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Electronic Designs

Welcome to EMP

Show password

Add Employee

Full Tims Employas

) S I

Part-Tima Employee

| E—
Gender” Male Famale

e 7]

Eull Time Employee’s Financials

e S—

O —

HOUrs per week | g

Add Employes

|
What would you like to do 7

Add Employee Manags Employess

281 wrviops

[ ——

[ETTE— S————

Manage Employees

Search Employee:

First Last
Name Name Doe Shop

Emp First | Middle | Last Annual | Hourly T
Number| Name | Name | Name Gender| Shop Salary [ Wage yoe

1 John - Doe M - |Bsopoo0| - |employe

e Employee

Search Employee

Employee Financials

Emp First
Number| Name

Middle

Name

Last
Name

Gender

Shop Annual | Hourly

Salary | Wage Tvpe

Financial and Tax Rate settings

For salaries above: [

] =

For salaries below: [

Minimum Employse per Shift |:|

Maomum Employeepersnat [ |
Masimurm Employes per Shif
Maximurm Employee per Shift

Generale Shift Schedule

Employee Scheduler

Numberofshisperday: [ )

Number of Days

— ay 1 | Day2 | D3y

Day 4

Day 5

Day 6

Day 7

Day 8

Edit Employee

Edit the employee ;

-_Jonn Last Name : -_Due
Work Location Gender Male Femala

First Name

Full Time Employee

Annual Salary 80, 000

Part Time Employee

Hours per Week _24

Haurly wage




System Storyboard

Login Screen

Add Employee Home Screen HManage EmployeesH Edit Employees

Y Y
N s N
Salary management Shift generator «| Exclude employee
Screen Screen ” Screen
S/ - /
s A
. | Prefered Employees
>
Screen

AN )




UML Class Interaction Diagram

Model

Controller

View

Note : The View Package displayed in the UML contains only placeholder classes. These classes are intended to represent the user interface components, but their
implementation details have not yet been determined(JButton, JTable, JTextField etc...).

! (Visual-paradigm.com, 2019)



System Flow Charts

Basic Startup and Login Processes

Login

UserController

Start Program

v

Yes ogin buttor E‘G

Import view and model
classes(MVC)

pressed

Start class
Does local No -
ialized data Create files
2
Serialized
" A J@ptionPane(Alert the usi
Import data from files validation{(isEmpty of the error)
Password is
fAttempts connection to fg4——— converied to a hash
Database
I
Username and password
is sent to the
\ UserController class(then
sent o the DAQ)
Yes No
Establishes connection Is successful ?
Serialized
Data(DB)
Y
Open Login Screen )
Show homescreen J@ptionPane(Alert the usi
of the errar)

Awaits input

Retrieve user data fram

Login Successful Legin unsuccesful




Algorithmic Flow Charts

Search An Employee

Start

—

EmployeeNode current = head;

true

return searchEmployee(head.next,
searched)

head.emp.getEmployeeNumber-) ==
searched.getEmployeeNumber()

return head;

Delete Employee

deleteEmployee(EmployeeNode head, int
EmployeeNodeNumber)

EmployeeNode?
umber =0 ?

s EmployeeNodeNumber ==

return head,

\
EmployeeNode head.next =
employee = eleteEmployee(head.next
head.next employeeNodeNumber -1




Get an Employee At a Specific Index

public Employee
getEmpAtindex(EmployeeNode
head, int n)

ds count == n;

int count = 0;

return getEmpAtindex(head.next, n-1)

true

return null; return head.emp;

End End



Generate Shift

Awaits input

Has button been
pressed 7

Reads data from the user

(int numEmployees, int numShifts, int numDays, int
inEmployesPershift, int maxEmployeePerShift, int

preferedEmployees, int[] ur p

Y

I

Validates the data
input from the user

Is data
alidated 7,

Notify the user of the error

Initialize a 3D array
int [0 shifts = new int
[numDays|[numsShifts]

[maxEmployses]

l

Initialize an arrayList of
employeeNumber based on the
amount of employees

inti=0

false

employees.add(i)

ArrayList list = new
ArrayList(employeeNumbers)

!

intj=0;

!}

isj<

false

umShifts %

true

Randomly pick
Employee Number

¥

ArrayList eligibleEmp
=new ArrayList

int empNumber =
ayailableEmployees.get(k;

false

isgmpNumb

"

int employeelndex = 0;

is (employeelndex <
Ermpl Needed &

1ploy ploy

nber)

o
ligibleEmployees size() > 0

Y

= availableEmpl¢

int employeeNumber
pyeeNumbers.get{random.nextint{availableEmployeeNumbers.size())

)

shifts[i][][employeelndex] =
emplayeeNumber;
employeelndex++;

employeelndex++

]

Number)

JHt

return shifts;




Justification of data structures :

A linked list will be used as the main data structure to store employees. This data structure is dynamic,
meaning it can grow in size as the user adds more employees. This makes it well-suited for the task and
allows for scalability as the business grows. To implement the linked list, a custom linked list class that has
been specialized to store employees will be used. The custom linked list class will provide additional
functionality that is not available in the default LinkedList interface, and will allow for future developments
to be made easier as custom methods can be implemented, rather than sticking to a pre-made library.

For the generation of shift schedules, | decided to use a 3D array. The algorithm uses a 3D array to store the
shifts, where the first dimension represents the day, the second dimension represents the shift, and the third
dimension represents the employees assigned to the shift. The size of the third dimension is determined by
the maximum number of employees that can be assigned to a shift. | chose this specific data structure over
the creation of a class called “Shift”, as Java's memory management system works better with arrays than
with other data structures, such as lists, as arrays are allocated a contiguous block of memory, which is
beneficial for cache performance. In contrast, lists are implemented as a series of linked objects, which can
lead to poor cache performance and slower execution times.? Moreover, a 3D array allows for efficient
indexing and manipulation of the assigned employees, as the algorithm can access and modify the assigned
employees for a particular shift directly using array indexing. Furthermore, the 3D array can easily
accommaodate varying numbers of employees for each shift, as the size of the third dimension can be
adjusted based on the maximum number of employees allowed per shift.

2 (Pizlo and Vitek, 2008)



Test Plan :

given by user. The program
gives a list of the best fit
employees for data given,
such as name, last name.

No Action to Method of testing Success | Tested Result
test criteria
1 Login Enter correct details and 1
login screen is displayed
2 Add employees | After employee’s 2
information is entered, the
employee is added to the DB
and Employee List
3 Delete Employee and his 2
employee information are deleted and
un-serialized when deleted.
4 Edit Employee | The employee’s information | 4
can be modified after its
original addition
5 Shift The shift schedule is 5
generation generated according to user’s
information, and displayed
appropriately
6 PDF for Generate PDF based on all of | 6
employee’s the employee’s information
data in the correct folder
7 PDF for shifts | Generate PDF based on the 7
shift generated, in the correct
folder
8 Salaries and Pay slip is generated 8
tax bracket according to the user’s input
adjustments for | tax brackets, deductions are
pay slip pdf correct, and the pdf is
generation generated in the right folder
accordingly
9 Serialization of | Data is generated accordingly | 9
data in a .ser format file. Data can
be read without corruption of
the stream header, and data
can be removed when
requested to be removed,
without impacting the order
of the data. DB serialization
also works without any
issues.
10 Search for Program can return an 3
Employee employee based on data
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