Object Oriented Programming - Programming Assignment #2

Assigned: 2/7/06 (Tuesday)

Due: 2/17/06 (Friday) at 11:55pm WebCT time

Objective

1.  Become familiar with interactions among classes and objects

Problem: Cruise Ship Evacuation

Titanic Cruise Lines(TCL) has decided that due to an unfortunate incident, it needs to streamline the evacuation of occupants from a sinking cruise ship. The old stand-by of “women and children first” was found to not be sufficiently clear for the prioritization of evacuees, which led to people falling off the ship and hitting propeller blades and such. To help reduce the chaos under these stressful circumstances, TCL has commissioned you along with a team of software engineers to develop a program to determine the order in which people should be let on to lifeboats.

This whole paragraph is particularly important! Children have the highest priority in being evacuated from the ship, where a child is defined as a person aged less than 18 years. Among children, the younger they are, the higher their priority. Children of the same integer age should be prioritized based on their last names (String comparison). If two children have the same age and last name, they should then be prioritized based on first name. Amongst adults (people age 18 and older), women have priority over men. The executives of TCL, being very wealthy individuals, insist that adults of the same sex be prioritized based on annual income (wealthier have higher priority). Finally, adults of the same sex with equal income should be prioritized by name in the same way as children. If these conditions aren’t enough to distinguish two people, then they are of equal priority.

The program should allow the user three options. The first option is to add a person to the list of people to be evacuated. The second option is to release a lifeboat. The final option is to exit the program. The program should continue until the third option is chosen. If the user chooses the first option(add person), the program should collect all the information necessary about the person including age(integer), sex, first name, last name, and annual income(integer). If the user chooses the second option(release lifeboat), the program should ask for the number of people that the lifeboat can hold and then list the people who should get on the boat in order of priority. This may result in a boat full of infants, but that’s okay since this is an emergency. If there aren’t enough people in line to fill the boat, that’s okay too. In that case, the program should print the number of empty seats after listing the people who should get on. If the user chooses the final option(exit), the program should list all the people still in line and then terminate.

Part of this program has already been written for you. In particular you are provided with a class in the file EvacueeQueue.class. EvacueeQueue objects take in evacuees and can dispense them in order of priority. It is important to note that this “order of priority” is only as good as the compareTo method that you will write, to be described shortly. The class that is provided for you is described in full detail in the accompanying JavaDoc html.

You need to write two classes, both of which should belong to the package evacuation. The first class, to be in the file Evacuee.java, is used to represent people fleeing the ship. Each Evacuee object should contain all the information on a person. The necessary methods are described in the accompanying JavaDoc html. It is critical that implement these methods correctly. Even if your program works fine, you may still get points deducted for faulty methods. Your Evacuee class may be used as a part other programs and they need to be able to rely on a correct interaction with your class. In particular, the constructor needs to behave as specified. The EvacueeQueue does not construct Evacuees, but other classes that you may never see might. A very important note about the Evacuee class is that it must implement the interface Comparable<Evacuee>. As such, it must have a compareTo method that takes in another evacuee. This compareTo method should satisfy the standard compareTo contract impose a natural ordering based on the priority of Evacuees. That is to say, if Evacuee x has higher priority than Evacuee y (i.e. x should come before y), then x.compareTo(y) should return a negative number. If x has lower priority than y, then x.compareTo(y) should return a positive number. If x and y have equal priority, then x.compareTo(y) should return 0. Another important method is the toString method. The toString method should return a String describing the evacuee. It should not print that String to the screen.

The other class you need to write, in the file Evacuation.java, should contain the main method for the program. The evacuation class should contain all methods relevant to the implementation of the user interface described earlier. It is not described in the JavaDoc html, as you are free to design the user interface as you see fit, so long as it provides all the options discussed above.

Output Sample

Here is a sample output of running the program. Note that this test is NOT a comprehensive test. You should test your program with different data than is shown here based on the specifications given. The user input is given in italics while the program output is in bold.

Sample Run A

Welcome to the evacuation assistant

1) Add an evacuee to the waiting list

2) Release a lifeboat

0) Exit

1

What is the evacuee’s last name?

DiCaprio

What is the evacuee’s first name?

Leonardo

Is the evacuee 1)male or 2)female?

1

How old is the evacuee?

23

What is the evacuee’s annual income(US$)?

70

The evacuee:

Leonardo DiCaprio (Male, age 23, income $70)

Has been added to the waiting list

1) Add an evacuee to the waiting list

2) Release a lifeboat

0) Exit

1

What is the evacuee’s last name?

Winslet

What is the evacuee’s first name?

Kate

Is the evacuee 1)male or 2)female?

2

How old is the evacuee?

22

What is the evacuee’s annual income(US$)?

800000

The evacuee:

Kate Winslet (Female, age 22, income $800000)

Has been added to the waiting list

1) Add an evacuee to the waiting list

2) Release a lifeboat

0) Exit

1

What is the evacuee’s last name?

Radcliffe

What is the evacuee’s first name?

Daniel

Is the evacuee 1)male or 2)female?

1

How old is the evacuee?

16

What is the evacuee’s annual income(US$)?

500000

The evacuee:

Daniel Radcliffe (Male, age 16, income $500000)

Has been added to the waiting list

1) Add an evacuee to the waiting list

2) Release a lifeboat

0) Exit

2

How many people can fit on the lifeboat?

2
Let these people on to the boat:

Daniel Radcliffe (Male, age 16, income $500000)

Kate Winslet (Female, age 22, income $800000)

1) Add an evacuee to the waiting list

2) Release a lifeboat

0) Exit

0
Thanks for using the evacuation assistant.

Let’s hope the following people are strong swimmers:

Leonardo DiCaprio (Male, age 23, income $70)

Deliverables

You must submit Evacuee.java and Evacuation.java over WebCT by 11:55 PM on Friday, February 17, 2005.

Restrictions

You must use a Java 5.0 compiler to develop your program. Your program should include a header comment with the following information: your name, course number, section number, assignment title, and date. Also, make sure you include ample comments throughout your code describing the major steps in solving the problem.

Grading Details

Your program will be graded upon the following criteria:

1) Your correctness

2) Your programming style and use of white space. (Even if you have a plan and your program works perfectly, if your programming style is poor or your use of white space is poor you could get 10% or 15% deducted from your grade.)

