Worksheet 1. Basic ASP.Net
What is ASP.Net?
ASP.Net is a technology for creating dynamic web sites and applications and is part of the .Net framework. It uses the Common Language Runtime – ASP.Net is managed code … memory collection, portability, etc
ASP.Net is a complete redesign from ASP and supports multiple language e.g. C#, VB.Net, etc. It utilizes ADO.Net (total redesign of ActiveX Data Objects ADO and is much more efficient)
The code is compiled not interpreted (unlike ASP) which is very efficient.
ASP.Net becomes Microsoft Intermediate Language (MSIL) which is compiled to machine code the first time the .aspx page is accessed. 
Caching supports allows the entire page or portion of page is can be cached in memory. Using the .Net framework gives allows it to use numerous namespaces and classes, ASP.Net has its own namespace, the Framework Class Library (FCL) 1000’s of classes. 

Like Windows development, ASP.Net uses Object Oriented Development techniques.
Numerous controls are provided; server controls replace standard HTML controls.
A major reason for ASP.Net development was the increased importance of Web Services.
ASP.Net improves security by allowing the use of windows authentication (Kerberos) for authenticating users of the website, providing forms authentication e.g. login screen and better account impersonation.

It is also more scalable, allowing the session state to be stored on separate machine (Web Farms), on SQL database and allows cookieless sessions
Requirements

Windows 2000/XP

.Net framework – Application Programmers Interface (API)

Includes ASP.Net

Can download this from Microsoft

Redistributable is just framework

SDK is framework plus documentation, tools, examples, etc

MDAC – Microsoft Data Access Component

IIS or PWS

Can use Notepad (if you want to torture yourselves) … but we’ll use Visual Studio
File Types

.aspx – standard ASP.Net file

.asmx – web services

.config – the configuration of the website

· XML style file

· No need for Windows OS registry settings to be changed

· Allow all pages in the application to use the same namespaces, instead of importing them in each separate page

· Set application level debug

 .asax – (Global.asax), global variables, event handling

.vb, .cs – code behind pages – only one language per page

ASP and ASP.Net can co-exist

.asp – ASP files
Coding in ASP.Net

Either VBScript or JavaScript can still be used on client, on the server side we will use C#, which is compiled, uses the .Net framework classes and is of course Object Oriented.
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When the browser requests a page, the server retrieves it, compiles it to MSIL, creates the classes/objects representing the page and renders the response to the browser.
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The Common Language Runtime (CLR), ensures variable types are treated the same across programming languages (type safe) e.g. 4 byte (32 bit signed whole numbers) in VB.Net is an Integer and in C# is an int.
It also provides Garbage Collection. Programs can be written in different languages but will all inter-work correctly.

A namespace is simply a category of classes. In ASP.Net the commonly used namespaces that are automatically imported for us are:

	System.Web


	Basic WWW functionality

Server Request

Server Response

	System.Web.Caching
	Caching web page content in memory

	System.Web.Security
	Authorization and authentication

	System.Web.SessionState
	Session handling

	System.Web.UI


	Interface classes, controls, etc

Used automatically when creating pages in Design View

	System.Web.UI.HTMLControls
	Classic HTML controls

	System.Web.UI.WebControls
	Web controls


If we are using classes in other namespaces then we need to import them ourselves.

Say we want to use the HtmlTitle class; we can specify the full name for the class 
System.Web.UI.HtmlControls.HtmlTitle
… or import namespace at top of file
<% @ Import namespace=“System.IO” %>
… or add namespace to .config file import for all files in website
<namespaces>

<add namespace=“System.IO” />

</namespaces>
Assemblies
The DLL containing your classes is known as an assembly.
Private assemblies are used by a single application whereas public assemblies located in the Global Assembly Cache (GAC), and can be used by all the applications on the same server.
To use assembly:

· Add reference to assembly using Website->Add Reference, which automatically adds info to web.config file.
· Import the namespace (as described above).
Web Forms
In ASP.Net web forms have a one-to-one relationship with a web page, to create a web page we create a WebForm.

An ASP.Net web page always contains a web form, and there is only one form per page. They are written in XHTML, use C# server side code and ASP.Net Web Controls. Some ASP.Net web controls can determine the web browser type and render the appropriate HTML for that type of browser. For dynamic behaviour, these controls generate the required client side JavaScript.
The WebForms execute on the web server and the generated HTML & JavaScript are sent to the client browser. Both the server side code and the Web Controls stay on server and are never seen on browser.
Directives

Directives are added to the top of the web form and begin with an @ sign and allow a list of options to be specified e.g. Language, Turn tracing on, etc

<%@ Page Language=“C#” %>
Directive name: Page = page execution options
Option: Language

Option Value: C#
Other directives include:

	@ Page
	page specific attributes

	@ Control
	user control specific attributes

	@ Import
	expose namespace to page

	@ Implements
	current page implements specified interface

	@ Register
	associates alias with namespace and class name

	@ Assembly
	links an assembly to the current page during compilation 
Exposes assemblies classes/interfaces to this page

	@ OutputCache
	Controls output caching

	@ Reference
	Links this page to another during compilation


@Page Attributes include:

	Buffer=true


	Response buffer, wait till all page is rendered to HTML before sending it, if you have a large page you may want to switch this off. Default is true.

	ErrorPage


	Specify an error URL for redirection if an unhandled page exception occurs

	Language
	Language being used by this page


Where do we write our code?

Only one language can be specified and used per a page i.e. C#.
You can write code at the head of the file using <script> tags.
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Code declaration blocks like this can contain variable declarations and functions. They are normally placed at the top of the page, as previously shown.
Code render blocks are interweaved with the XHTML, known as inline code. These code blocks are marked using <%{ and }%> to open and close them
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Code behind pages are used to add code to a separate file associated with the HTML web page, allowing the HTML for UI to be divorced from the code so you can design the web page without worrying about the code. In this case, the WebForm consists of two files the .aspx file and the .aspx.cs file.

Presentation page (.aspx) ( contains UI controls

Code Behind Page for C# (.aspx.cs) 

( Contains code for handling events generated by controls
(Contains the code for the single web page

These files are linked together using the page directive:
@Page CodeFile=“MyPage.aspx.cs” Inherits=“MyPage”
CodeFile:
 file path to code behind file (for ASP.Net v1 this option was called Codebehind)

Inherits:
name of class representing this page (which itself inherits from the Page class. Usually this class has the same name as the .Net page)
Advantages: Application functionality is separated from presentation

Disadvantages: Files can get out of step (although ASP.Net 2.0 solves most of these problems)
Page Class

Every ASP.Net page actually creates a new class for the page which inherits from the System.Web.UI.Page class. To refer to the inherited class, use base but you can also use the property “Page” which contains a reference to the Page class e.g. base.IsPostBack or Page.IsPostBack

All HTML and client-side script are actually automatically added to this new class as Literal controls. Server side script should be created inside <script> tags.
This class is compiled to create an assembly for the page the first time the page is requested by a user. This assembly is loaded and run from the servers memory. If a page doesn’t use server-side script then creating an assembly is wasteful of server memory. In the Page directive set the CompilationMode=“None” to make the server interpret the page for each request (i.e. compile it each time) (You might be better off using a standard html page). This means that the page doesn’t create an assembly.


Page Events
When a .Net page is opened it goes through a page execution lifecycle

· PreInit

· Init

· InitComplete

· PreLoad

· Load


( Occurs before control events

· LoadComplete

· PreRender

( Occurs after control events

· PreRenderComplete

· SaveStateComplete

· Unload
These event are handled by declaring procedures with the name starting with “Page_” followed by the event name e.g. Page_Load
protected void Page_Load()

{

}
The Load event, for example, is used to initialise the controls on the page and very often we only want the control to be initialised the first time the page is loaded. During this event, we can check if this page has previously been loaded, by using the IsPostBack method of the Page class. Or check if it’s false, if we want to do something the first time the page is loaded.
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Controls

Three types standard HTML, HTML Controls and Web (Server) Controls
Web (server) controls are the most interesting.

Typically a control has two parts:
Controls mark-up tag:
<asp:TextBox id=“myText” Text=“Type here” runat=“server /> 

Server-Side code (including event handlers) that uses the name provided in the id property to identify the corresponding instance of this control:
myText.Text = “hello”;
Web Controls

Must be within HTML form tags <form>

A Web Controls is a class that executes on server and renders content to the browser. For example the code for a TextBox control looks like this on the server:
<asp:TextBox id=“MyTextBox” runat=“Server” />

where “asp” represents the namespace System.Web.UI.WebControls. Without runat=“Server” the tag would just be passed to the browser but with it specified it is rendered to browser as:
<input name=“MyTextBox” type=“text” id=“MyTextBox” />

The HTML tag attribute id is used to uniquely identify the tag.
Hence, control names are provided in “id” instead of a “name” field.
In DHTML, Javascript identifies a tag using the “id” attribute instead of “name” because not all HTML tags have a name attribute e.g. <p>. In addition, the use of name field is obfuscated in XHTML.

Literal Control

Displays HTML tags, so use to dynamically create the HTML contents of a page

<asp:Literal ID="myHTML" runat="server" Text=“<br/>
<h2>Hello from me</h2>">
</asp:Literal>

Renders text or tags supplied in Text property straight to page.

	Property
	Description

	Text
	

	Mode 
	How the contents of the Text property should be processed (Encoded means display tags themselves)


HyperLink Control

Creates a link to another page

<asp:HyperLink ID="amazonHyperLink" runat="server" NavigateUrl="www.amazon.com">GotoBottom</asp:HyperLink>
 <asp:HyperLink ID="topHyperLink" runat="server" NavigateUrl="#bottomHyperLink">GotoBottom</asp:HyperLink>

<asp:HyperLink ID="bottomHyperLink" runat="server" NavigateUrl="#topHyperLink">Goto Top</asp:HyperLink>
Renders to anchor tags <a>

<a id="nextHyperLink" href="NextHTMLPage.htm">Goto Next Page</a>
	Property
	Description

	Text (or text between start & end tag),
	Describes link


	NavigateUrl 

	Page to goto, or branch within page by specifying # followed by the ID of hyperlink to jump to.


Label Control
Displays text (and some HTML tags e.g. text format tags like <b>), can be used to create dynamic text on page.
1. Use to dynamically add text to page or change its format

2. Use to add a label to another control

3. Use to display read only data from a database
<asp:Label ID="label1" runat="server" Text=“My Text goes here"></asp:Label>

Renders to <span> tags … so you can apply a style to format the text. Also supports themes or skins.
<span id="label1">Hello from me</span></div>
	Property
	Description

	Text (or text between start & end tag),
	Describes link


	AssociatedControlID
	Associate label with another control

	AccessKey
	Sets the shortcut key to access the control associated with the label


<asp:Label AccessKey="N" AssociatedControlID="textBox1" ID="label1" runat="server" Text="<u>N</u>ame:" /> 

&nbsp; 

<asp:TextBox ID="textBox1" runat="server" />
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Button Control

Sends an event back to the server when the button is clicked

<asp:Button ID="Button1" runat="server" Text="Button" OnClick="Button1_Click" />
Renders to <input type=“submit”> tags:
<input type="submit" name="Button1" value="Button" id="Button1" />
	Property
	Description

	Text (or text between start & end tag)
	Specifies displayed name of button


	OnClick
	Binds button click control event to a method


LinkButton Control

A hyperlink used to submit the form.
<asp:LinkButton ID="MyLinkButton" runat="server" OnClick="MyLinkButton_Click">SubmitForm</asp:LinkButton>
Renders to a hyperlink with JavaScript to post back the form:
<a id="MyLinkButton" ref="javascript:__doPostBack('MyLinkButton','')">SubmitForm</a>
	Property
	Description

	Text (or text between start & end tag),
	Provides description of link


	OnClick
	Binds button click control event to a method


ImageButton Control

Displays a clickable image to submit the form
<asp:ImageButton ID="ImageButton1" runat="server" ImageUrl="~/myimage.jpg" OnClick="ImageButton1_Click" />
Renders to a <input type=“image”> to post back the form
<input type="image" name="ImageButton1" id="ImageButton1" src="myimage.jpg" style="border-width:0px;" />
	Property
	Description

	AlternateText 
	Defines alternative text to image

	OnClick
	Binds button click control event to a method


Note: ImageClickEventArgs specifies the properties X and Y, the position on the image where the button was clicked.

protected void imageButton1_Click(Object sender,

                                                          System.Web.UI.ImageClickEventArgs e)
{
        xPosLabel.Text = e.X;
        yPosLabel.Text = e.Y;
}

Default Button

To specify the default button which will be invoked by hitting the Enter key without navigating to another control, use the defaultbutton attribute for the <form> tag

<form id="form1" defaultbutton="button1" runat="server">

Specify the defaultfocus attribute for the <form> tag to select the first control which will attain the focus when the page loads
TextBox

Editable text box.

<asp:TextBox ID="Username" runat="server">Enter name here!!</asp:TextBox>

Renders to <input type=“text”> tags

<input name="Username" type="text" value="Enter name here!!" id="Username“ />
	Property
	Description

	Text (or text between start & end tag)
	Text initially displayed

	TextMode
	SingleLine, MultiLine, Password

	AutoCompleteType
	Select AutoComplete class (from displayed list) used to check entered text (Internet Explorer only)


Image Control
<asp:Image ID="Image1" runat="server" AlternateText="my image" Height="33px" ImageUrl="~/myimage.jpg" Width="32px" />

Client Side Image Map (used to navigate to other pages)

<asp:ImageMap ID="ImageMap1" runat="server" HotSpotMode="Navigate" ImageUrl="~/myimage.jpg" AlternateText="My Image Map">

       <asp:RectangleHotSpot  AlternateText="Hot Spot Here!!" Bottom="30" 
       

       NavigateUrl="~/NextHTMLPage.htm" Right="30“ Top=“0” Left=“0” />

 </asp:ImageMap>
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Client Side Image Map (used to send values to same page)
<asp:ImageMap ID="imageMap" ImageUrl="../../Images/imagestrip.gif" HotSpotMode="PostBack" runat="server" OnClick="imagemap_Click">

          <asp:RectangleHotSpot PostBackValue="SelectItem1" Left="0" Top="0"

          right="100" Bottom="100" AlternateText="Pick Item1" />    

</asp:ImageMap>
protected void imagemap_Click(object sender, ImageMapEventArgs e)

{

      switch(e.PostBackValue)

      {

            case "SelectItem1":

                selectedItemLabel.Text = "Item1 selected";

                break;

            default:

                // Last item selected

                break;

       }

}

Panels

Groups other ASP controls together.

<asp:Panel ID="pnlHelloWorld" runat="server" GroupingText="The Controls" Height="176px" Width="248px">
         Other ASP.Net controls go here e.g.
        <asp:Literal ID="Literal1" runat="server" Text="Hello 
World"></asp:Literal>
</asp:Panel>

Renders to a <div> tag by default, setting GroupingText property causes it to render to <fieldset> tags containing the GroupingText value in a <legend> tag.
<fieldset>

     <legend>

          The Controls

     </legend>

     Hello World<br />

</fieldset>

	Property
	Description

	GroupingText 
	Generates a HTML fieldset with specified legend

	ScrollBars 

	Allow scrollbars to be added around panels content. Auto, Both, Horizontal, Vertical or None


Layout Alternatives
Using ASP.Net is the best method for laying out pages but you may still use CSS-P layers and positioning by adding <div> tags with style attribute

<div style="z-index: 101; left: 100px; width: 100px; position: absolute; top: 100px; height: 100px">
</div>
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Even better, we should use ASP.Net Panels which render to div tags but can be programmed against.

<asp:Panel ID=”topPanel” style="z-index: 1; left: 100px; width: 100px; position: absolute;" runat=”server”>
</asp:Panel>
You can make all controls dragged from the toolbox become absolute positioned by setting the option:-

Tools(Options... (HTML Designer(CSS Styling(Check the box “Change positioning to absolute for controls added using ToolBox....”
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Alternatively, select individual controls and use the Format(Position option.
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Note: Controls appear in top left hand corner but can be dragged anywhere on form.

To move the control, de-select then left click on it again holding down the left mouse button.

Events
Events are sent when user interacts with form. 

Server side events are sent back to the server to execute (round trip to the server), and provide more powerful functionality than client-side processing including access to server resources e.g. databases. They are slower than client-side (JavaScript) event because they are transferred over the network, so you should minimise the number of these events sent. For this reason, there are a limited number of server side events e.g. Mouse over events are never sent to the server.
The event handlers are written in C# and are compiled, the code is never sent over the network so is never visible to the client.

Client Side events are handled by the client computer and the JavaScript is interpreted by the client. There is no web server interaction required, allowing fast dynamic interaction with the user. No server resources are required, minimising the load on the server e.g. form validation, dynamic instant interactions (rollover buttons, etc). But this scripting approach only works with standard HTML controls, whereas all the ASP.Net controls only work on the server side.

The code for handling the server side event is either added between <script> tags or more typically in the code-behind page. To associate a control with the code, a property is added to the markup e.g.
protected void helloButton_Click(….)

{

}

<asp:Button ID=“helloButton” runat=“server” Text=“Say Hello” OnClick=“helloButton_Click” />

This code is automatically produced for you if you select the event through the DesignView see below.

This approach allows the same event handler to handle multiple events e.g. say we have two buttons to say hello.

<asp:Button ID=“helloButton1” runat=“server” Text=“Say Hello” OnClick=“helloButton_Click” />
<asp:Button ID=“helloButton2” runat=“server” Text=“Say Hello Again” OnClick=“helloButton_Click” />

Two arguments are passed to event handler:
sender: reference to control causing event

e: object containing event information (depends on control)
protected void submitButton_Click(object sender, EventArgs e)

{

buttonClickedLabel.Text = "Clicked";

}

Typically we ignore these parameters, but the sender in this example is a button so you may cast it to a Button and use it e.g.
Button clickedButton = (Button)sender;
// Recover the button that was clicked

The event e, contains information specific to the control and the type of event being sent.
To view all the events associated with a particular control, select it in DesignView and click the “lightning” button at the top of the Properties Window. Double click on the event you want to use. The default event can also be used by simply double clicking on the control in the DesignView e.g. double clicking a button with give you the default Click event for the Button class.
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Cross Page Post ( PostBackUrl
By default the content of the form is submitted back to the same page, to submit back to a different page add a PostBackUrl attribute to the button
<asp:Button ID="loginButton" Text="Login Now" PostBackUrl="~/Lec1 Intro ASPNet/LoginProcess.aspx" runat="server" />    

In the next page, the code would look something like this….

protected void Page_Load(object sender, EventArgs e)

{

     // Check if previous page exists and is cross page post

     if (PreviousPage != null && PreviousPage.IsCrossPagePostBack == true)

    {

          if (PreviousPage.IsValid == true)
// Was the form validated

         {

                TextBox userNameTextBox;

                TextBox passwordTextBox;

                 // Read each control off the previous page by its name

                 userNameTextBox = 

                          (TextBox)PreviousPage.FindControl("nameTextBox");

                 passwordTextBox =

                          (TextBox)PreviousPage.FindControl("passwTextBox");

          }

    }

}
Client Side Events

To handle the client-side click event use OnClientClick.

Note: Return true to allow form to submit or false to stop it submitting when button is clicked.

<asp:Button ID="Button2" runat="server" Text="Button" OnClientClick="return true;" OnClick="Button2_Click" />
Other client-side events can be added as required (known as expando attributes)

<asp:Button ID="Button2" runat="server" Text="Button" OnClientClick="return true;" onmouseover="this.value='OverButton' "  OnClick="Button2_Click" />
AutoPostBack

AutoPostBack is an option on many ASP controls that causes the form to be posted back immediately whenever the contents of the control is changed (and loses focus by mousing or tabbing out of it). It’s not good for accessibility reasons because it confuses assistive devices such as screen readers. If you still want to use it, use a ToolTip to warn these users of a page reload.

Also, since more events are being generated and sent to the server, it does have performance implications.

Set property AutoPostBack=“true”.

<asp:TextBox ID="textBox1" runat="server" AutoPostBack="true"></asp:TextBox>
View State

If you assign a value to certain server control properties, those values are stored across multiple page requests. A view state simply refers to a hidden form field which is used to carry the property values for each control. The hidden field has the name and id “__VIEWSTATE” and by default this is enabled for all controls, but can be disabled by specifying the property EnableViewState=“false”.

For example, to stop the text property being stored for a label use:
<asp:Label id=“MyLabel” Text=“Hello” EnableViewState=“false” runat=“server” />
Form Validation

Validation controls are associated with form controls by the ControlToValidate field.
Validation controls are rendered as client side JavaScript, but will fallback to server side validation if JavaScript is disabled on the browser.
There are many validators:

1. RequiredFieldValidator

2. CompareValidator

3. RangeValidator

4. RegularExpressionValidator
RequiredFieldValidator

Check that a value is provided for the form control (e.g. TextBox).

<asp:TextBox ID="textbox1" runat="server" />

<asp:RequiredFieldValidator ID="validator1" ControlToValidate="textbox1" Text="(Required Field)" runat="server" />

	Property
	Description

	Text 
	The text displayed to right of control (red by default)
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CompareValidator

Compares the contents of the form control with a fixed value (ValueToCompare), a value in a second form control (ControlToCompare)


<asp:TextBox ID="textbox3" runat="server" />


<asp:CompareValidator ID="validator3" ControlToValidate="textbox3" Type="Integer" ValueToCompare="100" Operator="GreaterThan" Text="(Value > 100 Required)" runat="server" />

	Property
	Description

	Text 
	The text displayed to right of control (red by default)

	Type
	Type of value required String, Double, Integer, Currency, Date

	Operator
	How to compare values


RangeValidator

Checks that the value entered is within the specified range of values
<asp:TextBox ID="textbox4" runat="server" />

<asp:RangeValidator ID="validator4" ControlToValidate="textbox4" MinimumValue="20" MaximumValue="80" Type="Integer"  Text="(Out of Range)"  runat="server" />
	Property
	Description

	Text 
	The text displayed to right of control (red by default)

	Type
	Type of value required String, Double, Integer, Currency, Date

	Minimum/MaximumValue
	Range of values


RegularExpressionValidator
Check that the entered value has the specified format e.g. an e-mail address
<asp:TextBox ID="textbox5" runat="server" />

<asp:RegularExpressionValidator ID="validator5" ControlToValidate="textbox5"


ValidationExpression="\w+([-+.']\w+)*@\w+([-.]\w+)*\.\w+([-.]\w+)*"


Text="(Email address required)"


runat="server" />
	Property
	Description

	Text 
	The text displayed to right of control (red by default)

	ValidationExpression 
	The regular expression (horrible!!)


Combining Validations

You can add multiple validation controls to a single form control.

For example, check text has been entered and also falls within a specified range of values

<asp:TextBox ID="textbox6" Text=“0" runat="server" />

<asp:RequiredFieldValidator ID="validator6" ControlToValidate="textbox6" Text="(Required)" runat="server" />

<asp:RangeValidator ID="validator7" ControlToValidate="textbox6"

MinimumValue="0"

MaximumValue="100"

Type="Integer"

Text="(Out of Range)"

runat="server" />
Validation Summary

ValidationSummary control displays a list of error messages provided by the validation controls on the form, these can be displayed as a List, BulletedList or Paragraph. Each validation control must set ErrorMessage attribute instead of Text. 

<asp:RequiredFieldValidator ID="validator10" ControlToValidate=“nametextbox" ErrorMessage=“Name Required" Display="None" runat="server" />             

<asp:ValidationSummary ID="summary" DisplayMode="BulletList" runat="server" />
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Other Validator Attributes

	Display
	Controls how the message will be displayed.

Static: Page layout is fixed and space is allocated to display possible messages

Dynamic: Page layout dynamically changes when message must be displayed. Cleaner if displaying multiple messages when applying multiple validators

None: Don’t display message, use ValidationSummary

	IntialValue
	Specify a value which the validator will ignore (still assume the user hasn’t entered anything).
Useful for list boxes with a default value that indicates user hasn’t chosen anything from list.


<asp:RequiredFieldValidator ID="cardtypereqd" ControlToValidate="cardtype" Text="(CC required)" InitialValue=“None" runat="server" />
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Debug and Tracing

To debug (i.e. for better error message) and/or trace execution of a single page add attributes to the page directive.
Debug = “true”

Trace = “true”
To debug and/or trace execution for the entire application add lines to the config file

<compilation debug=“true” />

<customErrors mode=“off” />

<trace enabled=“true” mostRecent=“true” />
Request the page Trace.axd to see the trace, or if you are debugging page in Visual Studio you may specify the attribute writeToDiagnosticsTrace to write trace to Output window of Visual Studio.

<trace enabled=“true” mostRecent=“true” writeToDiagnosticsTrace=“true” />
Task 1:

In pairs, role play a customer using an ATM to check the balance of their accounts and then withdraw cash with a receipt.

Draw the storyboards illustrating these scenarios.
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