COP 3330 – Object-Oriented Programming

Spring 2002

Program Assignment 4

Assigned: 3/19/02

Due: 4/1/02 (Arup's section), 4/2/02 (Dr. Cicekli's section)
In this assignment, you will create a class hierarchy to represent the members of a university, and another class hierarchy to represent departments of a university. To create this class hierarchy, you will create a set of classes and these classes will have inheritance relations among them. In your solution for the following problem, you should try to use inheritance as much as possible.

Problem Definition (Fields):

· A university member can be either a student or an employee.

· Each university member has a name, a social security number and an address.

· Each student belongs to a department, and each student has an advisor (a faculty member).

· An employee of the university can be either a faculty member or a support-personnel.

· A support-personnel works at a specific unit (an academic department or a non-academic department).

· Each faculty member works at an academic department, has an academic title (Assistant Professor, Associate Professor or Professor),  and advises zero or more students (maximum 100 students).

· A unit of the university can be either an academic department or a non-academic department.

· Each unit of the university has a name (such as Department of Computer Science or Parking Office).

· Each unit of the university has a list of the employees which work at that unit (maximum 100 employees work at each unit).

· Each academic department has a list of the students that belong to that department (maximum 1000 students at each academic department).

· Make sure that all your fields are declared as private or protected.

Problem Definition (Methods):

· Each class should have a constructor to initialize the fields defined in that class. To decide the parameters of  the constructors, look at the supplied program template.

· Each class should have a toString method which should return a nice string representation of the fields in that class.

· toString method for a support-personnel should return a string containing the following information about that support-personnel: name, ssn, address and the name of his/her unit.

· toString method for a faculty member should return a string containing the following information about that academic personnel: name, ssn, address, title, the name of his/her academic department. 

· toString method for a student should return a string containing the following information about that student: name, ssn, address, the name of his/her academic department, and the name of his/her advisor.

· toString method for a non-academic department should return a string containing the name of that department and the list of the employees which work at that department.

· toString method for a non-academic department should return a string containing the name of that department, the list of the employees which work at that department, and the list of the students at that department.

· You have to put the following methods into appropriate classes:

· addEmployee method to add a new employee into a department (academic or non-academic).

· addStudent method to add a new student into an academic department.

· setAdvisor method  to set the advisor of a student.

· Your classes may also some other methods to access the fields of your objects. 

You should put all your classes into a single file (HW04Inheritance.java) together with a test class (HW04Inheritance).  You may use the following class hierarchy and the test class in your homework. 

Hand-in: You should send an e-mail message attaching your source file HW04Inheritance.java to your assigned TA. You should also turn in a hardcopy of your code in lecture. Your program will be counted on time if you send your email to your TA by midnight of the due date.  Do not forget to put your name  in the header comment in each program.
// A Possible Template for The Homework

// A Class Hierarchy for the departments

abstract class Department {  … …   }

class NonAcademicDepartment extends Department { … … }

class AcademicDepartment extends Department { … … }

// A Class Hierarchy for the university members

abstract class UniversityMember { … …}

class Student extends UniversityMember { … … }

abstract class Employee extends UniversityMember { … … }

class Faculty extends Employee { … … }

class SupportPersonnel extends Employee { … … }

// Test Class

public class HW04Inheritance {

  public static void main(String[] args) {

    // create two departments

    AcademicDepartment d1 = new AcademicDepartment("Computer Science");

    NonAcademicDepartment d2 = new NonAcademicDepartment("Parking Office");

    // create four students

    Student s1 = new Student("Joe Candy","111-11-1111","111 Alafaya Trail",d1);

    Student s2 = new Student("Ken Bowen","222-22-2222","112 Alafaya Trail",d1);

    Student s3 = new Student("Cindy Clark","333-33-3333","113 Alafaya Trail",d1);

    Student s4 = new Student("Tom Hanks","444-44-4444","114 Alafaya Trail",d1);

    // create two faculty members

    Faculty f1 = new Faculty("Ilyas Cicekli","555-55-5555","115 Alafaya Trail",d1,

                             "Associate Professor");

    Faculty f2 = new Faculty("Ron Murray","666-66-6666","116 Alafaya Trail",d1,

                             "Assistant Professor");

    // create two support-personnel

    SupportPersonnel p1 = new SupportPersonnel("John Black","777-77-7777",

                            "117 Alafaya Trail",d1);

    SupportPersonnel p2 = new SupportPersonnel("Jill White","888-88-8888",

                            "118 Alafaya Trail",d2);

    // add employees into the departments

    d1.addEmployee(f1);

d1.addEmployee(f2);

    d1.addEmployee(p1);

d2.addEmployee(p2);

    // add students into academic departments

    d1.addStudent(s1);

d1.addStudent(s2);

    d1.addStudent(s3);

d1.addStudent(s4);

    // set the advisors of the students

    s1.setAdvisor(f1);

s2.setAdvisor(f1);

    s3.setAdvisor(f1);

s4.setAdvisor(f2);

    // print out the departments (using toString methods)

    System.out.println(d1);

    System.out.println(d2);

  }

}

// A Possible Output for the test program above

================================================

Department: Computer Science

---------- Employees ----------

Faculty

Name: Ilyas Cicekli

SSN: 555-55-5555

Address: 115 Alafaya Trail

AcademicDepartment:Computer Science

Title: Associate Professor

-------------------------------

Faculty

Name: Ron Murray

SSN: 666-66-6666

Address: 116 Alafaya Trail

AcademicDepartment:Computer Science

Title: Assistant Professor

-------------------------------

SupportPersonnel

Name: John Black

SSN: 777-77-7777

Address: 117 Alafaya Trail

Department:Computer Science

-------------------------------

---------- Students ----------

Student

Name: Joe Candy

SSN: 111-11-1111

Address: 111 Alafaya Trail

AcademicDepartment:Computer Science

AdvisorName: Ilyas Cicekli

------------------------------

Student

Name: Ken Bowen

SSN: 222-22-2222

Address: 112 Alafaya Trail

AcademicDepartment:Computer Science

AdvisorName: Ilyas Cicekli

------------------------------

Student

Name: Cindy Clark

SSN: 333-33-3333

Address: 113 Alafaya Trail

AcademicDepartment:Computer Science

AdvisorName: Ilyas Cicekli

------------------------------

Student

Name: Tom Hanks

SSN: 444-44-4444

Address: 114 Alafaya Trail

AcademicDepartment:Computer Science

AdvisorName: Ron Murray

------------------------------

================================================

Department: Parking Office

---------- Employees ----------

SupportPersonnel

Name: Jill White

SSN: 888-88-8888

Address: 118 Alafaya Trail

Department:Parking Office

-------------------------------

