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Lab 12 – Inheritance with Intelligent Tutoring System
Handout 
1. Lab Objectives 

Following the lab you should be able to:

· Explain what inheritance is, why it is used and when it is used.

· Identify the superclass and subclasses in a given program.

· Understand the meaning of the keywords: abstract, protected, extends, and super, and know when and how to use them.

· Write abstract classes and abstract methods.

· Explain the override property of inheritance.

· Define a reusable class based on inheritance.

· Derive new subclasses from a superclass to extend a solution to new problems.

· Design and give an inheritance solution for a problem.
2. Prior to the laboratory
· Review the laboratory handout.

· Review Wu, Chapter 13. 
· Read the tutorial, “Understanding Inheritance” http://java.sun.com/docs/books/tutorial/java/javaOO/subclass.html
· Take the lab pretest
3. Topics

	Topic

	Basic concepts of inheritance

	When and why inheritance is used

	Member accessibility: public, private, protected

	Inheritance and Constructors – Super()

	Abstract super classes and abstract methods

	Method overriding


4. Activities/Exercises

      0.
Taking the Intelligent Tutoring System (MUST DO BEFORE LAB)
a. Select the Inheritance Programming Tutorial

1. Understand the concept of inheritance and become familiar with the syntax of writing programs using inheritance. 

2. Add override methods to an existing program.

3. Add new subclasses to an existing program.

4. Write a simple program that uses inheritance.

Activity 0:  Taking the Intelligent Tutoring System (MUST DO BEFORE LAB)

1.  Launch the system at: 

http://cse.unl.edu/agents/crush/applet/ILO_NewApplet.html
The website will ask you to accept a signed applet, choose to allow it.

2. 
Login with your username/password.  If you forget your password, email tblank@cse.unl.edu to retrieve it.

3.  
Survey.  If you have not completed the beginning survey, you will be asked to fill out a short survey.  This survey helps the system to better customize the examples and problems for you.

4.  
Select a topic.  This screen also gives you the option to change your response to the survey.

5.  
Tutorial.  Read through the tutorial, using the “next page” or the “prev page” buttons to read through the entire tutorial.  When you feel you are ready to move on, click on the “Advance to Examples” button to move on to the examples.

6.  
Examples.  Read through the given example, again using the “next page” or the “prev page” buttons to view the entire example.  If you feel you are ready for the problems, then click on the “Advance to Problems” button.  If you feel like you would like to see more examples, then click the “Next Example” button.  It is not required to view all the examples in a topic to move on to the problems.  You may also go back to the tutorial if you would like to re-read some of that.

7.  
Problems.  Read the given problem and answer it.  If you are satisfied with your progress and feel you understand the topic, you may quit the system by clicking on the “Exit” button and then closing your browser.  If you would like to see more problems, then click on the “Next Problem” button to view another problem.  You may go back to the examples, and tutorial, if you wish, to help you answer the questions.  When you are done, click the “Exit” button to quit the system.
Activity 1: Understand the concept of inheritance and become familiar with the syntax of writing programs using inheritance
· Download Item.java, Flashcard.java, FlashcardTest.java from the class website (in the Inheritance/Flashcard folder). 
· Before compiling and running the program, open Item.java, Flashcard.java, FlashcardTest.java. 
· Identify the superclass and subclass(es).
· Identify which methods belong to the superclass, which methods belong to each subclass, and which methods belong to both classes. 

· Complete Question 1 on your worksheet for Activity 1.

· Compile and run the program “FlashCardTest”.

· Complete Question 2 on your worksheet for Activity 1.
Activity 2: Add override methods to an existing program

· Download Mood.java, MoodyObject.java, HappyObject.java, SadObject.java, and MoodTest.java from the class website (in the Inheritance/Mood folder). 
· Before compiling and running the program, open Mood.java, MoodyObject.java, HappyObject.java and SadObject.java. Identify the superclass and the subclass(es). Notice that there are several levels of inheritance relationships.
· Complete Question 1 on your worksheet for Activity 2.

· Compile and run the program “MoodTest.java”.

· Observe the program output. Do the results match your understanding of the inheritance relationship?

· Complete Question 2 on your worksheet for Activity 2.

· Think about whether the Mood class should be an abstract or a non-abstract class.

· Complete the first part of Question 3 on your worksheet for Activity 2.

· Modify the Mood class to make it an abstract class.

· Compile and run the new version of the program. 

· Complete Questions 3 and 4 on your worksheet for Activity 2.
· Add a new abstract method called void behave( ) to the Mood class. All of the subclasses should override this method. Change the method named speak() in MoodyObject to behave(), change the method named laugh () in HappyObject to behave();
change the method named cry () in SadObject to behave(). Now, all three subclasses have the same behave() method. 

· Compile and run the new version of the program.

· Complete Question 5 on your worksheet for Activity 2. 

Activity 3: Add new subclasses to an existing program
· Download SmartGuysInc.java, StaffMember.java, Employee.java, and Hourly.java from the class website (in the Inheritance/SmartGuysInc folder). 
· In this activity, you are required to add a new subclass to the existing program.
· The SmartGuysInc module computes and displays a list of “Smart” guys.
· The SmartGuysInc class is the test program that provides the execution entry.
· The StaffMember class represents a superclass of all the personnel classes in the SmartGuysInc module. It is an abstract class with a data member name, an abstract method, pay( ), and a public method, print().
· The Employee class extends the StaffMember class and overrides the pay() method and modifies the print() method. Employee class also has a new date member payRate which represents the salary rate of the employee.
· The Hourly class extends the Employee class. It inherits all of Employee’s data members and methods. It has its own method, addHours( ), because hourly employees receive their salary based on how many hours they work. 

· Create a new a new class called Executive.
· The Executive class should be a subclass of the Employee class.
· You need to create the Executive class from scratch. In addition to the inherited data member payRate and methods pay() and print(), the Executive class must also have a method called awardBonus() because executives usually receive the salary(payRate) plus a bonus. Add a method, awardBonus(), that calculates the values of payRate plus the value of the bonus.
· When you have your program working, demonstrate it for the lab instructor.
Activity 4: Write a simple program that uses inheritance.
In class we talked about an inheritance solution to model students. Now, you need to implement three classes using inheritance to see if the inheritance solution is a good solution for this situation. 

· Create a superclass, Student, and two subclasses, Undergrad and Grad.

· The superclass Student should have the following data members: name, ID, grade, age, and address.

· The superclass, Student should have at least one method: 

boolean isPassed (double grade)

The purpose of the isPassed method is to take one parameter, grade (value between 0 and 100) and check whether the grade has passed the requirement for passing a course. In the Student class this method should be empty as an abstract method. 

· The two subclasses, Grad and Undergrad, will inherit all data members of the Student class and override the method isPassed. For the UnderGrad class, if the grade is above 70.0, then isPassed returns true, otherwise it returns false. For the Grad class, if the grade is above 80.0 ,then isPassed returns true, otherwise returns false.

· Create a test class for your three classes. In the test class, create one Grad object and one Undergrad object. For each object, provide a grade and display the results of the isPassed method.

· When you have your program working, demonstrate it for the lab instructor.

· Compare the inheritance solution with a solution that doesn’t use inheritance (you do not need to create the solution without using inheritance, just think about the process).  Explain some of the benefits you think using inheritance has on your worksheet.

6. Supplemental Resources

1. http://java.sun.com/docs/books/tutorial/java/javaOO/subclass.html
7. Think About

· How do you use the scope of class members and methods to hide information from other classes?

· When should you use inheritance programming techniques to solve problems? 

· What are the benefits of using inheritance? To save time? Shorter programs?

· Java can deal with single inheritance (one superclass with multiple subclasses). How can a class inherit from more than one superclass (multiple inheritances)?
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