by selecting Website | ASP.NET 

Configuration. 

3. Click the Application tab to display the application settings. 

4. Click the link to display the Configure debugging and tracing page. 

5. Click Capture tracing information. This enables the trace facility. 

6. Make the following changes to cache the latest 50 local request results without 

displaying on the Web page: 

Ὶ Select the Capture Tracing Information check box. 

Ὶ Ensure the Display Tracing Information On Individual Pages check box is 

unchecked. 

Ὶ Set the Display Trace Output For option to Local Requests Only. 

Ὶ Set the Select The Sort Order For Trace Results option to By Time. 

Ὶ Set the Number Of Trace Requests To Cache drop-down list to 50. 

Ὶ Set the Select Which Trace Results To Cache option to Most Recent Trace 

Results. 

7. Close the Web Site Administration Tool. 

8. Open the Web.config file. The new Web.config file will contain the following: 

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

<configuration 

   xmlns="http://schemas.microsoft.com/.NetConfiguration/v2.0"> 



 

 

 

 

 

 

42 

 

 

 

 

 

 

Chapter 1 Introducing the ASP.NET 2.0 Web Site 

 

 

<system.web> 

   <trace 

 enabled="true" 

 mostRecent="true"   

 requestLimit="50" /> 

   <compilation debug="true" /> 

</system.web> 

</configuration> 

Notice that the file contains the trace element and attributes to enable tracing as 

described. 

9. Press F5 to run the Web application. Although the default.aspx page is blank 

because it has no controls on it, the trace facility is still logging results. Press F5 

a couple times to refresh the Web page. 

10. In the Address bar, change the URL to point to the Page2.aspx file. Press F5 a 

couple times to refresh the Web page. 

11. In the Address bar, change the URL to request the trace.axd page. You should see 

the trace summary page shown in Figure 1-12. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1-12 The trace.axd summary screen. 

12. Click one of the links to open one of the trace result pages. Notice that Trace 

Information contains the timings for the events in the Web page life cycle as 

shown in Figure 1-13. 
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Figure 1-13 The detailed trace information. 

 



 

 

 

 

 

 

 

 

 

 

 

Chapter 2 

Adding and Configuring Server 
Controls 

 

 

Web site development provides many challenges that other application development 

projects donôt have. One such challenge is for the developer to create a Web site appli 

cation that provides seamless communication between the Web browser and the Web 

server. By seamless, we mean being able to move data back and forth in a way that 

gives the user the impression that the Web browser and server are one. ASP.NET helps 

the developer with this challenge by supplying server controls that provide automatic 

communication to the Web server when an event takes place. 

This chapter starts with a description of the two primary types of server controls that 

are available in ASP.NET: Hypertext Markup Language (HTML) and Web. After that, 

this chapter dives deeply into the Web page and server control life cycle to help you 

understand the operation of a server control. Lastly, this chapter covers some of the 

controls that are available in ASP.NET 2.0. 
 

Exam objectives in this chapter: 

ƴ Add and configure Web server controls. 

Ὶ Create HTML server controls in the designer. 

Ὶ Set HTML server control properties programmatically. 

Ὶ Use HTML server controls to programmatically access HTML tags. 

Ὶ Create HTML controls as elements in an HTML document. 

Ὶ Add Web server controls to a Web Form.   

Ὶ Configure the properties of Web server controls programmatically. 

Ὶ Configure Web server control properties by using the Microsoft Visual Stu 

dio Property Editor. 

Ὶ Specify whether events of a control cause a Web Form to post to the server. 

Ὶ Configure a control to receive postback events. 

Ὶ Access controls in Web Forms pages when working with naming contain 

ers and child controls.   
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Ὶ Use the Label Web server control to display customized text on a Web page. 

Ὶ Enable users to type information into a Web Form by using the TextBox 

Web server control. 

Ὶ Use the Button Web server control to send a command to the server when 

a button is clicked. 

Ὶ Implement the CheckBox Web server control. 

Ὶ Create a mutually exclusive set of choices by using the RadioButton Web 

server control. 

Ὶ Dynamically add Web server controls to a Web Forms page programmatically. 

ƴ Create event handlers for pages and controls. 

Ὶ Create event handlers for a page or control at design time. 

Ὶ Program a Web application. 

Ὶ Convert HTML server controls to HTML elements. 
 

Lessons in this chapter: 

ƴ Lesson 1: Using a Server Control  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

ƴ Lesson 2: Exploring Common Web Server Controls . . . . . . . . . . . . . . . . . . . . . 82 

 

 

Before You Begin 
To complete the lessons in this chapter, you should be familiar with Microsoft Visual 

Basic or C# and: 

ƴ Have a basic understanding of HTML and client-side scripting. 

ƴ Know how to create a new Web site. 
 

 

Real World 

Glenn Johnson 

On many occasions, Iôve seen developers select the wrong server control for the 

functionality that needed to be implemented. The problem was that these devel 

opers tended to use only a select few controls for most tasks. The end result is 

that they spent excessive amounts of time developing something that already 

existed in a different control. 
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A server control is a control that is programmable by writing server-side code to 

respond to events from the control. Server controls automatically maintain their state 

between calls to the server and are easily identified by their runat="server" attribute. A 

server control must have an ID attribute for you to reference it in code. ASP.NET pro 

vides two primary types of server controls: HTML and Web. All server controls, 

including the Web page class itself, inherit from the System.Web.UI.Control class. Fig 

ure 2-1 shows the class hierarchy of the Control class with its primary child classes. 
 

Control 

Class 

 

 

 

 
WebControl 

Class 

 Control 

 

 

 

 
HtmlControl 

Abstract Class 

 Control 

 

 

 

 
TemplateControl 

Abstract Class 

 Control 

 

 

Page 

Class 

      Template Control 

 

 

 

 
OtherSpecializedControls 

Abstract Class 

 Control 

 

Figure 2-1 The Control class with its primary child classes. Note that OtherSpecializedControls is 

not a class; itôs simply an indicator that there are other specialized controls that inherit from the 

Control class. 

 

This section covers the life cycle of the Web page and its controls. After that, HTML 

and Web server controls are covered. 
 

Af ter this lesson, you will be able to: 

ƴ Describe the life cycle of the Web page and its controls. 

ƴ Describe ViewState. 

ƴ Explain the order and purpose of the primary events that take place when a page is 

requested. 

Estimated lesson time:  30 minutes 



 

 

 

 

 

 

54 

 

 

 

 

 

 

Chapter 2 Adding and Configuring Server Controls 

 

 

Understanding the Life Cycle of the Web Page and Its Controls 

To thoroughly understand how server controls operate, itôs important to have a good 

understanding of the life cycle of a Web page and its controls. The life cycle starts 

when the browser requests a Web page from a Web site. The Web server constructs 

the Web page object and all of its child control objects and uses these objects to ren 

der the Web page to the browser. After that, the objects are destroyed. The Web page 

object and its child control objects are destroyed to free up resources. This allows the 

Web server to scale nicely but poses problems when youôre trying to hold onto object 

data, or state, between calls to the server. This is where ViewState comes to the rescue. 
 

What Is ViewState? 

ViewState is the mechanism by which Web page object and child control object data 

can be maintained between page requests. Any object data that cannot be represented 

as HTML in the Web page is eligible to be placed into ViewState. For example, when 

a user clicks the Submit button on a Web page, a Postback occurs, sending all form 

data back to the Web server. ViewState is implemented by using a hidden form field 

called ñ__ViewStateò to store the data. At the server, ViewState is used to reconstruct 

the Web page and its server controls. 
 

Using EnableViewState to Minimize ViewState Size 

Adding lots of data to ViewState can cause performance problems because the data is 

sent to the browser when a page is requested and back to the server when the data is 

posted back. To minimize the data that is in ViewState, you can set the EnableViewState 

property, which your server controls to false. Be careful, however, because setting this 

property to false means that you need to write code to repopulate the control yourself 

between page calls. 
 

Control and Data State Separation 

In ASP.NET 2.0, controls have the ability to separate data state and control state. Pre 

vious versions of ASP.NET stored data and control state together, and when a con 

trolôs EnableViewState property was set to false, the control lost its appearance along 

with the data. What this means is that, in ASP.NET 2.0 you can set a controlôs Enable- 

ViewState to false and you lose the data but not the controlôs appearance. This also 

means that a control may still be contributing to the size of the __ViewState input even 

when the EnableViewState property is set to false. 



 

 

 

 

 

 

 

 

 

 

 

NOTE .NET 2.0 
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Control state and data state separation is new in ASP.NET version 2.0. 

 

 

Identifying  ViewState Contributors  

One problem that plagues many Web pages is that ViewState becomes bloated, which 

causes performance problems when receiving and posting pages. You can use the 

ASP.NET trace facility to examine the controls that contribute to ViewState. The trace 

facility also displays the ViewState size for each control, which means that you can eas 

ily identify the source of the bloat. 

To use the ASP.NET trace facility to identify ViewState contributors, follow these steps: 

1. Enable the trace facility as described in Chapter 1, ñIntroducing the ASP.NET 2.0 

Web Site.ò 

2. Browse the Web site, visiting the Web pages that you are interested in obtaining 

ViewState information for. 

3. View the trace information; the Control Tree section indicates the ViewState size 

and the ControlState size for each control on the Web page. 
 

Web Page and Server Control Events 

All server controls have methods and events that execute during their life cycles, as 

their pages are being created and destroyed. Because the Web page derives from the 

Control class, it also has methods and events that execute as it is being created and 

destroyed. Table 2-1 contains an ordered list of the methods that execute and the 

events that take place when a page is requested. This table also contains the method 

names that correspond to the event. This list is specifically focused on ViewState and 

its availability during the controlôs life cycle. 

Table 2-1 Web Page/Server Control Life Cycle Methods and Events 

Method (Event) 

1. OnInit (Init) 

Description 

Initializes each child control of the current  

control. 
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Table 2-1 Web Page/Server Control Life Cycle Methods and Events 

Method (Event) Description 

2. LoadControlState Loads the ControlState of the control. To use 

this method, the control must call the 

Page.RegisterRequiresControlState method in 

the OnInit method of the control. 

3. LoadViewState Loads the ViewState of the control. 

4. LoadPostData Is defined on interface IPostBackDataHandler. 

Controls that implement this interface use 

this method to retrieve the incoming form 

data and update the controlôs properties 

accordingly. 

5. Load (OnLoad) Allows actions that are common to every 

request to be placed here. Note that the con 

trol is stable at this time; it has been initialized 

and its state has been reconstructed. 

6. RaisePostDataChangedEvent Is defined on the interface IPostBackData- 

Handler. Controls that implement this inter 

face use this event to raise change events in 

response to the Postback data changing 

between the current Postback and the previ 

ous Postback. For example, if a TextBox has a 

TextChanged event and AutoPostback is 

turned off, clicking a button causes the Text- 

Changed event to execute in this stage before 

handling the click event of the button, which 

is raised in the next stage. 

7. RaisePostbackEvent Handles the client-side event that caused the 

Postback to occur. 
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Table 2-1 Web Page/Server Control Life Cycle Methods and Events 

Method (Event) Description 

8. PreRender (OnPreRender) Allows last-minute changes to the control. 

This event takes place after all regular Post- 
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9. SaveControlState 
 

 

 

 

 

 

10. SaveViewState 
 

 

 

11. Render 
 

 

 

 

 

 

 

12. Dispose 
 

 

 

 

 

 

13. UnLoad 

back events have taken place. This event takes 

place before saving ViewState, so any changes 

made here are saved. 

Saves the current control state to ViewState. 

After this stage, any changes to the control 

state are lost. To use this method, the control 

must call the Page.RegisterRequiresControlState 

method in the OnInit method of the control. 

Saves the current data state of the control to 

ViewState. After this stage, any changes to the 

control data are lost. 

Generates the client-side HTML, Dynamic 

Hypertext Markup Language (DHTML), and 

script that are necessary to properly display 

this control at the browser. In this stage, any 

changes to the control are not persisted into 

ViewState. 

Accepts cleanup code. Releases any unman- 

aged resources in this stage. Unmanaged 

resources are resources that are not handled 

by the .NET common language runtime, such 

as file handles and database connections. 

Accepts cleanup code. Releases any managed 

resources in this stage. Managed resources are 

resources that are handled by the runtime, 

such as instances of classes created by the 

.NET common language runtime. 



 

 

 

 

 

 

58 

 

 

 

 

 

 

Chapter 2 Adding and Configuring Server Controls 

 

 

Creating Event Handlers 

The Web page and its server controls have a default event. For example, the Web 

pageôs default event is Load event, and the buttonôs default event is the Click event. In 

the Microsoft Visual Studio 2005 design time environment, you can add an event han 

dler method for the default event by simply double-clicking the design surface of the 

object. An event handler is created in the code-behind file. For example, if you double- 

click on the Web page (donôt double-click a server control), a Page_Load event handler 

method is created in the code-behind page, and you can simply add your custom code 

into this method. 

The VB.NET and C# Web page designers differ when it comes to creating event han 

dlers for other events, including PostBack events. 

Adding the VB.NET Event Handler For VB.NET, use the following steps to create an 

event handler for the Init event, assuming that you are currently looking at the Web 

page: 

1. Right-click the Web page and click View Code. This opens the code-behind page 

without inserting any code. 

2. In the code-behind file, click the object drop-down list and click Page Events, as 

shown in Figure 2-2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-2 Add the Init event handler to a VB.NET Web page. 

3. Click the event drop-down list and click the Init event that adds the following 

event handler code: 
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Protected Sub Page_Init(ByVal sender As Object, ByVal e As System.EventArgs) _ 

Handles Me.Init 

 
End Sub 
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Adding the C# Event Handler In C#, the event handler drop-down list only contains 

existing events, not all events. This means that you need to explicitly type the event 

handler methods for Page events, but there is a way to use the Graphical User Inter 

face (GUI) to add event handlers for the server controls that are on the Web page. To 

add the Init event handler to a C# Web page, follow these steps: 

1. Type the following code into the code-behind page. The Web page has its Auto- 

EventWireup property set to true in the @Page directive at the top of the Source 

view, which means that the runtime automatically connects to the event handler 

that you create as long as the method name is in the form Page_Event. 

private void Page_Init(object sender, EventArgs e) 

{  

 
}  

2. To add an event handler for a server control thatôs on the Web page, in Design 

view, click the server control to select it. 

3. In the Properties windows, click the Events icon, which is the button that has the 

yellow lightning bolt. This changes the Properties window to the events view. 

4. Locate the Init event. Double-click anywhere on the line that contains the Init 

event, which opens the code-behind page and inserts the following event han 

dler code as shown in Figure 2-3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-3 Add the Init event handler to a C# server control. 
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Making the Decision: HTML or Web Server Controls? 

The following sections cover HTML and Web server controls. Frequently, the ques 

tion arises: which one should I use? Here is some guidance that can help you choose 

the proper control type. 

Consider using the HTML server controls when any of the following conditions exist: 

ƴ You are migrating existing ASP pages to ASP.NET. 

ƴ The control needs to have custom client-side JavaScript attached to the controlôs 

events. 

ƴ The Web page has lots of client-side JavaScript and that is referencing the control. 

In all other cases, you should consider using the more powerful Web server controls. 

 

MORE INFO  HTML and Web server controls 

For more information about the differences between HTML server controls and Web server con 

trols, visit http://msdn2.microsoft.com/en-us/zsyt68f1.aspx. 

 

 

HTML Server Controls  

An HTML server control looks like its matching HTML tag, but it also contains the 

runat="server" attribute. HTML server controls provide server-side objects that you can 

programmatically access. In the Web browser, they typically render as single HTML 

tags. The primary reason to use HTML server controls is to provide an easy conver 

sion of older Web sites to ASP.NET. Figure 2-4 shows the class hierarchy of the com 

mon HTML server controls. 

http://ASP.NET
http://msdn2.microsoft.com/en-us/zsyt68f1.aspx
http://ASP.NET


 

 

 

 

 

 

 

 

 

 

HtmlControl 

MustInherit Class 

 Control 
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HtmlContainerControl 

MustInherit Class 

 HtmlControl 

 

 

 

HtmlGenericControl 

Class 

 HtmlContainerControl 

 

 

 

 
HtmlImage 

Class 

 HtmlControl 

 

 

 

HtmlInputHidden 

Class 

 HtmlInputControl 

 

 

 

 
HtmlInputControl 

MustInherit Class 

 HtmlControl 

 

 

 

HtmlInputButton 

Class 

 HtmlInputControl 

 

 

 

 
HtmlLink 

Class 

 HtmlControl 

 

 

 

HtmlInputText 

Class 

 HtmlInputControl 

 

 

 

 
HtmlInputSubmit 

Class 

 HtmlInputButton 

 

 

 

 
HtmlInputReset 

Class 

 HtmlInputButton 

 

Figure 2-4 The class hierarchy of the common HTML server controls. 

 

Creating HTML Control Elements in an HTML Document  

You can easily create HTML controls as elements in an HTML document. Consider 

the following Web page on an existing ASP Web site. 
 
Old ASP Web Page 
<html> 

<head><title>Customer Page</title></head> 

<body> 

   <form name="Form1" method="post" action="update.asp" id="Form1" > 

 <input type="text" name="CustomerName"   

id="CustomerName" > 

 <input type="submit" name="SubmitButton" 

value="Submit" id="SubmitButton" > 

   </form> 

</body> 

</html> 
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This is a form that has a text box and a submit button. The user can type a customer 

name and click the submit button to POST the data back to the update.asp page at the 

Web server. 

Using HTML controls, you can easily convert the Web page to ASP.NET 2.0, resulting 

in the following. 
 
Converted ASP.NET 2.0 Web Page 
<html> 

<head><title>Customer Page</title></head> 

<body> 

   <form name="Form1" method="post" id="Form1" runat="server"> 

 <input type="text" name="CustomerName"   

id="CustomerName" runat="server" > 

 <input type="submit" name="SubmitButton" 

value="Submit" id="SubmitButton" runat="server"> 

   </form> 

</body> 

</html> 

 

Notice that there is a one-to-one conversion from the HTML tag to the HTML server 

control, but the runat="server" attribute was added. In essence, HTML controls were 

created by simply modifying the elements of the HTML document. Also, notice that 

the action attribute was removed from the form tag, because itôs customary to send 

the data back to the same page. 
 

Creating HTML Server Controls i n the Designer 

To create an HTML server control using the Visual Studio 2005 designer, perform the 

following steps: 

1. Click the HTML tab in the Toolbox. 

2. Drag an HTML element to either the Design or Source view of the Web page. 

3. Convert the element to an HTML server control. In Source view, add the 

runat="server" attribute. In Design view, right-click the HTML element and click 

Run As Server Control. A glyph appears on the upper-left corner of the control in 

Design view to indicate that it is a server control. 
 

NOTE Location of HTML Server Controls  

An HTML server control must be located inside a form element that has the runat="server" attribute 

to operate properly. 
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If you decide that you no longer need to program an HTML server control in server 

code, you should convert it back to a plain HTML element. Each HTML server control 

in a page uses resources, so it is a good practice to minimize the number of controls 

that the ASP.NET page has to work with. In Design view, right-click the control and 

clear the check mark next to Run As Server Control. In Source view, remove the 

runat="server" attribute from the controlôs tag. If the HTML element is referenced by 

client script, you should not remove the ID attribute. 
 

Setting the HTML Server Control Properties 

By default, HTML elements within an ASP.NET file are treated as literal text. You can 

not reference them in server-side code until you convert the HTML element into an 

HTML server control. You should also set the elementôs ID attribute to give you a way 

to programmatically reference the control. Table 2-2 contains a list of the properties 

that all HTML server controls have in common. You can set the properties of the 

HTML server control by setting the attributes in the Source view, by setting the prop 

erties in the Design view, or by setting the properties programmatically in code. This 

section examines all three methods. 

Table 2-2 Common HTML Server Control Properties 

Property 

Attributes 

 

 

 

Disabled 
 

 

 

Id 

Style 

 

 

TagName 
 

 

Visible 

Description 

A list of all attribute name/value pairs expressed on a server 

control tag within a selected ASP.NET page. This is accessible 

via code. 

A value that indicates whether the disabled attribute is included 

when an HTML control is rendered on the browser, which 

makes the control read-only when true. 

The programmatic identification of the control. 

A list of all cascading style sheet (CSS) properties that are 

applied to the specified HTML server control. 

The element name of a tag that contains a runat="server" 

attribute. 

A value that indicates whether the HTML server control is dis 

played on the page. If this value is set to false, the control does 

not render any HTML to the browser. 
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Setting Properties in Source View In Source view, you set the properties of an HTML 

control by adding the appropriate HTML attribute to the HTML server controlôs ele 

ment. Consider the following HTML server control button. 

<input type="button" 

 id="myButton"   

 runat="server"   

 style="position: absolute; top: 50px; left: 100px;"   

 value="Click Me" 

 visible="true" /> 

Notice that this server control has many of the same attributes that an HTML input 

button element has, except it has the runat="server" attribute and the visible attribute. 

The ID sets the programmatic identification to myButton, the style attribute sets the 

location of the control, the value of Click Me displays on the button face, and the but 

ton is visible. The rendered HTML looks like the following: 

<input   

 id="myButton" 

 name="myButton" 

 type="button"   

 style="position: absolute; top: 50px; left: 100px;"   

 value="Click Me" /> 

Notice that the visible attribute is missing. The fact that the input element was in the 

rendered HTML is an indicator that the visible attribute was set to true. If the visible 

attribute was set to false, the input element would be missing from the rendered 

HTML at the browser. Also, if the name attribute is not explicitly set, the name 

attribute is set to the ID attributeôs value. 

Setting Properties in Design View In Design view, the properties of an HTML control 

are set by clicking the server control and modifying the desired properties in the Prop 

erties window. Figure 2-5 shows the same button configured using the Properties 

window. Changes that are made in the Properties window are reflected in the Source 

view, and changes in the Source view are reflected in the Properties window in 

Design view. 
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Figure 2-5 Setting the HTML input button properties using the Properties window. 
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Setting Properties Programmatically in Code  To set the properties of an HTML 

server control programmatically, use the dot notation to refer to the HTML server con 

trol by its ID property, and specify the property that you wish to change. All properties 

are essentially strings, integers, or boolean except the style property, which is a collec 

tion of keys as strings and values as strings. The following code was added to the 

Page_Load event handler; it sets the visible and style properties of the button that has 

the ID myButton: 

'VB  

myButton.Visible = True 

myButton.Style.Add("position", "absolute") 

myButton.Style.Add("left", "75px") 

myButton.Style.Add("top", "150px") 

 
//C# 

myButton.Visible = true; 

myButton.Style.Add("position", "absolute"); 

myButton.Style.Add("left", "75px"); 

myButton.Style.Add("top", "150px"); 
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Using HTML Server Controls to Programmatically Access HTML Tags If you need to 

access the properties of an HTML tag from a server control, the HTML tag must be 

converted to an HTML server control by adding the runat="server" attribute. The fol 

lowing steps demonstrate how clicking the HTML Button Input reads the value from 

an HTML Text Input and sets the innerText of an HTML Div: 

1. Add an HTML Text Input and an HTML Div from the Toolbox. 

2. Position these HTML elements as shown in Figure 2-6. 
 

NOTE Setting the Layout to Absolute Positioning 

If you want to enable absolute positioning of controls on your Web pages, you can change 

the default positioning by selecting Layout | Positioning | Auto-position Options to display 

the Options window. Locate the HTML Designer | CSS Positioning options and set the posi 

tioning options to Absolutely positioned for controls added using the Toolbox, paste, or 

drag-and-drop options. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-6 Add HTML elements to the page and convert to HTML server controls. 

3. Right-click the HTML Text Input and HTML Div and click Run As Server Control. 

4. Double-click myButton to add the Click event handler and add code to read 

from the HTML Text Input and place its value into the HTML Divôs innerText 

property. 

'VB  

Protected Sub myButton_ServerClick(ByVal sender As Object, _ 

   ByVal e As System.EventArgs) _ 

   Handles myButton.ServerClick 

DIV1.InnerText = Text1.Value 

End Sub 



 

 

 

 

 

 

 

 

 

 
//C# 
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protected void myButton_ServerClick(object sender, 

   System.EventArgs e) 

{  

DIV1.InnerText = Text1.Value; 

}  

 

Best Practices for Using HTML Server Controls 

HTML server controls are also useful when your control needs to have client-side Java- 

Script events attached. 

There are a couple of disadvantages to using HTML server controls. One disadvantage 

is that HTML controls donôt have a programming model that is consistent with Win- 

Form programming. For example, in WinForm programming, the data that is typed 

in the text box is available via the Text property, whereas the HTML server controlôs 

text box data is available via the Value property. 

Another disadvantage to HTML server controls is that an HTML server control directly 

maps to a single HTML tag. Wouldnôt it be great if you could add a single server control 

to a Web page and it would be rendered as many HTML tags? Web server controls are 

the answer. 
 

Web Server Controls 

Web server controls offer more functionality and a more consistent programming 

model than HTML server controls. Web server controls may also render as many 

HTML tags and may also include client-side JavaScript code. This means that it is pos 

sible to create very elaborate Web server controls, such as a calendar control or a data 

grid control. 

Most, but not all, Web server controls inherit from the WebControl class. Figure 2-7 

shows the class hierarchy of some of the more common Web server controls. 

Web server controls have the ability to detect the Web browserôs capabilities and ren 

der appropriately based on those capabilities. This means that the Web server con 

trols can use the Web browser to its fullest potential. 
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CompositeDataBoundControl 
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Class 

 CompositeDataBoundControl 

 

Figure 2-7 The class hierarchy of some of the common Web server controls. 

 

In the design environment, a typical Web server controlôs source markup might look 

like the following. 

<asp:textbox attributes runat="server" /> 

 

The attributes of the Web server control are used to control the look and behavior of 

the Web server control. These attributes may not render as attributes in the HTML 

that is rendered to the Web browser. 
 

Adding Web Server Controls to the Web Page 

A Web server control can be added to a Web page using Visual Studio 2005 Design 

view or Source view, or the Web server controls can be added dynamically via code. 

This section covers each of these methods. 
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Adding Web Server Controls Using Design View 

Use these steps to add a Web server control to a Web page using the Design view: 

1. Open the Web page in Visual Studio 2005. 

2. Click the Design tab on the bottom of the Web page. 

3. Open the Toolbox and click the tab called Standard. 

4. Drag and drop a Web server control on the Web page. 
 

Adding Web Server Controls Using Source View 

Use these steps to add a Web server control to a Web page using the Source view: 

1. Open the Web page in Visual Studio 2005. 

2. Click the Source view tab on the bottom of the Web page. 

3. Perform either step 4 or steps 5 and 6. 
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4. In the Source View of the Web page, type the Web server control element and its 

attributes. 

5. Open the Toolbox and click the Standard tab. 

6. In the Source View of the Web page, drag and drop a Web server control. 

Like the HTML server control, the Web server control must be located within a form 

element that has the runat="server" attribute. 
 

Adding Web Server Controls Dynamically Via Code 

In addition to adding Web server controls using Visual Studio 2005, you can also pro 

grammatically add Web server controls to the Web page dynamically. It is important 

to understand the Web page and server control life cycle described in Table 2-1 to 

assure that the control operates properly. Notice that the OnInit(Init) method and 

event are typically used to initiate child controls. The following steps demonstrate the 

implementation of dynamically generated Web controls: 

1. Open the Web pageôs code-behind page in Visual Studio 2005. 

2. Click the Source view tab on the bottom of the Web page. 

3. In the Page_Init method, add code to create a new instance of the Web server 

control. 

4. After creating the instance, add code to make the control visible. 
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5. Add the control to the Controls collection of form1. Your code should look like 

the following. 

'VB  

Protected Sub Page_Init(ByVal sender As Object, _ 

   ByVal e As System.EventArgs) Handles Me.Init 

Dim c As New TextBox() 

c.ID = "txtUserName" 

c.Visible = True 

form1.Controls.Add(c)) 

End Sub 

 
//C# 

protected void Page_Init(object sender, 

   System.EventArgs e) 

{  

TextBox c = new TextBox(); 

c.ID = "txtUserName"; 

c.Visible = true; 

form1.Controls.Add(c)); 

}  

 

Setting the Web Server Control Properties 

Most, but not all Web Server controls inherit from the WebControl class. All Web 

server controls must contain a valid ID to give you a way to programmatically refer 

ence the control. Table 2-3 contains a list of the properties that all Web server controls 

have in common. You can set the properties of the Web server control by setting the 

attributes in the Source view, by setting the properties in the Design view, or by setting 

the properties programmatically in code. This section examines all three methods. 

Table 2-3 Common Web Server Control Properties 

Property Description 

AccessKey The keyboard shortcut key. It can specify a single letter 

or number that the user can press while holding down 

Alt. For example, specify ñQò if you want the user to press 

Alt+Q to access the control. The property is supported 

only in Microsoft Internet Explorer 4.0 and later. 
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Table 2-3 Common Web Server Control Properties 

Property Description 
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Attributes 

 

 

 

 

 

 

 

BackColor 

 

 

 

BorderColor 
 

 

 

BorderWidth 
 

 

 

BorderStyle 
 

 

 

CssClass 
 

 

Style 
 

 

Enabled 
 

 

 

EnableTheming 
 

 

EnableViewState 

A collection of additional attributes on the control that is 

not defined by a public property, but that should be ren 

dered in the primary HTML element of this control. This 

allows you to use an HTML attribute that is not directly 

supported by the control. This property is accessible pro 

grammatically; it cannot be set in the designer. 

The background color of the control, which can be set 

using standard HTML color identifiers, such as ñredò or 

ñblue,ò or RGB values expressed in hex format (ñ#ffffffò). 

The border color of the control, which can be set using 

standard HTML color identifiers, such as ñblackò or 

ñred,ò or RGB values expressed in hex format (ñ#ffffffò). 

The width of the control's border in pixels. Not fully sup 

ported for all controls in browsers earlier than Internet 

Explorer 4.0. 

The border style, if there is any. Possible values are: Not- 

Set, None, Dotted, Dashed, Solid, Double, Groove, Ridge, 

Inset, and Outset. 

The cascading style sheet (CSS) class to assign to the 

control. 

A list of all cascading style sheet (CSS) properties that are 

applied to the specified HTML server control. 

An attribute that disables the control when set to false. 

This dims the control and makes it inactive. It doesnôt 

hide the control. 

The default of true, which enables themes for this 

control. 

The default of true, which enables view state persistence 

for the control. 
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Table 2-3 Common Web Server Control Properties 

Property Description 

Font An attribute that contains subproperties that you can 

declare using the property-subproperty syntax in the 

opening tag of a Web server control element. For exam 

ple, you can make a Web server controlôs text italic by 

including the Font-Italic attribute in its opening tag. 

ForeColor The foreground color of the control. It is not fully sup 

ported for all controls in browsers earlier than Internet 

Explorer 4.0. 

Height The controlôs height. It is not fully supported for all con 

trols in browsers earlier than Internet Explorer 4.0. 

SkinID The skin to apply to the control. 

TabIndex The controlôs position in the tab order. If this property is 

not set, the controlôs position index is 0. Controls with 

the same tab index can be tabbed according to the order 

in which they are declared in the Web page. This works 

only in Internet Explorer 4.0 and later. 

ToolTip The text that appears when the user hovers the mouse 

pointer over a control.  The ToolTip property does not 

work in all browsers. 

Width The width of the control. The possible units are: Pixel, 

Point, Pica, Inch, Mm, Cm, Percentage, Em, and Ex. The 

default unit is pixels. 
 

Setting Properties in Source View In Source view, the properties of a Web server con 

trol are set by adding the appropriate attributes to the Web server controlôs element. 

Consider the following Web server control button: 

<asp:Button ID="btnWebButton" 

runat="server"   

Style=" position: absolute; top: 50px; left: 300px;"   

Text="WebButton" /> 

Notice that this server control has different attributes from its HTML counterpart. For 

example, the Text property on the Web server control coincides with the value prop 
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erty on the HTML server control. The difference is an attempt to provide a consistent 

programming model among Web server controls and Windows Forms controls. As 

with HTML server controls, the ID property sets the programmatic identification. The 

style attribute sets the location of the control, and the Text of WebButton displays on 

the button face. The rendered HTML looks like the following: 

<input id="btnWebButton" 

type="submit" 

name="btnWebButton"   

value="WebButton" 

style=" position: absolute; top: 50px; left: 300px;" /> 

Notice that the rendered HTML creates an HTML input element that is configured as 

a submit button, and the value attribute becomes the Text property on the Web server 

control. Also, if the name attribute is not explicitly set, the name attribute is automati 

cally set to the ID. 

Setting Properties in Design View In Design view, the properties of a Web control are 

set by clicking the server control and modifying the desired properties in the Proper 

ties window. Figure 2-8 shows the same button configured using the Properties win 

dow. Itôs rather interesting to note that the Style property is not available in the 

Properties window. Changes that are made in the Properties window are reflected in 

the Source view; changes in the Source view are reflected in the Properties window in 

Design view. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-8 Setting the Web server Button control properties using the Properties window. 
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Setting Properties Programmatically in Code To set the properties of a Web server 

control programmatically, use the dot notation to refer to the Web server control by its 

ID property and specify the property that you wish to change. The following code was 

added to the Page_Load event handler; it sets the visible and style properties of the but 

ton that has the ID of btnWebButton. 

'VB  

btnWebButton.Visible = True 

btnWebButton.Style.Add("position", "absolute") 

btnWebButton.Style.Add("top", "200px") 

btnWebButton.Style.Add("left", "350px") 

 
//C# 

btnWebButton.Visible = true 

btnWebButton.Style.Add("position", "absolute"); 

btnWebButton.Style.Add("top", "200px"); 

btnWebButton.Style.Add("left", "350px"); 

Notice that the Style property is available for programmatic access and that changing 

the top and left values causes the control to be relocated. 
 

Controlling Automatic PostBack 

Some server controls always cause a PostBack when a specific event occurs. For exam 

ple, the Button controlôs Click event always causes a PostBack. Other controls, such as 

the TextBox, have events that do not cause an automatic PostBack, but they are config 

urable to do so as required. For example, the TextBox contains a default event called 

TextChanged. By default, the TextChanged event does not cause an automatic PostBack, 

but the event is not lost. Instead, the event is raised when a different control, such as 

a Button, causes a PostBack. 

When working with events that do not cause automatic PostBacks, itôs important to 

understand when these events are raised with regard to the Web page life cycle that 

was defined in Table 2-1. Any postponed events, that is, events that do not cause auto 

matic PostBacks, execute before the events that caused the PostBacks. For example, if 

the text is changed in a TextBox and a Button is clicked, the Button causes a PostBack, 

but the TextChanged event of the TextBox executes and then the Click event of the But 

ton executes. 

If you want to change a postponed event to an immediate event, set the AutoPostBack 

property of the control to true. You can do so in the Properties window, via code, or by 

adding the AutoPostBack="True" attribute to the Web server control element in Source 

view. 
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Working with Naming Containers and Child Controls 
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A Web page is made up of a hierarchy of controls. The System.Web.UI.Control class, 

which is the class that the Web page and its controls inherit from, has a Controls col 

lection property. This means that the Web page has a Controls collection, each of the 

controls in that collection has its own Controls collection, and so on. 

The Web page is a naming container for the controls that are added to it. A naming con 

tainer defines a unique namespace for control names. Within a naming container, 

every control must be uniquely identifiable. Typically, this is accomplished by assign 

ing a unique value to the server controlôs ID property. The ID is the programmatic 

name of the control instance. For example, if you set the ID property of a Label control 

to lblMessage, you can reference the control in code as lblMessage and there cannot be 

another control in this naming container that has the ID of lblMessage. 

Many data-bound controls, such as the GridView control, are containers for child con 

trols. For example, when the GridView control is instantiated, it generates multiple 

instances of child controls to represent the row and column data. How can multiple 

GridView controls be added to a Web page, and then, when their child controls are cre 

ated, each has its own unique ID property? This is because the GridView control is a 

naming container. 

The naming container for a given child control is a control above it (parent or higher) 

in the hierarchy that implements the INamingContainer interface. A server control 

implements this interface to create a unique namespace for populating the UniqueID 

property values of its child server controls. The UniqueID property contains the fully 

qualified name of the control. The difference between this property and the ID prop 

erty is that the UniqueID property is generated automatically by the NamingContainer 

and contains the NamingContainer information. 

Searching for Controls If you want to locate a child control within a given Naming- 

Container, use the FindControl method of the NamingContainer. The FindControl 

method recursively searches the underlying child controls, but the searches do not 

enter the Controls collection of any child control that is a NamingContainer. The fol 

lowing code snippet shows how to find a control named lblMessage on the Web page. 

'VB  

Dim c As Control = FindControl("lblMessage") 

 
//C# 

Control c = FindControl("lblMessage"); 
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This code snippet may not have much value because you can simply access lblMes 

sage directly by its ID. The FindControl method is most valuable when you need to 

locate a control that has been dynamically created. If a control is created dynamically, 

you are not able to directly reference it by its ID property. Instead, you need to find the 

control, based on its ID property, and assign the returned value to a control variable 

that you can use to access the control. For example, the GridView dynamically creates 

its child controls using the format ñctlò plus n, where n is a numeric index for each 

control. To access a child control called ctl08, use the following code. 

'VB  

Dim c As Control = GridView1.FindControl("ctl08") 

 
//C# 

Control c = GridView1.FindControl("ctl08"); 

 

 

Quick Check 

1. What property do you modify on a server control to minimize the size of 

the ViewState data? 

2. What happens in the OnInit method of a control? 

3. If you are migrating ASP pages to ASP.NET, what type of server controls 

would you use? 

Quick Check Answers 

1. Set EnableViewState to false. 

2. Each child control of the current control is initialized. 

3. Use HTML server control. 
 

Lab: Exploring Web Page and Server Control Life Cycle Events 

In this lab, you explore the Web page and server control life cycle events to gain an 

understanding of these events. 

 Exercise 1: Configuring Web page event handlers 

In this exercise, you configure some of the Web page and server control events by add 

ing event handlers for some of the primary events and running the Web page to dis 

play the order of the events. 
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1. Open Visual Studio 2005 and create a new Web site called LifeCycleEvents 

using your preferred programming language. The new Web site is created and a 

Web page called Default.aspx is displayed. 

2. Double-click the Default.aspx Web page to create a Page_Load event handler. 

3. In the Page_Load event handler, add the following code. 
 

'VB  

Protected Sub Page_Load(ByVal sender As Object, _ 

   ByVal e As System.EventArgs) Handles Me.Load 

System.Diagnostics.Debug.Write("Page_Load<br>") 

End Sub 

 
//C# 

protected void Page_Load(object sender, EventArgs e) 

{  

System.Diagnostics.Debug.Write("Page_Load<br>"); 

}  

 

4. Use the following procedure to add event handlers for the PreInit, Init, PreRender, 

and Unload events, placing Debug.Write code in each event handler that writes 

the name of the event handler to the Debug window. 

VB.NET 

a. In the code-behind file, click the object drop-down list and click Page 

Events, as shown in Figure 2-2. 

b. Click the event drop-down list and click the desired event, which adds the 

event handler code. 

c. Add the following event handler code, taking care to replace the event han 

dler name string with the actual name of the event handler. 
 

   System.Diagnostics.Debug.Write("HandlerName") 

 

d. Your code should look like the following: 
 

Partial Class _Default 

Inherits System.Web.UI.Page 

 
Protected Sub Page_Init(ByVal sender As Object, _ 

  ByVal e As System.EventArgs) Handles Me.Init 

   System.Diagnostics.Debug.WriteLine("Page_Init") 

End Sub 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

  ByVal e As System.EventArgs) Handles Me.Load 
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   System.Diagnostics.Debug.WriteLine("Page_Load") 

End Sub 

 
Protected Sub Page_PreInit(ByVal sender As Object, _ 

  ByVal e As System.EventArgs) Handles Me.PreInit 

   System.Diagnostics.Debug.WriteLine("Page_PreInit")  

End Sub 

 
Protected Sub Page_PreRender(ByVal sender As Object, _ 

  ByVal e As System.EventArgs) Handles Me.PreRender 

   System.Diagnostics.Debug.WriteLine("Page_PreRender") 

End Sub 

 
Protected Sub Page_Unload(ByVal sender As Object, _ 

  ByVal e As System.EventArgs) Handles Me.Unload 

   System.Diagnostics.Debug.WriteLine("Page_Unload") 

End Sub 

End Class 

 

C# 

a. Type the code for each of the events. The code is in the following format, 

but be sure to replace Event with the name of the event name: 
 

protected void Page_Event(object sender, EventArgs e) 

{  

}  

 

b. Add the following event handler code, taking care to place the event han 

dler name in string: 
 

   System.Diagnostics.Debug.Write("HandlerName"); 

 

c. Your code should look like the following: 
 

using System; 

using System.Data; 

using System.Configuration; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class _Default : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

System.Diagnostics.Debug.WriteLine("Page_Load"); 



 

 

 

 

 

 

 

 

 

 

 
}  
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}  

 
protected void Page_Init(object sender, EventArgs e) 

{  

   System.Diagnostics.Debug.WriteLine("Page_Init"); 

}  

 
protected void Page_PreRender(object sender, EventArgs e) 

{  

   System.Diagnostics.Debug.WriteLine("Page_PreRender"); 

}  

 
protected void Page_PreInit(object sender, EventArgs e) 

{  

   System.Diagnostics.Debug.WriteLine("Page_PreInit"); 

}  

 
protected void Page_Unload(object sender, EventArgs e) 

{  

   System.Diagnostics.Debug.WriteLine("Page_Unload"); 

}  

 

5. Press F5 to run the Web application. You then receive a prompt stating that the 

Web site cannot be debugged without adding a Web.config file with debugging 

enabled. Click OK. The Web page is displayed, although it is blank because no 

controls were added. 

6. Locate the Output window in Visual Studio 2005. In the Output window, you 

should see the following list of events. Notice the order of the events. 

Page_PreInit 

Page_Init 

Page_Load 

Page_PreRender 

Page_Unload 
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Lesson 2: Exploring Common Web Server Controls 

ASP.NET 2.0 provides many Web server controls that can be used to increase produc 

tivity. This lesson briefly covers some of the more common Web server controls. 
 

After this lesson, you will be able to: 

ƴ Use the Following Web server controls: 

Ὶ Label 

Ὶ TextBox 

Ὶ Button 

Ὶ CheckBox 

Ὶ RadioButton 

Estimated lesson time:  60 minutes 

 

 

 

Real World 

Glenn Johnson 

A friend of mine asked me to review his Web site, so I navigated to his site and 

did some exploring to get acquainted with it. It didnôt take long for me to see that 

I was able to enter <script> tags into some of the TextBoxes on the site; and that 

the script was stored in the database. When someone else visited the site, the 

script was loaded from the database and executed. This Web site contained 

numerous Cross Site Scripting (XSS) vulnerabilities that could be exploited to 

allow hackers to steal usersô identity information. 

Fortunately, the site wasnôt in production, so he was able to correct the problems 

and avoid the embarrassment that this could have caused him and his company. 
 

 

The Label Control  

The Label control displays text at a specific location on the Web page using the prop 

erties that the control has been assigned. Use the Label control when server code 

changes the text or the properties. If you only need to display static text, use HTML or 

the Literal control instead of using a Label control. The Literal control also displays 
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text and the text can be changed by server code, but the Literal control does not sup 

port styles, themes, and skins. 

Labels can be used as the caption of the TextBox or other controls in a situation where 

using the access key for the Label moves the focus to the control to the right of the 

Label. 
 

Security Alert Populating the Label control with data from an untrusted source can create Cross 

Site Scripting (XSS) vulnerabilities. Use the HttpUtility.HtmlEncode or the Server.HtmlEncode method 

to encode the untrusted data that is placed in the Text property. 

 

To add a Label Web server control to a Web page, perform the following steps: 

1. If you are in the Source view of the Web page, type an <asp:Label> element. If you 

are in the Design view of the Web page, drag the Label control from the Standard 

tab of the ToolBox to the Web page. 

2. Set the controlôs Text property. You can include HTML formatting in the prop 

erty. For example, you can underline portions of the text by placing the <u> 

element around the text. 
 

The TextBox Control  

The TextBox control collects text from the user. The Text property gets or sets the con 

tents of the TextBox control. 

The TextBox contains a TextMode property that you can set to SingleLine (default), 

MultiLine, or Password. SingleLine allows the user to enter a single line of text, Multi- 

Line allows the user to enter many lines of text, and Password creates a single-line text 

box that masks the value entered by the user. 

The Columns property sets the maximum width of the TextBox; the Rows property sets 

the maximum height of a multiline TextBox. 

The MaxLength property limits the number of characters that can be entered; the 

Wrap property automatically continues the text on the next line when the end of the 

text box is reached. 
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The Button Control  

The Button control displays a push button on the Web page that the user can click to 

trigger a PostBack to the Web server. A Button can be either a submit (default) button 

or a command button. 

A submit button does not have its CommandName property set and simply performs 

a PostBack to the server. You provide an event handler for the Click event to control 

the actions performed when the user clicks the submit button. 

You can use a Button as a command button by assigning a command name, such as 

ChangeChannel or FastFoward, to the CommandName property. Using the Command- 

Name property allows you to create multiple Button controls on a Web page; you can 

programmatically determine which button is clicked in the event handler for the Com 

mand event. You can also use the CommandArgument property to provide additional 

information about the command to perform, such as ChannelUp, ChannelDown, x2 

(FastForward x 2), or x3 (FastForward x 3). Simply provide an event handler for the 

Command event to control the actions performed when a command button is clicked. 

The Button control also contains a CausesValidation property that is set to true by 

default, which causes page validation to be performed when a Button control is clicked. 

Set the CausesValidation property to false when you want a button to bypass validation. 

Reset and help buttons are examples of buttons that typically bypass validation. 
 

The CheckBox Control  

The CheckBox control gives the user the ability to select between true and false. The 

CheckBox controlôs Text property specifies its caption. Use the TextAlign property to 

specify on which side that the caption appears. The Checked property is used to set 

and get the status of the CheckBox control. 
 

Security Alert Populating the CheckBox controlôs Text property with data from an untrusted 

source can create Cross Site Scripting (XSS) vulnerabilities. Use the HttpUtility.HtmlEncode or 

Server.HtmlEncode method to encode the untrusted data that is placed in the Text property. 

 

The CheckedChanged event is raised when the state of the CheckBox control changes, 

but by default, the AutoPostBack property of the CheckBox control is set to false. This 

means that changing the checked state does not cause a PostBack, but the Check- 

Changed event is raised when another control performs a PostBack. 
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Exam Tip If you need to create groups of CheckBox controls, consider using the CheckBoxList 
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control. The CheckBox provides better layout control, but the CheckBoxList control is easier to use 

when binding with data. 

 

 

The RadioButton Control  

The RadioButton control gives the user the ability to select between mutually exclusive 

RadioButton controls in a group. To group multiple RadioButton controls together, 

specify the same GroupName for each RadioButton control. Grouping radio buttons 

together only allows a mutually exclusive selection from the group. 
 

Security Alert Populating the RadioButton controlôs Text property with data from an untrusted 

source can create Cross Site Scripting (XSS) vulnerabilities. Use the HttpUtility.HtmlEncode or 

Server.HtmlEncode method to encode the untrusted data that is placed in the Text property. 

 

The RadioButton controlôs Text property specifies its caption. Use the TextAlign prop 

erty to specify the side that the caption appears on. The Checked property is used to set 

and get the status of the RadioButton control. 
 

Exam Tip Be sure to also consider using the RadioButtonList. The RadioButton provides better lay 

out control, but the RadioButtonList control is easier to use when binding with data. 

 

 

 

Quick Check 

1. What are the two types of Web server buttons that can be created? 

2. How do you create a TextBox that retrieves a password from the user? 

3. How do you make a CheckBox cause immediate PostBack? 

Quick Check Answers 

1. The two types of buttons are Submit and Command. 

2. Set TextMode to Password. 

3. Set its AutoPostBack property to true. 
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Lab: Working With Web Server Controls  

In this lab, you work with the Web server controls that are defined in this chapter. 

 Exercise 1: Adding Controls to the Web Page 

In this exercise, you add Web page controls to the Web page that was created in the 

previous lab. 

1. Open Visual Studio 2005 and open the Web site called LifeCycleEvents that you 

created in the previous lab. Alternatively, you can open the completed Lesson 1, 

Exercise 1 project from the CD. 

2. Open the Default.aspx Web page in Design view. 

3. Drag a Label, TextBox, Button, CheckBox, and three  RadioButtons onto the Web 

page. Change the Text properties of these controls to match Figure 2-9, which 

shows how the Web page should look. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-9 Drag Web server controls onto the Web page as shown. 

4. Right-click the Web page and click View Code to open the code-behind page. 

Notice that no additional code was added to the code-behind page. 

5. Press F5 to run the Web application. 

6. Try clicking the Button, CheckBox, and RadioButton controls. Observe the behav 

ior of these controls. Notice that the Button is the only control that performs a 

PostBack to the Web server. Also notice that the RadioButton controls are not 

mutually exclusive. 
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7. Double-click the Button control to add the Buttonôs Click event handler. Add the 

following code to populate the Label with any text that has been typed into the 

TextBox. Be sure to take the security warnings seriously and use the HtmlEncode 

method. The code should look like the following. 
 

'VB  

Protected Sub Button1_Click(ByVal sender As Object, _ 

   ByVal e As System.EventArgs) Handles Button1.Click 

Label1.Text = Server.HtmlEncode(TextBox1.Text) 

End Sub 

 
//C# 

protected void Button1_Click(object sender, EventArgs e) 

{  

Label1.Text = Server.HtmlEncode(TextBox1.Text); 

}  

 

8. Double-click the CheckBox control to add the CheckedChanged event handler. 

Add code to replace its Text property with the current date and time if the Check- 

Box is selected. Your code should look like the following. 
 

'VB  

Protected Sub CheckBox1_CheckedChanged(ByVal sender As Object, _ 

   ByVal e As System.EventArgs) Handles CheckBox1.CheckedChanged 

If (CheckBox1.Checked) Then 

   CheckBox1.Text = DateTime.Now.ToString() 

End If 

End Sub 

 
//C# 

protected void CheckBox1_CheckedChanged(object sender, EventArgs e) 

{  

if (CheckBox1.Checked) 

{  

   CheckBox1.Text = DateTime.Now.ToString(); 

}  

}  

 

9. To make the RadioButton controls mutually exclusive, these controls must have 

the same GroupName property setting, as long as the setting is not empty. Assign 

ñMyGroupò to the GroupName property of all three RadioButton controls. 

10. Add a single event handler for the CheckedChanged event of the three RadioButtons. 

You can do so by selecting all three RadioButton controls, and then clicking the 

lightning bolt icon in the Properties window to see the events that are available. 

In the CheckedChanged event, type RadioChanged and press Enter. This adds an 
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event hander to the code-behind page. In the event handler, add code to copy the 

text of the selected RadioButton into the TextBox control. The event handler 

should look like the following. 
 

'VB  

Protected Sub RadioChanged(ByVal sender As Object, _ 

   ByVal e As System.EventArgs) _ 

   Handles RadioButton1.CheckedChanged, _ 

 RadioButton2.CheckedChanged, _ 

 RadioButton3.CheckedChanged 

Dim r As RadioButton = CType(sender, RadioButton) 

TextBox1.Text = r.Text 

End Sub 

 
//C# 

protected void RadioChanged(object sender, EventArgs e) 

{  

RadioButton r = (RadioButton)sender; 

TextBox1.Text = r.Text; 

}  

 

11. Press F5 to run the Web application. The Web page is displayed. 

12. Type something into the TextBox control and click the Button control. You 

should see the contents of the TextBox control in the Label control. 

13. Click the CheckBox several times. Notice that nothing seems to happen. Make 

sure that the CheckBox is selected and then click the Button. Notice that the 

CheckBox controlôs Text property now contains the current date and time. The 

CheckBox does not have AutoPostBack set to true. 

14. Type different text into the TextBox. Click RadioButton2. Notice that nothing 

happens because AutoPostBack is not enabled for the RadioButton controls. Click 

the Button. Notice that the TextBox is updated to RadioButton2 and the Label also 

contains RadioButton2. This behavior is predictable because the event that caused 

the PostBack always follows the events that did not cause the AutoPostBack. 

15. Select the CheckBox and the RadioButtons and set the AutoPostBack to true. 

16. Press F5 to run the Web application. The Web page is displayed. 

17. Click the CheckBox. Notice that this control performs a PostBack, and the date 

and time are updated when the CheckBox is selected. 

18. Click each of the RadioButton controls. Notice that these controls perform a Post- 

Back and the TextBox is updated to show the RadioButton that was clicked. 



 

 

 

 

 

 

 

 

 

 

 

Chapter 3 

Exploring Specialized Server 
Controls 

 

 

It wasnôt that long ago when creating a calendar on a Web page was a time-consum 

ing task involving the creation of Hypertext Markup Language (HTML) tables with 

hyperlinks on each date and JavaScript to process the selection of a date. Today, 

with ASP.NET, common tasks such as creating a calendar are simple drag-and-drop 

operations. 

The previous chapter provided an introduction to server controls and discussed some 

of the common Web server controls. This chapter explores the more specialized con 

trols that are available in ADO.NET 2.0. 
 

Exam objectives in this chapter: 

ƴ Add and configure Web server controls. 

Ὶ Use the AdRotator Web server control to manage banners and pop-up 

windows. 

Ὶ Display a calendar on a Web page by using the Calendar Web server control. 

Ὶ Implement the FileUpload Web server control. 

Ὶ Display an image on a Web form by using the Image Web server control. 

Ὶ Implement a button on a Web form by using the ImageButton Web server 

control. 

Ὶ Define hotspot regions within an image by using the ImageMap Web server 

control. 

Ὶ Display a hyperlink style button on a Web Form by using the LinkButton 

Web server control. 

Ὶ Display lists of information by using controls that derive from the ListControl 

class. 
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Ὶ Create a Web Form with static text by using the Literal Web server control. 

Ὶ Use the Panel Web server control to group controls on a page. 

Ὶ Create a container for a group of View controls by using the MultiView Web 

server control. 

Ὶ Use the View Web server control. 

Ὶ Construct a table by using the Table, TableRow, and TableCell Web server 

controls. 

Ὶ Create a wizard by using the Wizard Web server control to collect data 

through multiple steps of a process. 

Ὶ Use the XML Web server control to create Extensible Markup Language 

(XML) data at the location of the control. 

Ὶ Customize the appearance of ASP.NET server controls by using Web con 

trol templates. 

ƴ Implement data-bound controls. 

Ὶ Use tabular data source controls to return tabular data. 

Ὶ Use hierarchical data source controls to display hierarchical data. 

Ὶ Display data by using simple data-bound controls. 

Ὶ Display data by using composite data-bound controls. 

Ὶ Display data by using hierarchical data-bound controls. 

Ὶ Use the FormView control to display the values of a single table record from 

a data source. 
 

Lessons in this chapter: 

ƴ Lesson 1: Exploring Specialized Web Server Controls. . . . . . . . . . . . . . . . . . . . 98 

ƴ Lesson 2: Working with Data-Bound Web Server Controls . . . . . . . . . . . . . . 155 
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To complete the lessons in this chapter, you should be familiar with Microsoft Visual 

Basic (VB) or C# and be comfortable with the following tasks: 

ƴ Have Microsoft Windows XP and Microsoft Visual Studio 2005 installed with 

SQL Server 2005 Express Edition and Internet Information Services (IIS). 

ƴ Be familiar with the Visual Studio 2005 Integrated Development Environment 

(IDE). 

ƴ Have a basic understanding of HTML and client-side scripting. 

ƴ Know how to create a new Web site. 

ƴ Be able to add Web server controls to a Web page. 
 

 

Real World 

Glenn Johnson 

I have seen many Web sites that attempt to collect lots of data by simply present 

ing the user with a Web page that contains a vertical list of Label:TextBox 

prompts. Many users become frustrated with the amount of data that needs to 

be entered. As a result, these sites have a high rate of abandonment. 
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Lesson 1: Exploring Specialized Web Server Controls 

This lesson covers many of the specialized Web server controls, meaning controls that 

donôt directly convert to single HTML tags and are in ASP.NET 2.0. 
 

After this lesson, you will be able to: 

ƴ Use the following Web server controls: 

Ὶ Literal 

Ὶ Table, TableRow, and TableCell 

Ὶ Image 

Ὶ ImageButton 

Ὶ ImageMap 

Ὶ Calendar 

Ὶ FileUpload 

Ὶ Panel 

Ὶ MultiView 

Ὶ View 

Ὶ Wizard 

Estimated lesson time:  60 minutes 

 

 

The Literal Control  

The Literal control is similar to the Label control, as both controls are used to display 

static text on the Web page. The Literal control does not inherit from WebControl, as 

shown in the Literal controlôs object model in Figure 3-1. The Literal control does not 

provide substantial functionality and does not add any HTML elements to the Web 

page where the Label is rendered as a <span> tag. This means that the Literal does not 

have a Style property, and you cannot apply any styles, including positioning, to its 

content. 
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Figure 3-1 The Literal control object model. 

 

 

Security Alert By default, populating the Literal control with data from untrusted sources can 
create Cross Site Scripting (XSS) vulnerabilities. Set the Mode property to Encode to provide HTML 

encoding of untrusted data that will be placed into the Text property. 

 

The Literal control contains the Mode property, which is used to specify particular 

handling of the content of the Text property, as shown in Table 3-1. 
 

Table 3-1 The Literal Controlôs Mode Property 

Mode 

PassThrough 

Encode 

Transform 

Description 

The Text content is rendered as is. 

The Text content is HTML-encoded. 

The Text content is converted to match the markup lan 

guage of the requesting browser, such as HTML, Extensible 

Hypertext Markup Language (XHTML), Wireless Markup 

Language (WML), or Compact Hypertext Markup Lan 

guage (cHTML). If the markup language is HTML or 

XHTML, the content is passed through to the browser. For 

other markup languages, invalid tags are removed. 
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Take, for example, a Web page that was created and the words Transform, 

PassThrough, and Encode were added. A Literal control was placed beside each of the 

words. The following code was added to the code-behind page to demonstrate the use 

of the Literal control and the effect of the Mode property: 

'VB  

Partial Class LiteralControl 

 Inherits System.Web.UI.Page 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Me.Load 

   Literal1.Text = _ 

 "This is <font size=7>cool</font><script>alert(""Hi"");</script>" 

   Literal2.Text = _ 

 "This is <font size=7>cool</font><script>alert(""Hi"");</script>" 

   Literal3.Text = _ 

 "This is <font size=7>cool</font><script>alert(""Hi"");</script>" 

   Literal1.Mode = LiteralMode.Transform 

   Literal2.Mode = LiteralMode.PassThrough 

   Literal3.Mode = LiteralMode.Encode 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class LiteralControl : System.Web.UI.Page 

{  

protected void Page_Load(object sender, EventArgs e) 

{  

   Literal1.Text =   

 @"This is <font size=7>cool</font><script>alert(""Hi"");</script>"; 

   Literal2.Text =   

 @"This is <font size=7>cool</font><script>alert(""Hi"");</script>"; 

   Literal3.Text =   

 @"This is <font size=7>cool</font><script>alert(""Hi"");</script>"; 

   Literal1.Mode = LiteralMode.Transform; 

   Literal2.Mode = LiteralMode.PassThrough; 

   Literal3.Mode = LiteralMode.Encode; 

}  

}  
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Figure 3-2 shows the rendered output of the Literal control when the Web page is dis 

played. The alert message was displayed twice: once for Transform and once for 

PassThrough. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-2 Literal controls rendered using different Mode settings. 

 

The best use for the Literal control is in scenarios where you want to render text and 

controls directly into a page without any additional markup. 
 

The Table, TableRow, and TableCell Controls 

Tables provide a way to format information that is displayed on the Web page. The 

information can be tabular data, but it can also consist of graphics and controls that 

are to be displayed on the Web page. 
 

NOTE .NET 2.0 

The Table, TableRow, and TableCell controls are new in ASP.NET version 2.0. 

 

Although you can configure the Table control to display static information while in 

Design view, the Table controlôs real power comes from the ability to programmati 

cally add TableRow and TableCell controls at run time. If you only need to display static 

information, consider using the HTML table tag instead. 
 

Exam Tip An HtmlTable control can be created from the table tag by adding the runat="server" 

attribute to the tag and assigning an ID to the control, but the Table control is easier to use because 

it provides a programming model that is consistent with the TableRow and TableCell controls. 
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If you need to programmatically add rows and cells to a table at run time, the Table 

control may be the right choice, but TableRow and TableCell objects that are added to 

the Table control need to be programmatically re-created when PostBack occurs. If you 

need the rows and cells to survive PostBacks, you may want to consider using the 

DataList or GridView control. As a result, the Table control is usually considered to be 

best suited for control developers who use the table as part of a custom control that 

they build. 
 

Security Alert By default, populating the TableCell control with data from untrusted sources can 

create XSS vulnerabilities. Be sure to HTML encode all data using either the Server.HtmlEncode or 

the HttpUtility.HtmlEncode method. 

 

The Table control provides an object model that is consistent with other Web con 

trols. Figure 3-3 shows the Table controlôs object model. 
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Figure 3-3 The Table controlôs object model. 
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Notice that the Table control contains a Rows collection property, which is a collection 

of TableRow controls. The TableRow control contains a Cells collection property, which 

is a collection of TableCell controls. You can programmatically add and delete Table- 

Rows and TableCells to these collections to build your Table control. 

The Table, TableRow, and TableCell inherit from the WebControl class, which contains 

format properties such as Font, BackColor, and ForeColor. If you set these properties at 

the Table, you can override them in the TableRow, and the TableRow settings can be 

overridden in the TableCell. 

As mentioned earlier, if you are writing a custom control, the Table, TableRow, and 

TableCell might be the classes for you, but if you are simply planning on dragging and 

dropping the Table onto the Web page, you should consider using one of the other list 

controls, such as the Repeater, DataList, or GridView, because these controls typically 

render as HTML tables and provide more functionality. 
 

Adding Rows and Cells Dynamically to a Table Control  

The following steps show how to dynamically add TableCell and TableRow objects to 

an existing Table control: 

1. Create a TableRow object that corresponds to a row in the table. 

2. Create a TableCell object and populate it with data by either setting the Text prop 

erty or by adding controls to the TableCell objectôs Controls collection. 

3. Add the TableCell object that you created in step 2 to the TableRow objectôs Cells 

collection. 

4. Repeat steps 2 and 3 for each cell that needs to be created in the row. 

5. Add the TableRow objects that you created in step 1 to the Table objectôs Rows col 

lection. 

6. Repeat steps 1 through 5, as necessary, for all rows and cells in the table. 

In this example, a Web page was created and a Table control was added to the page. 

The following code was added to the code-behind page to demonstrate the dynamic 

addition of TableRow and TableCell controls to the Table control. 

'VB  

Partial Class Table__TableRow__and_TableCell_Controls 

 Inherits System.Web.UI.Page 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Me.Load 

   Table1.BorderWidth = 1 
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   For row As Integer = 0 To 4 

 Dim tr As New TableRow() 

 For column As Integer = 0 To 2 

Dim tc As New TableCell() 

tc.Text = String.Format("Row:{0} Cell:{1}", row, column) 

tc.BorderWidth = 1 

tr.Cells.Add(tc) 

 Next column 

 Table1.Rows.Add(tr) 

   Next row 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class Table__TableRow__and_TableCell_Controls : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    Table1.BorderWidth = 1; 

    for (int row = 0; row < 5; row++) 

{  

  TableRow tr = new TableRow(); 

  for (int column = 0; column < 3; column++) 

{  

 TableCell tc = new TableCell(); 

 tc.Text = string.Format("Row:{0} Cell:{1}", row, column); 

 tc.BorderWidth = 1; 

 tr.Cells.Add(tc); 

}  

  Table1.Rows.Add(tr); 

}  

}  

}  

 

In the code example, notice that the code starts by setting the BorderWidth property of 

the Table control to one that causes the Table to have a line around its outside edges. 

The TableCell objects also have their BorderWidth set to one that causes each TableCell 

to be outlined as well. When the Web page is displayed, it will look like the page 

shown in Figure 3-4. 
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Figure 3-4 This Web page shows the result of dynamically creating TableRow and TableCell controls. 

 

The Image Control  

The Image control is used to display an image on a Web page. This control generates 

an <img> element when rendering to HTML. The Image control inherits directly from 

the Web control class, and the ImageMap and ImageButton inherit from the Image con 

trol, as shown in Figure 3-5. 
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Figure 3-5 The Image control hierarchy. 
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The Image controlôs primary property, ImageUrl, indicates the path to the image that 

is downloaded from the browser and displayed. This property maps directly to the 

href attribute of the <img> element in HTML. Itôs important to understand that the 

Image is not embedded to the Web page; instead, when the browser encounters the 

<img> element with the href attribute, the browser initiates a separate request for the 

image from the server. 

The Image control also contains a property called AlternateText that you can set to dis 

play a text message when the image is not available. 

The Image control does not have a Click event, but in situations where the Click event 

is necessary, you can use the ImageButton or ImageMap instead. These controls allow 

you to retrieve the x- and y-coordinates of the userôs click as well. 

The Image control is represented as the <asp:Image> element in the HTML source and 

has no content, so you can write this element as a singleton (closing the tag with />  

instead of using a separate closing tag). 

The ImageAlign property can be set to NotSet, Left, Right, Baseline, Top, Middle, Bottom, 

AbsBottom, AbsMiddle, or TextTop. These settings specify the alignment of the image in 

relation to the other objects on the Web page. 

The DescriptionUrl property is an accessibility feature that is used to provide further 

explanation of the content and meaning of the image when using nonvisual page 

readers. This property sets the longdesc attribute of the <img> element that is gener 

ated. This property should be set to the URL of a page that contains details of the 

image in text or audio format. 

Setting the GenerateEmptyAlternateText property to true will add the attribute alt=""  to 

the <img> element that the Image control generates. From the accessibility perspec 

tive, any image that does not contribute to the meaning of the page, such as a blank 

image or a page-divider image, should always carry this attribute, which causes non 

visual page readers to simply ignore the image. 

Take the following example: A Web page was created and an Image control was 

added to the page. Also, an image file called Girl.gif was added to a new folder called 

images and an HTML page was created ImageDescription.htm, which contains a 

description that can be used by nonvisual page readers. The following code was 

added to the code-behind page to show how the Image controlôs properties can be 

set programmatically: 



 

 

 

 

 

 

 

 

 

 

'VB  

Partial Class Image_Control 

 Inherits System.Web.UI.Page 
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   Protected Sub Page_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load 

   Image1.ImageUrl = "~/Images/Girl.gif" 

   Image1.DescriptionUrl = "~/ImageDescription.htm" 

   Image1.AlternateText = "This is a picture of a girl" 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class Image_Control : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    Image1.ImageUrl = "~/Images/Girl.gif"; 

    Image1.DescriptionUrl = "~/ImageDescription.htm"; 

    Image1.AlternateText = "This is a picture of a girl"; 

}  

}  

 

This code is simply setting properties. The tilde (~) indicates the current Web appli 

cation folder. Figure 3-6 shows the rendered Web page, including the alternate text, 

which is displayed as a ToolTip. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-6 The rendered Image control displaying the AlternateText property as a ToolTip. 
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The ImageButton Control  

The ImageButton control is used to display a clickable image on a Web page that can 

be used to post back to the Web server when the image is clicked. This control gener 

ates an <input type="image"> element when rendering to HTML. The ImageButton con 

trol inherits directly from the Image control class, as shown in Figure 3-7. 
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Figure 3-7 The ImageButton control hierarchy. 

Like the Image control, the ImageButton controlôs primary property, ImageUrl, indi 

cates the path to an image that can be downloaded from the browser and displayed. 

This property maps directly to the src attribute of the <input> element in HTML. 

Because the ImageButton inherits from the Image control, it also contains the Alternate- 

Text, DescriptionUrl, ImageAlign, and GenerateEmptyAlternateText properties. 

The ImageButton control has a Click and Command event that functions like the Button 

control. The second argument of the Click event has a data type of ImageClickEvent 
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Args, which lets you retrieve the x- and y-coordinates of the userôs click. 
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The ImageButton control is represented as the <asp:ImageButton> element in source 

view and has no content, so you can write this element as a singleton element. 

Hereôs another example: A Web page was created and an ImageButton control was 

added to the page. This control also uses the same image file called Girl.gif and HTML 

page called ImageDescription.htm that were used in the previous Image control exam 

ple. The following code was added to the code-behind page to show how the Image- 

Button controlôs properties can be set programmatically and the Click event can be 

implemented. 

'VB  

Partial Class ImageButton_Control 

 Inherits System.Web.UI.Page 

 
Protected Sub ImageButton1_Click(ByVal sender As Object, ByVal e As 

System.Web.UI.ImageClickEventArgs) Handles ImageButton1.Click 

   ImageButton1.AlternateText = _ 

 String.Format("Button Clicked at {0},{1}", e.X, e.Y) 

End Sub 

 
   Protected Sub Page_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load 

   ImageButton1.ImageUrl = "~/Images/Girl.gif" 

   ImageButton1.DescriptionUrl = "~/ImageDescription.htm" 

   ImageButton1.AlternateText = "This is a picture of a girl" 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class ImageButton_Control : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    ImageButton1.ImageUrl = "~/Images/Girl.gif"; 

    ImageButton1.DescriptionUrl = "~/ImageDescription.htm"; 

    ImageButton1.AlternateText = "This is a picture of a girl"; 

}  

protected void ImageButton1_Click(object sender, ImageClickEventArgs e) 
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{  

   ImageButton1.AlternateText =   

 string.Format("Button Clicked at {0},{1}", e.X, e.Y); 

}  

}  

 

This code sets the ImageButton control properties in the Page_Load event handler. In 

the ImageButton1_Click event handler, the x- and y-coordinates are retrieved and 

placed into the AlternateText property, as shown in Figure 3-8. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-8 The rendered ImageButton displaying the AlternateText message after the ImageButton 

was clicked. 

 

The ImageMap Control  

The ImageMap control is used to display a clickable image on a Web page that can be 

used to post back to the Web server when the image is clicked. This control differs 

from the ImageButton control in that the ImageMap control allows you to define 

regions or ñhot spotsò that cause PostBack, whereas clicking anywhere on the Image- 

Button causes PostBack. This control generates an <img usemap="#myMap"> element. 

In addition, a <map name="myMap"> element with nested <area> elements is also cre 

ated when rendering to HTML. The ImageMap control inherits directly from the Image 

control class, as shown in Figure 3-9. 

Like the Image control, the ImageMap controlôs primary property, ImageUrl, indicates 

the path to the image that can be downloaded from the browser and displayed. This 

property maps directly to the src attribute of the <img> element in HTML. 

Since the ImageMap inherits from the Image control, it also contains the AlternateText, 

DescriptionUrl, ImageAlign, and GenerateEmptyAlternateText properties. 
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Figure 3-9 The ImageMap and HotSpot control hierarchy. 

 

The ImageMap control has a Click event that functions like the Button control. The sec 

ond argument of the Click event has a data type of ImageMapEventArgs, which lets you 

retrieve the PostBackValue of the associated hot spot that the user clicked. 

In the source view, the ImageMap control is represented as the <asp:ImageMap> ele 

ment and has nested hot spot elements that can be CircleHotSpot, RectangleHotSpot, 

and PolygonHotSpot elements. 
 

Working with  HotSpot Controls 

A hot spot is a predefined area on an image that can be clicked to perform an action. 

Hot spots can be created to define areas on the image that are displayed by the 

ImageMap control. You can define many overlapping areas, with each layer based on 

the HotSpot definition order. The first HotSpot defined takes precedence over the last 
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HotSpot defined. The HotSpot object model is shown in Figure 3-9. The classes that 

inherit from the HotSpot are the CircleHotSpot, RectangleHotSpot, and PolygonHotSpot. 

Table 3-2 contains the list of HotSpot properties. 

Table 3-2 HotSpot Properties 

Property Description 

AccessKey A tool that specifies the keyboard shortcut for a HotSpot. You 

can place only a single character into this property. If this 

property contains ñC,ò for example, a Web user can press 

Alt+C to navigate to the HotSpot. 

AlternateText The text that is displayed for a HotSpot when the image is 

unavailable or renders to a browser that does not support 

images. This also becomes the ToolTip. 

HotSpotMode A tool that specifies the behavior of the HotSpot when it is 

clicked. Can be NotSet, Inactive, Navigate, or PostBack. 

NavigateUrl The URL to navigate to when a HotSpot object is clicked. 

PostBackValue The string that is passed back to the Web server and is avail 

able in the event argument data when the HotSpot is clicked. 

TabIndex The tab index number of the HotSpot. 

Target The target window or frame that displays the Web page and is 

linked to the HotSpot. 
 

Understanding the HotSpotMode Property 

The HotSpotMode property is used to specify how the HotSpot behaves when the 

HotSpot is clicked. You can specify the HotSpotMode on either the HotSpot or the 

ImageMap control. If you set the HotSpotMode on the HotSpot and the ImageMap, 

the HotSpot takes precedence. This means that you can specify the HotSpotMode on 

the ImageMap control to set a default HotSpot behavior, but the HotSpotMode of the 

HotSpot must be set to NotSet to inherit the behavior from the HotSpot. 

Specifying Navigate for the HotSpotMode causes the HotSpot to navigate to a URL when 

the HotSpot is clicked. The NavigateUrl property specifies the URL to navigate to. 
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If the ImageMap and HotSpot have their HotSpotModes set to NotSet, the HotSpots default to Navigate. 

 

Specifying PostBack for the HotSpotMode causes the HotSpot to generate a PostBack to 

the server when the HotSpot is clicked. The PostBackValue property specifies a string 

that is passed back to the Web server in the ImageMapEventArgs event data when the 

HotSpot is clicked and the Click event is raised. 

Specifying Inactive for the HotSpotMode indicates that the HotSpot does not have any 

behavior when it is clicked. This is used to create an inactive HotSpot region within a 

larger active HotSpot, thus allowing you to create complex HotSpot zones within an 

ImageMap control. You must specify the inactive HotSpot before you designate the 

active HotSpot in the ImageMap control. 

In this example, a Web page was created and a Label and ImageMap control were 

added to the page. The ImageMap control uses the same image file called Girl.gif and 

HTML page called ImageDescription.htm that were used in the previous Image and 

ImageButton control examples. The following code was added to the code-behind page 

to show how the ImageMap controlôs properties can be set programmatically and the 

Click event can be implemented to display the HotSpot that is clicked. 

'VB  

Partial Class ImageMap_Control 

 Inherits System.Web.UI.Page 

 
   Protected Sub Page_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load 

   ImageMap1.ImageUrl = "~/Images/Girl.gif" 

   ImageMap1.DescriptionUrl = "~/ImageDescription.htm" 

   ImageMap1.AlternateText = "This is a picture of a girl" 

   ImageMap1.HotSpotMode = HotSpotMode.PostBack 

   Dim chs As CircleHotSpot 

   Dim rhs As RectangleHotSpot 

   Dim phs As PolygonHotSpot 

   chs = New CircleHotSpot() 

   chs.X = 75 

   chs.Y = 75 

   chs.Radius = 6 

   chs.PostBackValue = "Left Eye Center" 

   ImageMap1.HotSpots.Add(chs) 

 
   chs = New CircleHotSpot() 

   chs.X = 100 

   chs.Y = 75 

   chs.Radius = 6 
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   chs.PostBackValue = "Right Eye Center" 

   ImageMap1.HotSpots.Add(chs) 

 
   phs = New PolygonHotSpot() 

   phs.Coordinates = "76,57,82,64,81,76,76,82,71,76,70,63" 

   phs.PostBackValue = "Left Eye" 

   ImageMap1.HotSpots.Add(phs) 

 
   phs = New PolygonHotSpot() 

   phs.Coordinates = "99,57,105,64,104,76,99,82,94,76,93,63" 

   phs.PostBackValue = "Right Eye" 

   ImageMap1.HotSpots.Add(phs) 

 
   rhs = New RectangleHotSpot() 

   rhs.Top = 101 

   rhs.Bottom = 110 

   rhs.Left = 74 

   rhs.Right = 110 

   rhs.PostBackValue = "Mouth" 

   ImageMap1.HotSpots.Add(rhs) 

 
   phs = New PolygonHotSpot() 

   phs.Coordinates = "92,82,101,95,85,95" 

   phs.PostBackValue = "Nose" 

   ImageMap1.HotSpots.Add(phs) 

 
   phs = New PolygonHotSpot() 

   phs.Coordinates = _ 

"28,150,17,141,10,129,22,57,46,21,80,9," _ 

    + "103,9,129,22,141,47,152,93,152,142,144,156," _ 

    + "135,154,128,142,129,71,117,47,93,34,69,34," _ 

    + "51,56,42,81,44,140" 

   phs.PostBackValue = "Hair" 

   ImageMap1.HotSpots.Add(phs) 

 
   chs = New CircleHotSpot() 

   chs.X = 87 

   chs.Y = 81 

   chs.Radius = 50 

   chs.PostBackValue = "Face" 

   ImageMap1.HotSpots.Add(chs) 

 
   rhs = New RectangleHotSpot() 

   rhs.Top = 127 

   rhs.Bottom = 142 

   rhs.Left = 69 

   rhs.Right = 107 

   rhs.PostBackValue = "Neck" 

   ImageMap1.HotSpots.Add(rhs) 

End Sub 

 
Protected Sub ImageMap1_Click(ByVal sender As Object, ByVal e As 

System.Web.UI.WebControls.ImageMapEventArgs) Handles ImageMap1.Click 
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   Label1.Text = "You clicked the " + e.PostBackValue 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class ImageMap_Control : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    ImageMap1.ImageUrl = "~/Images/Girl.gif"; 

    ImageMap1.DescriptionUrl = "~/ImageDescription.htm"; 

    ImageMap1.AlternateText = "This is a picture of a girl"; 

    ImageMap1.HotSpotMode = HotSpotMode.PostBack; 

    CircleHotSpot chs; 

    RectangleHotSpot rhs; 

    PolygonHotSpot phs; 

 
    chs = new CircleHotSpot(); 

    chs.X = 75;   

    chs.Y = 75;   

    chs.Radius = 6; 

    chs.PostBackValue = "Left Eye Center"; 

    ImageMap1.HotSpots.Add(chs); 

 
    chs = new CircleHotSpot(); 

    chs.X = 100; 

    chs.Y = 75; 

    chs.Radius = 6; 

    chs.PostBackValue = "Right Eye Center"; 

    ImageMap1.HotSpots.Add(chs); 

 
    phs = new PolygonHotSpot(); 

    phs.Coordinates = "76,57,82,64,81,76,76,82,71,76,70,63"; 

    phs.PostBackValue = "Left Eye"; 

    ImageMap1.HotSpots.Add(phs); 

 
    phs = new PolygonHotSpot(); 

    phs.Coordinates = "99,57,105,64,104,76,99,82,94,76,93,63"; 

    phs.PostBackValue = "Right Eye"; 

    ImageMap1.HotSpots.Add(phs); 

 

 

 

 

 

 

115 



 

 

 

 

 

 

116 

 

 

 

 

 

 

Chapter 3 Exploring Specialized Server Controls 

 

 

    rhs = new RectangleHotSpot(); 

    rhs.Top = 101; 

    rhs.Bottom = 110; 

    rhs.Left = 74; 

    rhs.Right = 110; 

    rhs.PostBackValue = "Mouth"; 

    ImageMap1.HotSpots.Add(rhs); 

 
    phs = new PolygonHotSpot(); 

    phs.Coordinates = "92,82,101,95,85,95"; 

    phs.PostBackValue = "Nose"; 

    ImageMap1.HotSpots.Add(phs); 

 
    phs = new PolygonHotSpot(); 

    phs.Coordinates = 

 "28,150,17,141,10,129,22,57,46,21,80,9," 

    + "103,9,129,22,141,47,152,93,152,142,144,156," 

    + "135,154,128,142,129,71,117,47,93,34,69,34," 

    + "51,56,42,81,44,140"; 

    phs.PostBackValue = "Hair"; 

    ImageMap1.HotSpots.Add(phs); 

 
    chs = new CircleHotSpot(); 

    chs.X = 87; 

    chs.Y = 81; 

    chs.Radius = 50; 

    chs.PostBackValue = "Face"; 

    ImageMap1.HotSpots.Add(chs); 

 
    rhs = new RectangleHotSpot(); 

    rhs.Top = 127; 

    rhs.Bottom = 142; 

    rhs.Left = 69; 

    rhs.Right = 107; 

    rhs.PostBackValue = "Neck"; 

    ImageMap1.HotSpots.Add(rhs); 

}  

 
protected void ImageMap1_Click(object sender, ImageMapEventArgs e) 

{  

   Label1.Text = "You clicked the " + e.PostBackValue; 

}  

 
}  

 

In the sample code, clicking a HotSpot on the ImageMap causes a PostBack of the Post- 

BackValue to the server. The ImageMapEventArgs contains the PostBackValue, which is 

placed into the Text property of the Label. Notice that many HotSpot objects overlap in 

this example. For example, the center of each eye overlaps the rest of that eye, and the 

eyes overlap the face. The hair also overlaps the face, and the face overlaps the neck. 
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Remember that the HotSpot objects that are added first override the later HotSpots in 

the ImapeMap controlôs HotSpots collection. Figure 3-10 shows the ImageMap after the 

hair has been clicked. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-10 The rendered ImageMap displaying the PostBackValue message in the Label after the 

hair was clicked on the ImageMap. 

 

The Calendar Control  

The Calendar control displays a calendar for either the current month or a selected 

month. It allows the user to select dates and move to the next or previous month. 

The SelectionChanged event causes a PostBack when the user selects a new date, and 

the VisibleMonthChanged event causes a PostBack when the user selects a different 

month to be viewed. This is a complex Web server control that generates a <table> 

element when rendering to HTML. The Calendar control inherits directly from the 

WebControl class, as shown in Figure 3-11. 

The Calendar control is represented as the <asp:Calendar> element in source view and 

can contain style elements to change the look of the control. 

The Calendar control has a DayRender event that allows you to add text or controls to 

the day being rendered. This allows you to use the Calendar control to display 

appointments and other controls for any date by inserting these items into the day 

that is being rendered. 
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Figure 3-11 The Calendar control hierarchy. 
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The Calendar control contains many properties that can be used to adjust the format 

and behavior of this control. Table 3-3 contains a list of the Calendar properties and 

their associated descriptions. 

Table 3-3 Calendar Properties 

Calendar Property 

Caption 

CaptionAlign 

 

 

CellPadding 

CellSpacing 

DayHeaderStyle 

DayNameFormat 

 

 

DayStyle 

FirstDayOfWeek 

 

 

NextMonthText 
 

 

 

NextPrevFormat 
 

 

 

 

NextPrevStyle 

 

 

OtherMonthDayStyle 
 

 

PrevMonthText 

Description 

The text that is rendered in the Calendar. 

The alignment of the caption: Top, Bottom, Left, Right, or 

NotSet. 

The space between each cell and the cell border. 

The spacing between each cell. 

The style to be applied to days of the week. 

The format for the names of the days of the week: First- 

Letter, FirstTwoLetters, Full, Short, Shortest. 

The default style for a calendar day. 

The day of the week to display in the first column of the 

Calendar control. 

The text to be displayed in the next month navigation 

control; ñ>ò is the default. This only works if ShowNext- 

PrevMonth property is true. 

The tool that sets the format of the next and previous 

navigation controls. Can be set to CustomText (default), 

FullMonth (for example, January), or ShortMonth (for 

example, Jan). 

The style to be applied to the next and previous naviga 

tion controls. 

The tool that specifies the style for days on the calendar 

that are displayed and are not in the current month. 

The text to be displayed in the previous month naviga 

tion control, which defaults as ñ<ò. This only works if the 

ShowNextPrevMonth property is true. 
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Table 3-3 Calendar Properties 

Calendar Property Description 

SelectedDate The date selected by the user. Can also be set by the user. 

SelectedDates A collection of DataTime values that represent all of the 

dates that were selected by the user. This property con 

tains only a single date if the SelectionMode property is 

set to CalendarSelectionMode.Day, which allows only 

single date selection. 

SelectedDayStyle The style of the selected day. 

SelectionMode A value that indicates how many dates can be selected. 

Value can be Day, DayWeek, DayWeekMonth, or None. 

SelectMonthText The text displayed for the month selection column. The 

default value is ñ>>ò. 

SelectorStyle The style for the week and month selectors. 

SelectWeekText The text of the week selection in the week selector. 

ShowDayHeader An indicator that shows whether the day header should 

be displayed. 

ShowGridLines An indicator that tells whether grid lines should be 

displayed. 

ShowNextPrevMonth An indicator for whether the next and previous month 

selectors should be displayed. 

ShowTitle An indicator for whether the title should be displayed. 

TitleFormat A tool that sets the format for displaying the month 

(Month), or the month and year (MonthYear). 

TitleStyle The style for the title. 

TodayDayStyle The style of the todayôs date. 

TodaysDate Todayôs date. 



 

 

 

 

 

 

 

 

 

 

Table 3-3 Calendar Properties 

 

 

 

 

 

 

Lesson 1: Exploring Specialized Web Server Controls  

 

 

 

 

 

 

121 

Calendar Property 

UseAccessibleHeader 

 

 

 

 

VisibleDate 

 

 

WeekendDayStyle 

Description 

A control which, when set to true, generates <th>  for day 

headers (default), or, when set to false, generates <td>  

for day headers to be compatible with 1.0 of .NET 

Framework. 

A display that specifies which month to display in the 

Calendar control. 

The style of weekend days. 

 

The Calendar control can be used to select a single date, or multiple dates. The 

SelectionMode property can be set to one of the following settings: 

ƴ Day Allows selection of a single date. 

ƴ DayWeek Allows the selection of either a single date or a complete week. 

ƴ DayWeekMonth Allows selection of single date, a complete week, or the whole 

month. 

ƴ None Does not allow you to select any date. 

After a selection is made, the SelectionChanged event handler lets you access the 

selected dates via the SelectedDates property. The SelectedDate property simply points 

to the date in SelectedDates collection. 

Many people think that the Calendar control is only used as a date picker control, 

but the Calendar control can also be used to display a schedule. The trick to using 

the Calendar control to display scheduled items and special days is to make the con 

trol large enough to display text in each day, and then add Label controls (or other 

controls) to the Cell objectôs Controls collection in the DayRender event handler. 

The following example shows how a Calendar control can be used as a schedule dis 

play showing special days. In this example, a Web page was created and a Calendar 

control was added to the page. The following code was added to the code-behind page 

to show how the Calendar controlôs properties can be set programmatically and the 

Calendar control events can be used. 

'VB  

Partial Class Calendar_Control 

 Inherits System.Web.UI.Page 
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Dim schedule As New Hashtable() 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Me.Load 

   GetSchedule() 

   Calendar1.Style.Add("position", "absolute") 

   Calendar1.Style.Add("left", "5px") 

   Calendar1.Style.Add("top", "50px") 

   Calendar1.Caption = "Special Days" 

   Calendar1.FirstDayOfWeek = WebControls.FirstDayOfWeek.Sunday 

   Calendar1.NextPrevFormat = NextPrevFormat.ShortMonth 

   Calendar1.TitleFormat = TitleFormat.MonthYear 

   Calendar1.ShowGridLines = True 

   Calendar1.DayStyle.HorizontalAlign = HorizontalAlign.Left 

   Calendar1.DayStyle.VerticalAlign = VerticalAlign.Top 

   Calendar1.DayStyle.Height = New Unit(75) 

   Calendar1.DayStyle.Width = New Unit(100) 

   Calendar1.OtherMonthDayStyle.BackColor = System.Drawing.Color.WhiteSmoke 

   Calendar1.TodaysDate = New DateTime(2006, 12, 1) 

   Calendar1.VisibleDate = Calendar1.TodaysDate 

End Sub 

 
Private Sub GetSchedule() 

   schedule("11/23/2006") = "Thanksgiving" 

   schedule("12/5/2006") = "Birthday" 

   schedule("12/16/2006") = "First day of Chanukah" 

   schedule("12/23/2006") = "Last day of Chanukah" 

   schedule("12/24/2006") = "Christmas Eve" 

   schedule("12/25/2006") = "Christmas" 

   schedule("12/26/2006") = "Boxing Day" 

   schedule("12/31/2006") = "New Year's Eve" 

   schedule("1/1/2007") = "New Year's Day" 

End Sub 

 
Protected Sub Calendar1_SelectionChanged(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Calendar1.SelectionChanged 

   Response.Write("Selection changed to: " _ 

+ Calendar1.SelectedDate.ToShortDateString()) 

End Sub 

 
Protected Sub Calendar1_VisibleMonthChanged(ByVal sender As Object, _ 

 ByVal e As System.Web.UI.WebControls.MonthChangedEventArgs) _ 

 Handles Calendar1.VisibleMonthChanged 

   Response.Write("Month changed to: " + e.NewDate.ToShortDateString()) 

End Sub 

 
Protected Sub Calendar1_DayRender(ByVal sender As Object, _ 

 ByVal e As System.Web.UI.WebControls.DayRenderEventArgs) _ 

 Handles Calendar1.DayRender 

 
   If Not schedule(e.Day.Date.ToShortDateString()) Is Nothing Then 

 Dim lit = New Literal() 

 lit.Visible = True 



 

 

 

 

 

 

 

 

 

 
 lit.Text = "<br />" 

 e.Cell.Controls.Add(lit) 

 Dim lbl = New Label() 

 lbl.Visible = True 

 

 

 

 

 

 

Lesson 1: Exploring Specialized Web Server Controls 

 

 

 

 

 

 

123 

 lbl.Text = CType(schedule(e.Day.Date.ToShortDateString()), String) 

 e.Cell.Controls.Add(lbl) 

   End If 

 
End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class Calendar_Control : System.Web.UI.Page 

{  

Hashtable schedule = new Hashtable(); 

 
protected void Page_Load(object sender, EventArgs e) 

{  

   GetSchedule(); 

   Calendar1.Style.Add("position", "absolute"); 

   Calendar1.Style.Add("left", "5px"); 

   Calendar1.Style.Add("top", "50px"); 

   Calendar1.Caption = "Special Days"; 

   Calendar1.FirstDayOfWeek = FirstDayOfWeek.Sunday; 

   Calendar1.NextPrevFormat = NextPrevFormat.ShortMonth; 

   Calendar1.TitleFormat = TitleFormat.MonthYear; 

   Calendar1.ShowGridLines = true; 

   Calendar1.DayStyle.HorizontalAlign = HorizontalAlign.Left; 

   Calendar1.DayStyle.VerticalAlign = VerticalAlign.Top; 

   Calendar1.DayStyle.Height = new Unit(75); 

   Calendar1.DayStyle.Width = new Unit(100); 

   Calendar1.OtherMonthDayStyle.BackColor = 

 System.Drawing.Color.WhiteSmoke; 

   Calendar1.TodaysDate = new DateTime(2006, 12, 1); 

   Calendar1.VisibleDate = Calendar1.TodaysDate; 

}  

 
private void GetSchedule() 

{  

   schedule["11/23/2006"] = "Thanksgiving"; 

   schedule["12/5/2006"] = "Birthday"; 

   schedule["12/16/2006"] = "First day of Chanukah"; 
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   schedule["12/23/2006"] = "Last day of Chanukah"; 

   schedule["12/24/2006"] = "Christmas Eve"; 

   schedule["12/25/2006"] = "Christmas"; 

   schedule["12/26/2006"] = "Boxing Day"; 

   schedule["12/31/2006"] = "New Year's Eve"; 

   schedule["1/1/2007"] = "New Year's Day"; 

}  

 
protected void Calendar1_SelectionChanged(object sender, EventArgs e) 

{  

   Response.Write("Selection changed to: " 

+ Calendar1.SelectedDate.ToShortDateString()); 

}  

 
protected void Calendar1_VisibleMonthChanged(object sender, 

   MonthChangedEventArgs e) 

{  

   Response.Write("Month changed to: " + e.NewDate.ToShortDateString()); 

}  

 
protected void Calendar1_DayRender(object sender, DayRenderEventArgs e) 

{  

   Literal lit = new Literal(); 

   lit.Visible = true; 

   lit.Text = "<br />"; 

   e.Cell.Controls.Add(lit); 

 
   if (schedule[e.Day.Date.ToShortDateString()] != null) 

{  

 Label lbl = new Label(); 

 lbl.Visible = true; 

 lbl.Text = (string)schedule[e.Day.Date.ToShortDateString()]; 

 e.Cell.Controls.Add(lbl); 

}  

}  

}  

 

This code sets the Calendar control properties, such as style and size, in the Page_Load 

event handler. A method called GetSchedule is added to populate a collection of spe 

cial dates. In the Calendar1_DayRender event handler, the Date and Cell of the day 

that is being rendered is available. If a special date is found, a Label is created that con 

tains the special date, and it is added to the Cell objectôs Controls collection. When the 

Web page is displayed, the special dates are rendered on the Calendar controls, as 

shown in Figure 3-12. 
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Figure 3-12 The rendered Calendar control displaying special days and having a selected date. 

 

The FileUpload Control  

The FileUpload control is used to display a TextBox and Browse button that allows 

a user to either type a file name and path, or click Browse and select a file and path. 

This control generates an <input type="file"> element when rendering to HTML. The 

FileUpload control inherits directly from the WebControl class, as shown in Figure 3-13. 

The FileUpload control is represented as the <asp:FileUpload> element in source view 

and has no content, so you can write this element as a singleton element. 

The FileUpload control does not cause a PostBack to the Web server. After the user 

selects a file, the user needs to cause a PostBack via a different control, such as a Button. 

The PostBack causes the file to be uploaded to the server as posted data. At the server, 

the page code does not run until the file is uploaded to server memory. 
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WebControl 

Class 

 Control 

 

 

FileUpload 

Class 

      WebControl 

Properties 

FileBytes 

FileContent 

FileName 

HasFile 

PostedFile 

Methods 

AddAttributesToRender 

FileUpload 

OnPreRender 

Render 

SaveAs 

Figure 3-13 The FileUpload control hierarchy. 

The following properties give you flexible ways to access the uploaded file: 

ƴ FileBytes The file is exposed as a byte array. 

ƴ FileContent The file is exposed as a stream. 

ƴ PostedFile The file is exposed as an object of type HttpPostedFile. This object has 

properties, such as ContentType and ContentLength properties. 

You need to examine any file that is uploaded to determine if it should be saved; you 

can examine characteristics such as the file name, size, and MIME type. MIME stands 

for Multipurpose Internet Mail Extensions and specifies the type of file that is being 

uploaded. When youôre ready to save the file, you can use the SaveAs method on the 

FileUpload control or the HttpPostedFile object. 

You can save the file in any location for which you have permissions to create files. By 

default, the requireRootedSaveAsPath attribute of the httpRuntime configuration ele 

ment in the Web.config file is set to true, which means that you need to provide an 

absolute path to save the file. You can get an absolute path by using the MapPath 

method of the HttpServerUtility class and passing to the method the tilde (~) operator, 

which represents the application root folder. 
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The maximum size file that can be uploaded depends on the value of the MaxRequest- 

Length attribute of the httpRuntime configuration element in the Web.config file. If 

users attempt to upload a file that is larger than the MaxRequestLength, the upload 

fails. 
 

Security Alert The FileUpload control allows users to upload files but makes no attempt to vali  

date the safety of the uploaded files. The FileUpload control doesnôt provide a means to filter the 

file types that can be uploaded by a user, but you can examine the file characteristics, such as the 

file name and extension, as well as the ContentType, after the file has been uploaded. 

Although you can provide client-side script to examine the file that is being submitted, remember 

that client-side validation is a convenience for the honest user. A hacker can easily strip the Web 

page of client-side code to bypass this validation. 

 

In this example, a Web page was created and a FileUpload control was added to the 

page. In addition, a Button was added to the Web page that is used to submit the file 

to the Web server via PostBack. A folder was added to the Web site called Uploads. The 

following code was added to the code-behind page to show how the FileUpload con 

trolôs properties can be set programmatically, and a file can be uploaded and saved. 

'VB  

Partial Class FileUpload_Control 

 Inherits System.Web.UI.Page 

 
Protected Sub Button1_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button1.Click 

   If (FileUpload1.HasFile) Then 

 Label1.Text = "File Length: " _ 

+ FileUpload1.FileBytes.Length.ToString() _ 

+ "<br />" _ 

+ "File Name: " _ 

+ FileUpload1.FileName _ 

+ "<br />" _ 

+ "MIME Type: " _ 

+ FileUpload1.PostedFile.ContentType 

 FileUpload1.SaveAs( _ 

MapPath("~/Uploads/" + FileUpload1.FileName)) 

   Else 

 Label1.Text = "No file received." 

   End If 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 
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using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class FileUpload : System.Web.UI.Page 

{  

protected void Button1_Click(object sender, EventArgs e) 

{  

   if (FileUpload1.HasFile) 

{  

 Label1.Text = "File Length: " 

+ FileUpload1.FileBytes.Length 

+ "<br />" 

+ "File Name: " 

+ FileUpload1.FileName 

+ "<br />" 

+ "MIME Type: " 

+ FileUpload1.PostedFile.ContentType; 

 FileUpload1.SaveAs( 

MapPath("~/Uploads/" + FileUpload1.FileName)); 

}  

   else 

{  

 Label1.Text = "No file received."; 

}  

}  

}  

 

The Web page is shown in Figure 3-14. When a file is selected and the Submit button 

is clicked, the code checks to see if a file has been uploaded. If a file has been 

uploaded, information about the file is placed into the Label control for display. The 

file is then saved to the Uploads folder. The Web site requires an absolute path, and 

MapPath performs the conversion from the relative path supplied to an absolute path. 

Finally, the file is saved. 
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Figure 3-14 The FileUpload control after uploading a file. 

 

The Panel Control  
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The Panel control is used as a control container and is useful when you have controls 

that you want to display and hide as a group. The Panel generates a <div>  element 

when rendering as HTML. In source view, the Panel control is represented as the 

<asp:Panel> element and can contain many controls. The Panel control inherits 

directly from the WebControl class, as shown in Figure 3-15. 
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Class 
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Properties 
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ScrollBars 

Wrap 

Methods 
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CreateControlStyle 

Panel 

RenderBeginTag 

RenderEndTag 

Figure 3-15 The Panel control hierarchy. 

The BackImageUrl property can be used to display a background image in the Panel 

control. The HorizontalAlignment property lets you set the horizontal alignment of the 
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controls that are in the Panel, and the Wrap property specifies whether items in the 

Panel automatically continue on the next line when a line is longer than the width of 

the Panel control. The DefaultButton property specifies the button that is clicked when 

the Panel control has focus and the user presses the Enter key. The DefaultButton prop 

erty can be set to the ID of any control that implements the IButtonControl interface. 

In this example, a Web page was created and a Panel control was added to the page. 

A Label control, a TextBox control, and a Button control were inserted into the Panel. In 

addition, a Button was added to the Web page that is used to toggle the Visible prop 

ertyôs state of the Panel control, and Button controls were added to move the Panel left 

or right. 

'VB  

Partial Class Panel_Control 

 Inherits System.Web.UI.Page 

 
Protected Sub Button2_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button2.Click 

   Panel1.Visible = Not Panel1.Visible 

End Sub 

 
Protected Sub Button3_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button3.Click 

   Dim left As New Unit(Panel1.Style("left")) 

   left = New Unit(CType(left.Value, Double) - 10, left.Type) 

   Panel1.Style("left") = left.ToString() 

End Sub 

 
Protected Sub Button4_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button4.Click 

   Dim left As New Unit(Panel1.Style("left")) 

   left = New Unit(CType(left.Value, Double) + 10, left.Type) 

   Panel1.Style("left") = left.ToString() 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class Panel_Control : System.Web.UI.Page 



 

 

 

 

 

 

 

 

 

 
{  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
}  
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protected void Button2_Click(object sender, EventArgs e) 

{  

   Panel1.Visible = !Panel1.Visible; 

}  

 
protected void Button3_Click(object sender, EventArgs e) 

{  

   Unit left = new Unit(Panel1.Style["left"]); 

   left = new Unit((double)left.Value - 10,left.Type); 

   Panel1.Style["left"] = left.ToString(); 

}  

protected void Button4_Click(object sender, EventArgs e) 

{  

   Unit left = new Unit(Panel1.Style["left"]); 

   left = new Unit((double)left.Value + 10, left.Type); 

   Panel1.Style["left"] = left.ToString(); 

}  
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The example Web page is shown in Figure 3-16. Clicking the Show/Hide button hides 

the Panel and all of its controls, and clicking again displays the Panel and its controls. 

When the Move Left or Move Right buttons are clicked, the current location of the 

Panel control is retrieved from the Style property and updated to move the Panel and 

its controls. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-16 The Panel control with buttons to toggle visibility and move the Panel control. 

 

The MultiView and View Controls 

The View control is a control container; itôs useful when you have controls that you 

want to display and hide as a group. It is also helpful when you hide one View con 

trol with its controls, because then you typically show a different View control. View 
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controls are contained in a MultiView control. The MultiView and the View donôt gen 

erate any elements when rendering as HTML because these controls are essentially 

server-side controls that manage the visibility of the child controls. In source view, 

the MultiView control is represented as the <asp:MultiView> element, and the View 

control is represented as the <asp:View> element. The MultiView and View controls 

inherit directly from the Control class, as shown in Figure 3-17. 
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Figure 3-17 The MultiView and View control hierarchy. 

 

 
NOTE .NET 2.0 

The MultiView and View controls are new in ASP.NET version 2.0. 
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You can use the ActiveViewIndex property or the SetActiveView method to change the 

View programmatically. If the ActiveViewIndex is set to -1, no View controls are dis 

played. If you pass an invalid View or a null (Nothing) value into the SetActiveView 

method, an HttpException is thrown. Note that only one View control can be active at 

any time. 

The MultiView control is also used to create wizards, where each View control in the 

MultiView control represents a different step or page in the wizard. 

The MultiView control is also suitable for use when developing multiple-screen appli 

cations for mobile devices, as the MultiView control provides the same functionality as 

the ASP.NET mobile Form control in .NET Framework version 1.1. 

In this example, a Web page was created and a MultiView control and three View con 

trols were added to the page. Next, a Button control was added to each of the View con 

trols. The Button controls were staggered within each View control to visually help 

identify the current active View control. The Text property of the Button control was set 

to Button1, Button2, and Button3, respectively, as shown in Figure 3-18. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-18 The MultiView and View control Web page contains a Button in each View. 

 

After the controls were added to the Web page, the following code was added to the 

code-behind page: 

'VB  

Partial Class MultiView_and_View_Controls 

 Inherits System.Web.UI.Page 
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Protected Sub Button1_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button1.Click 

   MultiView1.ActiveViewIndex = 1 

End Sub 

 
Protected Sub Button2_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button2.Click 

   MultiView1.ActiveViewIndex = 2 

End Sub 

 
Protected Sub Button3_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button3.Click 

   MultiView1.SetActiveView(CType(Me.FindControl("View1"), View)) 

End Sub 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Me.Load 

   If (Not IsPostBack) Then 

 MultiView1.ActiveViewIndex = 0 

   End If 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class MultiView_and_View_Controls : System.Web.UI.Page 

{  

protected void Button1_Click(object sender, EventArgs e) 

{  

   MultiView1.ActiveViewIndex = 1; 

}  

protected void Button2_Click(object sender, EventArgs e) 

{  

   MultiView1.ActiveViewIndex = 2; 

}  

protected void Button3_Click(object sender, EventArgs e) 

{  

   MultiView1.SetActiveView((View)MultiView1.FindControl("View1")); 

}  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

}  
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protected void Page_Load(object sender, EventArgs e) 

{  

   if (!IsPostBack) 

{  

 MultiView1.ActiveViewIndex = 0; 

}  

}  

 

 

 

 

 

 

135 

 

When the Web page is displayed, only Button1 is visible, as shown in Figure 3-19. 

Clicking Button1 changes the active view to View2, which displays Button2. Clicking 

Button2 changes the active view to View3, which displays Button3. Clicking Button3 

changes the active view back to View1, which displays Button1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-19 The MultiView is used to switch between the View controls. 

 

The Wizard Control  

The Wizard control is a complex control that is used to display a series of WizardStep 

controls to a user, one after the other. Probably the most significant use of the Wizard 

control is to prompt the user for a significant amount of data by breaking the data into 
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logical chunks, or steps, and presenting the user with the steps that can be validated, 

either at the end or between steps. You certainly can accomplish the same result by 

using separate Web pages for each logical chunk of data, but the Wizard consolidates 

the data collection process into a single Web page. 
 

More Inf o For more information about the Wizard control, visit http://msdn2.microsoft.com  

/en-us/library/fs0za4w6.aspx. 

 

You can programmatically control which step is displayed, which means that you are 

not constrained to navigating through the steps in a linear fashion. 

The Wizard control builds on the MultiView and View controls, providing logic to 

assure that only one WizardStep control is visible at a time and providing the ability to 

customize most aspects of the Wizard and WizardStep controls. 
 

NOTE .NET 2.0 

The Wizard control is new in ASP.NET version 2.0. 

 

The Wizard control inherits from the Control class, and the BaseWizardStep inherits 

from View, as shown in Figure 3-20. The Wizard control has a WizardSteps collection 

of steps that contains the user interface for each step that is created by the developer. 

The built-in navigation capabilities determine which buttons to display based on the 

StepType value. 

The Wizard control contains a header area that can be customized to display informa 

tion specific to the step that the user is currently on. The Wizard control also con 

tains a sidebar area that can be used to quickly navigate to steps in the control. As 

you can see from the many styles than can be assigned to parts of the Wizard con 

trol, the Wizard control can be significantly customized. 

http://msdn2.microsoft.com/
http://msdn2.microsoft.com/
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Figure 3-20 The Wizard and WizardStep control hierarchy. 
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The BaseWizardStep contains the StepType property that can be set to one of the fol 

lowing values: 

ƴ WizardStepType.Auto This renders navigation buttons based on the location of 

the set within the WizardSteps collection property of the Wizard. This is the 

default. 

ƴ WizardStepType.Complete This is the last step to appear. No navigation buttons 

are rendered. 

ƴ WizardStepType.Finish This is the final data-collection step; the Finish and Pre 

vious buttons are rendered for navigation. 

ƴ WizardStepType.Start This is the first one to appear, and only the Next button is 

rendered. 

ƴ WizardStepType.Step This is a step between the Start and the Finish step. The 

Previous and Next buttons are rendered. 

This is an example of a wizard that gives the user the ability to select options when 

selecting a vehicle. In a typical real vehicle-selection scenario, many more options are 

available, thus dictating the need to simplify the option selection for the user. 

To create this example, a Web page was created and a Wizard control was added to the 

page. WizardStep controls were added for exterior, interior, options, and summary. 

The exterior selection step contains three RadioButton controls for selection of red, 

blue, or black exterior. The interior selection step contains two RadioButton controls 

for selection of leather or cloth seats. The options selection step contains CheckBox 

controls for selection of AM/FM radio, heated seats, and air freshener. The summary 

step contains a Label control that is populated with the selections that were made in 

the previous steps. The populated WizardStep controls are shown in Figure 3-21. 
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Figure 3-21 The WizardStep controls are populated with the controls to be displayed to the user. 

 

After the WizardStep controls were created and each step was populated, code was 

added to the code-behind page to populate the Label control in the summary step. 

Also, code was added to the Form_Load event handler to assure that the Wizard starts 

at the first step, and finally, code was added to the Wizard1_FinishButtonClick event 

handler to display the results. The code-behind page is as follows: 

'VB  

Partial Class Wizard_Control 

Inherits System.Web.UI.Page 

 
Protected Sub Wizard1_FinishButtonClick(ByVal sender As Object, _ 

 ByVal e As System.Web.UI.WebControls.WizardNavigationEventArgs) Handles 

Wizard1.FinishButtonClick 

 
   Wizard1.Visible = False 

   Response.Write("Finished<br />" + Label1.Text) 

End Sub 

 
Protected Sub Wizard1_NextButtonClick(ByVal sender As Object, _ 

 ByVal e As System.Web.UI.WebControls.WizardNavigationEventArgs) Handles 

Wizard1.NextButtonClick 

 
   If (Wizard1.WizardSteps(e.NextStepIndex).Title = "Summary") Then 

 Label1.Text = String.Empty 

 For Each ws As WizardStep In Wizard1.WizardSteps 

For Each c As Control In ws.Controls 

   If (TypeOf c Is System.Web.UI.WebControls.CheckBox) Then 

  Dim cb As CheckBox = CType(c, CheckBox) 

  If (cb.Checked) Then 
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 Label1.Text += cb.Text + "<br />" 

  End If 

   End If 

Next 

 Next 

   End If 

End Sub 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) _ 

 Handles Me.Load 

   If Not IsPostBack Then 

 Wizard1.ActiveStepIndex = 0 

   End If 

End Sub 

 
End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class Wizard_Control : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    if (!IsPostBack) 

{  

  Wizard1.ActiveStepIndex = 0; 

}  

}  

protected void Wizard1_FinishButtonClick(object sender, 

   WizardNavigationEventArgs e) 

{  

   Wizard1.Visible = false; 

   Response.Write("Finished<br />" + Label1.Text); 

}  

protected void Wizard1_NextButtonClick(object sender,   

   WizardNavigationEventArgs e) 

{  

   if (Wizard1.WizardSteps[e.NextStepIndex].Title == "Summary") 

{  

 Label1.Text = String.Empty; 

 foreach (WizardStep ws in Wizard1.WizardSteps) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

}  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

}  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

}  

 

 

 

 

 

 

 

 

 

 
 {  

 

 

 

 

 

 

 

 

 

 

}  
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foreach (Control c in ws.Controls) 

{  

   if (c is CheckBox) 

{  

  CheckBox cb = (CheckBox)c; 

  if (cb.Checked) 

{  

 Label1.Text += cb.Text + "<br />"; 

}  

}  

}  

 

 

 

 

 

 

141 

 

When the Web page is displayed, the user sees the first (Exterior) step, as shown in 

Figure 3-21. The user can go from step to step, and finally, press the Finish button. In 

the Summary step, the Label control displays the current selections. After the user 

presses the Finish button, the Wizard control is hidden and the summary information 

is displayed. 
 

The Xml Control  

The Xml control is used to display the contents of an XML document or the results of 

executing an Extensible Stylesheet Language (XSL) Transform. The Xml control hier 

archy is shown in Figure 3-22. 

The XML document to display is specified by setting either the DocumentSource prop 

erty or the DocumentContent property. The DocumentSource property accepts a string 

that specifies the location of an XML file to be loaded into the control. The Document- 

Content property accepts a string that contains actual XML content. If the Document- 

Content and the DocumentSource are both set, the last property that is set is the 

property that is used. 

The TransformSource property accepts an optional string that contains the location of 

an XSL transformation file to apply to the XML document. The Transform property 

accepts a Transform object that can be used to perform the transformation as well. If 

both of these properties are set, the last property set is used. 

The Xml control also contains the TransformArgumentList property, which is used to 

pass arguments to the XSL transformation. 
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Figure 3-22 The Xml control hierarchy. 

 

The following is an example of using the Xml control to display the contents of an 

XML file after applying an XSL transformation. This XML file and the XSL transfor 

mation file are as follows: 
 
XML File ï CarList.xml  
<?xml version="1.0" encoding="utf-8" ?> 

<CarList> 

<Car Vin="1A59B" Make="Chevrolet" Model="Impala" Year="1963" Price="1125.00" /> 

 <Car Vin="9B25T" Make="Ford" Model="F-250" Year="1970" Price="1595.00" /> 

 <Car Vin="3H13R" Make="BMW" Model="Z4" Year="2006" Price="55123.00" /> 

<Car Vin="7D67A" Make="Mazda" Model="Miata" Year="2003" Price="28250.00" /> 

 <Car Vin="4T21N" Make="VW" Model= "Beetle" Year="1956" Price="500.00" /> 

</CarList> 

 

XSL Transformation File ï CarList.xsl 
<?xml version="1.0" encoding="utf-8" ?> 

<xsl:stylesheet version="1.0" 

xmlns:xsl="http://www.w3.org/1999/XSL/Transform"   

xmlns:msxsl="urn:schemas-microsoft-com:xslt"   

xmlns:labs="http://labs.com/mynamespace"> 



 

 

 

 

 

 

 

 

 

 
<xsl:template match="/"> 

   <html> 

 <head> 
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<title>Car List</title> 

 </head> 

 <body> 

<center> 

   <h1>Car List</h1> 

   <xsl:call-template name="CreateHeading"/> 

</center> 

 </body> 

   </html> 

</xsl:template> 

 
<xsl:template name="CreateHeading"> 

   <table border="1" cellpadding="5"> 

 <tr > 

<th bgcolor="yellow"> 

   <font size="4" > 

  <b>VIN</b> 

   </font> 

</th>   

<th bgcolor="yellow"> 

   <font size="4" > 

  <b>Make</b> 

   </font> 

</th> 

<th  bgcolor="yellow"> 

   <font size="4" > 

  <b>Model</b> 

   </font> 

</th> 

<th  bgcolor="yellow"> 

   <font size="4"> 

  <b>Year</b> 

   </font> 

</th> 

<th  bgcolor="yellow"> 

   <font size="4" > 

  <b>Price</b> 

   </font> 

</th> 

 </tr> 

 <xsl:call-template name="CreateTable"/> 

   </table> 

</xsl:template> 

 
<xsl:template name="CreateTable"> 

   <xsl:for-each select="/CarList/Car"> 

 <tr> 

<td align="center"> 

   <xsl:value-of select="@Vin"/> 

</td> 
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<td align="center"> 

   <xsl:value-of select="@Make"/> 

</td> 

<td> 

   <xsl:value-of select="@Model"/> 

</td> 

<td> 

   <xsl:value-of select="@Year"/> 

</td> 

<td align="right"> 

   <xsl:value-of select="format-number(@Price,'$#,##0.00')"/> 

</td> 

 </tr> 

   </xsl:for-each> 

</xsl:template> 

</xsl:stylesheet> 

 

In this example, an Xml control was added to a Web page and the following code 

was added to the code-behind page to display the XML file after applying the XSL 

transformation: 

'VB  

Partial Class Xml_Control 

 Inherits System.Web.UI.Page 

 
   Protected Sub Page_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load 

   Xml1.DocumentSource = "~/App_Data/CarList.xml" 

   Xml1.TransformSource = "~/App_Data/CarList.xsl" 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class Xml_Control : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    Xml1.DocumentSource = "~/App_Data/CarList.xml"; 

    Xml1.TransformSource = "~/App_Data/CarList.xsl";   

}  

}  

mailto:select=


 

 

 

 

 

 

Lesson 1: Exploring Specialized Web Server Controls 

 

 

 

 

 

 

145 

 

 

When the Web page is displayed, the XML and XSL files are loaded and the resulting 

transformation is shown in Figure 3-23. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-23 The result of applying the XSL transformation to the XML file.  

 

 

Quick Check 

1. What control provides the best implementation of a schedule of special 

dates? 

2. You want to create a Web page that prompts the user to input lots of data, 

and you want the data input to be spread across multiple screens. What is 

the best control to use to implement this solution on a single Web page? 

3. Your customer wants the home page to contain an image of the world and 

require users to click their specific countries. This redirects the users to the 

Web sites for their respective countries. What control will you use? 

Quick Check Answers 

1. The Calendar control 

2. The Wizard control 

3. The ImageMap control 
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Lab: Work with Specialized Web Controls 

In this lab, you use the specialized Web controls that have been defined in this lesson 

to create a Web page for selecting a room in your house that needs to be serviced and 

a service date. 

 Exercise 1: Create the Web Site and Add the Controls 

In this exercise, you create the Web site and add the controls to the site. 

1. Open Microsoft Visual Studio 2005 and create a new Web site, called UsingSpe 

cializedControls, using your preferred programming language. Create the new 

Web site so that a Web page called Default.aspx is displayed. 

2. Add a Wizard control to the Default.aspx Web page so that it displays the Wizard 

Tasks window. 

3. In the Wizard Tasks window, click Add/Remove Wizard Steps to display the 

WizardStep Collection Editor. 

4. Change the Title property of step 1 to Select Room. 

5. Change the Title property of step 2 to Service Date. 

6. Click the Add button to add another step and change its Title property to Sum 

mary. Click OK to close the WizardStep Collection Editor. 

7. In the Solution Explorer window, right-click the project node and click New 

Folder. Rename the folder Images. 

8. Add the following files to the Images folder. These files are available in sample 

code on this bookôs CD-ROM. 

Ὶ House Dining Room.gif 

Ὶ House Family Rooom.gif 

Ὶ House Foyer.gif 

Ὶ House Kitchen.gif 

Ὶ House Office.gif 

Ὶ House.gif 

9. In Design view, click the Wizard control, set the Height property to 250px, and 

set the Width property to 425px. 
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10. In Design view, click the link for Select Room in the Wizard control to assure that 

this is the current step. 

11. Add an ImageMap control to this step. After adding the ImageMap control, press 

Enter twice and type Room Selected:. After the text, add a Label control and 

remove its text from the Text property. Regardless of the language you choose, 

your ASPX source for this step should look like the following: 

ASPX Source ï Select Room 
<asp:WizardStep runat="server" Title="Select Room"> 

<br />&nbsp; 

<asp:ImageMap ID="ImageMap1" runat="server"   

   ImageUrl="~/Images/House.gif"> 

</asp:ImageMap> 

<br /><br />&nbsp;&nbsp; 

Room Selected:   

<asp:Label ID="Label1" runat="server"></asp:Label> 

</asp:WizardStep> 

12. In Design view, click the Service Date link in the Wizard control to make this the 

active step. 

13. In this step, press Enter, type Select Service Date:, and press Enter again. Add a 

Calendar control. Your ASPX source for this step should look like the following: 

ASPX Source ï Service Date 
<asp:WizardStep runat="server" Title="Service Date"> 

 <br />Select Service Date:<br />&nbsp; 

<asp:Calendar ID="Calendar1" runat="server" > 

</asp:Calendar> 

</asp:WizardStep> 

14. In Design view, click the Summary link in the Wizard control to make this the 

active step. 

In this step, add a Label control and size it to the fill the WizardStep control. Your 

ASPX source for this step should look like the following: 

ASPX Source ï Service Date 
<asp:WizardStep runat="server" Title="Summary"> 

<asp:Label ID="Label2" runat="server" Height="225px" Width="325px"> 

</asp:Label> 

</asp:WizardStep> 

15. In the Wizard Tasks window, click AutoFormat. Click Professional and click OK. 

The final result is shown in Figure 3-24. 
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Figure 3-24 The completed Wizard user interface. 

 

 Exercise 2: Add to the Code-Behind Page 

In this exercise, you add code to the code-behind page to initialize the Wizard and the 

ImageMap hot spots and display a summary after the Wizard has completed its 

actions. 

1. In Design view, double-click an empty area of the Web page to go to the code- 

behind page and insert the Page_Load event handler. 

2. In the Page_Load event handler, add an if statement that tests whether the Web 

page is posted back. Inside the if statement, add code to set the ActiveStepIndex 

of the Wizard to the first WizardStep. Also add code to set the HotSpot mode of 

the ImageMap to perform a PostBack. Finally, declare a local RectangularHotSpot 
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variable and add code to create hot spots, as described in Table 3-4. 

Table 3-4 RectangularHotSpot Controls 
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PostBackValue 

Kitchen 

Family Room 

Dining Room 

Office 

Foyer 

Left  

4 

113 

4 

176 

113 

Top 

3 

3 

73 

73 

73 

Right 

113 

286 

113 

286 

176 

Bottom 

73 

73 

160 

160 

160 

 

3. In Design view, double-click the ImageMap to create the ImageMap1_Click event 

handler in the code-behind page. Add code to this method that places the Post- 

BackValue into Label2. Also add code that changes the ImageUrl of the ImageMap 

to display the current room that has been selected. 

4. In Design view, double-click the Wizard to add the Wizard1_FinishButtonClick 

event handler in the code-behind page. In this method, add code to hide the Wiz 

ard and display a thank-you message. 

5. In Design view, select the Wizard and click the Events button in the Properties 

window. Double-click the ActiveStepChanged event to add the Wizard1_Active- 

StepChanged event handler. Add code to this method to find out if the active step 

is the summary, and if it is, populate Label2 with a message that shows the cur 

rent selection. Your final code-behind page should look like the following: 

'VB  

Partial Class _Default 

 Inherits System.Web.UI.Page 

 
 Protected Sub Page_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles 

Me.Load 

   If (Not IsPostBack) Then 

 Wizard1.ActiveStepIndex = 0 

 ImageMap1.HotSpotMode = HotSpotMode.PostBack 

 Dim hs As RectangleHotSpot 

 hs = New RectangleHotSpot() 

 hs.PostBackValue = "Kitchen" 

 hs.Left = 4 

 hs.Top = 3 

 hs.Right = 113 

 hs.Bottom = 73 

 ImageMap1.HotSpots.Add(hs) 

 hs = New RectangleHotSpot() 
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 hs.PostBackValue = "Family Room" 

 hs.Left = 113 

 hs.Top = 3 

 hs.Right = 286 

 hs.Bottom = 73 

 ImageMap1.HotSpots.Add(hs) 

 hs = New RectangleHotSpot() 

 hs.PostBackValue = "Dining Room" 

 hs.Left = 4 

 hs.Top = 73 

 hs.Right = 113 

 hs.Bottom = 160 

 ImageMap1.HotSpots.Add(hs) 

 hs = New RectangleHotSpot() 

 hs.PostBackValue = "Office" 

 hs.Left = 176 

 hs.Top = 73 

 hs.Right = 286 

 hs.Bottom = 160 

 ImageMap1.HotSpots.Add(hs) 

 hs = New RectangleHotSpot() 

 hs.PostBackValue = "Foyer" 

 hs.Left = 113 

 hs.Top = 73 

 hs.Right = 176 

 hs.Bottom = 160 

 ImageMap1.HotSpots.Add(hs) 

   End If 

End Sub 

 
Protected Sub ImageMap1_Click(ByVal sender As Object, _ 

 ByVal e As System.Web.UI.WebControls.ImageMapEventArgs) _ 

 Handles ImageMap1.Click 

   Label1.Text = e.PostBackValue 

   ImageMap1.ImageUrl = "~/Images/House " _ 

+ e.PostBackValue + ".gif" 

End Sub 

 
Protected Sub Wizard1_FinishButtonClick(ByVal sender As Object, _ 

 ByVal e As System.Web.UI.WebControls.WizardNavigationEventArgs) _ 

 Handles Wizard1.FinishButtonClick 

   Wizard1.Visible = False 

   Response.Write("Thank you for your order") 

End Sub 

 
Protected Sub Wizard1_ActiveStepChanged(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) _ 

 Handles Wizard1.ActiveStepChanged 

   If (Wizard1.ActiveStep.Title = "Summary") Then 

 Label2.Text = "Summary Info:<br />" _ 

+ "Room: " + Label1.Text + "<br />" _ 

+ "Delivery Date: " _ 

+ Calendar1.SelectedDate.ToShortDateString() 



 

 

 

 

 

 

 

 

 

 
   End If 

End Sub 

 
End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 
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using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

 
public partial class _Default : System.Web.UI.Page 

{  

 protected void Page_Load(object sender, EventArgs e) 

{  

    if (!IsPostBack) 

{  

  Wizard1.ActiveStepIndex = 0; 

  ImageMap1.HotSpotMode = HotSpotMode.PostBack; 

  RectangleHotSpot hs; 

  hs = new RectangleHotSpot(); 

  hs.PostBackValue = "Kitchen"; 

  hs.Left = 4; 

  hs.Top = 3; 

  hs.Right = 113; 

  hs.Bottom = 73; 

  ImageMap1.HotSpots.Add(hs); 

  hs = new RectangleHotSpot(); 

  hs.PostBackValue = "Family Room"; 

  hs.Left = 113; 

  hs.Top = 3; 

  hs.Right = 286; 

  hs.Bottom = 73; 

  ImageMap1.HotSpots.Add(hs); 

  hs = new RectangleHotSpot(); 

  hs.PostBackValue = "Dining Room"; 

  hs.Left = 4; 

  hs.Top = 73; 

  hs.Right = 113; 

  hs.Bottom = 160; 

  ImageMap1.HotSpots.Add(hs); 

  hs = new RectangleHotSpot(); 

  hs.PostBackValue = "Office"; 

  hs.Left = 176; 

  hs.Top = 73; 

  hs.Right = 286; 

  hs.Bottom = 160; 
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  ImageMap1.HotSpots.Add(hs); 

  hs = new RectangleHotSpot(); 

  hs.PostBackValue = "Foyer"; 

  hs.Left = 113; 

  hs.Top = 73; 

  hs.Right = 176; 

  hs.Bottom = 160; 

  ImageMap1.HotSpots.Add(hs); 

}  

}  

 
protected void Wizard1_FinishButtonClick( 

   object sender, WizardNavigationEventArgs e) 

{  

   Wizard1.Visible = false; 

   Response.Write("Thank you for your order"); 

}  

 
protected void Wizard1_ActiveStepChanged( 

   object sender, EventArgs e) 

{  

   if (Wizard1.ActiveStep.Title=="Summary") 

{  

 Label2.Text = "Summary Info:<br />" 

+ "Room: " + Label1.Text + "<br />" 

+ "Delivery Date: " 

+ Calendar1.SelectedDate.ToShortDateString(); 

}  

}  

 
protected void ImageMap1_Click( 

   object sender, ImageMapEventArgs e) 

{  

   Label1.Text = e.PostBackValue; 

   ImageMap1.ImageUrl = "~/Images/House " 

+ e.PostBackValue + ".gif"; 

}  

}  

6. Test the Web page by pressing F5 to display the page. 

7. Try clicking each room and observe the results. You should see the image and 

the label should update to show the selected room. 

8. Click the Service Date link or the Next button to display the Calendar control. 

Click a date. 

9. Click the Summary link or the Next button to display a summary of your selections. 

10. Click the Finish button to see the thank-you message. 
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Lesson 2: Working with Data-Bound Web Server Controls 

The next chapter covers ADO.NET and XML, so we need to cover data-bound con 

trols in this chapter so we can use them in the examples for ADO.NET and XML. 

This lesson explores data binding and the Web server controls that are used in 

ASP.NET 2.0 to bind, or connect, to data. 
 

After this lesson, you will be able to: 

ƴ Use the following Web server controls: 

Ὶ ListControl, and its child classes 

Ὶ AdRotator 

Ὶ XML 

Ὶ GridView 

Ὶ FormView 

Ὶ TreeView 

Ὶ Menu 

Estimated lesson time:  60 minutes 

 

 

Using a Collection to Perform Data-Binding 

To keep things simple, the examples in this lesson use a collection of Car objects that 

can be bound to a control. The Car class is shown in the following code sample: 

'VB  

Imports Microsoft.VisualBasic 

Imports System.Collections.Generic 

 
Public Class Car 

Public Sub New(ByVal vin As String, ByVal make As String, _ 

 ByVal model As String, ByVal year As Integer, _ 

 ByVal price As Decimal) 

   Me.Vin = vin : Me.Make = make : Me.Model = model 

   Me.Year = year : Me.Price = price 

End Sub 

 
Public Property Vin() As String 

   Get 

 Return _vin 

   End Get 

   Set(ByVal value As String) 

 _vin = value 

   End Set 
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End Property 

Private _vin As String 

 
Public Property Make() As String 

   Get 

 Return _make 

   End Get 

   Set(ByVal value As String) 

 _make = value 

   End Set 

End Property 

Private _make As String 

 
Public Property Model() As String 

   Get 

 Return _model 

   End Get 

   Set(ByVal value As String) 

 _model = value 

   End Set 

End Property 

Private _model As String 

 
Public Property Year() As Decimal 

   Get 

 Return _year 

   End Get 

   Set(ByVal value As Decimal) 

 _year = value 

   End Set 

End Property 

Private _year As Decimal 

 
Public Property Price() As Decimal 

   Get 

 Return _price 

   End Get 

   Set(ByVal value As Decimal) 

 _price = value 

   End Set 

End Property 

Private _price As Decimal 

 
Public Shared Function GetList() As List(Of Car) 

   Dim carList As New List(Of Car) 

   carList.Add(New Car("1A59B", "Chevrolet", "Impala", 1963, 1125.0)) 

   carList.Add(New Car("9B25T", "Ford", "F-250", 1970, 1595.0)) 

   carList.Add(New Car("3H13R", "BMW", "Z4", 2006, 55123.0)) 

   carList.Add(New Car("7D67A", "Mazda", "Miata", 2003, 28250.0)) 

   carList.Add(New Car("4T21N", "VW", "Beetle", 1956, 500.0)) 

   Return carList 

End Function 



 

 

 

 

 

 

 

 

 

 
End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 
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using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

using System.Collections.Generic; 

 
/// <summary> 

/// Summary description for Car 

/// </summary> 

public class Car 

{  

public Car() { } 

 
public Car(string vin, string make, string model, int year, decimal price) 

{  

   Vin = vin;  Make = make; Model = model; Year = year; Price = price; 

}  

 
public string Vin 

{  

   get { return vin; } 

   set { vin = value; } 

}  

private string vin; 

 
public string Make 

{  

   get { return make; } 

   set { make = value; } 

}  

private string make; 

 
public string Model 

{  

   get { return model; } 

   set { model = value; } 

}  

private string model; 

 
public int Year 

{  

   get { return year; } 

   set { year = value; } 

}  



 

 

 

 

 

 

158 

 

 

 

 

 

 

Chapter 3 Exploring Specialized Server Controls 

 

 

private int year; 

 
public decimal Price 

{  

   get { return price; } 

   set { price = value; } 

}  

private decimal price; 

 
public static List<Car> GetList() 

{  

   List<Car> carList = new List<Car>(); 

   carList.Add(new Car("1A59B","Chevrolet", "Impala", 1963, 1125.00M)); 

   carList.Add(new Car("9B25T","Ford", "F-250", 1970, 1595.00M)); 

   carList.Add(new Car("3H13R","BMW", "Z4", 2006, 55123.00M)); 

   carList.Add(new Car("7D67A","Mazda", "Miata", 2003, 28250.00M)); 

   carList.Add(new Car("4T21N","VW", "Beetle", 1956, 500.00M)); 

   return carList; 

}  

 
}  

 

Notice that the GetList method returns a list of Car objects that can be used as needed. 
 

Introducing Data-Bound Controls 

Data-bound controls are controls that need to bind, or connect, to data. The data- 

bound controls are classified as simple, composite, or hierarchical controls. Simple 

data-bound controls are the controls that inherit from the ListControl and the AdRotator 

controls. Composite data-bound controls are classes that inherit from Composite- 

DataBoundControl, such as the GridView, DetailsView, and FormsView controls. Hier 

archical data-bound controls are the Menu and TreeView controls. 

The .NET framework provides several base classes that are used to provide common 

properties and behavior for the concrete data-bound controls. Figure 3-25 shows the 

hierarchy of the base classes. 

The HierarchicalDataBoundControl inherits from the BaseDataBoundControl and is the 

parent class to controls that display hierarchical data, such as the Menu and TreeView 

controls. 

The DataBoundControl inherits from the BaseDataBoundControl and is the parent class 

to the CompositeDataBoundControl and the ListControl, which are parent classes to 

other controls that display tabular data, such as the GridView and DropDownList. The 

DataBoundControl controlôs DataMember property is a string data type that is used 

when the DataSource contains more than one tabular result set. In this scenario, 
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the DataMember property is set to the name of the tabular result set that is to be 

displayed. 
 

WebControl 

Class 

 Control 

 

 

BaseDataBoundControl 

Abstract Class 

      WebControl 

Properties 

DataSource 

DataSourceID 

Methods 

DataBind 

Events 

DataBound 

 

 

 

 

 
HierarchicalDataBoundControl 

Abstract Class 

 BaseDataBoundControl 

Properties 

DataSourceID 

 

 
DataBoundControl 

Abstract Class 

 BaseDataBoundControl 

Properties 

DataMember 

DataSourceID 

 

ListControl 

Abstract Class 

 DataBoundControl 

Properties 

AppendDataBoundItems 

AutoPostBack 

CausesValidation 

DataTextField 

DataTextFormatString 

DataValueField 

Items 

SelectedIndex 

SelectedItem 

SelectedValue 

Text 

ValidationGroup 

Methods 

ClearSelection 

ListControl 

Events 

SelectedIndexChanged 

TextChanged 

 

 

CompositeDataBoundControl 

Abstract Class 

 DataBoundControl 

Properties 

Controls 

 

 

 

Figure 3-25 The base data-bound class hierarchy. 

 

The DataBoundControl class has a method called DataBind. You call this method when 

the data is ready to be read from the data source. When this method is called on a con 

trol, this method is recursively called on all child controls. Calling the DataBind 

method on the Web page recursively calls the DataBind method on all controls on the 

Web page. 
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Using DataSource Objects 

The BaseDataBoundControl is the first control in the hierarchy, inheriting from Web- 

Control. The class contains the DataSource and DataSourceID properties. The DataSource 

property gets or sets the object that the data-bound control uses to retrieve a list of 

data items. The DataSource object is typically an instance of a class that implements 

IEnumerable, IListSource, IDataSource, or IHierarchicalDatasource. The DataSourceID 

property gets or sets the ID of a control that contains the source of the data, such as 

the SqlDataSource control. You typically set either the DataSource or the DataSourceID. 

If both properties are set, the DataSourceID takes precedence. The data-bound control 

automatically connects to the data source control at run time by calling the DataBind 

method on this control, which also raises the DataBound method. 
 

NOTE .NET 2.0 

Graphical User Interface (GUI)-based data sources are new in ASP.NET version 2.0. 

 

The GUI-based data sources are controls that inherit from DataSourceControl or 

HierarchicalDataSourceControl and implement the IDataSource and IListSource inter 

faces. These controls provide a consistent means to bind any data source to a data- 

bound control. The class hierarchies for the DataSourceControl and Hierarchical- 

DataSourceControl are shown in Figure 3-26. 

The following is a description of each of the GUI-based data sources that you can use 

to bind, or connect, to a data-bound control: 

ƴ AccessDataSource Provides binding to a Microsoft Access database file that has 

the .mdb extension. 

ƴ SqlDataSource Provides binding to an Open Database Connectivity (ODBC), 

Object Linking and Embedding Database (OLEDB), SQL Server, Oracle, or 

other database that uses Structured Query Language (SQL). You can even attach 

to a SQL Server database file by simply including it in your project. 

ƴ XmlDataSource Provides binding to an XML file in your project folder. You can 

specify a transform file that can be used to modify the XML file before it is bound 

to a control. You can also provide an XPath expression to retrieve a subset of the 

data in the XML file. 

ƴ ObjectDataSource Provides binding to an object. The ObjectDataSource can 

connect to a middle-tier business object or DataSet object in the Bin or 

App_Code directory of your application. When using this option, you can select 
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a class that you have access to, and an instance of the class is created for you each 

time that data is required. In addition to selecting a class, you must choose the 

methods you want to execute to select, insert, update, and delete. The select 

method should return a single object that implements IEnumerable, IListSource, 

IDataSource, or IHierarchicalDatasource. This means that a DataTable object, a 

DataSet object, or a collection object can be used. If the select method returns a 

DataSet object, the first DataTable object in the DataSet is used. 

ƴ SitemapDataSource You can connect to the site navigation tree for your applica 

tion. This option requires a valid sitemap file at the application root. 
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Figure 3-26 The DataSourceControl and HierarchicalDataSourceControl class hierarchy. 

 

Mapping Fields to Templates 

Templated binding can be used on controls that support templates. A template con 

trol is a control that has no default user interface. The control simply provides the 

mechanism for binding to data. The developer supplies the user interface in the form 

of inline templates. The template can contain declarative elements such as HTML and 

Dynamic Hypertext Markup Language (DHTML). The template can also contain 
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ASP.NET data-binding syntax to insert data from the data source. Controls that sup 

port templates include GridView, DetailsView, and FormView. A typical control may 

allow the following templates to be programmed: 

ƴ HeaderTemplate This is an optional header, which is rendered at the top of the 

control. 

ƴ FooterTemplate This is an optional footer, which is rendered at the bottom of 

the control. 

ƴ ItemTemplate The item template is rendered for each row in the data source. 

ƴ AlternatingItemTemplate  This is an optional alternating item template; if imple 

mented, every other row is rendered using this template. 

ƴ SelectedItemTemplate This is an optional selected item template; if imple 

mented, the template is used to render a row that has been selected. 

ƴ SeparatorTemplate This is an optional separator template that defines the sepa 

ration of each item and alternate item. 

ƴ EditItemTemplate  This is an optional edit item template that is used to render a 

row that is in edit mode. This usually involves displaying the data in a TextBox 

instead of a Label control. 
 

Using the DataBinder Class 

The DataBinder class provides a static method called Eval, which can simplify access 

to data, especially when you are using templated controls. The Eval method uses 

reflection to perform a lookup of the DataItem propertyôs underlying type by looking 

at the type metadata that is stored in the typeôs assembly. After the metadata is 

retrieved, the Eval method determines how to connect to the given field. The end 

result is that Eval provides a consistent method of binding to the data. The following 

code shows the binding to the Vin property of the Car object: 

<%# Eval("Vin") %> 

The Eval method provides an overloaded method that allows a format string to be 

assigned. The Price can be modified to provide currency formatting, as shown in the 

following code: 

<%# Eval("Vin", "{0:C}" ) %> 

The problem with the Eval method is that it provides one-way, or read-only binding, 

but the new Bind method fixes that problem. 
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The Bind method is new in ASP.NET version 2.0. 

 

The Bind method provides two-way data binding, which makes this method desirable 

for use when editing or inserting records. Just like the Eval method, the Bind method 

has two overloads, which means that you can use it with or without the "format" 

parameter. The following code shows the use of the Bind method to the Vin property 

of the Car object: 

<%# Bind("Vin") %> 

 

The Bind method provides an overloaded method that allows a format string to be 

assigned. The Price can be modified to provide currency formatting, as shown in the 

following code: 

<%# Bind("Vin", "{0:C}" ) %> 

Notice that the syntax for the Bind method is the same as for the Eval method. Also, 

the GridView, DetailsView, and FormView controls are the only controls that allow use 

of the Bind method. 
 

NOTE Be Sure to Set the ID 

A control that is data-bound using the Bind syntax must have the ID property set to a user-defined 

value. 

 

 

Exploring the ListControl 

The ListControl is an abstract base class that provides common functionality for its 

inherited classes, as shown in Figure 3-27. The ListControl contains an Items collec 

tion, which is a collection of ListItem objects. The ListItem contains a Text property that 

is displayed to the user and a Value property that is posted back to the Web server. The 

ListItem objects can be populated by adding new ListItems objects in code or by setting 

the DataSource and DataMember properties. If you set the DataSource and DataMember 

properties, you can choose the fields in your tabular result that you will bind to the 

ListItem.Text and ListItem.Value properties by setting the DataTextField and DataValue- 

Field properties, respectively. The text displayed for each item in the list control can be 

formatted by setting the DataTextFormatString property. 
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Figure 3-27 The ListControl class hierarchy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RadioButtonList 

Class 

 ListControl 

 

The SelectedIndex property lets you get or set the index of the selected item in the 

ListControl. Using the SelectedItem property, you can access the selected ListItem 

objectôs properties. If you only need to access the value of the selected ListItem, use 

the SelectedValue property. The ListControl also provides the SelectedIndexChanged 

event, which is raised when the selection in the list control changes between posts 

to the server. 
 

NOTE .NET 2.0 

AppendDataBoundItems is new in ASP.NET version 2.0. 
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The ListControl also contains a new property called AppendDataBoundItems that can 

be set to true to keep all items that are currently in the ListControl in addition to 

appending the items from the data binding. Setting this property to false clears the 

Items property prior to binding the data. 
 

The DropDownList Control  

The DropDownList control is used to display a list of items to the user who can make 

a single selection. The DropDownList control inherits from the ListControl control, as 

shown in Figure 3-28. 
 

ListControl 

Abstract Class 

 DataBoundControl 

 

 

DropDownList 

Class 

 ListControl 

Properties 

BorderColor 

BorderStyle 

BorderWidth 

SelectedIndex 

Methods 

DropDownList 

Figure 3-28 The DropDownList control hierarchy. 

The Items collection contains the collection of ListItem objects contained in the 

DropDownList control. To determine the item that is selected, you can retrieve the 

SelectedValue, SelectedItem, or SelectedIndex property. 
 

Security Alert By default, populating the DropDownList control with data from an untrusted 

source can create XSS vulnerabilities. Be sure to HtmlEncode untrusted data that is placed into 

each ListItem. 

 

The following example shows how to data-bind the DropDownList control to the Car 

collection. The Web page contains a DropDownList control, a Button control, and a 

Label control: 

'VB  

Imports System.Collections.Generic 
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Partial Class DropDownList_Control 

 Inherits System.Web.UI.Page 

 
Private carList As List(Of Car) = Car.GetList() 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Me.Load 

   If Not IsPostBack Then 

 DropDownList1.DataSource = carList 

 DropDownList1.DataTextField = "Price" 

 DropDownList1.DataValueField = "Price" 

 DropDownList1.DataTextFormatString = "Price: {0:C}" 

 DropDownList1.DataBind() 

   End If 

End Sub 

 

 
Protected Sub Button1_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button1.Click 

   Label1.Text = DropDownList1.SelectedValue 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 

using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

//added 

using System.Collections.Generic; 

 
public partial class DropDownList_Control : System.Web.UI.Page 

{  

private List<Car> carList = Car.GetList(); 

 
protected void Page_Load(object sender, EventArgs e) 

{  

   if (!IsPostBack) 

{  

 DropDownList1.DataSource = carList; 

 DropDownList1.DataTextField = "Price"; 

 DropDownList1.DataValueField = "Price"; 

 DropDownList1.DataTextFormatString = "Price: {0:C}"; 

 DropDownList1.DataBind(); 

}  

}  



 

 

 

 

 

 

 

 

 

 

 

 

 

}  
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protected void Button1_Click(object sender, EventArgs e) 

{  

   Label1.Text = DropDownList1.SelectedValue; 

}  
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In the example shown in Figure 3-29, the user makes a selection in the DropDownList 

control, and the Button control is clicked to display the results in the Label control. 

Note that the DropDownList control is being populated only on the first request for 

the Web page. If the DropDownList control is repopulated, the selected item is dis 

carded, resulting in no item being selected. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-29 The DropDownList control with an item selected and copied to the Label control. 

 

The ListBox Control  

The ListBox control is used to display a list of items to the user, who can make a single 

selection or multiple selections. The ListBox control inherits from the ListControl con 

trol, as shown in Figure 3-30. The SelectionMode property is used to enable multiple- 

item selection by setting this property to ListSelectionMode.Multiple. 

The ListBox control has the Rows property, which is used to specify the height of the 

ListBox control, based on specifying the quantity of data items to display. 

The Items collection contains the collection of ListItem objects contained in the ListBox 

control. To determine the items that are selected, you can enumerate the ListItem 

objects in the Items collection by examining the Selected value for each ListItem element. 
 

Security Alert By default, populating the ListBox control with data from an untrusted source 

can create XSS vulnerabilities. Be sure to HtmlEncode untrusted data that will be placed into each 

ListItem. 



 

 

 

 

 

 

168 

 

 

 

 

 

 

Chapter 3 Exploring Specialized Server Controls 

 

 

 
ListControl 

Abstract Class 

 DataBoundControl 

 

 

ListBox 

Class 

 ListControl 

Properties 

BorderColor 

BorderStyle 

BorderWidth 

Rows 

SelectionMode 

Methods 

GetSelectedIndices 

ListBox 

Figure 3-30 The ListBox control hierarchy. 

 

The following example shows how to data-bind the ListBox control to the Car collec 

tion. The Web page contains two ListBox controls with a Button control between them. 

The ListBox controls have their SelectionMode properties set to Multiple. 

'VB  

Imports System.Collections.Generic 

 
Partial Class ListBox_Control 

 Inherits System.Web.UI.Page 

 
Private carList As List(Of Car) = Car.GetList() 

 
Protected Sub Page_Load(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Me.Load 

   ListBox1.SelectionMode = ListSelectionMode.Multiple 

   ListBox2.SelectionMode = ListSelectionMode.Multiple 

   If Not IsPostBack Then 

 ListBox1.DataSource = carList 

 ListBox1.DataTextField = "Price" 

 ListBox1.DataValueField = "Price" 

 ListBox1.DataTextFormatString = "Price: {0:C}" 

 ListBox1.DataBind() 

   End If 

End Sub 

 
Protected Sub Button1_Click(ByVal sender As Object, _ 

 ByVal e As System.EventArgs) Handles Button1.Click 

   For Each item As ListItem In ListBox1.Items 

 If item.Selected Then 

ListBox2.Items.Add(item) 



 

 

 

 

 

 

 

 

 

 
 End If 

   Next 

   ListBox2.DataBind() 

End Sub 

End Class 

 
//C# 

using System; 

using System.Data; 

using System.Configuration; 

using System.Collections; 

using System.Web; 

using System.Web.Security; 

using System.Web.UI; 
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using System.Web.UI.WebControls; 

using System.Web.UI.WebControls.WebParts; 

using System.Web.UI.HtmlControls; 

//added 

using System.Collections.Generic; 

 
public partial class ListBox_Control : System.Web.UI.Page 

{  

private List<Car> carList = Car.GetList(); 

 
protected void Page_Load(object sender, EventArgs e) 

{  

   ListBox1.SelectionMode = ListSelectionMode.Multiple; 

   ListBox2.SelectionMode = ListSelectionMode.Multiple; 

   if (!IsPostBack) 

{  

 ListBox1.DataSource = carList; 

 ListBox1.DataTextField = "Price"; 

 ListBox1.DataValueField = "Price"; 

 ListBox1.DataTextFormatString = "Price: {0:C}"; 

 ListBox1.DataBind(); 

}  

}  

 
protected void Button1_Click(object sender, EventArgs e) 

{  

   foreach (ListItem item in ListBox1.Items) 

{  

 if (item.Selected) 

{  

ListBox2.Items.Add(item); 

}  

}  

   ListBox2.DataBind(); 

}  

}  
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In the example shown in Figure 3-31, the user makes selections in the first ListBox 

control and clicks the Button control to display the results in the second ListBox con 

trol. Note that the first ListBox control is only being populated on the first request for 

the Web page. If the ListBox control is repopulated, the selected items are discarded, 

resulting in no items being selected. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-31 The ListBox control with items selected and copied to the second control. 

 

The CheckBoxList and RadioButtonList Controls 

The CheckBoxList and RadioButtonList controls are very similar and are used to display 

lists of items to the users, who can make single selections (RadioButtonList) or multi 

ple selections (CheckBoxList). These controls inherit from the ListControl control, as 

shown in Figure 3-32. 

These controls contain a RepeatColumns property that is used to size the control hor 

izontally. In addition, the RepeatDirection can be set to Vertical or Horizontal to indi 

cate which way the data is rendered. 

The Items collection contains the collection of ListItem objects, which are inside the 

CheckBoxList and the RadioButtonList controls. Use the SelectedValue property to deter 

mine the item that has been selected for the RadioButtonList. To find the selected 

CheckBoxList items, you can enumerate the ListItem objects in the Items collection by 

examining the value of the Selected property for each ListItem element. 


