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Lab 3 - Simple Class

Student Handout

1. Lab Objectives

Following the lab you should be able to:

· Define and explain basic object terminology including class, object, inheritance, instantiation and encapsulation.

· Identify the basic components of a Java program including private data member, public data member, public methods, private methods, and constructor.

· Compile and execute a simple class.

· Design and write a simple class. 

2. Prior to the laboratory

· Review the laboratory handout.

· Read Wu, Chapters 1, 2, and Sections 3.1-3.4.

· Take the lab pretest.

3. Topics

	Topics Covered in Lab

	Basic Java program components: 

· import statement

· class declaration

· private data members (variables) and methods

· public data members (variables) and methods

· constructors

· constants



	Programmer-defined Java classes and object creation


4. Activities/ Exercises

1. Understanding the components of a Java program (class declaration, private variables, public variables, etc.).

2. Adding methods to an existing class.

3. Creating a simple class.

4. Extra practice working with Java classes.
Activity 1: Understanding the components of a Java program (class declaration, private variables, public variables, etc.)
· Create a new directory named Lab3 on your Z: drive.

· Copy Circle.java from the class website on Blackboard to the Lab3 directory.

· Copy CircleTest.java from the class website on Blackboard to the Lab3 directory.

· Create a new project in jGrasp named Code_Lab3.
· Add Circle.java and CircleTest.java to the Code_Lab3 project.

· Study the code in Circle.java and CircleTest.java.

· Complete Questions 1 and 2 for Activity 1 on your worksheet.

· Compile Circle.java and CircleTest.java.

· Run CircleTest with the values specified on your worksheet for Question 3, Activity 1.

· Record the program output on your worksheet for each value specified as program input.
· Change the name of the CircleTest class to TestCircle.
· Compile the TestCircle class.
· Complete Question 4, Activity 1 on your worksheet.
· Change the name of TestCircle back to CircleTest and recompile.
Activity 2: Adding methods to an existing class

· Implement a new method named computeCircumference to the Circle class. This method should calculate the circumference of a circle and display it on the console.

· You may use the ComputerArea() method as a template.

· The formula for the circumference of a circle is 2 * Pi * radius.

· Complete Question 1, Activity 2 on your worksheet.

· Modify the CircleTest class to call the computeCircumference() method.

· Compile both programs.

· Run CircleTest with the values specified on your worksheet for Question 2, Activity 2.

· “Setter” and “Getter” methods are used to provide access to private data members or methods from outside the class where the data member is defined. (Remember, the keyword private means the data member or method can only be accessed from within the class where it is defined.) For example, add the following line of code to the CircleTest program to print the area of the circle from the CircleTest program after the call to ComputeArea():

System.out.println(“(CircleTest) The area is: “ + myCircle.area);

· Compile CircleTest.
· Complete Question 3, Activity 2 on your worksheet.

· Add a new “Getter” method named getArea() to the Circle class. This method should return the value of the data member, area. Revise the System.out.println statement you added to CircleTest to call the getArea() method.

· Complete Question 4a, Activity 2 on your worksheet.

· Remove the println statement from the ComputeArea() method.

· Compile both programs.

· Run CircleTest with the values specified on your worksheet for Question 4b, Activity 2.
Activity 3: Creating a simple class

· Create a new file named Rectangle.java in the Lab3 directory on your Z: drive.

· Add Rectangle.java to your Code_Lab3 project.

· Create a class named Rectangle. Model the class based on the Circle class.

· Determine the appropriate data members for this class.

· Determine the appropriate methods for this class.

· The Rectangle class should take user input from the console and echo it back to the console.

· The Rectangle class should also calculate and store the area and perimeter of the rectangle.

· Add a “Getter” method for the area and perimeter.

· Using good coding style techniques (indentation, whitespace, etc.) and document your methods.

· Create a new file named RectangleTest.java in the Lab3 directory on your Z: drive.

· Add RectangleTest.java to your Code_Lab3 project.

· Create a test class, RectangleTest. Model the class based on the CircleTest class.

· Write a main method for RectangleTest that creates a Rectangle object and displays the area and perimeter of the rectangle on the console. (It should do this by calling the “Getter” methods.)

· Using good coding style techniques (indentation, whitespace, etc.) and document your methods.

· Compile both programs and test your code.
· When you have your program working properly, demonstrate it for the lab instructor.
Activity 4: Extra practice working with Java classes

· Implement a new class, CompareAreas. 

· This class should create a Circle object and a Rectangle object.

· Add a method that compares the area of the Rectangle object with the area of the Circle object. Output the name of the shape (e.g., “Circle” or “Rectangle”) and its calculated area for the shape with the largest area.

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

5. Supplemental Resources

1. Java Basics, http://java.sun.com/docs/books/tutorial/java/index.html
2. Part 3: Java Programming, http://chortle.ccsu.edu/CS151/cs151java.html 
3. Textbook source code download, http://www.mhhe.com/wu 
4. Anatomy of a Java Application, http://scv.bu.edu/Doc/Java/tutorial/java/anatomy/classdef.html 
6. Think About

· Why do private members in a class have setter and getter methods associated with them?

· Do Circle.java and Rectangle.java have the same interface?
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