





CS116






LAB 4
Lab 4 is due on July 20th. Use Notepad++ or EditPlus or equivalent text editor to create source code. Do not use Eclipse.
Use command line DOS commands to compile and run the programs.
YOU CAN GET HELP FROM VARIOUS SOURCES:

The instructor.

The Teaching Assistants.

The ARC (Academic Resource Center).

The lectures’ presentations posted.

The examples presented in class.

The extra credit exercise solutions posted.

Previous labs in this class (current semester only) posted solutions.

The textbook.

Objectives: 
1. Inheritance.
2. Abstract classes.
3. Method Overriding and method Overloading.

4. Polymorphism.
Task 1 (4.0  points)
In this task we are going to build an inheritance relationship with polymorphism.

The classes described need to be packaged as described.
1. Create an Enumeration called  Jobs with data ELECTRICAL_ENGINEER,  MECHANICAL_ENGINEER, ADMINISTRATIVE _SECRETARY, ADMINISTRATIVE_ASSISTANT, ENGINEERING_MANAGER, ADMINISTRATIVE_MANAGER, NONE. This enum clss resides in package Client.Services.Enums.
2. Create a class called Worker in package Client.Services. This class is abstract. It has attributes:

public String name;

public int socialSecurity;

private  int yearsExperience;

public Jobs et;

public static int id;

public int currentID;

a. Create a default constructor that initializes the attributes to : AnyName, 12345, 0, NONE advances id every time it is called , and assigns it to currentID.

b. Create a non default  (overloaded) constructor  that has as arguments identifiers for the attributes: name , socialSecurity ,yearsExperience, Jobs.  It also advances the id every time it is called and assigns it to currentID.

c. Produce the proper accessor, mutator (for all attributes) and toString methods.

d. The class Worker, in addition, has an abstract method called benefitsCalculation which takes as argument an enumeration Jobs and returns a double that represents the benefits for the type of employee job.

e. Compile the class Worker.

3. Produce a class called Engineer which inherits  Worker class and resides in package Client.Services. This class has no main method. It has the specialized attributes:  private double weeklyBenefits.
a. This class also has a non default (overloaded) constructor which accepts the same 4 arguments as the super class, and in addition the argument for the specialized variable weeklyBenefits. It calls the super constructor and passes the 4 arguments that it needs and then calls the mutator methods for weeklyBenefits to set the values of the attributes to the corresponding arguments. 

b. It has a default constructor which calls the super class’ constructor and also sets the specialized variable of this class to 400.00.

c. It has an implementation of abstract method benefitsCalculation. This method calculates the benefits as follows:

If the Engineer is ELECTRICAL_ENGINEER  then

benefits= weeklyBenefits+yearsExperience*80.00; 

if the Enginneer is MECHANICAL_ENGINEER then

benefits= weeklyBenefits/2+yearsExperience*120.00; 

Any other Job type set for an Engineer object will cause the benefits to be zero. 

It returns benefits as a double. 

d. It has accessor and mutator methods for its specialized attributes and also a toString method. The toString method calls the super toString and then adds to it the value of the additional instance variables declared in this class.

e. Compile this class.

4. Create a similar class named AdministrativePersonnel which also inherits Worker and resides in package Client.Services. This class has the specialized attributes: private double rate, private double hours.

 It has No main method.

a. It has default and non default constructors similar to the previous class (where the super class constructor is called first and the additional specialized parameters are also set by calling their mutator methods). The non default constructor takes 6 arguments (4 for the super and 2 for this class). The default constructor sets the specialized variables to 10.0, 10.0 respectively.

b. It implements the method benefitsCalculation  based on the formula:
If the employee is ADMINISTRATIVE_SECRETARY then
benefits=rate*hours+yearsExperience*15.00;

if the employee is ADMINISTRATIVE_ASSISTANT

benefits=rate*hours+yearsExperience*25.00
Any other Job type set for an AdministrativePersonnel object will cause the benefits to be zero. 

it returns the benefits as a double.

c. It also has accessor and mutator methods for its specialized attributes as well as toString method, similar as in the previous class Engineer.
d. Compile this class.
5. Create another class named Management which also inherits Worker and resides in package Client.Services (and no main method). It has specialized attributes: private double weeklyBenefits, private double bonus. Set up the default and non default constructors like in the previous  two classes (make sure that you have the correct number of arguments in the non default constructor). Add the accessor and mutator methods for the specialized instance variables and the toString method as before. 
a. It also implements the method benefitsCalculation based on the formula:
A Manager who is ENGINEERING_MANAGER is compensated using:

benefit=weeklyBenefit+bonus

A Manager who is ADMINISTRATIVE_MANAGERis compensated using:

benefit=weeklyBenefit+0.5*bonus

Any other Job type set for a Manager object will cause the benefit to be zero. 

It returns benefit as a double.

b. Compile this class. 
Task 1 continued  
1. Create a class called WorkerBenefits . This class resides in package Client. This class has the methods describe below and acts as a client to the hierarchical tree of Worker classes created. Notice that there is no inheritance here. Class WorkerBenefits  “uses” classes Engineer, AdministativePersonnel, Management and their superclass Worker.
2. Create a method called listOfWorkers. 
public ArrayList<Worker>  listOfWorkers()

This method takes no arguments and returns an ArrayList of Worker type. This method creates objects of each type of the 3 workers we have (Engineer, AdministrativePersonnel, Management) by reading the data from the file workers.txt. The file is given as part of this lab. There is one line of data for each worker in the text file. The tokens are separated by comas. Your code should recognize the type of worker from the first String in a line of data. The next tokens in the line are the data for that type of Worker. For example;

ELECTRICAL_ENGINEER, John Doe, 1234, 10,1000.00
The first token identifies the type of Job (based on that type an Engineer object is needed), the next token is the name of the engineer, the next token is the social security, the next token is the years of experience and the last is the weekly benefits (the values and data types corresponding to the values needed by the constructor of Worker class). The same applies to other lines of data in the text file (values are given as needed by the corresponding constructor of the other types of workers) i.e
ADMINISTRATIVE_SECRETARY,Helen Adm1,45123,10,20.0,40.0

Type of Job, name of employee, social security num, years of experience, rate, hours worked.

ADMINISTRATIVE_MANAGER,Ann Man4,62345,10,2300.00,400.00

Type of Job, name of employee, social security num, years of experience, weekly benefit, bonus.

 For each line read, create the object that relates to that type of Worker (Engineer, AdministrativePersonnel, Management objects).
Store the objects created into an ArrayList of type <Worker> and return it.

FILE  worker.txt  data:
ELECTRICAL_ENGINEER,John Eng1,12345,10,1000.00
ENGINEERING_MANAGER,Jim Man1,23451,10,1500.00,500.00

ADMINISTRATIVE_MANAGER,Jim Man2,34512,2, 2000.00,100.00

ADMINISTRATIVE_SECRETARY,Helen Adm1,45123,10,20.0,40.0

MECHANICAL_ENGINEER,Maria Eng2,51234,12,1200.00
ENGINEERING_MANAGER,Jim Man3,23456,3,1200.00,600.00

ADMINISTRATIVE_ASSISTANT,John Doe1,34562,20,15.0,30.0

ELECTRICAL_ENGINEER,Mary Eng3,45612,20,2000.00
ADMINISTRATIVE_ASSISTANT,Nick Doe2,56234,5,22.0,45.0

ADMINISTRATIVE_MANAGER,Ann Man4,62345,4,2300.00,400.00
3. Add a method called displayData.
public void displayData(ArrayList<Worker> ale) 

 It returns void and takes as argument the ArrayList of Worker objects. In this method, capture the benefits for each type of employee stored in the array list. Output the benefits paid to each worker, including the job type, the employees name and object ID number using System.out.. 
You should call the corresponding benefitsCalculation method using polymorphism (read the lecture on polymorphism and the corresponding chapter in the text).

· Make sure that you create the proper reference for Worker and use it to invoke the benefitsCalculation method for each Worker object in the array list. 
· You can first iterate through the list by using the new for loop format for iterating through an ArrayList, each iteration calculating the benefits and capturing the returned amount and outputting it.
4. Add a main method. In the main method retrieve the ArrayList of Worker objects by calling the method listOfWorkers and then call the display method displayData  to display employee data. 
5. Compile  this class and run the program.
SAMPLE OUTPUT

---------- Run Java ----------

C:\CS11>java Client.WorkerBenefits

The benefit is 1800.0 The name is: John Eng1  The Job type type is ELECTRICAL_ENGINEER The id is: 1

The benefit is 2000.0 The name is: Jim Man1  The Job type type is ENGINEERING_MANAGER The id is: 2

The benefit is 2050.0 The name is: Jim Man2  The Job type type is ADMINISTRATIVE_MANAGER The id is: 3

The benefit is 950.0 The name is: Helen Adm1  The Job type type is ADMINISTRATIVE_SECRETARY The id is: 4

The benefit is 2040.0 The name is: Maria Eng2  The Job type type is MECHANICAL_ENGINEER The id is: 5

The benefit is 1800.0 The name is: Jim Man3  The Job type type is ENGINEERING_MANAGER The id is: 6

The benefit is 950.0 The name is: John Doe1  The Job type type is ADMINISTRATIVE_ASSISTANT The id is: 7

The benefit is 3600.0 The name is: Mary Eng3  The Job type type is ELECTRICAL_ENGINEER The id is: 8

The benefit is 1115.0 The name is: Nick Doe2  The Job type type is ADMINISTRATIVE_ASSISTANT The id is: 9

The benefit is 2500.0 The name is: Ann Man4  The Job type type is ADMINISTRATIVE_MANAGER The id is: 
Submission instructions

· In your submission you must include 

a. This document with the answers (copies of the outputs as requested above). 

b. The source code files and the compiled files (the package) from Task 1 in Task1 folder.

c. The source code files and the compiled files (the package)  required for Task 2 in the Task2 folder and so on.

· Zip all files and name the zip file using your first name followed by your last name followed by lab1.


i.e. George_KayLab4.zip

· Upload the file on Blackboard in assignment folder “Lab 4”.

· Copyright : Illinois Institute of Technology-George Koutsogiannakis-2016
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