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CHAPTER 6

OBJECT-BASED PROGRAMMING

1 // Fig. 6.1: Tinel.java

2 /] Timel class definition

3 inport java.text.Decimal Format; // used for nunber formatting
4

5 public class Tinel {

6 private int hour; // 0 - 23

7 private int mnute; // 0 - 59

8 private int second; // 0 - 59

9

10 /1 Timel constructor initializes each instance variable
11 /1 to zero. Ensures that each Tinel object starts in a
12 /'l consistent state.

13 public Tinmel() { setTime( 0, 0, 0 ); }

14

15 /[l Set a newtime value using mlitary tine. Perform
16 /1 validity checks on the data. Set invalid val ues

17 /'l to zero.

18 public void setTine( int h, int m int s)

19 {

20 hour = ( (( h>=0& h<24) ?2h: 0);

21 mnute = ( (( mMm>0& m<60) ? m: 0);

22 second = ( (s > 0&& s <60) ?2s: 0);

23 }

24

25 /1 Convert tinme to String in mlitary-time format

26 public String toMIlitaryString()

27 {

28 Deci mal Format twoDi gits = new Deci mal Format ( "00" );
29

30 return twoDigits.format( hour ) +

31 twoDigits.format( minute );

32 }

33

34 /1 Convert time to String in standard-tinme format

35 public String toString()

36 {

37 Deci mal Format twoDi gits = new Deci mal Format ( "00" );
38

39 return ( ( hour == 12 || hour == 0 ) ? 12 : hour %12 ) +
40 ":" + twoDigits.format( nminute ) +

41 ":" + twoDigits.format( second ) +

42 ( hour <12 2 " AM : " PM );

43 }

44}

Fig. 6.1 Abstract data type Ti mel implementation as a class (part 1 of 3).
45 /| Fig. 6.1: TimeTest.java

46 /] Cdass TineTest to exercise class Tinel

47 inport java.awt .G aphics;

48 inport java.appl et. Applet;

49

50 public class TineTest extends Applet {

51 private Tinel t;

52

53 public void init()

54 {

55 t = new Tinmel();
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56 }

57

58 public void paint( Gaphics g )

59 {

60 g.drawString( "The initial mlitary time is: " +
61 t.toMlitaryString(), 25, 25 );

62 g.drawString( "The initial standard time is: " +
63 t.toString(), 25, 40 );

64

65 t.setTime( 13, 27, 6 );

66 g.drawsString( "Mlitary time after setTinme is: " +
67 t.toMlitaryString(), 25, 70 );

68 g.drawString( "Standard time after setTime is: " +
69 t.toString(), 25, 85);

70

71 t.setTime( 99, 99, 99 );

72 g.drawString( "After attenpting invalid settings:",
73 25, 115 );

74 g.drawString( "Mlitary time: " +

75 t.toMlitaryString(), 25, 130 );

76 g.drawString( "Standard tinme: " + t.toString(),

77 25, 145 );

78 }

79 }

Fig. 6.1  Abstract data type Ti Nel implementation as a class (part 2 of 3).

i Applet Viewer: TimeTest clazs _ (O]
Applet

The initial military time is: 0000
The initial standard time is: 12:00:00 A

military tirme after setTime is: 1327
Standard time after setTime is: 1:27:06 P

After attermpting invalid settings:
military tirme: 0000
Standard tirme: 12:00:00 A

Applet started.

Fig. 6.1  Abstract data type Ti Nel implementation as a class (part 3 of 3).
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1 /] Fig. 6.2: TineTest.java
2 |/ Denonstrate errors resulting fromattenpts
3 // to access private class menbers.
4 inmport java.awt.G aphics;
5 inport java.applet.Applet;
6
7 public class TineTest extends Applet {
8 private Tinel t;
9
10 public void init()
11 {
12 t = new Tinmel();
13 }
14
15 public void paint( Gaphics g )
16 {
17 t.hour = 7;
18
19 g.drawString( "mnute =" + t.mnute, 25, 25 );
20 }
21}

Fig. 6.2  Erroneous attempt to access private members of a class (part 1 of 2).

Ti meTest . java: 17: Vari abl e hour in class Tinmel not
accessi ble fromclass TineTest.
t.hour = 7;
N
Ti meTest . java: 19: Variable mnute in class Tinel not
accessi ble fromclass Ti neTest.
g.drawString( "minute =" + t.mnute, 25, 25 );

AN

2 errors

Fig. 6.2  Erroneous attempt to access private members of a class (part 2 of 2).

OCO~NOOUTAWNPF

/1l Fig. 6.3: Tinel.java

/1 Timel class definition

package com deitel.jhtp2.chO06; /1 place Tinel in a package

i mport java.text.Decinmal Format; // used for nunber formatting

public class Tinmel {
private int hour; // 0 - 23
private int mnute; // 0 - 59
private int second; // 0 - 59

// Tinmel constructor initializes each instance variable
/1 to zero. Ensures that each Tinmel object starts in a
// consistent state.

public Tinmel() { setTime( 0, 0, 0 ); }

/[l Set a newtime value using mlitary tine. Perform
/1 validity checks on the data. Set invalid val ues
/1 to zero.

public void setTine( int h, int m int s)

hour = ( ( h>0& h<24) ?2h: 0);
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m nut e
second

}

/1 Convert time to String in military-tine fornat
public String toMIlitaryString()

{
Deci mal Format twoDi gits = new Deci mal Format ( "00" );
return twobDigits.format( hour ) +
twoDigits.format( minute );
}

/1 Convert time to String in standard-tine fornat
public String toString()

{
Deci mal Format twoDi gits = new Deci mal Format ( "00" );
return ( ( hour == 12 || hour == 0 ) ? 12 : hour %12 ) +
":" + twoDigits.fornat( minute ) +
":" + twoDigits.fornmat( second ) +
( hour <12 ?2 " AM : " PM );
}

Fig. 6.3 Creating a package for software reuse (part 1 of 2).

/1 Fig. 6.3: TimeTest.java
/1 Class TineTest to use inported class Tinel
i mport java.awt. G aphics;

i mport java. appl et. Appl et;
import comdeitel.jhtp2.ch06.Tinmel; // inport our Tinmel class

public class TineTest extends Applet {
private Tinel t;

public void init()

{
t = new Tinmel();
t.setTime( 13, 27, 06 );
}
public void paint( Gaphics g )
{

g.drawString( "Mlitary time is: " +
t.toMlitaryString(), 25, 25 );

g.drawString( "Standard time is: " +
t.toString(), 25, 40 );

}

: Applet Viewer: TimeTest clazs _ O]
Applet

Military time is: 1327
Standard time is: 12706 Fh

Applet started.

Fig. 6.3 Creating a package for software reuse (part 2 of 2).
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1 /] Fig. 6.4: Tine2.java

2 /] Time2 class definition

3 package comdeitel.jhtp2.ch06; /1 place Tine2 in a package
4 inport java.text.Decinmal Format; // used for nunber formatting
5

6 public class Tine2 {

7 private int hour; // 0 - 23

8 private int mnute; // 0 - 59

9 private int second; // 0 - 59

10

11 /1 Time2 constructor initializes each instance variable
12 /!l to zero. Ensures that Tinme object starts in a

13 /'l consistent state.

14 public Time2() { setTime( 0, 0, 0); }

15

16 /1 Time2 constructor: hour supplied, mnute and second
17 /1 defaulted to O.

18 public Tine2( int h) { setTime( h, 0, 0); }

19

20 /1 Time2 constructor: hour and m nute supplied, second
21 /1 defaulted to O.

22 public Time2( int h, int m) { setTine( h, m 0); }
23

24 /1 Time2 constructor: hour, mnute and second suppli ed.
25 public Time2( int h, int m int s ) { setTine( h, m s ); }
26

27 /1 Set a new Time value using mlitary tine. Perform
28 /1 validity checks on the data. Set invalid val ues

29 /'l to zero.

30 public void setTine( int h, int m int s)

31 {

32 hour = ( (( h>=08&& h<24) ?2h: 0);

33 mnute = ( (( mMm>0& m<60) ? m: 0);

34 second = ( (s > 0&& s <60) ?2s: 0);

35 }

36

37 /1 Convert tinme to String in mlitary-time format

38 public String toMIlitaryString()

39 {

40 Deci mal Format twoDi gits = new Deci mal Format ( "00" );
41

42 return twoDigits.format( hour ) +

43 twoDigits.format( minute );

44 }

45

Fig. 6.4  Using overloaded constructors (part 1 of 4).

46 /1 Convert time to String in standard-time format

47 public String toString()

48 {

49 Deci mal Format twoDi gits = new Deci mal Format ( "00" );
50

51 return ( ( hour == 12 || hour == 0 ) ? 12 : hour %12 ) +
52 ":" + twoDigits.format( nminute ) +

53 ":" + twoDigits.format( second ) +

54 ( hour <12 ?2 " AM : " PM );

55

56}

Fig. 6.4  Using overloaded constructors (part 2 of 4).
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57 /Il Fig. 6.4: TineTest.java

58 /] Using overl oaded constructors

59 inport java.aw .G aphics;

60 inport java.applet. Applet;

61 inmport comdeitel.jhtp2. ch06. Ti me2;

62

63 public class TineTest extends Applet {

64 private Time2 t1, t2, t3, t4, tb5;

65

66 public void init()

67 {

68 tl = new Tinme2();

69 t2 = new Time2( 2 );

70 t3 = new Time2( 21, 34 );

71 t4 = new Time2( 12, 25, 42 );

72 t5 = new Time2( 27, 74, 99 );

73 }

74

75 public void paint( Gaphics g )

76 {

77 g.drawstring( "Constructed with:", 25, 25 );

78 g.drawString( "all argunents defaulted:", 25, 40 );
79 g.drawsString( " "+ tl.toMlitaryString(),
80 25, 55);

81 g.drawstring( " "+ tl.toString(), 25, 70 );
82

83 g.drawstring( "hour specified; nmnute " +

84 "and second defaulted:", 25, 85 );
85 g.drawstring( " "+ t2.toMlitaryString(),
86 25, 100 );

87 g.drawstring( " "+ t2.toString(), 25, 115 );
88

Fig. 6.4  Using overloaded constructors (part 3 of 4).

89 g.drawString( "hour and mnute specified; " +
90 "second defaulted:", 25, 130 );
91 g.drawstring( " "+ t3.toMlitaryString(),
92 25, 145);

93 g.drawstring( " "+ t3.toString(), 25, 160 );
94

95 g.drawsString( "hour, mnute, and second specified:",
96 25, 175);

97 g.drawstring( " "+ t4.toMlitaryString(),
98 25, 190 );

929 g.drawstring( " " + t4.toString(), 25, 205 );
100

101 g.drawstring( "all invalid values specified:",
102 25, 220 );

103 g.drawstring( " "+ t5.toMlitaryString(),
104 25, 235);

105 g.drawstring( " " + t5.toString(), 25, 250 );
106

107 }

Fig. 6.4  Using overloaded constructors (part 4 of 4).
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! Applet Viewer: TimeT est.class | _ O]
Applet

Constructed with:
all argurments defaulted:
nooo
12:00:00 Ahd
hour specified; minute and second defaulted:
nzo0
2:00:00 Ahd
hour and minute specified; second defaulted:
2124
9:34:00 P
haur, minute, and second specified:
1228
12:25:42 P
all invalid values specified:
oooo
12:00:00 Ahd

Applet started.
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1 /] Fig. 6.5: Tine3.java

2 /] Time3 class definition

3 package comdeitel.jhtp2.ch06; /1 place Tine3 in a package
4 inport java.text.Decinmal Format; // used for nunber formatting
5

6 public class Tine3 {

7 private int hour; // 0 - 23

8 private int mnute; // 0 - 59

9 private int second; // 0 - 59

10

11 /1 Time3 constructor initializes each instance variable
12 /!l to zero. Ensures that Tinme object starts in a

13 /'l consistent state.

14 public Tinme3() { setTime( 0, 0, 0); }

15

16 /1 Time3 constructor: hour supplied, mnute and second
17 /1 defaulted to O.

18 public Tine3( int h) { setTime( h, 0, 0); }

19

20 /1 Time3 constructor: hour and m nute supplied, second
21 /1 defaulted to O.

22 public Time3( int h, int m) { setTine( h, m 0); }
23

24 /1 Time3 constructor: hour, mnute and second suppli ed.
25 public Time3( int h, int m int s ) { setTine( h, m s ); }
26

27 /] Set Methods

28 /1 Set a new Tinme3 value using mlitary tine. Perform
29 /1 validity checks on the data. Set invalid val ues

30 /1 to zero.

31 public void setTine( int h, int m int s)

32 {

33 setHour( h ); /1 set the hour

34 setMnute( m); // set the mnute

35 setSecond( s ); // set the second

36 }

37

Fig. 6.5 Using set and get methods (part 1 of 7).

38 /1 set the hour

39 public void setHour( int h)

40 { hour = ( ( h>08&& h<24) ?2h: 0); }

41

42 /] set the mnute

43 public void setMnute( int m)

44 { mMmnute =( (( Mm>0& m<60) ? m: 0); }

45

46 /] set the second

47 public void setSecond( int s )

48 { second = ( ( s > 0& s <60) ?s: 0); }

49

50 /] Get Methods

51 /1 get the hour

52 public int getHour() { return hour; }

53

54 /1 get the minute

55 public int getMnute() { return mnute; }

56

57 /1 get the second

58 public int getSecond() { return second; }

59

© Copyright 1999 Prentice Hall. All Rights Reserved.
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/1 Convert time to String in mlitary-time format
public String toMIlitaryString()

{
Deci mal Format twoDi gits = new Deci mal Format ( "00" );
return twoDigits.format( hour ) +
twoDigits.format( minute );
}

/1 Convert tinme to String in standard-tinme format
public String toString()

{
Deci mal Format twoDi gits = new Deci mal Format ( "00" );
return ( ( hour == 12 || hour == 0 ) ? 12 : hour %12 ) +
":" + twoDigits.format( nminute ) +
":" + twoDigits.format( second ) +
( hour <12 ?2 " AM : " PM );
}

Fig. 6.5 Using set and get methods (part 2 of 7).

110
111
112
113
114
115
116
117
118
119
120

/1l Fig. 6.5: TineTest.java

/1 Denmpbnstrating the Tine3 class set and get nethods
i mport java.awt.?*;

i mport java.awt.event.*;

i mport java. appl et. Appl et;
import comdeitel.jhtp2.ch06. Tine3;

public class TimeTest extends Applet inplenents ActionListener {
private Tine3 t;
private Label hourLabel, m nutelLabel, secondLabel;
private TextField hourField, mnuteField,
secondFi el d, di spl ay;
private Button tickButton;

public void init()
{

t = new Tinme3();

hour Label = new Label ( "Set Hour" );
hourField = new TextField( 10 );
hour Fi el d. addActi onLi stener( this );
add( hour Label );

add( hourField );

m nut eLabel = new Label ( "Set m nute" );
m nuteField = new TextField( 10 );

m nut eFi el d. addActi onLi stener( this );
add( m nuteLabel );

add( minuteField );

secondLabel = new Label ( "Set Second" );
secondField = new TextField( 10 );
secondFi el d. addActi onLi stener( this );
add( secondLabel );

add( secondField );

di splay = new TextField( 30 );
di spl ay. set Edi t abl e( fal se );
add( display );

tickButton = new Button( "Add 1 to Second" );

© Copyright 1999 Prentice Hall. All Rights Reserved.
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121 tickButton. addActionListener( this );

122 add( tickButton );

123

124 updat eDi spl ay() ;

125 }

Fig. 6.5 Using set and get methods (part 3 of 7).

126

127 public void actionPerforned( ActionEvent e )

128 {

129 if ( e.getSource() == tickButton )

130 tick();

131 else if ( e.getSource() == hourField ) {

132 t. set Hour (

133 I nt eger. parsel nt( e.getActionCommand() ) );
134 hour Field.setText( "" );

135

136 else if ( e.getSource() == minuteField ) {
137 t.set M nut e(

138 I nt eger. parsel nt( e.getActionCommand() ) );
139 m nuteField.setText( "" );

140

141 else if ( e.getSource() == secondField ) {
142 t. set Second(

143 I nt eger. parsel nt( e.getActionComrand() ) );
144 secondFi el d.setText( "" );

145 }

146

147 updat eDi spl ay();

148 }

149

150 public void updateDi spl ay()

151 {

152 di spl ay.set Text( "Hour: " + t.getHour() +

153 "; Mnute: " + t.getMnute() +

154 "; Second: " + t.getSecond() );

155 showSt atus( "Standard tine is: " + t.toString() +
156 "; Mlitary tinme is: " + t.toMlitaryString() );
157 }

158

159 public void tick()

160 {

161 t.setSecond( ( t.getSecond() + 1) %60 );
162

163 if ( t.getSecond() ==

164 t.setMnute( ( t.getMnute() + 1) %60 );
165

166 if ( t.getMnute() ==

167 t.setHour( ( t.getHour() + 1) %24 );
168 }

169

170 }

Fig. 6.5 Using set and get methods (part 4 of 7).
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' Applet Viewer: TimeT est.class P [
Applet

Set Hour |23 Set minute I
Set Second |

| Hour: 0; Minute: 0; Secand: 0 Add 1 to Second I

Applet started.

' Applet Viewer: TimeT est.class P [
Applet

Set Hour I Set minute I
Set Second |

| Hour: 23; Minute: 0; Second: 0 Add 1 to Second I

Standard tirme is: 11:00:00 P Wilitary time is: 2300

' Applet Viewer: TimeT est.class P [

Applet

Set Hour I Set minute ISQ
Set Second |

Hour: 23; Minute: 0; Second: 0 Add 1 to Second I

Standard tirme is: 11:00:00 P Wilitary time is: 2300

Fig. 6.5  Using set and get methods (part 5 of 7).

+ Applet Viewer: TimeT est.class P [l
Applet

Set Hour I Set minute I
Set Second |

Hour: 23 Minute: 59; Second: 0 Add 1 to Second I

Standard time is: 11:99:00 PW; Military time is; 2359

© Copyright 1999 Prentice Hall. All Rights Reserved.
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' Applet Viewer: TimeT est.class P [
Applet

Set Hour | Set minute I
Set Second |58

I Hour: 23; Minute: 89; Secaond: 0 Add 1 to Secand I

Standard time is: 11:99:00 PW; Wilitary time is: 23549

' Applet Viewer: TimeT est.class P [
Applet

Set Hour | Set minute I
Set Second |

Hour: 23; Minute: 89; Second: 58 Add 1 to Secand I

Standard time is: 11:598:58 P Wilitary time is: 23549

Fig. 6.5 Using set and get methods (part 6 of 7).

' Applet Viewer: TimeT est.class P [
Applet

Set Hour | Set minute I
Set Second |

I Hour: 23; Minute: 59; Second: 949

Standard time is: 11:598:59 P Wilitary time is: 23549

+ Applet Viewer: TimeT est.class P [l
Applet

Set Hour | Set minute I
Set Second |

Hour: 0; Minute: 0; Second: 0 iAdd 1 to Second |

b

Standard time is: 12:00:00 Ak Military time is: 0000

Fig. 6.5  Using set and get methods (part 7 of 7).
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1 // Fig. 6.6: Increment.java

2 // Initializing a final variable

3 inport java.awt.*;

4 inport java.aw.event.*;

5 inport java.applet.Applet;

6

7 public class Increnent extends Applet

8 i mpl ements ActionLi stener {

9 private int count, total;
10 private final int increnent = 5; // constant variable
11 private Button incr;
12
13 public void init()
14 {
15 count = O;
16 total = O;
17 incr = new Button( "Click to increment" );
18 i ncr.addActionListener( this );
19 add( incr );
20 }
21
22 public void actionPerforned( ActionEvent e )
23 {
24 total += increnent;
25 count ++;
26 showSt atus( "After increment " + count +
27 ": total =" + total );
28 }
29 1}
30

Applet
Click to increment§|
After increrment 5: total = 25 L%

Fig. 6.6 Initializing af i nal variable .

Increment.java: 7: Blank final variable 'increnment' nay
not have been initialized. It nust be
assigned a value in an initializer, or
in every constructor.

public class Increnment extends Appl et

AN

1 error

Fig. 6.7 Compiler error message as a result of not initializing i ncr enent .

© Copyright 1999 Prentice Hall. All Rights Reserved.
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1 // Fig. 6.8: Date.java

2 |/ Declaration of the Date cl ass.

3 package comdeitel.jhtp2.ch06;

4

5 public class Date {

6 private int month; // 1-12

7 private int day; /1 1-31 based on nonth

8 private int year; /'l any year

9

10 /1 Constructor: Confirm proper value for nonth;

11 /1 call nethod function checkDay to confirm proper

12 /1 value for day.

13 public Date( int m, int dy, int yr )

14

15 if (Mm >0 & m <= 12 ) /1 validate the nonth
16 month = m;

17 el se {

18 month = 1;

19 Systemout.printin( "Month " + m +

20 " invalid. Set to nonth 1." );
21 }

22

23 year = yr; /1 could al so check
24 day = checkDay( dy ); /1 validate the day
25

26 System out . printl n(

27 "Date object constructor for date " + toString() );
28 }

Fig. 6.8 Demonstrating an object with a member object (part 1 of 5).

29

30 /1 Wility method to confirm proper day val ue

31 /1 based on nonth and year.

32 private int checkDay( int testDay )

33 {

34 int daysPerMonth[] = { 0, 31, 28, 31, 30,

35 31, 30, 31, 31, 30,

36 31, 30, 31};

37

38 if ( testDay > 0 && testDay <= daysPerMnth[ nonth ] )
39 return testDay;

40

41 if ( month == 2 & // February: Check for |eap year
42 testDay == 29 &&

43 ( year %400 == 0 ||

44 ( year %4 == 0 & year %100 !'=0) ) )

45 return testDay;

46

47 Systemout.printin( "Day " + testDay +

48 " invalid. Set to day 1." );

49

50 return 1; // leave object in consistent state

51 }

52

53 /1l Create a String of the form nonth/day/year

54 public String toString()

55 { return month + "/" + day + "/" + year; }

56 }

Fig. 6.8 Demonstrating an object with a member object (part 2 of 5).

© Copyright 1999 Prentice Hall. All Rights Reserved.
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57 I/ Fig. 6.8: Enployee.java
58 /| Declaration of the Enpl oyee cl ass.
59 package com deitel.jhtp2.ch06;

61 public class Enployee {

OBJECT-BASED PROGRAMMING

62 private String firstNane;

63 private String |astName;

64 private Date birthDate;

65 private Date hireDate;

66

67 public Enployee( String fName, String | Nane,

68 int bMonth, int bDay, int bYear,
69 int hMonth, int hDay, int hYear)
70 {

71 firstNane = f Nane;

72 | ast Nane = | Nare;

73 birthDate = new Date( bMnth, bDay, bYear );
74 hireDate = new Date( hMonth, hDay, hYear );

75 }

Fig. 6.8 Demonstrating an object with a member object (part 3 of 5).
76

77 public String toString()

78 {

79 return lastName + ", " + firstNane +

80 " Hired: " + hireDate.toString() +

81 " Birthday: " + birthDate.toString();
82 }

83 }

Fig. 6.8 Demonstrating an object with a member object (part 4 of 5).

84 |/ Fig. 6.8: EnployeeTest.java

85 // Denpnstrating an object with a nenmber object.
86 inport java.awt.G aphics;

87 inport java.applet. Applet;

88 inmport comdeitel.jhtp2. ch06. Enpl oyee;

90 public class Enpl oyeeTest extends Applet {

private Enpl oyee e;

public void init()
{
e = new Enpl oyee( "Bob", "Jones", 7, 24, 49,
3, 12, 88 );

}
public void paint( Gaphics g )

g.drawstring( e.toString(), 25, 25);

! Applet Viewer: EmplopeeT est_class _ O]

Applet

Jones, Boh Hired: 31 288 Birthday: Tr24549

Applet started.
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Dat e obj ect constructor for date 7/24/49
Dat e obj ect constructor for date 3/12/88

Fig. 6.8 Demonstrating an object with a member object (part 5 of 5).

1 /] Fig. 6.9: PackageDat aTest.java

2 |/ dasses in the same package (i.e., the sane directory)
3 |/ can use package access data of other classes in the
4 || same package.

5 inport java.awt .G aphics;

6 inport java.applet.Applet;

7

8 public class PackageDat aTest extends Applet {

9 private PackageData d;

10

11 public void init()

12 {

13 d = new PackageDat a();

14 }

15

Fig. 6.9 Package access to members of a class (part 1 of 2).

16 public void paint( Gaphics g)

17 {

18 g.drawString( "After instantiation: ", 25, 25);
19 g.drawstring( d.toString(), 40, 40 );

20

21 d.x = 77;

22 d.s = "Good bye";

23 g.drawString( "After changing values: ", 25, 55 );
24 g.drawstring( d.toString(), 40, 70 );

25 }

26}

27

28 class PackageData {

29 int x; /| Package access instance variable
30 String s; // Package access instance variable
31

32 /] constructor

33 publ i ¢ PackageDat a()

34 {

35 X = 0;

36 s = "Hell o";

37 }

38

39 public String toString()

40 {

41 return "x: " + x + " s: " +s;

42

43 '}

Fig. 6.9 Package access to members of a class (part 2 of 2).
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i Applet Viewer: PackageDataT ezt [lj=]

Applet

After instantiation:
¥ 0 s Hello

After channing values:
wIT 5 Good hye

Applet started.

OCO~NOOUTAWNPF

/1 Fig. 6.10: ThisTest.java

/1 Using the this reference to refer to
/'l instance variables and nethods.

i mport java.awt. G aphics;

i mport java. appl et. Appl et;

public class ThisTest extends Applet {
private int x = 12;

public void paint( Gaphics g )

{
g.drawString( this.toString(), 25, 25);
}
public String toString()
{
return "x =" + x + " this.x =" + this.x;
}

! Applet Viewer: ThisTest class  _ O]
Applet

¥=12 thisx=12
Applet started.

Fig. 6.10 Using thet hi s reference.

OCoO~NOOOUITh WN P

/1 Fig. 6.11: Time4.java

/1 Timed class definition

package com deitel.jhtp2.ch06; /1 place Tined4 in a package

i mport java.text.Decinmal Format; // used for nunber formatting

public class Tinme4 {
private int hour; /1 0 - 23
private int mnute; /[l 0 - 59
private int second, /1 0 - 59

// Tinme4 constructor initializes each instance variable
/1 to zero. Ensures that Tinme object starts in a

/'l consistent state.

public Tinme4() { setTime( 0, 0, 0); }

/1 Time4 constructor: hour supplied, mnute and second
/1 defaulted to O.
public Tined4( int h) { setTime( h, 0, 0); }

© Copyright 1999 Prentice Hall. All Rights Reserved.
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19

20 /1 Timed constructor: hour and m nute supplied, second
21 /1 defaulted to O.

22 public Time4( int h, int m) { setTine( h, m 0); }
23

24 /1 Timed4 constructor: hour, mnute and second suppli ed.
25 public Timed4( int h, int m int s ) { setTine( h, m s ); }
26

27 /] Set Methods

28 [/l Set a new Time value using mlitary tine. Perform
29 /1 validity checks on the data. Set invalid val ues
30 /1 to zero.

31 public Time4 setTine( int h, int m int s)

32 {

33 setHour( h ); /1 set the hour

34 setMnute( m); // set the mnute

35 setSecond( s ); // set the second

36

37 return this; /1 enabl es chai ni ng

38 }

39

Fig. 6.11 Chaining method calls (part 1 of 5).

40 /1 set the hour

41 public Time4 setHour( int h)

42

43 hour = ( (( h>=08&& h<24) ?2h: 0);

44

45 return this; /1 enabl es chai ni ng

46 }

47

48 /] set the mnute

49 public Timed4 setMnute( int m)

50 {

51 mnute = ( (( mMm>0& m<60) ? m: 0);

52

53 return this; /1 enabl es chai ni ng

54 }

55

56 /] set the second

57 public Tinme4 setSecond( int s )

58 {

59 second = ( (s > 0&& s <60) ?2s: 0);

60

61 return this; /1 enabl es chai ni ng

62 }

63

64 /] Get Methods

65 /1 get the hour

66 public int getHour() { return hour; }

67

68 /1 get the minute

69 public int getMnute() { return mnute; }

70

71 /1 get the second

72 public int getSecond() { return second; }

73

74 /1 Convert time to String in mlitary-time format
75 public String toMIlitaryString()

76 {

77 Deci mal Format twoDi gits = new Deci mal Format ( "00" );
78

79 return twoDigits.format( hour ) +

© Copyright 1999 Prentice Hall. All Rights Reserved.
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80 twoDigits.format( minute );

81 }

82

Fig. 6.11 Chaining method calls (part 2 of 5).

83
84
85
86

/1 Convert time to String in standard-tine fornat
public String toString()

{
Deci mal Format twoDi gits = new Deci mal Format ( "00" );
return ( ( hour == 12 || hour == 0 ) ? 12 : hour %12 ) +
":" + twobDigits.fornat( minute ) +
":" + twoDigits.format( second ) +
( hour <12 ?2 " AM : " PM );
}

Fig. 6.11 Chaining method calls (part 3 of 5).

94 |/ Fig. 6.11: TineTest.java

95 // Chaining nethod calls together with the this reference
96 inport java.awt.G aphics;

97 inport java.applet. Applet;

98 inport comdeitel.]jhtp2.ch06. Ti me4;

99

100 public class TineTest extends Applet {

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119 }

private Tine4 t;

public void init()

{
t = new Tine4();
}
public void paint( Gaphics g )
{

t.setHour( 18 ).setMnute( 30 ).setSecond( 22 );

g.drawString( "Mlitary time: " +
t.toMlitaryString(), 25, 25 );

g.drawString( "Standard time: " + t.toString(),
25, 40 );

g.drawstring( "New standard tine: " +
t.setTime( 20, 20, 20 ).toString(), 25, 70 );

Fig. 6.11 Chaining method calls (part 4 of 5).

! Applet Viewer: TimeTest. class Hi=]

Applet

Military tirme: 1830
Standard time: 6:30:22 P

Mew standard tirme: 3:20:20 P
Applet started.

Fig. 6.11 Chaining method calls (part 5 of 5).
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/1 Fig. 6.12: Enpl oyee.java
/1 Declaration of the Enpl oyee cl ass.
public class Enployee {
private String firstNane;
private String | ast Nane;
private static int count; // # of objects instantiated

public Enployee( String fName, String | Name )

{
firstNane = f Nane;
| ast Nane = | Nane;
++count; // increnent static count of enployees
System out. println( "Enpl oyee object constructor: " +
firstName + " " + | astNanme );
}
protected void finalize()
{
--count; // decrenment static count of enployees
System out.println( "Enpl oyee object finalizer: " +
firstName + " " + | astNane );
}

public String getFirstName() { return firstNanme; }
public String getLastName() { return | astNane; }

public static int getCount() { return count; }

21

Fig. 6.12 Usingast at i C class variable to maintain a count of the number of objects of a class (part 1 of 3).

31
32
33

/1 Fig. 6.12: Enpl oyeeTest.java

/1 Test Enployee class with static class variable,
/1 static class nmethod, and dynamic menory.

i mport java.awt. G aphics;

i mport java. appl et. Appl et;

public class Enpl oyeeTest extends Applet {
public void paint( Gaphics g)
{
g.drawstring( "Enpl oyees before instantiation: " +
Enpl oyee. get Count (), 25, 25 );
new Enpl oyee( "Susan", "Baker" );
new Enmpl oyee( "Bob", "Jones" );

Enpl oyee el
Enpl oyee e2

g.drawstring( "Enpl oyees after instantiation: " +
el.getCount(), 25, 40 );

g.drawsString( "Enployee 1: " + el.getFirstName() +
" " + el.getLastNane(), 25, 70 );

g.drawstring( "Enployee 2: " + e2.getFirstNanme() +
" " + e2.getlLastNane(), 25, 85 );

/1l mark objects referred to by el and e2

/1 for garbage collection

el = null;

e2 = null;

Systemgc(); [// explicit call to garbage collector

g.drawsString( "Enpl oyees after garbage collection: " +
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Enpl oyee. get Count (), 25, 115 );

22

Fig. 6.12 Usingast at i ¢ class variable to maintain a count of the number of objects of a class (part 2 of 3).

: Applet Viewer: EmployeeT est_clazz [if[=]

Applet

Emplovees before instantiation: 0
Emplovees after instantiation: 2

Emplovee 1: Susan Baker
Employvee 2 Bob Jones

Emplovees after garhaoe collection: 2
Applet started.

Enpl oyee
Enpl oyee
Enpl oyee
Enpl oyee

obj ect
obj ect
obj ect
obj ect

constructor: Susan Baker
constructor: Bob Jones
finalizer: Susan Baker
finalizer: Bob Jones

Fig. 6.12 Usingast at i C class variable to maintain a count of the number of objects of a class (part 3 of 3).
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