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1Introduction

ASP.NET is a framework for creating web sites, apps and services with HTML, CSS and

JavaScript.

1.1 Visual Studio

Microsoft Visual Studio is an integrated development environment (IDE) from Microsoft. It

can be used to develop console and graphical user interface applications along with

Windows Forms applications, web sites, web applications, and web services in both native

code together with managed code for all platforms supported by Microsoft Windows,

Windows Phone, Windows CE, .NET Framework, .NET Compact Framework and Microsoft

Silverlight.

Below we see the integrated development environment (IDE) in Visual Studio:

File Edt View Project Buld Debug Team Data Format Tools Architecture Test Analyze Measurement Studio Window Help

Toolbox
 All Windows Forms

= Common Controls.
Pointer

Button
CheckBox
CheckedlistBox

ComboBox

HUSEE >

DateTimePicker
Label

LinkLabel
ListBox

E >

Listview
MaskedTextBox
MonthCalendar
Notifylcon
NumericUpDown
FictureBox
ProgressBar
RadioButton
RichTextBox
TextBox

ToolTip

B © B B ELE S

TreeView

[F  webBrowser
# Containers
& Menus & Toobars
#Data
Components.
[# Printing
Dislogs
[WPF Interoperabilty
Reporting
# Visual Basic PowerPacks
(=l Measurement Studio

New projects are created from the “New Project” window:

WindowsFormsApplication4 - Microsoft Visual Studio

| R G B BB - .

MRl Form1.cs [Design]* X

P S @] % @[ - -5 b [oebyg -] [xe6 s |
PElle 2 | T o | SR ] $ S et | HE| G E]R,
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Form1 EBEX
labell
button
b
i ErorList
@ 0Errors | i\ 0Warnings | (i) 0 Messages
Description File
v ll 2 Eror List Lo

~ Solution Explorer

2GRS

= (5 wWindowsFormsApplicationd
- () Properties
@ (i References
= 5] Forml.cs
%) Form1.Designer.cs
%) Formi.resx
4] Program.cs

) solution Explorer [ RERIA

Form1 System.indows.Forms.Form

B =
MinimumSize 0;0
Opacity 100%
Padding 0;0;0; 0
RightToLeft o
RightToleftLayout False
Showlcon True
ShowlInTaskbar True
Size 300; 300
SizeGripStyle Auto
PRl startPosition
Tag
Text Form1
=i Tophost False
Text

The text associated with the control.

~a Solution “WindowsFormsApplication' (1 project)

WindowsDefaultLocation

EBX

- 4 x
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5 Introduction

New Project

R | NET Framework 4 v | Sort by: | Default 2|
Installed Templates
5 o 3 Type: Visual C#
= vVisual C# EC” Windows Forms Application Visual C#
- " = A project for creating an application with a
E“ Windows Forms user interface
Web ‘ 23 WPF Application Yisual C#
[ Office
Cloud =ch Console Application Yisual C#
Measurement Studio —
Reporting 5 Cn Class Library Visual C#
# SharePoint
I ca
Silverlight ’ Cﬂ WPF Browser Application Visual C#
Test
WCF cﬂ Empty Project Yisual C#
Workflow
@ Other Languages @ Windows Service Visual C#
# Other Project Types
@
- Datab‘ase . ¢C“ WPF Custom Control Library WYisual C#
Modeling Projects —
# Test Projects C‘g
wa WPF User Control Library Yisual C#
Online Templates
:-ﬂd* Windows Forms Control Library Visual C#
Name: ‘windowsFormsApplicationd ‘
Location: c:\templvisual studio 2010\Projects v ‘ Browse...
Solution name: ‘WindowsFormsApplicationd ‘ [V]Create directory for solution
[]add to source control

1.2 CH

C# is pronounced “see sharp”. C# is an object-oriented programming language and part of
the .NET family from Microsoft. C# is very similar to C++ and Java. C# is developed by
Microsoft and works only on the Windows platform.

1.3 .NET Framework

The .NET Framework (pronounced “dot net”) is a software framework that runs primarily on
Microsoft Windows. It includes a large library and supports several programming languages
which allow language interoperability (each language can use code written in other
languages). The .NET library is available to all the programming languages that .NET
supports. Programs written for the .NET Framework execute in a software environment,
known as the Common Language Runtime (CLR), an application virtual machine that
provides important services such as security, memory management, and exception handling.
The class library and the CLR together constitute the .NET Framework.

1.4 Object-Oriented Programming (OOP)
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6 Introduction

Object-oriented programming (OOP) is a programming language model organized around
"objects" rather than "actions" and data rather than logic. Historically, a program has been
viewed as a logical procedure that takes input data, processes it, and produces output data.

The first step in OOP is to identify all the objects you want to manipulate and how they
relate to each other, an exercise often known as data modeling. Once you've identified an
object, you generalize it as a class of objects and define the kind of data it contains and any
logic sequences that can manipulate it. Each distinct logic sequence is known as a method. A
real instance of a class is called an “object” or an “instance of a class”. The object or class
instance is what you run in the computer. Its methods provide computer instructions and
the class object characteristics provide relevant data. You communicate with objects - and
they communicate with each other.

Important features with OOP are:

e C(lasses and Objects
e Inheritance

e Polymorphism

e Encapsulation

Simula was the first object-oriented programming language. Simula was developed in the
1960s by Kristen Nygaard from Norway.

Java, Python, C++, Visual Basic .NET and C# are popular OOP languages today.

Since Simula-type objects are reimplemented in C++, Java and C# the influence of Simula is
often understated. The creator of C++ (1979), Bjarne Stroustrup (from Denmark), has
acknowledged that Simula was the greatest influence on him to develop C++.

Tutorial: ASP.NET and Web Programming



2Visual Studio

2.1 Introduction

Home page of Visual Studio: http://www.microsoft.com/visualstudio

There exist different versions of Visual Studio, such as Visual Studio Express (free), Visual
Studio Professional, Visual Studio Premium and Visual Studio Ultimate.

2.2 Getting Started

2.2.1 Integrated Development Environment (IDE)

The Visual Studio product family shares a single integrated development environment (IDE)
that is composed of several elements: the Menu bar, Standard toolbar, various tool windows
docked or auto-hidden on the left, bottom, and right sides, as well as the editor space. The
tool windows, menus, and toolbars available depend on the type of project or file you are
working in.

Below we see the Visual Studio IDE (Integrated Development Environment):

Start Page - Microsoft Visual Studio
Fle Edt View Debug Team Data Tools Architecture Test Analyze Measwrement Studio Window Help

S P %L -3-5] | -|| A G E Nk Bl O

= General Ll:]
There are no usable controls in this Micrpoht - .
o Drag a ke onto this text o ) Visual Studio 2010 Uttimate
add it to the toolbox.
Get Started = Guidance and Resources ~ Latest News

plth
L] connect To Team Foundation Server
Welcome  Windows Web  Cloud  Office  SharePoint Data

[ New Project...
ET] Open Project... T . = What's New in Visual Studio 2010
_ Learn about the, in this
release.
Recent Projects Visual Studio 2010 Overview
: k4
3 MyFrstDAQADD at's el Gt
usto ual
application
impleGraph.2010

System. 2010 Creating Applications with Visual Studio

& DAQeontrolapp o

3 scapaspp

B-— = Extending Visual Studio

Community and Learning Resources

[ Close page after project load

[Ashow page on startup
&3] solution Explorer | m
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2.2.2 New Project

The first thing you do when you want to create a new application is to create a new project.

This can be done from the Start Page:

Microsoft* .
O Visual Studio 2010 Uttimate

Get Started  Guidance

+
Q Connect To Team Foundation Server

Welcome  Windows W
!

[E] Open Project...

Rerent Proiects

Or from the File menu:

Start Page - Microsoft Visual Studio

File | Edit Yiew Debug Team Data Tools Architecture nalyze Measurement Studio  Window Help

New » (5] Project... Ctrl+Shift+n
Open ' '@ = Shift-+alt+h
Close Ljg Team Project...
=] Close Solution () File... Crl+N
- C+5 Project From Existing Code. ..
I

| NET Framework 4 | Sort by: | Default Search Installed Templates

Installed Templates ,
Type: Visual C#
= visual C# Z‘CQ’ ‘Windows Forms Application Wisual C# ¥p
_ & A project For creating an application with a
Windows e ‘Windows Farms user interface
wWeb .| WPF Application Visual C#
# Office
Cloud Eﬁ Console Application Visual C#
Measurement Studio —
Reporting Class Library Wisual C#
# SharePoint -
Silverlight WPF Browser Application Visual C#
Test
WCF Empty Project Wisual C#
Workflow
Other Languages ,éﬁ Windows Service Visual C#
@ Other Project Types L
@ Datcbese 'Cﬁ WPF Custom Control Library Visual C#
Modeling Projects A
# Test Projects cH ; .
@7 weF User Control Library Visual C#
Online Templates
=c#| windows Forms Control Library Visual C#
Name: ‘ ‘WindowsFormsApplication] |
Location: | ci\visual Studio 20101Prajects v Browse...
Solution name: ‘ ‘WindowsFormsApplication] | [“]create directory for solution
[[Jadd to source control
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Visual Studio

In this window you will select an appropriate template based on what kind of application you
want to create, and a name and location for your project and solution.

The most common applications are:

e Windows Form Application

e Console Application

e WPF Application

e ASP.NET Web Application
e Silverlight Application

2.2.3 Solution Explorer

Solutions and projects contain items that represent the references, data connections,
folders, and files that you need to create your application. A solution container can contain
multiple projects and a project container typically contains multiple items.

N

Solution Explorer v I X

3 Solution ‘MyMovieCollection’(1 project)
._‘ﬂ MyMovieCollection

+)
n
+ - Documentation
+)

=4 My Project
. Controls

L Resources

| DVDCollectionDatabase.mdf
2| DVDCollectionDataSet.xsd
4 ListDetails.vb

&5 Mainformvb |

33] SearchOnlinevb

2.2.4 Toolbox

The Toolbox contains all the necessary controls, etc. you need to create your user interface.

See Figure below.
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10 Visual Studio
Toolbox ~ 2 x| The Toolbox contains all the controls, etc. we can use
= Common Controls ~y . :

in our user interface.
R Pointer
Button In order to use them in our user interface, we just drag
CheckBox
- ) and drop them to the “Form”, as shown below:
CheckedListBox
Toabor i Jramt s e <
@ Sambatiox & All Windows Forms ~ kot )
T DateTimePicker = o | Form1 NEIR
A Label Button
s CheckBox
A LinkLabel Ehecbke:ListBox E :'labe" — : -
lg] S T DateTimePicker
237 ListWiew A b =
MaskedTextBox B9 Listhox 1/ —
] MonthCalendar E B
=]  MotifyIcon FH MonthCalendar F
=] Notifylcon
13 mumericUpDown 3 tumericUpDonn
[ PictureBox g E::::::a'
@) ProgressBar @ Ra:i“B”““"
23 RichTextBo;
@&  RadioButton B TestBox
"= . S = b
3 RichTextBox
TextBox
E ToolTip
o TreeView
@ WebBrowser
Containers
Menus & Toolbars |
Data
Components
Printing
Dialogs
WPF Interoperability
Reporting
Visual Basic PowerPacks
= Measurement Studio

2.2.5

Editors and Designers

Visual Studio has different editors and design tools.

Graphical User Interface Designer:

Formi.cs [Design]* X
£ Form1 EBX
labell
I: ¢
listBox1 9. juni 2011 ™
]
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Visual Studio

Code Editor:

2.2.6

Form1.cs [Design]*

Forml.cs* X

“% WindowsFormsapplication1.Form1

v[ &¥button1_Click{object sender, Eventargs e)

=
using
using
using
using
using
using
using

T

System.
System.
System.
System.
System.
System.

System

Collections.Generic;
ComponentModel;
Data;

Drawing;

Ling;

Text;
.Windows.Forms;

Slnamespace WindowsFormsApplicationl

{
=] public partial class Forml : Form
{
B public Forml()

1
¥

InitializeComponent();

E private veid buttonl_Click(cbject sender, EventArgs

{

textBoxl.Text = "Hello World";

}

100% ~ &

|5 4] «

e)

|€

[w

Properties window

Each control we have on our user interface has lots of Properties we can set.

This is done in the Properties window:

Propetties v I X

AR =
MinimumSize
Modifiers
Multiline
PasswordChar
ReadOnly
RightToLeft
ScrollBars
ShortcutsEnabled
Size
TabIndex
TabStop
Tag
Text

textBox1 System.Windows.Forms,TextBox

0;0
Private
False

False

Mo

MNone
True
383; 20
0

True

v

[

| £
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Visual Studio

2.2.7 Build and Debug Tools

In Visual Studio we have lots of Build and Debugging Tools.

Build menu:

Below we see the Build menu:

Build | Debug Team Data Tools Architecture Test Analyze Me

Build Solution
Rebuild Solution

Clean Solution

Build WindowsFormsApplication1
Rebuild WindowsFormsApplication1
Clean WindowsFormsapplication1

Publish WindowsFormsapplication1

F&

Shift+F6

Run Code Analysis on WindowsFormsapplication1

Batch Build. ..

Configuration Manager...

The most used tool is “Build Solution” (Shortcut Key: F6).

Debug menu:

Below we see the Debug menu:

Debug | Team Data Tools Architecture Test

4
P
[z

Anal

Windows

Start Debugaging

Start Without Debugging

Start Performance Analysis

Attach to Process. ..
Exceptions...

Step Into

Step Over

Toggle Breakpoint
Mew Breakpoint
Delete all Breakpoints
IntelliTrace

Clear all DataTips
Export DataTips ...
Import DataTips ...

Options and Settings. ..

FS
Ctrl+FS
Alt+F2

Ctrl+D, E

F11
F10

F9

Ctrl+Shift+F9

The most used tool is “Start Debugging” (Shortcut Key: F5).
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3Introduction to Web
Programming

3.1 Introduction

Today most of the applications focus on the Internet, where the applications can be viewed
in a standard Web Browser. Static Web pages are based on HTML and CSS. In order to create
more advanced applications, we need more powerful tools.

DQ Visual Studio el = - - -
o EhR
ASP.NET
Server

APACHE ‘J /

HTTP SERVER
Microsoft

-
\=iWindowsServer2012 (6/

A useful web site for learning more about web development: http://www.w3schools.com

Important frameworks and tools for creating dynamic web pages:

e ASP.NET
e AJAX/ ASP.NET AJAX
e JavaScript

13



14 Introduction to Web

e Silverlight

These frameworks and tools will be explained below.

Web Browser

"E . /
Q
(@)
HTML JavaScript

Web Server
()] @ "
O
P ASP.NET
g L
A

C#/VB.NET
.NET

3.2 Web Browser

The purpose of a web browser is to read HTML documents and compose them into visual or
audible web pages. The browser does not display the HTML tags, but uses the tags to
interpret the content of the page.

Today we have the following major Web Browsers:

e Internet Explorer (by Microsoft)
e Firefox (by Mozilla)

e Chrome (by Google)

e Safari (by Apple)

e Opera (by Opera from Norway)

3.3 HTML

HTML, which stands for HyperText Markup Language, is the predominant markup language
for web pages. HTML is the basic building-blocks of webpages.

Tutorial: ASP.NET and Web Programming



15 Introduction to Web

HTML is written in the form of HTML elements consisting of tags, enclosed in angle brackets
(like <html>), within the web page content. HTML tags normally come in pairs like <h1>and
</h1>. The first tag in a pair is the start tag, the second tag is the end tag (they are also
called opening tags and closing tags). In between these tags web designers can add text,
tables, images, etc.

Below we see a simple a HTML web page:

<!DOCTYPE html>

<html>

<body>

<hl>My First Heading</hl>
<p>My first paragraph.</p>

</body>
</html>

A useful web site for learning more about HTML: http://www.w3schools.com/html|

3.4 CSS

Web browsers can also refer to Cascading Style Sheets (CSS) to define the appearance and
layout of text and other material.

The W3C, maintainer of both the HTML and the CSS standards

A useful web site for learning more about CSS: http://www.w3schools.com/css

3.5 JavaScript

JavaScript is an object-oriented scripting language basically used to create dynamic web
pages. JavaScript is primarily used in the form of client-side JavaScript, implemented as part
of a web browser in order to provide enhanced user interfaces and dynamic websites.

Below we see a simple a HTML web page with JavaScript:

<!DOCTYPE html>
<html>
<body>

<hl>My First JavaScript</hl>
<p>Click the button to display the date.</p>
<p id="demo"></p>

<button type="button" onclick="myFunction()">Try it</button>

<script>
function myFunction ()
{
document.getElementById ("demo") .innerHTML = Date () ;
}

Tutorial: ASP.NET and Web Programming



16 Introduction to Web

</script>

</body>
</html>

A useful web site for learning more about JavaScript: http://www.w3schools.com/js

3.6 ASP.NET

ASP.NET is a web application framework developed by Microsoft to allow programmers to
build dynamic web sites, web applications and web services.

ASP.NET is part of the Visual Studio package.

It was first released in January 2002 with version 1.0 of the .NET Framework, and is the
successor to Microsoft's Active Server Pages (ASP) technology. ASP.NET is built on the
Common Language Runtime (CLR), allowing programmers to write ASP.NET code using any
supported .NET language, such as C# and VB.NET.

ASP.NET web pages or webpage, known officially as Web Forms], are the main building block
for application development. Web forms are contained in files with an “.aspx” extension.

3.7 AJAX/ ASP.NET AJAX

AJAX is an acronym for Asynchronous JavaScript and XML. AJAX is a group of interrelated
web development methods used on the client-side to create interactive web applications.
With Ajax, web applications can send data to, and retrieve data from, a server
asynchronously (in the background) without interfering with the display and behavior of the
existing page.

ASP.NET AJAX is a set of extensions to ASP.NET developed by Microsoft for implementing
AJAX functionality.

3.8 Silverlight

Microsoft Silverlight is an application framework for writing and running browser plug-ins or
other rich internet applications, with features and purposes similar to those of Adobe Flash.
The run-time environment for Silverlight is available as a plug-in for most web browsers.
Silverlight is also one of the two application development platforms for Windows Phone 7/8.

The latest version is Silverlight 5.0.

Tutorial: ASP.NET and Web Programming



17 Introduction to Web

Silverlight is based on WPF, so in Silverlight applications, user interfaces are declared in
Extensible Application Markup Language (XAML) and programmed using a subset of the .NET
Framework.

Tutorial: ASP.NET and Web Programming



4Introduction to ASP.NET

4.1 Introduction

ASP.NET is a web application framework developed by Microsoft to allow programmers to
build dynamic web sites, web applications and web services.

ASP.NET is a framework fro creating web sites, apps and services with HTML, CSS and
JavaScript.

Web Site: http://www.asp.net

ASP.NET supports different approaches for making web sites or web pages.

e ASP.NET Web Pages uses a single page model that mixes code and HTML markup.

e ASP.NET SPA (Single Page Application)

e ASP.NET Web Forms uses controls and an event-model for component-based
development.

e ASP.NET MVC (Model View Controller) values separation of concerns and enables
easier test-driven development.

You can mix and match these techniques within one application depending on your needs.

Web Browser ‘

Client

HTML  JavaScript CSS

The server-side ASP.NET pages are converted on the

server to HTML pages before it is sent to the client

Web Server

ASP.NET

Server-side

C#/VB.NET J

.NET Framework

18



19 Introduction to ASP.NET

Video: http://www.asp.net/aspnet/overview/making-websites-with-aspnet/making-websites-with-aspnet

New Web Project Dialog:

Select Project Name, Loction and Solution Name.

New Project ?

P Recent

|.NET Framework45  ~|Sort by: | Default - Search Installed Te P ~
# Installed N gj ASP.NET Web Application  Visual C# Type: Visual C#
4 Templates A project template for creating ASP.NET
4 Visual C2 applications. You can create ASP.NET Web
Windows Store Forms, MVC, or Web API_appIications and
add many other features in ASP.NET.
Windows
4 Web
Visual Studio 2012
Cloud
Reporting
Silverlight
Test
WCF
Workflow
TypeScript
b Other Languages
4 Other Praiect Tunec v
b Online Click here to go online and find templates.
Name: WebApplication1
Location: [C:\Work\ASP.NET\ -]
Solution name: WebApplication1 Create directory for solution

["] Add to source control

Next, seelct the template you want to use.

New ASP.NET Project - WebApplication1 ?

Select a template:
An empty project template for creating ASP.NET

] ] ] ] applications. This template does not have any content in
el el el el it
Empty Web Forms MVC Web API
Learn more
= =
el el
Single Page Facebook
Application

Add folders and core references for:

’ Change Authentication
[[]WebForms [ |MVC [ ] WebAPI

Authentication: No Authentication
[] Add unit tests

Test project name: ~ WebApplicationl.Tests

ok || cancel
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20 Introduction to ASP.NET

4.2 ASP.NET Web Pages

In ASP.NET Web Pages you include server code directly into the HTML syntax, similar to PHP
and Classic ASP.

ASP.NET Web Pages uses Singe Page Model (The server-side code is mixed in between the
HTML). It uses the the Razor syntax (.cshtml files)

A tool called Microsoft WebMatrix is optimized for this development model, but you can
also use Visual Studio if you want to.

http://www.w3schools.com/aspnet

4.3 ASP.NET SPA

SPA —Single Page Application

New ASP.NET Project - WebApplication1 ?

Select a template:
A project template for creating rich client side JavaScript

=<3 =<3 =<3 =<3 driven HTML3 applications using ASP.NET Web API. Single

@J @_] @J @_] Page Applications provide a rich user experience which

Empty Web Forms MVC Web API includes client-side interactions using HTML5, CSS3, and
JavaScript.

C# C#
5—1 Learn more

Single Page Facebook
Application

Add folders and core references for:

[[]WebForms v MVC V| Web API

Change Authentication

Authentication: Individual User Accounts
[] Add unit tests

Test project name: WebApplication1.Tests

For more information: http://www.asp.net/single-page-application

4.4 ASP.NET MVC

MVC — Model - View — Controller

Tutorial: ASP.NET and Web Programming



21 Introduction to ASP.NET

A new development model where you split your development into 3 parts/components:
Models for Data, Views for Display and Controllers for Input.

4.5 ASP.NET Web Forms

ASP.NET is similiar to the desktop development model used in WPF. GUI (*.aspx files) and
Code (*.aspx.cs) is separated.

In this document we will focus on ASP.NET Web Form:s.

Tutorial: ASP.NET and Web Programming



5ASP.NET Web Forms

The main focus in this tutorial will be ASP.NET Web Forms.

5.1 Hello World Example

When you are finished, your Web App should look something like this:

g@| @ http://localhost:49539/WebForm1.aspx o-c || @ localhost X l

This 1s my first ASP.NET Web Forms App

Enter your Name:

|Hans-Peﬂer Halvorsen H OK |

Hello. Hans-Petter Halvorsen

When you enter your Name in the TextBox and click the OK Button, the program should
respond with a greetings.

Seelct Create New Project:

New Project ?
b Recent [.NET Framework 4.5 ~|Sort by: [ Default .| = Search Installed Templates (Ctrl+E) O ~
o B5j aspner wes applcaton Visual C# Type: Visual C#
4 Templates A project template for creating ASP.NET
4 Visual C# applications. You can create ASP.NET Web
Windows Store Forms, MVC, or Web AP applications and
add many other features in ASP.NET.
Windows
4 Web
Visual Studio 2012
Cloud
Reporting
Silverlight
Test
WCF
Workflow
TypeScript

b Other Languages
b Other Project Types

Samples
b Online
Click here to go online and find templates.
Name: WebApplication1
Location: [C:AWork\Devel TFS\Development\Code\Examples\ -] [ Browse.. |
Solution name: WebAppExample Create directory for solution

/Add to source control

22
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ASP.NET Web Forms

You have lots of choices here — but we just want to create a very simple Web Form App.

New ASP.NET Project - WebApplication1 ?
Select a template:
An empty project template for creating ASP.NE
=<y = = = applications. This template does not have any < Solution Explorer v 3 X
e e e e by
Empty | Web Forms MvC Vieb API @ ‘ - QaB® ‘ p
Leamn more
(. o
g_] s_] Search Solution Explorer (Ctrl+") P~
i‘;g,‘;;‘,g; Facebook +f3] Solution 'WebAppExample' (1 project)
4 +75] WebApplication1
b &9 Properties
b =B References
App_Data
Add folders and dbre references for: Change Authenticat Models
] Web Forms| [1MVC  [] Web API b +4] Global.asax
Authentication: No Authentication .
L] Add unit tests b +¢3) Web.config
Testprojectname:  WebApplication’.T

o]

You have lots of choices here — but we just want
to create a very simple Web Form App

Create New Web Form:

Solution Explorer -9
@ o- B s -

2137 Sohution WebAppExample’ (1 project)

& Build

Rebuild

Clean

View
Analyze
© Publish.
Scope to This
@ New Solution Explorer View
Add

Ctrlo Shifte A
Shdte AR+

O Newitem,
1 Gisting hem
New Scaffolded Item,

New Folder
Add ASP.NET Folder ’ Source Control
& Cu

Service Reference. Paste

HTML Page X Remove

Reference.

Solution Explorer TN

Add New ltem - WebApplication!

Sort by: Defoutt

) smouge
o

St eet

JavaScript File X
Style Sheet

Web Form

MVC 5 View Page (Razor)
Web AP| Controller Class (v2)
W Class.

Rename

Unload Project

€ Open Folder in File Explorer

& Properties

Shifte Alts C

Name:

WebForm1 aspr

o
o
o
o
o
a
a
an .

eb Form

MVC 5 View Page (Razor)

MVC 5 View Page with Layout (Razor

Web API Controller Class (v2)

SigealRt Hub Class (v2

SignalR Persistent Connection Class (v2)

ASPNET Handler

ASP.NET Module

Visual C2

WinForm1.aspx Page: Used to create the GUI/HMI

Tutorial: ASP.NET and Web Programming
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ASP.NET Web Forms

8 WebAppExample - Microsoft Visual Studio
FLE EDT VEW PROECT BULD DEBUG TEAM FORMAT TABLE TOOLS TEST ANALYZE WINDOW  MELP
©- -2 80 2- P Intemet Explorer = @ = [Debug = | B% - (Newlnline Styk <| X g |(None) «||Defout - B 1 U | A o¥

Y4 k v P - B x
Hans-Petter Hahvorsen =

CodeBehinda"MebForml.aspx.cs™ Inhe

“webipplicationl.ebForm® %>

“HTML” Code Editor

server™>

You can either write text in the Code -

@leo-208®| o s-
earch Solution Explorer (Ctle p-
B3] Solution WebAppExampie’ (1 pecject)
4 F) WebAppiication!

b + S Propesties

b o8 References
- App.Data

Medel:

+8) Globalasax
3 Web.config
&) WebForm1.aspx
b+ 1) WebFormlaspr.cs
b +2) WebForm!.asprdesigrercs

T Editor or in the Designer window

WYSIWYG HTML Designer

Hello world Example — GUI:

> WebAppExample - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM FORMAT TABLE TOOLS TEST ANALYZE WINDOW  HELP

-0 |B -2 M9 P Intemet Explorer = () - [Debug < [ (New Infine Style «| 12| & [(None) - [(Default -| B 1 U

D-8%

Gd) -
accesskey

ana-activedescendant

ana-stomec False
ana-autocomplete none
ana-busy False
ania-checked undefined
ana-controls

ana-describedby

ana-dasbled False
aria-dropeffect none
ana-expanded undefined
ana-fiowto

ana-grabbed undefined
ana-haspopup False
ana-hedden False
ana-invabd fakse

Y4 | QuickLaunch (Ctrl+Q) A - B x

Hans-Petter Halvorsen -

Solution Explorer

Search Toolbox ' <% Page Language="C# WebForml” %> + S o-20dm| o s-
4/ Standard = <IDOCTYPE htnl> Search Solution Explorer (Ctrl+") p-
Pointer 537 Solution 'WebAppExample (1 project
AdRotator E<htnl xmlns="http://wa.u3.org/1999/xhtnl"> +la] Solution WebAppExample’ (1 project)
SulletedList Si<head runat="server"> 4 +5] WebApplicationt
. <title></title> b + & Properties
Button </head> 3 References
Calendar = <body> App_Data
CheckBoxList B <form id="forml" runat="server"> Models
9 <div style="height: 66px"> b +&) Globalasax
CheckBox >
This is my first ASP.NET Web Forms App<br / b ) Webconfig
DropDownList (h:s/:s my firsi . eb Forms App<br /> 1 4 + &) WebForm1.aspx
FileUpload
Leplea <asp:Label ID="lblName” runat="server" Text="Enter your Name:"></asp:Label> b +8 WebFomnl.aspe.cs
HiddenField b +?) WebForm1.aspr.designer.cs
HyperLink </div>
Image <asp:TextBox ID="txtName" runat="server” Width="286px"></asp:TextBox>
<asp:Button ID="btnOK" runat="server” Text="0K" />
ImageButton
ImageMap &nbsp;</p>
Label <asp:Label I0="1blFeedback” runat="server” Text="Label"></asp:Label>
Linkgutt </form>
InkButton </body>
ListBox </htal>
Literel
@ Localize 0% 4 y | solution Explorer [EETYS
B Multiview L \ Properti 1
B Panel This is my first ASP NET Web Forms App DOCUMENT .
B PlaceHolder —
. . =0 &
@ RadioButton Enter your Name: = ‘
8= RadioButtonList [ oK s
B Substituti Sem
ubstitution Debug
B Table EnableSessionState
[ TetBox 1o
& View Label Language c
e Wizard MasterPageFile
@ Xml | Style
b Data StyleSheetTheme
b Validation Theme
b Navigation Title
b Login Trace
b WebParts TraceMode
b AJAX Bxtensions UlCulture
b Dynamic Data
b Reporting
b HTML
4 General Class
. M K >l Defines class of the page body.
Toolbox RN S G Design © Source <body> [<formsform1> M

WebForm1.aspx.cs:

Tutorial: ASP.NET and Web Programming
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ASP.NET Web Forms

WebFormlaspx.cs + X NUESTURIEESY

3 WebApplication1.WebForm1 - Q. Page_Load(object sender, EventArgs €)

“lusing System;
using System.Collections.Generic;
using System.Lling;
using System.Web;]|
using System.Web.UI;
using System.Web.UI.WebControls;

-Inamespace WebApplicationl

€
] public partial class WebForml : System.Web.UI.Page

{
] protected void Page_Load(object sender, EventArgs e)
‘ {
[ }
B protected void btnOK_Click(object sender, EventArgs e)
‘ 1lblFeedback.Text = "Hello, " + txtName.Text;

¥

[}
[}

Running the Application (F5):

g@l @ http://localhost:49539) O ~ & ” 2 localhost

< Oy i

This 1s my first ASP.NET Web Forms App

Enter your Name:

|Hans-Petter Halvorsen H OK |

Hello, Hans-Petter Halvorsen

Congratulations, you have created your first ASP.NET Web Forms application.

Tutorial: ASP.NET and Web Programming



6lnternet Information
Services (I1S)

6.1 Web Server

The term web server can refer to either the hardware (the computer) or the software (the
computer application) that helps to deliver web content that can be accessed through the
Internet.

The most common use of web servers is to host websites, but there are other uses such as
gaming, data storage or running enterprise applications.

e |[IS - Internet Information Services, Microsoft Windows

e Apache Web Server, Open Source, Cross-platform: UNIX, Linux, OS X, Windows, ...

e Nginx (pronounced "engine x") - Has become very popular latly
e GWS (Google Web Server)

e etc.
aug. 2013
Web server developers: Market share of all site ® Apache: 47%
m Microsoft: 23%
S ﬁ ETC MFT ® Sun: 0% B Apache
m nginx: 15% :
M = Google: 4% W Microsoft
60% K = NCSA: 0% M Sun
; m Other: 1% M nginx
H ) st P ) M Google
40% | F/ B NCSA
° ie U [l Other
J P R '
| L X
20% 7 » ;8
o & X v Y A8
BRI s oA
0% el i L

wﬁwwﬁ@w@wwwwwww
o

2% ot & @ a0 oot e
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7Working with Databases in
ASP.NET

Today, most of the web sites and web pages uses a database to store data that is visible on
the web page, e.g. Facebook, Instagram, Twitter, etc.

7.1 Database Systems

There are lots of different database systems, or DBMS — Database Management Systems,
such as:

e Microsoft SQL Server
o Enterprise, Developer versions, etc.
o Express version is free of charge
e Oracle
e MySQL (Oracle, previously Sun Microsystems) - MySQL can be used free of charge
(open source license), Web sites that use MySQL: YouTube, Wikipedia, Facebook
e MariaDB (“The New MySQL”)
e Microsoft Access

e |BM DB2
e Sybase
e .. lots of other systems

7.1.1 Mirosoft SQL Server

Microsoft is the vendor of SQL Server. We have different editions of SQL Server, where SQL
Server Express is free to download and use. We will focus on SQL Server in this tutorial.

7.2 S5QL

SQL (Structured Query Language) is a database computer language designed for managing
data in relational database management systems (RDBMS).

27



28 Working with Databases in ASP.NET

SQL, is a standardized computer language that was originally developed by IBM for querying,

altering and defining relational databases, using declarative statements.
SQL is pronounced /s kju: 'el/ (letter by letter) or /'si:kwal/ (as a word).
What can SQL do?

e SQL can execute queries against a database

e SQL can retrieve data from a database

e SQL caninsert records in a database

e SQL can update records in a database

e SQL can delete records from a database

e SQL can create new databases

e SQL can create new tables in a database

e SQL can create stored procedures in a database

e SQL can create views in a database

e SQL can set permissions on tables, procedures, and views

Even if SQL is a standard, many of the database systems that exist today implement their

own version of the SQL language. In this document we will use the Microsoft SQL Server as

an example.

Here are some examples of SQL queries:

SQL - Structured Query language

A Database Computer Language designed for Managing Data in
Relational Database Management Systems (RDBMS)

Query Examples:

* insert into STUDENT (Name , Number, SchoolId)
values ('John Smith', '100005', 1)

* select SchoolId, Name from SCHOOL
* select * from SCHOOL where SchoolId > 100
* update STUDENT set Name='John Wayne' where StudentId=2

* delete from STUDENT where SchoolId=3

We have 4 different Query Types: INSERT, SELECT, UPDATE and DELETE

Tutorial: ASP.NET and Web Programming



29 Working with Databases in ASP.NET

In this Tutorial we will focus on Microsoft SQL Server. SQL Server uses T-SQL (Transact-SQL).
T-SQL is Microsoft's proprietary extension to SQL. T-SQL is very similar to standard SQL, but
in addition it supports some extra functionality, built-in functions, etc.

In order to use databases in our applications we need to know Structured Query language
(SQL). For more information about SQL, see the following Tutorial: Structured Query
Language (SQL)

The Tutorials are available from: http://home.hit.no/~hansha

7.3 SQL Server + ASP.NET

SQL Server + ASP.NET = Powerful Web Applications

7.3.1 Simple Database Examplee

Create a Database called LIBRARY and a BOOK table in SQL Server. Enter some Test data into
the BOOK table.

o IMACWIN\SQLEXPRESS.LIBRARY - dbo.BOOK -
File Edit View Project Debug Table Designer Tools Window Help
Pl S | A NewQuey iR | 4 a9 - - 8-5 a0 i

i@l |=<Sa<dSi0u-.

= e
T — = 7 X | IMACWIN\SQLEXPR..RARY - dbo.800k < I
Connect> 3 &) m 7 (2] B Column Name Data Type Allow Nulls
= {8 imacwin\SQLEXPRESS (SQL Server 11.0.2100 - sa) »? | Bookld ‘it 0O
& [ Databases BookName varchar(50) O
# [ System Databases
g U LIBRARY Author varchar(30)
1 Database Diagrams Publisher varchar(50)
= [ Tables ISBN varchar(50)
[# [ System Tables .
[ [3 FileTables Price float
=] dbo.BOOK 0
[ Views

Fill a “GridView” with data from the Database Table (BOOK), as shown below

N\~

l:-\<,:/:| I(::) @& http://localhost:49539/WebForm3.aspx Jo R/ ” @ localhost
Database Example
BookId BookName Author Publisher Price] ISBN
1 Control Theory Finn Haugen Akademika|500 (123456789
2 System Engineering|Hans-Petter Halvorsen|Tapir 800 |345435435
3 Introduction to SQL|Knut Hagen Wiley 400 |654645654
4 C# Basic Arne Hansnen Wiley 345 |756757765

Tutorial: ASP.NET and Web Programming
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Working with Databases in ASP.NET

Use the “Wizard” in order to create all the “magic” you need in your application:

| asp:gridview|

Column0 Columnl Colmf ridView Tasks

Choose Data Source: |(None) v

Data Source Configuration Wizard ? “

abc abc
abe abe Edit Columns...
abc abc
abc abc

Q

N )
J
g
:
g
g
:
i

Where will the application get data from?

2 8 @ A &k @

Entity LNQ Object SteMap XML File
Connect to any SQL database supported by ADO.NET, such as Microsoft SQL Servesr, Oracle, or OLEDB.

Specify an ID for the data source:

SqiDataSourcel

OK Cancel

When finishing the “Wizard”, your .aspx page should look something like this

WebForm3.aspx # X
<¥%@ Page Language="C#" AutoEventWireup="true" CodeBehind="WebForm3.aspx.cs" Inherits="WebApplicationl.WebForm3" %> 4
<IDOCTYPE html>

El<html xmlns="http://www.w3.0rg/1999/xhtml">
E<head runat="server">
<title></title>
B <style type="text/css">
B .auto-stylel {
font-size: large;
font-weight: bold;
}
</style>
</head>
= <body>
B <form id="forml" runat="server">
E <div>
<span class="auto-stylel">Database Example</span><br />
<br />
8 <asp:GridView ID="GridViewl" runat="server” AutoGenerateColumns="False" DataKeyNames="BookId" DataSourceID="SqlDataSourcel”>
E <Columns>
<asp:BoundField DataField="BookId" HeaderText="BookId" InsertVisible="False” ReadOnly="True" SortExpression="BookId" />
<asp:BoundField DataField="BookName" HeaderText="BookName" SortExpression="BookName" />
<asp:BoundField DataField="Author” HeaderText="Author” SortExpression="Author” />
<asp:BoundField DataField="Publisher” HeaderText="Publisher" SortExpression="Publisher” />
<asp:BoundField DataField="Price” HeaderText="Price” SortExpression="Price” />
<asp:BoundField DataField="ISBN" HeaderText="ISBN" SortExpression="ISBN" />
</Columns>
</asp:Gridview>
<asp:SqlDataSource ID="SqlDataSourcel” runat="server” ConnectionString="<%$ ConnectionStrings:LIBRARYConnectionString %>" SelectCommand="SELECT [BookId], [BookName], [
</div>
</form>
</body>
</html>
100% |4 »
o
Database Example
Bookld BookName Author Publisher Price ISBN
Databound Databound  Databound Databound Databound Databound
Databound Databound  Databound Databound Databound D: d
Databound Databound  Databound Databound Databound D: d
Databound Databound  Databound Databound Databound D: d
Databound Databound Databound Databound Databound Databound
SqlDataSource - SqiDataSourcel
] »
& Design © Source | [4][<html>] | <body> [<form#form1>|[<div>]

As you see - No Code needed to be written in this example ©

Tutorial: ASP.NET and Web Programming
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WebForm3.aspx.cs # X QUL EREOS

#3 WebApplication1.WebForm3 -|| @, Page_Load(object sender, EventArgs €)
-lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Web;
using System.Web.UI;
using System.Web.UI.WebControls;

-Inamespace WebApplicationl
{
2 public partial class WebForm3 : System.Web.UI.Page
{
- protected void Page_Load(object sender, EventArgs e)

{

¥
}
}

This is OK for quick demos — but for professional applications, you need to use some
hardcore ADO.NET or similiar frameworks.

7.4 ADO.NET

ADO.NET (ActiveX Data Object for .NET) is a set of computer software components that
programmers can use to access data and data services. It is a part of the base class library
that is included with the Microsoft .NET Framework. It is commonly used by programmers to
access and modify data stored in relational database systems, though it can also access data
in non-relational sources.

7.4.1 Example

This time: Create everything from scratch using C# code and ADO.NET. Fill a
“DropDownList” with Book Names from the Database  Print the Author Name based on
the selected BookName on the screen, see below.

e‘:f " @ http://localhost:49539/WebForm4.aspx Jo R ¢/ ‘

Select Book: [ Introduction to SQL v

& localhost ‘ ‘

The Author 1s: Knut Hagen

Your .aspx page should look something like this:

Tutorial: ASP.NET and Web Programming
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WEbForMA.aspx £ X
v

Boas = = = 2 WebApplicationl.WebFormd" %>
t\Visual Studio Online\Development\Code\Examples\WebAppExample\WebApplication1\WebFormd4.aspx

<!DOCTYPE html>

—‘ Inherit

Fi<html xmlns="http://www.w3.0rg/1999/xhtml">
Ei<head runat="server">
<title></title>
</head>
=1<body>
2 <form id="forml" runat="server">
B <div>

felect Book:

<asp:DropDownList ID="1stBook” runat="server” Height="17px" OnSelectedIndexChanged="lstBook_SelectedIndexChanged" Width="213px" AutoPostBack="True">
</asp:DropDownList>

<br />

<br />

The Author is:

<asp:Label ID="1blResults" runat="server" Text="Label"></asp:Label>

</div>

</form>
</body>
</html>

100% ~| 4 »
| div|
Select Book: l Unbound =

The Author is: Label

Your .aspx.cs page should look something like this:

[Flnamespace WebApplicationl

{
= public partial class WebForm4 : System.Web.UI.Page
{
private string connectionString = WebConfigurationManager.ConnectionStrings["LIBRARYConnectionString™”].ConnectionString;
= protected void Page_Load(object sender, EventArgs e)
I {
if (!IsPostBack)
FillBookList();
}
}
B protected void lstBook_SelectedIndexChanged(cbject sender, EventArgs e)
{
// Create a Select statement that searches for a record
// matching the specific author ID from the Value property.
string selectSQL;
selectSQL = "SELECT * FROM BOOK ";
selectSQL += "WHERE BookId='" + lstBook.SelectedItem.Value + "'";
// Define the ADO.NET objects.
SqlConnection con = new SqlConnection(connectionString);
SqlCommand cmd = new SqlCommand(selectSQL, con);
SqlDataReader reader;
// Try to open database and read information.
try
{
con.Open();
reader = cmd.ExecuteReader();
reader.Read();
1blResults.Text = reader["Author”].ToString();
reader.Close();
}
catch (Exception err)
1blResults.Text = "Error getting Data. ";
1blResults.Text += err.Message;
}
finally
con.Close();
¥
}
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The Page_load() method is executed when the Web Page is loaded. In this simple example
we put all the code into the Event Handler for the DropDownlList. The code could be
improved by creating a separate Class where you put this code into a Method.

The FillBookList method is as follows:

private void FillBookList()

{
1stBook.Items.Clear();

string selectSQL = "SELECT BookId, BookName FROM BOOK";

// Define the ADO.NET objects.

SqlConnection con = new SqlConnection(connectionString);
sqlCommand cmd = new SqlCommand(selectSQL, con)j
SqlDataReader reader;

// Try to open database and read information.
try
1

con.Open();

reader = cmd.ExecuteReader();

while (reader.Read())

1
ListItem newItem = new ListItem();
newItem.Text = reader["BookName"].ToString();
newItem.Value = reader["BookId"].ToString();
1stBook.Items.Add(newItem);

}

reader.Close();
}
catch (Exception err)

{

1blResults.Text = "Error reading list of names. ";
1blResults.Text += err.Message;

}
finally

d
}

con.Close();

The code could be improved by creating a separate Class where you create this Method.

Tutorial: ASP.NET and Web Programming



34 Working with Databases in ASP.NET

All kind og configuration should be stored in the Web.config file, including Database
Connection Strings, etc.

Web.config # X

<?xml version="1.8" encoding="utf-8"2>
Slo-
For more information on how to configure your ASP.NET application, please visit
http://go.microsoft.com/fwlink/?LinkId=169433
-->
=l<configuration>

= <connectionStrings>
- <add name="LIBRARYConnectionString” connectionString="Data Source=imacwin\sqlexpress;Initial Catalog=LIBRARY;Persist Security Info=True;User ID=sa;Password=U
providerlame="System.Data.SqlClient” />
</connectionStrings>

= <system.web>
<compilation debug="true" targetFramework="4.5" />
<httpRuntime targetFramework="4.5" />
</system.web>
</configuration>

Tutorial: ASP.NET and Web Programming



8 Web Services

In order to share data between devices over Internet, Web Services is the solution.

In ASP.NET there are several alternatives for creating such Web Services.

Web Service

See the Tutorial “Web Services with Examples” for more details.
Visual Studio and ASP.NET has powerful features for creating Web Services:

e ASMX Web Service (Traditional Web Wervice using SOAP)
e ASP.NET Web API (The modern Web Service using REST, Web 2.0)

)

SaveData

GetData()

API

(Methods used by your Applications)

P

Web Service ‘

SOAP WS REST WS

| ASP.NET J
.~ ADO.NET
L Stored Procedures J
o W—
\, SQL Server \
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9Example: Weather System

Below we see an example of a Web Site created in ASP.NET. The Web Site present weather
data from the Weather station located at Telemark University College.

BIBIEY T vexsersrvem-ovenven x §

cA D

£ Apps

A -
w @88 =
(2 Other Bookmarks

O %

[]
Hggskolen i Telemark

[ overiow | Dwtts | Tncs | sutistos | Forsomt | _m | Asout ]

WEATHER SYSTEM

OVERVIEW
Weather Today 09:16:27 18. november 2013
7 Qg
2 ? ' l/ “ @
Pz
0 mm 7,8 °C 1,8 m/s 1014 hPa
Temperature

1.00
o
® 075
=
S
o
5 050
o
8
g 02!
ks .25

0.00

Time Stamp

For more information, please visit:

http://home.hit.no/~hansha/weather.htm
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Model Owner Ahmed

Model Name Test Model

Today's Forecast

S (s
O £ { N

% 4
5,7 mm 0,5 °C 8,6 mis

Tommorow's Forecast

O V4 [Gu
Z

5,7 mm 0,5 °C 8,6 mis
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