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Introduction

To reducethe number of issuesyou deal with, you work at a certain
level of detail. In objectoriented (OO)computeresethe level of detail
atwhiche 2 dzfbiiRgisthe levelof abstraction

Computerscientistshaveinventedobject orientation and numerousother conceptsthat
reduce the level of complexity at which programmershave to work. Using powerful
abstractions makesthe job simpler and far less error-prone than it usedto be. In a
sense,ii K | vih& &he past half-century or so of computing progresshas been about:
managingever more complexconceptsand structureswith everfewer errors.



OOP

Basic concepts of programming asimplicity, clarity and generality. These concepts are
the true way for success in complex projects.

Objectoriented programming(OOP)is a programmingparadigmthat uses"objects" ¢
data structures consistingof data-fields and methods ¢ and their interactionsto design
applicationsand computerprograms

OOPhas roots that can be traced to the 196Gs. As hardware and software became
increasinglycomplex,quality wasoften compromised Researcherstudiedwaysto maintain
software quality and developedobjectoriented programmingin part to addresscommon
problems by strongly emphasizingdiscrete, reusable units of programming logic The
methodology focuseson data rather than processes,with programs composedof self
sufficient modules (objects) each containingall the information neededto manipulateits
own datastructure.

An object-oriented program may thus be viewedasa collectionof cooperatingobjects,
as opposedto the conventionalmodel, in which a program is seen as a list of tasks
(subroutines}to perform. In OOPeachobject is capableof receivingmessagesprocessing
data, and sending messagesto other objects and can be viewed as an independent
'machine'with a distinctrole or responsibility Theactions(or "operators")on theseobjects
are closelyassociatedvith the object.




Procedural programming versus OQP

Procedurabpproachhastheseproblems

Q L dt@acomplex YouR 2 yw@irit the details. If you O | yi€lifie the objectsand pull
them from the morassof details to deal with separately,you must deal with all the
complexitiesof the problemat the sametime.

QItA A flesilile.

Q It A & yeGsable Havingsolveda problem once, you want to be able to reuse the
solutionin other placeswithin my program If & 2 d4QdkyS/ou may be ableto reuseit in
future programsaswell.



C# features

TheseC#featuresare necessaryor writing objectoriented programs

"Q Controlled access C#controls the way in which classmemberscan be accessedC#
keywordsenableyou to declaresomememberswide opento the publicwhereasinternal
membersare protectedfrom view and somesecretsare kept private.

'Q Specialization C# supports specialization through a mechanism known as class
inheritance Oneclassinheritsthe membersof anotherclass Forexample,you cancreate
aCar classasaparticulartype of Vehicle

'Q Polymorphism This feature enablesan object to perform an operation the way it
wants to. The Rocket type of Vehicle mayimplementthe Start operation much
differently from the way the Car type of Vehicle does But all Vehicle s havea
Start operation,andyou canrely on that.

Q Indirection. Objectsfrequently use the servicesof other objects T by calling their
public methods But classescan d | Y ®@ Y dzO Kbbut the classeshey use Thetwo
classesare then said to be & 0 Zightly O 2 dzLJtwSiéhdriakes the using classtoo
dependenton the used class The designis too brittle T liable to break if you make
changes But changeis inevitable in software, so you should find more indirect ways to
connectthe two classes¢ K | vihn€éithe C#interfaceconstructcomesin.



Fundamental concepts and features of OQP

Class Defines the abstract characteristics of a thing (object), including the thing's
characteristics(its attributes, fields or properties) and the thing's behaviors(the things it
can do, or methods, operations or features) One might saythat a classis a blueprint or
factorythat describeghe nature of something

Classegrovide modularity and structure in an objectoriented computer program A
class should typically be recognizableto a non-programmer familiar with the problem
domain, meaningthat the characteristicsof the classshould make sensein context Also,
the code for a classshould be relatively self-contained (generally using encapsulation)
Collectivelythe propertiesand methodsdefinedby a classare calledmembers

Object. A pattern (exemplar)of a class The classof Cardefinesall possiblecarsby listing
the characteristicaand behaviorsthey canhave the object FordFocuss one particular car,
with particular versionsof the characteristics A FordFocuss model, FordFocushas silver
bodycolor.

Class Car would consist of traits shared by all cars, such a
model and body color (characteristics), and the ability to
run and to be driven (behaviors).

CAR



Fundamental concepts and features of OOP

Instance One can have an instanceof a classor a particular object The instanceis the
actual object createdat runtime. In programmerjargon,the FordFocu®bjectis aninstance
of the Carclass Theset of valuesof the attributes of a particular object is calledits state.
Theobject consistf state andthe behaviorthat's definedin the object'sclass

Metihed. An object's abilities. In language methods(sometimesreferredto as"functions’)
are verbs FordFocuss a carthat canbe driven. Sodrive() is one of FordFocusnethods She
may have other methodsas well, for exampleon() or off() or accelerate()or decelerate()
Within the program,usinga method usuallyaffectsonly one particularobject

Messagepassing "Theprocessby which an object sendsdatato another object or asksthe

other object to invoke a method." Also known to some programming languagesas
interfacing Forexample,the object calledJohnmaytell the FordFocusbjectto accelerate
by passinga "accelerate"messageavhichinvokes'accelerate"method of FordFocus

FordFocus



Fundamental concepts and features of OOP

Inheritance. "Subclasses"are more specializedversions of a class, which inherit attributes and
behaviorsfrom their parent classesand canintroduce their own. Many modelsof carsare prototypes
of previousmodels(modelseries)

Multiple inheritanceis inheritancefrom more than one ancestorclass neither of theseancestorsbeing
an ancestorof the other. Forexample,independentclassesould define Computersand MobilePhone
anda Communicatorobject couldbe createdfrom thesetwo whichinheritsall the (multiple) behaviorof
computersand mobile phones Thisis not alwayssupported,asit canbe hard both to implementandto
usewell.

Abstraction. Abstractionis simplifyingcomplexreality by modelingclassesappropriateto the problem,
andworkingat the mostappropriatelevel of inheritancefor a givenaspectof the problem

Abstractionis alsoachievedthrough composition Forexample,a classCarwould be madeup of an
Engine Gearbox Steeringobjects,and manymore components

Tobuild the Carclass,one doesnot needto know how the different componentswork internally, but
only how to interfacewith them, i.e., sendmessages$o them, receivemessage$rom them, and perhaps
makethe different objectscomposinghe classnteractwith eachother.

Encapsulation Encapsulatiorconcealghe functional details of a classfrom objectsthat sendmessages
to it. Forexample the Carclasshasa accelerate()method. Thecodefor the accelerate()methoddefines
exactlyhow a accelerationhappens(with checkingaccelerationlimits of car). Encapsulations achieved
by specifyingwhich classesnayusethe membersof anobject

Thereasonfor encapsulationisto prevent clientsof an interfacefrom dependingon those parts of
the implementationthat are likely to changein the future, thereby allowingthose changeso be made
more easilythat is, without changego clients



Simple C# Program

C#demandsthat all programlogic be containedwithin a type definition. Unlike many
other languagesin C#it is not possibleto create globalfunctionsor global points of data.
Rather,all data membersand methodsmust be containedwithin atype definition.

To get the ball rolling, create a new Console Application project named
SimpleCSharpAp@#Asyou mightagree,the initial code statementsare rather uneventful

using System:;

namespace SimpleCSharpApp

{

class Program

{

static void Main()

{
}
}
}

C#is a casesensitive programming language Therefore,a a | Asyhet the sameas
a Y I AayidOReadlingé is not the same as dReadLin€ Giventhis, be aware that all C#
keywordsare lowercase(public,lock,class global,and soon), while namespacestypes, and

member namesbegin (by convention)with an initial capital letter and have capitalizedthe
first letter of any embeddedwords.

As a rule of thumb, whenever you receive a compiler error regarding
dundefined symbol§ 06 S  éhdekgur 8p2lling




Compilation and running

SimpleCSharpApp.cs - Notepad

=S ™)

Eile Edit Format Yiew Help

using system,

1
class Program
1
static void Main()
1

-

namespace simpleCsharpApp

You can create source code with
Microsoft Notepad

- Compile your program withsc.exe

E:“Programs>csc SimpleCiharplApp.cs

E:~Programs>*SimpleCSharpApp

3
¥
¥
BN C\Windows\System32icmd.exe
R un yO ur E:“Programs»_
program.

Result of running is
nothing !!!

Microzsoft (R> Uiswal CH# 2005% Compiler version 8.00.50727._4016
for Microsoft (R» Windows (R> 2005 Framework version 2.0.50727
Copuyright <C»> Microsoft Corporation 2001-200%. All rights reserved.




Path specification

|j » Control Panel » System and Maintenance » System

System Properties L&J ]
Tasks . .
View basig

- Computer Mame | Hardware | Advanced | System Protection | Remote
G Device Manager

For comfort work with C# compile B ass
you should specify .NET Framew e EmnEsen

Windows edit] *You must be logged on as an Administrator to make most of these changes.

- Performance
Windows ) )
Visual effects, processor scheduling, memory usage, and virtual memary

Copyright]

Advanced system settin . Seftings...
p at h G g Service Pa -
User Profiles
Environment Variables Desktop settings related to your logon
User variables for White Seal ﬂ
Variable Value I Startup and Recovery
TEMP %USERPROFILE %:\AppData'Local Temp System startup. system failure. and debugging information
TMP %USERPROFILEY:\AppData'Local Temp
| Seftings... |
MNew User Variable L-'EE'-J
Mew... ] | Edit... | | Delete Environment Variables...
Variable name: PATH System variables
QK | | Cancel | Ap
Variable value: awsMicrosoft.NET\Framewaork 2.0, 50723 Variable Value s
ComSpec Ciiwindowssystem32\cmd. exe
[ ok || cencel | |||DFsRAciGon  Fause
FP_NO_HOST_C... MO
- ym NUMBER. OF P... 2 . -
B C\Windows\System32\cmd.exe |E|E|_E_E_J = |
Microsoft Windows [Uersion 6.0.6002]
Copyright (c? 2006 Microsoft Corporation. All rights reserved.
Cancel |

[E:“Programs>path
PATH=C:“Windowsxsystem32;:C:“Windows ; C: \Windows*System3Z2*When;C: \Program Files-MA

TLAB\R2007h bin:C:\Program Files\MATLAB\R2007b\bin\win64;C:\indows\Microsoft .NE But you s hould have
T“Framework-w2.0.50727

- \Prograns .. Administratorprivileges!!!

Check for changes by typing
path
iIn command window




Syntax explanation

using System;
namespace SimpleCSharpApp
{
class Program
{
static void Main()

{

// Display a simple message to the user.
Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;

/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();

} 29 SimpleCSharpApp.cs - Microsoft Visual Studio
} File Edit Wiew Project Debug Data Tools Test  Apalyze  Window  Help
} iR EHG ¥R Y- & - [ kxtUC_StringCoding -
T b e == | = 2 A3 & S Sl b 1| 2 5= (= 2= |lnex | % [ -
SimpleCsharphApp.cs
|ngimpIeCSharpF\pp.Prngram A | |lJ,VMain()
using Swystem;

O namespace SiwpleCSharplpp

{

class Program

{
= static void Maini)
i
j/ Dizplay a simple meszage to the user.
Console.WriteLine ("##%+%%% My First CH Lpp #F#&&%m).
Conzole.WritelLine ("Hello World!™):
Console.Writeline () !

Console.ReadLine ()

You can use Visual Studio fo
creating of source code

/¢ Wait for Enter key to he pressed hefore shutting down.

=



Syntax explanatiof

—

using System;
namespace SimpleCSharpApp

{
class Program
{
static void Main()
{
// Display a simple message to the user.
Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;
/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();
}
}
}

File Edit Format View Help

using System;
namespace SimpleCsharpapp

class Program

static void Main()

Cconsole.writeLinel);

// wWait for Enter key to be pressed before shutting down.
Console. ReadLine();

using System Thisis an instructionto the C#compilerto tell it that we want to usethings
from the System namespace A namespaceis a place where particular names have
meaning In the caseof C#the Systemnamespaces where lots of useful things are
described Oneof theseusefulthingsprovidedwith C#is the Consoleobject whichwill let
me write thingswhich will appearon the screenin front of the user If | want to just refer
to this asConsolel haveto tell the compilerI'm usingthe SystemnamespaceThismeans
that if | refer to somethingby a particularnamethe compilerwill lookiin.




Syntax explanatiof

—

using System;
namespace SimpleCSharpApp

{
class Program
{
static void Main()
{
// Display a simple message to the user.
Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;
/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();
}
}
}

File Edit Format View Help

using System;
namespace SimpleCsharpapp

class Program

static void Main()

Cconsole.writeLinel);

// wWait for Enter key to be pressed before shutting down.
Console. ReadLine();

classProgramA C#programis madeup of one or more classesA classis containerwhich

holdsdataand programcodeto do a particularjob.

You need to invent an identifier for every classthat you create I've called ours
Programsincethis reflectswhat it does Thereis a conventionthat the name of the file
which containsa particularclassshouldmatchthe classitself, in other wordsthe program

aboveshouldbe heldin afile calledProgramcs

static Thiskeyword makessurethat the method which follows is alwayspresent,i.e. the
word staticin this contextmeans'it part of the enclosingclassandis alwayshere".
With usingof staticmodifier, we declare,that programstart point is Main method.




File Edit Format View Help

Syntax explanatiof

—

using System;
namespace SimpleCsharpapp

class Program

using System;
namespace SimpleCSharpApp

static void Main()

{ Console.writeLine("#®¥&% My First C# App ###&¥");
conso'le.wr"iteL'ine(“He'I'Io world!");
class PrOgram console.writeLine();
// wWait for Enter key to be pressed before shutting down.
{ Console. ReadLine();
static void Main() ¥

{ ¥

// Display a simple message to the user.

Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;

/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();

void A void is nothing. In programmingterms the void keyword meansthat the method we
areaboutto describedoesnot return anythingof interestto us. Themethod will justdo a job
andthen finish. In somecaseswve write methodswhichreturn aresult

Main Youchoosethe namesof your methodsto reflect what they are goingto do for you.
Exceptfor Main. Thismethod (and there must be one, and only one suchmethod) is where
your program starts running When your programis loaded and run the first method given
control is the one called Main. If you missout the Main method the systemquite literally
doesnot knowwhereto start.



—

Syntax explanatiof

using System;
namespace SimpleCSharpApp

{
class Program
{
static void Main()
{
// Display a simple message to the user.
Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;
/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();
}
}
}

File Edit Format View Help

using System;
namespace SimpleCsharpapp

class Program

static void Main()

Cconsole.writeLinel);

// wWait for Enter key to be pressed before shutting down.
Console. ReadLine();

() Thisis a pair of bracketsenclosingnothing Thismaysoundstupid, but actuallytells the compilerthat
the method Main hasno parameters A parameterto a method givesthe method somethingto work
on. Whenyou define a method you cantell C#that it works on one or more things, for examplesin(x)

couldwork on afloating point valueof anglex.

{and} Thisisabrace Asthe nameimplies,bracescomein packsof two, i.e. for everyopenbracethere

must be a matchingclose Bracesallow programmersto lump piecesof programtogether Sucha lump
of program is often called a block A block can contain the declaration of variable used within it,

followed by a sequenceof program statementswhich are executedin order. Whenthe compilersees
the matchingclosebraceat the endit knowsthat it hasreachedthe end of the method and canlook for

another(if any) Theeffectsof anunpairedbraceareinvariablyfatal....




—

Syntax explanatiof

using System;
namespace SimpleCSharpApp

{
class Program
{
static void Main()
{
// Display a simple message to the user.
Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;
/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();
}
}
}

File Edit Format View Help

using System;
namespace SimpleCsharpapp

class Program

static void Main()

Cconsole.writeLinel);

// wWait for Enter key to be pressed before shutting down.
Console. ReadLine();

I/ Comments Any good written program should have some comments Any comment should be
informativeand describethe actionsmade/performin linesof code

The semicolonmarksthe end of the list of variable names,and also the end of that declaration

statement All statementsin C# programsare separatedby the ; character,this helpsto keep the

compileronthe right track

The; characteris actuallyvery important. It tells the compilerwhere a givenstatementends If the
compilerdoesnot find one of thesewhere it expectsto seeoneit will producean error,

Consolelt meansthat this method is part of an object called Consolewhich looks after the userinput

andoutput.




File Edit Format View Help
using System;

—

Syntax explanatiof

namespace SimpleCsharpapp

class Program

using System;
namespace SimpleCSharpApp

{ Console.wWriteLine("®###% My First C# App #%®##% );

static void Main()

class PrOgram console.writeLine();

// wWait for Enter key to be pressed before shutting down.
{ Console. ReadLine();

static void Main() ¥

{

// Display a simple message to the user.

Console.WriteLine (" My First C# App *****");
Console.WriteLine ("Hello World!);
Console.WriteLine 0;

/I Wait for Enter key to be pressed before shutting down.
Console.ReadLine ();

}
}
}

ReadlineThisindicatesthat the ReadLinanethod is to be invoked Thisasksthe running programto
dashoff, do whateverstatementsthere arein this method, andthen comeback

TheC#systemcontainsa numberof built in methodsto do thingsfor our programs ReadLinas one
of these Whenthis programrunsthe ReadLinenethodis invoked(or called) It will wait for the userto
enter a line of text and pressthe Enter key Whateveris typed in is then returned as a string by the
ReadLinenethod.

() A method callis followed by the parametersto the method. A parameteris somethingthat is passed
into a method for it to work on. Thinkof it asraw materialsfor a processof somekind. In the caseof
ReadLingt hasno raw materials,it is goingto fetch the information from the userconsole Howeverwe
still haveto tell the method callsomething,evenif it meansthere are no parametersbeingsupplied



Variations on the Main() Method

By default, VisualStudiowill generatea Main() method that has a void return value
andan array of stringtypesasthe singleinput parameter Thisis not the only possibleform
of Main(),however It is permissibleto constructyour | LILJ A @htri goidtyigingany of
the following signaturegassumingt is containedwithin a C#classor structuredefinition):

/I int return type, array of strings as the argument .
static int  Main(string[] args )

{

}

/I No return type, no arguments .
static void Main()

{
}

/' int return type, no arguments .
static int  Main()

{
}

Obviouslyyour choiceof how to constructMain() will be basedon two questions

First, do you want to return a value to the systemwhen Main() has completedand your

programterminates?If so,you needto return anint datatype rather than void.

Seconddo you needto processanyusersuppliedcommandline parametersAf so, they will

be storedin the arrayof strings



Processing Commardne Arguments

f S ax&wdinethe incomingarray of string data. Assumethat you now wish to update
your applicationto processany possiblecommandline parameters Oneway to do sois

usinga C#for loop:

static int  Main(string[] args )
{
/[ Process any incoming args .
for( int 1=0; i<args.Length ; i++)
Console . WriteLine (" Arg: {0}, args|[i]) ;
Console . ReadLine () ;

return 1; )
} EX Ch\Windows\Systern32\cmd.exe - Cmdline Argumentl Argument2 ... ArgumentN |ﬂ|—2—3-']

E:“Programs >CmdLine Argumentl Argument2 ... ArgumentN
Arg: Argumentl

Arg: Argument2

Arog: _._.

Arg: ArgumentM

Here,you are checkingto seewhether the array of stringscontainssome number of
items usingthe Lengthproperty of SystemArray.



Power of .NET system

The Environmenttype exposesa number of extremely helpful methods beyond
GetCommandLineArd@s Specificallythis classallows you to obtain a number of details
regardingthe operatingsystemcurrently hostingyour .NETapplicationusingvariousstatic
members To illustrate the usefulnessof SystemEnvironment update your Main() method
to calla helpermethod namedShowEnvironmentDeta(ls

static int  Main(string[] args )

{

/I Helper method within the Program class .
ShowEnvironmentDetails 0 ;

Console . ReadLine () ;

return - 1;

Implement this method within your Programclassto call various membersof the
Environmentype. Forexample

static void ShowEnvironmentDetails §)
{
/[ Print out the drives on this machine,
/I and other interesting details
foreach  (string drive in Environment . GetLogicalDrives 0)
Console . WriteLine ("Drive : {0}", drive)
Console . WriteLine ("OS: {0}', Environment . OSVersion );
Console . WriteLine ("Number of processors : {0}", Environment . ProcessorCount );
Console . WriteLine (" . NET Version : {0}, Environment . Version );



Using of Microsoft Development Network

@ Start - MSDN Library - Visual Studio 2008 - Microsoft Document Explorer
File Edit View Tools Window Help

# Back ig .ﬁ LY A @ How Dol ~ -.K Search _.j_)lndex @Contents jHeIp Favorites £ % MSDN Forums WA -
Contents ~ 1 X Start
Filtered by:

URL: ms-help://MSMSDNQTR.30.en/dnmsdnz/html/msdnstart. htm

"u’isual c# v]

Development Tools and Languages -

Enterprize Servers and Development
E| .MET Development
- NET Framework SDK
E| .MET Framework
- .NET Framewark Programming

DVDversion

m

The MSDN Library for Visual Studio 2008 is your definiti®
documentation. While we continue to provide the most L
local Help with the Visual Studio 2008 release, we've en
online F1 topics, search, the index, and the ability to use
online or offline. For further information about Library in
the right or go to the What's New page.

#- Windows Presentation Foundation

7 Windows Communication Foundation
i Windows CardSpace

i Windows Workflow Foundation

H
]

e B IO e O e B

- Samples
- .MET Framewark Class Library

]

- ( Default Namespace ) Namespace
[#- Accessibility Mamespace
[+- IEHost Execute Namespace E L I "
. ; MSDN Library - Visual Studio 2008 - Microsoft Document Explorer
[#- Microsoft.Aspnet.Snapin Namespace P —
[#- Microsoft.Build BuildEngine Namespace “® File Edit View Tools Window Help
[#- Microsoft.Build. Conversicn Mamespace . T .
5 Microsoft.Build Framework Namespace (3 Back [#] &% A" | @ HowDol - (Q, Search _hIndex &3 Contents [ ] Help Faverites © 43 | %) MSDN Forums L& -
[#- Microsoft.Build Tasks Namespace Index -« 1 x Environment Class
- Microsoft.Build Tasks.Deployment.Bootstrap) Filtered b
(- Microsoft.Build. Tasks.Deployment. Manif estU ered oy URL: ms-help://MS.MSDMQTRA0.en/faref_mscorlib/htm/69142f7d-16d9-63f
- Microsoft.Build. Tasks.Hosting Mamespace .]
= Collapse All ¥ Code: C#
Look for: MET Framework Class Librar
System.Env Environment Class
i Members Example See Also Send Feedback
Systermn.Environment class -
Systern.Environment.5pecialFolder enumneration o ) ) )
System.EnvironmentVariableTarget enumeration Provides information about, and means to manipulate, the current envir

Systemn.EventArgs class Mamespace: System

. System.EventHandler delegate Assembly: mscorlib (in mscorlib.dll)
WWW- m Sd n . m IC rOSOft . CO m Systemn.EventHandler{Of TEventArgs) delegate

System.EventHandler< TEventArgs> delegate

Systern.Exception class = Syntax
Systern.Exception exception
. . . c#
System. ExecutionEngineException class
Systemn.ExecutionEngineException exception [ComViaiblehttribute (true) ]
Systemn.FieldAccessException class public static class Environment

Systern.FileStyleUriParser class
Systern.Flagsittribute class







