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Observe the following program:
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The Customer class is basically the same that we have seen in the last few lectures except that in line 12, we have added a two-parameter constructor of the form:


This will allow us to construct Customer objects with populated data-members.

In line 31, we create an Array of Customer references and in lines 35 to 37 we create new Customer objects attached to those references.

In lines 39 to 41 we display the values in the Array and in line 43 we attempt to sort the array using the sort() method of the Arrays class. At this point, the JVM chokes. It gives us the following exception:


This indicates that the sort() function was unable to execute successfully. Specifically, the function was not able to compare Customer objects because the function that it used to compare objects, compareTo(), threw the ClassCastException. This last is not obvious from the error message, but it is what underpins the problem.

To allow the sort() to do this comparison, we must implement a particular interface.

What’s an interface?

Interfaces are Java’s way of getting the benefits of multiple-inheritance without the problems attached to that practice. An interface is basically a class with no data-members but one or more functions that are undefined, i.e. they have no function body.

When a class implements an Interface, it becomes a “whatever” the interface is” For example, there is an interface called “Comparable”. When a class Implements this interface it becomes a derivative of a type called “Comparable”. This type, Comparable” is known by the sort() function of the Arrays class. If our class can be regarded as an object of type comparable, it can be sorted by the Arrays sort() function.

To implement an interface, we need to define ALL the functions in that interface. Fortunately, in this case, there is only one:


This must be made to work rather like the strcmp() function in C/C++:

· If the governing object is less than the argument object, the function should return a negative integer value

· If the governing object is equal to the argument object, the function should return zero

· If the governing object is greater than the argument object then the function should return a positive integer

Equal to? Greater than?

The principle is that the sort() function is going to use this compareTo() function to do the necessary comparisons in the sort procedure. We, as programmers,have the task of deciding what it means for one Customer object to be equal to another. Does it mean that they have the same name? Or does it imply the same balance? Or both?

We must come to a decision. Let us for the sake of this exercise decide that the name data member determines equality or non-equality. In other words, when we try to determine if one object is greater than another, we are actually comparing their name data-members.

Observe the change to the Customer class


Observed the shaded portions. These are the changes that have been made to the last incarnation of the Customer class. In the header of the class Specification, we find:


This signals that the Customer class is going to implement (or declare itself as a derivative of) the Interface “Comparable”. The Customer class can now be regarded as an object of type Comparable.

The sort function has the prototype:


Since our class now implements the Comparable interface, an array of Customer objects can now be sorted by the sort() function.

The “implements Comparable” expression is not enough to ensure a successful implementation however. For this, we must define all the functions in the interface. Fortunately, as stated before, there is only one.


In lines 6 – 10, we do just that:


The function accepts a parameter of type Object. The Customer class is derived from the Object class so it is an Object. The problem is that the Object reference “c”, cannot be used to access the data-members of a Customer object. In order to do that, we have to cast it as a Customer reference.

In line 7, we do just that. That line creates a Customer reference and accepts the address of the Object referenced by “c” which has been cast as a Customer reference.

In line 8, we take a shortcut. We are comparing String objects, the name data-members to be exact. We know that the String class also implements the Comparable interface (check it) so it also must have a compareTo() function. This function will return, as we have stated above:

· A negative integer value, if the governing object is less than the argument 

· Zero, if the governing object is equal to the argument object

· A positive integer, if the governing object is greater than the argument object 

In other words, it will return exactly the values that our compareTo() function needs to return. 

We therefore simply use the compareTo() function to compare our name data-member to the name data-member of the argument object which is now referenced by obj and return the result.

Observe the syntax:


Let us pretend that we are comparing two Customer objects, cus1 and cus2. We would use the function thusly:


cus1 would be the governing object and cus2 would be the argument object. In the function prototype of compareTo(), “c” would represent the argument object cus2.  

As the governing object, cus1 would “own” the function for the period of its’ execution. As such, while we are inside the function, we are in cus1’s function. To access the name data-member of the governing object, we use the “this” operator. The this operator is a reference to the object in whose function we find our selves, cus1 in this case. When we say:

 this.getName()

It would therefore return the name data-member of cus1.

To continue the expression, we have:


this.getName() returns a String, the name data-member. This String object has access to a compareTo() function. Here we call that function with the following arguments:


obj is the reference to the argument object, cus2 in our example. This expression would therefore return the name data-member of the argument object.

The full expression:


Would therefore compare the name data-member of the governing object (cus1) against the name data-member of the argument object (cus2).

This expression would produce an integer value as described above which is immediately returned.

Running the amended program produces an unsorted list of:


And a sorted list of:


In our next lecture, we shall formalize our discussion of inheritance in Java. We have been nibbling around the edges of this topic with talk of inheritance from the Object class and implementing of interfaces, but now we shall approach it in depth ( well wading pool depth anyway).

import javax.swing.*;


import java.io.*;


import java.util.*;


import java.text.*;


  


 class Customer


   {


     private String name;


     private double balance;


  


    public Customer() 		{ name = "No Name";   balance = 0;}


    public Customer(String n, double b) { name = n; balance = b;}


    public void setName(String n) 	    { name = n;}


    public void setBalance(double b)    { balance = b;}


  


    public String getName()             { return name;}


    public double getBalance()          { return balance;}


  


   public String toString()            


    {


       DecimalFormat format1 = new DecimalFormat("$###,##0.00");


        


         return (name + "     "+ format1.format(balance));


     }


  }


 


  public class Temp9


    {


         static public void main(String[] args)


        {


                 Customer arr[] = new Customer[3];


 


                 String output = new String();


 


                  arr[0] = new Customer("AT&T", 43692347.89);


                  arr[1] = new Customer("Verizon", 653962.78);


                  arr[2] = new Customer("Con Edison", 3655732.87);


 


                for(int n = 0; n < arr.length; n++)


                       output += ("\n" + arr[n]);

















JOptionPane.showMessageDialog(null,output);


  


   Arrays.sort(arr);


  


    output = "";


  


    for(int n = 0; n < arr.length; n++)


          output += ("\n" + arr[n]);


  


     JOptionPane.showMessageDialog(null,output);


 


     System.exit(0);


    }


  }





		





    public Customer(String n, double b) { name = n; balance = b;}





Exception in thread "main" java.lang.ClassCastException: Customer


        at java.util.Arrays.mergeSort(Arrays.java:1124)


        at java.util.Arrays.sort(Arrays.java:1074)


        at Temp9.main(Temp9.java:50)
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class Customer implements Comparable


{


    private String name;


    private double balance;


  


     public int compareTo(Object c)


       {


            Customer obj = (Customer)c;


           return this.getName().compareTo(obj.getName());


        }


  


     public Customer()        	{ name = "No Name";   balance = 0;}


     public Customer(String n, double b) { name = n; balance = b;}


 


     public void setName(String n) 	    { name = n;}


     public void setBalance(double b)    { balance = b;}


 


      public String getName()             { return name;}


      public double getBalance()          { return balance;}


 


      public String toString()            


          {


                DecimalFormat format1 = new DecimalFormat("$###,##0.00");


       


                 return (name + "     "+ format1.format(balance));


            }


     };








class Customer implements Comparable
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 public int compareTo(Object c)


      {


             Customer obj = (Customer)c;


             return this.getName().compareTo(obj.getName());


      }








this.getName()





   int temp = cus1.compareTo(cus2);





this.getName().compareTo(





obj.getName()








this.getName().compareTo(obj.getName());
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