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Agenda

What is a class

Real-world example of classes

 What is an object

Static members
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Application

Class Class
Class Class Class
Class Class
Class Class
Class Class
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Real World Example

Presentation PostView
Business Logic / Domain Post
Data Access / Persistence PostRepository
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Anatomy of a Class

* Data (represented by fields)

* Behaviour (represented by methods / functions)
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Name: string
Age: byte

Height: float
Weight: byte
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Title: string
Description: string
DateTime: DateTime

Publish()
Like()
Coqpent(message)
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Object

e An instance of a class.
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Class Objects

Name: string
Age: byte

Height: float
Weight: byte
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Declaring Classes

public class Person

A
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Naming Conventions

e Pascal Case

e camel Case
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Declaring Classes

public class Person

r
1
public string Name;
public void Introduce()
:
1
Console.WriteLine(”Hi, my name 1s ” + Name) ;
}
1
J
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Creating Objects

Person person = new Person();

var person = new Person();
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Using Objects

var person = new Person();
person.Name = “Mosh”;
person.Introduce() ;
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Class Members

* |nstance: accessible from an object.

var person = new rPersong):;
person.Introduce() ;

e Static: accéssible from the class.

Console.WriteLine( ) ;
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Why use static members?

* Jo represent concepts that are singleton.
 DatelTime.Now

* Console.WriteLine()
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Declaring Static Members

public class Person

[
1
public static int PeopleCount = 0;

R

e
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Demo Classes
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n Classes (Debug]Any CPU) - Microsoft Visual Studio

FILE

1210|dX3 1591  X0Q|00) JDIO(UXT JOAIIS

O -

Programcs # X

EDIT VIEW PROJECT

BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE

B-@ @ - - PsStat- Debug - M ®Synchronize. - W LT N

%, Classes.Program

100 %

&  Stack Overfiow
SQLCONNECT DOTCOVER RESHARPER  ANALYZE

) AttachTolIS -

WINDOW  HELP

Quick Launch Pl

w» Solution Explorer - Classes

= @, Main(string[) args)

using System;

enamespace Classes

8

public class Person

public string Name;

public void Introduce(string to)

{
}

Console.WriteLine("Hi {0}, I am {1}", to, Name);

class Program

{
{
}
{
}

static void Main(string[] args)

{

var person = new Person();

person.Name = "John";
person.Introduce("Mosh");

B % 0-200]
Search Solution Explorer - Classes (Ctri+;
& Solution ‘Classes’ (1 project)
4 Classes
b K Properties
b »= References

W App.config
b © Program.cs



n Classes (DebugjAny CPU) - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST  ARCHITECTURE
o - B-@ ¥ - - Pstat- Debug -~ M ®Synchronize.. - W T % K 1
¢ ey
s *, Classes.Program = @, Main(string[] args)
=)
g
5 8 public void Introduce(string to)
g {
4 Console.WriteLine("Hi {©}, I am {1}", to, Name);
5 }
:
3 = public [static Person Parse(string str)
{
var person = new Person();
person.Name = str;
return person;
}
} % Porso
= class Program
{
= static void Main(string[] args)
{
var person = Person.Parse("John");
person.Introduce("Mosh");
} I
g
'}

100 04

SQLCONNECT  DOTCOVER
S Attach TollS -

@  Stack Overflow Quick Launch P

RESHARPER  ANALYZE WINDOW  HELP

v Solution Explorer - Classes

- : m (\. 'o = ’ Q a r@
Search Solution Explorer - Classes (Ctri+)

& Solution 'Classes’ (1 project)
4 (= Classes
b K Properties
b »= References
9 App.config
b Program.cs
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What?

A method that is called when an instance of a class is created.
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Why?

To put an object in an early state.
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How?

public class Customer

{
public Customer ()

{
}
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Constructors

public class Customer

{
public string Name;
public Customer(string name)
{
this.Name = name;
}
}
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Constructors

public class Customer

{
public string Name;
public Customer(string name)
{
this.Name = name;
}
}

. ‘ . Zouhair Rimale, Ph.D.
C# Intermediate ; ) .
P 4 Expert technique .NET | SharePoint | ASP.NET MVC | WEB API | Angular




Constructors

var customer = new Customer (“John”);

. ‘ ), Zouhair Rimale, Ph.D.
C# Intermediate ; ) .
P 4 Expert technique .NET | SharePoint | ASP.NET MVC | WEB API | Angular



Constructor Overloading

public class Customer

{

public Customer() { .. }

public Customer(string name) { .. }

public Customer(int id, string name) { .. }
}
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Demo Constructors
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bq Csharpintermediate (DebuglAny CPU) - Microsoft Visual Stud p

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM 50QL SQLPROMPT TOOLS  VISUALSYN  TEST ARCHITECTURE  SQL CONNECT DOTCOVER  RESHARPER — ANALYZE WINDOW  HELP

e - G- W B Start - Debug -~ S % Synchronize. - WM % N _ 3 Attach To IS -
L
S Customer.cs + X |Program.cs ® + Solution Explorer - Csharpintermediate
E #e 5 Ihterrnediat - @ Rar i (2} a O-208 B
2 gnamespace CSharpIntermediate d
: { R Solution ‘CSharpIntermediate’ (1 proje
8 = public class Customer 4 F¥ CSharplntermediate
S P & Properties
. {
st 5 b =B References
3 public int Id-; W App.config
E public stri ng Name H B o Customer.cs
5 } B © Program.cs
- L]

using System;

100% ~
snamespace CSharpIntermediate
{ Watch 1 et
) T
- class Program IV”
e i
- static void Main(string[] args) null Str

var customer = new Customer();
Console.Writeline(customer.Id);

C .WritelLine(customer.Name);



B e s s L T B e Sl et i e e e e e e T N I

ass Customer 4 £ CSharpIntermediate
{ P # Properties
b += References
9 App.config
public string Name; b < Customercs
& Program.cs

hd

& public Customer(int id)

Id = id;

ic Customer(int id, string name)

Id = id;
Name = name;

}
eSS

tatic void Main(string[] args)

=~ N

var customer = new Customer(];
Console.WritelLine(customer. cannot resolve constructor ‘Customer(), candidates are:

. . Customer(int) (in class Customer)
Conso l e.Writeline ( customer. Customer(int, string) (in class Customer)



B e s s L T B e Sl et i e e e e e e T N I

ass Customer 4 £ CSharpIntermediate
{ P # Properties
b += References
9 App.config
public string Name; b < Customercs
& Program.cs

hd

& public Customer(int id)

Id = id;

ic Customer(int id, string name)

Id = id;
Name = name;

}
eSS

tatic void Main(string[] args)

=~ N

var customer = new Customer(];
Console.WritelLine(customer. cannot resolve constructor ‘Customer(), candidates are:

. . Customer(int) (in class Customer)
Conso l e.Writeline ( customer. Customer(int, string) (in class Customer)



ﬂ CSharpintermediate (DebugjAny CPU) - Microsoft Visual Studio &  StackOverflow Quick Launch »
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

o - B-aldyd 2- - P Start~ Debug ~ M ®eSynchronize. - WM VL% K 1 0 0 L ¢ - S AtachTollS -
Ol Coneis | Posnmes 5 x| L —
’é %, CSharpIntermediate.Program ~ @, Main(string(] args) X @ % 0-208 %
A
§' f Search Solution Explorer - CSharpinterme
2 using System; &7 Solution ‘CSharplntermediate’ (1 pro;
8 4 ¥ CSharpIntermediate
g snamespace CSharpIntermediate EE A RCperes
. P = References
2 { W App.config
g 2 class Program - ke Qustomencs
() b & Program.cs
3 {
= static void Main(string[] args) . —
{ 2y C\Windows\system32\cmd.exe .
" n l
var customer = new Customer(l, "John"); Jokon
Console.WritelLine(customer.Id); Press any key to continue . -
Console.WritelLine(customer.Name);

100% ~




“ CSharpintermediate (DebugjAny CPU) - Microsoft Visual Studio

&  Stack Overfiow Quick Launch pel

FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

w» Solution Explorer - CSharpintermediate

o - B-@B@d 2" - Pstat~-Debug ~ M ®Synchronize. - W@ % K 1 7 4 ¢ - O AtachTolS -
Customer.cs Program.cs® ® X
*%, CSharpIntermediate.Program - @, Main(string(] args) =

using System;

J2J0j0X4 150) XOQIO0) JIOJGXA JoAles

@ % 0-2080

Search Solution Explorer - CSharpintermed

& Solution 'CSharplntermediate’ (1 proje
4 E% CSharpintermediate

anamespace CSharpIntermediate :
{
= class Program = L
b
{
= static void Main(string[] args)
{
var customer = new Customer(); I
customer.Id = 1;
customer.Name = "John";
Console.WritelLine(customer.Id);
Console.WritelLine(customer.Name);
}
_ }
[}

100% ~

# Properties
»# References
W App.config
¢ Customer.cs
€ Program.cs



M harpintermediate x Overtiow p
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER  ANALYZE WINDOW  HELP
o - B @ W P Start -~ Debug - M ™. Synchronize.. = 2% N ) Attach To IS
S Customer.cs Order.cs # X |Programics ® v Solution Explorer - CSharpintermediate
m "B CSharpintermediate.Order v y D % 0-20087%
g =Enamespace CSharpIntermediate 8
: { . & Solution 'CSharpintermediate’ (1 proj
:;; - public class Or der 4 = CSharpintermediate
g | { b F Properties
P == References
2 v App.config
e } b o Customer.cs
E;: P e Ordercs

[}

P © Program.cs

# Properties

*& References
v) App.config
P o Customercs

& Order.cs
& Program.cs

anamespace CSharpIntermediate

{
= class

{

Program

)
(F]

tatic void Main(string[] args)
I

~~

var customer = new Customer();
customer.Id = 1;
customer.Name = "John";

-1

\-‘CJ:

order = new Order();
customer.Orders.Add(order);

Console.Writeline(customer.Id);
Console.WritelLine(customer.Name);

Unhandled Exception: System.NullReferenceException: Object reference not set to
llan instance of an object.
at CSharpIntermediate.Program.Main(String[] args) in c:\Projects\CSharpInterm

ediate\CSharpIntermediate\Program.cs:1line 15

v v

v v




M harpintermediate x Overtiow p
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER  ANALYZE WINDOW  HELP
o - B @ W P Start -~ Debug - M ™. Synchronize.. = 2% N ) Attach To IS
S Customer.cs Order.cs # X |Programics ® v Solution Explorer - CSharpintermediate
m "B CSharpintermediate.Order v y D % 0-20087%
g =Enamespace CSharpIntermediate 8
: { . & Solution 'CSharpintermediate’ (1 proj
:;; - public class Or der 4 = CSharpintermediate
g | { b F Properties
P == References
2 v App.config
e } b o Customer.cs
E;: P e Ordercs

[}

P © Program.cs

# Properties

*& References
v) App.config
P o Customercs

& Order.cs
& Program.cs

anamespace CSharpIntermediate

{
= class

{

Program

)
(F]

tatic void Main(string[] args)
I

~~

var customer = new Customer();
customer.Id = 1;
customer.Name = "John";

-1

\-‘CJ:

order = new Order();
customer.Orders.Add(order);

Console.Writeline(customer.Id);
Console.WritelLine(customer.Name);

Unhandled Exception: System.NullReferenceException: Object reference not set to
llan instance of an object.
at CSharpIntermediate.Program.Main(String[] args) in c:\Projects\CSharpInterm

ediate\CSharpIntermediate\Program.cs:1line 15

v v

v v




n Coharpintermediate (OedugiAny CHFU) - MICrosolt Visual Studio @ YWeLK UVETHOW VLK Lauii o

FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

e - B-@ WM 2 - Pstat- Debug ~ M B Synchronize.. - W % R 7 0 L 4 - ® AtachTolls -
§ Customercs® + X | Ordercs 1 Programcs w  Solution Explorer - CSharpIntermediate
é, #3 CSharplntermediate.Customer = @ Customer(int id) " . & % -2 F '
§ using SyStem .Collections.Generic 5 f Search Solution Explorer - CSharpintermed
:. &) Solution 'CSharpintermediate’ (1 proje
3 snamespace CSharpIntermediate 4 [ Csharplntermediate
§ { b F Properties
5 - b = References
% 8 public class Customer 9 App.config
3 { b o Customer.cs
5 . - 2 P © Ordercs
: public int Id; § 0o Brorram

public string Name;
public List<Order> Orders;

2 public Customer()
I { Orders = new List<Order>(); 6
}
(=) public Customer(int id)|
8 : this()
{ I
this.Id = id;
}
public Customer(int id, string name)
= : this(id)
{
this.Name = name;
}
5 v

100% ~
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What?

A syntax for quickly initialising an object without the need to call one of
Its constructors.
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Why?

To avoid creating multiple constructors.
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How?

public class Person

{
| public int Id:
public string FirstName;
public string LastName;
public DateTime Birthdate;
;
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How?

public class Person

{
public Person(int
public Person(int
public Person(int
public Person(int

1

!

C# Intermediate

id)

id,

1cly

id

-

string firstName) {}

string firstName, string lastName) {}

DateTime birthdate) {}
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How?

var person = new Person
{
FirstName = “Mosh”,
LastName = “Hamedani”
}s
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Methods
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Agenda

e Signature of Methods
 Method Overloading
e Params modifier

* Ref modifier

 Qut modifier
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Signature of a Method

 Name

* Number and Type of parameters

public class Point

{
public void Move(int x, int y) {}

'

. ‘ . Zouhair Rimale, Ph.D.
C# Intermediate ; ) .
P 4 Expert technique .NET | SharePoint | ASP.NET MVC | WEB API | Angular



Overloading Methods

* Having a method with the same name but different signatures

public class Point

{

public void Move(int x, int y) {}

public void Move(Point newLocation) {}

public void Move(Point newLocation, int speed) {}
}

M. Zouhair Rimale, Ph.D.
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A method with varying number of parameters

public class Calculator

{

public int Add(int nl, int n2){}

public aint Add(ant nl, int n2, int n3){}

public int Add(int nl, int n2, int n3, int n4){}
}
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A method with varying number of parameters

public class Calculator

{
public int Add(int[] numbers){}

}

var result = calculator.Add(new int[]{ 1, 2, 3, 4 });
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The Params Modifier

public class Calculator

{

public int Add(params int[] numbers){}

var result = calculator.Add(new int[]{ 1, 2, 3, 4 });
var result = calculator.Add(1l, 2, 3, 4);
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The Ref Modifier

public class MyClass

{ public void MyMethod(int a)
{
a += 2;
}
}
var a = 1;

myClass.MyMethod(a) ;
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The Ref Modifier

public class Weirdo

{ public void DoAWeirdThing(ref int a)
‘ —
a += 2;
}
}
var a = 1;

weirdo.DoAWeirdThinggref a);
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The Out Modifier

public class MyClass

{ public void MyMethod(out 1int result)
{
result = 1;
}
}
int a;

myClass.MyMethod(out a);
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Demo Methods
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D Methods (DebuglAr Microsoft Visual Stud stack Overflow Quick Lau >

FILE EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

Q - S -@aE® 9- P Start ~ Debug ~ M % Synchronize. - Wm T L O N _ S AtachTollS -
5§ Point.cs® ® X |Programcs ® v Solution Explorer - Methods
;z %3 Methods.Point ~ ) Move(Point newlocation) v A % 0-200D
= Enamespace Methods +4
_: { ) Solution 'Methods® (1 project)
3 = public class Point A5 53 iathode
z { P F Properties
= b »= References
- S B snt .
R public int X; W App.config
3 public int Y; b o Pointcs
3 b < Program.cs
= public Point(int x, int y)
X = X3
=Ry

ublic void Move(int x, int y)

-
I
<
e

= public void Move(Point newlLocation)

>
I

newLocation.X;
newlLocation.Y;

S
]




FILE EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN  TEST ARCHITECTURE SQLCONNECT DOTCOVER  RESHARPER  ANALYZE WINDOW  HELP

e - i S > - I L B P Start ~ Debug -~ M % Synchronize.. - W& L %O N - 5 Anach ToIIS

{ Point.cs Program.cs # X » Solution Explorer - Methods
j %%, Methods.Program ~ W, Main{string(] args) v S % 0-2080 8
u ) B
S + A
B using System; &) Solution ‘Methods' (1 project)
; 4 Mecthods
g b Properties
2 =namespace Methods :

} b == References
& { W App.config
g = class Program , b e Pointcs
& { b ¢ Program.cs

= static void Main(string[] args)
- - »
var point = new Point (10, 20);

point.Move(new Point(40, 60));
Console.WritelLine("Point is at ({©}, {1})", point.X, point.Y);

point.Move (100, 200);
Console.WritelLine("Point is at ({©}, {1})", point.X, point.Y);




n Methods (Debug|Any CPU) - Microsoft Visual Studio & Stack Overflow Quick Launch P
EILE  EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS  VISUALSVN  TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER  ANALYZE WINDOW  HELP

e - B-@B@¢ 2~ - PsStat- Debug ~ M ®Synchronize.. - W@ L% K 1 7 & 4 ¢ - © AnachTolls -
o % MethodsPoint - @ Move(Point newLocation) - G % 0-2080%
§- E8namespace Methods 'r Search Solution Explorer - Methods (Ctrl+
: { &) Solution ‘Methods’ (1 project)
8 8 public class Point 4 ©5 Methods
g { b F Properties
= . X b »= References
g public int X; D App.config
g public int Y; - b © Pointcs
S - b & Program.cs
L1
= public Point(int x, int y)
{ %
X = X;
Y =Y;
} =
= public void Méve(int x, int y)
{ n “n id Methods Point M nl.l’
1s.X = X3
=N
}
Als public void Move(Point newLocation)
{
Move (newLocation.X, newLocation.Y);
¥
I
}

1009% ~



n Methods (Debug]Any CPU) - Microsoft Visual Studio & Stack Overfiow Quick Launch p
FILE  EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL SOLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER  ANALYZE WINDOW  HELP

Q- B -Gy 9 - - P Start -~ Debug - M ®oSynchonize. - WM VO N - © AtachTollS -
] . Soluion Explorer - Methods
5, *%, Methods.Program « @, Main(string(] args) v o | % -2 0d ®
5 +0
= Search Solution Explorer - Methods (Ctris)
T - —
) using System; ' & Solution 'Methods' (1 project)
3 4 [ Methods
2 ‘
4 =Enamespace Methods ) & froperies
b »= References
R { I 9 App.config
< - class Program B b_© Pointcs
5 : P ¢ Program.cs
% { "
= static void Main(string[] args) I
var point = new Point(10, 20);
¥, <
\l | point.Move(null); |
| Console.WriteLine("Point is at ({@}, {1})", point.X, point.Y);
point.Move (100, 200);
Console.WriteLine("Point is at ({@}, {1})", point.X, point.Y);
N & C\Windows\system32\cmd.exe
I"Unhandled Exception: System.NullReferenceException: Object reference not set to A
+flan instance of an object.
| at Methods.Point.Move(Point newLocation) in ¢:\Projects\CSharpIntermediate\Me
I I thods\Methods\Point.cs:1ine 22
Sk at Methods.Program.Main(String[] args) in c:\Projects\CSharpIntermediate\Meth |
ods\Methods\Program.cs:1line 11
v



N Methods (DebuglAny CPU) - Microsoft Visual Studio Stack Overfiow Quick Launch >
FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TJOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

o - S -@ MY P Start -~ Debug ~ M % Synchehvize. - W T % N S Attach TolIS _

= #gMethodsPoint = © Move(Point newLocation) - A % 0-200 6
S { +4 _
Q Search Solution Explorer - Methods (Ctris;
b4 A K . . -~
2 = public class Point & Solution 'Methods' (1 project)
g { 4 [% Methods
¢ public int X; b # Properties
e 5 : b +m References
2 pUbllC int Y; « App.config
g‘ P © Pointcs
S : S . 3 - b o P '
2 S public Point(int x, int y) = S
X = X3 i
Y=y a
] - - - - ;’
E public void Move(int x, int y)
X = X;
Y =
El public void Move(Point newlLocation)
if (newLocation == null)
throw new ArgumentNullException("newlLocation");
Move (newLocation.X, newlLocation.Y);
I g
100% ~



DG  Methods (DebuglAny CPU) - Microsoft Visual Studio &  Stack Overflow Quick Launch P
FILE EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

C-- B-aly 2- - P Stat - Debug -~ M ®eSynchronize. - WM V%P K U 0 L 4 - O AtachTollS -
g - Souton e oo
- *%, Methods.Program ~ @, Main(string[] args) - TR % 0-2080B
)
g Search Solution Explorer - Methods (Ctri+;)
;" using System; & Solution ‘Methods' (1 project)
3 4 £ Methods
= |
2 Enamespace Methods R Roperes
- b »= References
R { (== W« App.config
> = class Program b e Pointcs
3 b ¢ Program.cs
3 {
= static void Main(string[] args)
try

var point = new Point(1@, 20);
point.Move(null);
Console.WritelLine("Point is at ({@}, {1})", point.X, point.Y);

point.Move (100, 200);
Console.WritelLine("Point is at ({©}, {1})", point.X, point.Y);

}
catch (Exception)
{
Console.WritelLine("An unexpected error occured.");
}
} I




g N public class Calculator
3 - : public int Add(params int[] numbers)
g {
3 var sum = 9;
foreach (var number in numbers)
{
sum += number;
}
return sum;
}
-}

“ Methods (DebugiAny CPU) - Microsoft Visual Studio

EILE  EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER  RESHARPER

@ Stack Overfiow

ANALYZE WINDOW  HELP

4 5 Methods

b
b

v v

g O e B g o M o P

¥ Properties
*u References
9 App.config
e Calculator.cs
e Point.cs

© Program.cs

Quick Launch yeol

w Solution Explorer - Methods

o - BD-alM 2 - - P Stat ~ Debug -~ M ®-Synchronize. - WM % N - - S AtachTolls -
Calculator.cs | Point.cs Programcse + X
*2, Methods.Program ~ B, Main(string[] args) -

USLiiE Dy=sLcil,

Enamespace Methods

{

8 class Program

{

= static void Main(string[] args)

{

12J010X3 159  X0Q|00) JDIOIXT JONIIS

var calculator = new Calculator();
Console.WritelLine(calculator.Add(1, 2));
Console.WritelLine(calculator.Add(1, 2, 3));
Console.WritelLine(calculator.Add(1, 2, 3, 4));
Console.Writeline(calculator.Add(new el 25025 35 4,

M

51));

B % 0-2081%

Search Solution Explorer - Methods (Ctrl-

&) Solution ‘Methods' (1 project)
4 ¥ Methods

b
b

b
b
b

# Properties
*# References
W App.config
e Calculator.cs
© Point.cs

© Program.cs
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&  Stack Overfiow

Quick Launch R

w Solution Explorer - Methods

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP
C-- B-alyF 2- - P Start - Debug ~ M ®.Synchionize. - W f§ V% N L 4 - S AtachTollS -
Calculator.cs Point.cs Programcs® + X
*%, Methods.Program ~ @, Main(string{] args) -

UoLllg QyaSLcil,

gnamespace Methods
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a{ class Program
{
= static void Main(string[] args)
{
try
{
| var num = int.Parse("abc");
}
catch (Exception)
{ Console.WritelLine("Conversion failed.");
}
int number;
var result = int.TryParse("abc", out number);
if (result)
Console.WritelLine(number);
else
Console.WritelLine("Conversion failed.");
}
= static void UseParams()

100% ~

B % 0-2087%
Search Solution Explorer - Methads (Ctrl+

& Solution 'Methods' (1 project)
4 Methods

b K Properties

P »= References

W App.config

P e Calculator.cs

P & Pointcs

P ¢ Program.cs
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Agenda

e |nitialization

 Read-only fields
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Initialization

public class Customer

{ List<Order> Orders;
public Customer ()
{
Orders = new List<Order>();
}
}
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Initialization

public class Customer

{

List<Order> Orders = new List<Order>();
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Read-only Fields

public class Customer

{

readonly List<Order> Orders = new List<Order>();

. ‘ . Zouhair Rimale, Ph.D.
C# Intermediate ; ) .
P 4 Expert technique .NET | SharePoint | ASP.NET MVC | WEB API | Angular



Demo Fields
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“ Fields (Debug]Any CPU) - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE
o - B-a W <" « P Stat~ Debug -~ M %o Synchronize. - W VO N

Customer.cs # X | Programcs ®

&  Stack Overfiow

SQLCONNECT DOTCOVER  RESHARPER  ANALYZE
L 4 . B AnachTollS -

WINDOW  HELP

Quick Launch pe)

+ Solution Explorer - Fields

#3 Fields.Customer - @l
using System.Collections.Generic;

Enamespace Fields

{

= public class Customer

Lt

JRIOIAX3 159]  X0qQoo) Jas0idX3 JaMIaS

public int Id;
public string Name;
public List<Order> Orders = new List<Order>();

-

8 public Customer(int id)
{ 3 #grieldsOrder
his.Id = id;
} {
=
public Customer(int id, string name)
S : this(id)
{

Ja1010x3 1591 X0Qj00) Js01dx3

chis.Name = name;

gnamespace Fields

public class Order

{
}

- public void Promote()

{

Orders = new List<Order>();
//

100% ~

@ % 9-200]

Search Solution Explorer - Fields (Ctri+))

&) Solution ‘Fields' (1 project)
4 [+ Fields

b
b

b
b

# Properties

+# References
« App.config
e Customer.cs
© Program.cs
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FILE
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EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE

(&

SQLCONNECT DOTCOVER RESHARPER  ANALYZE

Stack Overfiow

WINDOW  HELP

Quick Launch yeol

w Solution Explorer - Fields

using System;

Bnamespace Fields

{

- class Program

{

m

static void Main(string[] args)
{
var customer = new Customer(l);
customer.Orders.Add(new Order());
customer.Orders.Add(new Order());
|

customer.Promote();

Console.WritelLine(customer.Orders.Count);

G| C:\V/undows\system32\cmd.éxe

B-a@Hd 2- - P Stat -~ Debug + M ®eSynchronize. - W E LN N - O AttachTollS -
Customer.cs |0rder.cs Program.cs + X
*%, Fields.Program ~ 9, Main(string(] args) -

B % 0-2087

Search Solution Explorer - Fields (Cirl+;)

&) Solution ‘Fields’ (1 project)
4 £+ Fields

b
b

v v

# Properties
*# References
Y App.config
e Customer.cs
e Order.cs

< Program.cs

Press any key to continue . . .




0 Fieids (DebuglAny CPU) - Microsoft Visual Studio

FILE

$210i0x3 153]  X0QIOO)  4210{dX3 JONIIS

&  Stack Overflow

EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

-0 B-@EF -7 - Pstar-Debug ~ M ®Synchronize. - WP L% K 7 9 2 L 4 . O AnachTols -

Customercs® # X |Ordercs 'Programcs
#3 Fields.Customer
using System.Collections.Generic;

{

8

100% ~

Quick Launch yel

w Solution Explorer - Fields

Enamespace Fields

public class Customer

{

public int Id;
public string Name;
public readonly List<Order> Orders =

public Customer(int id)

{
}

this.Id = id; I

public Customer(int id, string name)
: this(id)
{

}

this.Name = name;

public void Promote()

{
Orders = new L;§ﬂ<0rder>();

T aialess

~ @ Orders =
ENEY

new Lis§<0rder>();

) 4 'IGDIEnm' & owamings | @ 0 Messages

Description ~
®1 A readonly field cannot be assigned to (except in a constructor or a variable initializer)

@ % 0-200%
Search Solution Explorer - Fields (Ctri+;)

&7 Solution Fields’ (1 project)
4 Fields

b
b

b

v v

# Properties
*# References
9 App.config
© Customer.cs
© Ordercs

< Program.cs
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Access Modifiers

Public

e Private

Protected

Internal

Protected Internal
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What?

A way to control access to a class and/or its members.
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Why?

To create safety in our programs.
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How?

public class Customer

{
private string Name;
}
var john = new Customer();

john.Name; // won’t compile
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Object-oriented programming

e Encapsulation / Information Hiding
* Inheritance

e Polymorphism
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Enca pSU |at|0n (in practice)

* Define fields as private

e Provide getter/setter methods as public
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public class Person

{

private string _name;

RS

public void SetName(string name)

{
if (!String.IsNullOrEmpty(name))

this. name = name;

public string GetName()
{

return _name;
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ELE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN  TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP

o - B-aldM9- - P Stat~ Debug -~ M ®-Synchronize. - W L% N 1 1 L ¢ - ® AnachTolS -
4 v Solution Explorer - AccessModifiers
S #g AccessModifiersPerson - © GetBirthdate) - @ % 0-200]
z USLIlg Jystel,
g Search Solution Explorer - AccessModifie
o &7 Solution ‘AccessModifiers’ (1 project)
§ Enamespace AccessModifiers S R
g { b & Properties
% 8 public class Person b *# References
; 9 App.config
g‘ { / P © Program.cs
3 private DateTime _birthdate;
- public void SetBirthdate(DateTime birthdate)
{
_birthdate = birthdate;
} =
Als public DateTime GetBirthdate()
{
return _birthdate;
}
}
8 class Program
{
- static void Main(string[] args)
{

var person = new Person();
person.SetBirthdate(new DateTime(1982, 1, 1));
Console.WritelLine(person.GetBirthdate());

100% ~
Output  Error List
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What?

A class member that encapsulates a getter/setter for accessing a field.
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Why?

To create a getter/setter with less code.
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public class Person

{ private DateTime _birthdate;
public void SetBirthdate(DateTime birthdate)
{
this. birthdate = birthdate;
}
public DateTime GetBirthdate()
{
return birthdate;
}
}

. ‘ . Zouhair Rimale, Ph.D.
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How?

public class Person

{ private DateTime birthdate;
public DateTime Birthdate
{
get { return _birthdate; }
set { _birthdate = value; }
}
}

C# Intermediate ‘ , Zouhair Rimale, Ph.D.
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Auto-implemented Properties

public class Person

{

public DateTime Birthdate { get; set; }

}
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Demo Properties
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=] Search Solution Explorer - Properties (Cts
® -
. using System; &) Solution 'Properties’ (1 project)
S
g =namespace Properties Pl Propanes
- b »m References
& { W App.config
g 2 public class Person b © Program.cs
(=]
3 {
public DateTime Birthdate { get; set; | il
- class Program
= static void Main(string[] args)
De operties (Debug|Any CPU) - Microsoft Visual Studio &  Stack Overfiow Quick Launch pel
FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN TEST ARCHITECTURE SQLCONNECT DOTCOVER RESHARPER ANALYZE WINDOW  HELP
o - B - . ~ P Start - Debug - M ™ Synchronize.. - | 4 ¢ - S AttachTollS -
é #3 Properties.Person Extensions and Updates [ S % 0-200]
<
o b Installed Sort by: Relevance v Productivity Power Tools h Solution Explorer - Properties (Cti
o .
= using System, 4 Online Productivity Power Tools 2012 Q N by: Mi - solution ‘Properties’ (1 project)
uctivity Created by: Microso :
8 4 Visual Studio Gallery A set of extensions to Visual Studio 2012 Professional (and above) 3 Eroparties
g : : which improves developer productivity. » & Properties
2 =namespace Propertid R R i PEr procuaivIy. T r— > S e
g { b Controls m AIDE 2013 for Visual Studio - Xpert360 Rating: % % % % * (116 Votes) D App.config
o o : P Templates Import/Export/Clone screens. AIDE 2013 is a set of productivity power More Information > o Program.cs
'§_ & B blic class P« b Tools tools for LightSwitch. It surfaces hard-to-access metadata to compleme.., Renort Extension to Microcoft o
3 { | , :
blic Dat b Samples Gallery a Telerik Rad Tools for WinForms
pu 1cC ati b Updates (7) Several powerful productivity tools are included in the Telerik WinForms
} suite to assist you in your development, such as Visual Style Builder, Co...
& class Program ~ Microsoft Visual Studio Team Foundation Server 2012...
{ i Power Tools are a set of enhancements, tools, and command-line utilities
n N that increase productivity of Team Foundation Server scenarios, —
. [ ctatar- vy




n pert 1g|Ar t Visu ies.exe - IL DASM | tack Overflow nick Lau Web Essentials
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL SQLPROMPT TOOLS VISUALSVN  TEST File View Help : WPER  ANALYZE WINDOW  HELP &4 Build
0 ¢ . = #- ¢ Pr 0%.0X0 Y b
e - e B~ I P Start ~ Debug ~ M =i Synchronize.. - :‘:‘:‘,:”“T Rebuild
A & Propecties Clean
; T W e - oG ¢,
% BT roperties. rogram) © publish
~  *3 Properties.Person - ¥ Birthd: - Q AR
.: +4 un Code Analysis
2 . - [ Open Command P
3 using System; ==
) ) s = Collapse Project
= . ¥ Edit Project File
2 sEnamespace Properties J
7 { b smRefe .y CopyAsProjectRe
: 2 App
- : WG A »{} Remove and Sort L
S = public class Person o b Prog
[+ { Copy Path
g imie . . Entity Framework
public DateTime Birthdate { get; set; I L2 &
} TT RunJS Tests
! A T Show Code Covera
- class Program
{ Scope to This
. . X . o New Solution Expl
= static void Main(string args .
( = [ ] S ) %%, Show on Code Ma;
{ — Calculate Code Me
@ C\Windows\System32\cmd.exs .
} : 71 Copy Project as Re
C:\Projects\CSharpIntermediate\Properties\Properties\bin\Debug>dir C] EditProject File
| } Uolume in drive C has no label. 8 Convert To Portabl
} Uolume Serial Number is 663B-866B A
! ’ '

Directory of C:\Projects\CSharpIntermediate\Properties\Properties\bin\Debug

09/01/201S ©9:05 PM <DIR>

09/061/201S 09:05 PM <DIR> o

09/01/2015 09:10 PM 5,120 Properties.ex9

09/01/2015 ©39:05 PM 187 Properties.ex&.config
©9/01/2015 ©9:10 PM 13,824 Properties.pdb

09/01/2015 ©9:65 PM 22,984 Properties.ushost. exe
09/01/2015 ©9:05 PM 187 Properties.ushost.exe.config
06/06/2012 ©3:06 AM 490 Properties.ushost.exe.manifest
6 File(s) 42,792 bytes

2 Dir(s) 14,321,152,000 bytes free

C:\Projects\CSharpIntermediate\Properties\Properties\bin\Debug>




P »= References

A 8 public class Person = D App.config
%‘ { P © Personcs
3 'l public DateTime Birthdate { get; private ket; } 7 S P
|
= public int Age I
{
= get
{
var timeSpan = DateTime.Today - Birthdate;
var years = timeSpan.Days/365;
return years;
}
}
)
) [}
g *s, Properties.Program = @, Main(string[] args) = D % 90-20807%
§ f > Search Solution Explorer - Properties (Ctri-
- using System; & Solution ‘Properties’ (1 project)
_8_ 4 [+ Propertics
g enamespace Properties : : :::: Emt Ees’
'.""-;‘ { W App.config
g = class Program [ S ferson.cs
) P © Program.cs
3 {
= static void Main(string[] args)
{ I
var person = new Person();
person.Birthdate = new Datgtime(1982, Ly do)s
A Consold"mriterine(person.Age);
< } =
}




public Person(DateTime birthdate)
{

Birthdate = birthdate;|
}

|
public DateTime Birthdate { get; private set; }

public int Age

{
get
{
var timeSpan = DateTime.Today - Birthdate;
var years = timeSpan.Days/365;
return years;
}
}

v

b o

o PRIV

Program.cs

J2J01dX3 1591  X0Q|00, 1_

=]

{

Enamespace Properties

class Program

{

static void Main(string[] args)

{
var person = new_Person(new DateTime(1982, 1, 1));
Console.Writetine(person.Age);

}

4 [¥ Propertics

b
b

b
b

# Properties
*a References
9 App.config
& Personcs

€ Program.cs
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What?

A way to access elements in a class that represents a list of values.
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Examples

var array = new 1int[5];

array[0] = 1;
var list = new List<int>();

list[0] = 1;
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Example

var cookie = new HttpCookie();
cookie.Expire = DateTime.Today.AddDays(5);

cookie[“name”] = “Mosh”;
cookie.SetItem(“name”, “Mosh”);

var name = cookie[“”name”];
var name = cookie.GetItem(“name”);

M. Zouhair Rimale, Ph.D.
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How?

public class HttpCookie
{

public string this[string key]
{

get { .. }

set { .. }
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e - . P o HttpCookiecs
public class HttpCookie i bt B P

3210)dx3 )
]

private readonly Dictionary<string, string> _dictionary;
public DateTime Expiry { get; set; }

y—t

= public HttpCookie()
{

_dictionary = new Dictionary<string, string>();
ublic string this[string key]

get { return _dictionary[key]; }
set { _dictionary[key] = value; }

v

# Properties
*# References
v App.config

A class P m P o HttpCookiecs
T ARt OB € Program.cs

~
—
b4

b

x
-
®
W
m
>
=
o

tatic void Main(string[] args)

var cookie = new HttpCookie();
cookie["name"] = "Mosh";
S Console.WritelLine(cookie["name"]);
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O - B -@ ™ 2 P Start - Debug ~ M % Synchronize.. - W T8 L% N - S AtachTollS -
Z: HttpCookie.cs ® +# X | Program.cs v Solution Explorer - Indexers
: #3 Indexers HttpCookie - M K - A % 0-20808
= gusing System; 2

System.Collections.Generic; & Solution 'Indexers’ (1 project)

4+ Indexers

i

~

- e P # Properties
shamespace
: oF Indexers D »= References
i3 { W App.config
= 3 public class HttpCookie b e HttpCookiecs
5 { P © Program.cs

private readonly Dictionary<string, string> _dictionary;
public DateTime Expiry { get; set; }

= public HttpCookie()

_dictionary = new Dictionary<string, string>();

= public void SetItem(string key, string value)

ublic string GetItem(string key)
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Exercise 1 : Designh a Stopwatch

Design a class called Stopwatch. The job of this class is to simulate a stopwatch. It should provide two
methods: Start and Stop. We call the start method first, and the stop method next.

Then we ask the stopwatch about the duration between start and stop. Duration should be a value in
TimeSpan. Display the duration on the console.

We should also be able to use a stopwatch multiple times. So we may start and stop it and then start
and stop it again. Make sure the duration value each time is calculated properly.

We should not be able to start a stopwatch twice in a row (because that may overwrite the initial start
time). So the class should throw an InvalidOperationException if its started twice.

Educational tip: The aim of this exercise is to make you understand that a class should be always in a
valid state. We use encapsulation and information hiding to achieve that. The class should not reveal
Its implementation detall. It only reveals a little bit, like a blackbox. From the outside, you should not be
able to misuse a class because you shouldn’t be able to see the implementation detail.
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Exercise 2 : Design a StackOverflow Post

Design a class called Post. This class models a StackOverflow post. It should have properties for title,
description and the date/time it was created. We should be able to up-vote or down-vote a post. We
should also be able to see the current vote value. In the main method, create a post, up-vote and
down-vote it a few times and then display the the current vote value.

In this exercise, you will learn that a StackOverflow post should provide methods for up-voting and
down-voting. You should not give the ability to set the Vote property from the outside, because
otherwise, you may accidentally change the votes of a class to O or to a random number. And this is
how we create bugs in our programs. The class should always protect its state and hide its
Implementation detail.

Educational tip: The aim of this exercise is to help you understand that classes should encapsulate
data AND behaviour around that data. Many developers (even those with years of experience) tend to
create classes that are purely data containers, and other classes that are purely behaviour (methods)
providers. This is not object-oriented programming. This is procedural programming. Such programs
are very fragile. Making a change breaks many parts of the code.
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Solutions

| Zouhair Rimale, Ph.D.
8] Expert technique .NET | SharePoint | ASP.NET MVC | WEB API | Angular

C# Intermediate



public class StopWatch
{

public DateTime StartTime { get; set; }
public DateTime EndTime { get; set; }

private bool quning - -

public void Start()

{
if (_running)
throw new InvalidOperationException("Stopwatch is already running!");
_startTime = DateTime.Now;
_running = true;
b
public void Stop()
{
if (!_running)
throw new InvalidOperationException("Stopwatch is not running!");
if (_running)
{
_endTime = DateTime.Now;
_running = false;
¥
¥
public TimeSpan GetInterval()
{
return _endlfime - startTime;
}
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oid Main(string[] args)

stopwatch = new StopWatch();

* (var 1 =03 1 < 2; i++)

stopwatch.Start();

Thread.Sleep(1000);
1

stopwatch.Stop();

Console.WritelLine("Duration:

' + stopwatch.GetInterval().ToString());

Console.WriteLine("Press Enter to run the stopwatch one more time.");

Console.ReadlLine();
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