Lab 11 – Introduction to Class Methods
This lab will provide an introduction to the creation of your own classes and methods, separate from your driver program.  Driver programs drive the action of the application and contain the main method that you have already used.  You have also called upon the services of classes that contain data (ex: DecimalFormat) and must be instantiated as objects in order to use the data from a particular object.  (Think of all of the different format objects that you made.)
Today’s lab will have you work with a class called Circle.  Circle will store the size of a circle as defined by its radius.  To instantiate a Circle object then, you must know its radius.  There will be three methods declared within the Circle class in addition to the special constructor method.  The three methods are:

calcCircumference which will return the circumference of the circle

calcArea which will return the area of the circle

getRadius which will return the radius of the circle

Each of these methods will use the data within the circle object to compute these values. 

Submission

You will submit this lab on Blackboard through the Lab 11 Submission Site assignment.  The source code for each of the two programs (Task1 and Task 2) should be submitted.   This lab is due on Tuesday, October 5 before lab.
Task 1 – Creating a class
Download a copy of the program Circle.java.  In this program you will see some features of a class which we have not yet discussed.
First, notice that between the class header and the first method there is a data member called, radius.  Radius is the storage location within any Circle object for the value of the radius.  The first method declared in Circle is also called Circle.  Its name matches the name of the class and is invoked when we make a new Circle object.  The input parameter for the Circle method will hold the value of the size of the circle that we want to build and this size is then stored permanently in radius.  Constructor methods have no return type.

The variable, radius, is a global variable within the class.  That variable can be used by any method.   All other variables that you need should be declared within the body of the method.  Radius is an attribute of the circle.  Knowing the radius we can calculate all of the other values.

None of the methods take in any parameter values.  We can calculate the area of a circle simply by knowing its radius.  When we call these methods, we will use the name of the object to call the method, which then tells the method which object it is acting upon.

The next three method headers declare the three methods that you need to build in this class.  The first, calcArea, will calculate the area of a circle.  The area of a circle is defined as (r2, where r is the radius of the circle.  To calculate the circumference use the formula 2(r.

In each of the methods, you will create a new variable to hold the result of the calculation and will then “return” that variable to the calling program.  The return statement tells the system where we should leave the method and what value we should return to the invoking program.  For now, simply replace the 0 in the return statement with your variable name.
1. For the calcArea and calcCircumference methods:

a. create a variable to hold the calculated value.

b. compute the value based on the formulas above.

c. alter the return statement to return the computed value instead of the literal value, 0.

d. Be sure to document each method.  For these methods you can focus on output and behavior since there is no direct input to the method.

2. For the getRadius method:

a. since the value that we want to return is the value of the radius, simply replace the return value of 0 with the radius variable.

When you have finished each method, compile your program to remove any compiler errors.  We will test the program in Task 2.

Task 2 – Creating a Driver
Now that you have created your Circle class, you need to test it.  Since Circle does not contain a main method, we cannot test it directly.  

Create a new class called CircleDriver.java in the same working directory as Circle.java is located.  This program will contain a main method only.  Within this main method, declare 3 Circle objects.  For each object, prompt for the radius (using an appropriate message) and read in the value from the Keyboard.  Then instantiate the object, passing the radius value to the constructor.  (Use the new operation to instantiate a Circle object.)  Your instantiation statement will look something like:


firstCircle = new Circle(radiusValue);

assuming firstCircle has been declared as a Circle object and radiusValue has been declared and initialized to the desired size.

After all three objects are created, call upon the three methods using each of the objects and print the values returned.  Your output should look something like:

Circle one

Radius – 4.0

Circumference – 25.13

Area – 50.27

Circle two

Radius – 1.0

Circumference – 6.28

Area – 3.14

etc.  You may use your own labels and spacing.

Test your program using a variety of inputs.

Task 3 – Redirected input

The process of testing a program can be cumbersome, especially if a lot of data is required.  There is a technique that you can use to build yourself test cases as data files, then use these files to test your program.  This is the same technique that submit uses to test your programs against different test cases.

Download a copy of the file circleTest.txt into your working directory.  This is a file that contains the three radius values.  Open the file and notice how each value is on a different line.

Go to the DOS command window and change to your working directory.  Run your program as you normally would.  Notice the prompts and the values.  They Keyboard methods wait for you to type something in.  Keyboard uses the standard input, which is the Keyboard.

Now you will redirect the standard input.  On the command line, type in:


java CircleDriver <circleTest.txt

This command tells the system to run the java program CircleDriver, but take the input from the file instead of from the Keyboard.  What happens when you press enter?

Now create your own file using notepad.  It should have three inputs, one on each line.  Use your file to test the program.   
