T2O: Object Oriented Methods

OO Java - Animals


In this example we will examine the scenario represented by the class diagram:-



The code used to define these classes is shown below:-

Notes:
a. You cannot create instances of an abstract class

b. You must provide a definition for an abstract method in each sub-class

1 public abstract class Animal

2 {

3 
String name;

4 
public Animal(String aName)

5 
{

6 
name = aName;

7 
} // end constructor Animal(name)

8 
public String toString()

9 
{

10 
return getClass()+": "+name;

11 
} // end method toString

12 
abstract String talk();

13 
abstract void print();

14 } // end class Animal

15 public class Cat extends Animal

16 {

17 
public Cat(String aName)

18 
{

19 
super(aName);

20 
}// end constructor Cat(name)

21 
public String talk()

22 
{

23 
return "Miaw? ... Purrrrr";

24 
}// end method talk

25 
public void print()

26 
{

27 
System.out.println(this.toString());

28 
System.out.println("Talk: "+this.talk());

29 
}// end method print

30 } // end class Cat

31 public class Dog extends Animal

32 {

33 
boolean barksALot;

34 
public Dog(String aName, boolean barks)

35 
{

36 
super(aName);

37 
barksALot = barks;

38 
} // end constructor Dog(name)

39 
public void beNoisey()

40 
{

41 
barksALot = true;


42 
}//end method beNoisey

43 
public void beQuiet()

44 
{

45 
barksALot = false;

46 
} //end method beQuiet

47 
public String talk()

48 
{

49 
if (barksALot)

50 

return "Bow-wow-wow-wow-wow-wow" ;

51 
else 

52 

return "Woof!" ;

53 
}// end method talk

54 
public void print()

55 
{

56 
System.out.println(this.toString());

57 
System.out.println("Talk: "+talk());

58 
System.out.println("Barks a lot: "+this.barksALot);

59 
}// end method print

60 }// end class Dog

61 public abstract class Bird extends Animal

62 {

63 
public boolean canFly;

64 
public Bird(String aName)

65 
{

66 
super(aName);

67 
canFly = true;

68 
}// end constructor Bird(name)

69 
public void print()

70 
{

71 
System.out.println(this.toString());

72 
System.out.println("Can Fly: "+this.canFly);

73 
}// end method print

74 }// end class Bird

75 public class Parrot extends Bird

76 {

77 
String vocabulary [];

78 
int nWords;

79 
public Parrot(String aName)

80 
{

81 
super(aName);

82 
nWords = 0;

83 
vocabulary = new String[10];

84 
teach(name+" wants a cracker!");

85 
}// end constructor Parrot(name)

86 
87 
public String talk()

88 
{

89 
int r = (int)(Math.random()*nWords);

90 
return vocabulary[r];

91 
} // end method talk

92 
public void teach(String aWord)

93 
{

94 
vocabulary[nWords] = aWord;

95 
nWords++;

96 
} //end method teach

97 
public void print()

98 
{

99 
super.print();

100 
System.out.println("Vocabulary: ");

101 
for(int i = 0; i<nWords;i++){

102 

System.out.println(this.vocabulary[i]);}

103 
}// end method print

104 }// end class Parrot

105 public class Canary extends Bird

106 {

107 
public Canary(String aName)

108 
{

109 
super(aName);

110 
}// end constructor Canary(name)

111 
public String talk()

112 
{

113 
return "Tweet-Tweet";

114 
}// end method talk

115 
public void print()

116 
{

117 
super.print();

118 
System.out.println("Talk: "+this.talk());

119 
}

120 } // end class Canary

121 public class Penguin extends Bird

122 {

123 
public Penguin(String aName)

124 
{

125 
super(aName);

126 
canFly = false;

127 
}// end constructor Penguin()

128 
public String talk()

129 
{

130 
return "Squark!";

131 
}// end method talk

132 
public void print()

133 
{

134 
super.print();

135 
System.out.println("Talk :"+this.talk());

136 
}// end method print

137 }// end class Penguin

Exercises:-

1.
Re-draw the class diagram on the previous page showing all attributes and methods.

2.
Draw collaboration diagrams for the following activities:-


a.
An object of class Penguin is constructed


b.
An object of class Canary receives the message print( )
A. 
Create the classes for this scenario

1.
Start BlueJ and create a new project called T2O_Pets
2.
Use Project: Import to import the classes from the project T2O_Animals
3.
Use Tools: Rebuild Package to compile all of the classes

B.
Create instances of these classes

1.
Right Click on the Cat class and use the constructor to create a new instance called a1 with the name “Kitty”

2.
Right Click on the instance a1 and invoke the talk( ) method; the result will appear in a dialogue window
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3.
In a similar way, send the message print( ) to a1. The result appear in the Terminal Window (use View: Show Terminal, if it is not visible)

4.
Right Click on a1 and invoke the toString( ) method – inherited from Animal
5.
Create the following instances:-

	a2

Dog

“Rover”

Barks = true
	a3

Dog

“Lassie”

Barks = false
	a4

Parrot

“Polly”
	a5 

Canary

“Tweetie-Pie”
	a6

Penguin

“Pingu”


6.
Send the talk( ) message to object a2. Now tell a2 to beQuiet( ). What result does the talk( ) method produce now?

7.
In a similar way, see the effect of the beNoisey( ) method on object a2

8.
Try the talk( ) method of object a4. What is the output when the print( ) message is sent to this object?

9.
Use the teach( ) method to add some new words to a4. Use the talk( ) and print( ) methods to see the effect.

10.
Compare the output of the print( ) messages sent to objects a1, a5 and a6.

C.
Add class PetOwner

Add the following new class definition:-

138 public class PetOwner

139 {

140 
public String name;

141 
public Animal pet;

142 
public PetOwner(String in_name)

143 
{

144 
name = in_name;

145 
}// end constructor PetOwner(name)

146 
public void setPet(int n, String petName)

147 
{

148 
switch (n){

149 
case 1: pet = new Cat(petName); break;

150 
case 2: pet = new Dog(petName, true); break;

151 
case 3: pet = new Parrot(petName); 

152 



((Parrot)pet).teach("Hello"); break;


153 
case 4: pet = new Canary(petName); break;

154 
case 5: pet = new Penguin(petName); break;

155 
} // end switch(n)

156 
}// end method setPet

157 
public void print()

158 
{

159 
System.out.println("Owner = "+ name);

160 
pet.print();

161 
}// end method print

162 }// end class PetOwner

1.
Create an instance of PetOwner called p1. The name of the owner is “Fred”

2.
Send the setPet( ) method to give p1 a cat (type 1) called “Tom”

3.
Use the print( ) method of p1 to display the status on the Terminal window

4.
Use the setPet( ) method of p1 to change the pet to a parrot (type 3) called “Percy”.

5.
Find the new status of p1 using the print( ) method

6. 
Create a new PetOwner called p2 whose name is “Jane” and has a dog  (type 2) called “Brutus”.

7.
Construct collaboration diagrams that show what happens when:


a.
object p1 is send the message print( )

b. 
object p2 is send the message print( )
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