Introduction to ASP.NET



ASP.NET

« ASP.NET is a managed framework that facilitates building server-side
applications based on HTTP, HTML, XML and SOAP. To .NET
developers, ASP.NET is a platform that provides one-stop shopping for

all application development that requires the processing of HTTP
requests.



A platform on a platform

« ASP.NET is a managed framework that facilitates building server-side
applications based on HTTP, HTML, XML and SOAP

— ASP.NET supports building HTML-based applications with Web forms,
server-side controls and data binding

— ASP.NET supports building non-visual request handlers and Web services
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A new and better version of ASP

« ASP.NET is a much improved replacement for original ASP framework
— Al ASP.NET code is fully compiled prior to execution
— ASP.NET doesn't require the use of scripting languages
— ASP.NET allows for total separation of code from HTML
— ASP.NET state management works in a Web farm environment



ASP.NET Internals

« ASP.NET uses a new CLR-based framework to replace ISAPI/ASP architecture
— ASP.NET requests are initially handled by the HTTP runtime of IIS
— ASP.NET ISAPI extension DLL redirects requests to ASP.NET worker process

HTTP request
-ashx ISAPI ASPNET_ISAPI.DLL
* aspx P Extension —P» ISAPIExtensio.n A.SP'I\.IET
*.Z?Srz;( Manager for ASP.NET Named Pipes )—> pipeline
* soap
INETINFO.EXE ASPNET WP.EXE
HTTP runtime provided by 1IS ASP.NET Worker Process




ASP.NET Internals

 Requests are process in the "HTTP pipeline" inside ASP.NET worker process
— Pipeline always contains Ht t pRunt i ne class
— Pipeline always contains exactly one HTTP handler object

— Modules are interceptors that can (optionally) be placed in pipeline
— Ht t pCont ext is a valuable class accessible from anywhere in pipeline
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HttpContext Properties

Type

Name

Description

H t pCont ext

Qurrent (Shared)

Context for request currently in progress

Ht pApplicati onState

Application

Appliction-wide property-bag

H t pAppl i cation

Appl i cati onl nst ance

Application context (modules)

H t pSessi onSt at e Sessi on Per-client session state
H t pRequest Request The HTTP request
H t pResponse Response The HTTP response
| Princi pal User The security ID of the caller
| H t pHandl er Handl er The handler dispatched to the call
I D ctionary Itens Per-request property-bag
HtpServerWility Ser ver URL Cracking/Sub-handlers
Exception Error The 1st error to occur during processing




[} B Vou : o

Programming against the Ht t pCont ext object

| nports System Wb

Public Modul e Pipelineltilities
Sub SayHel | o()
Dimctx As HttpContext = HttpContext. Current
| f ctx |I's Nothing
"*** executing outside the scope of HITP pipeline
El se
ct x. Response. Wite("Hello, ")
Dimname As String = ctx. Request. QueryString("nanme")
ct x. Response. Qut put . Wit eLi ne( nane)
End If
End Sub
End Modul e




Integrated compilation support

« ASP.NET provides integrated compilation support to build source files into
DLLs in just-in-time fashion

Auto-compilation supported for . aspx, . ascx, . asnx and . ashx files

The generated assembly is stored in subdirectory off of CodeGen
directory

ASP.NET automatically references all assemblies in \ bi n directory

ASP.NET automatically references several commonly-used .NET
assemblies

Other assemblies can be referenced through custom configuration

Shadow-copying allows DLLs to be overwritten while application is
running



Hello, World using VB.NET in an ASP.NET page

<% - MyPagel.aspx --%
<% page | anguage="VB" %
<ht m ><body>
<h3>My Page</ h3>
Thi s page contains boring static content and

<%
Dms As String = "<i>exciting dynam c content</i >"
Response. Wite(s)

%

</ body></ ht ni >
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e An

System.Web.UIl.Page

. aspx file is transformed into a class that inherits from Page class

Page class provides HTTP handler support

Page class members are accessible from anywhere inside . aspx file
Much of Page class dedicated to generation of HTML

Static HTML in . aspx file becomes part of page's Render method
Code render blocks in . aspx file become part of page's Render method

Members defined in code declaration blocks become members of page
class

WebForms and server-side controls build on top of Page class
architecture
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Using reflection from an ASP.NET page

<% page | anguage="VB" %
<ht ml ><body>
<%
'*** note that this variable refers to subtype of Page
Dim M/Type As String = Me. Get Type(). ToString()
Di m MyDadsType As String = Me. Get Type() . BaseType. ToStri ng()

'*** note that Response is a property of Page
Me. Response. Wite("page type: " & MyType & "<br>")
Me. Response. Wite("page's base type: " & MyDadsType & "<br>")
%>
</ body></ ht i >




System.Web.Ul.Page

| nports System Web. Ul
Cl ass System Wb. Ul . Page

"*** functionality simlar to what's in ASP

ReadOnly Property Application As H tpApplicationState
ReadOnly Property Session As Htt pSessionSt ate
ReadOnly Property Request As Htt pRequest

ReadOnly Property Response As Htt pResponse

ReadOnly Property Server As HitpServerUility
Property Buffer As Bool ean

Functi on MapPat h(virtual Path As String) As String

Sub Navigate(url As String)

"*** functionality new to ASP. NET

Property dientTarget As Cient Tar get

ReadOnly User As | Principal

ReadOnly Property |sPostBack As Bool ean

Protected Overridable Sub Render(witer As Htm Text Witer)
Event Load As Event Handl er

End C ass
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Sample aspx file customizing Page

<I-- MyPage2. aspx -->
<% Page Language="VB"' %

<ht m ><body>

<h2>Cust onmer |ist</h2>

<ul >

<%
"*** code render block becones part of Render nmethod
Dimi As Integer

</ body></ ht ml >

<I-- code declaration block -->
<script runat=server>
"*** phecomes a customfield in page-derived cl ass
Private mval ues As New ArrayLi st ()
"*** peconmes a custom event in page-derived cl ass
Sub Page_Load(sender As (Object, e As Event Args)
I f Not Page.|sPostBack Then
m val ues. Add( " Bob Backerrach")
m val ues. Add("Mary Contrary")
m val ues. Add("Dirk Di ggler")
End If
End Sub
</script>

For i = 0 to (myval ues. Count - 1)
Response. Wite("<li>" & mvalues(i).ToString & "</1i>")
Next
%
</ul >
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ASP.NET directives

 ASP.NET supports several important page-level directives
— (@Page directive controls how the page file is compiled
— (@Page directive can take many different attributes

— @Assenbl y directive replaces the / r command-line switch to
VBC. EXE

— @ nport directive replaces the VB.NET | npor t s statement
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@Page Directives

| nports AcneCorp
'*** code goes here

<lI-- MyPage4.aspx -->
<0@@Page Language="VB" Explicit="True" %

<Y@Assenbl y nanme="MyLi brary" %
<% nport nanespace="AcneCorp" %

<l-- code/content goes here -->

v

vbc. exe /optionexplicit+ /r:M/Library.dl | HashedNaneFor MyPage4. vb

Directive Name Description
@age Compilation and processing options
@Assenbl y Replaces the VBC.EXE / r : switch
@ nport Replaces the VB.NET | nport s statement
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@Page Directives

Name Description
Language Programming language to use for <%
Buf f er Response buffering
Cont ent Type Default Content-Type header (MIME)

Enabl eSessi onSt at e

Turns session state on/off

Enabl eVi ewSt at e

Turns view state on/off

Src Indicates source file for code-behind
I nherits Indicates base class other than Page
Err or Page URL for unhandled exception page
Explicit Turns Option Explicit on/off
Strict Turns Option Strict on/off
Debug Enables/disables compiling with debug symbols
Trace Enables/disables tracing

Compi | er Opti ons

Enabled passing switches directly to VBC.EXE

<%age Language="VB" Buffer="true"

Explicit="True" Strict="True" %
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Using a code-behind source file

« ASP.NET provides various code-behind techniques promote a separation of
code and HTML

Types inside a code-behind file are accessible from a . aspx file
Pre-compiled code-behind files are placed in the \ bi n directory

Code-behind source files can compiled on demand using the Sr ¢
attribute

Code-behind source files have extensions such as. vb or. cs
Compiling code-behind files on demand is useful during development
Compiling code-behind files on demand shouldn't be used in production
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ASP.NET code can be partitioned using code-behind features

<% - MyPage4. aspx --%
<% page | anguage="VB" src="MLi brary.vb" %

<%@ | nport Nanespace="AcneCorp" %

<ht m ><body>
<h3>Splitting code between a .aspx file and a .vb file</h3>
This text was generated by MyPage3. aspx<br>
<%
Di m obj As New Cont ent Gener at or
Response. Wite(obj. GetContent())
%>
</ body></ ht m >
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ASP.NET code used as code-behind for an ASP.NET page

'*** gource file: MyLibrary.vb
| nports System

Nanespace AcneCorp
Public O ass Cont ent Gener at or
Function GetContent() As String
Return "This text was generated by M/Li brary. vb"
End Functi on
End C ass
End Nanespace
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web.config

« ASP.NET configuration is controled by a XML-based file named
web. config

web. confi g must be placed in IIS application's root directory
conpi | at i on section controls compiler stuff

ht t pRunt i me section controls request execution

pages section controls how pages are compiled and run
Many other ASP.NET-specific section are available
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An example web. confi g file

<?xm version="1.0" encodi ng="UTF-8" ?>
<confi guration>
<syst em web>

<conpi l ati on debug="true" explicit="true" strict="true">
<assenbl i es>
<add assenbl y="System Runti ne. Seri alization. Formatters. Soap"/>
</ assenbl i es>
</ conpi |l ati on>

<htt pRunti ne
execut i onTi neout =" 90"

maxRequest Lengt h="4096"
/>

<pages
buf fer="true"
enabl eSessi onSt at e="true"
enabl eVi ewSt at e="t rue"

/>

</ syst em web>

</ configuration>
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Creating a custom HTTP handler

« | H t pHandl er defines the semantics for an object that will serve as
the end point for an HTTP request in the ASP.NET framework

— | Ht t pHandl er is defined by ASP.NET in the Syst em Wb
namespace

— Any | Ht t pHandl er -compatible object can used as an ASP.NET
handler

— It's simple to write and configure a handler as a plug-compatible
component

— web. confi g file can be configured to dynamically load
assembly/class

— Use of . ashx files eliminates need to configure web. confi g file
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| Ht t pHandI er is implemented by objects that service HTTP requests

Nanespace System Wb

Public Interface | H tpHandl er
Sub ProcessRequest (context As H t pCont ext)
ReadOnly Property | sReusabl e As Bool ean
End I nterface

End Nanespace
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Classes that implement | Ht t pHandl er are plug compatible

"*** gsource file: MyLibraryl.vb
"*** puild target: MyLibraryl. dl

| nports System Wb
Public Class MyHandlerl : Inplenents | HtpHandl er

Sub ProcessRequest (context As Htt pCont ext)
| mpl enments | Htt pHandl er. ProcessRequest
"*** return friendly nmessage in body of HITP response
cont ext . Response. Qut put . Wite("Hello world")
End Sub

ReadOnly Property |IsReusabl e As Bool ean _
| mpl enents | Htt pHandl er. | sReusabl e

Return True
End property

End d ass

<?xm version="1.0" encodi ng="utf-8" ?>
<confi gurati on>
<system web>
<ht t pHandl er s>
<add verb="*"
pat h="*"
type="M/Handl er1, MyLi braryl" />
</ ht t pHandl er s>
</ system web>
</ configuration>
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Using a .ashx file

<% webhandl er | anguage="VB" cl ass="C assl" %

'*** everything fromhere down is sent directly to VBC. EXE
| mports System Web

Public Cass Cassl : Inplenents | HtpHandl er

Sub ProcessRequest (context As HttpContext) _
| npl enents | Ht t pHandl er. ProcessRequest
cont ext. Response. Qut put. Wite("Hell o world")
End Sub

ReadOnly Property |sReusable As Bool ean _
| npl enents | Htt pHandl er. | sReusabl e
Ret urn True
End property

End C ass
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Debugging ASP.NET applications

ASP.NET provides extensive debugging support

conpi | ati on section in web. conf i g must enabled debugging
You can use either Visual Studio .NET or DbgClr.exe

Choose Debug Processes from the Tool s menu

Attach debugger to ASP.NET worker process ASPNET WP. EXE
Open source files inside debugger and set breakpoints

Execute page by submitting request as usual with browser
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Creating HTML-based applications

ASP.NET is more than just ASP 4.0

Unlike ASP, ASP.NET is HTML-aware
Lots of internal Page class code dedicated to forms/control processing

Code-behind technigues encourage better separation of code from HTML
Extensible, server-side control architecture

Server-side data binding model

Form validation architecture

28



The "Hello world" WebForm example

<0¢Page | anguage="VB" %

<ht m ><body>
<f orm runat ="server">
<p><ASP: Text box i d="txt Val uel" runat="server" /></p>
<p><ASP: Text box i d="txt Val ue2" runat="server" [></p>
<p><ASP: Button text="Add Nunbers"
runat ="server" OnCick="cnmdAdd Ondick" /> </p>
<p><ASP: Text box i d="txt Val ue3" runat="server" /></p>
</fornp
</ body></ ht ml >

<script runat="server">
Sub cndAdd _Ond ick(sender As (bject , e As System Event Ar gs)
Dim x, y As |Integer
X = Clnt(txtVal uel. Text)
y = Clnt(txtVal ue2. Text)
t xt Val ue3d. Text = CStr(x + y)
End Sub
</[script>
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Using code-behind inheritance

« An ASP.NET page can inherit from another custom Page-derived class

Code-behind inheritance allows you to remove all code from . aspx
files

Your code goes into a custom class that inherits from the Page
class

Custom page class goes into a separate source file

The . aspx file uses | nheri t s attribute inside @age directive

Separation of code and HTML (i.e. presentation) significantly
improve the maintainability of an HTML-based application
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<%@age | nherits="MPaged ass" Src="MyLibrary.vb" %

<ht m ><body>
<form runat ="server">
<p><ASP: Text box i d="txtVal uel" runat="server" /></p>
<p><ASP: Text box i d="t xt Val ue2" runat ="server" /></p>
<p><ASP: Button id="cndAdd" text="Add Nunbers"
runat ="server" OnCick="cnmdAdd _Ond ick" /> </p>
<p><ASP: Text box i d="t xt Val ue3" runat ="server" /></p>
</fornme
</ body></htm >

| nports System
| mports System Web. Ul
| mports System Web. Ul . WebControl s

Public Class MyPageC ass : Inherits Page

Protected t xt Val uel As Text box
Prot ect ed t xt Val ue2 As Text box
Prot ect ed t xt Val ue3 As Text box
Protected Wt hEvents cndAdd As Button

Sub cnmdAdd_OnCl i ck(sender As Cbject, e As System Event Args)
Dmx, y As Integer
x = CInt(txtVal uel. Text)
y = CInt(txtVal ue2. Text)
t xt Val ue3. Text = CStr(x + y)
End Sub

End d ass
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User versus Programmatic Interfaces

« ASP.NET applications may expose both user and programmatic
interfaces

— User interface expressed through HTML

— Handled by System.Web.Ul.*

— Programmatic interfaces exposed via XML/SOAP

— Programmatic interface handled by System.Web.Services.*
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Web Methods

» Web services are .NET methods marked with the WebMet hod attribute

Authored like any other method you might write, with a file
extension of . asnx

ASP.NET takes care of mapping incoming HTTP requests onto
calls on your object

.NET provides proxy classes on the client side that make calling
web services as trivial as calling other functions

Client-side proxy takes care of generating HTTP request to server,
and parsing response as return value
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Web Method within a .asmx file

<@ WebServi ce | anguage="C#" d ass="Cal cul ator" %

usi ng System
usi ng System Web. Ser vi ces;

public class Cal culator : WebService {

[ WebMet hod ]
public int Add( int x, int y ) {
return x +y;

}

[ WebMet hod ]
public int Multiply( int x, int y) {
return x * vy,
}
}
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