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Statické cCleny

» Statické Cleny nie su takym pilierom OOP ako dedicnost alebo
polymorfizmus, ale su uzitoCnym prvkom

» K statickym Clenom a metédam maozete pristupovat aj ked nemate
vytvorenu ziadnu instanciu, dokonca mozete vytvaraf celé staticke
triedy

class Pes {
private String meno; // ked dame psovi meno, uz ho nenaucime ine
private static int pocet = 9;

public Pes(String meno) {
this.meno = meno;
pocet++;

1

J

public String getMeno() {
return meno;

1

J

public static int getPocet() {

return pocet;
1
J
1
¥

Pes dunco = new Pes("Dunco”™), e3 = new Pes("Ezechiel Treti");
Pes.getPocet(); // funguje toto
dunco.getPocet(); // aj toto.. ale dava to ovela mensi zmysel




Namespace

» Triedy suU v drvivej vacsine organizovane do mennych priestorov
(namespace)

using syncfusion;
using System;

using Crypto = System.Security.Cryptography;

namespace NamespaceDemo
[
1

class Program

I
L

static void Main()

{

double hypotenuse = Calc.Pythagorean(2, 3);
Console.WriteLine("Hypotenuse: " + hypotenuse);

Crypto.AesManaged aes = new Crypto.AesManaged();

Console.ReadKey();




Implementacia getterov a setterov

double result;

public double Result
;

{ public double Result { get; set; }

get { return result; }
set { result = value; }




Override a virtual

» ,,Overridnut' mbézeme v C# len metodu, ktord je oznacend ako virtual

» V Jave suU vsetky metddy automaticky virtudlne

» V ProgrammerCalculator by sme sa k pévodnej metode dostali pomocou
klbCoveho slova base — napriklad base.Add(num1, num?2)

using System;

public class Calculator
I
L
public virtual double Add(double numl, double num2)
I

L

Console.WritelLine("Calculator Add called.");
return numl + num2;

}

public class ProgrammerCalculator : Calculator
p

1
public override double Add(double numl, double num2)
I
L

return MyMathLib.Add(numl, num2);




Abstrakiné triedy

» Nemdbzeme vytvorit objekt abstrakinej triedy, musime tak vytvorit triedu, ktord ju
bude dedit

» lde o nieCo podobné ako interface (bude vysvetlené dalej)

» Abstraktnd trieda moze obsahovaf tiez abstrakiné metédy, ktoré treba
implementovaf v odvodenych friedach, fiefo metody su tak implicitne virtudine

public abstract class Calculator

I
L

public abstract double Add(double numl, double num2);

}




Interface

» Interface je vlastne abstrakind frieda, avsak nema implementované ziadne
metody

» Implementdciu freba napisat do odvodenej triedy

» Trieda moze implementovat viacero interfacov (abstraktnu resp. hocijaku
triedu len jednu)

public class ScientificCalculator : ICalculator

> ZVYkno Sd pOmem’JVOf TGk, 26 prVé pllsmeno Je ik ¢ public double Add(double numl, double num2)

return numl + num2;
}
}

public class ProgrammerCalculator : ICalculator

public double Add(double numl, double num2)

{

return MyMathLib.Add(numl, num2);
1
J

public interface ICalculator

{

}

double Add(double numil, double num2);

t

public class MyMathLib

{

public static double Add(double numl, double num2)

{

}

return numl + num2;

}



Two classes can be in the
Same "amespace SomeClasses.cs

P _I_ 2 ‘ ‘ Take a look at these two class files from a
program called PetFiler2. They've got ; >
O r I O C O S S three classes: a Dog class, a Cat class, and ETrAce XeteLiars, |

a Fish class. Since they’re all in the same
PetFilexr2 namespace, statements in the
Dog.Bark () method can call Cat.M=ow ()
and Fish.Swim(). It doesn’t matter how

class Dog {

_——> public void Bark () {

[l'le ‘moui nﬂme!pace3 a.nd duse! are dl\’ldecl o
7 // statements go here

up between files. They sall act the same when

A 3 0
they're run. “public

Vi[hﬂ"" 3 mdh‘ﬂ ‘T’
v other }

it means eve
¢lass in the namespace

tan aLLess s methods Aﬁaitia_];) class Cat {

public void Meow() {

MoreClasses.cs // more statements

namespace PetFiler2 {

class Fish {

public void Swim()
// statements

. Since these tlasses are in the same namespace,
} [ ":My tan all “see” each other—even {houqh
/ -~ they've in different files. A elass can span

@artial) class Cat { multiple files too, but you need o use the

“partial” keyword when You declare it

public void Purr() { ,
// statements 4

‘1’6.. tan a\iy spht a tlass up nto d'“:cvc“'t. Files
i you use the “partial” keyword. You probably
won t do that in any of the tode You write in
this book, but the |DE wed it to SPit Your
page wp into two files so it could put the
XAML eode into MainPage.xaml and the C#
tode into MainPage. xaml.cs

There’s more to hamespaces and class declarations, but you
won’t need them for the work you’re doing right now. Flip to #3
in the “Leftovers” appendix to read more.







typmie

» Predstavme si, ze ¢
napriklad me’r

» Ak chceme imy
=> neefektivne
I using System;

Elnamespace Generics

{
B public class List
{
=] public void Add(int number) 1
{
I throw new NotImplementedException();
}
B public int this[int index]
{
I get { throw new NotImplementedException(); }
| }
I” }
|}

using System;

Elnamespace Generics

{
IE] public class BookList
{
2 public void Add(Book book)
{
throw new NotImplementedException();
}
e public Book this[int index]
{
get { throw new NotImplementedException(); }
}
L4
L




Neefektivhe riesenie problému

» Ako mozné riesenie problému sa ponuka nizsSie uvedeny variant

» Je vsak z hladiska vykonu aplikacie velmi neefektivny

= publi lass ObjectList
| {
= publj id Add(object value)
( .
}
S public object this[int index]
{
| t { throw new NotImplementedException(); I
| }



public class GenericList<T>

{
public void Add(T value)
{
}
public T this[ipt index]
{
get { throw new NotImplementedException(); l
}
}

N

typ premennej

class Program

{

static void Main(string[] args)

{

var book = new Book { Isbn = "1111", Title = "C# Advanced" };

//var numbers = new List();
//numbers.Add(10);

//var books = new BookList();
//books .Add(book) ;

var numbers = new GenericList<int>();
numbers.Add(10);

var books = new GenericList<Bpok>();
books .Add(new Book()); class Generics.Book



» Ndjdeteichr
us/Iibrory/ ;

System.Collections.Generic.|

'\:_‘ Class System.Collections.Generic.Comparer<T>

%2 Dictionary<>

*¢ EqualityComparer<>
%3 HashSet<>

=0 [Collection<>

0 [Comparer<>

~© IDictionary<>

~0 [Enumerable<>

~© [Enumerator<>

=0 [EqualityComparer<>
O JList<>

I Provides a base class for implementations of the IComparer<in T> generic interface.


https://msdn.microsoft.com/en-us/library/system.collections.generic(v=vs.110).aspx

Delegaty,
anonymnée metody,
lambda vyrazy
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Delegat

» Objekt, ktory vie, ako zavolaf metddu alebo skupinu metdd
» Dda sa povedat, ze ide o referenciu na funkciu
» UzitoCny pre dizajn frameworkov a podobne

delegate keyword name of created delegate

l l

delegate void GradeChange (double gpa) ;

Type of return value

public delegate TResult Func<in T, out TResult>(T arg);

-7

! |

callback method callback method
retum type parameter

Type of first input parameter




Pochopenie principu delegdtov

>

>

Predstavme si, ze mame metddu, v ktorej chceme urobit nejaku nespecifikovanu

funkciu, ktord ndm nieco vrati, ale poznadme nejaky jej vseobecny princip (predpis)

Keby sme chceli delegdta pre matematicke operdcie, tak napiseme:
MathOperation( a, b);

Je to predpis pre metddu, ktord dostane 2 parametre typu int a vrdti vysledok typu

int metoda(MathOperation op)

. : . £ s {
Napiseme si takuto metodu: T N e L
}
Pokial chceme zavolaf tuto metddu, tak jej musime odovzdat metddu, ktord spina
dany predpis, teda ma 2 parametre int a vracia int: Plus (int a, int b)
{
a + b;
Main( [1 args) }
Ndasledne pouzijeme volanie:
metoda(Plus);

A dostaneme vysledok 3 } Console.ReadKey();



Pochopenie principu delegdtov

» Predstavme si zlozitejSiu metodu: { int GetNumber(int[] ints, MathOperation operation)
int result = ints[@];
for (int i = 1; i < ints.Length; i++)
{ result = operation(result, ints[i]);
}
return result;

¥

» Ako parameter dostava pole infegerov a operdciu typu MathOperation

» Volanie metody:  static void Main(string[] args)

Console.WritelLine(GetNumber(new int[] { 1, 2, 3, 5, 10 }, Plus));
Console.ReadKey();

» Vysledok je 21 —vsetky Cisla v poli sa sCitali, nakolko sme vyuzili metdédu Plus

» Pozrite si video pre podrobnejsie vysvetlenie


https://www.youtube.com/watch?v=VKqZYGezRu0

Delegat +

» Namiesto E

static void Main(string[] args)

{

—
[/ /metoda(Plus); N\

Console.Writeline(GetNumber(new int[] { 1, 2, 3, 5, 1@ }, |delegate (int a, int b) { return a * b; }|));
Console.ReadKey(); |

—




[/ /metoda(Plus);
Console.WriteLine(GetNumber{new int[] { 1, 2, 3, 5, 10 }, (a,b) => a * b ));
Console.ReadKey();




delegate int MathOperation{int a, int b);

static void Main(string[] args)

[/ /metoda(Plus);

Mattheratinn[Q:ED: (i, yv) => 1 * y;
Console.Writeline(GetNumber{(new int[] { 1, 2, 3, 5, 10 }, del ));
Console.ReadKey();

e cossss s e




Delegdty integrované v .NET

» |Ide vacsinou o genericke delegaty

» Func<>
Main( [1 args)
public delegate bggl;,‘FilterDelegate(Pm@
Func< , . > del = (a, b) =»> a * b;
Console.Writeline(GetNumber( [1 {1, 2, 3, 5, 10 }, del ));

,:ﬂigle_ﬂeﬂdﬂef()ﬁ

GetNumber( [] ints, Func< . 5 > operation)
result = ints[0];
func<Pegsen, beal> IsAdult = Ny=> n:Age >18
( i=1; 1 < ints.Length; i++)
result = operation(result, ints[i1]); D Return type / return value
D Parameter type
result;

.| Parameter object
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Lambda vyraz

» Je to anonymnd metdda bez modifikatora pristupu, bez mena, bez
slova ,,return*

Introduction to Lambda Expressions

Introduced with .NET 3.5/C# 3.0

Supersede anonymous methods

Anonymous methods enable you to omit the parameter
list

Unnamed, inline functions
Used wherever delegates are required

(input parameters) => expression




class Program

{

> Z4apis pon '

static void Main{string[] args)

{

// argumenty => vyraz
// number => number * number;

Func<int, int> square = number => number*number;

Console.WritelLine(square(5));

T T e

class Program

static void Main(string[] args)

{

h

// argumenty => vyraz
// number => number * number;

Func<int, int> square = Square;

Console.WritelLine(square(5));
Console.ReadKey();

static int Square (int number)

{
E return number * number;
3



class Program

{
static void Main(string[] args)

{

V/ args => expression

/] () = ...
Ll % =505 v $
L] Y Z) =500

const int factor = 5;
Func<int, int> multipler = n => n*factor;
var result = multipler(10);

Console.WriteLine(result);



Lambda — praktické pouzitie - video q

Lambda vyrazy
Programming with Mosh


https://youtu.be/bqP_WB1QfB0

Ud:
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Eventy

» Udalosti alebo eventy su mechanizmom pre komunikdciu medzi objektmi

» Predstavme si, ze mdme funkciu na enkodovanie videa, ktord ndm ma zaslat
mailovu spravu, ked enkodovanie skonci

» Takuto funkciu chceme doplnit o funkcionalitu zaslania aj SMS spravy

» RieSenie nizSie je neefektivne, nakolko pri kazdom novom type spravy musime
pridaf novy riadok kodu

VideoEncoder

{
Encode(Video video )
{
// Encoding logic
[t
_mailService.Send( Mail());
_messageService.Send( Text()):
}



Eventy

bscribli (maju
B4
)

» Efektivnejs
nastavet

|

|l
A
N

-

L3

public class VideoEncoder

{

VideoEncoded

public void Encode(Video video)

{
// Encoding logic
Il
OnVideoEncoded(i;“\
} } 2 : i pubhsher : B ' : SUbSCriber
i event sender | |

event receiver



VideoEncoded

Event Handler

publaic void OonVideoEncoded(object source,

‘obsahuju obsluznu

EventArgs e)



Delegdt v eventoch

| Control |

Bound [Method]
——Event € Event Procedure

» Delegdt v tomto pripade funguje ako kontrakt medzi
vysielatelom a prifimatelom (subscriberom) spravy c""sl

Delegate
Executes

Subscriber has full control of delegate and can add or remove other subscriber
without their knowledge

Subscriber does not have any access to delegate, it can only listen to event




Ako naprogramovat
aplikaciu s eve

> I

pominanuy

e

'bublic class VideoEncoder

{

public void Encode(Video video)

» Enkddovanie vio ;

A

Thread.Sleep(3000);

4 L
= Yl

» V hlavnej |

gt

static void Main(string[] args)

{

var video = new Video() { Title = "Video 1" }ﬂ
var videoEncoder = new VideoEncoder();

videoEncoder.Encode(video);

Consolg.WriteLine("Encoding Video..

-")s



Ako naprogramovat spominanu
aplikdciu s eventmie

» Vo videoenkoderi implementujeme event, pricom musime dodrzat 3 kroky:

» Definovat delegat
» Definovaf event (udalost) zalozenu na delegdate v predoslom bode

> SpUShf Udolos-l-’ ; 1bli 13 VideoEncoder

id VideoEncodedEventHandler( t source, EventArgs args);
VideoEncodedEventHandler VideoEncoded;
id Encode(Video video)

Console.WriteLine("Encoding Video...");
Thread.Sleep(3000);

OnVideoEncoded();

OnVideoEncoded() ]

if (VideoEncoded != null)
VideoEncoded(this, EventArgs.Empty);



Ako naprogramovat spominanu
aplikdciu s eventmie

» Ndsledne potrebujeme nejakych subscriberov, ktori budu na udalost reagovaf

la Program
{
ta id Main(string[] args)
{
ar video = new Video() { Title = "video 1" };
var videoEncoder = new VideoEncoder();
var mailService = new MailService();
videoEncoder.VideoEncoded += mailService.OnVideoEncoded;
videoEncoder.Encode(video);
}
pub MailService
public void OnVideoEncoded(obiject source, EventArgs e)
{
Console.WriteLine("MailService: Sending an email...");
}



Eventy a delegdty v praxi - video -

Jdalosti a deleg?\}y
Programming with Mosn


https://www.youtube.com/watch?v=OVB6wRBykDA

doalins “5
T

N th’fD://wikip o

programao |

re Ntovane-

» Syncfusi
» Progran
> hTTD://:.'



http://wikipedia.org/
http://www.zajtra.sk/programovanie/165/objektovo-orientovane-programovanie-v-normalnej-ludskej-reci
http://youtube.com/

