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1.1 LEARNING OBJECTIVE

In this unit, we will discuss about the basics of ASP.NET. We will discuss the server-
side technology and web-infrastructure.

After working through this unit, you should be able to:

e Learn, what is ASP, ASP.NET? and why it is needed.

e Understand how client makes request and server respond it in web-
infrastructure.

e Know features of ASP.NET and its IDE.
e Create a new website in ASP.NET using Visual Studio.

1.2 INTRODUCTION

ASP.NET is a web-application development platform provided and marketed by
Microsoft Corporation, which allows web-developer to develop dynamic and
Interactive web-sites, web-applications and web-services. In this unit we will
discussed about ASP.NET, role of the client as well as server in web-technologies,

its new features and much more.

1.3 ASP and ASP.NET

. ASP.NET is an enhanced version for website development which is derived
from its ancestor classical ASP. Let us see, what is ASP? And what is ASP.NET? in

details:

1.3.1 ASP

ASP stand for Active Server Pages. The last release of ASP was Classical
ASP 3.0. In more general form, we can explore ASP is called a server-side
technology, which enables website developers to build dynamic and Interactive

websites.

But the question arises in your mind that why we need a server-side
technology. Earlier developers were developing desktop based (Form based)
applications. In one computer, developer needs to install Visual Studio 6.0 and they
build their applications. After developing the application, they need to compile the
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application and the application has to be compiled into Setup.exe file. A Setup.exe
file is a package of all the classes and development code in the binary form. Once a
setup file becomes ready, it has to be written into CD-ROM or DVD-ROM (Now a
days we are using Pen-drive as our portable storage device). In the target machine
or machines where actually that application has to work, developers are installing
that CD-ROM and execute the Setup.exe. This starts a deployment process in the
target machine, and the application developed into developer's machine, will be

installed into the target computer.

Once the Setup (deployment process) is done any machine, Client can use
that application. Now, think can we use the same application into another machine?
Answer is No. We need to Setup again into another machine and then we can use
that application.

Then what if, we want to run our application in every machine which is
connected to either network or Internet (without deploying that application). Here,
Server-side technology comes into the picture. To run a particular application
several resources like compilers, class library etc. are required in a particular
machine. What if we put all required resources on one machine? Active Server

Pages (ASP) do exactly the same thing.

In the ASP, all required resources are placed all together in a one machine,
which called a web-server. The role of a web-server is to accept the requests from
different client machines, it finds the requested web-page from the web- site, it
processes the web-page and convert it into that language which a client can
understand. Finally, a web-server servers the compiled, translated and processed

page to that client which has made a request for particular page as a response.

In the Active Server Page (ASP), web-site (collection of web- pages) are
placed (hosted) on the server (web-server). Client should be connected with server
by mean of network or Internet. Client should have one software which is Browser
(Internet Explorer, Mozilla Firefox, Google Chrome, Opera, Netscape navigator or
any other browser). From the browser, a request for particular page is sent to the

server. Server accepts the request of browser (client), it search for requested



page, compile it and translate it into HTML (as we all know that Browser can
understand only HTML) and serve that translated response to the requested

browser.

Check Your Progress-1

1. In a web architecture, website must be
[A] Router [B]

[C] Server [D] Browser
2.In a web-based client-server architecture
[A] Browser [B] Apache

[C] IS [D] Al of the

3. Server translate the requested page by a browser

[A] Java [B] VB.NET
[C] C#NET [D] HTML
1.3.2 ASP.NET

ASP.NET is a web application development framework, which is developed
and marketed by Microsoft Corporation to allow developers to build dynamic and
interactive websites, web-applications and web-services. ASP.NET was first
released in January 2002 with version 1.0 of the .NET Framework, and it is a
successor to Microsoft's Active Server Pages (Classical ASP 3.0) technology.
ASP.NET is built on the Common Language Runtime (CLR), allowing developers to
write ASP.NET code using any supported .NET language (C#.NET or VB.NET).

So, ASP.NET is nothing, it is a same Server-side technology with power of .NET
framework. .NET Framework consists of [1] FCL: Framework Class Library and [2]
CLR: Common Language Runtime. Framework Class Library gives a thousand of
readily available classes, which makes ease development of web-pages in
ASP.NET and Common Language Runtime provides managed execution on the

server.



1.3.3 Server

Now, as we have understood that ASP.NET is server-side technology
and browsing a webpage of any website, requires Browser which sends HTTP
request to the web-server and all processing work is done at server-side, then

one question will arise in your mind that what is server?

Well, Server is that machine, in which we install IS (Internet Information
Services). It is a kind of software. Once IIS is installed into any machine, then it
will act as a web-server. It can understand the requests coming from different
clients (HTTP request) and it can deliver the web-pages hosted (stored) on that
machine in the form of HTTP response. Here, Server needs to render (translate)
the coding of the web-page into HTML language, which is understood by a
Browser (client). To execute the code and convert it into HTML it requires different
types of compilers like Language compiler, CLR etc. Not only that it also requires
the Class Library which is used in the development of the web-pages. To provide
these components, we install .NET Framework into the server (Remember .NET
Framework consists of FCL and CLR both). In short, server is a machine in which
we are installing a software service called IS, we are hosting the web-site and we

are installing .NET Framework.

1.3.4 Client

In web technologies client is nothing but a machine which has a software
to browse web-pages (Browser) and network or Internet connectivity. Browser
understand HTML (Hypertext Markup Language). HTML is not a language (as it
does not allow you to declare the variables, you can not write any executable
statements like if condition or any loop). HTML is a markup language, which has
some predefined tags to design web-pages. To make web-pages dynamic we
need to add a scripting language like JavaScript. Because the complier of
JavaScript is available in most browsers, it is known as Client-side scripting

language or Client- side technology.

Here, you will think if HTML and JavaScript code will be executed by a
Browser then in which language, we will develop the code? Yes, we will write
code into our web-pages into .NET languages like C#.NET or VB.NET. Code
written in C#£NET or VB.NET will be executed by a server whereas code written

in HTML and JavaScript will be executed by a client.



1.3.5 Other Server-side Technology

Now, might think that ASP.NET is a server-side technology developed by
Microsoft, then is there any other server-side technology is there? The answer is
yes. Many other server-side technology exits. PHP (Hypertext Pre-Processor) is
also server-side technology which you can use to build dynamic and Interactive
web-sites. To develop the PHP web-pages you need to write the code in the PHP
language. In this technology, you need to install web-server Apache. As in the
ASP.NET, code written in VB.NET or C#.NET language is executed by server, in
the case of PHP, code written in PHP script will be executed by server, whereas

code written in JavaScript and HTML will be executed by a server.

Check Your Progress-2

1. is aclient-side scripting

[A] VB [B] C#NET

[C] PHP [D] JavaScript

2. web-serveris used to execute

[A] Sun [B] Apache

[CllIS [D] Oracle

3.PHP scripting code will be executedon
[A] Sun [B] Apache

[CIIS [D] Oracle

1.4 Execution Model of ASP.NET Web-Pages:

As shown in the figure given below, the webpage made in the ASP.NET, has
to be placed on the server. Server is the machine on which we have installed web-
server software 1IS and .NET Framework. Now, when the browser makes a request,

and getting response from the server, following steps are performed by the server:

1. Browser makes a HTTP request for the specific webpage and send that

request to the server. Here browser act as client software.



2.This HTTP request will be propagated through the Network of Internet and
reach to the server on which IIS is installed. IIS accept this request and starts
preparing response for the requested browser. The communication between
the Client (Browser) and Server (lIS) is done by using HTTP (Hypertext
Transfer Protocol).

3. IS now find the requested page by a browser and send it to ASP.NET engine
for further processing.

4. The webpage can have designing (which will be usually done in HTML
resided in the .aspx file) and coding (in VB.NET or C#.NET which is usually
stored in Code-Behind file) to implement various functionalities. ASP.NET

Engine now merge these files into one file and prepare complete class file

Client

1| Client makes request for Specific web page

@ % ® @ s f o EE ® pE R B SR B RS S EE S S S EE S S EE RS SRS EEE S S EEE RS EEEEEEEEEEEE RSB EEEEEEEEEEEE R

Code Behind
7. Resppnce will be given to the Browser -ASPX Code Class File

2. IS accepts this HTTF request sent by a Borwser \ /
v o d ! R

3. Server finds requested page and submit requested 1 -\ﬁ =
Server page to ASP.NET Engine — -
—
ASP.NET
Engine
6.115 takes|responce from the
compfiled class file
L
5. Complete class file is compiled by the
Citgmad | compiler and stored in the cache memory Generale
Page Class | HotpeE
Clazs File

4. ASP.NET Engine merge ASPX code and Code
Behind files into Complete Class file

5. This complete class file will be compiled by compiler and compiled class file
will be cached for further reference.
6. Webserver now take the response from this compiled class and serve it to the

requested browser in the HTML using HTTP Protocol.

7. If the request coming again for the same page from the same browser or any
8



other browser, in this case the compiled class will be taken from the cache and
response is given to the browser immediately. To server the request for
Precompiled class files the whole process will not be repeated again.

8.Suppose if the developer of a webpage has made any changes in the design file or in
the code-behind file then it will be automatically detected by the timestamps of source
file and cached file, and whole process of compilation is repeated again, to server the

client with recent content by the server.

1.5 New features added in the ASP.NET

If we compare ASP.NET with classical ASP 3.0, ASP.NET has included the
following additional features:

1. 64-Bit Support: ASP.NET provides support for 64-bit hardware architecture.
If ASP.NET website is designed in any 32-bit machine or with 64-bit
machine, it can be hosted on any IS based web-server without any type of
conflicts in the version. IIS itself can also be installed in any computer
system whether it is of 32-bit Windows OS or 64-bit Windows OS.

2. Support for ACL: ASP.NET provide also provide support for ACL (Access
Control List). Using Access Control List developers of a website can easily

implement security with significantly less effort.

3. New features added in ADO.NET: In ASP.NET provides abstract layer
control in the designing of website. Developers of website, just need to drag
and drop the control like SqlDataSource and configure it with very few and
easy wizard steps. One abstract control contains connection, dataset or data
reader (default is dataset), data adapter and command builder as a
package. This will give liberty to the developer from writing enormous

amount of code for managing connectivity with the database tables.

4. Support for FTP: ASP.NET comes up with, built-in support for FTP (File
Transfer Protocol). With this feature, developers of a website, can open the
websites into their (local) machines directly from the webserver and can do

any kind of modifications into the webpages on live site.



5. New Ping class: The feature of Ping (Packet Internet Groper) class is

provided by the ASP.NET, which is used to test network connectivity.

Support for SMTP services: ASP.NET also supports SMTP (Simple Mail
Transfer Protocol). SMTP is important protocol used to send mail. Website
Developers just need to create the object of SMTPClient class, set the host
(IP of the machine in which SMTP service is running) and port (of SMTP
service) property, and invoke send method to send any mail. Developers
need to pass arguments such as Email address of sender, Email addtess of
recipient, Title of the message and body of the message while invoking the

send() method.

7. Support to Generics: ASP.NET supports Generic classes.

1.6 IDE:

IDE stands for Integrated Development Environment, it is a software,

which provides development environment. For the ASP.NET, a popular IDE is used
called Visual Web Developer. It is to be noted that in the development of ASP.NET
webpages, IDE is optional. Without installing IDE, you can develop ASP.NET web
pages using following steps:

1.

Install IS services (Internet Information Services) into the machine. We
assume that any one browser software is already available in the system. If
not there, install it too.

One Notepad or any other available, Editor and write the code. Save
this code with

<page_name>.aspx (like home.aspx of default.aspx) in the directory called
C:\Inetpub\wwwroot directory.

This is the default directory for placing your .aspx pages. You can also
create any other directory and place your .aspx pages under that directory,
but make sure you need to configure your IIS accordingly.

Open the browser and in the URL type: http://localhost/<pagename>.aspx
and hit enter button.

Your webpage will run in the Browser. If you feel and want to make any
changes in the page, then again open the page in the editor (Notepad), do
the changes, save those changes, and refresh the page in the Browser (by
pressing F5 key), and the changes you have committed to the webpage,
gets reflected into the browser.
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So, the use of IDE, is not mandatory in the development of ASP.NET

webpages. Still, we need to use IDE, because its servers many benefit as listed
below:

1. Prewritten essential HTML code: When we add a new, webpage into the
website using visual web developer IDE, the new page is added with some
predefined HTML essential tags as shown in the figure.

©0 WebSited3 - Microsoft Visual Studio = X
File Edit View Website Build Debug Team Data Tools VMware Architecture Test Analyze Window Help

PS8 a9 - - L P [pebsg  <[[ancru [ NG B

nstall Web Components _

[ Build Web Site = - 1x
1% Publish Web Site & |
There are no usable controls in Bl A Newhem CorlsShift A WebSiteES' (1 preject)
this group. Drag an item orto k2] Add Existing Item... Shift+Alt+A  H\WebSite85\
this text to add it to the [ NewFolder eb.config
toolbox, Add ASP.NET Folder »
Add Reference..
Add Service Reference...
Add Deployeble Dependencies...
&, View Class Diagram
B Manage NuGet Packages...
[ Copy WebsSite mesh\Documents\Visual § ~
Start Options...
Set as StartUp Project tart Wh True
&) Viewin Browser Ctrl+ Shift+ W C\Users\kamesh\Do
Srowse With u::r V:E‘E C/Users/kamed
[€] Refresh Folder e e
(% Add Solution to Seurce Control... th  /WebSiteds
& cut Ctil+X
43 Copy CtibC
4 Paste Ctrl=V
K Remove Del
[§  Open Folderin Windows Explorer ——
T Propertes Window 4 LWEb"sENEV“::'::;mEn not
Wl 54 Toolbox [E] Property Pages Shift+F4 roject

Run Code Analysis on Web Site

100AM
WEENG oo BB

@ 30°C Light rain

To add a new webpage into the website, you need to do right-click on the name of the

website in the solution explorer, then you need to choose an option Add New Item... The

following dialog box will appear.

Add New ltem - CA\Users\kameshiDocuments\Visual Studio 20101 WebSites\WebSite85\, ? %
Installed Templates Sort by: | Default - Search Installed Templates r)
Visual Basic : .
Type: Visual C2
Visual C# Web Form Visual C& i
A form for Web Applications
Online Templates cH ] .
@] Content Page (Razor v2) Visual C2
ch =
@] Content Page (Razor) Visual C;
[
@ | Empty Page (Razor v2) Visual C2
g g
@ | Empty Page [Razor) Visual G2
‘:ﬂ@ Helper (Razor v2) Visual C2
"ﬂ@ Helper (Razor) Visual C#
C“*@ Layout Page (Razor v2) Visual C2
o . =
@] Leyout Page (Razor) Visual G
cho]  Web API Controller Class Visual C2
P
Mame: Default.aspx Place code in separate file
[ ] Select master page

P
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From the dialog box you need to choose language of the from the Left side pane to ‘Visual

C#’, From the middle pane choose ‘Web Form’, in the bottom side give a name to your web
page.

The new web page will have some essential HTML tags, as shown below:

©0 WebSite83 - Microsoft Visual Studio - x
File Edit View Webgite Build Debug Tesm Data Jools VMware Architecture Test Apalyze Window Help

DBl @B a e b oy |[aycru B S T BB -
il Z 2 |[HML40 -|[ @ - & Install Web Components
58 a9 b

«  Solution Explorer - Ax

T Gridvien Client Objects & Fvents [ No Events) B = e sl=lfo s

@ <%@ Page Language="C#" AutoEventWireup="true" CodeFile="Default.aspx.cs" InHE| g Solution WebSites ( proig

8 LingDatasource %@ Pag guag P P v i CLAWebSite8S\

B ListView =] Defauitaspx

[ OtjectdataSource <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.@ Transitional//EN" "http://www.u 23 webcenfig

5 OQueryExtender

2 Repeater " "

B, SicMplitatource 2<html xmlns="http://www.w3.0rg/1999/xhtml">

B, SqDataSource =<head runat="server">

1L, AmiDatsSource <titled</title> b L
e </head>

avigation 1 <BODY> i
o <body> : o

h  Pointer 5 <form id="forml" runat="server"> s

5 ChangePassword = <div> (L‘\‘:)k 2
5 Crestelseriizard Ea:@wun

2"" IL-DWN (/diV) BgColor

4y LoginName [ Class

@7 LoginStatus </F°rm>‘ Dir e

3 LoginView </body> Leng

8% PasswordRecovery </html> Link

WebParts RunAt

AJAX Extensions Style

Dynamic Data Text "
» Reporting =

HTML 0% - Q)

v

B Server Explorer RN B e [l ] <body> 0]

2. Provides drag and drop interface: When you need to add any control like Label,
TextBox or Button into the webpage you need to write the HTML code for this as
shown below.

<asp:Label ID="Label1" runat="server” Text="Label"></asp:Label>

<asp:TextBox ID="TextBox1" runat="server"></asp:TextBox>
<br />
<br />

<asp:Button ID="Button1" runat="server"” Text="Button" />

When we use, IDE like Visual Web Developer, in that case, you need to drag
and drop the GUI components directly from the ToolBox, to the webpage. If you
open the webpage in Source mode, you can find the coding is done automatically.
Even if you press enter in the design mode, you will get <br /> HTML tag in the
‘Source’ mode of your webpage. This actually saves a lot of time for designing of
webpages.
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3. Code editor of an IDE provides Rich IntelliSense functionality: The code editor of
Visual Web Developer provides rich IntelliSense functionality. When you write coding
then a small popup window will appear, which provide the possible option for your
code. For example, if you click any where in the ‘Source’ view, in the coding line of
label, then you will get following screen.

<asp:Label ID="Labell" runat="server" Text="Label" [p</asp:Label>
<asp:TextBox ID="TextBoxl1l" runat="server"></asp:Tex ¢ AcesKe

<br /> ¢ AssociatedContrellD
¥ BackColor
<br /> w BorderColor
<asp:Button ID="Buttonl" runat="server" Text="Butto ¢ Borderstye
¥ BorderWidth
- ¥ ClientiIDMaode
ks @ CssClass
« Enabled

| g 1 = = Ul § e z 152 s eI ) 1

If you want to set BackColor property then type Ba and then press spacebar, it
will automatically write BackColor. After this if you type = then another small popup will
appear as shown in the following figure.

FONT-UYEr Fa

Font-Size

t="server"” Text="Label" BackColor=></asp: Font-Strikec Fa
runat="server"></asp:TextBox> =7 Beige ’
=F Bisque
=F Black

=F BlanchedAlmond
nat="server" Text="Button" /> <P Blue

= BlueViolet
=7 Brown f
=F BurlyWood
=F ButtonFace
-l <aspilabel#Label1 » NN |

You just need to choose the color from the popup window. This small window

appears at the time of coding the webpage is called rich IntelliSense feature, which
makes your coding much easier and hassle-free.

4. It provides integrated access to SQL Server: Visual Web Developer provides
integrated access of SQL Server. Usually, most programmer prefer SQL server to
be a backend, while they are developing their application in the ASP.NET. Here,
IDE itself provides feature so that you can create database, you can create table,
you can give primary key, you can do

13



data entry and so on. In short, you do not have to learn any other software to
operate your database, which is in the SQL Server.

. Provides multi-language support: When adding new page, you have choice to
choose language for that specific webpage. You can choose your coding language
is either VB.NET or C#.NET. It is possible that in one website there are sever
pages are coded into C# and several pages are in the VB.

. Built in webserver: IDE also provide dummy version of IIS. So, even if you are
not good enough to install the webserver (IIS) or even if you don’'t know the
configuration of IS, still you can develop and run your webpages.

. Dynamic Compilation: As we have discussed that once the webpage class is
compiled and stored in the cache memory, it will not be compiled again and again,
unless you are not making any change either in the designing or in the coding.
That means, if you are running the same webpage many times, then obviously first
time it will take some time for the compilation and other processing work but from
second time onwards it will start responding faster as the compilation output is
cached.

. Good Error-notification Assistant: IDE Visual Web Developer provides very
good error notification assistant. You can see the following figure where we have
declared a variable but we have not utilized it.

protected void Buttonl_Click(object sender, EventArgs e)
{

int myvar;

‘ The variable 'myvar' is declared but never used |

In this case, error notification assistant of IDE, highlight myvar variable with
green underline, which means it is a warning. If you want to know more about this
warning then bring your mouse pointer on the variable, in a small pop-up error
notification assistant will print that variable myvar is declared but not used. That
means variable is extra and you are wasting memory. If you write ‘myvar=5;
statement after your declarative statement then automatically green underline
below myvar variable will be disappear.

Even if your page in the visual basic language then you can see the
following screen layout, where the code written has blue underline, which represent
error. If you want to know more about error, bring your mouse pointer on the
underline, error notification assistant will show you that Each If statement should
have matching ‘End If’ statement.

14



Protected Sub Buttonl_Click(sender As Object, e As
Dim myvar As Integer
myvar = 5
If myvar = 5 Then

'If' must end with a matching 'End If".
End swuo

But still, you cannot understand the error message, then bring your
mouse pointer at the end of the statement, you can see a red balloon, click
on it, the error-notification assistant will guide you what to do?

Protected Sub Buttonl_Click(sender As Object, e As
Dim myvar As Integer
myvar = 5

If myvar = 5 Then
"v

End Sub 'If* must end with a matching 'End If".
End Class # | llnsert the missing 'End If'.}
Dim mywvar As Integer
myvar = 5

If myvar = 5 Then

End IFf

End Sub

gxpand All Previews

And still, you didn’t get anything simply click on the popup windows, it will write

‘End if’ statement its own and your error will be resolved.

9. Validating HTML: You are worried about your HTML version, that the HTML code
written on the webpage will work on all different types of browsers or not, you don’t
need to test your HTML code on different browser. In the tollbar of your IDE, there
is one dropdown list is there. You can select different options and validate your
HTML code

e Web5itel5 - Microsoft Visual Studic
File Edit WView Woebsite Build Debug Tearn Data Format Tools WVMware Arc

A A S o KR9S5 b [Debug -] | Any
P sE=cE = 2 | HTML 401 ~ | & - i @ Install Web Components _
. o HTMLS
N IES ST | ﬁ
KHTMLS
Internet Explorer 6.0 wb* Default?.aspx™ Default.aspx.
~ Standard HTHAL 4.01 ts 8 Fvents
Pointer XHTML 1.0 Transitional " "
AdRotator XHTML 1.0 Frameset Page Language="(#

Bulletedlist | XHTML 1.1
Button I <!DOCTYPE html PUBLIC

R
=



10. Built-in Code snippets: .NET IDE provides features of built-in snippets. If
you want to do something, but if you don’t know the code then snippet will
help you. For example, you want to use foreach loop, but you don’t know
what code you need to write, then on the click event of the button do right
click and choose insert snippet option as shown in the following figure.

protected void Buttonl_Click(object sender,

{
Insert Snippet: Visual C# = |

} ] equals

2] exception
b 2 for

&l fareach Code snippet for foreach staternent
=] forr Shortcut: foreach
= if
=] indexer
=] interface
=] invoke

When, you press enter, it will automatically write the syntax of foreach loop
as shown in the following figure.

= protected void Buttonl_Click(object sender,

{
foreach (var item in collection)
{
}

}

Because of lot many benefits are severed by Visual Web Developer IDE, we
will use IDE for .NET development so that we can develop .NET websites,

very rapidly with less efforts.

1.7 FRAMEWORK:

Framework of .NET provides basic infrastructure to the .NET developers, so
that they can develop either desktop-based applications or web-based applications.
Framework of .NET includes two main components in it.

1. Common Language Runtime (CLR): This is a language independent
runtime environment of .NET Framework which manages the code at run
(execution) time. Irrespective of which language is chosen by developer into
the application. CLR manages the code for all.
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2. Framework Class Library (FCL): This is a repository of primitive classes
and interfaces that resembles to a specific functionality. FCL gives
thousands of readily available pre- written classes to the developer of
websites, so that developer can make the objects of the classes provided in
the library and use the functionalities (by calling methods) of different
classes. This reduces lots of development time and effort of the developer.

1.8 1IS: INTERNET INFORMATION SERVER

IIS stands for Internet information Server. It is a web-server software, use to
process ASP.NET (.aspx) webpages. IIS web-server, comes free as bundle with

Microsoft's Windows operating systems.

lIS is very ironic with features. The most common features offered by IIS are:

IIS is used to host static websites (designed by using only HTML code) as
well ASP.NET dynamic websites. It strongly supports for an FTP server, WCF host
services, and be also extended to host websites built on other platforms like PHP.

IS provides many built-in authentication options such as Form-based,
Window-based and Passport authentication. IS can also authenticate with,
Windows Active Directory environment— users will be automatically signed into
website using their domain account. Other built-in security features are also
included such as TLS certificate management and binding for enabling HTTPS
and SFTP on your sites, request filtering for whitelisting or blacklisting traffic,
authorization rules, request logging, and a rich set of FTP-specific security options.

Application pool is one important key feature of IIS. It also supports remote
management. |IS can also be managed using the CLI or using PowerShell. You
can script everything, which is great if you like the power that comes with being

able to do so.
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Check Your Progress-3

1. CLR stands for

[A] Compile Language Runtime [B] Compile Learning Read

[C] Computer Language Resource [D] Common Language Runtime

2.FCL and CLR are two important components of

[A] IDE [B] Interpreter
[C].NET [D] None of the

3. |DE s used to develop webpages of a
[A] VWD [B] Notepad

[C] Code [D]Notepad

1.9 CREATING A NEW WEBSITE IN VISUAL STUDIO

To create a new website, using Visual Studio you need to open Visual Studio
first. To open Visual Studio, you need to click on the start button of your
windows. In the Start menu you need to go in the Programs and you need to
click on Visual Studio 2010 directory. In this directory you need to find Visual
Studio 2010, and you need to click on it. You can also open the Visual Studio
2010 by click on the Start button, click on Run, type devenv (Development
Environment) and click on Open button. This will open the Visual Studio as

shown in the following figure.

& Start Page - Microsoft Visual Studio - X
File Edt View Debug Team Dats Tools VMware Architecture Test Anshze Windew Help

Rl = - A e Y R e =9 3 2| || R e BB -

i Ba D all

o

e .
QO Visual Studio 2010 timate

e Get Started ~ Guidance and Resources Latest News
L1 Connect To Team Foundation Server

I MewProject..

[ Open Project. S 5 What's New in Visual Studio 2010

Welcome Windows Web Cloud Office SharePoint Data

Recent Projects

Creating Applications with Visual Studio

Bxtending Visual Studio

TO— Community and Learning Resources

Show page on startup e

08:30 AM

& 28°C Lightrain ~ & TIENG oo B
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Now, you need to click on the File menu, and need to choose option New ->
Web Site.

It will open the following interface as shown in the following figure.

New Web Site ? X
NET Framework 4 v |Sortby: | Default ¥ ‘ Search Installed Templates R |
Installed Templates T S
) ;’# ASP.NET Web Site Visual C£ e
Visual Basic L=c An empty Web site
P>
] ASP.NET Web Site (Razor v2) Visual C#
Online Templates i
Léﬂ@ ASP.NET Web Site (Razor) Visual C2
% ASP.NET Empty Web Site Visual C#
l‘jﬁf; ASP.NET Dynamic Data Entities Web Site Visual C#
l‘?/’ ASP.NET Dynamic Data Ling to SOL Web Site Visual C#
‘Ca. ; WCF Service Visual C#
d'ﬂacﬁ ASP.NET Reports Web Site Visual C#
‘% ASP.NET Crystal Reports Web Site Visual C#
Web |ocation: File System ¥ || C\Users\kamesh\Documents\Visual Studio 2010\ WebSites\WebSite86  ~

Now, from the left side panel, you need to choose your language wither Visual
Basic or Visual C# (Choose Visual C# as in this course we will demonstrate all
our examples in this language). From the middle panel choose proper
template, initially you need to choose ASP.NET Empty Web Site. You can
also set the path for you new website, as well as store

your website with any specific name by click on the browse button. By
default, it will be created as WebSite1, WebSite2 and so on. Click on OK
button.

This action will create new website for you and the following interface will be
shown.

— O =

o WebSite86 - Microsoft Visual Studic
File Edit Yiew Website Build Debug Team Data JTools WVMware Architecture Test Anpalyze Window ﬁ@enubzr
P il el BB | X 8 A9 - - S-S | B [Debug ~| [Any cPU e — o

i @3 Install Web Components  _ |

P B S| TEY <)

Solution Explorer ~ R >
i [ (2] 8a | s | =] &
Solution Explorer —= Solution 'WebSite26' (1 proje
~ 2P CAA\WebSite86\

=5 web.config

~ General

There are no usable controls in
this group. Drag an item onto
this text to add it to the
toolbox.

Properties
CAUsers\kamesh\Diocument: ~
o Rl =

Property Window Always Star True

Full Path  CiUsers\kamesH
¢ Opened UR file: /Users;

Port numbe 49887

Use dynami True
Virtual path /\WebSite86

Ahways Start When Debugging
Start the local Web server even
when not the startup project

38 Toolbox

SiteB6'... project creation successful.
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Now you need to Right-Click on the website name (in bold face) in the
Solution Explorer, Choose Add New Item from the popup window. This will
open the dialog box of ‘Add New Item’. From this dialog box choose Web Form

and click on the Add button as shown in the following figure.

Add New ltem - CA\Users\kamesh\Documents\Visual Studio 2010\WebSites\WebSite86\ ? X
Installed Templates Sort by: | Default B Search Installed Templates )
Visual Basic .
Type: Visual C#
| Web Form Visual C2 TP
& form for Web Applications
Online Template =
EEETEE ) oo Vil 2
Cﬁ@ Content Page (Razor) Visual C&
o :
@| Empty Page (Razorv2) Visual C2
ch_ ;
@| Empty Page (Razor) Visual C2
‘:@ Helper (Razorv2) Visual C#
C@ Helper (Razor) Visual C&
ch_ )
@| Layout Page (Razor v2) Visual C2
ha] Layout Page (R #
@| Layout Page (Razor) Visual (2
ch]  Web API Controller Class Visual C#
P
Name: Default.aspx Place code in separate file
[_] Select master page

[ _add |
This will add a new webpage called default.aspx to you website. You can

see the page in the Solution Explorer and you can open it any time by clicking

on the page name from the solution explorer.

oo \WebSiteB6 - Microsoft Visual Studio - =] =
File Edit View Website Build Debug Team Data TJools VMware Architecture Test Analbyze Window Help
Pt el S o 6 a9 - - -5 B [Debug -| | Any CPU .

P % e e | RS RB MR | 5 HSEE =S G| - P LfE S
Pp Eh T a|lBE s

S| = = |[roviao | iz

Default.aspx < Solution Explorer A
A Client Objects & Events <[ (Mo Events) = E el = A
Pointer = v - .
<%@ Page Language="C#" AutoEventWireup=% -d Solution "WebSite26' (1 p|
AdRotator ~ P C\.\WebSiteB6\

BulletedList .EI Default.aspx
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTM |£3 web.config

B

Button

Calendar

CheckBox si<html xmlns="http://vww.w3.org/1999 /xht
CheckBoxList —i<head runat="serwver”>» Properties
DropDownlist <title></title> Default.aspx Web File Pro ~

B EE

FileUpload </head> 1 =
HiddenField l<body> File Narme Default.aspx
HyperLink 1

<form id="forml™ runat="serwver™> Fallb Rath: | CCXbiserskiamed

1 =
s <div>

ImageButton
Imagehlap
Label
LinkButton File Name
ListBox ~ = Mame of this file.

VEr... %+ Toolbox L L =L l—I'EI SalCe

</Sdiw>
< fform>

BrE@ERF :

The highlighted region of the figure demonstrated above, provides option
to navigate the page between Source and Design mode. Design mode will
show you the actual design of your web page. You can visualize different GUI
based components like button, label, textbox, radio button etc. Whereas

Source mode of a webpage will show its HTML code generated by IDE. Split
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option will provide both Design and Source view together by splitting the

middle window in two halves.

1.10 LET US SUM UP

In this unit we have discussed Client and Server architecture in Web-based
environment. We have demonstrated how the request will be sent by a client
machine and it will be processed by a webserver. We have explained about ASP
(Active Server Page), is a server-side technology and it is produced by Microsoft
corporation. We have also learnt that this server-side technology (ASP) is now
powered by .NET Framework (ASP.NET). How the execution of the web-page is
commenced by a Server when Browser is demanding for some specific page. We
have discussed the new features or ASP.NET and also discussed about the features
of IDE. In this unit we have learnt that the Framework is nothing but combination of
FCL (Framework Class Library) and CLR (Common Language Runtime). Finally, we
have learnt how to create a new website using Visual Studio 2010. We hope, this
discussion will help you in understanding ASP.NET technology and you will be aware

different components of IDE, not only that you will be able to create a new website.

111 GLOSSARY

1. .Net Framework: .Net Framework is a framework provided by Microsoft
corporation to develop Desktop-based and Web-based application. It is mainly
consisting of FCL and CLR kind of components.

2. ASP: ASP stands for Active Server Page. It is a server-side technology
where webpages are placed on the server. On the request of client, server will
process the webpage and convert it into HTML language, which can be easily
understood by a browser.

3. Browser: Browser is a software, with the help of it, user can browse any
webpage. Internet Explorer, Microsoft Edge, Google Chrome, Netscape
Navigator, Mozilla Firefox, Opera and Apple safari are the name of some
browsers.

4. 1IS: 1IS stand for Internet Information Services. It is installed in the server
machine on which we are going to host a website designed in ASP.NET. Once
this software is installed, machine will act as a webserver. It will accept and
understand the requests made by different browsers using HTTP protocol, and

respond them accordingly.
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112 SUGGESTED ANSWERS
PROGRESS

FOR

CHECK YOUR

Check Your Progress-1

1. [C] Server
2. [A] Browser
3. [D]HTML

Check Your Progress-2

1. [D] JavaScript
2. [C1lIS
3. [B] Apache

Check Your Progress-3

1. [D] Common Language Runtime
2. [C] .NET Framework
3. [A]VWD

1.13 ASSIGNMENT

1. Explain Client-Server architecture in Web-based systems.
2. What is ASP.NET? List and explain features of it.
3. List and explain different features of Visual Web Developer.

1.14 Activity

Design a web page in which you have to show “WelCome to ASP.NET”. Make
sure, you need to run a loop to increase the size of the <Font> tag from 1 to 8 in

which the message “WelCome to ASP.NET” is encased.

1.15 CASE STUDY

e Tryto find any 5 popular websites which are designed in the ASP.NET.

1.16 Further Reading

e ASP.NET 4.0 Unleased by Stephen Walter.
e Beginning ASP.NET by Wrox publication.

e Professional ASP.NET 4.0 by Wrox publication.
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Unit-2: Understanding
architecture of ASP.NET

Unit Structure

2.1 Learning Objectives
2.2 Introduction
2.3 Coding Models
2.3.1 Inline Coding Model
2.3.2 Code-Behind Model
2.4 ASP.NET Pages
2.5 Code Render Block
2.6 Built-in Directory Structure
2.6.1 App_ Data
2.6.2 App_Code
2.6.3 Bin
2.6.4 App_Theme
2.6.5 App_GlobalResources
2.7 LetUs Sum Up
2.8 Suggested Answer for Check Your Progress
2.9 Glossary
2.10 Assignment
2.11  Activity
2.12 Case Study

2.13 Further Readings
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2.1 LEARNING OBJECTIVE

In this unit, we will discuss about the basics of C required for beginners to understand
this language.

After working through this unit, you should be able to:
¢ Comprehend the concept of constants and variables
o Elaborate on data types used to make a program
e Interpret variables

e Describe Constants and Keywords

2.2 INTRODUCTION

Usually in the case of Web development, developers are developing a website in
his/her machine. Developers are writing the code for different functionalities, designing the
webpages, running it and testing it into their machine. Once the website becomes readyj, it
has to be uploaded on the webserver, which run the service for that particular website for
24 * 7. Once the website is hosted on the server, all paths of the different resources used
in the construction of different webpages of a website gets changed. Resources might be
images, sitemap file, configuration files, database etc. So, it is possible that the particular
website is working fine into the developer's machine, but might not run properly once it is
hosted on the server. To deal with these issues, several measures are taken by the
Microsoft. We should have to know about them. Not only that, we also should know about

coding model of an ASP.NET. Let us, see all of these one by one in this unit.

2.3 CODING MODELS:

Coding model of an ASP.Net is nothing by the way of writing the code into .aspx
pages. Usually in the development of any web page, developer needs to design the
webpage and for that purpose developer need to write XHTML code into the webpage.
Along with that, developers need to write the code either in the C#NET or VB.NET
language (which will be executed by the server) to implement various functionalities
(Like what happen when the user is click on the button, of what happen when the
particular item is selected by the user from the dropdown list). Because of in one page
developer need to do design (XHTML) and code (VB.NET or C#.NET), there are two
coding models are there, which are explained below:

1. Inline Coding Model.
2. Code-Behind Model.
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2.3.1Inline Coding Model

An Inline coding model is introduced prior to the Code-Behind model. It is
introduced when Microsoft has released first version (Framework 1.0) of ASP.NET in
that is year 2002. In this coding model, code required to implement various
functionalities and code required to design the web page is placed in a common file
called .aspx. That means one file will be maintain to design one webpage which stores
your XHTML code and VB.NET or C#NET code. Let us see how can we add a new
web page into the website using Inline Coding Model.

We have already discussed that how can we add a new page to the website. To
add a new page, you need to do right click on the website name in the Solution
Explorer, you need to choose the option called ‘Add New Item’. Which will open a
dialog box as shown below.

Add New Itemn - C:\Users\kamesh\Documents\Visual Studio 2010\WebSites\WebSite86\ ? =
e Default Search Installed Templates »|
Visual Basic
Type: Visual C=
“[=| webForm Visual C= SR
- A form for Web Applications
Online Template T
AL SSIERSLE C**@ Content Page (Razor v2) Visual C#
C**@ Content Page (Razor) Visual C2
C**@ Empty Page (Razer v2) Visual C#
G*{m Empty Page (Razor) Visual C#
C**@ Helper (Razor v2) Visual C#
C**@ Helper (Razor) Visual C#
SH5]  Layout Page (Razor v2) Visual G
C**@ Layout Page (Razor) Visual C#
c#_]  web API Controller Class visual C=
™
Name: Default.aspx Place code in separate file
[ ] Select master page

e

Here, in this dialog box you have to uncheck the check box (which is highlighted
in the figure) showing text ‘Place code in separate file’ and then you need to click on
Add button. This will add a new page default.aspx into your website which will follow
Inline Coding Model. The XHTML code of your default.aspx is shown below:

o0 WebSite86 - Microsoft Visual Studio — m] >
File Edit View Website Build Debug Team Data Tools VMware Architecture Test Anabze Window Help
T LT el | % ? &I -5 [ B [Debug -] [Any cPU [l | | | =l L 58 S o
= = | [HmmLaot | €& - i & Install Web Components -

S =
P E s e al i

~ B3

Solution Explorer

= FslEmE

-4 Solution 'WebSite26' (1 |
(& ] AWebSite861

h 3l Default.aspx® >

LRl ¢

by
~ Standard fa Server Objects & Events -] (No Events)
<%@ Page Language="C#" %>

BrlGeaia <IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.© Transitional//EN"

[
=

= =] Default.aspx
T |3 web.config
b

Calendar Ci<script runat="server”:>

CheckBox
< >

CheckBoxList </script>
BropDownList
FileUpload s<html xmlns="http://www.w3.0rg/1999/xhtml™> DefaultagpecWeb:File:g
iy Thckdentrel si<head runat="server"> | =]
&, Ebperding <titles</title> ~
Image </head> File Nan Default.aspx
ImageButton L e Full Path CUsersi kam)
&  Imagehap ¥
A Lebel = <form id="forml"” runat="server”>
LinkButton H <diwv>
=% ListBox
B Literal </diwv>
& Localize = TEA AR TS Misc
el | 2 0 | = e [ <rem- o

25



You can seen in the figure that in the XHTML code, in the first line only
following code is written:

<%@ Page Language="C#" %>

Another thing is that in the XHTML code, there is a script tag is present. Whatever

VB.NET or C#NET code you are writing to implement functionalities has to be

placed between this

<Script> tag and its end </Script> tag. But below this <Script> </Script> tag you

can see the

<HTML> tag which has all designing code written in the XHTML. That means
here only one file is maintained to a webpage that is default.aspx which stores
your designing and coding.

2.3.2Code-Behind Model

Most developers were faced problem, in writing the code in the Inline
Coding Model as it stores coding as well as huge code written in the XHTML for
designing. To provide clean interface for coding and to deal with the issue of
Inline Coding Model, Microsoft has introduced Code-Behind model in the second

release of .NET Framework 1.2 in the year 2003.

In this code-behind model, the designing (XHTML code) and coding
(VB.NET or C#.NET) are placed in the separate file. That means there are two
files are maintained or each of your webpage. To add a new web-page into your
website with Code-Behind Model, you need to do right click on the website name
in the Solution Explorer and choose ‘Add New Item..." option. It will show the
‘Add New Item’ dialog box. Now before clicking on the ‘Add’ button. you need
to check the checkbox with the text ‘Place code in the separate file’. After

adding a webpage, you can see there are two files are added as shown below:

o0 WebSiteg6 - Microsoft Visual Studio — (] =<
File Edit View Website Build Debug Team Data Tools VMware Architecture Test Analyze Window Help
A EH S @ X SR [0 - - S50 b [Debug -/ |Any cPU -| | | -SSR R
e E = 2 |[omvLaor | @& - i @ Install Web Components -
PopEhas |-
b > B < EEEMEEEYEEE Default.aspx® S Sclution Explorer - Box
pi e bt Client Objects & Events -] (NoEvents) -J = =16 e
X foau <%@ Page Language="Ci#t" AutoEventWireup="true"” CodeFile="DefZfd 5 WebSieB0' (1 prales
[ AdRotator e WebSite86\
i= BulletedList |2E] Default.aspx
Bution <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.@ Transitional// «~ =] Default2.aspx
= Calendar %] Default2.aspx.cs
CheckBox =<html xmlns="http://vwww.w3.0org/1999/xhtml"> 5 web.config
=  CheckBoxList = <head runat="server"> £ 2
=8 DroppownLit <title></title>
%, FileUpload </head> Default2.aspx Web File Prope =
5 HiddenField S <body> 2=zl =]
& Hyperlink = <form id="Fforml"” runat="server™> ~
& Image i il K File Name Default2.aspx
(@ ImageButton Full Path C:\UsershkamesH
s <sdiv>
LinkButton </form>
=5 ListBox </body>
B Literal </html>
9 Localize = Misc
e VI;:VToDlhD: Ld DRSS Bk
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You can see in the Solution Explorer, for default2 web page there are two
pages are created: [1] Default2.aspx which will store all your designing which will
in the XHTML, which is shown in the middle panel and [2] Default2.aspx.cs which
will store your C#.NET code. Here we have choosen a coding language for
Default2 webpage is C#. Suppose, if you choose your coding language VB.NET
instread of C#, then your second file will be default2.aspx.vb (instead of
default2.aspx.cs). The first line of you default2.aspx is shown below:

<%@ Page Language="C#" AutoEventWireup="true"
CodeFile="Default2.aspx.cs" Inherits="Default2" %>

In the Page directive is mentioned that the code file will be
“‘Default2.aspx.cs”. Not only that you will not find any <Script> tag in the
default2.aspx as now for the coding there is a separate file is created for you
which is shown as below:

00 WehSite86 - Microsoft Visual Studio - O X
Eile Edit Yiew Refactor Website Build Debug Team Data Jools VMware Architecture Test Apalyze Window Help

falr s Sl A 2B - E TP Debug | Ay CPU Eic] Jasg S

—jH&%:A*FE!EE

iE

| =92 ‘|:| W)L Gl @ 3 L) |f @ Install Web Components -

i ay Ll
Toolbox * 1 X DECHRRESEINE Default?aspx  Defaultaspx” ~+ Solution Explorer
e fpe A Default? 'l #¥Page_Load(object sender, EventArgs ) Jadh3 e
Shres . £ |4 Solution "WebSiteB8' (1 project)
There are no usable |LISII'Ig SyStemJ & 3 i : proj
S 3 . . v [ C\-\WehSite86\
controls in this group. using System.Collections.Generic; ] Defa
Drag an item onto this 4 Syst Linig - ault.aspx
text to add it to the using oystem.L1ng,; v [ DefaultZaspx
toolbox, usj_ng Sygtem.web; %] Default2aspr.cs
. = -
using System.lWeb.UI; il Wby contiy

using System.Web.UI.WebControls;

spublic partial class Default2 : System.Web.UI.Page

{ Properties A
c| protected void Page lLoad(object sender, Eventirgs i
{ &0 |
|}
}

SRSV o Toolbox [ 100% -

Col1

To provide this functionality Microsoft has introduced the concept of
‘Partial Class’. Partial Class allows splitting of a class file on two or more phisical
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pages. Here your default2 webpage is a class, which is resided on two phisical
files: default2.aspx which stores designing in XHTML and either default2.aspx.cs
which stores your C# coding or default2.aspx.vb which stores your VB.NET

coding.

Check your progress 1

1. In coding model two separate files are maintained one for designing and one
for coding. )
[A] Inline [B] Code-Behind
[C] Master page [D] None of the Above
2. 1n coding model the code required to implement any functionality is placed in
the <Script> tag.
[A] Inline [B] Code-Behind
[C] Master page [D] None of the Above

3. A class spited on more than one physical file is called
[A] Super Class [B] Child class

[C] Inherited Class [D] Partial class

2.4 ASP.NET PAGES

As we have discussed in the Inline Coding Model, there is only one
physical file will store the designing (XHTML) and code (VB or C#). Therefore, in
each case, in this model only one file is created and maintain which is
responsible for designing as well as code. Here, in the following table we have
given different types of files and their file extensions are described for the Inline
coding model.

File Options Using Inline File Created
Model

Web Form .aspx file
Master Page .master file
Web User Control .ascx file
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Web Service .asmx file

Similarly, as we have discussed in the earlier section, that in the Code-
Behind model, two separate files are managed for each purpose. One file which
is store the designing part which should be coded in the XHTML and another file
which will store the coding of the webpage for different functionalities. Coding file
will be depending upon language, you have chosen to write code in the
webpage, at the time of file creation. If you have chosen coding language to be
C# then .cs file will be created and if you have chosen coding language to be VB
then .vb file will be created which will store your coding language to be C#.then
.cs file will be created and if you have chosen coding language to be VB then .vb
file will be created which will store your coding.

File Options Using File Created
Code- Behind Model

Web Form .aspx file

.aspx.cs OR .aspx.vb

Master Page .master file

.master.cs OR .master.vb

Web User Control .ascx file

.ascx.cs OR .ascx.vb

Web Service .asmx file

.asmx.cs OR .asmx.vb

2.5

CODE RENDER BLOCK:

Code render blocks allows you to write an Inline-code within the designing
part of your webpage. We have seen that, In Inline coding model coding and
designing will be placed on a common .aspx file. Coding has to be written in the
<Script> tag, whereas designing we are placing in the <HTML> tag. In the code-
behind model two separate files are maintained for coding and designing of a
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webpage. In both coding model, code is separated from design part of a
webpage. But what if you want to use a loop to repeat some designing part of a
webpage? We already know that the HTML does not support loop kind of syntax
as it just a markup language. Code render block allows you to do so. This allows
you to write your C#.NET or VB.NET code withing <HTML> section. To write the
code, you need to start your code render block with <% and you need to end your
code render block with %>. Between <% and %> you can write your code. Make
sure, between <% and %> you need to write the code only, means
XHTML

designing is not allowed withing this block. You can create multiple code render

blocks in a webpage, which will be executed in the top-down manner.

Consider the following example, in this example we have written a loop
the code render block to repeat the <font> tag.

in
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<%@ Page Language="C#" AutoEventWireup="true"
CodeFile="Default3.aspx.cs" Inherits="Default3" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0org/TR/xhtml1/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml">

<head runat="server">

<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<% int 1i;
for (i=1;i<8; i++)
{ %>
<font size="<%=1i %>">Welcome to ASP.NET</font> <br />
<% T %>
</div>
</form>
</body>
</html>
In this webpage, we have created three code render blocks. First block is
used to declare variable i and to start for loop from variable i=0 to i=7. Second
code render block is used to assign the value of variable i to the size attribute of

<font> tag. <%= i %> means Response.Write
(). Finally, to close the curly bracket, which we have opened for the for loop, third
core render block is used. If you run this page into the browser it looks like as

shown below.
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B localhost49887 WebSite86/Default3.aspx = (] s

) (%] (i) localhost49887/.. A g i ]

bo

Walcoma to ASPNET
Welcome to ASPWET

Welcome to ASPINET
] Welcome to ASPNET

Welcome to ASP.NET
Welcome to ASP.NET

Welcome to ASP.NET

Check your progress 2

1.Extension for web user control page file is

[A] [B]
[C] [D]
2.Webservices are stored _______extension in the
[Al [B]
[C] [D]

3.Code render block starts and end
[A] <% %> B/

[C] <!-- -> [D]<? 2

2.6 BUILT-IN DIRECTORY STRUCTURE

As we know the websites are prepared in the developer’s machine and
after completion of deelopment and testing, it has to be uploaded on the
webserver which will run the allplication for 24*7. In the development of a
website, we have to specify path for serveral resources like database, classfile
etc to use them on a web page. When you host website on the server, it is
possible that those paths may change. For example, if you have specified a path
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for the database in to your machine it may differe on the server after hosting of
your website.

To deal with this issue, Microsoft has provided serveral built-in directories.
These directories has to be used for some specific purposes. If you put the
specific resources, into some specific directories then you don’t need to specify
the absolute (full) path. This website will run if you copy it from one machine to
another machine, and even you host it on the server. In this section we will
discuss all these different directories, and it designed to hold what type of
resources in greater details. Let see all of them one by one.

2.3.1 App_Data Directory

The App_Data directory is a built-in directory which holds all data stores
utilized by your website. Database files which are used by your website has to be
places in this directory. Most website developers are using MS-Access database
(.mdb) file or MS-SQL Server Express edition database (.mdf) file are placed into
this directory. If you have placed your database file into App_Data folder then you
do not have to specify the absolute path (Like
C:\Users\kamesh\Documents\Visual Studio 2010\ WebSites\ WebSite86\
App_Data\ Database1.mdf) to the database file but instead of that you need to
use relative path like: |Data Directory| / Database1.mdf. Here if you specify only
|Data Directory|, ASP.NET will automatically generate the path from the path of
website up to App_Data directory. Therefore, all webpages of your website, can
fetch the data from the App_Data directory, irrespective of where the website has
been physically placed.

To add the directory, App_Data you need to right click on the website
name in the Solution Explorer and then you need to choose option ‘Add
ASP.NET Folder’ and inside that option you need to choose, App_Data directory.
Now to add the database you need to do right click on the App_Data directory in
the Solution Explorer and then you need to choose the option, ‘Add New Item’.
This will open the dialog box for ‘Add New Item’. From this dialog box you need to
choose ‘SQL Server database’ option, give the name to your database and click
on the Add button which will add your database file (*.mdf) in the App_Data
directory.

2.3.2 App_Code Directory

App_Code directory is used for Code sharing purpose. The code (class)
file in the Text format (.cs or .vb) file are placed in this directory. These class files
are automatically detected and compiled by compile, and it can be used (you can
create objects of it) in any of the webpage of your website, irrespective of
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specifying the path. To use App_Code directory, first you need to add that
directory into your website. Perform following steps to use App_Code directory:

1. Right click on the website name in the Solution Explorer and choose
option Add ASP.NET Folder -> App_Code.

2. Right Click on the App_Code folder in the Solution Explorer and choose
option ‘Add New Item’ and from the dialog box, Choose C#.NET as
language and Class template. Give a class name to ‘Arith.cs’. This will
add a new file called Arith.cs in the App_Code folder which can be seen in
the Solution Explorer.

3. Add the following code to Arith.cs class file.

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

public class Arith

{

public Arith()

{

}

public int Sum(int Numl, int Num2)

{

int result;
result = Numl + Num2;

return result;
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public int Subtract(int Numl, int Num2)

{
int result;
result = Numl - Num2;
return result;

}

4. Now add a new webpage to your website and design the interface as shown

below:

[ localhost49887/WebSite86/Defaults.aspx = O *

" . T -'-"'. A
@, (i) localhost:49887/W... A 1g 3 :

O Enter First Number: | |

[  Enter Second Number: | |

+ | Sum | | Subtract |

5. Now add the following code on the Click event of Button1 as well as

Button2. To add the click event of the button, you need to do double click

on the button in the design mode.
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protected void Buttonl Click(object sender, EventArgs e)

{

}

Arith obj = new Arith();

int X =
Convert.ToIntl6(TextBoxl.Text)
5 int y =
Convert.ToIntl6(TextBox2.Text)
;5 int answer = obj.Sum(x, y);

Response.Write("<B>Sum is: + answer.ToString()
ll</Bll);

protected void Button2_ Click(object sender, EventArgs e)

{

"</B");

Arith obj = new Arith();

int X =
Convert.ToIntl6(TextBoxl.Text)
5 int y =
Convert.ToIntl6(TextBox2.Text)
; int answer = obj.Subtract(x,

y);

Response.Write("<B>Subtraction is:"
answer.ToString() +
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6. Now tun the application by pressing F5 key, input the values into the
Textbox1 and Texbox2 and click on either button1 or Button2. You will get

[Y localhost49887 WebSite26/Default5.aspx = O >
@ (D localhost:49887/W... AY g <3 2
Subtraction is:11
Enter First Number: | 20 |

Enter Second Number: |5I |

Tz 8 | 4

| Sum | | Subtract |

the output as shown below:

2.3.3Bin Directory

Bin directory can also be added to the website by doing right click on the
website name, and choosing option: Add ASP.NET Folder -> Bin. This directory is
similar to App_Code directory, which is used to share the code. In App_Code
directory we place only those class file which are text based. The class file in .cs
or .vb can be open in the notepad kind or editor and user can view or edit the
code. The compiler will automatically detect the class files placed in the App-
Code folder and compile it. In the Bin directory we need to place precompiled
class file (.dll). DLL stands for Dynamic Linked Library, which contains
precompiled one or more class files (Class library). Because of this is already
compiled version, it will not compiled again. Therefore it gives faster response
along with that it can not be opened into the notepad kind of editor to view or edit
the code. The code placed into the Bin directory, is accessible anywhere in the
website.

2.3.4 App_Themes Directory

App_Themes directory providess a common look and feel to your website
across all webpages. You can implement theme by a .skin files, .css files and
images used the different server controls for your website. All these elements
combinly makes a theme, which can be stored in the App_Themes directory. By
storing all these resources into the App_Themes folder you can ensure that all
the webpages within the website can take the advantage of these theme and you
can easily apply its resources to the different controls you have placed on
different webpages. Which gives professional look to your website.

2.3.5App_GlobalResources Directory

App_GlobalResources directory is used to store the resource (.resx) file.
Resource files are a table of strings, where you can store multiple strings in the
different languages. This directory is used for the language trasnslation. For each
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new lagnauge, separate .resx files are created. When the browser is making a
request to the webserver for specific webpage at that time the default langauge
set in the browser’s setting is evaluate. If the .resx file for that language is
available then certain strings mentioned in that .resx file which written in that
resource file will be replaced with English to user's native language. So, the
purpose of this directory is for language translation. You migh have observed that
if you change you default language to Hindi in stead of English in the setting of
your Chrome broswer, and if you open the page of Google then you can see
certain containt of webpage into the Hindi lanaguage.

App_Themes and App_GlobalResources directories can be add in the
website by doing ritght click on the project and by choosing the option called “Add
ASP.NET Folder”. In fact, there are many other built-in directories are there which
we are not discussing here as they are out of the context of the syllabus for this
course.

Check your progress 3
1.Database files has to be placed in ____directory of ASP.NET
[A] [B]
[C] [D]
2.Pre compiled class files, should be placed in _____directory of
[A] [B]
[C] [D]
3. built-in directory of ASP.NET is used to store resource file, which will
be used in
[A] Bin [B] App_Data
[C] App_GlobalResources [D] App_Theme

2.6 LET US SUM UP

In this unit we have discussed coding models of ASP.NET. Coding model is nothing
but the way of writing the code into the .aspx pages. In Inline coding model one
common file will store designing (XHTML) and coding (either C#£.NET or VB.NET). In

code-behind model two separate files are maintained one for storing designing code
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in XHTML and another file.aspx.cs to store C#NET code or .aspx.vb to store
VB.NET code. We have also discussed how the inline code can be written in the
<HTML> section using code render block (<% %>). After this we have discussed
about some built-in directory structure which can be used to special types of files.
For example, Database files has to be placed in App_Data directory, Class file has to
be placed in App_Code directory, pre-compiled class files have to be placed in the
Bin directory, Files related to skin and themes are placed in the App_Theme
directory and .resx (resource) files which used to language translation has to be

place in the App_GlobalResource directory.

2.7 GLOSSARY

1. Coding model: It is a methodology to write the code in the.aspx pages.
ASP.NET supports Inline and Code-Behind models.

2. App_Data: It is a built-in directory of ASP.NET. Database files has to be placed
in this directory. Once it is placed in App_Data directory, you can use relative path to
your database resources which will not be changed if the location of your website gets
changed.

3. App_Code: This built-in directory, allows user to place all class files. Class files
placed in this directory will be automatically compiled and you can use those class files
anywhere in the website.

4. Bin: This built-in directory structure is used to place all precompiled class file
(.dll) files. DLL stand for Dynamic Linked Library files

2.8 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

| Check your progress 1

1.[A] Inline
2.[A] Inline
3.[D] Partial class

| Check your progress 2

1. [C] .ascx
2. [D] .asmx
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3. [Al <% %>

| Check your progress 3

1. [B] App_Data
2. [D] Bin
3. [C] App_GlobalResources

2.9 ASSIGNMENTS
1.Explain Coding models of ASP.NET in details.
2. Briefly explain the built-in directory structure of ASP.NET.

3. What is code-render block? Explain it with an example.

210 ACTIVITIES
¢ Find different methods by using it a browser request a webpage to the
server. Make short note of each of these methods.

2.11 CASE STUDIES

¢ Find any 2 Dynamic E-Commerce websites from the Internet and draw the flow
of processes they possess.
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3.1 LEARNING OBJECTIVES

After studying this unit students should be able to understand:
e Programming using C# language, its compilation and execution.
e Console application development.
¢ Working with Classes and Methods.
¢ Working with Libraries and Namespaces.

¢ Different types of Comments and Keywords.

3.2 INTRODUCTION

This unit covers basics of C# .net programming language, there will be a detail
discussion on C# Comments, Classes, Methods, Libraries and Namespaces. This

unit also covers steps to compile and execute any C# program.

3.3 INTRODUCTION TO C# .NET LANGUAGE

C# is an object oriented programming language. It is pronounced as C-Sharp. It is a
type-safe object oriented language which allows developers to develop robust and
secure application that runs on .net framework. Using C# one can develop windows
client apps, Web services, client server apps, distributed components, database

apps and many more.

C# is simple and easy to learn programming language. Any developer who is familiar
to C, C++ or Java can easily learn programming in C#. C# has very simple syntax
compares to C++ complex syntax and it also provides powerful

features like delegates, enumerations, direct memory access, and lambda

expressions.

As C# is an object oriented programming language, it supports inheritance,
polymorphism and encapsulation. In addition to this basics principle of OOP it also

supports Delegates, Properties, Attributes and LINQ.
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Build process of C# program is simple compared to C, C++ and Java as there is no
particular order defined for declaration types and methods as well as there is no

need to have separate headers files.

Check your Progress 1

1. C# supports oops concepts (TRUE/FALSE).
2. Other than OOP which additional features C# supports?

3.4 C# PROGRAM CONSOLE APPLICATION
DEVELOPMENT

The Console application is a types of application that will run in windows command

prompt. Generally,building first console application is ideal for beginner on .net.

We will use Visual Studio to create console application. Later on we learn to develop

the first console application “Hello World...!”

Follow the given steps for the first console application.
1. Open Visual studio(Install the visual studio if you have not installed it)
2. Open File Menu and Choose New --> Project... It will open the New Project

dialog box as per below figure.

M Start Page - Microsoft Visual Studio A4 &' | Quick Launch (Cirl+Q) Pl - a x
Edit View Debug Team  Tools Test Analyze Window  Help
[ New * |43 Project.. Crl+Shift+M ||
Open P % WebSite. shiftrAltsN | p o
Close W Team Project...
" File... Ctrl+N

Project From Existing Code...

¥ Saveall Ctrl+Shift+5

Source Control k

Account Settings..,

Recent Projects and Solutions L

B Exit Alt+F4

Solution Explorer | Team Explorer Class View
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3. Now from left side menu expand Installed, Templates, Visual C# and select

Windows then Choose Console Application. As per below figure.

New Project T X

-| & Search Installed Ter 2 ~

b Recent

MET Framework 452 - Sortby: Default

4 |nstalled H - . .
ﬁ Windows Forms Application  Visual C# Type: Visual C*
.
4 Templates i A project for creating a command-line
|-"._] WPF Application Visual C# application
t Windows - -
Web E Console Application Visual C#
Android
H
Cloud = Shared Project Visual C#
Extensibility -
5 cH
i05 E{ﬁ Class Library (Portable for i05... Visual C2#
Silverlight H -
Tk - ~"H
b Online Click here to go enline and find templates,
MName: |FirstApplication |
Location: [, S'::p\ P rojects -] | Browse... |

Create directory for solution
[] Add to source control

Solution name: FirstApplication

| ok || canca |

4. Type appropriate Name for your project in the Name box then click on OK button

it will create a new project in Solution Explorer.

5. If Program.cs is not open in Code Editor window, then open shortcut menu for

program.cs fromm solution explorer and choose view code.

w FirstApplication - Microsoft Visual Studio b ¢ &7 | Quick Launch (Ctrl+Q) 2 - =] >
File Edit Wiew Project Build Debug Team Toocls Test Analyze Window
Help
2l Program.cs = > RS ~ [ Solution Explorer = ~ & X
= i icati - || %, FirstApplicati -1 &, Main(stri s - -
_g‘ FIr#pp'ICEFIOH- % FirstApplication.Prograr s Main(string[] args) - =Y o5 O
= 1 Busing Sy m; -
% 2 | using m.Collections.Generic; 1_ Search Solution Explorer { 2 ~
i) 3 using Ling; T 1 R Solution 'FirstApplicatic =
2 : L'5':—"'E 3 Text; . 3 - FirstApplication
E‘ : using System.Threading.Tasks; b & Properties -
7 Elnamespace FirstApplication ‘4 L4
8 E Solutio... | Team E... ClassVi..
> E class Program .
1@ | £ Properties > o x
11 El static void Main(string[] args) -
12 i 4] i
13 | } ="' o
w [}
- L} -
100 %% ~| 4
Ready Ln1 Col 1 Ch 1 INS
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6. Write the following code in the Code Editor window for your first “Hello

World...!” program

// A Hello World! program in C#.
using System;
namespaceFirstApplication

{

class Program

{

static void Main()

{
Console.WriteLine("Hello World...!");

// Below code will keep the console window open till any key is pressed.
Console.WriteLine("Press any key to exit....");
Console.ReadKey();

}

}

7. Now you can run this project by pressing F5 key or from Debug menu.
8. A command prompt window will appear and it contains the line “Hello
World...!”as per below figure.

Now let us understand the entire code line by line.

e /I AHello World! program in C#.
The first line of the program starts with a comment with characters: ‘I’

e using System:;

to use Classes and methods from System namespace we have to use this

namespace.
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namespace FirstApplication
Your class will be placed in a namespace, by default it will take the name

given in New Project dialog.

{}

Curley brackets used to separate blocks of codes.

class Program
This line will create a class named Progrma.

static void Main()

Every console application must have Main method. It is the starting points of a
program where the objects are created and other methods executed. The
Main method is a static method. Here void is the return type, means this Main

method returns nothing. There can be any return type like int, string, etc...

Console.WriteLine("Hello World...!");

Console is one of the class of .net framework run time library. It contains
several methods for Input and Output operations. WriteLine() is the output
methods of the Console class. It displays the string parameters on the

standard output stream, Here Hello World...! will be displayed on the output.

Console.ReadKey();
As mentioned earlier that Console class contains methods for input and
output; the Readkey() is a input method. This method will wait to read a key

from user and thus it prevents the program from terminating instantly.

Check Your Progress 2

1.

WriteLine() and ReadKey() are methods of class.

2. Main() method can have only void as a return type (TRUE/ FALSE)
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3.5 COMPILING AND EXECUTING

We see in previous section how to compile and run the console application using

Visual Studio Integrated Development Environment (IDE).

Besides Visual studio IDE you can also compile and Execute the program from the

command line. Follow below steps for the same.

Copy and Paste the code into any text editor from the previous procedure.
Save the text file as Program.cs. Here extension for C# source code is .cs
Set the environment variables for command line.

Open the command prompt window.

ok w DN~

Navigate to the folder which contains Program.cs file in the command-prompt

window.

6. Enter csc Program.cs command in command prompt to compile Program.cs
program.

7. If the Program has no compilation error then an executable file named
Protram.exe will be created.

8. Now enter the .exe file name Program in command prompt window to run the

program.

Check you progress 3

1. command is used to compile any C# program?

2. file is generated when you compile a C# file.

3.6 DEFINING A CLASS

class keyword is used to declare classes in C#.
The syntax to declare a class in C# is:

[access maodifier] [class] [identifier]

{

}
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Find Below an example to declare a class in C#.

public class MyFirstClass
{

// properties, methods, fields and events declared here...

In the above example ‘public’ is the access modifier which denotes that anyone can
create instance of that class. The second word is class key word which used to
declare a class in C#. The third is a class name which should be any valid C#
identifier name. The body of the class contains between opening ({) and closing ('}
) curly brackets. Class contains class members like properties, methods, events

etc...

Creating Objects of class

Object is an instance of a class. It is a concrete entity based on a class.

‘new’ keyword is used to create an object of the class. Refer below code to create an

object

MyfFirstClass Obj1 = new MyFirstClass();
MyfFirstClass Obj2 = new MyFirstClass();
MyfFirstClass Obj3 = new MyfFirstClass();

When an instance of a class is created, its reference is passed back to the
programmer. Here Obj1, Obj2 and Obj3 are reference to an objects that is based on

MyfFirstClass. These objects refer to new objects but they do not contain any data.

Check your progress 4

1. Write syntax to create a class in C#.

2. key word is used to create an object of a class.
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3.7 DECLARING THE MAIN () METHOD

Every C# application contains at least one Main() method. It is the entry point for any
C# application. The Main method is the first method which will be invoked when the

application is started.

There is only one entry point for any C# application. If your program contains more
than one Main method than you need to specify which Main method will be used as

an entry point during compile time.

Find the declaration of Main method in below example.

class DemoClass

{
static void Main (string[] args)
{
System.Console.WriteLine(“No of Arguments: "+args.Length);
}
}

Overview of Code:

¢ The Main method is always static, means this method can be called without
any object.

e By default, access modifier is private.

¢ The Main method can have void or int return type.

¢ The Main method may also be declare with string[] parameter. This parameter

contains command-line arguments.

e Above program will print number of arguments passed when it is executed.

Check your progress 5

1. method is called first when C# programme is executed.
2. Main method can be non-static (TRUE/FALSE)
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3.8 ORGANIZING LIBRARIES WITH NAMESPACES

Namespaces used to organize too many classes so that it will be easy to handle any
C# application. It also helps to keep one set of classes separate from another. A
programmer can create same named classes in different namespaces and no

conflict arises due to same name of classes.

A namespace definition begins with the keyword namespace followed by the

namespace name as follows:

using System;
namespace DemoNamespace

{

class Demo

{

static void Main()

{

Console.WriteLine(“DemoClass from DemoNamespace’);

}
}

Overview:

o Namespace is used to organize large objects.

The first line of above program shows the use of System namespace with

‘using’ keyword

e The second line shows how to declare a namespace, here in above program
‘DemoNamespace’ contains class named ‘Demo’.

e We have directly used WriteLine method of Console class without specifying

‘System’ namespace (before Console.WriteLine()) as we have already used

the System namespace in first line of code.

¢ Namespaces are delimited by the ‘.’ (dot) operator.

Check your progress 6

1. Same named class can be created in different namespace (TRUE/FALSE)

2. To import a namespace in a C# program keyword is used.
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3.9

USING THE USING KEYWORD

There are three major usages of ‘using’ keyword.

The using statement defines a scope: means at the end of the statement an

object will be disposed.

using (Font f1 = new Font(“Times new Roman”, 10.0f))

{
Byte charset = f1.GdiCharSet;

}

Here File and Font are examples of managed types that access unmanaged

resources. All such types must implement IDisposable interface.

The using statement calls the Dispose method on the object, and it also
causes the object itself to go out of scope as soon as Dispose is called. The
using statement also ensures that Dispose is called even if an exception

raised.

The using directiveis used to create an alias for a namespace and also used

to imports types defined in other namespaces.

The using directive has three uses:

o To allow the use of types in a namespace.
e.g. using System.Text;

o To allow you to access static members and nested types of a type without
having to qualify the access with the type name.

e.g. using static System.Math;

o To create an alias for a namespace or a type.

e.g. using Project1 = PC.MyOrganization.Project;

The using static directive used to importmembers of a single class.

The using static directive entitles a type whose static members and nested

types can be accessed without specifying a type name.
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The syntax is: using static <fully-qualified-type-name>;

e.g. using static System.Math;

Check you progress 7:

. using statement is also used to dispose an object (TRUE / FALSE)

2. using directive is also used to create an alias of a namespace (TRUE/FALSE)

3.10_ADDING COMMENTS

Comments are used for detail explanation of code in any programming language.

Compiler do not execute the commented code and ignore that line(s).

In C# there are three types of Comments.

. Single line comments (//)

This comment is used to comment a single line.

Syntax: // This is single line comment.

. Multiline Comments ( /*....... *1)

This comment is used to comment multiple lines. It is used by programmers if

they want to comments a block of code in a program.

Syntax:
/* thisis
Multiline comment.

And it comments out more than one line */

. XML Documentation comments ( ///)

It is the special types of comments which is used to create a documentation of

code by using XML elements in a program.

Syntax:
/Il <summary>
/Il Summary of the program goes here....

/ll/</[summary>
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Example:

/Il <summary>This program performs addition operation
/Il on two variable values

ll/</[summary>

static void Main()
{
[* The value for variables
Are pre-defined */
int a=50;
int b=30;

int sum=0;
/I The following statement will perform Addition operation.

sum= a+b;

System.Console.WrieLine(“The Answer is: {0}”,sum);

Check you progress 8:

1. characters used for a single line comment.
2. characters are used for XML document comment.
3. The comment starts with characters /* and ends with */ is known as

comment.

3.11_LET US SUM UP

In this unit we learned about C# programming language. You learned to create a
simple console application in C# programming with the use of visual studio as an
IDE. We also learned the compilation and execution of a C# program without the use
of visual studio. We have also learned about use of namespace, how to defining a

class, Main method and different types of comments in this unit.
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3.12_ CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1
1. TRUE
2. Other than OOP C# supports: delegates, enumerations, direct memory

access, lambda expressions and many more.

Check Your Progress 2
1. WriteLine() and ReadKey() are methods of Console class.
2. FALSE

Check you progress 3
1. CSC command is used to compile any C# program?

2. .EXE file is generated when you compile a C# file

Check your progress 4
1. Syntax to create a class in C#:
[Access modifier] class [class name] { block of statements }

2. new key word is used to create an object of a class.

Check your progress 5
1. Main() method is called first when C# programme is executed.
2. Main method can be non-static: FALSE

Check your progress 6
1. TRUE
2. Toimport a namespace in a C# program __using _ keyword is used.

Check you progress 7
1. TRUE
2. TRUE
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Check you progress 8
1. __Il_characters used for a single line comment.
2. _lll_characters are used for XML document comment.
3. The comment starts with characters /* and ends with */ is known as multiline

comment.

3.13 FURTHER READING

e In depth detail refer from Microsoft documentation web  site:

https://docs.microsoft.com/en-us/dotnet/csharp/

e Reference Book: Beginning C# Programming by Benjamin Perkins, Jacob Vibe

Hammer and Jon D. Reid, wrox publication.

3.14 ASSIGNMENTS

1. What is C#?
2. Explain why there is a namespace in C#.
3. Explain in detail the Main() method of C#.

3.15 ACTIVITIES

1. Create C# console application program which will print your name, Date of Birth
and city which are entered by user.
2. Create a C# console application which will print the numbers of arguments

passed.

3.16 CASE STUDIES

e Compare Java, C and C++ with C# programming language to find the

differences and similarities among them.
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4.1 LEARNING OBJECTIVES

After studying this unit student should be able to understand various Data Types
used in C#. Student will also learn about Value types and Reference types data

types.

4.2 INTRODUCTION

In this unit there will be a detail discussion on various Data Types used in C#.This

unit also covers Value types and Reference types.

4.3 C#DATATYPES

In any programming language a data type is something that tells its compiler the kind
of value a variable hold. There are many in-built data types for different kinds of data

in C#, e.g. number, String, float, etc.

Every data types can have a specific range of value. The following table represents

different data types of C# with its size

Data Type Size Range (values)

Type (bits)

Byte Unsigned integer 8 0 to 255

Sbyte Signed integer 8 -128 to 127

Short Signed integer 16 -32,768 to 32,767

ushort Unsigned integer 16 0 to 65,535

int Signed integer 32 -2,147,483,648 to 2,147,483,647

uint Unsigned integer 32 0 to 4294967295

long Signed integer 64 -9,223,372,036,854,775,808 to

9,223,372,036,854,775,807

ulong Unsigned integer 64 0 to 18,446,744,073,709,551,615

float Single-precision floating | 32 -3.402823e38 to 3.402823e38
point type
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double Double-precision  floating | 64 -1.79769313486232e308 to
point type 1.79769313486232e308

decimal Precise fractional or| 128 (+ or-)1.0 x 10e-28 to 7.9 x 10e28
integral type that can
represent decimal numbers
with 29 significant digits

char A single Unicode character | 16 Unicode symbols used in text

bool Logical Boolean type 8 True or False

object Base type of all other types

string A sequence of characters

DateTime | Represents date and time 0:00:00am 1/1/01 to 11:59:59pm

12/31/9999

Check your progress 1

1. Define : Data Type

44 VALUE TYPES-PRIMITIVE DATA TYPES

There are two types of data types in C# based on the value store in memory. One is

Value Type and another one is Reference Types.

The Value Type data type holds data value within its own memory space.

For Example, int a = 500;

In value type, system will store value 500 in the same memory space which allocated

to variable ‘a’. Refer following image for the illustration.

int a=500;

Variable a

—

o

0x200345 -
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Following are the example of Value types data types
e byte
e bool
e char
e double
e decimal
e enum
o float
e int
e sbute
e long
e short
e struct
e uint
e ulong

e ushort

Pass by Value:

When a value is passed from one method to another method, there will be a
separate copy of a variable is created in another method. So change of value in one
method does not affect the value stored in another method.

Example: Passing By Value:

Static void AlterValue(int i)
{
j=10;
Console.WriteLine(j);

static void Main (string[] args)

{
int k = 20;

59



Console.WriteLine(k);
AlterValue(k);
Console.WriteLine(k);

}

OUTPUT:

20
10
20

In the above example value of variable k in Main() method will not change even after
AlterValue() method call.

Check your progress 2

1. What is Value type data type?
2. Is ‘enum’ a value type data type? (YES/NO)

4.5 REFERENCE TYPES

Reference types does not store value directly in its own memory. But it stores the
address where the value is actually stored. It means reference types variable stores
the address of memory location where the actual value is stored. Refer below figure

for more detail.

For example,

String s = “Hi, how are you?”

0x802034 0x500800
Reference type variable stores the Actual Value

Address where actual value is

stored.
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As you can see in the above figure that, system has selected a random memory
location (0x802034) for variable s. The value of that variable is 0x500800 which is

memory location of actual data.

Following are the example of Reference type data types:
e Arrays
e String
e Class

e Delegates

Pass by Reference

When a reference type variable passes from one method to another method, it will
not create copy of it; but it passes address of that variable. If you change the value of

that variable in a method than it will also be reflected in the calling method.

static void ChangeRef_Type(Student s2)

{
s2.StudentName = "ABC";

static void Main(string[] args)

{
Student s1 = new Student();
s1.StudentName = "XYZ";

ChangeRef Type(s1);

Console.WriteLine(s1.StudentName);

}

OUTPUT:
ABC
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Here in example, when we send the Student object s1 to ChangeRef Type()
method, we actually send the memory address of s1. So, when the
ChangeRef Type() method changes StudentName, it actually change the
StudentName of s1, As s1 and s2 both points to the same address in memory.
Because of that the Output is ABC

Boxing and unboxing

Boxing is the process of converting a value type to a reference type data type. While

unboxing is the process to convert reference type to value type data type.
Refer below code for boxing and unboxing in C#

inta=10;

Object obj1 = a; //Boxing

a = (int) obj; //Unboxing

Check your progress 3

1. What is Reference type data type?

2. Conversion of a value type to reference type is known as

46 LETUS SUM UP

In this unit we learned about Data Types of C#. Now we are in a position to
distinguished value type and reference type data type. We also learn difference
between Pass by value and Pass by reference. We have also learned about what is

Boxing and Unboxing in C#.

4.7 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your progress 1
1. Data Type: Data type tells its compiler which the type of value stored in the

variable.
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Check your progress 2
1. Value type data type:
The Value Type data type is a data type which holds data value within its own
memory space. E.g. int a = 200;

2. Is ‘enum’ a value type data type? : YES

Check your progress 3
1. Reference type data type:
A Reference types data type does not store value directly, but it stores the
address where the value is actually stored.

2. Conversion of a value type to reference type is known as Boxing.

4.8 FURTHER READING

e In depth detail refer from Microsoft documentation web site:

https://docs.microsoft.com/en-us/dotnet/csharp/

e Reference Book: Beginning C# Programming by Benjamin Perkins, Jacob Vibe

Hammer and Jon D. Reid, wrox publication.

4.9 ASSIGNMENTS

1. Differentiate Value Type Vs Reference type data types.

2. Explain what is pass by value and pass by reference.

4.10 ACTIVITIES

e Create a C# console application to perform Boxing and Unboxing operations.

4.11 CASE STUDIES

e Learn about Value types and reference types of other programming
languages like C, C++ or JAVA.
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Block-2
C# Control structure, Properties,

Delegates & Exception Handling
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Unit 1: C#Control Structures

Unit Structure

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

Learning Objectives

Introduction

Using the if statement

Using the if-else statement

Using the switch case statement

C# looping controls and jumping statement
Let us sum up

Check your Progress: Possible Answers

Further Reading

1.10. Assignments

1.11.

Activities

1.12. Case studies

1
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1.1. LEARNING OBJECTIVES

After studying this unit student should be able to understand various control
statements of C# programming language. Students will also be able to control the

flow of a C# program using various conditional, looping and jumping statements.

1.2. INTRODUCTION

This unit covers basic control statements of C# programming language. Student will
learn various conditional statements like if, if-else and switch cases. They will also
learn looping and jumping statements like for, while, do while, break, continue, return

and goto.

1.3. USING THE IF STATEMENT

The if statement evaluates Boolean expression. The block of statements inside if
block will be executed if the output of the Boolean expression is true. If the Boolean

expression output is false, then the statements inside if block will not be executed.

Syntax:
if (Boolean Expression)
{
//statements
//these statements will be executed if the condition is true
}
Example:
using System;
namespace ifDemo
{

class if demo

{
public static void Main(string[] args)

{
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inta=3;
if (a< 10)
{
Console.WriteLine("The given number {0} is less than
1011’ a)’
}
Console.WriteLine("This statement is outside of if block and

always executed.");

}

}
OUTPUT:

The given number 3 is less than 10

This statement is outside of if block and always executed.

Code explanation:

e The first line of code inside main method contains variable ‘a’ and its value is
initialized to number 3.

e The second line contains conditional statement if to check the value of
variable ‘a’is less than 10 or not. Here 3 is less than 10 so it will return true
value

e As the if statement returns true the code from the next line will be executed
and will print the message “The given number 3 is less than 10”.

e The next line of code will always be executed and will print message “This
statement is outside of if block and always executed” because this code is
outside the if block.

Check your progress 1

1. The if statement evaluates expression.

2. What values the Boolean expression will return?
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1.4._USING THE IF-ELSE STATEMENT

Every if statement in C# have an optional elsestatement. The statements from the

elseblock will be executed when the Boolean expression from if expression returns
false.

Syntax:
if (Boolean Expression)
{
//statements

//these statements will be executed if the condition is true

else

//these statements will be executed if the condition is false.
}
Example:
using System;
namespace if _else_Demo
{
class if_else_demo
{
public static void Main(string[] args)
{
inta=13;
if (a< 10)
{
Console.WriteLine("The given number {0} is less than
10!:] a),
}
else
{
Console.WriteLine("The given number {0} is greater than
1011’ a)’
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Code explanation:

e The first line of code inside main method contains variable ‘@’ and its value is
initialized to number 13.

e The second line contains conditional statement if to check the value of
variable ‘a’is less than 10 or not. Here variable value 13 which is greater than
10 so the if statement will return false value and the if block will be skipped.

e Here, statement from else block will be executed as the value returns by if
statement is false, and the statement will print the message “The given

number 13 is greater than 10”.

Check your progress 2

1. When the code from else block is executed?

1.5._USING THE SWITCH CASE STATEMENT

The Switch statement is one types of decision making statement like as if statement.
It is a selection statement which selects a single switch case from a list of switch
cases based on a pattern match. The switch statement is also used as an alternative

to if...else if statement.

The switch expression can be of different type such as char, int,short,byte, string
orenumeration type. The expression will be checked for different cases and the

matched case will be executed.
Switch statement haveat least one switch sections with case labels‘case:or

‘default:’and it is followed by one or more statements. The execution from one switch

section to the next switch section is not allowed. To meet this requirement one has to
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use jump statements like break, goto or return to manually exit from the switch

section.

Syntax:

switch (expression) {

case value1: // sequence of statements

break;

case value2: // sequence of statements

break;

case valueN: // sequence of statements

break;

default:  // sequence of statements for default case

}

Consideration for Switch statement:

Duplicate values for case isnot allowed.

The data type of the variable in the switch and value of a case must be of the
same type.

The value of a case must be a literal or a constant. Variables are not allowed.
The break in switch statement is used to terminate the current sequence.

Only one default statementis allowed and it is optional.

Example:
using System;

public enum Shape {Triangle, Square, Circle}

public class Example

{

public static void Main()
{
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Shapes = (Shape) (new Random()).Next(0, 3);
switch (s)

{

caseShape.Triangle:

Console.WriteLine("The Shape is Trianlge");
break;

caseShape.Square:

Console.WriteLine("The Shape is Square”);
break;

caseShape.Circle:

Console.WriteLine("The Shape is Circle");
break;

default:

Console.WriteLine("The Shape is unknown.");

break;

}
}

OUTPRUT:
The Shape is Square

Code Explanation:

In the above example Shape is the enum which contains three different
shapes Triangle, Square and Circle.

In the first line of main method ‘s’ is a type of Shape enum which will contain
any one value of the Shape from the three Shapes value at a time.

The next line of code is the switch statement it will compare the value of
Shape ‘s’ with the given switch cases and execute the statements from the
matching case.

In this example every switch case contains a break statement which will break

the execution and pass the control out of the switch block.
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e This example also has a default case; which will be executed when no

matching value found in the given cases.

Check your progress 3

1. Switch statement contains more than one default statement (TRUE/FALSE).
2. The execution from one switch section to another switch section is not
allowed (TRUE/FALSE).

1.6._C# LOOPING CONTROLS AND JUMPING STATEMENT

1.6.1 Using the for statement

The for statement is used to executes block of statements repetitively
till the Boolean expression of for loop evaluates to true. The break
statement can be used to break out from the loop. You can also use

continue statement within for block to step to the next iteration.
SYNTAX:

for (initialization variable; condition; steps)

{

//Block of statements

}

The syntax contains three parts:
¢ |Initialization variable: declaration and initialization of a variable
which will be used in condition and steps expression.
e Condition: It is a boolean expression which will return true or
false.

e Steps: It defines the increment or decrement part of for loop.

Example:
for (int i=0; i<10; i++)
{
if(i==3)
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Continue;

if(i==6)

break;

Console.WriteLine(Value of i: {0}, i);

}

Output:
Value of i:0

Value of i:1
Value of i:2
Value of i:4
Value of i:5

Code Explanation:

In the given example the first part of for loop contains integer variable i
and it is initialized to value 0. The second part contains boolean
expression i<10; which means the for loop iterate to 10 times or till it is
manually terminated by a break statement. The third part contains

steps to increment the value of i by 1.

The block of code of for loop also contains a continue statement which
will iterate the next iteration when the value of i reaches to 3. It also
contains a break statement which will break the for loop when the value
of i reaches to 6. In rest of the cases the last statement of for loop will
be executed and will print the message on console as displayed in
Output.

1.6.2 Using the while statement

The while statement is also a looping statement like a for loop but the
only difference here is that it has only one part that is boolean
expression. The while loop can also be executed zero times as the

boolean expression is executed before the while loop’s block.
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You can also use break and continue statements in while loop.

Syntax:
while (boolean expression)

{

//blocks of statements

}

Example:
int j=0;
while (j<4)
{
Console.WriteLine(j);

JHE;
OUTPUT:
o
1
2
3

Code Explanation:

Here the first line of code contains the initialization of integer variable |
to value 0. The while loop in the second line contains boolean
expression j<4 which will be evaluated for every iteration. The block of
while loop contains two line of code; the first line will print the value of |
as displayed in output and the second line will be used to increment the

value of variable j by 1.
1.6.3 Using the do while statement

Statements of do while loop will be executed when a boolean

expression evaluates to true. The do-while loop can be executed one
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or more times as the boolean expression is evaluated after execution

of the loop.

You can also use break and continue statements in do-while loop.

Syntax:
do

{

//block of statements.

} while(boolean expression)

Example:

intj=5;
do

{
Console.WriteLine());

j -
Jwhile (j>0);

OUTPUT:

- N W N

Code Explanation:

In the first line of the above example a integer variable j is initialized to
value 5. The next line contains do keyword which is an entry point for
the do-while loop. The do-while block will always be executed at the
first time as the boolean expression is evaluated after the do-while

block. This example will print value of variable j as displayed in output

75



and the value will be decremented for each iteration by j-- code in each
iteration. The do-while loop will be terminated when the value of

variable j reaches to 0.

1.6.4 Using the break statement

The break statement used to terminate looping or switch statement.

Example:

for (int i=0; i<5; i++)

{

if(i==3)

break;

Console.WriteLine(Value of i: {0}, i);
}

Console.WriteLine(“This statement is out of for loop”)

OUTPUT:

Value of i:0
Value of i:1
Value of i:2

This statement is out of for loop

In the above example the break statement will break the execution of
for loop and executes the next line after the for loop when the value of

variable i reaches to 3.
1.6.5 Using the continue statement

The continue statement is used to pass control to the next iteration in

looping statement.
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Example:
for(int i=5; i<=5; j++)
{
if (i<4)
{

continue;

}

Console.WriteLine(i)

}

OUTPUT:
4
5

Code Explanation:

In the above example the iteration of for loop will be skipped through
continue statement till the value of variable i remains less than 4. The
program will print value of i as displayed in output when its value

became greater than or equal to 4.

1.6.6 Using the return statement
The return statement is used to terminates the execution of the method
in which it appears and returns control to the calling method. If the type

of method is void, then the return statement will be omitted.

Example:

class ReturnDemo

{
static int squareArea(int a)
{
int area = a*a;
return area;
}
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static void Main()

{
int length_of _side = 5;
int result = squareArea(length_of _side);
Console.WriteLine(“The Area of Square is {0}”, result);
Consloe.ReadKey();

}

Code Explanation:

In the example there is a ReturnDemo class which contains Main() and
a squareArea() methods. Notice the return keyword in squareArea()
method which is used to return integer value from the squareArea()
method. The squareArea method will be called from the Main method
and the value returned by squareArea method will be stored in result

variable.

1.6.7 Using the goto statement
The goto statement is used to transfer the program control directly to a
labeled statement. It is also useful to get out from the deeply nested

loops.

Example:
class GotoDemo

{

static void Main(string[] args)

{
string yourname;
L1: //creating label
Console.WriteLine("Enter your name: ");
yourname = Console.ReadLine();

Console.WriteLine("Welcome {0}", yourname);
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Console.WriteLine("Ctrl + C to Exit\n");
gotolL1; //jjump to L1 statement

}

Code Explanation:

In the above example L1: is the label and the last line of code is a goto
statement, the last line contains goto L1, means the program control
will be passed to label L1 in the program thus the program will never be
terminated as the goto statement transfer the control to lable L1 every

time. So to terminate the program one has to press Ctrl+C key to exit.

Check your progress 4

1. List out the looping statements of C# language.
2. The do-while loop can be executed at least one time (TRUE/FALSE).
3. Execution of a method can be terminated using return statement
(TRUE/FALSE).
statementused to terminate looping or switch statement.
statement is used to pass control to the next iteration in looping
statement.
6. statementis used to transfer the program control directly to a

labelled statement.

1.7. LET US SUM UP

In this unit we learned C# control, looping and jumping statements

1.8. CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your progress 1
1. The if statement evaluatesBoolean expression.

2. The Boolean expression will return true or false.
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Check your progress 2
1. The statements from the else block will be executed when the Boolean

expression from if expression returns false.

Check your progress 3
1. False
2. True

Check your progress 4

List out the looping statements:While, do-while and for loop.
The do-while loop can be executed at least one time: TRUE
Execution of a method can be terminated using return statement: TRUE

breakstatement used to terminate looping or switch statement.

ok DN~

continue statement is used to pass control to the next iteration in looping
statement.
6. goto statement is used to transfer the program control directly to a labelled

statement.

1.9. FURTHER READING

e In depth detail can be referred from Microsoft documentation web site:
https://docs.microsoft.com/en-us/dotnet/csharp/

e Reference Book: Beginning C# Programming by Benjamin Perkins, Jacob Vibe

Hammer and Jon D. Reid, wrox publication.

1.10. ASSIGNMENTS

1. Differentiate Switch case Vs if-else if statements
2. Compare various looping statements of C#.

3. State the usages of C# jumping statements.
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1.11. ACTIVITIES
1. Create a C# Console application to find the number given by user is ODD or
EVEN.
2. Create a C# Console application to Check the number given by user is

Palindrome or not.

3. Create a C# Console application to display sum of digits of given number.

4. Create a C# Console application to find the given number is prime number or

not prime.

Create a C# Console application to print Month according to the number
entered by user (e.g. if user enter 3 then the program should display March).
The program should also print message like “Entered number is invalid” if

user enter any number greater than 12 or less than 1.

1.12.

CASE STUDIES

Compares Conditional, looping and jumping statements of C# programming

language with other OOP language like Java, C++, etc.
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Unit 2: C# Properties

Unit Structure

2.1

2.2

2.3

24

2.5

2.6

2.7

2.8

2.9

Learning Objectives

Introduction

Using Properties-Get Accessor and Set Accessor
Let us sum up

Check your Progress: Possible Answers

Further Reading

Assignments

Activities

Case studies
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2.1 LEARNING OBJECTIVES

After studying this unit student should be able to understand concepts of property of
C# programming language. They will also learn how to work with value of private

variables of any C# program.

2.2 INTRODUCTION

In this unit there will be a detail discussion on one of the C# concept named
‘property’. With the use of special methods of properties we can get or set values in

the local private variables.

2.3 USING PROPERTIES- GET ACCESSOR, SET
ACCESSOR

Property is a member of a C# class which provides a mechanism to write, read or
compute the value of a private field. Properties can be used just like as a public data
member, but actually they are special methods named accessors. It allows data to

be accessed easily and helps to support the flexibilityand safetyof methods.

Properties enable a class to expose a public way of getting and setting values, while

hiding implementation or verification code.

GET and SET Accessors:

Generally, in a class, we declare a data field as private and provide a set of public
SET and GET methods to access the data fields. It is a good programming practice
to use properties as we can prevent direct access to data fields from outside the

class.

A get property accessor is used to return the property value, and a set property

accessor is used to assign a new value.
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Syntax:
<acces_modifier><return_type><property _name>

{
get
{
}
set
{
}
}
Example:
class PropertyDeclare
{
private int a;
public int A
{
get
{
return a;
}
set
{
a=value;
}
}
}
class UseProperty
{
public static void Main()

{
PropertyDeclare d = new PropertyDeclare();

d.A = 10; //set accessor will be called to assign value to the property

int x = d.A; // get accessor will be called to get the value from property
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Console.WriteLine(x),//it will display: 10

}

Code Explanation:

Here in above example a class named PropertyDeclare holds private integer

variable ‘a’.

The next line contains declaration of property named A which have integer return
type. The property A contains get and set accessors just to assign and retrieve

value from private integer variable ‘a’.

Next we have another class named UseProperty, in which we have created an

object ‘d’ of PropertyDeclare class.

The next line (d.A=10) is used to assign value to the private integer variable ‘a’ of
PropertyDeclare class using property ‘A’. You can notice here that the value is
written at the right side of the ‘=" sign and on the left side we have used property

name with its object name. This line will call the set accessor of the property A.

The next line (int x=d.A) is used to get the value from the private variable ‘a’ of
PropertyDeclare class using property ‘A’. You can notice here that the property
name is written at right side of the ‘=" sign and on the left side there is a variable

name. This will call the get accessor of the property A.
Finally, the next line of code will print the value of the variable ‘X’ on the console.
So from the above example it is clear that we can avoid direct access to data field of

a class by declaring them as private, and we can also get and set the value to that

data field by using property whose scope is public.
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Auto implemented properties

With the use of auto-implemented properties, you can simplify your code. The C#

compiler will obviously provide the backing field for you.

To define an auto-implemented property we have to use only the get and set
keywords without providing any implementation in property declaration. Refer below
example for auto implemented properties.

Example:
public class StoreProduct

{

public string pro_name
{ get; set;}
public int pro_price

{ get; set;}
}
class DisplayProduct
{
static void Main(string[] args)
{
var item = new StoreProduct{ pro_name = “T-shirt”, pro_price = 499},
Console.WriteLine(${item.pro_name}: price is {item.pro_price}’);
}
}
Output:

T-shirt: price is 499

Here in above example we have not declare any private variable to store product
name or product price, we have created only public properties named pro_name and
pro_price so a C# compiler will automatically create backing fields for both the
properties. Also not that we have not implemented any logic for any get or set

accessors for both the properties.
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The get and set accessors will automatically store and retrieve value to the back
fields whenever they are being called by the program. In the above example we have
an item variable which will be initialized by object of StoreProduct type and will holds
value for both the properties pro_name and pro_price. The last line of code will print
the product name and price as displayed in the output.

Check your progress:

1. and are the special methods (accessors methods) of

property.
2. We can property without declaring any private variable and without
implementing get and set accessors (TRUE/FALSE)

2.4 LET US SUM UP

In this unit we have learned about one of the C# programming concept property, we
learn how to get and set values to private data fields of C# program. We also learn

how to restrict values to certain values by using property concept.

2.5 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

1. get and set are the special methods (accessors methods) of property.
2. TRUE.

2.6 FURTHER READING

e In depth detail can be referred from Microsoft documentation web site:

https://docs.microsoft.com/en-us/dotnet/csharp/

e Reference Book: Beginning C# Programming by Benjamin Perkins, Jacob Vibe
Hammer and Jon D. Reid, wrox publication.
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2.7 ASSIGNMENTS

o Write Code for C# console application in which we can only store the
positive values between 10 and 50 in the private integer variable using

property.

2.8 ACTIVITIES

. Create a C# console application to store and retrieve your personal details

like Name, Date of Birth and City using properties.

2.9 CASE STUDIES

. Compare the concepts of property with other programming languages.
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Unit 3: Delegates in C#

Unit Structure

3.1
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34
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Let us sum up
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3.1 LEARNING OBJECTIVES

After studying this unit student should be able to understand how to use delegate
and where to use delegate in C# programming. They will also learn about single cast

and multicast delegates.

3.2 INTRODUCTION

This unit covers detail discussion Delegates and its usages. Delegate is one of the
type in C# programming which is used to indicate reference to method of specific
return type with specific parameter list. Generally delegates used in event driven
programming, just like if you want to call a specific method from list of similar

methods based on some action then you need use delegate.

3.3 DELEGATES IN C#: SINGLE CAST DELEGATES,
MULTICAST DELEGATES

Delegate in C# is like as pointer to functions in C/C++. It is a reference type variable

which holds reference to a method. The reference can also be changed at runtime.

Delegate is a type which denotes references to methods with specific return type and
parameter list. The delegate instance will be associated with a method having
compatible signature and return type when the delegate is instantiated. The method

can be invoked through the delegate instance.
Delegates are used to implement events and call-back methods.

Delegates Declaration:

The Declaration of delegates determines which method will be referenced by it. It
can refer to a method which has the same signature as that of delegate. i.e. if we
have a method which takes two integers as a parameter and another method that
takes a single string parameters, then we need to have two separate delegate type

for each method.
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For example, following delegate used to reference any method which has a single

integer parameter and returns a string type variable.

public delegate string DelegateFirst (int a);

Syntax:
Delegate <return type><name of delegate><List of parameters>

Once you declare a delegate you have to create an object of delegate with new

keyword and associate it with a particular method.
There are two types of Delegates:
1. Single Cast Delegate

2. Multi Cast Delegate

Single Cast Delegate:

Single cast delegate refers only to a single method at a time.

Refer the following example for declaration, instantiation and use of a single cast

delegate.

Single Cast Example:

public class DelegateTest

{
// Delegates declaration without any parameters and return type.
public delegate void DemoDelegate();
public void First_Method ()

{
Console.WriteLine("First_Method Called...");

}
public void Second_Method()

{
Console.WriteLine("Second _Method Called...");

}
public void Third_Method()

{
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Console.WriteLine("Third_Method Called...");

First_Method Called...
Second Method Called...
Third_Method Called...

Code Explanation:

¢ The delegate is created with following line of code.

public delegate void DemoDelegate();

M1

M2

M3

}
}

class Program

{
static void Main(string[] args)
{

DelegateTest test1 = new DeletateTest();

// Instantiation
Deletate Test. DemoDelegate
(test1.First_method);
Deletate Test. DemoDelegate
(test1.Second_method);
Deletate Test. DemoDelegate
(test1.Third_method);
//Invocation

M1();

M2();

M3();

Console.ReadKey();

}
}
Output:

new

new

new

Deletate Test. DemoDelegate

Deletate Test. DemoDelegate

Deletate Test. DemoDelegate
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e There are three methods in the example.
public void First_Method();
public void Second _Method();
public void Third_Method();

o Objects of delegates will be created in the main function.
Deletate Test. DemoDelegate M1 = new  DeletateTest. DemoDelegate
(test1.First_method);
Deletate Test. DemoDelegate M2
(test1.Second_method);
Deletate Test. DemoDelegate M3
(test1.Third_method);

new  DeletateTest.DemoDelegate

new  DeletateTest.DemoDelegate

o At last delegates will be called to execute the methods.
M1();
M2();
M3();

Multi cast Delegate:

Multi cast delegate is an extension of single cast delegates and it can refer to
multiple methods at a time. In multicast, delegates are combined and a whole list of
methods will be called. For adding methods to delegates ‘+’ or ‘“+=" operator is used

and for removing methods ‘- or ‘-=" operator is used.
Refers following example for multicast delegates.

Multi cast example:

namespace MulticastDele

{

class MultiDele

{
public delegate void DisplayMessage(string s);
public void FirstMessage(string msg)

{
Console.WriteLine("The First Message is : {0}", msg);

}
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public void SecondMessage(string msg)
{
Console.WriteLine("The Second Message is : {0}", msg);
}
public void ThirdMessage(string msg)
{
Console.WriteLine("The Third Message is : {0}", msg);
}
}
class Program
{
static void Main(string[] args)
{
MultiDele td = new MultiDele();
MultiDele.DisplayMessage msg = null;
msg += new MultiDele.DisplayMessage(td.FirstMessage);
msg += new MultiDele.DisplayMessage(td.SecondMessage);
msg += new MultiDele.DisplayMessage(td. ThirdMessage);
msg("This is Multicast Delegates”);

Console.ReadKey();
}

}
OUTPUT:

The First Message is : This is Multicast Delegates
The Second Message is : This is Multicast Delegates

The Third Message is : This is Multicast Delegates

Code Explanation:

e The delegate is created with following line of code.

public delegate void DisplayMessage(string s);
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There are three methods in the example.
public void FirstMessage(string msg)
public void SeondMessage(string msg)

public void ThirdMessage(string msg)

In the main method object of delegate will be created by following line of code
MultiDele.DisplayMessage msg = null;

Now all above three methods are multicast to delegates object by following
line of code

msg += new MultiDele.DisplayMessage(td.FirstMessage);

msg += new MultiDele.DisplayMessage(td.SecondMessage);

msg += new MultiDele.DisplayMessage(td. ThirdMessage);

Now delegate object msg will be called by passing string parameter using
following line of code and it will call all the three methods in given sequence.
msg("This is Multicast Delegates”);

Finally all the three methods will be called and prints the message as
displayed in output.

Check your progress:

1.

The return type, types of parameter and no. of parameters of a delegate must
be identical to the referenced method by the delegate. (TRUE/FALSE)

2. The delegate which refers to a single method at a time is known as

3. The delegate which refers to multiple methods at a time is known

as
4. In multicast delegates or operator is used to add methods to
delegates.
3.4 LETUS SUM UP

In this unit we have learned about one of the C# programming concept delegate, we

learn how to use delegate to pass method as a reference. We also learn how to call

multiple methods at a time using multicast delegate.
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3.5

CHECK YOUR PROGRESS: POSSIBLE ANSWERS

. The return type, types of parameter and no. of parameters of a delegate must

be identical to the referenced method by the delegate. (TRUE/FALSE): TRUE

The delegate which refers to a single method at a time is known as Single

Cast delegate.
The delegate which refers to multiple methods at a time is known as Multi cast

delegate.

4. In multicast delegates _+ or _+= operator is used to add methods to
delegates.
3.6 FURTHER READING

e In depth detail can be referred from Microsoft documentation web site:

https://docs.microsoft.com/en-us/dotnet/csharp/\

e Reference Book: Beginning C# Programming by Benjamin Perkins, Jacob Vibe

Hammer and Jon D. Reid, wrox publication.

3.7

ASSIGNMENTS

Briefly explain why do we need delegate?

3.8

ACTIVITIES

Create a C# console application to demonstrate concept of delegate in which
a delegate is used to reference a method which will perform Addition/

Subtraction of two integer number and returns an integer value.

3.9

CASE STUDIES

Find some real life example to compare concept of delegate with it.
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Unit 4: Exception Handling in C#

Unit Structure

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

Learning Objectives

Introduction: Exception Handling in C#
Using the try/catch and finally Block
Using the throw statement

Let us sum up

Check your Progress: Possible Answers
Further Reading

Assignments

Activities

Case studies

97



4.1 LEARNING OBJECTIVES

After studying this unit student should be able to understand Concepts of Exception
handling in C# programming. With the use of Exception handling students will be
able to handle any exceptional situations that can cause run-time error, thus avoids

unexpected programme termination.

4.2 INTRODUCTION: EXCEPTION HANDLING IN C#

An exception is a problem that arises during the execution of a program means that
exceptions are unforeseen errors occurs at run-time of a program. For example,
some run time errors like file I/O error, running out of system memory, a database
error, divide by zero etc. Such errors can cause unexpected program termination.
The techniques to handle such error when they occur is known as exception

handling.

When exception occur, it throws an object derived from the System.Exception class
and it will be handled by try/catch block of exception handling. The
System.Exception class have many methods and properties to obtain information
about what went wrong.

It has a message property which provides information on what error occur. We can

also obtain information like where the problem occurs through stacktrace property.

Following are various predefined exception classes derived from the

System.SystemException class.

e |OException : To handle 1/0O Error

¢ IndexOutOfRangeException: To handle errors generated when a method
refers to an array index out of range.

o ArrayTypeMismatchException: To handle when type is mismatched with the
array type.

¢ NullReferenceException: To handle errors generated from referencing a null

object.
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e DivideByZeroException: To handle errors generated from dividing a dividend
with zero.
o OutOfMemoryException: To handle errors generated from insufficient free

memory.

4.3 USING THE TRY/CATCH AND FINALLY BLOCK

try/catch Block

We use try block to partition code which may raise some exception during execution
of program. There is an associated catchblock which is used to handle any resulting
exception. The try blocks without an associated catch or finally block will cause

compiler error.

The catch block specifies the types of exception to catch. Sometime a try block is
followed by multiple catch block, which may use for different exception filters. The
multiple catch blocks are evaluated in top to bottom approach, and only one catch
block will be executed for each exception. The first catch block generally specifies
exact types of thrown exception. If no catch block has matching exception filter, then

a catch block that does not have any filter is selected.

Finally Block
The finally block placed after try or catch block. It will always be executed

irrespective of the exception is thrown or not. This block generally used for cleaning-
up of code. e.g. for disposing an unmanaged object, closing database connections,

etc...

SYNTAX:
try
{

// Code which can cause run time exception.

}

catch (SomeSpecificException ex)

{

99



// Code to handle the exception.
}
finally
{
//Finallly block code goes here.

}

Example:
a) C# code without try/catch Block

using system;
public class DemoException
{
public static void Main( string[] args)
{
int x=5;
int y=0;
int z=x/y;
Console.WriteLine(“Code after arithmetic operations...”);
}

}
OUTPUT:

Unhandled Exception: System.DivideByZeroException: Attempted to divide by

Zero.

b) C# Code with try/catch and finally block

using system;
public class DemoException

{
public static void Main( string[] args)

{
try
{

int x=5;
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int y=0;

int z=x/y;
}
Catch (Exception e)
{
Console.WriteLine(“Inside  Catch  block: {0} Exception thrown.”
e.Message);
}
finally
{
Console.WriteLine(“This code is from Finally block”);
}
OUTPUT:

Inside catch block: Attempt to divide by zero Exception thrown.

This code is from Finally block

Code Explanation:

e In example (a) there are two integer variables X’ and ‘y’ initialized to 5 and 0
respectively, In next line of code there is a integer variable ‘'z’ which will stores
the result of division operation performed on variable x and y.

e The program will terminate unexpectedly with error “Unhandled Exception:
System.DivideByZeroException: Attempted to divide by zero.” as in the
division operation the denominator (variable ‘y’) contains value zero. And also
this type of run-time error cannot be determined at compile time.

e The code given in example (b) provides solution for the error occurred in
example(a) using exception handling with try/catch block.

e Here in example (b) the try block contains code which is prone to generate
any run time error (or exception). The try block is followed by catch block
which is used to catch any exception thrown by the try block.
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e The next block is catch block and the code inside catch block will only be
executed when try block throws an exception. Here in example,
DivideByZeroExceptionwill be thrown by the try block and the catch block will
catch it and will print the message “Inside catch block: Attempt to divide by
zero Exception thrown.”

e There is a finally block in the example, which will always be executed
irrespective of any exception thrown. So for every execution it will print the

message “This code is from Finally block”.

Check your progress 1

1. The catch block will only be executed when code from try block throws an
exception. (TRUE/FALSE).

2. Finally block will not be executed if try block does not throw any exception.
(TRUE/FALSE)

4.4 USING THE THROW STATEMENT

In the previous section we seen that how to handle exceptions which is raised by
CLR. In this section we will learn how to raise user defined exception manually using
throw statement. Any exception derived from Exception class can be raised using
the throw keyword. This kind of exception handling is generally known as custom

exception handling.

EXAMPLE:

class Program

{

static void Main(string[] args)
{
int OrderQty;
Console.WriteLine("Enter number of Notebook you want to buy (Total
20 in Stock):");
OrderQty = Convert. Tolnt32(Console.ReadLine());
try
{
if (OrderQty == 20 || OrderQty < 20)
{

Console.WriteLine("Congratulations!  You have bought {0}
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Console.ReadlLine();

}

else

{

throw(new OutofStockException("OutofStockException Raised:
The number of item you want to buy is out of stock. Please enter
total item number within stock"));

}

}

catch (OutofStockException oex)

{
Console.WriteLine(oex.Message. ToString());
Console.ReadlLine();

}

}

//Custome Exception - OutofStockException
public class OutofStockException : Exception

{
public OutofStockException(string message) : base(message)
{
}

}

OUTPUT:1 (It will not railse any exception and shows the Output)

Enter number of Notebook you want to buy (Total 20 in Stock): 12

OUTPRUT:2 (It will raise OutofStockException)
Enter number of Notebook you want to buy (Total 20 in Stock): 21

OutofStockException Raised: The number of item you want to buy is out of stock.

Please enter total item number within stock"

Code Explanation

e In the above example there is a custom exception class named
“OutofStockException”. This class used to catch exception raised by catch
block when user enter larger number than the stock available. All custom

exception class must be derived from Exception base class and must have a
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constructor. Here in example it contains a constructor to throw string
message.

¢ In the main method, we ask user to enter quantity of notebook to buy. If the
entered quantity is less than the stock than “Congratulations...” message will
be displayed but if the buying quantity is greater than stock available than the
OutofStckException will be railsed using throw statement and print error
message The number of item you want to buy is out of stock. Please enter

total item number within stock

Check your progress 2

1. In exception handling statement is used to manually raise an
exception.

2. All user defined exception must have to inherit Exception class (True/False).

4.5 LET US SUM UP

In this unit we have learned how to handle run time errors using Exception handling.
We can now be able to use understand various blocks of exception handling e.g. try,
catch and finally. We have also learned use of throw statement in user defined

exception handling.

4.6 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your progress 1
1. TRUE
2. FALSE

Check your progress 2
1. In exception handling throw statement is used to manually raise an
exception.
2. TRUE
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4.7 FURTHER READING

e In depth detail can be referred from Microsoft documentation web site:

https://docs.microsoft.com/en-us/dotnet/csharp/\

e Reference Book: Beginning C# Programming by Benjamin Perkins, Jacob Vibe

Hammer and Jon D. Reid, wrox publication.

4.8 ASSIGNMENTS

¢ Briefly explain the importance of exception handling in C# programming.

4.9 ACTIVITIES

o Create a C# console application to demonstrate the use of Exception handling

with multiple catch blocks.

4.10 CASE STUDIES

e Compare Exception Handling mechanism of C# with other OOP languages.
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Block-3
Inheritance, Interface and

Generics
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Unit 1: Inheritance In C#

Unit Structure

1.1.  Learning Objectives

1.2.  Introduction

1.3. Inheritance

1.4. Types of Inheritance

1.5. Implementation of Inheritance in C#
1.6. Letussumup

1.7. Check your Progress: Possible Answers
1.8. Further Reading

1.9. Assignments

1.10. Activities
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1.1 LEARNING OBJECTIVE

After studying this unit student should be able to:

e Inherit class.
¢ Reuse and enhance functionality of base class.
o Use different types of inheritance with C#.

¢ Understand and learn concept of OOPs.

1.2 INTRODUCTION

Object oriented programming provides code reusability and very compact to manage
code. Object can hold data and code (procedure) to perform specific kind of

operation on data.

OOPs provide code reusability functionality by using inheritance. All object oriented
programming languages support inheritance for extending existing facility of one

class into another class.

In this unit you are going to learn inheritance by using C#.

1.3 INHERITANCE

Inheritance is a process of acquiring properties and assets of the person by legal
recipient in general terms. Same way in OOPs one class can inherits properties and

attributes of one class into another class.

A class which is inherited by other class is recognising as parent class or base class.

In .net framework System.Object is ultimate base class of all other classes.

A class which is inherited from base class is known as child class or derived class
and it is inherits members of base class. Derived class can extend functionality of
base class as per requirements. Derived class can override members of base class

to provide different implementation according to requirement.

Derived class can inherits public, protected members of base class and internal

members only if base class and derived class available in same assembly.

To perform inheritance in C# special operator : is used.
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Syntax:
<access modifier> Class <derived class name> : <base class name>

Check your Progress1

1. How you can categorise System.Object class in .Net?
A. Derived Class
B. Base Class.
C. Ultimate base class

2. In OOPs code reusability achieve by

A. Polymorphism
B. Inheritance
C. Encapsulation

D. Overriding

1.4_TYPES OF INHERITANCE

There are several forms of inheritance

e Single inheritance

e Multiple inheritance

e Multilevel inheritance

e Hierarchical inheritance

¢ Hybrid inheritance

C# does not support multiple class inheritance but support multiple interface

inheritance.

1.4.1 Single Inheritance

Class! | Class?
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In single inheritance one class derived from other class. Look in figure 1Class2

derived from Class1.

1.4.2 Multiple Inheritance
In multiple inheritances one class derived from more than one class. C# only

supports multiple interface inheritance.
Classi
Class2

Interfacel

1.4.3 Multilevel Inheritance
In multilevel inheritances one class derived from other derived class. Like grandson

inherits properties of grandfather same way in figure 3 Class3 acquire properties and

attributes of Class1 by inherits from Class2

Class1 Classe ; Class3

1.4.4 Hierarchical inheritance
In hierarchical inheritance one class can be derived by more than one class. Like

children of same parents share common properties of their parent. Look in figure 4

where Class1 is inherited by Class2, Class3 and Class4.

Class2
Classi Class3

Class4
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1.4.5 Hybrid inheritance

Hybrid inheritance is mixture of multiple and multilevel inheritance. Like child acquire
properties of father’s father and mother’s father-in-law from father and mother. C#

not supports hybrid inheritance for class.

Class2
Classl Class4
Class3
Check your Progress 2
1. Can we do Multiple class inheritance in C#£.NET?
A. Yes
B. No

2. Tick mark [\] on types of inheritance which are supported by C#.NET for class

inheritance.

A. Single inheritance [ ]
B. Multiple inheritance [ ]
C. Multilevel inheritance [ ]
D. Hierarchical inheritance [ ]
E. Hybrid inheritance [ ]

1.5 IMPLEMENTATION OF INHERITANCE IN C#

Before we start to implement inheritance we need to define visibility of members of
base class by using access modifier. Following is list of access modifier with visibility

of each access modifier.
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Access Modifier | Visibility

private Members only accessed inside of class

public Members accessible by any code anywhere.

protected Members accessed inside of class and by derived class
internal Members accessible in same assembly

Protected internal | It is combination of protected and internal modifiers

Let’s define class for Person which contains attribute of person.

public class Person

{

public string Name {get;set;}

public string Address {get;set;}

public DateTime DateOfBirth {get;set;}
}

Now derive Student class from Person class by using inheritance.

public class Student : Person

{
public int RolINo {get;set;}
public string ProgramName {get;set;}
public string Semester {get;set;}

}

In above example Student become derived class and Person become base class.
Student class can be access all properties of base class as in Person class all
properties mark with “public” access modifier.

Let’s make instance of Student class and try to access member of base class.
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public static class Program

{

public static void Main()

{

//Make instance of Student class

Student obj = new Student();

obj.RolINo = 19;

obj.Name = “Vidit”;

obj.Address = “Ahmedabad”;
obj.ProgramName = “M.Sc.(IT)”;
obj.Semester = “II”;

obj.DateOfBirth = new DateTime(1999,31,12);

//put the code to print students details on console

Have you seen that all the members of base class are accessed by using instance of

derived class? Try yourself and implement above functionality.

C# provides virtual and override keywords to mark property or method of base class
can be override by derived class. If we not mark member of base class as virtual
then derived class can define member with same name and same signature it hides
base class version. Following example explains you how you can mark base class

method as virtual.

namespace MethodOverriding

{

class BaseClass

{
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public virtual void DemoMethod(string msg)

{
Console.WriteLine("This is base class method " + msg);
}
}

class DerivedClass : BaseClass

{

public override void DemoMethod(string msg)

{
string s = "This is Derived Class";

s=s+" "+ msg;

Console.WriteLine(s);

}
public void NewMethod()

{
base.DemoMethod("Testing");

}

}

In above example BaseClass’s DemoMethod marked with virtual keyword so you
can say DemoMethod is virtual method and it can be override by derive class by

using override keyword.

To access base class method from derived class C# provides base keyword. Look
code of NewMethod( ) where DemoMethod of base class called by using base

keyword.

base.DemoMethod("Testing");
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If virtual and derived keywords not used for method with same name and same
signature in base class and derived class respectively Microsoft Visual Studio shows

you warning. To avoid the warning mark derived class method with new keyword.

Check your Progress 3

1. The member marked with protected keyword would be
A. accessible anywhere
B. accessible only inside of class
C. accessible inside of class and derived class
D. not accessible
2. override keyword used by member of derived class.
A. True
B. False

1.6 LET US SUM UP

In this unit you learn about code reusability and functionality extension by using
inheritance. Inheritance is the process of acquiring functionality of one class into

other class. C# supports single, multilevel and hierarchical inheritance.

C# provides private, public, protected, internal and protected internal access
specifiers. C# compiler by default apply private access modifier to members of the

class.
To perform inheritance C# use “.” operator.

In .Net every class is by default inherited by System.Object class if not inherited by

other class.

To extend the functionality of base class override members by using override

keyword.
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1.7 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1
Answer —1: C
In .Net every class is by default inherited by System.Object class if not inherited by

other class.

Answer —2: B

You can reuse and extend functionality by using inheritance.

Check your Progress 2
Answer - 1: B

Only multiple interface inheritance is supported by C#.

Answer—-2: A,Cand D

Check your Progress 3

Answer —1: C

Protected members are accessed by derived class and same class where they are
defined.

Answer —2: A

override keyword used to override virtual member of base class.

1.8 FURTHER READING

e Chapter-4 Inheritance
Christian Nagel, Bill Evjen, Jay Glynn, Karli Watson, Morgan Skinner,
Professional C# 2012 And .Net 4.5, Wrox Publication

¢ Inheritance (C# Programming Guide)

https://docs.microsoft.com/en-us/dotnet/csharp/programming-quide/classes-

and-structs/inheritance
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1.9 ASSIGNMENTS

¢ Implement multilevel inheritance for Person, Student and Exam class. Identify
members of Exam class yourself and write C# code.

1.10 ACTIVITIES

o Activity-1

Search Object class from object browser in visual studio and list all the
methods implemented in System.Object class with parameters list and return

types.

o Activity-2
Try to perform multiple class inheritance and note what type of error you got

and why.
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2.1 LEARNING OBJECTIVE

After studying this unit student should be able to:

¢ Create and use interface.
¢ Implement members of interface by using interface inheritance.
e Perform multiple interface inheritance.

¢ Understand and learn concept of OOPs.

2.2 INTRODUCTION

An interface provides structure for functionality that other classes implement
differently and according to requirement but use common signature. Interface is
basically used by developers who want to provide common structure for other
developers who are going to implement functionality of interface. In general terms
interface can be anything that provides functionality but it hide how the functionality

works, For example breaking system of car or bike.

In this unit you are going to learn how to create interface and implement interface by

using interface inheritance.

2.3 INTERFACE

Interface declares members like properties, methods, events, indexers without
implementation. Interface does not contain data members like fields or variables and
constructor. Interface is used to define functionality which is implemented by others
as per requirements but by using common interface. You cannot make instance of
interface. If we want to use functionality of interface first we need to implement it in
other class by interface inheritance. Interface is more like abstract class but some
time abstract class have implemented members while in interface only declaration of

members.

In .Net interface declaration is more similar like class. To declare interface “interface”
keyword is used by c#. Interface is not permit use of access modifier for declaration
of members. In .Net class library all interface name start with capital — | alphabet. For

example IEnumerable, IEnumerator, ICollection, IDisposable etc.
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Syntax:
interface linterfaceName

{

}

Check your Progress1

1. Which keyword used to define interface in C#?
A. abstract
. Class

B
C. interface
D

. override
2. access modifier used by interface to define its members.
A. public
B. private
C. protected
D. None of these

2.4 DEFINE INTERFACE IN C#

This section describes how to define interface by using example of mobile phone

functionality. Let’s make list of functionality provided by basic mobile phone.

e Wireless communication
¢ Make phone call

¢ Receive call from other
e Get SMS

e Send SMS etc.

Now make interface for mobile phone that compulsory bind other peoples those want

to make mobile phone compulsory provides functionality mentioned above.

Let’s create interface with name IMobilePhone and define functionality as per list.
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publicinterface IMobilePhone

{
void MakeCall(long PhoneNo);

long ReceiveCall();
void SendSMS(long PhoneNo, string Message);

string ReceiveSMS();

}

In above example the IMobilePhone interface created with declaration of four
methods with signature and without access modifier. MakeCall method return
nothing and take phone number as parameter. ReceiveCall method returns phone
number and not take any arguments. SendSMS method returns nothing and takes
phone number and message as parameters. ReceiveSMS return message as string
and not take any argument. People who use the interface must implement all

methods which declared with same signature.

Check your Progress 2

1. Can we use access modifier to declare interface in C#?
A. Yes

B No

2. We can make instance of interface in C#.

A. True

B. False

2.5 INTERFACE INHERITANCE

Interface is just a guideline for functionality so responsibility of implementing the
functionality is on the class who inherit the interface. Interface inheritance can be
performed same as class inheritance. Multiple interface inheritance is possible in C#.

If class inherit interface and not implement methods define in interface than visual
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studio shows compile time error like class does not implement member of the

interface for each member. Look in figure-1 for error message.

string ReceiveSMS();

class test : ;Hobilephone

E N T A a e et v VL Vg

{ = 7 =9 interface adonetDemo.MobilePhone
\ ‘test’ does not implement interface member 'IMobilePhone.MakeCall{long)'
} ‘test’ does not implement interface member 'IMaobilePhone ReceiveCall()'

‘test' does not implement interface member '[MobilePhone.Send5M5(long, string)’'
'test' does not implement interface member 'IMobilePhone ReceiveSM5()

Show potential fixes (Ctrl+.}

Figure-2.1 Show error

To view potential fixes from visual studio press shortcut key Ctrl+. or right click on
interface name and select “Quick Actions and refactorings..” menu item from context

menu. Look in figure-2 to view context menu items.

[# View Designer Shift+F7
- T adonetl . : . -
. Quick Acticns and Refacterings... Crl+.
} Rename... F2
Organize Usings ’
. FL  Show on Code Map Ctrl+~
= class -éa‘ S.i -CF‘)h.On‘e: + IMobi Find All References on Code Map
T ; e Show Related ltems on Cede Map »
{ Create Unit Tests
Create IntelliTest
} Run IntelliTest
} 11 Insert Snippet... Ctrl+K, X
1 Surround With... Ctrl+K, S
W Peek Definition Alt+F12
= Go To Definition F12
Go Te Implementation Ctrl+F12
Find All References Chrl+KE, R
& View Call Hierarchy Ctrl+K, Ctrl+T

Figure-2.2 Context Menu

Click on Quick Actions and refactorings..which shows you details of members of
interface which you need to implement and options to implement interface. Look in

figure-3 top left corner for “Implement interface” options.
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o~ | ldl 15T 0 U
................

131 % ~ class iBasnPhonej - mﬁﬁﬁﬂﬁ

132 Implement interface €3 50535 'BasicPhone’ does not implement interface member
1 3 = Implement interface explicitly 'IMobilePhone.MakeCall(leng)'
134 } public void MakeCall{long PhoneNo)
{
13 5 } throw new NotImplementedException();
}
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public long ReceiwveCall()
{

throw new MNotImplementedException();

}
public string ReceiveSMs()
£
throw new MNotImplementedException();
}
public void SendsMs(long Phoneho, string Message)
{
throw new notImplementedException();
¥

}

Preview changes
Fix all occurrences in: Document | Project | Selution

Figure-2.3 Potential Fixes

Now click on implement interface option which create skeleton for each members of

interface with one line code.
throw new NotlmplementedException();

Which raise runtime exception “NotimplementedException” if you are not write your

own code for members. Look in Figure-4 for action taken by visual studio.

=
131 = class BasicPhone : IMobilePhone
32 {
133 = public woid HékeCall{long PhoneMo)
134 i
135 throw new NotImplementedExceptiond();
126 i
137
138 = public long ﬁeceivetall{) )
139 {
148 throw new NotImplementedExceptiond():
141 ¥
142
143 —| public Sthing ReceiveSMS(}_
144 {
145 throw new NotImplementedException():
146 ¥
147
148 = public woid SendSMsS({long PhoneMo, string Message)
149 £
158 throw new NotImplementedExceptiond();
151 ¥
152 3+

Figure-2.4 Default implementation of interface
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Let’s inherit IMobilePhone interface in BasicPhone class and include following code.

public class BasicPhone : IMobilePhone

{
public void MakeCall(long PhoneNo)
{
/lInclude code to make call
Console.WriteLine(“Connecting to phone no — “ + PhoneNo);
}
public long ReceiveCall()
{

/[Detect phone no from caller and return
//For testing purpose use any number and return
long phoneNo = 9999999999;
return phoneNo;

}
public string ReceiveSMS()

{

string message = “This is test message”;

return message;

public void SendSMS(long PhoneNo, string Message)
{

throw new NotimplementedException();

}
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In this example BasicPhone class implement basic functionality of IMobilePhone

interface. To use functionality use BasicPhone class and make instance of it.
public static class Program

{

public static void Main()

{

//Make instance of BasicPhone class

BasicPhone obj = new BasicPhone();
obj.MakeCall(9999999999);
Console.WriteLine(obj.ReceiveCall());
Console.WriteLine(obj.Receive SMS());

//ISendSMD throw exception as functionality not implemented
0bj.SendSMS(9999999999, " This is test message”);

Console.ReadLine();

}
}

When you are execute above code you will get runtime exception because
SendSMS method is implemented by default and it throw exception. To overcome

this problem modify functionality as follow

public void SendSMS(long PhoneNo, string Message)
{

Console.WriteLine( “Message — + Message + “ sent to phone no — “ + PhoneNo);

}

You can try to implement IMobilelnterface differently as you like but compulsory use
same signature and return type for each method.

[l

Multiple interface inheritance can be performed by providing “,” separated list of

interfaces.
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public class BasicPhone : IMobilePhone, IDisposable { ....... }

IDisplosable is inbuilt interface provided by .net framework to implement. It is simple

interface contains only declaration of Dispose() method.

Check your Progress 3

1. What is use of shortcut key — “Ctrl+.” in visual studio?
A. Implement interface
B Show potential fixies
C. Show Error List
D

None of Above

26LET US SUM UP

In this unit you learn about interface and implementation of interface. An Interface
contains only declaration of methods, properties, events and indexers. Interface can

be inherited same way as class inherited in C#. For example
public class BasicPhone : IMobilePhone { }

It is compulsory to implement all members of interface if interface inherited by any
class. Multiple interface inheritance is possible in C#.
.Net Framework provides numbers of interfaces for various functionality

implementations.

2.7CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1
Answer - 1: C

In C# “interface” keyword is used to define interface.

Answer —2: D

C# not allowed and access modifiers for members of interface.
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Check your Progress 2
Answer — 1: A
You can set visibility of interface by using access modifier but not for members of

interface.

Answer-2: B

You cannot make instance of interface as it is only guideline for implementers.

Check your Progress 3
Answer - 1: B

Shows potential fixies by visual studio for code line where cursor is putted.

2.8 FURTHER READING

e Christian Nagel, Bill Evjen, Jay Glynn, Karli Watson, Morgan Skinner,
Professional C# 2012 And .Net 4.5, Wrox Publication

e |Interfaces (C# Programming Guide)
https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/interfaces/

2.9 ASSIGNMENTS

e Create interface for contacts and implement it into BasicPhone class with
IMobilePhone.

2.10 ACTIVITIES

o Activity-1

Make list of interfaces and its members defined in System interface.
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Unit 3: Structures in C#

Unit Structure

3.1 Learning Objectives

3.2  Introduction

3.3  Structure

3.4 Difference between Class and Structure
3.5  Create structure in C#

3.6 Letussumup

3.7  Check your Progress: Possible Answers
3.8  Further Reading

3.9  Assignments

3.10 Activities
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3.1 LEARNING OBJECTIVE

After studying this unit student should be able to:

e Create and use structure.
e Differentiate class and structure

¢ Improve performance for simple user define types

3.2 INTRODUCTION

There are two types in C#, Value types and reference types. Structure is value types

and used to create user define composite types like class. Class is reference types.

In this unit you are going to learn how to create and use structure in C# and compare

with class.

3.3 STRUCTURE

Structure is by nature value types. It is implicitly inherited from System.ValueType. It
hold members like fields, properties, parameterized constructor and static parameter
less constructor, methods, indexers, operators and events. Structure is used to
create user define value types for related data. For example if you want to store
information of student and make group of information than structure is helpful to
create group of Student Id, Name, Program name and other information. Structure

can be created by using “struct” keyword in C#.

Structure is useful to create simple light weight variables of related types. .Net
framework use structure to store information of point, color etc... Structure is useful
in situation like when create array of structure is more beneficial as compare to array
of objects of any class because each element of array contains references of the
objects and objects data while structure objects directly store value and save

memory.

Syntax:structStructName

{
}
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Example:

Make structure for student.
struct StudentStruct

{

int RolINo;

string StudentName;
string ProgramName;

}

Suppose you want to store cursor position on the screen or any point on chart by

using X axis and Y axis. Structure can be created as follow.

struct MyPoint
{

int X;
int;
}

Structure can support only parameterized constructor and static parameter less
constructor. Parameter less constructor for structure is not allowed. Try to create
parameter less constructor in C#, Visual Studio shows you error — “Struct cannot
contain explicit parameterless constructors”. Look in figure 3.1 for error information.
Default parameter less constructor is supported by .net framework. Figure 3.2 shows

static parameter less constructor.
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12
13
14
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23
24

Elnamespace BAOUDemo

=] class Program
{
=] static void Main(string[] args)
1
3
Iy
=] struct DemoStruct
1
public DemoStruct()
{ @ DemoStruct.DemoStruct()
L ¥ Structs cannot contain explicit parameterless constructors
} P B
|

Figure 3.1 Parameter less constructor

Constructor is not allowed initialized instance member field in C# and if you try to

16
17
18
19
28

21
22
23
24

25
26
27
28
29
38
31

32
33

34
EL
36
37
38
39

struct DemoStruct

{
public DemoClass obji;
public DemoClass pbj2 = new DemoClass();
pubi;c -bemostr\uct(} @ (field) DemoClass DemoStruct.obj2
{ ‘DemoStruct”: cannot have instance property or field initializers in structs
¥
ﬁtétic“bemostruct(}
{
Console.WriteLine("This is static parameterless constructor call™);
¥
H

class DemoClass

{ - -
ﬁﬁblicunemoclass()
{
Console.WriteLine("Demo Class Instance created™);
¥
y

Figure 3.2 — Parameter less static constructor
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declare visual studio shows error like “StructName’: cannot have instance property

or field initializers in structs”. Look in figure 3.2.

A structure cannot be created by using class inheritance but can be inherited from

interface. A structure cannot become base for other class or structure.

Check your Progress1

1.

Struct is

A. reference
B. value
C. object

D. none of these

type in C#.

Structure can be created by using class inheritance.

A. True
B. False

3.4 DIFFERENCE BETWEEN CLASS AND STRUCTURE

Sr. No | Class Structure
1. Class is reference type. Structure is value type.
We cannot declare parameter less
We can declare parameter | constructor in structure. It allows
> less constructor in class. parameterized constructor and
static parameter less constructor.
Structure can be instantiated
3 Class must instantiated by | without new keyword but in this
new keyword. case you are not able to use all
members.
Class can be a base class | Structure cannot be a base for
* of other class. other structure or class.
Class can be derived from | Structure only derived from
> other class or interfaces. interfaces.

Table-3.1Difference between Class and Structure
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Check your Progress 2

1. Structure can be inherited from multiple interfaces.
A. True
B. False

3.5 CREATE STRUCTURE IN C#

Structure is used to create user defined value types which improve performance as
compare to class. Let's consider example of colour, colour is a combination of RGB
where R for red, G for Green and B for Blue. As the intensity of RGB changed the
colour changed accordingly. To store any colour you need RGB values and values
are between 0 and 255 for R, G and B. To represent colour create structure that hold
values of R, G and B as fields and one parameterized constructor that initialize

structure fields.
struct MyColour
{
byte R;
byte G;
byte B;

public MyColour(byte r, byte g, byte b)

{
R=r
G=g;
B =Db;
}
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The above code creates structure with name MyColour with R, G and B fields and
one constructor. The datatype of R, G and B is taken as byte because the range is
between 0 and 255.

Let’'s make instance of structure in Main method by using new keyword same like we

make instance of class.
static void Main(string[] args)
{
MyColour myColour = new MyColour(255, 255, 255);
}

The constructor of MyColour structure initialize R, G and B fields. But our fields are
private so we are not able to get values. Let’s create properties for RGB and method
GetRGB() for MyColour structure.

struct MyColour
{

byte R;

byte G;

byte B;

public MyColour(byte r, byte g, byte b)

{
R=r
G=g
B =Db;
}

public byte Red

{

set
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R = value;

get
{

return R;

}

public byte Green
{

set

G = value;

get
{

return G;

}

public byte Blue
{

set

B = value;
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get
{

return B;

}

public void GetRGB()
{

Console.WriteLine("R={0}, G ={1},B={2} ", R,G,B);
}

}

Now make changes in Main method and set values of RGB by using respective

properties and get by using method.
static void Main(string[] args)
{
MyColour myColour = new MyColour();
myColour.Red = 155;
myColour.Green = 72;

myColour.Blue = 180;

myColour.GetRGB();

Console.WriteLine();

}
OUTPUT:

R=155,G=72,B=180
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In above code default constructor is used to make instance of structure MyColour
and initialized RGB values by using properties. You can get value of R, G and B by

using GetRGB method that display console message.

In case of only declaration of structure C# compiler shows you error like “Use of
unassigned local variable” when trying to access members of structure. Look in
figure 3.3. Structure is value type so you cannot initialize with null value.

- class Program

{

= static void Main(string[] args)

{
MyColour myColour = new MyColour();
myColour.Red = 155;
myColour.Green = 72;
myColour.Blue = 188;

myColour.GetRGB();
Console.Readline();

MyColour testColour;
testColour.Red = 100;

[ (local variable) MyColour testColour

¥ Use of unassigned local variable 'testColour’

Figure 3.3 — Uninitialized structure variable

Check your Progress 3

1. “MyColour testColour = null;” statement is valid or not for MyColour structure.
A. Is Valid

B. Is Not Valid

3.6 LET US SUM UP

In this unit you learn about structure. Structure is value type. Members of structure

are fields, methods, properties, events, indexer and constructor.
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C# automatically create default constructor for structure. Static parameter less and

parameterized constructors are supported by C#.

Structure is useful for creating single variable that hold related data. For example

position of cursor, colour, point etc.

Structure cannot be base of other structure or class. Structure only inherits from

interface.

Net Framework provides numbers of structures for various functionality

implementations.

3.7 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1

Answer —1: B

Structure is value type.

Answer - 2: B

Structure can be inherited from interface only.
Check your Progress 2

Answer — 1: A

Structure supports multiple interface inheritance.
Check your Progress 3

Answer —1: B

Structure is value type so you cannot initialize with null.

3.8 FURTHER READING

e Herbert Schildt, C# 4.0: The Complete Reference, Mc Graw Hill publication

e Using Structures (C# Programming Guide)
https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/classes-

and-structs/using-structs
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3.9 ASSIGNMENTS

e Create structure for employee to store employee related information like Id,
Name, Join date, basic salary.

3.10 ACTIVITIES

o Activity-1

Make list of structure and its members defined in System interface
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Unit 4: Operator Overloading and
Generics in C#

Unit Structure

4.1 Learning Objectives

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Introduction

Operator Overloading in C#

Using Generics in C#

Let us sum up

Check your Progress: Possible Answers
Further Reading

Assignments

Activities
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4.1 LEARNING OBJECTIVE

After studying this unit student should be able to:

e Create and use user define operators
¢ Works with generics types

e Create generics types

4.2 INTRODUCTION

There are many operators defined in C# and classified as arithmetic operators,
assignment operators, logical operators, relational operators, bitwise operators etc.
An operator is a symbol or group of symbols (Characters) that apply on one or more

operands in expression or statements.

An operator takes on operand is called unary operator. For example increment(++)

or decrement(--) operators are unary operators.

An operator that takes two operands is called binary operator. For example
arithmetic operators (+,-,*,/,%)

int SUM = 12+15;

An operator that takes three operands are called turnery operator. For Example

conditional operator ( ? : ). That takes three operands.
int A =100, B = 200;
int LargeNo = (A>B) ? A : B;

In topic 4.3 you are going to learn operator overloading in C#. In C# the plus
operatot(+) is used for two different type of operation like sum of numbers and it is

also used for performing string concatenation operation.

In topic 4.4 you are going to learn about generics. Generic is a mechanism that
provides type safety to user defined data structures. And it avoids boxing and

unboxing when creates collection of generic types.
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4.3 OPERATOR OVERLOADING IN C#

Overloading is types of polymorphism and it gives different meaning to operator as

defined by user. Overloading is a technique used to define single identifier for

performing multiple operations. C# supports two types of overloading.

1. Method overloading

Two or more methods defined with same name and different parameters in

same class

2. Operator overloading

Operator overloading is the method to give distinct meaning to standard C#

operators with user defined type such as class or structure.

C# provides supports to user defined types to overload operators by using special

keyword “operator” and by defining static function. All standard operators are not

support operator overloading but some supports like +, -, !, ~, ++,-- +, - * [, %, &, |,

A <<, >> Relational operators (==, !=, <, >, <=, >=), true, false must be overloaded

in pairs. For Example (== and !=). Rest of the C# operators cannot overload.

To overload an operator on a user define class or structure, First declare operator

in user define types and follow following rules.

1.
2.

Operator must be public and static

Must be attach method with name or symbol by using statement
“operator XYZ”

For unary operator define one parameter

For binary operator define two parameters and any one parameter
must be with same type as Class or Structure that defines operator.
The return type for binary operator can be any except void type.

For unary type operator return type can be any except void type but
for true and false must be Boolean and overload in pair.

For ++ and — operator return type must be class type or structure

type where operator declare.
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Unary operators have one parameter, and binary operators have two parameters. In
each case, at least one parameter must be the same type as the class or structure

that declares the operator.

Syntax:

public static <return type> operator <op symbol> (parameters list){ ----- }
Example:

The + symbol is used as plus operator for numeric operands and string
concatenation operator for string type operand. Let’s overload + symbol for sum of
two matrix type object. To overload + symbol first create class with name Matrix that
hold value of matrix and perform operator overloading for sum operation of two

matrix and display elements of matrix.
class Matrix

{
int A, B, C, D;

public Matrix(int R1E1, int R1E2, int R2E1, int R2E2)

{
A = R1E1;
B = R1E2;
C = R2E2;
D = R2E2;
}

/loverload + operator for sum of two matrixes
public static Matrix operator + (Matrix matrix1, Matrix matrix2)
{
//Make instance of Matrix class that hold sum of two matrix

Matrix SumOfMatrix = new Matrix(matrix1.A + matrix2.A, matrix1.B+

matrix2.B, matrix1.C + matrix2.C, matrix1.D + matrix2.D);

return SumOfMatrix;
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}
public void GetMatrix()

{
Console.WriteLine(A + "\t" + B);

Console.WriteLine(C + "\t" + D);

}

Above code first create Matrix class with one constructor that initialize elements of

2X2 matrix and store in local variables A,B,C and D.

Operator + overload takes two argument both of matrix type and make sum of each

element of both matrixes matrix1 and matrix2 and store in new matrix SumOfMatrix.

GetMatrix method return each element on console by using Console.WriteLine

statement.

To test the functionality works create two instance of Matrix class and make sum of

both as per below code.

class Program

{
static void Main(string[] args)
{
Matrix M1 = new Matrix(1, 1, 1, 1);
Matrix M2 = new Matrix(1, 1, 1, 1);
Matrix M3 = M1 + M2;
M3.GetMatrix();

Console.ReadLine();

}
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The output of above code is

2 2

2 2

The statement “Matrix M3 = M1 + M2;” demonstrate use of operator overloading

where M1 and M2 both are Matrix type instance and the sum of this two matrix store

in M3 matrix by using + operator. In this program + operator is used to make some of

two matrixes.

Check your Progress1

1. + operator is type of operator

A.
B.
C.
D.

Unary
Binary
Turnery

None of these

2. ‘“operator” is keyword in c#.

A.
B.
3. Fo
A.
B.
C.
D.

True

False

[T

r “-“operator, is the return type.

void
int

class type that declare “-“ operator

None of these

4.4 USING GENERICS IN C#

Generics is very powerful features of the C# programming language and it was in

traduce when .Net framework 2.0 released. Before that programmers are not able to

apply same logic on different data types by using single class implementation. For

each type they need to write separate code and if object type collection object

created than the boxing and unboxing process compulsory performed while storing

and retrieving objects in and from collection object. For example working with

ArrayList or HashTable objects where you are able to store any type of values.
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Generics are helpful to create parameterized types for classes, structures, methods,
interfaces etc. With the help of generics you are able to create generic classes,

generic methods or generic interfaces.

Before generics C# depend on object type to create generalized code that is
reusable with different data types but it required boxing and unboxing and it is not
provides type safety. To provide type safety and avoid type casting Microsoft
introduce generics. For example set and get value of specific type. Type may be int,
float or any other users define type like Student or Employee. Let’s create one class

that provide facility to get or set value of integer number.

class DemoClass

{
int number;
public void SetNo(int no)
{
number = no;
}
Public int GetNo()
{
return number;
}
}

The DemoClass is only capable to handle integer numbers and if you want to
provide facility to handle other type of numbers you required to rewrite code for other
numeric types. Now let's create same functionality with generics that provide
parameterized types and generic class is capable to handle any type. You can
create parameterized type class by appending “<T>" after name of class. You can
use other character or name instead of “T” but compulsory enclosed between < and

>,
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class GenericDemoClass<T>
{
T number;
public void SetData(T no)

{

number = no;

}
public T GetData()

{
return number;
}
}

In above code same logic used as DemoClass but “int” type is replaced with “T” type.
T is parameterized type and when make instance of generic class provide required
type. GenericDemoClass is capable to handle any types. Let’'s use generic class in

following code.
static void Main(string[] args)
{
Il pass int as parameterized type for <T>
GenericDemoClass<int> obj1 = new GenericDemoClass<int>();
obj1.SetData(100);
Console.WriteLine("The number is " + obj1.GetData());

Console.WriteLine("The type of data stored in GenericDemoClass object is " +
obj1.GetData().GetType());

Il pass float as parameterized type for <T>
GenericDemoClass<float> obj2 = new GenericDemoClass<float>();

obj2.SetData(98.1067f);
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Console.WriteLine("The number is " + obj2.GetData());

Console.WriteLine("The type of data stored in GenericDemoClass object is " +
obj2.GetData().GetType());

//Use user define type Matrix
/lpass Matrix as parameterized type for <T>
GenericDemoClass<Matrix> obj3 = new GenericDemoClass<Matrix>();
obj3.SetData(new Matrix(1,1,1,1));
Console.WriteLine("Matrix =");
obj3.GetData(). GetMatrix();

Console.WriteLine("The type of data stored in GenericDemoClass object is " +
obj3.GetData().GetType());

Console.ReadLine();

}

Look in above code GenericDemoClass is capable to handle int, float and Matrix
types and produce following output.

OUTPUT:

The number is 100

The type of data stored in GenericDemoClass object is System.Int32

The number is 98.1067

The type of data stored in GenericDemoClass object is System.Single

Matrix =

1 1

1 1

The type of data stored in GenericDemoClass object is BAOU_B3_U3_Operator_Overloading.Matrix

.Net framework provides number of generic collections. To use generic collections in
C# include namespace System.Collection.Generics. List is an example of generic

collection.
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using System;

using System.Collections.Generic;
namespace BAOU B3 U3 Generics_List
{

class Program

{

static void Main(string[] args)
{

List<int> Is = new List<int>();

//Add items in list
Is.Add(1);
Is.Add(2);
Is.Add(3);

/[Display items from list
Console.WriteLine("ltems in list");
foreach(int no in Is)

{

Console.WriteLine(no);

}

Console.ReadLine();

}
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OUTPUT

ltems in list
1
2

3

Check your Progress 2

1. Generic class can be capable to handle any type.
A. True

B. False

2. <T> is used to pass

A. Data

B. Parameter

C.  Parameterized Type

D. None of these

3. Select valid statement for declaration of generic class.
A. public class DemoClass { ----- }

B. public class DemoClass(T) {------ }

C.  public class DemoClass<type> { ----}

D. None of these

45LET US SUM UP

In this unit you learn about operator overloading and generics.

Polymorphism can be achieved by using method overloading, operator overloading
and method overriding. Operator overloading is used to give different meaning to

standard C# operators for user defined class or structure.
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In C# operators are classify as unary, binary or ternary operator. All standard
operators are not support operator overloading but some supports like +, -, 1, ~, ++,--
- 5 %, &, |, A, <<, >>, Relational operators (==, !=, <, >, <=, >=), true, false
must be overloaded in pairs. For Example (== and !=). Rest of the C# operators

cannot overload.

Operator overloading can be performed by using “operator” keyword and syntax for

operator overloading is
public static <return type> operator <op symbol> (parameters list){ ----- }

.Net framework 2.0 introduce generics that provide type safety and facility to reuse
common logic for different data type. To works with generics first we need to create
generic class by using parameterized type and when make instance of generic class

pass the required data type.

Declaration of generic class is like

public class GenericDemoClass <T> {------ }

To make instance of generic class is

GenericDemoClass<int> obj = new GenericDemoClass<int>( );

.Net framework provide generic collection like List<>, Stack<>, Queue<>,

Dictionary<> etc. To use generic collection include following namespace.

using System.Collections.Generic;

4.6 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1

Answer —1: B

+ Operator is binary operator and used like C = A+B

Answer —2: A

“operator” is keyword used to overload operator in C#.
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Answer —3: C

“-“ Operator is used return type as class or structure in which “-“ operator declared.
Check your Progress 2

Answer — 1: A

Generic class is capable to works with any type which is passed as parameterized

type

Answer - 2: C

Parameterized Type

Answer —3: C

public class DemoClass<type> { ----- } is valid statement

4.7 FURTHER READING

e Herbert Schildt, C# 4.0: The Complete Reference, Mc Graw Hill publication

e Overloadable operators (C# Programming Guide)

https://docs.microsoft.com/en-us/dotnet/csharp/programming-

guide/statements-expressions-operators/overloadable-operators

4.8 ASSIGNMENTS

1. State and classify all operators in C#
2. Create generic interface for Shape interface. Define Area and Volume methods

that capable to calculate area and volume with any numeric type for shape.

4.9 ACTIVITIES

e Activity-1
Perform operator overloading for ++ and - - operators.
o Activity-2

Perform push and pop operation on generic Stack<> collection.
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Block-4
Threading, File handling, C#

controls
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Unit 1: Multithreading

Unit Structure

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

Learning Objectives

Introduction

Getting started with threads

Managing thread lifetimes

Destroying Threads

Scheduling Threads

Communicating data to a Thread

Let us sum up

Check your Progress: Possible Answers

Further Reading

. Assignment

. Activities
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1.1 LEARNING OBJECTIVE

After studying this unit student should be able to:

e Create threads
e Manage threads
e Understand thread life cycle

e Communicating data to a Thread

1.2 INTRODUCTION

Each application runs with at least one thread. Thread is like path of executing the
application. There are two types of application. One is single thread application and

second is multithreading application.

Single thread application is only create one thread. Example of single thread

application is embedded system.

Multithreading application can create and control more than one thread. It starts with

main thread and later on main thread creates other threads as per requirements.

This unit in details describes you working with threads with C# programming

language. You will learn how to create and manage thread using C#.

1.3 GETTING STARTED WITH THREADS

Operating system executes multiple applications simultaneously by creating process
for each application. In this way operating system provides multitasking and
allocates processing time to each process. Each application at least creates one
thread and the thread is called Primary Thread (Main Thread). Application may
create many other threads for concurrent work. These threads are called worker
threads (Other Threads).

Thread is defines execution path of application. By using multithreading application,
application can define multiple execution paths. Multithread application works more
efficiently and executes multiple part of application at same time as per allocated

time slot.
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The main advantages of multithreading are increase responsiveness of application
and take advantages of multi core processor.For example, your application performs
more than one operation and that can be done in parallel.The total execution time
can be decreased by performing those operations in separate threads and running
the application on a multicore processor. Multithreading might increase performance

and responsiveness of the application.

C# has inbuilt support multithreading. C# provides robust facility for multithreading
and eliminated problems associated with multithreading in older programming

languages.

Microsoft has continually enhancing the functionality of .net framework. It include
new features in parallel programming and multithreading like TPL (Task Parallel
Library) and PLINQ (Parallel Language Integrated Query). TPL and PLINQ support

multicore processors.

C# provides multithreading related functionality via System.Threading namespace.
The System.Threading namespace contains classes and interfaces to provides
facility for multithreading. The important class of the namespace is Thread and

following are important properties the class

Property Description

Returns true or false.

IsAlive If a thread has been started and not terminated normally or aborted

then return true else return false

Returns true or false.

If a thread is a background thread then return true else return false.
IsBackground

Background threads don’t prevent a process to stop by CLR while

foreground threads prevent stopping.

Gets or sets the name of a thread. Name property is very useful in

Name

debugging

Gets or sets a thread priority value that is used by the operating
Priority system to prioritize thread scheduling. You can set priority by using

ThreadPriority enumerator. Possible values are AboveNormal,
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Normal, BelowNormal, Lowest and Highest.

Gets a ThreadState value that containing the current states of the
thread. The list of ThreadState are Aborted, AbortRequested,
Background, Running, Stopped, StopRequested, Suspended,

ThreadState

SuspendedRequested, Unstarted, WaitSleepJoin

Table-1 Thread class property

Following example demonstrate how to works with current thread of the application

and print values of above properties.
using System;

using System.Threading;
namespace MultiThreadingDemo

{

class Program

{

static void Main(string[] args)
{

/[Create object of thread and assign current thread to it

Thread obj = Thread.CurrentThread;

obj.Name = "Current Thread";
Console.WriteLine("Name of Thread is " + obj.Name);
Console.WriteLine("Current state of Thread is " + obj.ThreadState);
Console.WriteLine("Priority of the Thread is " + obj.Priority);
Console.WriteLine("The Thread is alive ==> " + obj.IsAlive);

Console.WriteLine("The  Thread is background thread. ==>

obj.IsBackground);

Console.ReadLine();

}
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}
OUTPUT:

Name of Thread is Current Thread
Current state of Thread is Running
Priority of the Thread is Normal
The Thread is alive ==>True

The Thread is background thread. ==>False

There are several ways to create thread and start the tread. One of the ways is use
ThreadStart delegate. ThreadStart delegate is defined by .net framework. To learn
how two threads work and execute part of the application, let’'s create two methods

in DemoClass.

One method print positive numbers between 1 to 20 and second method prints

negative numbers between -1 to -20.

public class DemoClass

{

public void PrintPositiveNos()

{
for (inti=1;i<=20; i++)
Console.WriteLine("Positive No -" + i);

}

public void PrintNegativeNos()

{
for (inti=-1;i>=-20; i--)

Console.WriteLine("Negative No -" + i);
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}

Now create two thread using ThreadStart delegate in Main method and start using
Start() method of thread class.

using System;
using System.Threading;
namespace MultiThreadingDemo

{

class Program

{

static void Main(string[] args)
{

DemoClass objDemo = new DemoClass();

//Create new thread for printing positive nos.
/[Thread class constructor argument type is ThreadStart delegate
Thread ThreadPositiveNos = new Thread(objDemo.PrintPositiveNos);
//Start thread

ThreadPositiveNos.Start();

/ICreate new thread for printing negative nos.
Thread ThreadNegativeNos = new Thread(objDemo.PrintNegativeNos);
//Start thread

ThreadNegativeNos.Start();

Console.ReadLine();

}
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}
OUTPUT:

Positive No -1
Positive No -2
Positive No -3
Positive No -4
Positive No -5
Positive No -6
Positive No -7
Positive No -8
Positive No -9
Positive No -10
Positive No -11
Positive No -12
Positive No -13
Positive No -14
Negative No --1
Negative No --2
Negative No --3
Negative No --4
Negative No --5
Negative No --6
Negative No --7
Negative No --8
Negative No --9

Negative No --10

160



Positive No -15
Positive No -16
Positive No -17
Positive No -18
Positive No -19
Positive No -20
Negative No --11
Negative No --12
Negative No --13
Negative No --14
Negative No --15
Negative No --16
Negative No --17
Negative No --18
Negative No --19

Negative No —20

Look the output of above code. Both the methods concurrently execute and print
positive or negative number as per time slot allot to each thread. Same way you can
create multiple threads for application for complex operation and optimize

performance of the application by multithreading programming.

Check your Progress1

1. What is the default priority of Thread.CurrentThread?
D. AboveNormal
E. BelowNormal
F. Normal
G. Highest
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2. Select the namespace that support multithreading in .net framework.
E. System
F. System.Threading
G. System.Threading.Tasks
H. System.Linq

1.4 MANAGING THREAD LIFETIMES

The thread lifetime can be understood by using thread life cycle. You can calculate a
time span from starting of the thread to ending of the thread. The lifetime of thread is
started when instance of Thread class created and ended when execution of thread

is completed or terminated.

The thread is passed in several states during its lifetime. Following is the list of

thread states.

e Unstarted

e Running

e SuspendRequested

e Suspended

¢ WaitSleepJoin

o StopRequested (Internal Use Only)
e Stopped

e Background

¢ AbortRequested

e Aborted

When instance of Thread created and Start() is not called at that time thread

instance has Unstarted thread state assigned.

When instance of Thread is started and not yet stop at that time thread instance has

Running thread state assigned.

When instance of Thread is being requested to suspend at that time thread instance

has SuspendRequested thread state assigned.
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When instance of Thread has been suspend at that time thread instance has

Suspended thread state assigned.

When instance of Thread has been blocked by Wait(), Join() or Sleep() method at

that time thread instance has WaitSleepJoin thread state assigned.

When instance of Thread has been requested to stop at that time thread instance
has StopRequested thread state assigned. This state is used by .net for internal use

only.

When instance of Thread is stopped at that time thread instance has Stopped

thread state assigned.

When instance of Thread is execute in background at that time thread instance has
Backgroundthread state assigned. You can change foreground thread into
background thread by assigning “true” value to IsBackgroundproperty of the thread

instance.

When instance of Thread is being requested to abort by calling Abort() method and
not yet aborted at that time thread instance has AbortRequested thread state

assigned.

When instance of Thread is aborted and the state is not yet changed to Stop at that

time thread instance has Aborted thread state assigned.

Thread instance can be manage by using several method provided by Thread class
in .Net framework. Following table describe few Methods of Thread class. Refer
MSDN for all methods.

Method Description

Change the current instance of thread into running state. Thread
Start() instance start execution. It has one overloaded method Start(Object).

Start(Object) is used to pass data to thread.

Suspend the current thread for given time period in milliseconds. It has
Sleep(Int32) .
one overloaded method Sleep(TimeSpan).

Join() The instance of thread is waiting till thread terminate. Block the calling
oin
thread. It has two overloaded method Join(Int32), Join(TimeSpan).
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Abort() Abort() method terminate the thread.

Interrupt() Interrupt the thread that is in WaitSleepJoin state.

Table-2 Methods of Thread class

Check your Progress 2

1. Which method change thread state into running state?
A. Join()
B. Abort()
C. Sleep()
D. Start()
2. Sleep() method is permanently block thread.
A. True

B. False

1.5 DESTROYING THREADS

Thread instance is automatically stop execution when assigned method returns. In
some situation you need to destroy running thread manually. You can destroy thread
instance by calling Abort() method.

Following Example shows you how to start and destroy thread. The code use

DemoClass for printing positive and negative numbers simultaneously.
static void Main(string[] args)
{
DemoClass objDemo = new DemoClass();
/ICreate new thread for printing positive nos.
/[Thread class constructor argument type is ThreadStart delegate
Thread ThreadPositiveNos = new Thread(objDemo.PrintPositiveNos);
//Start thread

ThreadPositiveNos.Start();
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/ICreate new thread for printing negative nos.
Thread ThreadNegativeNos = new Thread(objDemo.PrintNegativeNos);
//Start thread

ThreadNegativeNos.Start();

Console.WriteLine("ThreadNegativeNos thread started");

Thread.Sleep(10);

ThreadNegativeNos.Abort();

Console.WriteLine("ThreadNegativeNos thread aborted");

Console.ReadLine();

Output:

Positive No >>1
Positive No >>2
ThreadNegativeNos thread started
Positive No >>3
Negative No >>-1
Negative No >>-2
Negative No >>-3
Negative No >>-4
Negative No >>-5
Negative No >>-6
Negative No >>-7
Positive No >>4
Positive No >>5

Positive No >>6

165



Positive No >>7
Positive No >>8
Positive No >>9
Positive No >>10
Positive No >>11
Positive No >>12
Positive No >>13
Positive No >>14
Positive No >>15
Positive No >>16
Positive No >>17
Positive No >>18
Positive No >>19
Positive No >>20
Negative No >>-8
Negative No >>-9
Negative No >>-10
Negative No >>-11
Negative No >>-12
Negative No >>-13
Negative No >>-14
Negative No >>-15
ThreadNegativeNos thread aborted

In above example first “ThreadPositiveNos” started and start printing positive
numbers. Than “ThreadNegativeNos” starts and start printing negative numbers. In

main method 10 milliseconds delay applied after “ThreadNegativeNos” starts so few
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negative numbers print but not all from -1 to -20 because by calling Abort() method

called after 10 milliseconds and it terminate “ThreadNegativeNos”.

Check your Progress 3

1. method suspend the current thread for the specific
milliseconds.

A Abort

B. Start

C. Sleep

D. none of the all

1.6 SCHEDULING THREADS

Operating system assign slice of time to execute each thread based on priority of
thread. In .net threads are run under control of CLR perhaps operating system
assign execution time to each thread. Each operating system use different
scheduling algorithm. In CLR each thread starts with normal priority. During the
execution you can change thread priority by changing Thread.Priority property.
Available options for thread priority are AboveNormal, Normal, BelowNormal, Lowest

and Highest.

Operating system can assign first priority to thread with “Highest” priority. Than
“‘AboveNormal”, “Normal”, “BelowNormal” and “Lowest” sequentially. If multiple
thread have same priority than operating system scheduler cycles through the

threads at that priority.

Now change priority of “ThreadNegativeNos” with highest and run the example of 1.5

point again and check output.

static void Main(string[] args)

{

DemoClass objDemo = new DemoClass();
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/ICreate new thread for printing positive nos.
/[Thread class constructor argument type is ThreadStart delegate
Thread ThreadPositiveNos = new Thread(objDemo.PrintPositiveNos);
//Start thread

ThreadPositiveNos.Start();

/ICreate new thread for printing negative nos.
Thread ThreadNegativeNos = new Thread(objDemo.PrintNegativeNos);
//Start thread

ThreadNegativeNos.Start();

Console.WriteLine("ThreadNegativeNos thread started");

ThreadNegativeNos.Priority = ThreadPriority.Highest;
/[ThreadNegativeNos.Abort();
/[Console.WriteLine("ThreadNegativeNos thread aborted");

Console.ReadLine();

}

Output:

ThreadNegativeNos thread started

Positive No >>1

Negative No >>-1

Negative No >>-2

Negative No >>-3

Negative No >>-4

Negative No >>-5

Negative No >>-6

Negative No >>-7

Positive No >>2
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Positive No >>3
Positive No >>4
Negative No >>-8
Negative No >>-9
Negative No >>-10
Negative No >>-11
Negative No >>-12
Negative No >>-13
Negative No >>-14
Negative No >>-15
Negative No >>-16
Negative No >>-17
Negative No >>-18
Negative No >>-19
Negative No >>-20
Positive No >>5
Positive No >>6
Positive No >>7
Positive No >>8
Positive No >>9
Positive No >>10
Positive No >>11
Positive No >>12
Positive No >>13
Positive No >>14

Positive No >>15
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Positive No >>16
Positive No >>17
Positive No >>18
Positive No >>19
Positive No >>20

In above example first ThreadPositiveNos starts with normal priority, after that
ThreadNegativeNos starts with normal priority but ThreadPositiveNos priority
changes to highest so it complete its task before ThreadPositiveNos and print -1 to

-20 numbers before positive numbers.

Check your Progress 4

1. is not a thread priority value.

A Normal
B Highest
C. Average
D

Lowest

1.7 COMMUNICATING DATA TO A THREAD

Sometime threads need to communicate with other threads or depends on task of
other threads to complete to perform its own task in multithreading programming. For
example thread T1 is running inside lock block and wait for resource R1 but at this
time R1 is not available. T1 is blocking other threads access it till resource R1 not
available. This situation impact performance of application because we are not
taking full advantages of multithreading. The solution is T1 temporary release the
lock and allow other thread to run. When R1 is available T1 can notified and resume

the execution. This is achieved through by inter thread communication.

C# supports inter thread communication with Wait(), Pulse() and PulseAll() methods.

This all methods are part of Monitor class.

The Wait() method waits till other thread to complete. It has two forms.
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1. Wait(object obj)
2. Wait(object obj, int timeout)

Timeout is in milliseconds and thread wait till other thread complete or till timeout.

Wait method is static and return type is bool.
Pulse and PulseAll method notify any waiting thread

1. Pulse(object obj)
2. PulseAll(object obj)

These two methods are static and return type is void.

Let understand use of these methods by changing over example of printing positive

number and negative number in such a way that program print one positive number

and one negative number in sequence.
public class DemoClass
{

llobject used to apply lock
object locknos = new object();
public void PrintPositiveNos()

{
for (inti=1;i<=5;i++)

{
lock(locknos)
{

Console.WriteLine("Positive No >>" + i);
Monitor.Pulse(locknos);// Notify any waiting thread

Monitor.Wait(locknos); //Wait for other thread to complete

}
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public void PrintNegativeNos()

{
for (inti=-1;i>=-5;i-)
{
lock (locknos)
{

Console.WriteLine("Negative No >>" +i);
Monitor.Pulse(locknos);

Monitor.Wait(locknos);

}

}

Code for main program

static void Main(string[] args)

{

DemoClass objDemo = new DemoClass();
//Create new thread for printing positive nos.
/[Thread class constructor argument type is ThreadStart delegate

Thread ThreadPositiveNos = new Thread(objDemo.PrintPositiveNos);

//Start thread

ThreadPositiveNos.Start();

//Create new thread for printing negative nos.

Thread ThreadNegativeNos = new Thread(objDemo.PrintNegativeNos);

//Start thread

ThreadNegativeNos.Start();
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Console.ReadLine();
}
OUTPUT:
Positive No >>1
Negative No >>-1
Positive No >>2
Negative No >>-2
Positive No >>3
Negative No >>-3
Positive No >>4
Negative No >>-4
Positive No >>5

Negative No >>-5

Look the output of this example and compare with other previous examples where

sequence is maintain base on allocated time slot to threads. In this example both

threads are communicate with each other and notify each other task is completed or

not. If you run above example than notice that at last iteration both threads fall in wait

state so program is not automatically stop. To overcome this problem use timeout in

wait method with 100 milliseconds.
Monitor.Wait(locknos, 100); //Wait for other thread to complete or 100 milliseconds

Check your Progress 5

1. Which method provides notification to other thread?

A. Pulse
B. Wait
C. Sleep
D. Join
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1.8 LET US SUM UP

This unit describe about multitasking and threading. By using threading application
can create multiple execution path and execute them according to priority of each
thread.

The heart of multithreading in C# is Thread class which is used to create and
manage threads in application. It has bunch of properties and methods to achieve
functionality of multitasking. Few important properties are Priority, IsAlive, Name,
ThreadState etc.

The Thread class has a methods like Start, Join, Wait, Sleep, Abort etc.

Thread can be scheduled by assigning appropriate priority. You can set priority by
using ThreadPriority enumerator. Possible values are AboveNormal, Normal,

BelowNormal, Lowest and Highest.

Thread can be communicate with other threads by using functionality of Monitor
class. The class provides signalling methods Pulse and PulseAll that notify other

threads.

1.9 CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1
Answer — 1: C

The default priority for current thread is Normal

Answer —2: B

System.Threading namespace supports multithreading.

Check your Progress 2
Answer — 1: D

Start() method change thread state into running state.
Answer - 2: B

False — Sleep method suspend the current thread for given time period in

milliseconds.
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Check your Progress 3
Answer - 1: C

Sleep method suspend the current thread for given time period in milliseconds.

Check your Progress 4
Answer - 1: C

Average is not a thread priority value.

Check your Progress 5
Answer — 1: A

Pulse method of monitor class notify other threads. It works with lock block

1.10 FURTHER READING

e Chapter-23 Multithreaded Programming,Part One
Herbert Schildt, C# 4.0: The Complete Reference, The McGraw-Hill

Companies

e Threading (Managed Threading)

https://docs.microsoft.com/en-us/dotnet/standard/threading/

1.11 ASSIGNMENTS

¢ Implement multithreading to print odd and even numbers by two separate
thread. Also communicate with this two thread and print series of numbers
1,2,3,4,5,6,7,8,9,10.

1.12 ACTIVITIES

e Activity-1
Make list of classes available in System.threading Namespace and study its

properties and methods.

o Activity-2
Try to use Wait and Pulse method of monitor class without lock block and

note what type of output or error you got and why.

175



2

Unit 2: File I/0 With Streams

Unit Structure

2.11 Learning Objectives

2.12 Introduction

213 Stream Classes — FileStream,StreamReader, StreamWriter
2.14 Directory and Directorylnfo

2.15 File and FileInfo

2.16 Parsing Paths

217 Letus sum up

2.18 Check your Progress:Possible Answers

2.19 Further Reading
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2.1 LEARNING OBJECTIVE

After studying this unit student should be able to:

e Create new files on file system
¢ Read from files
e Write on the files

¢ Manage directories on file system

2.2 INTRODUCTION

There are basically two ways to store data by software. One is on database and
second is on file system. The .net framework provides vast number of classes to
perform read write operation on database by using ADO.NET. For file read and write
operation on file system .net framework provides bunch of classes in System.lO
namespace. On file system we are perform operation related to managing directories
and files.

Read and write operations are performed by using stream. Stream is sequence of
characters or bytes used to split large file into chunk of bytes. .Net framework
provides classes like FileStream, StreamReader and StreamWriter to perform read

and write operation.

Files are stored inside of directory or on hierarchical path of directories. To manage
directories, files and path .net framework provides Directory and directoryinfo, File

and Filelnfo classes.

2.3 STREAM CLASSES - FILESTREAM, STREAMREADER,
STREAMWRITER

Stream is sequence of bytes or characters are accessed in sequence one at a time.
.net framework provide base class Stream and many other derived classes from
Stream class. Stream class is abstract class so you cannot make instance of Stream
class. Stream class provides methods and properties to perform read and write

operation on stream of bytes.
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2.3.1 FileStream

FileStream class is available in System.lO namespace and the class provides

stream for file read and write operations. The FileStream class is used to read from

and write to binary data on the file. FileStream class has several number of

constructors are there for different functionality. Following table provide information

of constructors.

FileStream(IntPtr, FileAccess)

Initializes a new instance  of
the FileStream class for the specified
file handle, with the specified read/write

permission.

FileStream(IntPtr, FileAccess, Boolean)

Initializes a new instance  of
the FileStream class for the specified
file handle, with the specified read/write
permission and FileStream instance

ownership.

FileStream(IntPtr, FileAccess, Boolean,

[nt32)

Initializes a new instance  of
the FileStream class for the specified
file handle, with the specified read/write
permission, FileStream instance

ownership, and buffer size.

FileStream(IntPtr, FileAccess, Boolean,
Int32, Boolean)

Initializes a new instance  of
the FileStream class for the specified
file handle, with the specified read/write
permission, FileStream instance

buffer

synchronous or asynchronous state.

ownership, size, and

FileStream(SafeFileHandle, FileAccess)

Initializes a new instance of
the FileStream class for the specified
file handle, with the specified read/write

permission.

FileStream(SafeFileHandle, FileAccess,

[nt32)

Initializes a new instance of

the FileStream class for the specified
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file handle, with the specified read/write

permission, and buffer size.

FileStream(SafeFileHandle, FileAccess,

Int32, Boolean)

Initializes a new instance  of
the FileStream class for the specified
file handle, with the specified read/write
buffer

synchronous or asynchronous state.

permission, size, and

FileStream(String, FileMode)

Initializes a new instance of
the FileStream class with the specified

path and creation mode.

FileStream(String, FileMode,
FileAccess)

Initializes a new instance  of
the FileStream class with the specified
path, creation mode, and read/write

permission.

FileStream(String, FileMode,

FileAccess, FileShare)

Initializes a new instance of

the FileStream class with the specified
mode, read/write

path, creation

permission, and sharing permission.

FileStream(String, FileMode,
FileAccess, FileShare, Int32)

Initializes a new instance of
the FileStream class with the specified
path, creation mode, read/write and

sharing permission, and buffer size.

FileStream(String, FileMode,

FileAccess, FileShare, Int32, Boolean)

Initializes a new instance  of
the FileStream class with the specified
path, creation mode, read/write and
sharing permission, buffer size, and

synchronous or asynchronous state.

FileStream(String, FileMode,
FileAccess, FileShare, Int32,

FileOptions)

Initializes a new instance  of
the FileStream class with the specified
path, creation mode, read/write and
sharing permission, the access other
FileStreams can have to the same file,
file

the buffer size, and additional
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options.

FileStream(String, FileMode, Initializes a new instance  of
FileSystemRights, FileShare, Int32, the FileStream class with the specified
FileOptions) path, creation mode, access rights and

sharing permission, the buffer size, and

additional file options.

FileStream(String, FileMode, Initializes a new instance  of
FileSystemRights, FileShare, Int32, the FileStream class with the specified
FileOptions, FileSecurity) path, creation mode, access rights and

sharing permission, the buffer size,
additional file options, access control

and audit security.

Table 2.1List of FileStream Constructor(Source : https://docs.microsoft.com)

FileStream class provide following list of properties.

CanRead Gets a value that indicates whether the current stream supports
reading.

CanSeek Gets a value that indicates whether the current stream supports
seeking.

CanTimeout Gets a value that determines whether the current stream can
time out.
(Inherited from Stream)

CanWrite Gets a value that indicates whether the current stream supports
writing.

Handle Gets the operating system file handle for the file that the
current FileStream object encapsulates.

IsAsync Gets a value that indicates whether the FileStream was opened
asynchronously or synchronously.

Length Gets the length in bytes of the stream.

Name Gets the absolute path of the file opened in the FileStream.

Position Gets or sets the current position of this stream.

ReadTimeout

Gets or sets a value, in milliseconds, that determines how long

the stream will attempt to read before timing out.
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(Inherited from Stream)

SafeFileHandle

Gets a SafeFileHandle object that

encapsulates.

represents the operating

system file handle for the file that the current FileStream object

WriteTimeout

(Inherited from Stream)

Gets or sets a value, in milliseconds, that determines how long

the stream will attempt to write before timing out.

Table 2.2 Properties of FileStream Class(Source : https://docs.microsoft.com)

The FileStream class provides following methods for read and write operation on file.

BeginRead(Byte[], Int32, Int32, | Begins an asynchronous read operation
AsyncCallback, Object)

BeginWrite(Byte[], Int32, Int32, | Begins an asynchronous write
AsyncCallback, Object) operation.

EndRead(lIAsyncResult)

Waits for the pending asynchronous
read operation to complete. (Consider
using ReadAsync(Byte[], Int32, Int32,

CancellationToken) instead.)

EndWrite(IAsyncResult)

Ends an asynchronous write operation
and blocks until the /O operation is
(Consider
Int32,

complete.
using WriteAsync(Byte[], Int32,

CancellationToken) instead.)

Flush()

Clears buffers for this stream and
causes any buffered data to be written
to the file.

Flush(Boolean)

Clears buffers for this stream and
causes any buffered data to be written
the

intermediate file buffers.

to fle, and also «clears all

Lock(Int64, Int64)

Prevents other processes from reading
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from or writing to the FileStream.

Read(Byte[], Int32, Int32)

Reads a block of bytes from the stream

and writes the data in a given buffer.

ReadAsync(Byte[], Int32, Int32)

Asynchronously reads a sequence of
bytes from the current stream and
advances the position within the stream

by the number of bytes read.

(Inherited from Stream)

ReadByte()

Reads a byte from the file and

advances the read position one byte.

Seek(Int64, SeekOrigin)

Sets the current position of this stream

to the given value.

SetlLength(Int64)

Sets the length of this stream to the

given value.

Unlock(Int64, Int64)

Allows access by other processes to all
or part of a file that was previously

locked.

Write(Byte[], Int32, Int32)

Writes a block of bytes to the file

stream.

WriteAsync(Byte[], Int32, Int32)

Asynchronously writes a sequence of
bytes to the current stream and
advances the current position within this

stream by the number of bytes written.

(Inherited from Stream)

WriteAsync(Byte[], Int32,

CancellationToken)

Int32,

Asynchronously writes a sequence of
bytes to the current stream, advances
the current position within this stream by
the number of bytes written, and

monitors cancellation requests.

182



WriteByte(Byte)

Writes a byte to the current position in
the file stream.

Table 2.3 Methods of FileStream Class (Source :https://docs.microsoft.com)

Lets instantiate FileStream class with

constructor FileStream(String, FileMode,

FileAccess). This constructor take three arguments.

First argument is string type and take file name with full path. For example

“D:\DemoFolder\Demo.txt”.

Second argument is FileMode. FileMode
one option from available file modes.

values.

is enumerator and allow you to select any

FileMode enumerator provides following

FileMode.Append

Open the file if exists and seek at end of

file. If file not exists create new file.

FileMode.Create

Create new file. If file exists overwrite

existing file.

FileMode.CreateNew

Create new file. If file exists overwrite

IOException thrown

FileMode.Open

Open existing file. If file not found

FileNotFoundException thrown

FileMode.OpenOrCreate

Open file if exists else create new file

FileMode.Truncate

Open the file and truncate to file size

zero byte(Delete content of the file)

Table 2.4 FileMode enumerator

Third argument is FileAccess. FileAccess is also enumerator used to open file for

read operation or write operation. FileAccess enumerator provides following values.

FileAccess.Read

Assign write access to the file. Data can

be write on the file

FileAccess.Write

Assign read access to the file. Data can

be read from the file

FileAccess.ReadWrite

Assign read and write access to the file.
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Data can be read from and write to the

file

Table 2.5 FileAccess enumerator

Following example demonstrate you to open “BeReady.txt” file and write data on the
file.

static void Main(string[] args)

{
FileStream fs = new FileStream("E:/BeReady.txt", FileMode.OpenOrCreate,

FileAccess.Write);
string fileData = "Hello, This is test to write string on file Beready.txt";
//IConvert string into array of bytes
byte[] bytesData = Encoding.ASCIl.GetBytes(fileData);
//Write bytes to the file stream
fs.Write(bytesData, 0, bytesData.Length);
/[Clear buffer for the stream and write all buffered data to the file
fs.Flush();
/[Close the current stream and release any resources
fs.Close();

}

This example create file stream with file mode open or create and with write access.
Means if BeReady.txt file exists on “E:/” drive than open it else create new. To write
on the file first need to create string and convert the string into array of bytes by
using Encoding.ASCII.GetBytes(fileData). The write() method of the FileStream class
write bytesto the file stream.

fs.Write(bytesData, 0, bytesData.Length);

Write method take three arguments bytes array, offset — index number from which
start writing to the stream, length — how many bytes write to stream start from offset

to given length.
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fs.Flush();
Flush() method clear buffer for the stream and write all buffered data to the file.
fs.Close();

fs.Close() method close the current stream and release any resources.

Following code block shows how to read from BeReady.txt file.
static void Main(string[] args)

{
FileStream fs = new FileStream("E:/BeReady.txt", FileMode.Open,

FileAccess.Read);

byte[] BytesData = new byte[fs.Length];
int result = fs.Read(BytesData, 0, BytesData.Length);
string str = Encoding.ASCII.GetString(BytesData);
Console.WriteLine("The information on File BeReady.txt -");
Console.WriteLine(str);
fs.Close();
Console.ReadLine();

}
OUTPUT:

The information on File BeReady.txt —
Read Bytes = 55

Hello, This is test to write string on file Beready.txt

Above example create file stream for read operation. FileStream class Read()
method reads bytes from file stream and add to the byte array. Read method return

number of bytes read from file stream.

We need to convert bytes into string by using Encoding.ASCII.GetString(BytesData)
method.
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Check your Progress 1

1. is not FileMode.

Create

Open

. Truncate

Write

2. method converts string into array of bytes.
Read()

Write()

. GetBytes()

None of these

T o m m

T @ m m

2.3.2 StreamReader

The StreamReader class is used to read from text file. As the use of StreamReader
class is prefix to read text file so use of StreamReader class is very easy as compare
to FileStream where you need to open or create file with specific file access mode.
Also you need to use ASCII, UTF8, UTF16 etc. encoding for text file to read or write
operation by using FileStream class. Here in StreamReader class only did read

operation on text files with multiple options.

StreamReader class can be used to read from another stream. This class can be
instantiated by using several constructor as per your requirement. You can directly
make instance of StreamReader class to read from text file or you can use Filelnfo
create StreamReader instance. FileStream class help you to set file share

permission while StreamReader not offer file share permission.

Following is list of few important constructors of the StreamReader class.

StreamReader(Stream) Initializes a new instance of the StreamReader class

for the specified stream.

StreamReader(Stream, Initializes a new instance of the StreamReader class
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Boolean)

for the specified stream, with the specified byte order

mark detection option.

StreamReader(Stream, Initializes a new instance of the StreamReader class

Encoding) for the specified stream, with the specified character
encoding.

StreamReader(String) Initializes a new instance of the StreamReader class
for the specified file name.

StreamReader(String, Initializes a new instance of the StreamReader class

Boolean) for the specified file name, with the specified byte
order mark detection option.

StreamReader(String, Initializes a new instance of the StreamReader class

Encoding) for the specified file name, with the specified character

encoding.

Table 2.6 StreamReader Constructor (Source: https://docs.microsoft.com)

Properties

BaseStream

Returns the underlying stream.

CurrentEncoding

Gets the current character encoding that the

current StreamReader object is using.

EndOfStream

Gets a value that indicates whether the current stream

position is at the end of the stream.

Table 2.7 StreamReader Properties (Source: https://docs.microsoft.com)
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Following is the list of few important methods of the StreamReader class.

Close() Closes the StreamReader object and the
underlying stream, and releases any system
resources associated with the reader.

DiscardBufferedData() Clears the internal buffer.

Dispose() Releases all resources used by
the TextReader object.

(Inherited from TextReader)

Peek() Returns the next available character but does
not consume it.

Read() Reads the next character from the input

stream and advances the character position by

one character.

Read(Char[], Int32, Int32)

Reads a specified maximum of characters
from the current stream into a buffer,

beginning at the specified index.

ReadBlock(Char], Int32, Reads a specified maximum number of

Int32) characters from the current stream and writes
the data to a buffer, beginning at the specified
index.

ReadLine() Reads a line of characters from the current

stream and returns the data as a string.
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ReadToEnd()

Reads all characters from the current position

to the end of the stream.

Table 2.8 StreamReader Methods (Source: https://docs.microsoft.com)

Following example shows you read operation from “BeReady.txt” file. Read the code

and compare with the read operation of FileStream class yourself.

static void Main(string[] args)

{

StreamReader streamReader = new StreamReader(@"E:\BeReady.txt");

inti=0;

while (!streamReader.EndOfStream)

{

i++:

Console.WriteLine("Line No -" + i);

Console.WriteLine(streamReader.ReadLine());

}

streamReader.Close();
Console.ReadLine();

}
OUTPUT

Line No -1

Hello, This is test to write string on file Beready.txt by using FileStream.

Line No -2

Line No -3

This is test of reading from file Beready.txt by using StreamReader.
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This example perform read operation on BeReady.txt file. Create and few lines on
this file before executing the previous code. Above code use EndOfStream property
to check read pointer at end of stream or not. If pointer is note at end of stream while
loop continue read line by line from BeReady.txt file by using StreamReader’s
ReadLine() method. This method return string. Always close the stream before move

to perform other operation in the application so other resources can use this file.

Check your Progress2

1. StreamReader is able to read character by character from text file.
A. True
B. False

2. You can make instance of StreamReader class by using

A. Directorylnfo
B. FileStream
C. String

D. None of the above

2.3.3 StreamWriter

StreamWriter class used to write to the text file or another stream. It works almost
same as StreamReader class to perform write operation. This class provides facility

to write text in specific encoding.

Following is list of few important constructors of the StreamWriter class.

StreamWriter(Stream) Initializes a new instance of the StreamWriter class for

the specified stream by using UTF-8 encoding and the

default buffer size.

StreamWriter(Stream, Initializes a new instance of the StreamWriter class for
Encoding) the specified stream by using the specified encoding

and the default buffer size.
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StreamWriter(Stream, Initializes a new instance of the StreamWriter class for

Encoding, Int32) the specified stream by using the specified encoding

and buffer size.

StreamWriter(String) Initializes a new instance of the Stream\Writer class for

the specified file by using the default encoding and

buffer size.
StreamWriter(String, Initializes a new instance of the StreamWriter class for
Boolean) the specified file by using the default encoding and

buffer size. If the file exists, it can be either overwritten
or appended to. If the file does not exist, this

constructor creates a new file.

StreamWriter(String, Initializes a new instance of the StreamWriter class for

Boolean, Encoding) the specified file by using the specified encoding and

default buffer size. If the file exists, it can be either
overwritten or appended to. If the file does not exist, this

constructor creates a new file.

Table 2.9 StreamWriter Constructors (Source: https://docs.microsoft.com)

Properties

AutoFlush Gets or sets a value indicating whether the StreamWriter will flush
its buffer to the underlying stream after every call to Write(Char).

BaseStream Gets the underlying stream that interfaces with a backing store.

Encoding Gets the Encoding in which the output is written.
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NewLine Gets or sets the line terminator string used by the

current TextWriter.

(Inherited from TextWriter)

Table 2.10 StreamWriter Properties (Source: https://docs.microsoft.com)

Following is list of few important methods of the StreamWriter class.

Close() Closes the current StreamWriter object and the underlying
stream.
Dispose() Releases all resources used by the TextWriter object.

(Inherited from TextWriter)

Flush() Clears all buffers for the current writer and causes any buffered

data to be written to the underlying stream.

Write(String) Writes a string to the stream. Write method can also be used to

write text representation of any type.

WriteLine() Writes a line terminator to the text stream.
(Inherited from TextWriter)

WriteLine(String) Writes a string to the stream witha line terminator to the text
stream. WriteLine method can also be used to write text

representation of any type followed by line terminator.

Table 2.10 StreamWriter Methods (Source: https://docs.microsoft.com)

Following example shows you how to write to the file.

static void Main(string[] args)

{

StreamWriter streamWriter = new StreamWriter(@"E:\BeReady.txt");
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streamWriter.Write("This is Write operation");
streamWriter WriteLine("done by using StreamWriter class");

streamWriter.Flush();

streamWriter.WriteLine("You can write any type using Write method.");
streamWriter.WriteLine(DateTime.Now);
streamWriter.Flush();
Console.WriteLine("File write operation completed successfully");
Console.ReadLine();

}
OUTPUT

File write operation completed successfully

This example open BeReady.ixt file if exists and overwrite or create new one on

given path and write on the file. You can check the file on given location.

Wrie() and WriteLine() methods write text on the stream and Flush() methods apply
changes to physical file or stream and clear all buffer data. Do not forget to close the

stream after completion of write operation.
To append the existing file use following constructor in above example.
StreamWriter streamWriter = new StreamWriter(@"E:\BeReady.txt", true);

To write by using specific encoding use following constructore.This constructor take

three argument

1. File Path with file name as string
2. Append ( True/False)
3. Encoding (ASCIILUTF8,UTF16 etc..)

StreamWriter  streamWriter = new  StreamWriter(@"E:\BeReady.txt", false,
Encoding.ASCII);
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Check your Progress3

1.

Is StreamWriter class’s Write() method able to write DateTime type on the

file?

Yes

No

Flush method is Clears all buffers for the current writer.
True

False

2.4 DIRECTORY AND DIRECTORYINFO

The Directory and DirectoryInfo classes are represent folder on the file system.

Directory class is only contains static methods and DirectoryInfo class contains all

the methods of Directory class, constructors and properties. To use Directorylnfo

class you need to make instance of the DirectorylInfo class.

2.4.1 Directory

The Directory class is typically performoperations like copying, moving, renaming,

creating, and deleting directories.

Directory class has bunch of static methods to create new directory, delete, copy,

rename or move directory. You can also get list of files and sub directories of

selected directory by using enumerable collection.

Following is list of important static methods of Directory class.

CreateDirectory(String) Creates all directories and

subdirectories in the specified path

unless they already exist.

Delete(String) Deletes an empty directory from a
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specified path.

Delete(String, Boolean)

Deletes the specified directory and, if
indicated, any subdirectories and files

in the directory.

EnumerateDirectories(String)

Returns an enumerable collection of

directory names in a specified path.

EnumerateDirectories(String, String)

Returns an enumerable collection of
directory names that match a search

pattern in a specified path.

EnumerateDirectories(String, String,

SearchOption)

Returns an enumerable collection of
directory names that match a search
pattern in a specified path, and

optionally searches subdirectories.

EnumerateFiles(String, String,

SearchOption)

Returns an enumerable collection of
file names that match a search pattern
in a specified path, and optionally

searches subdirectories.

EnumerateFiles(String)

Returns an enumerable collection of

file names in a specified path.

EnumerateFiles(String, String)

Returns an enumerable collection of
file names that match a search pattern

in a specified path.

EnumerateFileSystemEntries(String)

Returns an enumerable collection of

file names and directory names in a
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specified path.

Exists(String)

Determines whether the given path

refers to an existing directory on disk.

GetAccessControl(String)

Gets a DirectorySecurity object that

encapsulates the access control list

(ACL) entries for a specified directory.

GetCreationTime(String)

Gets the creation date and time of a

directory.

GetCreationTimeUtc(String)

Gets the creation date and time, in
Coordinated Universal Time (UTC

format, of a directory.

GetCurrentDirectory()

Gets the current working directory of

the application.

GetDirectories(String, String,

SearchOption)

Returns  the names of the
subdirectories (including their paths
that match the specified search
pattern in the specified directory, and

optionally searches subdirectories.

GetDirectories(String)

Returns the names of subdirectories
(including their paths) in the specified
directory.

GetDirectories(String, String)

Returns the names of subdirectories
(including their paths) that match the

specified search pattern in the
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specified directory.

GetDirectoryRoot(String)

Returns the volume information, root
information, or both for the specified

path.

GetFiles(String)

Returns the names of files (including

their paths) in the specified directory.

GetFiles(String, String)

Returns the names of files (including
their paths) that match the specified
search pattern in the specified

directory.

GetFiles(String, String,
SearchOption)

Returns the names of files (including
their paths) that match the specified
search pattern in the specified
directory, using a value to determine

whether to search subdirectories.

GetFileSystemEntries(String)

Returns the names of all files and

subdirectories in a specified path.

GetLastAccessTime(String)

Returns the date and time the
specified file or directory was last

accessed.

GetLastAccessTimeUtc(String)

Returns the date and time, in
Coordinated Universal Time (UTC
format, that the specified file or

directory was last accessed.
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GetLastWriteTime(String)

Returns the date and time the
specified file or directory was last

written to.

GetLastWriteTimeUtc(String)

Returns the date and time, in
Coordinated Universal Time (UTC
format, that the specified file or

directory was last written to.

GetLogicalDrives()

Retrieves the names of the logical
drives on this computer in the form

"<drive letter>:\".

GetParent(String)

Retrieves the parent directory of the
specified path, including both absolute

and relative paths.

Move(String, String)

Moves a file or a directory and its

contents to a new location.

SetCreationTime(String, DateTime)

Sets the creation date and time for the

specified file or directory.

SetCreationTimeUtc(String,
DateTime)

Sets the creation date and time, in
Coordinated Universal Time (UTC
format, for the specified file or

directory.

SetCurrentDirectory(String)

Sets the application's current working

directory to the specified directory.

SetlLastAccessTime(String,

Sets the date and time the specified
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DateTime) file or directory was last accessed.

SetlLastAccessTimeUtc(String, Sets the date and time, in Coordinated
DateTime) Universal Time (UTC) format, that the

specified file or directory was last

accessed.

SetLastWriteTime(String, DateTime) Sets the date and time a directory was

last written to.

SetlLastWriteTimeUtc(String, Sets the date and time, in Coordinated
DateTime) Universal Time (UTC) format, that a

directory was last written to.

Table 2.11 Static Methods of Directory class (Source: https://docs.microsoft.com)

Following example shows how to use Directory class to manage directories and get

list of subdirectories.

static void Main(string[] args)

{

//Create new directory on G: drive

Directory.CreateDirectory("G:\\Courses");

Console.WriteLine("Directory created...");

/ICreate sub directories of Courses

Directory.CreateDirectory("G:\\Courses\\MCA");

Console.WriteLine("Directory created...");

Directory.CreateDirectory("G:\\Courses\\M.Sc. IT");
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Console.WriteLine("Directory created...");

Directory.CreateDirectory("G:\\Courses\\B. Sc. IT");

Console.WriteLine("Directory created...");

//Print name of sub directories of Courses directory
String[] DirNames = Directory.GetDirectories("G:\\Courses");
Console.WriteLine("Sub directories of Courses directory are... ");
foreach(var dir in DirNames )

{

Console.WriteLine(dir);

}

Console.ReadLine();
}
OUTPUT
Directory created...
Directory created...
Directory created...
Directory created...
Sub directories of Courses directory are...
G:\Courses\B. Sc. IT
G:\Courses\M.Sc. IT
G:\Courses\MCA

In above example by using Directory.CreateDirectory() method create new directory.
CreateDirectory() method creates new directory if directory with specified name and

path not exists.
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Directory.GetDirectories("G:\\Courses") methods return collections of sub directories

of specified directory as array of string.

You can also get list of files from specified directory. To test this first create one or

two files in M.Sc. IT directory and execute following code.

//Print name of files of M.Sc. IT directory

String[] FileNames = Directory.GetFiles("G:\\Courses\\M.Sc. IT");
Console.WriteLine("Files of directory are... ");

foreach (var file in FileNames)

{

Console.WriteLine(file);

}

Console.ReadLine();

OUTPUT
Files of directory are...

G:\Courses\M.Sc. ITW.Sc(IT) Doc File.docx

2.4.2 Directoryinfo

Directorylnfo provides instance methods for creating, moving, and enumerating

through directories and subdirectories. You cannot inherit Directorylnfo class.

Directorylnfo class have advantages over Directory class if you are perform many
operations on same directory. Directory class perform security check every time you
use its method. While in DirectorylInfo class security check performed only when you

make instance of Directorylnfo.
Directorylnfo class have only one constructor.

Directorylnfo dirinfo = new DirectoryInfo("G:\\Courses");
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Following is list of properties.

Attributes Gets or sets the attributes for the current file or
directory.
(Inherited from FileSystemInfo)

CreationTime Gets or sets the creation time of the current file or

directory.

(Inherited from FileSystemInfo)

CreationTimeUtc

Gets or sets the creation time, in coordinated

universal time (UTC), of the current file or directory.

(Inherited from FileSystemInfo)

Exists Gets a value indicating whether the directory exists.
Extension Gets the string representing the extension part of
the file.
(Inherited from FileSystemInfo)
FullName Gets the full path of the directory.

LastAccessTime

Gets or sets the time the current file or directory

was last accessed.

(Inherited from FileSystemInfo)

LastAccessTimeUtc

Gets or sets the time, in coordinated universal time
(UTC), that the current file or directory was last

accessed.
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(Inherited from FileSystemInfo)

LastWriteTime Gets or sets the time when the current file or
directory was last written to.
(Inherited from FileSystemInfo)

LastWriteTimeUtc Gets or sets the time, in coordinated universal time
(UTC), when the current file or directory was last
written to.

(Inherited from FileSystemInfo)

Name Gets the name of this DirectoryInfo instance.

Parent Gets the parent directory of a specified
subdirectory.

Root Gets the root portion of the directory.

Table 2.12 Properties of Directoryinfo class (Source: https://docs.microsoft.com)

Following is list of important methods of Directorylnfo class

Create()

Creates a directory.

CreateSubdirectory(String)

Creates a subdirectory

of
subdirectories on the specified path.
The specified path can be relative tg

this instance of the DirectoryInfo class.

Delete()

Deletes this Directorylinfo if it is empty.
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Delete(Boolean)

Deletes this instance of
a Directorylnfo, specifying whether ta

delete subdirectories and files.

EnumerateDirectories()

Returns an enumerable collection of
directory information in the current

directory.

EnumerateDirectories(String)

Returns an enumerable collection of
directory information that matches a

specified search pattern.

EnumerateDirectories(String,

SearchOption)

Returns an enumerable collection of
directory information that matches a
specified search pattern and search

subdirectory option.

EnumerateFiles()

Returns an enumerable collection of

file information in the current directory.

EnumerateFiles(String)

Returns an enumerable collection of
file information that matches a search

pattern.

EnumerateFiles(String, SearchOption)

Returns an enumerable collection of
file information that matches aq
specified search pattern and search

subdirectory option.
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EnumerateFileSystemInfos() Returns an enumerable collection of

file system information in the current

directory.

EnumerateFileSystemInfos(String) Returns an enumerable collection of

file system information that matches a

specified search pattern.

EnumerateFileSystemInfos(String, Returns an enumerable collection of

SearchOption) file system information that matches a

specified search pattern and search

subdirectory option.

GetAccessControl() Gets a DirectorySecurity object that

encapsulates the access control list
(ACL) entries for the directory
described by the
current Directorylnfo object.

GetDirectories() Returns the subdirectories of the

current directory.

GetDirectories(String) Returns an array of directories in the

current Directorylnfo matching the

given search criteria.

GetDirectories(String, SearchOption) Returns an array of directories in the

current Directorylnfo matching the
given search criteria and using a value

to determine whether to search
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subdirectories.

GetFiles() Returns a file list from the current
directory.
GetFiles(String) Returns a file list from the current

directory matching the given search

pattern.

GetFiles(String, SearchOption) Returns a file list from the current

directory matching the given search
pattern and using a value to determine

whether to search subdirectories.

GetFileSystemInfos() Returns an array of strongly

typed FileSystemInfo entries

representing all the files and

subdirectories in a directory.

GetFileSystemInfos(String) Retrieves an array of strongly

typed FileSystemInfo objects

representingthe files and
subdirectories that match the specified

search criteria.

GetFileSystemInfos(String, Retrieves an array|

SearchOption) of FileSystemInfo objects that

represent the files and subdirectories

matching the specified search criteria.
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MoveTo(String) Moves a Directorylnfo instance and its

contents to a new path.

Refresh() Refreshes the state of the object.

(Inherited from FileSystemInfo)

Table-2.13 Methods of Directoryinfo (Source:https://docs.microsoft.com)
Following example demonstrate use of the Directorylnfo class.

Directorylnfo dirlnfo = new Directorylnfo("G:\\Courses\\M.Sc. IT Subjects");
//Create Folder on file system

dirinfo.Create();

Console.WriteLine("Directory created...");

//Print name of sub directories of Courses directory
String[] DirNames = Directory.GetDirectories("G:\\Courses");
Console.WriteLine("Sub directories of Courses directory are... ");
foreach (var dir in DirNames)

{

Console.WriteLine(dir);

}

Console.ReadLine();

//Move directory info instance  from G:\Courses\M.Sc. IT Subjects to
G:\Courses\M.Sc. IT directory

try
{
dirInfo.MoveTo("G:\\Courses\\M.Sc. IT\M.Sc. IT Subjects");

Console.WriteLine("Directorylnfo moved to G:\\Courses\\M.Sc. IT\\");
}

catch(IOException ex)

{

Console.WriteLine(ex.Message);

}
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foreach(DirectorylInfo dir in dirlnfo.Parent.GetDirectories())

{

Console.WriteLine(dir.FullName);

}

Console.ReadLine();

//Print name of sub directories of Courses directory
Console.WriteLine("Root of the directory is " + dirlnfo.Root. ToString());
Console.WriteLine("Parent of the directory is " + dirlnfo.Parent. ToString());

Console.ReadLine();

}
OUTPUT

Directory created...

Sub directories of Courses directory are...
G:\Courses\B. Sc. IT

G:\Courses\M.Sc. IT

G:\Courses\M.Sc. IT Subjects
G:\Courses\MCA

Directorylnfo moved to G:\Courses\M.Sc. IT\
G:\Courses\M.Sc. IT\M.Sc. IT Subjects

Root of the directory is G:\
Parent of the directory is M.Sc. IT

Above code first make instance of Directorylnfo class with path “G:\Courses\M.Sc. IT

Subjects”.

Directorylnfo dirlnfo = new Directorylnfo("G:\\Courses\\M.Sc. IT Subjects");

Next step is to create supplied directory by using Create() method.

dirinfo.Create();
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To check directory is created or not print all sub directories of “G:\Courses” directory

by using Directory class.

By using directory class print all sub directories of “G:\Courses” directory.
//Print name of sub directories of Courses directory

String[] DirNames = Directory.GetDirectories("G:\\Courses");

Console.WriteLine("Sub directories of Courses directory are... ");

foreach (var dir in DirNames)

{

Console.WriteLine(dir);

}

Console.ReadLine();

Now suppose we want to move our instance from “M.Sc. IT Subjects” directory to

“G:\ Courses\M.Sc. IT\” directory. Use MoveTo() method with new directory path.

try

{
dirInfo.MoveTo("G:\\Courses\\M.Sc. IT\M.Sc. IT Subjects");
Console.WriteLine("Directorylnfo moved to G:\\Courses\\M.Sc. IT\\");

}

catch(IOException ex)

{

Console.WriteLine(ex.Message);

}

MoveTo() methods move all sub directories of instantiated directories to new location
and remove instantiated directory. It assign reference of newly created directory to

existing object of Directorylnfo class.

By using Parent and Root property you can get name of parent directory and drive

name.
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There are many other properties and methods given in table no —2.12 and 2.13.

Check your Progress 4

1.

Can we use both the classes Directory and Directorylnfo to move directory

from one location to another location?
Yes
No

Is GetParent() methods of Directory class is similar to Parent properties of

DirectoryInfo instance?

Yes
No

2.5 FILE AND FILEINFO

File and Filelnfo classes are used to perform create, open, read, write, copy and

move operation on single file. File class provide static methods while Filelnfo

provides instance methods. In many cases File class static methods faster for single

operation on file. Filelnfo class is basically more used to perform multiple operations

on specific file. File.Exist() method is faster than Filelnfo instance’s Exist() method.

2.5.1 File

The File class provides static methods to perform create, open, read, write, copy,

delete and move operations. As all methods are static so no need to make instance

of File class to use these methods.

Following table describe important static methods of File class.

AppendAllLines(String, Appends lines to a file, and then closes the

IEnumerable<String>) file. If the specified file does not exist, this

method creates a file, writes the specified

lines to the file, and then closes the file.
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AppendAllText(String, String)

Opens a file, appends the specified string to
the file, and then closes the file. If the file
does not exist, this method creates a file,
writes the specified string to the file, then

closes the file.

AppendAllText(String, String,
Encoding)

Appends the specified string to the file using
the specified encoding, creating the file if it

does not already exist.

AppendText(String)

Creates a StreamWriter that appends UTF-
8 encoded text to an existing file, or to a

new file if the specified file does not exist.

Copy(String, String)

Copies an existing file to a new file.
Overwriting a file of the same name is not

allowed.

Copy(String, String, Boolean)

Copies an existing file to a new file.
Overwriting a file of the same name is

allowed.

Create(String) Creates or overwrites a file in the specified
path.
CreateText(String) Creates or opens a file for writing UTF-8

encoded text. If the file already exists, its

contents are overwritten.
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Decrypt(String)

Decrypts a file that was encrypted by the
current account using

the Encrypt(String) method.

Delete(String) Deletes the specified file.

Encrypt(String) Encrypts a file so that only the account used
to encrypt the file can decrypt it.

Exists(String) Determines whether the specified file exists.

GetAttributes(String) Gets the FileAttributes of the file on the
path.

GetCreationTime(String) Returns the creation date and time of the

specified file or directory.

GetLastAccessTime(String)

Returns the date and time the specified file

or directory was last accessed.

GetLastWriteTime(String)

Returns the date and time the specified file

or directory was last written to.

Move(String, String)

Moves a specified file to a new location,
providing the option to specify a new file

name.

Open(String, FileMode)

Opens a FileStream on the specified path

with read/write access with no sharing.
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Open(String, FileMode,

FileAccess)

Opens a FileStream on the specified path,
with the specified mode and access with no

sharing.

Open(String, FileMode,

FileAccess, FileShare)

Opens a FileStream on the specified path,
having the specified mode with read, write,
or read/write access and the specified

sharing option.

OpenRead(String) Opens an existing file for reading.

OpenText(String) Opens an existing UTF-8 encoded text file
for reading.

OpenWrite(String) Opens an existing file or creates a new file

for writing.

ReadAllBytes(String)

Opens a binary file, reads the contents of

file.

the file into a byte array, and then closes the

ReadAllLines(String)

Opens a text file, reads all lines of the file,

and then closes the file.

ReadAllText(String)

Opens a text file, reads all the text in the

file, and then closes the file.

ReadLines(String)

Reads the lines of a file.
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Replace(String, String, String)

Replaces the contents of a specified file
with the contents of another file, deleting the
original file, and creating a backup of the

replaced file.

Replace(String, String, String,
Boolean)

Replaces the contents of a specified file
with the contents of another file, deleting the
original file, and creating a backup of the
replaced file and optionally ignores merge

errors.

WriteAlIBytes(String, Byte[])

Creates a new file, writes the specified byte
array to the file, and then closes the file. If
the target file already exists, it is

overwritten.

WriteAllLines(String, String[])

Creates a new file, write the specified string

array to the file, and then closes the file.

WriteAllText(String, String)

Creates a new file, writes the specified
string to the file, and then closes the file. If
the target file already exists, it is

overwritten.

Table-2.14 Static Methods of File (Source:https://docs.microsoft.com)

In Table 2.14 many methods have several overload methods to perform same

operation with different arguments.

Following example check given text file is exist or not. If file is exist than open for

read operation and if not exist than create new file for write operation. In same

example after writing to the file perform read operation and display file content on

console.
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static void Main(string[] args)

{
String FilePath = "G:\\Courses\\FileMethods.txt";

if('File.Exists(FilePath))

{
Console.WriteLine("New File created with name - " + FilePath);
String[] fileContent = new String[5];
fileContent[0] = "Following are few methods of File class to open file";
fileContent[1] = "File.Open";
fileContent[2] = "File.OpenRead";
fileContent[3] = "File.OpenText";
fileContent[4] = "File.OpenWrite";

/ICreate new file, write lines and close the file

File.WriteAllLines(FilePath, fileContent);

}

Console.WriteLine("Content of " + FilePath + " file");
/lopen, read and close an existing text file.
String[] fileTextContent = File.ReadAllLines(FilePath);

foreach(string s in fileTextContent)

{

Console.WriteLine(s);

Console.ReadLine();

}
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OUTPUT

New File created with name - G:\Courses\FileMethods.txt
Content of G:\Courses\FileMethods.txt file

Following are few methods of File class to open file
File.Open

File.OpenRead

File.OpenText

File.OpenWrite

This example demonstrate the way to create file and write multiple lines by using
WriteAllLines() method if file is not exists. This example also demonstrate read

operation on same file by using ReadAllLines() method.

The File class has many methods that open file for read or write operation. These
methods create FileStream or StreamWriter or StreamReader instance. You can use

previously learned methods of respective instance to perform operations on stream.

2.5.2 Filelnfo

FileInfo class is used in case of you want to perform several operations on same file.
It provide better performance as compare to File class as security check performed

only once when instance of Filelnfo class created.

FileInfo class provides properties and instance methods for create, copy, delete,
open and move operation on files. By using Filelnfo class you can create object of
FileStream objects. This class also part of System.lIO namespace. Filelnfo class is
not inheritable. You can use FileAccess, FileMode and FileSharing options while

opening file using Filelnfo class.
Filelnfo class has only one constructor and it take file path string as argument.

FileInfo fobj = new FileInfo(“G:\\Courses\\TestFile.txt”);
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Properties of Filelnfo class

Attributes Gets or sets the attributes for the current file or
directory.
(Inherited from FileSystemInfo)

CreationTime Gets or sets the creation time of the current file or
directory.
(Inherited from FileSystemInfo)

CreationTimeUtc Gets or sets the creation time, in coordinated universal
time (UTC), of the current file or directory.
(Inherited from FileSysteminfo)

Directory Gets an instance of the parent directory.

DirectoryName

Gets a string representing the directory's full path.

Exists Gets a value indicating whether a file exists.

Extension Gets the string representing the extension part of the
file.
(Inherited from FileSystemInfo)

FullName Gets the full path of the directory or file.
(Inherited from FileSystemInfo)

IsReadOnly Gets or sets a value that determines if the current file is

read only.

LastAccessTime

Gets or sets the time the current file or directory was

last accessed.
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(Inherited from FileSystemInfo)

LastAccessTimeUtc

Gets or sets the time, in coordinated universal time
(UTC), that the current file or directory was last
accessed.

(Inherited from FileSystemInfo)

LastWriteTime Gets or sets the time when the current file or directory
was last written to.

(Inherited from FileSystemInfo)

LastWriteTimeUtc Gets or sets the time, in coordinated universal time
(UTC), when the current file or directory was last
written to.

(Inherited from FileSystemInfo)
Length Gets the size, in bytes, of the current file.
Name Gets the name of the file.

Table-2.15 Properties of Filelnfo class (Source: https://docs.microsoft.com)

Methods of Filelnfo class

AppendText() Creates a StreamWriter that
appends text to the file represented
by this instance of the Filelnfo.

CopyTo(String) Copies an existing file to a new file,

existing file.

disallowing the overwriting of an
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CopyTo(String, Boolean)

Copies an existing file to a new file,
allowing the overwriting of an

existing file.

Create() Creates a file.

CreateText() Creates a StreamWriter that writes
a new text file.

Decrypt Decrypts a file that was encrypted
by the current account using
the Encrypt() method.

Delete() Permanently deletes a file.

Encrypt Encrypts a file so that only the
account used to encrypt the file can
decrypt it.

MoveTo(String) Moves a specified file to a new

location, providing the option to

specify a new file name.

Open(FileMode)

Opens a file in the specified mode.

Open(FileMode, FileAccess)

Opens a file in the specified mode
with read, write, or read/write

access.

Open(FileMode, FileAccess, FileShare)

Opens a file in the specified mode
with read, write, or read/write

access and the specified sharing
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option.

OpenRead() Creates a read-only FileStream.

OpenText() Creates a StreamReader with
UTF8 encoding that reads from an
existing text file.

OpenWrite() Creates a write-only FileStream.

Refresh() Refreshes the state of the object.

(Inherited from FileSystemInfo)

Replace(String, String)

Replaces the contents of a
specified file with the file described
by the current Filelnfo object,
deleting the original file, and
creating a backup of the replaced
file.

Replace(String, String, Boolean)

Replaces the contents of a
specified file with the file described
by the current Filelnfo object,
deleting the original file, and
creating a backup of the replaced
file. Also specifies whether to

ignore merge errors.

ToString()

Returns the path as a string. Use

the Name property for the full path.

Table-2.14 Instance Methods of FileInfo (Source: https://docs.microsoft.com)
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Let’s open existing file - G:\Courses\FileMethods.txt and append the text of this file.

Append option is live old content of the file as it is and add new content at the end of

file content.
static void Main(string[] args)
{
String FilePath = "G:\\Courses\\FileMethods.txt";
FileInfo FileObj = new Filelnfo(FilePath);
//Write on to file using StreamWriter
StreamWriter sw = FileObj.AppendText();
sw.WriteLine("Following are few methods of Filelnfo class to open file");
sw.WriteLine("Open(FileMode)");
sw.WriteLine("OpenRead()");
sw.WriteLine("OpenWrite()");
sw.WriteLine("OpenText()");
sw.Flush();
sw.Close();
//Open to read from file using StreamReader
StreamReader sr = FileObj.OpenText();
Console.WriteLine("Content of File - " + FilePath);
Console.WriteLine(sr.ReadToEnd());

sr.Close();

Console.ReadLine();
}
OUTPUT:
Content of File - G:\Courses\FileMethods.txt

Following are few methods of File class to open file
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File.Open
File.OpenRead
File.OpenText

File.OpenWrite

Following are few methods of Filelnfo class to open file
Open(FileMode)

OpenRead()

OpenWrite()

OpenText()

Check your Progress 5

1. property of Filelnfo class used to get file extension.
A. GetExtension

B. SetExtension

C. Extension

D. None of Above

2. is return type of Open() method of File class.
A. FileStream

B. StreamWriter

C. StreamReader

D. None of Above

3. Filelnfo class provides methods to write on to file.

A. True

B. False
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2.6 PARSING PATHS

In windows and other operating system file system is used to access file or directory.
Each operating system has specific format for path to access file or directory.

Windows use following format to represent path of file or directory.

Drive letter followed by volume separator (:)

Example: C:, D:

Directory Separator (\)

Example: C:\TempDir\

Path can be location of directory or location of file. File can be identify by using
extension. Extension is used to identify file type. Many operating system limit
extension size three character but it can be different base on operating system to

operating system.
File Extension Separator (.)

Example: C:\TempDir\MyFile.txt

Path can be relative or absolute. Absolute path start with volume or drive character.

Contains drive separator, directory name and drive separator.

Example : C:\TempDir\

Relative path starts with directory name or with current directory.

Example : Subjects\SubjectNames.ixt

.Net framework providestatic class Path to parse file or directory path. Path class is
part of System.|lO namespace. Path class works with instance of string that contains

path. Path class has following static methods.
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ChangeExtension(String, Strinq)

Changes the extension of a path

string.

Combine(String[])

Combines an array of strings into a

path.

Combine(String, String)

Combines two strings into a path.

Combine(String, String, String)

Combines three strings into a path.

Combine(String, String, String, String)

Combines four strings into a path.

GetDirectoryName(String)

Returns the directory information for

the specified path string.

GetExtension(String)

Returns the extension (including the
period ".") of the specified path

string.

GetFileName(String)

Returns the file name and extension

of the specified path string.

GetFileNameWithoutExtension(String)

Returns the file name of the
specified path string without the

extension.

GetFullPath(String)

Returns the absolute path for the

specified path string.
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GetlnvalidFileNameChars()

Gets an array containing the
characters that are not allowed in file

names.

GetlnvalidPathChars()

Gets an array containing the
characters that are not allowed in

path names.

GetPathRoot(String)

Gets the root directory information of

the specified path.

GetRandomFileName()

Returns a random folder name or file

name.

GetTempFileName()

Creates a uniquely named, zero-byte
temporary file on disk and returns
the full path of that file.

GetTempPath()

Returns the path of the current

user's temporary folder.

HasExtension(String)

Determines whether a path includes

a file name extension.

IsPathRooted(String)

Returns a value indicating whether
the specified path string contains a

root.

Table-2.15 Static Methods of Path class (Source: https://docs.microsoft.com)
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Path class provides fields to set directory separator character, path separator
character and volume separator character. All this fields have default values so only

useful if platform specific separator you want to set.

AltDirectorySeparatorChar Provides a platform-specific alternate character

used to separate directory levels in a path string
that reflects a hierarchical file system

organization.

DirectorySeparatorChar Provides a platform-specific character used to

separate directory levels in a path string that

reflects a hierarchical file system organization.

InvalidPathChars Provides a platform-specific array of characters

that cannot be specified in path string arguments

passed to members of the Path class.

PathSeparator A platform-specific separator character used to

separate path strings in environment variables.

VolumeSeparatorChar Provides a platform-specific volume separator

character.

Table-2.16 Fields of Path class (Source: https://docs.microsoft.com)

Following example parse given path into Volume name, Full Path, File Name and

File Extension.

static void Main(string[] args)

{
string path = @"G:\Courses\M.Sc. IT\M.Sc. IT Subjects\Subjects.txt";
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//Parse Drive name from path

Console.WriteLine("Volume / Drive name :" + Path.GetPathRoot(path));
//Parse direcory path from path

Console.WriteLine("Directory : " + Path.GetDirectoryName(path));
//Parse file name from path

Console.WriteLine("File name : " + Path.GetFileName(path));
//Parse extension of file

Console.WriteLine("Extension of File : " + Path.GetExtension(path));

Console.ReadLine();

OUTPUT

Volume / Drive name :G:\
Directory : G:\Courses\M.Sc. IT\M.Sc. IT Subjects
File name : Subjects.txt

Extension of File : .txt

Above example provides us drive name, directory name with full path, file name from
path and extensions of file. This example not check for actually the directory and file

exists on file system. Path class is useful to create valid path for file system.

Check your Progress 6

1. Path class performs operations on instances that contain file or
directory path information.

A. Filelnfo

B. Directorylnfo
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C. String.

D. None of Above

2. method return absolute path.
A. GetDirectoryName()

B. GetFullPath()

C. GetPathRoot()

D. None of Above

2.7LET US SUM UP

In this unit you are learn about managing files and directories on file system using
different static and instance classes provided by System.|lO name space. To perform
read or write operation on file first you need to create stream. Stream is a

intermediator between physical file and application.

There are three classes to create stream. FileStream, StreamWriter and
StreamReader are these classes. FileStream works with all types file as it is works

with bytes. It preferable when you are working with binary data.

StreamWriter and StreamReader is useful to works with text file with specific
encoding or default encoding. To perform write operation on text file use
StreamWriter class. To perform read operation use StreamReader class. Both

classes provides many useful methods for write and read operation.

To create, delete, move or copy directory on file system System.lO namespace
provides Directory and Directorylnfo class. For single operation on the directory use
static class Directory. For multiple operation on same directory use Directorylnfo

class.
To manage files on file system System.lO namespace provides static File class and

FileInfo instance class. Same as Directory and Directorylnfo class for single

operation use File class and for multiple operation on same file use Filelnfo class.
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Direcorylnfo and Filelnfo class provides better performance in case of multiple

operation you want to perform on same directory and file respectively.

To parse path or create path .net framework provide static class Path. It is useful to
validate the path, retrieve volume, directory, filename and file extension from given

path as string.

The scope of this material is very limited but you can experiment yourself all the

methods described in respective classes.

2.8CHECK YOUR PROGRESS: POSSIBLE ANSWERS

Check your Progress 1
Answer —1: D

Write is not a FileMode

Answer —2: C
Encoding.ASCII.GetBytes(fileData)

Check your Progress 2
Answer — 1: A

Read() method read next character from stream.

Answer—-2:D

None of Above

Check your Progress 3
Answer — 1: A
YES, Write() method able to works with DateTime type.

Answer —2: B

True, Flush() method clean all buffer data and writes to physical file.
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Check your Progress 4
Answer — 1: A
Yes Directory class has Move() method and Directorylnfo class has MoveTo()

method.

Answer — 2: A
Yes, GetParent() of Directory class and Parent property of Directorylnfo class return

Directorylnfo object

Check your Progress 5
Answer — 1: C

Extension property is used to get extension of file.

Answer —2: A

The return type of Open() method is FileStream.

Answer —-3: B

False, To perform write operation you need to use StreamWriter or FileStream.

Check your Progress 6
Answer — 1: C

Path class works with instance of String that represent relative or absolute path.

Answer —-2: B

GetFullPath() method return absolute path.

2.9 FURTHER READING

e Chapter 24: Manipulating Files and the Registry
Christian Nagel, Bill Evjen, Jay Glynn, Karli Watson, Morgan Skinner,
Professional C# 2012 And .Net 4.5, Wrox Publication

e Chapter 14: Using 10
Herbert Schildt, C# 4.0: The Complete Reference, The McGraw-Hill

Companies
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¢ System.lO Namespace

https://docs.microsoft.com/en-us/dotnet/api/system.io?view=netframework-
4.6.2

2.10 ASSIGNMENTS

e Make method list of FileStream, StreamWriter, StreamReader with parameter
and return type.

2.11 ACTIVITIES

e Activity-1

Develop console application that perform directory manipulation (Create,
Delete, Copy, Move with sub directory and files) on file system using

Directory and DirectoryInfo class.
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