
CS239 - Advanced Programming
Lab 19 : Experimenting with Interfaces
Instructions: Answer as many of the following questions as you can during the lab period. If you are unable to complete the assignment during the lab period , finish it after class and submit it to Blackboard by midnight tonight..

You must type your answers in the worksheet and submit the worksheet and all of your code to Blackboard by midnight tonight. . Note: Enter "Lab 19" and your name in the Comments Area.  

Getting Ready: Before going any further, you should: 

1. Make a directory for this lab. 

2. Setup your development environment. 

3. Download the following files:

HolidayAccount.java
../experimenting_abstract-classes/TwoPartMeasure.java
Driver1.java
Worksheet.doc
to your working directory. (In most browsers, the easiest way to do this is by right-clicking on each of the links above.) 

1. Basics: This part of the lab will get you started with interfaces. 

1. Copy the Length class and your TwoPartMeasure and Weight classes from the lab on "Experimenting with Abstract Classes" to your working directory. 

2. Compile and execute Driver1. 

3. What output was generated? 

4. Add the following to the end of the main() method in Driver1: 


// Sort the accounts


Arrays.sort(accounts);


// Print the accounts in the sorted order


for (i=0; i < accounts.length; i++)


{


    System.out.println(accounts[i].getAccountID()+"\t"+




       accounts[i].getHolder());


}

5. Compile and execute Driver1. 

6. What error was generated? 

7. Read the documentation for the Arrays.sort(java.lang.Object[]) 

method. 

8. What interface must all elements in the Object array implement? 

9. You should now realize that the error above was generated because the Arrays.sort(java.lang.Object[]) 

method (and other methods it calls) expect to be passed objects that implement the Comparable 

interface. Since the HolidayAccount class contains a compareTo() method it seems like this problem can be fixed by changing the declaration of the class to public class HolidayAccount implements Comparable. Make this change. 

10. Compile HolidayAccount. 

11. What error was generated? 

12. Why was this error generated? In other words, why does the HolidayAccount class not actually implement the Comparable interface? 

13. Fix this problem by changing the type of the parameter of the compareTo() method and casting it [to a HolidayAccount] within the method. 

14. What changes did you make? 

15. Compile and execute Driver1. 

16. What output was generated? 

17. "Undo" the changes you just made to the compareTo(HolidayAccount other) method. In other words, change it back to: 

    public int compareTo(HolidayAccount other)

     {

        int       relation;

         relation = 0;

        if (this.accountNumber < other.accountNumber)

        {

           relation = -1;

        } 

        else if (this.accountNumber > other.accountNumber)

        {

           relation = 1;

        }

        return relation;

     }

18. Add the following method to the HolidayAccount class: 

     /**

      * Compare the account number on this account to the

      * account number on a given account (required by Comparable)

      *

      * @param other The given account

      * @return  -1/1 if this account comes before/after the given account

      */

     public int compareTo(Object other)

     {

        return compareTo(other);       

     }

19. Does this class now implement the Comparable interface? 

20. Compile HolidayAccount. Compile and execute Driver1. 

21. What error/exception was generated and why? 

22. Fix this problem [by casting other in such a way that the compareTo(Object) method calls the appropriate implementation]. 

23. What change(s) did you make? 

24. Compile HolidayAccount. Compile and execute Driver1. 

25. What output was generated? 

26. Which working implementation of the HolidayAccount class do you prefer, the one with just the compareTo(Object) method, or the one with both a compareTo(HolidayAccount) method and compareTo(Object) method? Why? 

2. Implementing Interfaces: This part of the lab will help you understand how to implement an interface. 

1. Edit TwoPartMeasure.java. 

2. Modify the TwoPartMeasure class so that it implements the Comparable interface. 

3. What code did you add? 

4. Write a class named Driver2 (modeled after Driver1) that tests your changes with either an array of Length objects or an array of Weight objects. 

5. What code did you write? 
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