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Abstract - This project presents a comprehensive and
practical Java lab solution aligned with the structure
required in soft engineering demands. It covers teamwork,
Java GUI development, salary calculation processes, input
validation, data presentation, and testing-based output
preparation. Once the student adds the required names, IDs,
and actual screenshots, the project will be ready for
submission as a well-organized and professional course
deliverable. It presents promising aspects for enhancements
in terms of security, privacy, employing agent software
technology to be effective for smart cities.
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1. INTRODUCTION

An Employee Salary Management System is a software
application designed to help organizations manage em-
ployee salary information in an accurate, organized, and
efficient manner. In many organizations, calculating sala-
ries manually can lead to errors, delays, and difficulties in
maintaining employee records. Therefore, using a com-
puterized system helps simplify the process of storing em-
ployee details, calculating salaries, applying deductions or
bonuses, and displaying final salary information clearly

[1].

This system provides a practical solution for managing
basic employee data such as employee name, ID, depart-
ment, working hours, basic salary, allowances, deductions,
and net salary. It can also support salary calculations
based on predefined rules, reducing the chance of human
error and improving the reliability of payroll operations.
In addition, the system allows users to view and update
salary records easily through a simple interface.

From a programming perspective, developing an Em-
ployee Salary Management System using Java helps stu-
dents apply important concepts such as graphical user in-
terface design, input validation, conditional statements,
calculations, object-oriented programming, and data
presentation. The project also provides an opportunity to
understand how real-world business applications are de-
signed and implemented [2].

Overall, the Employee Salary Management System is a
useful and practical application that improves salary pro-
cessing, enhances record management, and supports bet-
ter decision-making within an organization.

In smart cities, an Employee Salary Management System
plays an important role in supporting efficient, transpar-
ent, and data-driven administration. Smart cities depend
on digital systems to manage services, institutions, and
human resources effectively. By automating salary calcula-
tion, employee record management, allowances, deduc-
tions, and payroll reports, this system reduces manual er-
rors and saves time for both employees and administra-
tors. It also supports faster decision-making by providing
accurate salary data and organized records. In addition,
when connected with other smart city platforms, such as
attendance systems, human resource systems, and finan-
cial management systems, it can help improve institutional
productivity, accountability, and service quality. There-
fore, an Employee Salary Management System is an essen-
tial digital tool that contributes to the modernization and
efficiency of smart city organizations [3].

When an Employee Salary Management System is en-
hanced with advanced technologies such as security
mechanisms, big data processing, deep learning, privacy
protection, and agent-based software, it becomes more
powerful, reliable, and suitable for modern smart city en-
vironments. Strong security features protect salary rec-
ords from unauthorized access, data theft, and manipula-
tion, while privacy protection ensures that sensitive em-
ployee information, such as salaries, deductions, and per-
sonal details, is handled safely and confidentially. Big data
techniques allow the system to manage large amounts of
employee records across different departments or institu-
tions, making payroll analysis and reporting faster and
more accurate. Deep learning can support intelligent pre-
diction and decision-making, such as detecting unusual
salary transactions, predicting payroll costs, and identify-
ing errors or fraud patterns. In addition, agent-based
software technology can automate tasks such as collecting
attendance data, updating salary records, generating re-
ports, and communicating with other systems. As a result,
the enhanced system improves efficiency, accuracy, trans-
parency, and trust in salary management within smart city
organizations [4].

If these enhancements are ignored in smart cities, an
Employee Salary Management System may become weak,
unsafe, and unable to meet the needs of modern organiza-
tions. Without strong security and privacy protection, sen-
sitive employee data such as salaries, personal infor-
mation, deductions, and bank details may be exposed to
unauthorized access, misuse, or cyber-attacks. Without big
data capabilities, the system may fail to handle large num-
bers of employee records across different smart city insti-
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tutions, leading to delays, inaccurate reports, and poor de-
cision-making. Ignoring deep learning may also reduce the
system’s ability to detect abnormal salary transactions,
payroll fraud, or repeated calculation errors. In addition,
without agent-based software technology, many processes
may remain manual, slow, and difficult to coordinate with
other smart city systems. As a result, the organization may
face financial losses, low employee trust, administrative
inefficiency, and serious privacy risks.

2. SIMPLE OVERVIEW ABOUT THE PROJECT

The project solves a practical administrative problem.
In many small offices, salary information is handled man-
ually using paper forms or basic spreadsheets, which in-
creases the probability of calculation mistakes and dupli-
cate work. This application provides a cleaner interface,
validates user input, and stores the added employees in-
side a table so that the user can review the results imme-
diately.

The implemented system contains a graphical user in-
terface, salary processing logic, summary statistics, sample
data loading, and row deletion. These features demon-
strate the use of Java GUI programming, object-oriented
design, arrays or collections, conditional logic, event-
driven programming, and data presentation in tables.

3. DESCRIPTION OF BENEFIT OF THE PROJECT
(FEASIBILITY)

The project is technically feasible because it is imple-
mented using standard Java libraries that are available in a
typical educational environment. No external paid soft-
ware or database server is required. The system can be
compiled and executed through any online Java compiler
that supports Swing or through a desktop IDE such as In-
telli] IDEA, Eclipse, or NetBeans.

The project is economically feasible because the devel-
opment cost is very low. It mainly requires students’ pro-
gramming effort and a normal computer. For a small com-
pany or laboratory setting, the system can reduce manual
salary calculation time and decrease human errors, which
provides clear value without additional infrastructure
cost.

The project is operationally feasible because the inter-
face is simple and understandable. A staff member only
needs to type four input values and click the add button.
The result appears directly in the table, and the overall
salary statistics are updated automatically. This makes the
system suitable for demonstration during the project
presentation and easy for non-technical users to under-
stand.

The project is academically feasible as well because it
maps directly to course learning outcomes: team collabo-
ration, Java coding, testing, and documentation. It is a real-
istic lab-scale problem that still demonstrates several im-
portant programming concepts in one integrated solution

4. EXPLAIN THE MAIN PIECES OF CODES

The program is organized around a main class called
Employee Salary Management System that extends
JFrame. This class creates the application window and all
interface components such as text fields, labels, buttons, a
combo box for position selection, a table model for dis-
playing employees, and a summary label for live statistics.

The Employee inner class is responsible for represent-
ing one employee object. It stores the employee name,
basic salary, allowance, position, and calculated bonus. A
dedicated method computes the total salary by summing
the basic salary, allowance, and bonus. This is a good ex-
ample of encapsulating related data and behavior inside
one object.

The add Employee method is one of the most important
code sections. It reads the user input, checks whether
fields are empty, converts salary values from text to num-
bers, prevents negative entries, calculates the bonus ac-
cording to the selected position, and then adds the result
to both the internal employee list and the visible JTable.
This method also updates the summary and clears the
form after successful insertion.

The calculate Bonus method implements the business
rule of the project. Different positions receive different
bonus percentages. This part demonstrates the use of con-
ditional branching through a switch expression. It also
makes the program easier to extend later if the company
adds new job categories or bonus policies.

The update Summary method computes the grand total
of all salaries and the average salary for the currently
listed employees. This gives the program additional ana-
lytical value beyond only storing rows. The user therefore
obtains immediate managerial information from the same
interface.

The load Sample Data method was added to simplify
project presentation. During the live demo, students can
populate the system quickly with predefined employees
and show how the table and salary summary change in re-
al time. This improves demonstration quality and reduces
the risk of typing errors during presentation.
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5. OUTPUT OF THE PROJECT

When the program starts, the user sees a clean desktop
window with input controls on the left side and a data ta-
ble on the right side. The title clearly identifies the system
as an Employee Salary Management System.

After entering an employee name, basic salary, allow-
ance, and position, the user clicks Add Employee. The ap-
plication calculates the bonus percentage based on the po-
sition and inserts a new row into the table. Each row
shows the employee number, name, position, basic salary,
allowance, bonus, and total salary.

The summary label at the bottom of the screen displays
three important outputs: the total number of employees,
the grand total of all salaries, and the average salary. If a

Employee Salary Management System

Employee Information

Employee Name:

Basic Salary

Allowance:

Add Employee

‘ Clear Fields

Total Employees: 0 | Grand Total Salaries: 0.00 | Average Salary: 0.00

Employee Salary Management System

Employee Information

Employee Name:

Allowance:

Position: Manager

Add Employes Clear Fields Remove Selected Row

Total Employees: 1 | Grand Total Salaries: 6000.00 | Average Salary: 6000.00

Remove Selected Row

Load Sample Data

row is selected and removed, the system recalculates the
summary values automatically. This proves that the sys-
tem is dynamic and responsive.

The following spaces are intentionally prepared so the
student can paste real screenshots from execution before
final submission. The following figures illustrates the in-
terfaces of the system.

Stored Employees
# |Em._|Pos |Bas |Allo._|Bon_ | Tot |

Load Sample Data

Stored Employees
# Employee Total Salary

6000.00

Fosition | Basic Salary Allowance | Bonus

1 iahmed IAdministrator 5000.00 500.00 500.00
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Employee Salary Management System

Employee Information

Employee Name:

! Select a row first.

Allowance:

Position: Manager

Add Employee Clear Fields Remove Selected Row

Total Employees: 3 | Grand Total Salaries: 22851.00 | Average Salary: 7617.00

OK

Load Sample Data

Stored Employees
Employee Position | Basic Salary Allowance |  Bonus

Fig-1: Interfaces.

6. CHALLENGES LINKED WITH PROMESSING EN-
HANCEMENTS

There are many challenges related to this system when
integrating with smart cities. In smart cities, the sensory
data are considered as big data, where special data mining
methods have to be employed to end functionalities of the
system [5]. In addition, most of systems are supported
with Al and deep learning techniques. In this context,
when integrating the system into medical systems, such as
[6, 7, 8], many functionalities have to be trained and tested
according to the basic steps of Al domain. Moreover, secu-
rity of this system can be enhanced to be of high level of
reliability in smart cities, where security of websites must
be considered in the system will be available for online-
usage [9]. Furthermore, the system can be enhanced using
location based services [10]. In this context, privacy issue
must be ensured because users can search for the nearest
companies the user wants to explore based on his\her real
location. Actually, many works addressed the privacy issue
in location based services, such as [11, 12, 13, 14, 15]. Be-
yond privacy protection issue, there is another security is-
sue related to enhance the system based on agent software
technology. Indeed, agents are common in smart cities to
end daily activities. Managing salary of employees in terms
of collecting taxes and other financial aspects requires us-
ing mobile agent, which is a mobile code that can travel
through all functionalities of the system to collect the de-
sired reports. In this context, security of agents are critical
due to attacks that may be applied by destination machine
or by man in the middle attackers. Many works addressed
security of agents, such as [16, 17, 18].

7. FUTURE DIRECTIONS

In the future, the project can be enhanced by connecting
the application to a database such as MySQL so employee
records remain saved after the program closes. This would
make the project more realistic for practical business use.

Another improvement would be generating salary re-
ports in PDF or Excel format. Such reports would help HR
or accounting staff share salary summaries with manage-
ment more efficiently.

The system can also be extended with user authentica-
tion, search functionality, update functionality for existing
records, tax deduction calculations, and department-based
filtering. These extensions would transform the current
lab project into a more complete payroll management so-
lution.

8. CONCLUSION

This project provides a complete and realistic Java lab
solution that satisfies the structure requested in the up-
loaded course template. It demonstrates teamwork, Java
GUI programming, salary calculation logic, validation, data
display, and testing-oriented output preparation. After the
student fills in names, IDs, and real screenshots, the pro-
ject can be submitted as a polished course deliverable.
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How to Run the Project
e Install JDK 17 or any recent JDK version that
supports Swing.

e Save the source file as EmployeeSalaryMan-
agementSystem.java.

e Compile the file using: javac EmployeeSalar-
yManagementSystem.java

e Run the program using: java EmployeeSalar-
yManagementSystem

e For online execution, use a Java environment
that supports graphical Swing applications;
otherwise, run it locally in an IDE.

APPENDIX

This appendix provides some details related to im-
plementation stage and how to run the system.
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Component / Method Purpose in the Program
JTextField and JComboBox Collect employee data from the user.
DefaultTableModel and JTable Display all inserted employees in tabular format.

Validate inputs, calculate bonus, create employee

addEmployee() object, and append a new table row.
calculateBonus() Apply salary policy based on job position.
updateSummary() Compute total employees, grand total salaries,

p y and average salary.
loadSampleData() Insert demo records quickly for live presentation.

Delete one selected record and refresh numbering

removeSelectedEmployee() and summary
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