Brief Overview of an ASP.NET Web Application
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Source: Previous versions of these notes, heavily modified by MS Copilot, 3/1/2026, and edited moderately heavy.
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In a traditional server-rendered web application (such as PHP, classic ASP, JSP, Razor Pages, Django templates, etc.), a web page is a template that contains both HTML and server-side code. When the browser requests the page:
1. The server loads the page template (HTML along with server-side code).
2. The server processes the template. The server keeps the HTML as-is, executes the server-side code some of which may generate HTML, and inserts the result into the page.
3. The server creates the final HTML page. The output is 100% HTML (also CSS and JavaScript) with no server-side code remaining.
4. The server sends the HTML to the browser. The browser receives the HTML and renders the page for the user.
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An ASP.NET Web Form:
· Contains HTML and server controls. 
· Has an .aspx extension which defines the UI.
· Is paired with a code-behind (.aspx.cs) file and processed entirely on the server. It defines the event-handlers and logic. “cs” denotes the server-side language we will use, C#. C# is the most popular. Others include: Visual Basic (.vb), C/C++ (.cpp), F# (.fs) and others.
· The .aspx file and the .aspx.cs file each is a partial class that combine to form a single class.
A server control is an ASP.NET Web Forms component (e.g., <asp:Button>, <asp:TextBox>, <asp:GridView>) that:
· Runs on the server
· Exists as an object in the page’s control tree. Thus, you can programmatically manipulate it. For example, you can: access the value that is selected in a dropdown menu, hide a control, change the appearance of a control.
· Allows you to handle events (e.g., Button_Click) in C# (or other languages)
· Can maintain its value using ViewState. For example if you change the text color to red, this will be remembered.
· Converts itself into HTML during rendering
IIS (Internet Information Services) is Microsoft’s web server — software that receives requests from web browsers and responds with web pages, APIs, files, or other content. It is built into the Windows operating system and is used to host websites, ASP.NET applications, web services, and more.
When the browser requests a web form, IIS passes the request to the ASP.NET Page Handler Factory, which:
· Loads the .aspx page and creates an instance of the page class.
· Rebuilds controls as server-side objects and applies ViewState to restore their previous values.
· Runs Page Lifecycle Events. Events such as Page_Init, Page_Load, control events like Button_Click, and Page_PreRender execute on the server.
· Renders the control tree into HTML. Each control produces its own HTML by executing its Render() method. All ASP.NET-specific constructs are transformed into pure HTML.
· Sends the final HTML to the browser. The browser receives HTML which may include hidden fields like __VIEWSTATE, but no server-side code is sent.
An ASP.NET web application is one or more web forms (this is the technical name, though we will frequently just call them pages or web pages). 
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Consider the HelloWorld.aspx web form below. We will explain some of the new elements in class.
<%@ Page Language="C#" AutoEventWireup="true" 
  CodeBehind="HelloWorld.aspx.cs" Inherits="aspbasics1.pages.HelloWorld" %>

<html xmlns="http://www.w3.org/1999/xhtml">
<head runat="server">
    <title>Hello World</title>
</head>
<body>
    <form id="form1" runat="server">
        <div>
		<p>Name:
        		<asp:TextBox ID="txtName" runat="server"></asp:TextBox>&nbsp;
			<asp:Button ID="btnHello" runat="server" Text="Button"
                   OnClick="btnHello_Click" />&nbsp;
		</p>
		<p>
			<asp:TextBox ID="txtMessage" runat="server" Height="74px"
                    TextMode="MultiLine" Width="288px"></asp:TextBox>
</p>
        </div>
    </form>
</body>
</html>
A server control represents a server-side object that is programmable and is used for displaying information on a web page, collecting information from a user, or allowing a user to cause some action by interacting with it. For example:
<asp:Button ID="btnHello" runat="server" Text="Button" OnClick="btnHello_Click" />
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[image: ]When a web form is delivered to a browser, it is converted to HTML. For example:





<html xmlns="http://www.w3.org/1999/xhtml">
<head>
<title>Hello World</title>
</head>
<body>
    ...
<form method="post" action="./HelloWorld.aspx" id="form1">
<div>
<p>Name:
<input name="txtName" type="text" id="txtName" />&nbsp;

	On the server, the tag above was:
<asp:TextBox ID="txtName" runat="server"></asp:TextBox>&nbsp;


        
<input type="submit" name="btnHello" value="Button" id="btnHello" />&nbsp;

	On the server, the tag above was:
<asp:Button ID="btnHello" runat="server" Text="Button"
            OnClick="btnHello_Click" />&nbsp;




</p>
<p>
<textarea name="txtMessage" rows="2" cols="20" id="txtMessage" 
	       style="height:74px;width:288px;">
in Page_Load
Dave, Hello
</textarea>

	On the server, the tag above was:
<asp:TextBox ID="txtMessage" runat="server" Height="74px"
     TextMode="MultiLine" Width="288px"></asp:TextBox>




</p>
</div>
</form>
</body>
</html>
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Every web form has a code-behind file which is a class holds the event handlers associated with the page. For example, the code-behind file for HelloWorld.aspx is: HelloWorld.aspx.cs:
namespace aspbasics1.pages {
	public partial class HelloWorld : System.Web.UI.Page {

		protected void Page_Load(object sender, EventArgs e) {
			txtMessage.Text = "in Page_Load" + Environment.NewLine;
		}

		protected void btnHello_Click(object sender, EventArgs e) {
			string msg = txtName.Text + ", Hello";
			txtMessage.Text += msg;
		}
	}
}

Notice that the class above, HelloWorld is a partial class. The other part of the class defines the UI elements (the server controls). They are defined in a file named: HelloWorld.aspx.designer.cs. We generally don’t edit this code by hand. When we use VS’s visual designer to build a page, the designer modifies this file. It looks something like this:
namespace aspbasics1.pages {
    public partial class HelloWorld {
        protected global::System.Web.UI.HtmlControls.HtmlForm form1;
        protected global::System.Web.UI.WebControls.TextBox txtName;
        protected global::System.Web.UI.WebControls.Button btnHello;
        protected global::System.Web.UI.WebControls.TextBox txtMessage;
    }
}
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When a user is viewing the page on a browser, when a button is pressed, the following occurs: 
· The page is posted back to the server.
· An instance of this class is created.
· Instances of all server controls are created.
· The page is run:
· The Page_Load event handler is executed.
· The btnHello_Click event handler is executed
· The results are translated to HTML and sent to the browser.
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The code is written in the C# language. The basic features of the C# language (variables, loops, if, etc.) are nearly identical to Java: Data Types, Flow Control, Looping Statements, Arrays, Methods.
MSDN: C# Ref, C# Prog Guide
Some API Classes:
· String, String.Format: SteveX, C# Corner, MSDN (See my example, formattingStrings.aspx in code download)
· Math
· Convert
· List (See my example, listExample.aspx in code download)
Comparison of Java & C#. Dr. F.McCown, Wikipedia, Genamics
OO Concepts (subclasses, inheritance, interfaces, etc) are very similar to Java and will be consider later.
As we can see above in the click event, we can extract the value in the text box (txtName), and put a value in the text area (txtMessage). The TextBox class has a rich set of properties which can be set at design time or programmatically. The TextBox class is a subclass of WebControl which has additional properties that are inherited. All these can be seen in the VS Properties window.
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See formattingStrings.aspx in the code download.
string name = "Alton Reid";
int age = 33;
double weight = 187.438982342;
double salary = 67882.35;

// Example 1
msg = String.Format("-->Name: {0}, Age: {1}, Weight: {2}, Salary: {3}",
	name, age, weight, salary);

-->Name: Alton Reid, Age: 33, Weight: 187.438982342, Salary: 67882.35

// Example 2
msg = String.Format("-->Salary: {0:c}", salary);

-->Salary: $67,882.35

// Example 3
msg = String.Format("-->Weight: {0:0.000}", weight);

-->Weight: 187.439

// Example 5
double x = 889239.92736972621;
msg = String.Format("-->x: {0}, x: {0:0,0.00}", x);

-->x: 889239.927369726, x: 889,239.93

Aligning with Spaces: all values are right-justified by default. Specifying a negative width results in a left-justification 

// Example 7
double[] vals1 = { 22.34234, 535.23433, 3.8584 };
double[] vals2 = { 333.543523, 2.343, 66.3283 };
string[] cities = { "New York City", "Chicago", "San Francisco" };

for(int i=0; i<vals1.Length; i++) {
	msg = String.Format("{0,8:0.00}{1,8:0.00} - {2,-15}", vals1[i], vals2[i], cities[i]);
	txtMsg.Text += msg + Environment.NewLine;

}

   22.34  333.54 - New York City  
  535.23    2.34 - Chicago        
    3.86   66.33 - San Francisco  
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See listExample.aspx in the code download.
// The List class is like Java's ArrayList. ToArray turns list into an int array, and the array's
// ToString returns the string representation
List<int> ints = new List<int>() { 1, 2, 3 };
msg += "--> " + string.Join(",", ints.ToArray());

ints.Add(99);

// There is no getter. Instead, C# uses an indexer, which is a special type
// of property that that allows access to the collection using an integer (in this case)
// index and array notation.
int y = ints[2];

// Remove an object
ints.Remove(2);

// Remove at an index
ints.RemoveAt(0);

// Indexed loop
for (int i=0; i<ints.Count; i++) {
	msg += ints[i] + " ";
}

// foreach loop
foreach (int val in ints) {
	msg += val + " ";
}
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Although we can write web forms by hand in any text editor, we will use Visual Studio to author page as this rapidly speeds up development. You used VS in the two labs associated with this topic.

[image: ]
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1. Know the structure of an ASP.NET page.
2. Use the basic web controls (Label, TextBox, DropDownList, ListBox, CheckBoxList, RadioButtonList, Button) to write simple click event handlers for a Button.
3. Know the basic validators (CompareValidator, RangeValidator, RequiredFieldValidator) and how they work.
4. Describe how to do custom validation.
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