GDF/MECB - CA591/CA598   Assignment   2009
Project Summary

The project involves writing and testing a simplified payroll system. Details of employees are held on a file. For each employee, a months pay and tax is calculated, cumulative figures updated, and a payslip printed. The updated figures are written back to the file. A summary report is printed giving totals by branch for all employees. 

The payroll system will include six classes. 

For CA598 students, three of these classes will be written by a team of 2-3 students.  A detailed specification for the classes is supplied. Your work involves coding and testing them and integrating them with the remaining 3 classes supplied by the lecturer.   The classes provided by the lecturer will deal with the file handling. 

For CA591 students, the six classes will be written by a team of 2-3 students.  A detailed specification for the classes is supplied. Your work involves coding and testing them and integrating them with each other.   

Note: There is no mixing of teams between streams.

Knowledge required (from lectures to date) 

· Defining classes

· Calling methods

· Using parameters

· Accessing   methods of a class outside your own. (co-operating objects)

  Note:   you need to understand about passing a reference to an object   

               (See examples in chapter 9).

Ref: Chapter 8 notes and chapter 9 (part 1).  

To help in understanding of co-operating objects, note particularly L9-pages 14-18. See also Q2 Sem199 and associated code)  

Extra topics needed for CA591 students in week 10 and 11

There is not a lot of coding in your part of the project but we will also use it to discuss how to go about planning and testing etc. and see how a complete program albeit a small one hangs together.  The testing of this program must be well documented (max 12 pages).

Overview of  Classes to be provided by the team (Both CA591 and CA598 Streams)

In this project 3 kinds of objects co-operate. Employee objects and associated Payslip objects and a Report object. 

Employee class – with employee attributes, set and get methods, and a calculate pay method which calculates a months pay and tax, and updates year to date figures.  The calculate pay method uses set methods from the payslip class to pass figures to the payslip.  

Payslip class - Prints employee details on a payslip.  Uses get methods from employee class to get employee personal data, and year to date figures, for the employee object. It calls on addTotals method from Report class to add to department totals. 

Report Class - Contains arrays for department names and totals. Contains a method to add figures passed to it to correct slot in branch totals array. It contains a method to print the summary report.  The summary report contains total figures for all employees in one month’s payroll run. 

See detailed specifications on page  5



         Interpretation of diagrams    

                                                         getId() : int      // the method returns an integer value

                                                          setId(int)       //   the method expects an input parameter

                                                                                     of type int

Overview of additional Classes to be provided by CA591 teams

(Note: For CA598 students, these do not need to be coded as class files will be provided by lecturer).
In addition to the classes above, CA591 students must also submit the following classes:

PayApp (provided) - the application class (i.e. containing the main method) that drives the program.

It instantiates the necessary objects. It contains a while loop to read through the input employee file from start to end.  It also contains a method to print out an error message if there is a problem opening the input employee file.
EmpInFile - contains methods to handle reading in employee details from the input file (provided as a command line argument). It invokes the set methods of employee class to set up the instance variables of the current employee.

EmpOutFile - contains methods to deal with writing employee details to output file (supplied as a command line argument). It invokes the get methods of the employee class to get the details of the current   employee object in order to write it to the output file.
See detailed specifications on page 11



Individual and team Responsibilities

· One member of the team will write the employee class and the others the payslip and report classes.

· For the CA591 students, the team members will also write the EmpInFile class and the EmpOutFile class.

· Each will write a test program (driver) to test his/her own class(es) independently  of the other classes in the program.

· The team will write a test program (driver) to test the employee, payslip and report classes working together.

· The team will test their classes when incorporated in with the EmpInFile, EmpOutFile and PayApp class (provided by lecturer). 

 Note: The final program will consist of 5 classes plus the application class to run it. 

· CA591 only - The final stage for the last 20% will involve enhancements to the system that necessitate small amendments to all the classes. (Details given later.)
You will need to keep a folder for this project and a detailed record of your tests as this will form part of what you will hand up. 

Team work

While each person must take responsibility for a particular aspect of the project it is advisable that you desk check each other’s code, and get to know all aspects of the program.  A question on the exam paper will be related to this project and you will be expected to demonstrate an overall understanding of it.  Please note the method signatures in each class carefully as you will be invoking classes outside of the one you write. (This is particularly important for the CA598 students who will be invoking methods from class files provided by the lecturer.)  Your first responsibility to the other member of the team is to provide him/her with a “skeleton” version of your class i.e. one with the instance variables declared, and working “set” and “get” methods where applicable.  (Note: The skeleton version of the employee class should not have the calcPay method completed, and the skeleton version of the payslip class will not have the printpay method completed. See the specification for each class and the development guidelines.)

Specifications:

Employee class

 public class Employee 

 Instance variables (all private)

type
 
Variable                     Description

 integer     
id                                ID number 

 String

firstName                  first name 

 String

lastName                   last name

 double               anSalary                     annual Salary 

 double              anTaxCredits             annual tax credits 

  char                  taxcode                      1  2  or 3 (char) - indicates rate

  char                  deptcode                    1 2 3, or 4 (char)  indicates dept. in which employee works

  double             ytdGross                     Gross pay year to date

  double             ytdTax                        Tax paid year to date

Methods Required

(1)Constructor

      public Employee()

input parameters:  NONE
 Initialise the numeric variables to zero and the string variables to empty string ( “”)and char to ‘ ’.

(2) Provide public "get" methods for each instance variable  

e.g 

 public int getId() 

              {

                          return  id;

               }

Note: the remaining "get" methods must be named as follows as they are referred to in 

the other classes .

public String  getFirst()    public String getLast()      public double getSalary()

public  double getTaxCreds()   public char getTaxCode()  public char  getDeptCode()  public double  getYtdGross()   public double getYtdTax()

(3)Provide "set" methods for each instance variable .

public void setId  (int   inid)

  {

     id = inid;

  } 

The remaining "set" methods should be named similar to the "get" methods e.g 

public void setFirst( String  first) 

{

  firstName = first;

}

 note all set methods are void and  have one  input argument of the  same type as the variable being altered.

(4) calcPay  method 

public void calcPay(PaySlip   p)

Purpose:  To calculate a months pay, update year to date figures, and send payslip figures to the payslip object.

Input parameter:   Reference to a payslip object 

Processing:

This method will calculate a months gross pay, and tax due (see rules below). This months salary (Gross) should be added to ytdGross, and this months tax is added to ytdTax (in the instance variables)  

The month figures for gross pay, net tax, and tax Credits  are set up in the payslip by invoking the set   methods  of the payslip object. e.g. 

p.setGross(gross) ;

assuming gross  is a local variable in the calcPay method holding the gross pay.

Note: you do not need to calculate net pay in this method. The payslip class handles that.

The calcPay  method could be broken down  further,  delegating  some tasks to lower  methods as required, but  any called lower methods  should  be  private  ("worker modules")

Rules for calculating pay:

To avoid complexity a very simplified system is used.  

Gross Pay:  is a twelfth of the annual salary.

Gross Tax Calculation:

Employees have a tax code which determines the rate of tax they pay.

Tax code 1:   tax calculated at 20% of Gross pay

Tax code 2:  tax calculated at 42%   of Gross pay

Tax code 3:   exempt from tax - tax = 0

Tax Credits

Tax credits for this month is one twelfth of the year’s tax credits. (anTaxCredits)

Net Tax

Gross tax - tax credits

Note:  the net tax figure is the figure passed to the payslip
Payslip Class

public class PaySlip

Instance variables (all private)

 Type
   
Variable         Contents

   double    
gross             gross pay this month 

   double     
tax                tax  due  this month

   double
taxCredits     tax  credits for this month 

   Employee      emp              reference to an employee object  

   Report            rep               reference to a report object     

Methods Required

(1) Constructor

public PaySlip(Employee   e,Report   r)

There are two input parameters to the constructor – a reference to an employee object,    and a reference to a report object. 

Assign the input parameters to the instance variables of that type. Set the other instance variables to 0.

(2) set methods

Provide set methods for the instance variables gross, tax, and TFA

Call them 

setGross()

setTax()

setTaxCreds()

They should each have one input parameter which you assign to the appropriate instance variable.  They have void in the return type

(3) Method printPay()

 public void printPay()

Purpose:   (1) To print a payslip for the current employee.

                  (2)  To pass figures to the Report object for adding to dept totals   

Processing:

In this method you first invoke (call) the calcPay method of the Employee Class so that it can calculate the pay. 

emp.calcPay(this)  (used only in final version see note ****below for instructions re. testing it on its own))

this refers to the current payslip. It passes the address of the payslip object to the employee object, and employee object uses the set methods of the payslip class to  set  the month’s  figures in the instance variables of the payslip object.

You will then have all the current figures you need to print a payslip.    

The month’s figures will be got from the instance variables- gross, tax, taxCredits 

The net pay figure should be calculated. (gross – tax)  

Year to date figures are got by invoking the appropriate get methods of class Employee using the reference instance variable emp. e.g.  

Systems.out.println(emp.getYtdGross())

Personal details employee id and name are also got by invoking the get methods of

the employee class.

Print your figures with suitable titles and lay out the payslip clearly.

(Initially you can do so on the screen. We will look later at how you will put it out to a                   text file in order to print it in hard copy.)

Invoke the method addToTotals of the report object and pass it the month’s gross, and tax figures and employee dept code. The gross and tax figures are got from the payslip instance variables.  The deptcode is got by using a get method of the employee object.  E.g

char dcode = emp.getDeptCode();

rep.addToTotals(gross,tax,dcode);

******Simulating Employee calculate pay method

When testing this class on its own you can comment out the statement emp.calcPay(this) and simulate what it does in your driver program i.e use your driver program to set up values in the instance variables in the payslip using your set methods.  This statement will be reinstated when testing the employee and payslip classes together.

Report class

public class Report

Instance variables (all private)

    Type
 Variable         Contents

   String[]          departments     A String array containing the names of 4 departments

   double[]         grossTotals       An array of doubles to hold gross totals by dept

   double[]    
 taxTotals           An array of  doubles to hold tax totals by dept    

Methods Required

(1)Constructor

      public Report()

input parameters:  NONE
        Processing: Create the two total arrays, and initialise them to 0.

Create departments array with names of four departments



e.g. departments = {“Accounting”, “Sales”, “HR”, “Administration”}; 

(2) Method addToTotals()

    public void addToTotals(double  gr,double tx,  char  dept)

   Purpose:  To add the gross and tax figures for this employee to  the appropriate dept totals.

Input parameters:   Gross amount, tax amount and a dept code(char) 

Processing: Convert the dept code to an integer value.(cast needed)

                int   dcode =  (int) dept – (int) ‘1’;

(Note: department code can be either '1', '2', '3' or '4' (stored as char in Employee class). So the above code converts the department code from a char to an integer and subtracts one in order to calculate correct index for arrays (0-3))
Add the gross and tax figures to the correct slot (dcode) for that department. 

(3) Method printTotals()

public void printTotals()

Purpose:  To print a report showing dept name, gross totals and tax totals for each department

==================CA591 Only====================================

EmpInFile class:
public class EmpInFile
Instance variables all private.

Type


name


contains


DataInputStream
input


link to input file
Constructor: does nothing

Method readRecord(Emploee pers) –
public boolean readRecord(Employee pers)
 Purpose: To read the next record in sequence from the file. Input Argument is a reference to an Employee Object. This method invokes methods from employee object to set up that employee's values.    

Method openfile(), closeFile()

public void openfile(String filename)

Purpose: To open data input stream from a file specified by filename.
public void closeFile()

Purpose: To close the data input stream.

EmpOutFile class:

public class EmpOutFile
Instance variables all private.

Type


name


contains


DataOutputStream
output


link to output file
Constructor: does nothing.

Method: addRecord

public void addRecord(Employee pers)
Purpose:  To add details for one employee to the output file. Input argument: reference to employee object. This method invokes get methods from employee object to get employee field values.   

Methods: openFile, closeFile
Similar to above for DataOutput Stream
================================================================

PayApp class:

Provided by lecturer
================================================================

Developing the program

Each team member should develop and test his/her own class(es)   without  waiting for the other class to be completed.  However the person writing the payslip class will need a skeleton version of the employee class, and the person writing the employee class will need a skeleton version of the payslip class. 

Apart from that, your test program (driver) should simulate any of the data that will be supplied from the other class. Team members should work individually in the first week on their own class(es).

Note: The skeleton version of your class is used to enable your partner to create an object of your class. It only needs the instance variables, constructor and the specified set and get methods. For e.g. the skeleton employee class will not have the calc pay method completed. The skeleton payslip class will not have the printPay() method completed. 

These versions will only be used at the start when team members are working on their own part of the project.  They should be written as quickly as possible so as not to hold up your partner..

A suggested minimum schedule  

Week 10  -   (individual work) 

Member 1: Write skeleton employee class. Give this to your partner. Complete employee class. Write a driver to test your employee class. Prepare test data. Test your class and file away a record of output.

Member 2: Write skeleton payslip class. Give this to your partner. Complete payslip class Write a driver to test payslip class.  Prepare test data, and test payslip class.  (comment out call to Report method) . Check your output and file it in your folder.  Write report class. Extend driver to test payslip and report class. 

Week11 - (Team work)  

Prepare test data to test the first three classes together. Write a test program to test the three classes working together. Print out, and file away test output.

CA591 students should write and test the EmpInFile and EmpOutFile classes.

Week12    -   Payslip, Report and Emploee classes should be incorporated with EmpInFile, EmpOutFile and PayApp classes (provided), and test thoroughly.

                       Record your testing.

Week 14 -    Complete anything outstanding,   from week 12. Add enhancements and test

                      thoroughly. 

Note: with more concentrated work it would be possible to complete the project in a shorter time span. 

Deadlines

Part1 – your classes working together and full test output – Friday 11th December

Part 2 – Integrate your classes with PayApp class and test

                           And

Part 3 – Enhancements to system and test output

Complete project handed up – hard copy Thursday 7th January. Note: There will be no extension beyond this date. It should be possible to get this project finished before the Christmas break.
==========================================================

For Now

· Find a team. E-mail me your team members before Friday 27th.

· Decide who is doing which classes

· Read this document carefully.

· Make sure you understand the interaction between the classes

· Re-read notes on passing objects (chapter 9)

· Map out roughly your instance variables and methods and check that you understand where everything will come from.

· Clear up any questions.
=================================================

To follow:  Projnotes2 with guidelines on testing

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

Employee





id :  integer


firstName: String


lastName:  String


anSalary:    double


anTaxCredits:  double


taxcode:     char


deptcode :  char


ytdGross:   double


ytdTax:       double





Employee()


getId( ): int


getFirst():String 


getLast(): String


getSalary():double


getTaxCreds(): double


getTaxCode(): char


getDeptCode():char


getYtdGross():double


getYtdTax():double 


setId(int)


setFirst(String) 


setLast(String)


setSalary(double)


setTaxCreds(double)


setTaxCode(char)


setDeptCode(char)


setYtdGross(double)


setYtdTax(double) 


calcPay(Payslip)








Payslip





gross : double


tax:      double


taxCredits: double


emp:    Employee


rep:      Report





Payslip(Employee,Report)


setGross(double)


setTax(double)


setTaxCreds(double)


printPay()





Report





departments: String[]


grossTotals :  double[]


taxtotals :       double[]








Report()





addToTotals(double,double,char)





printTotals()








EmpInFile





input: DataInputStream





EmpInFile()


openfile(String filename): void


readRecord(Employee pers): boolean


closeFile(): void





EmpOutFile





output: DataOutputStream





EmpOutFile()


openFile(String filename): void


addRecord(Employee pers): void


closeFile(): void








