Hints for Assignment 5

Programming Project 4.1 is your first object oriented programming assignment.  As I stated in class, OO programming is easily learned because basic programs can be constructed step-by-step using a template.  Below I have listed the steps for the Sphere class as assigned.  Study it and use it to complete 4.1 then use it again to do the Programming Project 4.3.

Step 1 – If not given specifically, create a UML diagram to specify the class.  Here is the Sphere class UML diagram:


[image: image1]
The top is the name of the class.  The middle section contains the names of the attributes (properties) and the variable type for each.  Remember, attributes represent data that is stored not calculated.  For the Sphere class there is only one stored data item, the diameter.  The bottom section contains all the methods (behaviors) that will be implemented in the class.  After each is (1) The parameters (if any) passed to the method and their data type, and (2) The returned data type (void if nothing returned).  There is a get/set method for each attribute, in this case only “diameter”.  Also, there is a get method for each calculated value, in this case “volume” and “surface area”.  The toString method returns a complete specification of the object as a string.  Note that the return type is “string”.  Study the UML diagram to be sure you understand each part.
Step 2 – Consider the basic template below.

public class className {


    // Declare variable name and type for each attribute

    Private attribute1 type, attribute2 type, …;

    // Constructor Method

    // Repeat class name and add parameters to initialize attributes

    Public className(type value1, type value2, …) {

      attribute1 = value1;
      attribute2 = value2;
      ….
    }

    // Section of Set Methods, One for Each Attribute
    // Sets attribute 1

    public void setAttribute1(type value){

       attribute1 = value;

    }

    // Sets attribute 2

    public void setAttribute2(type value){

       attribute2 = value;

    }

      …..

    // Section of Get Attribute Methods, One for Each Attribute    

    // Get attribute1
    public type getAttribute1(){

       return attribute1;

    }

    // Get attribute2

    public type getAttribute2(){

       return attribute2;

    }

    …..

    // Section of Get Calculated Value Methods, One for Each Calculated Value    

    // Get calculateValue1

    public type getCalculatedValue1(){

       return calculatedValue1 = formula;

    }

    // Get calculateValue2

    public type getCalculatedValue2(){

       return calculatedValue2 = formula;

    }

    …..

    // toString dump

    public String toString() {

        return "className: " +

          "attribute1 = " + type.toString(attribute1) + 
          ", attribute2 = " + type.toString(attribute1) +

          …..

          ", calculatedValue1 = " + type.toString(getCalculatedValue1()) +

          ", calculatedValue2 = " + type.toString(getCalculatedValue2()) +

          …..

    }
}

Using the items in the UML diagram replace the specified items in the template.  For example:

a. className is replaced with “Sphere”

b. All type designations are replaced with “double”.  This, of course, may not always be true.  Each variable type must be considered separately.

c. attribute1 is replaced with “diameter”.  There is not attribute2 in this case.

d. CalculatedValue1 is replaced with “volume” and calculatedValue2 is replaced with “surface area”.  Appropriate formulas are inserted for each.
When you have done this, you will have the following code:

public class Sphere {

    private double diameter;

    // Constructor

    public Sphere(double value1) {

      diameter = value1;

    }

    // Radius mutator - Sets diameter

    public void setDiameter(double value){

      diameter = value;

    }

  // Diameter accessor - Get diameter

    public double getDiameter(){

      return diameter;

    }

    // Volume accessor - Calculate and get volume

    public double getVolume(){

      return (1.0/6.0) * Math.PI * diameter * diameter * diameter;

    }

    // Surface Area accessor - Calculate and get surface area

    public double getSurfaceArea(){

      return Math.PI * diameter * diameter;

    }

    // String dump

    public String toString() {

      return "Sphere: " +

            "diameter = " + Double.toString(diameter) +

            ", volume = " + Double.toString(getVolume()) +

            ", surface area = " + Double.toString(getSurfaceArea());

    }

}

Create a new class in package name chapter_4 and enter the code in the project pane.

Step 3 – You will need a driver application program that tests each get/set method and the toString method.  Driver applications look pretty much the same.  Here is one for the Sphere class.

public class TestSphere {

  public static void main(String[] args) {

      // First, construct a Sphere object with diameter 5 units
      Sphere testSphere = new Sphere(5);

      // Get attributes and calculated values
      System.out.println("diameter = " + testSphere.getDiameter());

      System.out.println("volume = " + testSphere.getVolume());

      System.out.println("surface area = " + testSphere.getSurfaceArea());

      // Make sure toString works

      System.out.println(testSphere.toString());

      // Change diameter to 4

      testSphere.setDiameter(4);

      // Get (access) new radius, height, and volume

      System.out.println("diameter = " + testSphere.getDiameter());

      System.out.println("volume = " + testSphere.getVolume());

      System.out.println("surface area = " + testSphere.getSurfaceArea());

   }

}

Notice that it prints out each and every method of the Sphere class.  It then changes the diameter using the setDiameter method and prints everything out again.  Study the code to be sure you know how it works.  In package chapter_4 create a new class called “TestSphere” and enter the code above.  Notice it has a “main” method and you can “Run” it to test your Sphere class.  Your output should look like this,
diameter = 5.0

volume = 65.44984694978736

surface area = 78.53981633974483

Sphere: diameter = 5.0, volume = 65.44984694978736, surface area = 78.53981633974483

diameter = 4.0

volume = 33.510321638291124

surface area = 50.26548245743669

Now you should be ready repeat the steps using the template to do problem 4.3.  By the way, here’s the UML diagram for the box problem.  Note that the “full” variable is Boolean.  It can only accept values of “true” and “false”.
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