COMP 111 Case Study:  NASA Mission Payload Administrator

You have been contracted with NASA to complete software that will help manage experimental payloads for missions on their newly developed Xelon spacecraft.  Similar to the space shuttle, the Xelon is a reusable space craft that will be scheduled for multiple missions. The Xelon spacecraft has a limited payload cargo capacity, and NASA must closely monitor the experimental payloads that are scheduled for each of the Xelon missions.
Payloads for a mission can come in three basic shapes: a cube, a cylinder, or a sphere.  Each of the shapes would need attributes that allow the volume and density to be calculated for that payload.  The formula to calculate density for any shape payload is:


Density = Mass / Volume  

Note: Mass should be represented in kilograms, volume in meters3.
Volumes for the shapes can be calculated as follows:



Volume of cube = length3

Volume of cylinder = height  x  pi  x  radius2

Volume of sphere = 4 / 3  x  pi  x  radius3
For the calculations, pi should be represented as the value provided in the Math class.
A mission will consist of a set of payloads.  Each payload is one of the three shapes described.  A mission can have a combination of payload types (cube, cylinder, sphere); however, a mission can hold at most 10 total payloads, and the total volume for all of the payloads for any mission is not to exceed 1000 meter3.
Your job is to design and implement a set of Java classes that will allow:

· a mission to be identified with a unique name.
· payloads of differing shapes to be added to a mission (with proper error checking to take place to prevent exceeding the limits listed above).
· toString( ) methods for each class.  For the payloads, the toString( ) methods should provide the mass, volume, and density for that payload.

You should complete the following steps:

1) DESIGN: A written definition of your classes, including attributes (instance fields) and behaviors (methods, including constructors) for each class.  You should use UML format to pictorially show dependencies between the classes.
2) TESTS: Junit tests that provide a unit test for each class, with at least one test method for each method implemented in your solution.

3) IMPLEMENTATION: Java programs that successfully implement each of the classes in your design.
