Nesne Tabanh Programlama

Giris

Time isimli bir sinif olugturma (Ornek)

Class Scope

Uyelere Erisim Denetimi (Controlling Access to Members)
Sinif Nesnelerini Baglatma: Constructors

Ozellikler (Properties)

Composition: Diger Siniflari Instance degiskenlerle Cagirma
this Keyword’lin kullanim

Garbage Collection

static Sinif Uyeleri

const ve readonly Uyeler

Namespaces

Class View ve Object Browser

Giris

» Nesne siniflart (Object Classes) veri ve metodlari
icerir

e Nesneler diger nesnelerden bilgi gizleyebilirler

e Methodlar : programlama iiniteleridir

» User-defined type: programci tarafindan yazilan
sinif

e Siniflar

— Bilgi iiyeleri - Data members (member variable veya
instance variables)

— Metodlar - Methods that manipulate the data members
sahiptirler




Time isimli bir sinif olusturma

Acilan sol parantez ({) ve kapatilan sag parantez
(}) smifin govde kismini belirler

Degiskenler tanimlamalari instance variables
olarak isimlendirilir

Member Access Modifiers (Erisim Degistiricileri)

— public : bu sinifa ait 6rnek degisken nerne olursa olsun
heryerden erisime acik tanimlama yapar

— private : sadece bu sinif iginden erisime agik olarak
tanimlama yapar

Time isimli bir sinif olusturma

Erisim metodlari: okuma veya ekrana yazma

Constructor (Sinif yapilandiricisi)

— Baslatma islemini yapar

— Parametre alabilirler

— Deger domdiirmezler

— Bir sinifta birden fazla constructor olabilir (overloaded
constructors)

Bir sinif1 6rneklemek (instantiate) i¢in new

operatorii kullanilir

Bir projeye yeni bir sinif eklemek icin Project <
Add Class kullanilir




1 // Fig. 8.1: Timel.cs

2 // Class Timel maintains ti

3 Default constructor

4 using System;

5 Private instance variables ‘

6 // Timel class defi

; I'.:)\lbl:l.c class Time Method SetTime ‘
9 private in 8 // 0-23

10 private irt minute; // 0-59 g
E private/int second; // 0-59 } /‘ Validate arguments ‘
12

13 // F¥imel constructor initializ instance variables to

14 /¥ zero to set default time

15 public Timel ()

16 {

17 SetTime( 0, O

18 }

19

20 // Set riew time value in 24-hour format. Perform validity

21 //,ehecks on the data. Set invalid values to zero.

22 public void SetTime (

23 int hourValue, int minuteValue, int secondValue )

24 {

25 hour = ( hourValue >= 0 && hourValue < 24 ) ?

26 hourValue : 0;

27 minute = ( minuteValue >= 0 && minuteValue < 60 ) ?

28 minuteValue : O;

29 second = ( secondValue >= 0 && secondValue < 60 ) ?

30 secondValue : 0;

31 }

32

33 // convert time to universal-time (24 hour) format string

34 pyblic string ToUniversalString()

35 {

36 rmat (

37 hour, minute, second );

38 }

39

40 // cc.mvert'time to standardjtime (12 hour) forma’ Output time in
41 public string ToStandardString() .

22 { universal format
43 rn String.Format( "{0}:{1:D2}:{2:D2} {3}",

44 our == 12 || hour == 0 ) ? 12 : hour % 12 ),

45 minuteé)\ _second, ( hour < 12 ? "AM" : "PM" ) );

46 }

47

48 } // end class Timel Output time in standard format




1 // Fig. 8.2: TimeTestl.cs

2 // Demonstrating class Timel.

3 Call default time
4 using System; constructor

5 using System.Windows.Forms;

6

7 // TimeTestl uses creates and €s a Timel object

g Tlass Tioerestl Call method SetTime
10 // main entry int for application to set the time with
11 static void Main( string[] args ) valid arguments
12 {

13 Timel time = new Timel(); ~// calls Timel constructor
14 string output;

15

16 // assign string presentation of time to output

17 output = "Initi universal time is: " +

18 time.ToUni$ersalString() + N N
19 "\nInitfal standard time is: " + Call method SetTime with
20 oStandardstring(); invalid arguments
21

22 /& attempt valid time setting:

23 time.SetTime( 13, 27, 6 );

24

25 // append new string fepresentations of time to output
26 output += "\n\nUnjversal time after SetTime is: " +

27 salString() +

28 "\nStandafd time after SetTime is: " +

29 StandardString() ;

30

31 //Attempt invalid time settings

32 time.SetTime( 99, 99, 99 );

33

34 output += "\n\nAfter attempting invalid settings: " +
35 "\nUniversal time: " + time.ToUniversalString() +

36 "\nStandard time: " + time.ToStandardString();

37

38 MessageBox.Show( output, "Testing Class Timel" );

39

40 } // end method Main

41

42 } // end class TimeTestl

Testing Class Timel x|

Initial universal time is: 00:00;00
Initial standard time is: 12:00:00 AM

Universal time after SetTime is: 13:27:06
Standard time after SetTime is: 1:27:06 PM

Afker attempting invalid settings:

Iniversal kime: 00;00:00
Standard time: 12:00:00 &M

Ik,




Class Scope

 Bir sinif kendi icerisindeki tiim iiyelere metodlar
ile adim1 kullanarak erisebilir

e Siif disinda, tiyeler dogrudan adiyla referans
edilemezler (¢agrilamazlar), public iiyeler nokta
ile birlikte ¢agrilabilirler
(referenceName.memberName )

Uyelere Erisim Denetimi (Controlling Access
to Members)

* Public metodlar sinifin sundugu islemler i¢in kullanilir

* Metodlar sadece bir isi gerceklestirmelidir

— Eger bir metod bagka bir isleme ihtiya¢ duyarsa yardimc1 metod
kullanilmalidir

— Sinifi kullananlar sadece public metoda erismelidir ve yardimci
metod private tanimlanmalidir

* Properties
— get accessor : bir bilgiyi okuma iglemini yapar
— set access : bir bilgiyi degistirme islemini yapar
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Task List - 3 Build Error tasks shown (filtered)

// Fig. 8.3: RestrictedAccess.cs
// Demonstrate compiler errors from attempt to access

// private class members.

class RestrictedAccess

{

Attempt to access
private members

// main entry point for appligation

static void Main( string[]

{

}

Timel time = new Timel();

time.hour = 7;
time.minute = 15;
time.second = 30;

} // end class RestrictedAccess

'S
'S
'S

|

Description

'Restrickediccess. Timel . hour' is inaccessible due ko its protection level
'RestrickedAccess, Timel .minute’ is inaccessible due bo its protection level
'Restrictediccess. Timel . second' is inaccessible due to its protection level

7] Taskbist | B output |

Sinif Nesnelerini Baglatma: Constructors

Siniflarin 6rnekleri constructor’lar ile baslatilir
Constructor’lar bir nesnenin 6rnek degiskenlerini
bagslatirlar
Overloaded constructor’lar bir nesnenin farkl sekillerde
baslatilmas i¢in kullanilir
Constructor igerisinde tiim degiskenler baslatilmasa bile
tiim degiskenlere bir baslangic degeri atanir

— Primitive numeric tipindeki degiskenler O yapilir

— Boolean tipindeki degiskenler false yapilir

— Reference tipleri ise null yapilir
Eger bir sinifin constructor metodu yoksa, bir default
constructor saglanir

— Kodu olmaz ve parametre almaz




1 // Fig. 8.4: Time2.cs

2 // Class Time2 provides overloaded constructors.

3

4 using System; Default constructor

5

6 // Time2 class definitj

Z I{mbhc class Time2 Constructor which takes
9 private int ; the hour as the input

10 private in

11 private

12

13 // initializes instance variables to
14 / ult time to midnight

15 public Time2 ()

is { Constructor which takes the hour
18 ) and minute as input

19

20 // : hour supplied, minute and second
21 /{ defaulted to

22 public Time2( jfAt hour )

23 {

24 SetTimef hour, 0, 0 );

25 }

26

27 // Time2 constructor: hour and minute supplied, second
28 /{/defaulted to 0

29 public Time2( int hour, int minute )

30 {

31 SetTime ( hour, minute, 0 );

32 }

33

66 // convert time to standard-time (12 hour) format string
67 public string ToStandardString()

68 {

69 return String.Format( "{0}:{1:D2}:{2:D2} {3}",

70 ( ( hour == 12 || hour == 0 ) ? 12 : hour % 12 ),
71 minute, second, ( hour < 12 ? "AaM" : "PM" ) );
72 }

73

74 } // end class Time2




1 // Fig. 8.5: TimeTest2.cs

2 // Using overloaded constructors.

3

4 using System;

5 using System.Windows.Forms;

6

7 // TimeTest2 demonstrates constructors of class Time2

8 class TimeTest2 Test the constructors
9 {

10 // main entry point for application

11 static void Main( string[] args )

12 {

13 Time2 timel, time2, time3, time4, time5, time6;

14

15 timel = new Time2(); // 00:00:00

16 time2 = new Time2( 2 ); // 02:00:00

17 time3 = new Time2( 21, 34 ); // 21:34:00

18 time4 = new Time2( 12, 25, 42 ); // 12:25:42

19 time5 = new Time2( 27, 74, 99 ); // 00:00:00

20 time6 = new Time2( timed ); // 12:25:42

21

22 String output = "Constructed with: " +

23 "\ntimel: all arguments defaulted" +

24 "\n\t" + timel.ToUniversalString() +

25 "\n\t" + timel.ToStandardString();

26

27 output += "\ntime2: hour specified; minute and " +

28 "second defaulted" +

29 "\n\t" + time2.ToUniversalString() +

30 "\n\t" + time2.ToStandardString();

31

32 output += "\ntime3: hour and minute specified; " +

33 "second defaulted" +

34 "\n\t" + time3.ToUniversalString() +

35 "\n\t" + time3.ToStandardString();

36

37 output += "\ntime4: hour, minute, and second specified" +
38 "\n\t" + time4.ToUniversalString() +

39 "\n\t" + time4.ToStandardString();

40

41 output += "\ntime5: all invalid values specified" +

42 "\n\t" + time5.ToUniversalString() +

43 "\n\t" + time5.ToStandardString();

44

45 output += "\ntime6: Time2 object time4 specified" +

46 "\n\t" + time6.ToUniversalString() +

47 "\n\t" + timeé6.ToStandardString();

48

49 MessageBox.Show ( output,

50 "Demonstrating Overloaded Constructors" ); ll
51

52 } // end method Main Construcked with:
53 time1: all arguments defaulted
54 } // end class TimeTest2 ?ggggg A

time2: hour specified; minute and second defaulted

0z:00:00
2:00:00 AM

time3: hour and minute specified; second defaulted

2113400
934:00 PM

time: hour, minute, and second specified

12:25:42
12:25:42 PM

timeS: all invalid values specified
00:00:00
12:00:00 AM

times: Time2 object times specified
12:25:42
12125142 PM




Ozellikler (Properties)

e Public 6zellikler kullaniciya asagidaki islemleri
saglar:
— Get: private datayi elde etmeyi saglar

— Set: private data’ya deger atamay1 saglar

e (et accessor

— Data’nin formatini1 kontrol eder veya degistirir

e Set accessor

— Yeni degerin uygunlugunu denetler

0o U S WN R

// Fig. 8.6: Time3.cs
// Class Time2 provides overloaded constructors.

using System;

// Time3 class definition

public class Time3

{
private int hour; // 0-23
private int minute; // 0-59
private int second; // 0-59

// Time3 constructor initializes instance variables to
// zero to set default time to midnight
public Time3()
{
SetTime( O, 0, 0 );
}

// Time3 constructor: hour supplied, minute and second
// defaulted to 0
public Time3( int hour )
{
SetTime( hour, 0, 0 );
}

// Time3 constructor: hour and minute supplied, second
// defaulted to 0
public Time3( int hour, int minute )
{
SetTime ( hour, minute, 0 );

}




34 // Time3 constructor: hour, minute and se

Constructor that takes another Time3 object as
an argument. New Time3 object is initialized
with the values of the argument.

35 public Time3( int hour, int minute, int s|
36 {

37 SetTime ( hour, minute, second

38 }

39

40 /

constructor: initialize using another Time3 object

41 public Time3( Time3 time )

a2 { Property Hour
43 SetTime( time.Hour, time.Minute, time.Second );
44 }

45

46 // Set new time value in 24-hour format. Perfo validity
47 // checks on the data. Set invalid values-to zero
48 public void SetTime (

49 int hourValue, int minuteValue; int secondValue )
50 {

51 Hour = hourValue;

52 Minute = minuteValde;

53 Second = secondValue;

54 }

55

56 // property Hour

57 public int Hour

58 {

59] get

60 {

61 return hour;

62 }

63

64 set

65 {

66 hour = ( ( value >= 0 && value < 24 ) ? value : 0 );
67 }

68

69 } // end property Hour

70

71 // property Minute _

72 public int Minute PTOany Second

73 {

74

75

76 return minute;

77

78 Property Minute

79

80

81 ( ( value >= 0 && value < 60 ) ? value : 0 )
82

83

84 } // efd property Minute

85

86 /{/property Second

87 public int Second

88 {

89 get

90 {

91 return second;

92 }

93

94 set

95 {

96 second = ( ( value >= 0 && value < 60 ) ? value : 0 );
97 }

98

99 } // end property Second

100

10



101 // convert time to universal-time (24 hour) format string
102 public string ToUniversalString()

103 {

104 return String.Format (

105 "{0:D2}:{1:D2}:{2:D2}", Hour, Minute, Second );
106 }

107

108 // convert time to standard-time (12 hour) format string
109 public string ToStandardString()

110 {

111 return String.Format( "{0}:{1:D2}:{2:D2} {3}",

112 ( ( Hour == 12 || Hour == 0 ) ? 12 : Hour % 12 ),
113 Minute, Second, ( Hour < 12 ? "AM" : "PM" ) );
114 }

115

116 } // end class Time3

1 // Fig. 8.7: TimeTest3.cs

2 // Demonstrating Time3 properties Hour, Minute and Second.
3

4 using System;

5] using System.Drawing;

6 using System.Collections;

7 using System.ComponentModel;

8 using System.Windows.Forms;

9 using System.Data;

10

11 // TimeTest3 class definition

12 public class TimeTest3 : System.Windows.Forms.Form

13 {

14 private System.Windows.Forms.Label hourLabel;

15 private System.Windows.Forms.TextBox hourTextBox;

16 private System.Windows.Forms.Button hourButton;

17

18 private System.Windows.Forms.Label minutelLabel;

19 private System.Windows.Forms.TextBox minuteTextBox;
20 private System.Windows.Forms.Button minuteButton;

21

22 private System.Windows.Forms.Label secondLabel;

23 private System.Windows.Forms.TextBox secondTextBox;
24 private System.Windows.Forms.Button secondButton;

25

26 private System.Windows.Forms.Button addButton;

27

28 private System.Windows.Forms.Label displayLabell;

29 private System.Windows.Forms.Label displayLabel2;

30

31 // required designer variable

32 private System.ComponentModel.Container components = null;
33

34 private Time3 time;

35

11



public TimeTest3 ()

37 {

38 // Required for Windows Form Designer support

39 InitializeComponent () ;

40

41 time = new Time3();

42 UpdateDisplay () ;

43 }

44

45 // Visual Studio .NET generated code

46

47 // main entry point for application

48 [STAThread]

49 static void Main ()

50 {

51 Application.Run( new TimeTest3() )

52 }

53

54 // update display labels

55 public void UpdateDisplay ()

56 {

57 displayLabell.Text = "Hour: " + time.Hour +

58 "; Minute: " + time.Minute +

59 "; Second: " + time.Second;

60 displaylLabel2.Text = "Standard time: " +

61 time.ToStandardString() + "\nUniversal time: " +
62 time.ToUniversalString();

63 }

64

65 // set Hour property when hourButton pressed

66 private void hourButton_Click( Set Minute pI‘OpCI‘ty Of
67 object sender, System.EventArgs e 9 g
68 ( Time3 object
69 time.Hour = In urTextBox.Text );

70 hourTextBox.Text =

71 UpdateDisplay ()7 Set Second property
72 } of Time3 object

73

74 // en minuteButton p;;;Esa\\\\\\\
75 private void minuteBu _Cli S?t}{ourproperBIOf
76 Time3 object
77 {

78 time.Minute < Int32.Parse( minuteTextBox.Text );

79 g

:(1’ ) Add 1 second to Time3 object ‘
82

83 // n secondButton pressed

84 private void secondButton_Click (

85 object sender, System.EventArgs e )

86 {

87 Int32.Parse( secondTextBox.Text );

88 ox.Text = ""

89 8

90 }

91

92 /{ add one to Second when addButton pressed

93 private void addButton_Click(

94 object sender, System.EventArgs e )

95 {

96 time.Second = ( time.Second + 1 ) % 60;

97

12



98 if ( time.Second == 0 )

99 {

100 time.Minute = ( time.Minute + 1 ) % 60;
101

102 if ( time.Minute 0)

103 time.Hour = ( time.Hour + 1 ) % 24;
104 }

105

106 UpdateDisplay () ;

107 }

108

109 } // end class TimeTest3

=101 %]

Hour 23 Set Hour I
Mirute: Set Minute Hour: 0; Minute: 0; Second: 0
S i Standard time: 12:00:00 AM
- __Seseond | Gendediner 12000
Add 1 to Secand

e
o [
Mie [ Setbinie How: 23; Minute: 0; Second: 0
Secont [ Standerd tie: 110000 FM
s Set Secand Uriversal fime: 230000
£dd T to Secand

=
Hour Set Hour
Mirute: 59 Set Minute Hour: 23; Minute: 0; Second: 0
Second: Standard time: 11:00:00 P
= SetSecond Universal time: 23:00:00
Add 1 to Secand

-ioix]
Haur: Set Hour
Minute: Hour: 23; Minute: 59; Second: 0
Second: Set 5 d Standard time; 11:53:00 P
_SaSeond | Bendadine Lo
Add 1 ta Second

=
Hour Set Hour
Minute: Set Minute Hour: 23; Minute: 53; Second: 0
5 d |58 Set & d Standard time: 11:5%:00 PM
s &RLX Universal time: 23:59.00
Add 1 to Secand




10 x]
Hour: Set Hour
Mie: [ Selhinue Hour: 23; Minute: 53; Second 58
Second: |_ - Standard time: 11:5358 PM
s Set Second [d Uriverealtime: 235553
£dd 1 to Second

[Musing Properties (o]

Hour Set Hour
Mitutes Set Minute Hour: 23; Mirute: 59; Second: 53
5i d: Set & d Standard time: 11:53:53 P
- _Seseond | Gendediner o2z
Add 1 to Secand R

e
Hour: l_ Set Hour
Minde: [ Sebhlinie Howr 0 Minute: 0: Second: 0
Second: [ | Standard time: 1200100 AM
s Set Secand Uriversal fme: 000000
dd T o secondl,

Composition: Diger Siniflari Instance

Degiskenlerle Cagirma

Software Reuse — Varolan bir nesnenin referans

ile kullanim1 kolay ve hizlidir

User-defined tipler instance degiskenleri olarak

kullanilir

14



1 // Fig. 8.8: Date.cs

§ 7 B clons CoEinitien | Constructor that receives the month, day and
4 using System; year arguments. Arguments are validated; if
5 they are not valid, the corresponding

6 // Date class definitjon .

- TR e B member is set to a default value

8 {

9 private int nth; // 1-12

10 private int/day; // 1-31 based on month

11 private imt year; // any year

12

13 // cométructor confirms proper value for month;

14 // 11 method CheckDay to confirm proper

15 /{/value for day

lﬁ public Date( int theMonth, int theDay, int theYear )

17 {

18 // validate month

19 if ( theMonth > 0 && theMonth <= 12 )

20 month = theMonth;

21

22 else

23 {

24 month = 1;

25 Console.WriteLine (

26 "Month {0} invalid. Set to month 1.", theMonth );
27 }

28

29 year = theYear; // could validate year
30 day = CheckDay( theDay ); // validate day

31 }

32

33 // utility method confirms proper day value

34 // based on month and year

35 ivate int CheckDay( int testDay )

36 {

37 daysPerMonth =

38 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };
39

40 // check if day in range for month

41 if ( testDay > 0 testDay <= daysPerMonth[ month ] )
42 return testDay;

43

44 // check for leap year

45 if ( month == 2 && testDay == 2

46 ( year % 400 0 |

47 ( year % 4 0 && year % 100 !=

48 return testDay;

49 Validate that the given month
50 Console.WriteLine ( have a given day number
51 "Day {0} invalid. Set to day 1.", testDay ); (G g y
52

53 return 1; // leave object in consistent state

54 }

55

56 // return date string as month/day/year

57 public string ToDateString()

58 {

59 return month + "/" + day + "/" + year;

60 }

61

62 } // end class Date

15



1 // Fig. 8.9: Employee.cs

2 // Employee class definition encapsulay Two Date objects are members

i // last name, birth date and hire dat¢/| ofthe Employee class

5 using System;

6

7 // Employee class definition

8 public class Employee

9 {

10 private string firstName;

11 private string lastName;

12 private Date birthDate;

13 private Date hireDate;

14

15 // constructor initializes name, birth date and hire date

16 ublic Employee( string first, string last,

17 int birthMonth, int birthDay, int birthYear,

18 i hireMonth, int hireDay, int hireYear )

19 {

20 8

21 8

22

23 // create new Date for Employee birth day

24 birthDate = new Date( birthMonth, birthDay, birthYear );

25 hireDate = new Date( hireMonth, hireDay, hireYear );

26 }

27 Constructor that initializes the employee’s
name, birth date and hire date

28 // convert Employee to String format

29 public string ToEmployeeString()

30 {

31 return lastName + ", " + firstName +

32 " Hired: " + hireDate.ToDateString() +

33 " Birthday: " + birthDate.ToDateString();

34 }

35

36 } // end class Employee

16
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// Fig. 8.10: CompositionTest.cs
// Demonstrate an object with member object reference.

using System;
using System.Windows.Forms;

// Composition class definition
class CompositionTest
{

// main entry point for application

static void Main( string[] args )

{

Employee e =
new Employee( "Bob", "Jones", 7, 24, 1949, 3, 12, 1988 );

MessageBox.Show( e.ToEmployeeString(),
"Testing Class Employee" );

} // end method Main

} // end class CompositionTest

Testing Class Emplovee ﬂ

Jones, Bob Hired: 3/12/1955 Birthday: 7/24/1949

this keyword’in kullanimi

* Her nesne kendisini this keyword ile gosterebilir

* Genellikle metodlarin degiskenleriyle instance
degiskenlerini ayirmak i¢in kullanilir

17



1 // Fig. 8.11: Timed.cs

2 // Class Time2 provides overloaded constructors.

3

4wk Srsem The this reference is used to set the

5 g

G // Timed class definition class member variables to the

7 public class Timed constructor arguments

8 {

9 private int hour; // 0-23

10 private int minute; // 0-59

11 private int second; // 0-59

i; p The this reference is used to
constructor .

14 public Time4( int hour, int minute, int seco; refer to an instance method

15 {

16 this.hour = hour;

17 this.minute = minute;

18 this.second = second;

19 }

20

21 // create string usirng this and implicit references

22 public string BuildString()

23 {

24 returp "this.ToStandardString(): " +

25 this.ToStandardString() +

26 "\nToStandardString(): " + ToStandardString();

27 }

28

29 // convert time to standard-time (12 hour) format string

30 public string ToStandardString()

31 {

32 return String.Format( "{0}:{1:D2}:{2:D2} {3}",

33 ( ( this.hour == 12 || this.hour == 0 ) ? 12

34 this.hour % 12 ), this.minute, this.second,

35 ( this.hour < 12 ? "AM" : "PM" ) );

36 }

37

38 } // end class Time4d

The this reference is used to
access member variables

18
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// Fig. 8.12: ThisTest.cs
// Using the this reference.

using System;
using System.Windows.Forms;

// ThisTest class definition
class Classl
{
// main entry point for application
static void Main( string[] args )
{
Time4 time = new Time4 ( 12, 30, 19 );

MessageBox.Show( time.BuildString(),
"Demonstrating the \"this\" Reference" );

Demonstrating the “this™ F x|

this, Tostandard3tring 12:30:19 PM
TostandardString(: 12:30:19 PM

Garbage Collection

* new operatoril hafizaya yerlestirir

* Nasneler daha fazla kullanilmayacaksa, CLR
(Common Language Runtime) garbage collection
calisir

e Garbage collection hafiza yonetimine yardimei
olur (kullanilmayan hafizay1 yeniden kullanilir
duruma getirir)

e Diger kaynaklarin (database connections, file
access, etc.) hafizaya alinmas1 ve hafizadan
atilmasi programci tarafindan yapilmalidir

19



Garbage Collection

Finalizer’lar garbage collector ile birlikte
kaynaklarin hafizadan atilmasi i¢in kullanilir

Garbage collector bir nesneye ayrilmis hafizayi
yeniden kullanilir yapmak i¢in, nesnenin finalizer
metodunu ¢agirir

Her sinif sadece bir tane finalizer’a sahiptir
(destructor)

Destructor metodu ~ karakteri ile baglar ve sinifin
adiyla devam eder

Destructor’lar parametre almazlar

static Sinif Uyeleri

Her sinif nesneleri kendi 6rnek degiskenlerine
sahiptir

Bazen bir sinifin tiim orneklerinin ayn1 degere
sahip olmasi daha uygun olabilir

Bu tiir degiskenler static keyword ile tanimlanir
ve sadece bir degere sahiptirler (bu tiirdeki tiim
nesneler tarafindan paylasilirlar)

Scope tanimlamasi static degiskenler i¢cinde
tanimlanabilir (public, private, etc.)

20
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// Fig. 8.13: Employee.cs
// Employee class contains static data and a static method.

using System;

Employee destructor

// Employee class definition
public class Employee

/ Update number of Employees

{

privatelstringitirsth Decrease static member
private string lastN

private static int cgunt; count, to signify that there

is one less employee
// constructor ingr i EMpIoyee COUunt
public Employee (, i e, string lName )

ine( "Employee object constructor: " +
+ " " + lastName + "; count = " + Count );

Console.WriteLine( "Employee object destructor: " +
firstName + " " + lastName + "; count = " + Count );

// FirstName property
public string FirstName
{

get

{

return firstName;

}

}

// LastName property
public string LastName
{

get

{

return lastName;

}

}

// static Count property
public static int Count
{

get

{

return count;

}

}

} // end class Employee
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1 // Fig. 8.14: StaticTest.cs

§ 4 D‘ Create 2 Employee objects

4 using System;

5

6 // StaticTest class definition

7 class StaticTest

8 { .
9 // main entry point for application Set Employee Ob_]CCtS to null ‘
10 static void Main( string[] args )

11 {

12 Console.WriteLine( "Employees before instantiafyon: Force garbage collection ‘
13 Employee.Count + "\n" );

14

15 // create two Employees

16 Employee employeel = new Employee ( )i

17 Employee employee2 = new Employee ( ) :}’
18

19 Console.WriteLine( "\nEmployees af §tantiation: " +
20 "Employee.Count = " + Employee t + "\n" )

21

22 // display the Employees

23 Console.WriteLine( "Employee "o+

24 employeel.FirstName + " + employeel.LastName +

25 "\nEmployee 2: " + empldyee2.FirstName +

26 " " + employee2.LastName + "\n" );

27

28 // mark employeel and/employeel objects for

29 // garbage cogl

30 employeel

31 employee

32

33 //

34 System.GC.Collect () ;

35

36 Console.WriteLine (

37 "\nEmployees after garbage collection: " +

38 Employee.Count );

39 }

40 }

Employees before instantiation: 0

Employee object constructor: Susan Baker; count = 1
Employee object constructor: Bob Jones; count = 2

Employees after instantiation: Employee.Count = 2

Employee 1: Susan Baker
Employee 2: Bob Jones

Employee object destructor: Bob Jones; count = 1

Employee object destructor: Susan Baker; count 0

Employees after garbage collection: 2
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const ve readonly Uyeler

» Sabit degere sabit iiyeler (degeri asla degismez)
const keyword ile tanimlanir

* const iiyeler static ozellik tasir

* const liyeler tanimlandig1 degerlerini almak
zorundadir

* readonly keyword ise baslangi¢ degerini
constructor icerisinde alan ve daha sonra
degismeyen tanimlamalar i¢in kullanilir
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// Fig. 8.15: UsingConstAndReadOnly.cs
// Demonstrating constant values wit!

Readonly variable radius; must
be initialized in constructor

using System;
using System.Windows.Forms;

// Constants class defipiti Constant variable PI ‘

/L that is uninitialized
public readonly int radid

public Cons s( int radiusValue )

radius = radiusValue;

}
} // end class Constants

// UsingConstAndReadOnly class definition
public class UsingConstAndReadOnly
{
// method Main creates Constants
// object and displays it's values
static void Main( string[] args )
{

Random random = new Random();

Constants constantValues =
new Constants( random.Next( 1, 20 ) );




MessageBox.Show( "Radius = " + constantValues.radius +
"\nCircumference = " +
2 * Constants.PI * constantValues.radius,
"Circumference" );

} // end method Main

} // end class UsingConstAndReadOnly

x x
Radius = 2 Radius =&
Circumference = 1256636 Circumference = 37,69908
Namespaces

* Yazilim parcalar siirekli kullanilabilir olmalidir
* Namespace siniflarin mantiksal bir grubunu sunar

* Ayn1 namespace i¢indeki iki ayr1 simif ayni adi
kullanamaz

e Ayri namespace i¢indeki siniflar ayni ada sahip
olabilir

e Dinamik Baglanti Kiitiiphaneleri (Dynamic Link
Libraries -.dll files) siniflarin olusturdugu
paketleri yeniden kullanim i¢in sunarlar
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Namespaces

imeLibrary - Microsoft ¥isual C# .NET [design] - Class1.cs =101 x|
File Edt Yiew Project Puld Debug  Tooks  Window Help
ERE R = - J Y NI - Y ) 2
Bl S b 2 A% a2,
2| Cclasstes | 4 b x | [Solution Explorer - Tmelibrary & %
P I%Tlmeuhrary(lassl | I":‘C\assl() = | = BEl=
g using System; | A solution TimeLibrary (1 project)
g 2ll|&- G TimeLibrary
5 . . 5 References
O nawespace TimeLibrary 2] sty co
¢ [F] Classt.cs
= /{7 <gummarys
— /4 swmary deseription for Classl.
r A<l swmary>
B public class Classt
1
= public Classl()
{
I
/¢ TODD: idd constructor logic here
I
r }
Ly L
¥
il | _»IJ
| Qutput: 7 x|
Debug |
Ll J
Task List [E] output

| Ready Il |[tn1 Call chi [ Jims]

Fig. 8.18 Simple Class Library.

1 // Fig. 8.19: AssemblyTest.cs

2 // Using class Time3 from assembly TimeLibrary.

3 .

" using System; Use Time3 as usual

5 usging TimeLibrary;

6

7 // Assembly

8 class AssemblyTes

9 {

10

i; Reference the TimeLibrary
13 Time3 time = new Time3( 13, 27, 6 ); namespace

14

15 Console.WriteLine (

16 "Standard time: {0}\nUniversal time: {1}\n",

17 time.ToStandardString(), time.ToUniversalString() );
18 }

19 }

Standard time: 1:27:06 PM
Universal time: 13:27:06




Class View ve Object Browser

* Class View ve Object Browser object-oriented
uygulamalar tasarlamak icin Visual Studio
tarafindan sunulan yardimer araglardir

e (Class View

Bir projedeki tiim siniflar i¢in degiskenleri, metodlari
gosterir

Agac goriinlimde hiyerarsik yapiy1 gosterir
+ bir nodun alt parcalarinin oldugunu gosterir

- bir nodun alt par¢alarinin goriintiilenmis oldugu durumu
gosterir
View < Class View meniisiinden secilerek kullanilabilir

Class View ve Object Browser

* Object Browser

Bir kiitiiphanedeki tiim siniflar listeler

Object Browser’1 goriintiilemek i¢in herhangi bir yerden
kisayol meniisiiyle Go To Definition secilir

26



Class View ve Object Browser

& i
A |

|

= {} TimeTestl

=% Timel

=& TimeT

[:I---&; Bases and Interfaces

----- & @ hour
----- & @ minute
----- & @ second

eskl

Og Bases and Interfaces
ffl‘ taingstring[1)

@ Solution Explorer E Class Yiew

Fig. 8.20 Class View of class Timel (Fig. 8.1) and class TimeTest (Fig. 8.2).

Class View ve Object Browser

@3 TimeTest1 - Micrasoft ¥isual C# .NET [design] - Timel.cs -(Olx|
file Edt Yew Projct Buld Debug Took Window Help
E-tm-= $ BB - - B-E| ) o M) 2
Fl & b ax A N
| Timelcs | TimesTest.cs | abx
32 [%4 TirneTest1. Tme1 =l fa#hour =
g /4 Timel class definition =
g/ [@ pwlic class Timel : Object
- { AT
T t ’
private int hour B coy
private int minute:
= private int second; |B Paste
cl /4 Timel constructor varishles to ||
F /¢ zero ta ser degaul T InsertBrsakpoint
] public Timel() W] Mew Ereakpaint...
! . 4= Run To Cursor
SetTime( O, 0, O |
3 Add Task List Shortcut
N (5] List Members
= /4 Set new time value erform validicy
// checks on the date % Perameter Info to zero.
public void SetTime( |Ax Complete Word
it hourvalue, Ity o ondValue |
{
| hour = { hourValue| 8 G To Definkion 24 4 9
4
LB Go ToReference
[output &
% synchronize Class View
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: Gutlning »
Tasklist [E] Qutput
| Ready I |[ng Col28 chzs I Ims]

Fig. 8.21 Object Browser when user selects Object from Timel.cs. (part 1)
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Class View ve Object Browser

eTestl - Microsoft ¥isual C# .NET [design] - Object Browser ;Iglll
File Edit Wew Project Build Debug Tools Window Help
B-Em-E d BB B ) ebug - | 2
AR | EE|S2 4% %%, 5.

Timel cs | TimesTestl.cs Dbject Browser | 1k X

Browse: Selected Components

- Customize.. | B}« ¥4+ S 5 g

2
=
2
=
2

Cbjects Members of 'Object’
MTaThreadattribute . Equals{object, object)
£ MulticastDelegate Equalsinbject)

I:I---Og MulticastMotSupportedException g’ Finalize:}
I:I---Olg MonSerializedattribute GetHashCodel)
1 I:I---Og MotFiniteMumberException i GetTypel)
I:I---Og MotImplementedE:ception g’ MemberwiseClonel)
I:I'--alg MotSupportedException Ohject()
I:I---Og MullReferenceException ReferenceEqualsiobject, object)
[]...Og Ohject Toskringl)
[#-#¢ ObiectDisoosedExcention hd

public class Object
Member of System

Summary:

Supports all classes in the .MET Framewark class hierarchy and provides low-level services ta derived classes. This is the
ultimate superclass of all classes in the JMET Framework; it is the root of the type hierarchy,

| Ready

| 4

Fig. 8.21 Object Browser when user selects Object from Timel.cs. (part 1)
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