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ASP.Net (C#)



Agenda

• Web Server Basics
• Static vs. Dynamic Content
• ASP Classic
• ASP.Net 2.0

2© 2008 Phi Consulting Proprietary and Confidential

• ASP.Net 2.0



Agenda

• Web Server Basics
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Web Server Basics

• Web Requests are stateless
• Client requests page
• Server serves up page
• Client state and Server state are by nature 
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• Client state and Server state are by nature 
disconnected



Web Server Basics

• There are two main types of requests
– GET

• Data is sent to the server through the QueryString only

– POST
• Data can be sent to the server through the QueryString and 
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• Data can be sent to the server through the QueryString and 
Form



Web Server Basics

• Besides the page itself, the Client can include on 
the Request more parameters in the form of 
Name-Value pairs

• These pieces of data allow dynamic content 
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• These pieces of data allow dynamic content 
generators to make decisions on how to render 
the results according to the parameters received

• There are two main collections where these 
parameters can be sent
– QueryString
– Form



QueryString

• You see the QueryString all the time on the address bar 
of the browser – when you make a request on Google, 
for example:
– http://www.google.com/search?hl=en&rls=com.microsoft%3A

en-us&q=ASP.Net+tutorials
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• The parameters to the right of the question mark 
represent the QueryString collection

• Each name-value pair is separated by an ampersand (&)
• The text to the left of the equal sign (=) is the name of 

the parameter
• The text to the right is the value of the parameter



Form

• The Form collection is not visible on the address 
bar of the browser

• The Form collection is also a name-value pair 
collection, but it must be accessed by the web 
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collection, but it must be accessed by the web 
server using the Form collection of the dynamic 
content generator application

• You can also see it using a packet sniffer
• But not with the “naked eye”



Form

• Elements in the Form collection can be found 
within the <form> HTML tags

• These include:
– Textboxes (<input type=“text”>)
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– Textboxes (<input type=“text”>)
– Dropdowns (<select>)
– Buttons (<input type=“button”>)
– Hidden inputs (<input type=“hidden”>)
– Etc.

• (For HTML training see: 
http://www.htmlgoodies.com/)



Form

• What makes it possible for the page to send 
Form data to the Web Server is the HTML 
attributes of the form, coupled with a submit 
button:
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– <form method=“POST” action=“myPage”>
– <input type=“submit”>

• When the submit button is clicked the web 
browser will “post” the form data to the 
designated page (myPage) in the form’s action 
tag, essentially making a web request, passing 
name-value pairs of data in the Form collection.



Agenda

• Static vs. Dynamic content
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Static vs. Dynamic content

• In a static page the web server simply reads an 
HTML file from the drive and responds with 
whatever is there

• In a dynamic page the web server transfers 
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• In a dynamic page the web server transfers 
control to a script engine that is configured in the 
web server

• The script engine then accepts the request and 
determines what to render based on what 
parameters were received on the QueryString 
and the Form collections



Static vs. Dynamic Content

• The technology that makes this possible is 
called CGI

• The Common Gateway Interface (CGI) is a 
standard protocol for interfacing external 
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standard protocol for interfacing external 
application software with an information server, 
commonly a web server

• This allows the server to pass requests from a 
client web browser to the external application

• The web server can then return the output from 
the application to the web browser



Dynamic Content Options

• There are many technologies that make 
dynamic content possible – different web servers 
support different types

• The most commonly known are
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• The most commonly known are
– PERL CGI
– PHP
– Java Servlet
– Java Server Pages
– ASP
– ASP.Net



Agenda

• ASP Classic
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ASP Classic

• The first version of a Microsoft dynamic content 
scripting engine was ASP (Active Server Pages)

• In an ASP page you could mix HTML code with 
VBScript or JScript server-side code to generate 
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VBScript or JScript server-side code to generate 
dynamic content

• The IIS web server would pass the request to an 
ISAPI DLL called ASP.dll which would interpret 
the script file (<file>.asp) and generate HTML to 
respond to the client browser with



ASP Classic

• The ASP model included a Request object that 
contained a QueryString and a Form collection

• You could then access the name-value pairs 
using the format:
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using the format:
– Dim varValue = Request.Form(“<name>”)
– Dim varValue = Request.QueryString(“<name>”)

• Most of the work in classic ASP was spent 
mapping local variables to name-value pairs in 
the QueryString and Form collections

• That was the only way to maintain state



Agenda

• ASP.Net 2.0
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ASP.Net 2.0

• With the advent of the .Net Framework came ASP.Net 
(Active Server Pages .Net)

• A lot of the plumbing work went away thanks to two new 
concepts called LoadPostBackData and VIEWSTATE

• LoadPostBackData automatically maps server control 
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• LoadPostBackData automatically maps server control 
names to the Form collection elements on post-backs –
this allows you to access the controls without having to 
wire them to the contents of Request.Form and 
Request.QueryString

• In VIEWSTATE, the state of the Form elements is 
maintained in a hidden input control, so they don’t have 
to be reloaded from scratch with every post back



ASP.Net 2.0

• ASP.Net also brought along new capabilities to 
speed up development and minimize plumbing

• Some of these new features are:
– Databinding
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– Master Pages
– Themes/Skins
– User Profiles
– Custom user controls
– Visual page inheritance
– Configuration files
– Sitemap and navigation menus



Anatomy of an ASP.Net Page

• An ASP.Net page is comprised of a .aspx page, 
where markup goes, plus a code-behind page, 
where the compiled code is stored

• You can actually mix code within the .aspx page 
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• You can actually mix code within the .aspx page 
with a <script runat=“server”> block, but that is 
not recommended practice

• All pages inherit from the class:
– System.Web.UI.Page



Server Controls

• ASP.Net comes equipped with a vast array 
of server controls

• These render well known elements as 
HTML on the client

• They are represented in .aspx as an xml 
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• They are represented in .aspx as an xml 
tag such as <asp:Label ID="LabelMain"
runat="server" Text="Label"></asp:Label>

• If the page’s ViewState is enabled, at 
runtime they will be “wired” to their code-
behind variable counterparts

• I.E. in C# you could write 
this.LabelMain.Text = “Hello World!”;



Page Lifecycle

• Each time that a page is requested by a client 
browser it is very important to understand that a 
page is built from scratch every time – even 
when it is posting back to itself
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• When the page builds itself there is a sequence 
of events that fire up sequentially

• Important Note: All events except the Init() and 
Unload() are fired from outermost to the 
innermost control.

• For e.g., a user control’s init event would fire before the Page_Init() event of 
its parent Page class



Page Lifecycle

• PreInit()
– This is a Page level event - all controls created during design 

time are initialized with default values – this does not occur for 
UserControls or MasterPages

– At this stage, neither UserControls or MasterPages have been 
initialized – you cannot reference them yet
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initialized – you cannot reference them yet
– The Init() events of UserControls or MasterPages only fire after 

the Page’s PreInit() event

• Init()
– In this event we can read properties of controls set at design 

time, but not values set by the USER – they haven’t been 
mapped yet

– If you need the values you need the old fashioned code format:
• string selectedValue = Request.Form[controlID].ToString();



Page Lifecycle

• Control hierarchy 
after Page_Init() 
event

• Only after Page_PreInit() 
event do the Init() events 
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event do the Init() events 
of other controls fire up

• All events except the Init() 
are fired from the 
outermost control to the 
innermost control



Page Lifecycle

• LoadViewState
– This will only fire if:

• The Page has posted back (IsPostBack==true;)

– In this event the runtime will de-serialize the view 
state data from the hidden form element and loads all 
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state data from the hidden form element and loads all 
controls which have view state enabled

<input type="hidden" name="__VIEWSTATE" 
value="dDwxODY1ODY5…Oz4+Oz5XlImJD1wtNOe8RtUQx0eekrsuSA==" />



Page Lifecycle

• LoadPostBackData
– This event will only fire if Page has posted back
– The controls which implement IPostBackDataHandler get loaded 

with the values from the HTTP POST data
– The controls do not get their values from the ViewState, but from 
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the POST data, so even if you disable ViewState for a particular 
control it can get its value from the HTTP POST data

– Complex controls, like a drop down list, if they have items 
dynamically added to them and they don’t have ViewState 
enabled, the runtime cannot load those values

• The reason being that POST data has only one value per control 
and the entire value collection is not maintained in the Post data but 
in the ViewState



Page Lifecycle

• Page_Load
– This is the most popular event
– Beginners usually put most of their code here
– Beginners usually think this is the first event
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– Now you now better then them
– If the page has any user control, its Load event will 

fire after the Page’s Load event
– All methods except the Init() are fired from the 

outermost control to the innermost control
– So after Page_Load, load events for all other controls 

are fired recursively



Page Lifecycle

• Control Event Handlers
– Events like Button_Click(), etc. which are defined for 

controls on the ASPX markup
– Beginners often think when a button is clicked that is 

the first event that occurs

29© 2008 Phi Consulting Proprietary and Confidential

the first event that occurs
– In reality, these only fire AFTER the Page_Load() and 

all other preceding events



Page Lifecycle

• PreRender
– Recursively fired for each child control in the Page
– If we want to make changes to control values, this is 

the last event we have to do so
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Page Lifecycle

• SaveViewState
– ViewState of the controls gets saved in the form’s 

hidden control

<input type="hidden" name="__VIEWSTATE" 
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<input type="hidden" name="__VIEWSTATE" 
value="dDwxODY1ODY5…Oz4+Oz5XlImJD1wtNOe8
RtUQx0eekrsuSA==" />



Page Lifecycle

• Render
– All controls are rendered recursively

• Render is called for each control on the page then finally the 
Page’s Render is called

32© 2008 Phi Consulting Proprietary and Confidential



Page Lifecycle

• Unload
– Here, the page and controls perform clean-up 

operations
– The Page has rendered, so all we can do here is 

clean-up
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clean-up



Page Lifecycle Hierarchy
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Events

• ASP.Net allows you create “event handlers” that behave 
just like their Windows counterparts

• This makes handling button clicks, drop-down selections 
and other events very easy, on a post back

• There are two modes of operation
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• There are two modes of operation
• If you use the new Web Application model or VS.Net 

2005, the designer creates a 
<WebForm>.aspx.designer.cs file, where the controls 
are initialized and event handlers are wire up

• The default for VS.Net 2005 web project uses markup 
notation to signify the event handlers and creates the 
code-behind file behind the scenes



Events

• Default:
– <asp:Button ID="Button1" runat="server" Text="Button" 

OnClick="Button1_Click"/>

• New Web Application mode:
private void InitializeComponent()
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private void InitializeComponent()
{…

this.Button1.Click += new System.EventHandler(this.Button1_Click);
…}

• In either case, the Event handler is wired up in 
the <webform>.aspx.cs file
protected void Button1_Click(object sender, EventArgs e)

{ … }



Configuration File

• ASP.Net supports a configuration file in the 
format web.config

• Here you can store configuration information 
from connection strings, authentication, 

37© 2008 Phi Consulting Proprietary and Confidential

from connection strings, authentication, 
impersonation, debug/tracing, and any custom 
settings you care to add

• The System.Configuration namespace can be 
used to create custom sections and extend the 
out-of-the-box functionality



Configuration File

<?xml version="1.0"?>
<configuration>

<appSettings/>
<connectionStrings/>
<system.web>

<compilation debug="true"/>
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<compilation debug="true"/>
<authentication mode="Windows"/>

<customErrors mode="RemoteOnly" 
defaultRedirect="GenericErrorPage.htm">

<error statusCode="403" redirect="NoAccess.htm" />
<error statusCode="404" redirect="FileNotFound.htm" />
</customErrors>

</system.web>
</configuration>



Configuration File

• The config file is very versatile
• Many components in ASP.Net use the 

configuration file to provide functionality with no 
code being needed, e.g.:
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code being needed, e.g.:
– Authentication and Authorization using Roles
– Menu configuration using a Sitemap config file
– Error pages for specific error types
– Setting themes and skins
– Etc.



Tracing & Debugging

• Beyond setting breakpoints in the code and 
watching it execute, ASP.Net allows you to set 
up special tracing information that will allow you 
to debug problems that occur in servers that are 
not on your local machine.
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not on your local machine.
• The enable that option, you simply enable 

tracing in your web.config file. This option goes 
between the system.web tags in the file:

<system.web>
<trace enabled=“true” />

</system.web>



Tracing & Debugging

• What that option does is enable tracing 
information about how the page rendered to be 
logged to a tracing service provided by the 
ASP.Net Framework
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• Where that information goes depends on the 
options enabled on the tag

• By default the tracing information is written to a 
special file called trace.axd, which you can get to 
by navigating to the url http://<server>/<MyApp>/trace.axd



Tracing & Debugging
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Tracing & Debugging
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Tracing & Debugging
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Tracing & Debugging
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Tracing & Debugging

• You can optionally send the tracing information 
to the bottom of each page in the web site via an 
option attribute on the <trace> tag

• That attribute is pageOutput=“true”
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• That attribute is pageOutput=“true”



Tracing & Debugging
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Tracing & Debugging
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Tracing & Debugging

• Inside the code we can also call on the Page’s 
Trace static class and write custom text to the 
trace log through
– Trace.Write
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– Trace.Warn

• Each of them will write data to the trace log
• The difference is that Warn will write the text in 

red color, which calls more attention to it



Tracing & Debugging

protected void Page_Load(object sender, EventArgs e)
{

Trace.Write("My page just loaded");

LabelMain.Text = "Post something:";
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if (!IsPostBack)
{

Trace.Warn("This wasn't a postback.");
ListItem li = new ListItem("D", "3");
this.DropDownList1.Items.Add(li);

}
}



Tracing & Debugging
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Global.asax

• A web application typically includes a Global.asax file
• The Global.asax file is parsed and dynamically compiled by 

ASP.NET into a .NET Framework class the first time any resource or 
URL within its application namespace is activated or requested

• The Global.asax file is configured to automatically reject any direct 
URL request so that external users cannot download or view the 
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URL request so that external users cannot download or view the 
code within

• This code is responsible for handling higher-level application events, 
such as:
– Application_Start - fires once for all user connections for the lifetime of 

the application
– Application_End – fires when the application stops
– Session_Start – fires every time a user connects and starts a session
– Session_End – fires when the user’s session terminates or times out



Unhandled Exceptions

• The web.config file allows you to set custom 
error handlers for common HTTP errors, such as 
401’s, 404’s, etc:
<customErrors mode="RemoteOnly" defaultRedirect="GenericErrorPage.htm">

<error statusCode="403" redirect="NoAccess.htm" />
<error statusCode="404" redirect="FileNotFound.htm" />

53© 2008 Phi Consulting Proprietary and Confidential

<error statusCode="404" redirect="FileNotFound.htm" />
</customErrors>

• But how about unexpected errors that can occur 
in code?

• By default, unhandled exceptions are caught by 
the ASP.Net Framework – it generates a generic 
error page with a nasty stack trace



Unhandled Exceptions
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Unhandled Exceptions

• However, you do not have to resign yourself to that
• By handling the Application_Error event in the 

global.asax file you can take steps to log the error while 
showing the user a more friendly page

void Application_Error(object sender, EventArgs e) 
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void Application_Error(object sender, EventArgs e) 
{

Exception ex = Server.GetLastError().GetBaseException();
string err = "Error in: " + Request.Url.ToString() + "\r\nError Message: </b>" + 

ex.Message.ToString();
MyErrorLib.Write( err, System.Web.HttpContext.Current.User.Identity.Name, ex );

Server.Transfer( "GenericError.aspx" );
}



Layered Design

• ASP.Net represents 
the Presentation 
Layer of your design

• Do not forget that 
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• Do not forget that 
proper design 
incorporates at least 
two other layers
– Business Logic Layer
– Data Acces Layer



Where can I learn more?

• ASP.Net is a huge world
• There are many tutorials out there for free
• A few good ones are:

– www.asp.net (includes video tutorials)
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– www.asp.net (includes video tutorials)
– www.codeproject.com
– www.4GuysFromRolla.com


