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The Ordered Interface

Display 13.1 The Ordered Interface

Do not forget the semicolons at

1 public interface Ordered the end of the method headings.
2 A
3 public boolean precedes(Object other);

}.I"frir
For objects of the class ol and o2,
ol.follows(o02) == o2.preceded(ol).
*/
public boolean follows(Object other);
Neither the compiler nor the run-time system will do anything to ensure that this comment is
satisfied. It 1s only advisory to the programmer implementing the interface.
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Implementation of an Intetface

Display 13.2 Implementation of an Interface

=

public class OrderedHourlyEmployee
extends HourlyEmployee implements Ordered

{

i instanceof for defining equals,

if (other == null) instanceof works better here. However,

return false; either will do for the points being made here.

else if (!(other instanceof HourlyEmployee))
return false;
else

{

2
3
4
5
6
7
8
9

e
= o

OrderedHourlyEmployee otherOrderedHourlyEmployee =
(OrderedHourlyEmployee)other;
return (getPay() < otherOrderedHourlyEmployee.getPay());

e el e
SRR R T N
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Implementation of an Intetface

Display 13.2 Implementation of an Interface (continued)

17 public boolean follows(Object other)

18 {

19 if (other == null)

20 return false;

21 else if (!(other instanceof OrderedHourlyEmployee))

22 return false;

23 else

24 {

25 OrderedHourlyEmployee otherOrderedHourlyEmployee =
26 (OrderedHourlyEmployee)other;

27 return (otherOrderedHourlyEmployee.precedes(this));
28

29

30
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Abstract Classes Implementing Interfaces




An Abstract Class Implementing an Intetface

Display 13.3 An Abstract Class Implementing an Interface <

=

public abstract class MyAbstractClass implements Ordered
{

int number;

char grade;

public boolean precedes(Object other)
{
if (other == null)
return false;
else if (!(other instanceof HourlyEmployee))
return false;
else

{

2
3
4
5
6
7
8
9

el el
WMo

MyAbstractClass otherOfMyAbstractClass =
(MyAbstractClass)other;
return (this.number < otherOfMyAbstractClass.number);

el =
0o~ O W

b

=
w

public abstract boolean follows(Object other);
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Extending an Interface

Display 13.4 Extending an Interface

public interface ShowablyOrdered extends Ordered
{

J,.I"'Jﬂr'.ir

Outputs an object of the class that precedes the calling object.
*/
public void showOneWhoPrecedes();

Neither the compiler nor the run-time system will do
anything to ensure that this comment is satisfied.

A (concrete) class that implements the Showab 1yOrdered interface must have a definition for
the method showOnelWhoPrecedes and also have definitions for the methods precedes and
follows given in the Ordered interface.
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Defined Constants in Interfaces
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Pitfall: Inconsistent Intertfaces
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The Serializable Interface
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The Cloneable Interface




The Cloneable Interface
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Implementation of the Method clone:
Simple Case

Display 13.7 Implementation of the Method clone (Simple Case)

=

public class YourCloneableClass implements Cloneable
{

public Object clone()

{
try

{

2
3
4
5
6
7
8
9

=
=

return super.clone();//Invocation of clone
J//1in the base class Object

e
M

1
catch(CloneNotSupportedException e)
{//This should not happen.
return null; //To keep the compiler happy.

el el el
o B W

}

N el
= & W0 0o~




The Cloneable Interface

J S’ee Imerﬁees:? [ava See Imerﬁees& java
o See InterfacesS.java  See Interfaces6.java
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http://www.aimanhanna.com/concordia/comp249/Interfaces4.java.docx
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The Cloneable Interface




Implementation of the Method clone:
Harder Case

Display 13.8  Implementation of the Method clone (Harder Case)

public class YourCloneableClass2 implements Cloneable

{

private DataClass someVariable;
DataClass is a mutable class. Any other

1

2

3

4 .

5 . instance variables are each of a primitive
6 type or of an immutable type like String.
7

8

9

public Object clone()
{
try
{
YourCloneableClass2 copy =
(YourCloneableClass2)super.clone();
copy.someVariable = (DataClass)someVariable.clone();
return copy;
h
catch(CloneNotSupportedException e)
{//This should not happen.
return null; //To keep the compiler happy.
I
If the clone method return type is DataClass rather
than Object, then this type cast is not needed.

The class DataClass must also properly implement
the Cloneable interface including defining the clone
method as we are describing.
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Tip: Inner and Outer Classes Have Access
to Each Other's Private Members
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Class with an Inner Class

Display 13.9 Class with an Inner Class (Part 1 of 2)

1
2
3
4
5
6

public class BankAccount

{

private class Money-.s

{

The modifier private in this line should
not be changed to public.
However, the modifiers public and
private inside the inner class Money
can be changed to anything else and it
public Money(String stringAmount) \yguld have no effect on the class

{ BankAccount
abortOnNull(stringAmount);

int length = stringAmount.length();
dollars = Long.parselLong(

stringAmount.substring(®, length - 3));
cents = Integer.parselnt(

stringAmount.substring(length - 2, length));

private long dollars;-=
private int cents;

i

public String getAmount()
{
if (cents > 9)
return (dollars +
else
return (dollars +

+ cents);

.0" + cents);




Class with an Inner Class

Display 13.9 Class with an Inner Class (Partrof 2)  (continued)

23 public void addIn(Money secondAmount)

24 {

25 abortOnNull(secondAmount) ;

26 int newCents = (cents + secondAmount.cents)%100;
27 long carry = (cents + secondAmount.cents)/100;

28 cents = newCents;

29 dollars = dollars + secondAmount.dollars + carry;
30 }

31 private void abortOnNull(Object o)

32 {

33 if (o == null)

34 {

35 System.out.println("Unexpected null argument.");
36 System.exit(0);

37
The definition of the inner class ends here, but the definition of

38
39 }‘E// the outer class continues in Part Z of this display.




Class with an Innet Class

Display 13.9 Class with an Inner Class (Part 2 of 2)

40 private Money balance; To invoke a nonstatic method of the inner class
outside of the inner class, you need to create an

41 public BankAccount( object of the inner class.

42

43

44

45 public String getBa¥ance() This invocation of the inner class method
46 getAmount () would be allowed even if

47 return balance.getAmount(); - the method getAmount () were marked
48 } as private.

49 public void makeDeposit(String depositAmount)
50 {
51 balance.addIn(new Money(depositAmount));
52 }

53 public void closeAccount() Notice that the outer class has access to the
54 { / private instance variables of the inner class.
55 balance.dollars = 0;

56 balance.cents = 0;

57

58
This class would normally have more methods, but we have only

included the methods we need to illustrate the points covered here.




The .class File for an Inner

ANClASS i‘.’rljsl“fil prgeiilcedzl  elass file

B Such s ClassName.class il
ClassNameSInnerClassName.class
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BankAccount account

= new BankAccount();

BankAccount.Money amount =

account.new Money ("41.99") ;




Public Innet Classes

OuterClass.InnerClass innerObject =
new OuterClass.InnerClass();

_FNGe that Al ot CHOIOWIAGITE o)le
innerObject.nonstaticMethod() ;
innerObject.staticMethod() ;

OuterClass.InnerClass.staticMethod() ;
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Tip: Referring to a Method of the Outer Class

See InnerClasses].java
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Nesting Inner Classes

A.B bObject = aObject.new B();
A.B.C cObject = bObject.new C();



Inner Classes and Inheritance

rer an QuterClass 123 2 InnerClass

o AnyDerivedClass ofOutexrClass will autormatically
have InnexrClass s an inner class
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Anonymous Classes

Display 13.11 Anonymous Classes (Part 1 of 2)

This is just a toy example to demonstrate

public class AnonymousClassDemo the Java syntax for anenymous classes.

{
public static void main(String[] args)
{
NumberCarrier anObject =
new NumberCarrier()
{
private int number;
public void setNumber(int value)
{
number = value;
}
public int getMNumber()
{
return number;
1
17




Anonymous Classes

Display 13.11 Anonymous Classes (Part 1 of 2)

18 NumberCarrier anotherObject =

19 new NumberCarrier()

20 {

21 private int number;

22 public void setNumber(int value)
23 {

24 number = 2*value;
25 3

26 public int getNumber()
27 {

28 return number;

29 }

30 }:

31 anObject.setNumber(42);

32 anotherObject.setNumber(42);

33 showNumber (anObject);

34 showNumber (anotherObject);

35 System.out.println("End of program.");
36

public static void showNumber(NumberCarrier o)
{
System.out.println(o.getNumber());

}
This is still the file

AnonymousClassDemo. java.




Anonymous Classes

Display 13.11 Anonymous Classes (Part 2 of 2)

SAMPLE DIALOGUE

42
84
End of program.

public interface NumberCarrier This is the file

{ NumberCarrier. java.
public void setNumber(int value);
public int getNumber();
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