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ABSTRACT

Managing employees and doing payroll is very important for companies today. It affects how
well the company runs, if they are following the rules and if the employees are happy. With all
the new technology a lot of companies still use old systems to do payroll. These systems are not
very good because they make mistakes take a time and are not safe for keeping employee
information private. Employee management and payroll processing are really important, for
companies so they should try to do it in a way. This research paper is about the Employee
Management and Payroll System. The Employee Management and Payroll System is a way to
manage employees and pay them. It does a things: it keeps track of employee information it
tracks when employees come and go and it figures out how much to pay them.

The Employee Management and Payroll System uses one database to store all the information.
This makes it easy to keep everything organized. The system also has rules about who can see
what information so that not anyone can look at everything. The Employee Management and
Payroll System can even calculate salaries automatically which makes it more accurate and
efficient. We tried out the Employee Management and Payroll System to see how it works. It
turns out that the Employee Management and Payroll System is really good at saving time when
it comes to paying employees. It also makes mistakes and keeps the information safer, than the
old way of doing things. The study says that the proposed Employee Management Performance
System is a solution that can be used by a lot of people it works well and does not cost too much
which makes it perfect, for the way companies manage their employees these days. The
Employee Management Performance System is what companies need for managing their
employees.

Keywords: Employee Management System, Payroll Automation, Human Resource Information
System, Database Management, Software Engineering.
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1. Introduction
1. 1 Background of the Study

In the business world we live in today managing people at work is really important for a company
to do well. When we talk about managing people at work we have to think about things like
keeping track of employee information and paying employees. These tasks are very serious and
complicated because they deal with money and personal details about each employee. If a
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company makes mistakes when paying its employee’s it can make the employees unhappy break
rules and lose money. Managing employee data and payroll processing are crucial for any
company and companies must get these things right to avoid problems. Employee data
management and payroll processing are responsibilities, for a company.

1.2 Motivation

Traditional payroll systems are mostly done by hand. They use spreadsheets to get the job done.
The thing is these systems can be wrong a lot because people make mistakes they have to enter
the information over and over and it takes a long time to get paid. Also people can not see what is
going on. That is a problem. These systems do not let people look at the information when they
need to they are not good at keeping track of things and they are not very safe. Because computers
and databases are getting better we really need to use automated payroll solutions to make things
work better and to make mistakes. Automated payroll solutions are important for payroll systems,
like these.

1.3 Research Focus

This research focuses on the development of an automated Employee Management and Payroll
System that centralizes employee records, automates salary computation, and ensures secure
handling of sensitive data. The system is designed to overcome the limitations of conventional
payroll systems while supporting organizational scalability and operational efficiency.

2. Literature Review
2.1 Human Resource Management Systems

Human Resource Management is very important for a company to work well. It takes care of
things like finding employees keeping track of employee information seeing who is at work
checking how well people are doing their jobs and paying them. In the past people, in charge of
this used to do everything by hand which was not very efficient and often led to mistakes and
secrecy. But now that computers and technology are better Human Resource Management uses
computer systems to make things easier and faster. These systems are called Human Resource
Information Systems. They really help Human Resource Management do its job better.[11]
Human resource management is a part of any organization. The Human Resource Information
System or HRIS for short helps organizations manage all their human resource tasks. HRIS
combines human resource management with information systems. This means organizations can
store information about their employees get the information when they need it and look at it to see
what it means.

The Human Resource Information System is really helpful. It helps the people in charge make
decisions. They can do this because the Human Resource Information System gives them the
information at the right time.The Human Resource Information System also helps organizations
be consistent. It makes sure they are doing things the way every time. This is what Armstrong and
Taylor say. They also say that the Human Resource Information System helps organizations
follow the rules. The rules are things, like labour regulations. The Human Resource Information
System makes sure organizations are doing what they are supposed to be doing.Many studies
show that companies using Human Resource Information Systems get a lot of benefits. They have
work to do on administrative tasks the data is more accurate and the employees are happier. A lot
of the systems that are already out there focus on the general work that the Human Resources
department does. They do not do a good job, with payroll automation so companies need to use
special payroll systems for that.[8]
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2.2 Payroll Management Systems

Payroll management is really important for the people who work in Human Resources. This is
because it deals with money that affects employees and organizations directly. When we talk
about payroll processing we are talking about figuring out salaries taking out the amount of taxes
and adding things like allowances and bonuses. Kumar and Gupta say that when we do payroll by
hand it is easy to make mistakes get things late and have problems with the data not matching up.
Payroll management is a deal because it has to do with money and Payroll processing has a lot of
parts, like salary calculation and tax compliance.[13] Payroll systems that are automated try to get
rid of problems by using rules and formulas that are already set to calculate salaries correctly.
Adeyemi and Oladipo made a payroll system on the web that showed it can really cut down the
time it takes to process things and reduce mistakes. What they found out is that automation makes
things more transparent and makes sure people get their salaries on time. Automated payroll
systems, like this one make payroll systems work better.

These payroll systems have some things about them but they do not work well with the parts that
track attendance and manage employees. This means that the information is not all, in one place.
We really need a system that manages employees and payroll in one place. This system should be
able to do things that a human resources department does all from the same platform. The
employee management and payroll system should be unified.

2.3 Employee Data Management and Centralized Databases

Employee data management is about keeping track of information job roles, salary structures,
attendance records and employment history of the employees. We need a system that can store all
this information in one place. This is where centralized database systems come in. They help
make sure that the employee data management information is consistent and easy to access[10].
For example when we use database systems for employee data management we can avoid having
the same information in many different places. Connolly and Begg say that using relational
databases for employee data management is a good idea because it helps reduce redundancy and
makes the employee data management information more reliable, through normalization
techniques. This way the employee data management information is more accurate and
trustworthy.Elmasri and Navathe say that relational database management systems are very good
at handling queries and keeping data safe. This is especially important in payroll systems. For
example in payroll systems all the information is stored in one place. It is easy to connect
employee records with the parts of the system that calculate payroll. This makes everything work
together smoothly. Relational database management systems are really good, at this.Database
security is still a worry. If people who are not supposed to can get into the payroll data it can
cause money problems and privacy issues. Some studies say that using role-based access control
or database security access control to limit what people can see based on their jobs like role-based
access control is an idea [9].

2.4 Security and Access Control in Payroll Systems

Payroll systems deal with private information like salaries and bank details and tax information.
So security is a deal. There are rules that say how to keep this information safe. These rules are
called ISO/IEC 27001. They are like a guide, for keeping payroll information secret and making
sure it is correct and can be accessed when needed. Payroll systems need to follow these rules to
keep salaries and bank details and tax information safe. Sharma and Verma say that we should use
role-based access control to control who can use the system. This means that people like the
administrator and the HR manager and the employee can only do things that their role allows
them to do. Sharma and Verma found out that when we use role-based access control it really
helps to stop people from messing with the data when they are not supposed to. Role-based access
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control is a way to keep the system safe. Sharma and Verma think that role-based access control is
very important, for keeping the data safe.

S.Behl and M.Behl say that encryption is really important. They also say that secure
authentication and regular system audits are crucial. These things are necessary for payroll
systems to be safe from cyber threats. Payroll management applications need to have these
security practices so that people can trust them. They can follow the rules. S.Behl and M.Behl are
right encryption and secure authentication are very important, for payroll systems.[17] [20].

2.5 Web-Based and Cloud-Based Payroll Systems

The internet and websites have gotten a lot better. Because of this many companies have moved
away from payroll programs that you have to install on your computer. Now they use payroll
systems that you can access on the web. These web-based payroll systems are great because you
can get to them from anywhere they are always up to date. You can use them on any type of
computer. Web-based payroll systems like these offer a lot of things such as being able to access
them from anywhere getting updates, in one place and being able to use them on any type of
computer [5][14].

Mishra and Patel studied cloud-based payroll solutions for medium enterprises. They found out
that using the cloud helps reduce the cost of infrastructure and makes it easier to grow.. Cloud-
based systems also create problems with keeping data private and following rules. Mishra and
Patel discovered that cloud-based payroll solutions have these benefits and drawbacks, for
medium enterprises. Buyya and other researchers suggest that using cloud models can help with
the problems we are talking about. This is because hybrid cloud models combine the security of
having things on our premises with the ability of the cloud to handle a lot of work. The things that
Buyya and other researchers found out are important when we think about how to design payroll
systems. We have to consider these things when we design payroll systems that use cloud models,
like the ones Buyya and other researchers talked about.[12]

2.6 Attendance Management and Payroll Integration

Attendance tracking is really important for figuring out how much to pay people. The attendance
data is used to calculate salaries, overtime pay and deductions for time off. Kumar and Gupta
made a system that uses attendance to automate payroll. It made payroll more accurate. They
showed that using attendance data can make a difference, in getting the payroll right. When we
integrate attendance management with payroll systems it does away with the need to manually
transfer data and cuts down on mistakes. Studies have shown that attendance systems that are
automated and linked to payroll modules make a difference in how efficiently and accurately
things are processed. This is really important for attendance management and payroll systems.
The integration of attendance management, with payroll systems is a thing because it helps with
attendance management and payroll systems.In the future we will look at using biometric
attendance systems. This will help stop people from attending classes or meetings for others. We
need to make sure the information we collect is accurate. Biometric attendance systems can also
help make payroll more accurate and clear. This means we can trust the information and know
that people are getting paid correctly for biometric attendance systems. Biometric attendance
systems are a way to do this.

2.7 Software Engineering Approaches in Payroll Systems

When we make payroll systems we need to follow rules, for making software. Pressman and
Maxim say that it is very important to make sure the design is simple and easy to understand that
we know what the system needs to do and that we test it a lot to make sure payroll systems work
correctly. We have to do these things to make sure payroll systems are good and work well.
Sommerville says that using a system to develop things can make the system better and easier to
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take care of. When we break down the system into parts like employee management and
attendance tracking and salary computation we can work on each part by itself and test it without
affecting the other parts. This makes it easier to make sure everything works properly.
Sommerville suggests that we should follow a system development lifecycle to make the system
better. Payroll components can be. Tested one by one when we use a modular architecture .Design
patterns and architectural best practices make payroll systems better. They help payroll systems
work well when they need to grow. They also help payroll systems be easily updated in the future.
This is what design patterns and architectural best practices do for payroll systems [16].

2.8 Performance Evaluation of Payroll Systems

Evaluating how well payroll systems work is really important. We need to see if they are doing
what they are supposed to do. Jain and Dubey did a study on payroll automation systems. They
found out that these systems are much faster and make a lot mistakes than payroll systems that are
done by hand. Payroll systems that are automated are clearly better, than payroll systems.When
we talk about performance metrics we are looking at things like how long it takes to process
payroll, how fast the system responds, the number of errors that happen and how happy the users
are. These key performance metrics give us numbers that show how well the system is working
and how reliable it is. We use performance metrics like payroll processing time and system
response time to see how efficient the system is. Key performance metrics such, as error rate and
user satisfaction are also very important.

2.9 Limitations of Existing Systems

Payroll systems have gotten better over time. They still have some problems. A lot of payroll
systems are not flexible enough to handle changes in the companys policies. Some payroll
systems are also hard to use because of a design or they do not give you enough information when
you need to make reports, about the payroll systems.Security problems and not following
information security rules are issues. These issues show that we really need an employee
management and payroll system that is secure and easy to use. The employee management and
payroll system has to be safe and simple for people to use.

2.10 Research Gap and Motivation

The literature shows that there are payroll systems out there but not many of them bring together
employee management, attendance tracking, payroll processing and security all in one place.
Payroll systems usually focus on one thing. Do not take care of all the things that the human
resources department needs. This means that payroll systems are missing some parts like being
able to manage employees and keep them safe. The payroll systems that we have now do not do
everything that the human resources department needs them to do, like tracking attendance and
processing payroll all, in one place.This research aims to bridge this gap by proposing an
integrated Employee Management and Payroll System that emphasizes automation, security,
scalability, and usability. The proposed system draws inspiration from existing studies while
addressing their limitations.

3. Problem Definition and Scope of the Study
3.1 Problem Definition

Many companies use information systems to manage their employees. They still have a lot of
trouble keeping track of employee records and paying people on time. The old ways of doing
payroll are often a mess with mistakes happening all the time and they do not keep employee
information safe. These payroll systems are not very good because they do not bring together all
the information about employees like how many days they worked and how much they should get
paid, into one simple system. Information systems, for managing employees are supposed to make
things easier. The payroll systems that many companies use are just not doing the job.Payroll
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mistakes happen when people do calculations by hand. This can cause money problems, unhappy
employees and trouble with the law.When all the information is not, in one place it is hard to
check everything make reports and find information.These problems show that we need a system
that can handle employee information and payroll automatically. This system should be able to do
things keep information safe and work well even when the company grows.We need this system
to deal with payroll and employee information in a way so we have a system that is automated and
integrated and that can handle employee management and payroll which will make sure that
everything is accurate, secure and scalable and that the employee management and payroll system
works well.

3.2 Scope of the Study

The Employee Management and Payroll System is what this research is about. It is about
designing and developing and evaluating the Employee Management and Payroll System for
medium-sized organizations.The Employee Management and Payroll System is supposed to
automate the functions of the human resources department. This includes managing employee
data and tracking attendance and computing salaries and making payroll reports, for the Employee
Management and Payroll System [22].The study does not cover advanced HR analytics,
recruitment automation, or performance appraisal systems. However, the proposed system is
designed to be scalable, allowing future enhancements such as biometric attendance and cloud
deployment.

4. Proposed System
4.1 Overview of the Proposed System

The new Employee Management and Payroll System is a tool that helps with employee
information and pay. It is a computer program that uses a database to store all the details. The
Employee Management and Payroll System keeps all employee records, attendance data and
payroll information in one place. This means that the Employee Management and Payroll System
makes sure everything is correct and the same for all the things that the human resources team
does. The Employee Management and Payroll System is very useful, for the human resources
team.The payroll computation is done automatically. The attendance data is also added to the
system. This way the system does not need people to do everything. It makes fewer mistakes. The
proposed solution also has a way to control who can see the data, which is called role-based
access control and this helps to keep the payroll data and attendance data secure and private so the
payroll data and attendance data are safe.

4.2 Functional Modules of the Proposed System

The system is split up into these parts:

v' Tt has sections that do different things

v The system is made up of the following parts that work together to make it function properly.
v" The main parts of the system are what make it work the way it does.

v The system has functional modules that are important for it to work right.

4.2.1 Employee Management Module

This part of the system is, for signing up employees updating their profiles and keeping track of
their employment history. The employee information is kept in an organized way so it is easy to
find and use.
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4.2.2 Attendance Management Module

The attendance module is used to keep track of the attendance of employees and the days they
take off. This information is very important because it is used to figure out how money each
employee should get in their paycheck. The attendance module does this by looking at the
attendance data. This helps with payroll computation, for the employees.

4.2.3 Payroll Processing Module

This part of the system figures out how money each employee should get based on the salary
structure that is already set up. It also looks at how days the employee came to work and what
money needs to be taken out. The system then makes a payslip, for each employee. Keeps a
record of all the payroll information. It does all this to make sure employees get the amount of
money. The employee salaries are calculated using the salary structures and the system keeps
track of the payroll history for each employee.

4.2.4 User and Access Management Module

This part of the system is used for role-based access control. It helps to restrict system access
based on the user roles. The user roles include administrator, HR manager and employee. The
role-based access control is used to control what the administrator can do what the HR manager
can do and what the employee can do. This way the role-based access control helps to keep the
system safe by giving access, to the administrator, HR manager and employee based on their
roles.

4.3 Existing System vs. Proposed System

Aspect Existing System Proposed System
Data Handling Manual / Spreadsheet-based Centralized Database
Payroll Calculation Manual Automated
Error Rate High Minimal
Data Security Limited Role-Based Access Control
Scalability Low High
Reporting Limited Automated Reports

4.4 Advantages of the Proposed System

The new system has a lot of things, about it. For example the system is really useful. It helps in
many ways. The system is what makes it special. The system has benefits that people will like:

Reduced payroll processing time
Improved accuracy in salary computation
Enhanced data security

Centralized employee data management

D N NI N NN

Improved transparency and auditability

These advantages deal with the problems that we have found in the payroll systems that're already
out there and they match what the human resources department needs from our organization. The
payroll systems that are already there have some gaps and these advantages address those gaps in
the existing payroll systems and they also align with the organizational human resources
requirements.
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4.5 System Requirements

4.5.1 Hardware Requirements
Processor: Intel i3 or higher

RAM: 4 GB minimum

Storage: 100 GB

4.5.2 Software Requirements
Operating System: Windows/Linux
Database: MySQL / SQL Server
Programming Language: PHP / Java / Python
Web Server: Apache / Nginx

4.6 Feasibility Analysis

People did a study to see if the new system would actually work in life. They wanted to know if
the proposed system was an idea and if it could really be done.

4.6.1 Technical Feasibility

The system uses things that a lot of people are already familiar, with which makes it easy to set up
and take care of the system. This way the system is simple to work with. The system does not give
us a lot of trouble.

4.6.2 Economic Feasibility

Automation really helps cut down on costs. It also minimizes payroll errors. This makes the
system cost-effective. Automation is a help when it comes to saving money on administrative
costs and reducing payroll errors with the Automation system.

4.6.3 Operational Feasibility

The system is really easy to use and people do not need to learn a lot, about it so they can start
using the system away. The system is simple. That is why people can get used to the system very
quickly.

4.7 Summary

This section bridges the research gap identified in the literature review and the methodology used
to develop the proposed system. By defining the problem, outlining system scope, and presenting
the proposed solution, the study establishes a clear foundation for the research methodology
discussed in the next section.

5. Research Methodology
5.1 Research Design

This study is about creating a system for managing employees and payroll. We want to make a
system that can do things automatically. The Employee Management and Payroll System is what
we are trying to develop. We are following a method that is used in software engineering to
design and build the Employee Management and Payroll System and see how well it works. We
are more focused, on making the Employee Management and Payroll System work properly than
thinking about ideas.The way we do things combines ideas from the System Development Life
Cycle and Human Resource Information Systems research. Our goal is to create a system that
helps manage employee information and payroll. We want this system to be accurate and secure
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and able to handle a lot of work. The System Development Life Cycle and Human Resource
Information Systems are important, to making this system work well.

5.2 Requirement Analysis

We looked at what an employee management and payroll system needs to do. We wanted to know
what the system has to be able to do and what it has to be like. To figure this out we studied how
payroll works now and how organizations do things. We also read some studies about this like the
ones, in references [1] and [4].

5.2.1 Functional Requirements

The things that the system needs to do include:
Employee registration and profile management
Attendance and leave tracking

Salary structure configuration

Automated payroll calculation

Payslip generation

AN N N N R

Payroll history maintenance

v" Role-based system access

5.2.2 Non-Functional Requirements

Things that the system needs to do but are not actually part of what it does include:
System security and data confidentiality

Scalability for increasing employee records

High availability and reliability

DN NI NN

Usability and user-friendly interface
v" Maintainability and modular design
5.3 System Development Life Cycle (SDLC)

The system was made using a method. This method made sure that the development of the system
went through all the steps in a logical order [21]. The system development process was really
thorough because it followed this approach.

5.3.1 Planning Phase

This part of the project was about figuring out what the project is about, who is going to be
affected by the Computer System and picking the right Computer System tools to get the job
done. The project scope is what the project is about. The stakeholders are the people who are
going to be affected by the Computer System. The suitable technologies, for the Computer System
are the tools that will be used to implement the Computer System.

5.3.2 Analysis Phase

People looked at the payroll systems that we have been using to see what is wrong with them.
They found some problems like mistakes in calculations having the information in many places
and not being safe. The payroll systems have these issues. The payroll systems need to be
improved. The main problems with the payroll systems are the mistakes in calculations the data
redundancy in the payroll systems and the lack of security, in the payroll systems.
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5.3.3 Design Phase

The people who made the system thought about how all the parts should work so they designed
the system architecture and the database schema and the process workflows in a simple way. They
used an approach and a layered approach [6]. This means they made the system architecture and
the database schema and the process workflows in a way that's easy to understand and easy to
change.

5.3.4 Implementation Phase

The system was made using a way of coding, where each part of the system can be worked on by
itself. This means that each part of the system the system can be developed without affecting the
parts of the system.

5.3.5 Testing Phase

We did a lot of testing, on this. We did unit testing to make sure each part works. Then we did
integration testing to see how all the parts work together.. We also did system testing to check the
whole thing. We did all this testing to make sure everything is working correctly and that it is
accurate. The unit testing and integration testing and system testing were all done to validate the
functionality and accuracy of the system.

5.3.6 Deployment and Maintenance

This system is made to be simple to set up and to make it easy to add things to the system in the
future. The system is really about being easy to use and the system will be easy to work with
when we want to make changes, to the system.

5.4 System Workflow

The system workflow starts with employees entering their information and recording the days
they're at work. This information about attendance is then used by the payroll part of the system.
The payroll part of the system uses this attendance information to figure out how money each
employee should get based on the rules that the company has set. Then the system makes reports
about payroll and payslips, for the employees. The payroll reports and payslips are what the
employees look at to see how money they are getting. The employee data entry and attendance
recording are important because they help the payroll module do its job.

This workflow makes sure that people do not have to get involved much and it keeps everything
the same for every payroll cycle of the payroll cycles. The payroll cycles are always consistent
because of this workflow.

5.5 Payroll Computation Methodology

Payroll calculation is the part of the system we are talking about. The way we figure out payroll
takes into account some things, such, as:

v’ Basic salary

v' Allowances

v Attendance and leave data

v" Deductions (tax, provident fund, penalties)

5.5.1 Salary Calculation Formula

v Gross Salary = Basic Pay + Y Allowances

v Total Deductions = Tax + Provident Fund + Other Deductions

v Net Salary = Gross Salary — Total Deductions
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These formulas make sure that the salary computation for the salary is done in an consistent way,
for the salary.

5.6 Algorithm for Payroll Processing

Algorithm 1: Payroll Generation Algorithm

Input: Employee ID, Attendance Records, Salary Structure

Output: Net Salary, Payslip

Steps:

Retrieve employee details using Employee ID

Fetch attendance data for the payroll period

Calculate total working days and leaves

Compute basic salary proportionally based on attendance

Add allowances to calculate gross salary

Calculate applicable deductions

Compute net salary

e AL

Store payroll details in the database

9. Generate payslip

5.7 Attendance Processing Algorithm

Algorithm 2: Attendance-Based Salary Adjustment
Input: Total Working Days, Days Present, Leave Policy
Output: Adjusted Basic Salary

Steps:

1. Identify total working days in the month

2. Count days present and approved leaves

3. Calculate unpaid leave days

4. Deduct salary proportionally for unpaid leaves
5. Update adjusted basic salary

This system makes sure that the salary is calculated in a way. It does this by looking at the
attendance records [24]. The salary computation is based on these attendance records. The
attendance records [24] are used to ensure that the salary is fair.

5.8 Role-Based Access Control Methodology

The system 1is set up to keep data safe and secure. This is done by using Role-Based Access
Control or RBAC for short. Role-Based Access Control is used to control what each Role-Based
Access Control user can do. There are a few types of users including the Administrator, the HR
Manager and the Employee. Each of these users has their set of permissions, in the Role-Based
Access Control system. The Administrator and the HR Manager and the Employee all have to
follow the rules of the Role-Based Access Control system.

Algorithm 3: Access Control Validation

Input: User Role, Requested Resource
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You can now get in. You cannot get in. The system says Access Granted or Access Denied. This
means that Access Granted will let you do what you want to do and Access Denied will not let
you do what you want to do. The system decides whether to give you Access Granted or Access
Denied.

Steps:

1. Authenticate user credentials

2. Identify assigned role

3. Verify permissions for requested operation
4. Grant access if permitted

5. Log access activity

Role Based Access Control makes the system more secure. It prevents people who are not allowed
from getting to the data. Role Based Access Control is a way to keep the system safe and it stops
unauthorized people from accessing the data.

5.9 Data Storage and Integrity Methodology

The system uses a database to make sure the data is consistent and good. They use techniques to
get rid of extra data and store the data in a smart way [7] [18]. The employee table and the
attendance table and the payroll table all have to work. We use keys and foreign keys to make sure
they do. This helps the employee table and the attendance table and the payroll table talk, to each
other.When we do payroll processing we have to make sure everything works together perfectly.
We use transaction management to keep it all safe and accurate that means the payroll processing
is done as one big unit if something goes wrong the whole thing is undone this is called atomicity.

5.10 Testing and Validation Methodology

We did some tests on the system using some employee information to see if it works right and
gives the results. The methods we used to test it were:

v" Unit testing for individual modules
v" Integration testing for inter-module interactions
v System testing for overall performance

The validation results showed that the automated system really cut down the time it takes to do
payroll and it got rid of mistakes that people made when they did the calculations by hand. The
automated system is what made this happen. The validation results are proof that the automated
system worked well.

5.11 Performance Evaluation Metrics

We looked at some numbers to see how things were going. The following metrics were used to
evaluate the performance:

v Payroll processing time
v Error rate

v' System response time
v’ User satisfaction

These metrics give us numbers that show how well the system is working. The metrics are
important because they help us see if the system is really effective. We use the system to get
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things done. The metrics tell us if it is doing what it is supposed to do. The system effectiveness is
what we care about. The metrics give us the proof we need.

5.12 Ethical and Security Considerations

We made sure that the employee data is kept secret and private when we designed the system. The
system follows the ways to keep information safe and it meets the rules of ISO/IEC 27001
standards [15].

5.13 Summary of Methodology

The research methodology integrates software engineering principles, database management
techniques, and payroll computation algorithms to develop an efficient and secure employee
management and payroll system. The structured methodology ensures system reliability,
scalability, and practical applicability.6. System Architecture and Design.

6.1 Overview of System Architecture

The Employee Management and Payroll System is made up of three parts. This is called a three-
tier model. It separates the Employee Management and Payroll System into three layers: the part
that people see the part that does the work and the part that stores the data.The Employee
Management and Payroll System is better because of this. It is easier to make changes and add
things. The Employee Management and Payroll System is also safer because it keeps the data
secure.

The layered architecture is really useful because it lets us change one part of the system without
messing up the thing. This is important for companies that have to deal with sensitive payroll data
for their employees. The layered architecture helps keep everything which is a good thing for
enterprise level applications that handle private information, like payroll data.

6.2 Architectural Layers
6.2.1 Presentation Layer

The presentation layer is what the user sees and uses to interact with the system. This is where
users do things like fill out forms and look at dashboards for things like registering employees
entering attendance, generating payroll and viewing reports. The presentation layer is made to be
easy to use so that people who are not good with technology can still use it without getting
confused. The presentation layer is designed to be simple and easy to understand which helps
people, like -technical users get used to the system quickly.

6.2.2 Application Layer

The application layer is where you find the business logic of the system. It does a lot of things like
taking user inputs and making sure they follow the rules. The application layer also does payroll
calculations. Checks the data to make sure it is correct before it is stored. The application layer
has security controls, like role-based access control and authentication mechanisms to keep
everything. The application layer is really important because it handles all of these things,
including the payroll calculations and the security controls to make sure the system works

properly.
6.2.3 Database Layer

The database layer is what stores all the information. It keeps track of employee records,
attendance data, salary structures, payroll history and user credentials for the database. The
database layer is designed to make sure the database information is correct and it makes it easy to
find and report the information, from the database [7] [18].

Smart Innovations in Computer Science and Applications PAGE: 486


http://www.ijtsrd.com/

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com elSSN:2456-6470

Presentation Layer

-

Web Interface

T T Requests/Data

Applkiiti;n Layer

Payroll Attendance
Processing Module

Requests/Data 1 1 Requests/Data

=)
K=~ MySQL Database ‘
"

Authenication

Database Layer

Fig. 1. Three-Tier Architecture of Proposed System
6.3 System Design Principles

The system design follows the rules that good software engineers use to make sure the system is
strong and can handle a lot of users. This means the system design is based on principles to make
sure the system is robust and can scale up when it needs to. The system design really focuses on
making sure the system is robust and scalable.

6.3.1 Modularity

The system is made up of parts, like employee management and attendance management and
payroll processing and reporting. This makes it easier to work on the system and test it and fix it
when something goes wrong.

6.3.2 Scalability

The system is made to handle employees and payroll records. This means it can do so without
getting slower. The architecture of the system supports this by allowing it to work well when the
number of employees and payroll records increases. The system is designed to handle this growth
without any problems. The payroll records and employee information can keep increasing. The
system will still work properly.

6.3.3 Security

The system has security in every part of it. They have controls to limit access and make sure
people are who they say they are. The payroll information is also checked to make sure it is
correct. This is all done to protect the payroll information [15].

6.4 Data Flow Architecture

The data flow starts with the employee data entry and the attendance recording. We are talking
about the employee data entry and the attendance recording here:

» The attendance data is used by the payroll module to figure out the salaries of the employees.

» The payroll results are then stored in the database. Shown to the authorized users through the
dashboards and the reports of the employee data entry and the attendance recording
specifically the payroll module.

This system is set up so that the same information is not repeated over and over. The data flow is
organized in a way that ensures everything is consistent across all parts of the system. This means
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that the information in the system is always the same, which's really important for system
components to work properly. The data flow is, like a path that the information follows and this
path is structured so that system components can use the information easily. The structured data
flow is what helps to minimize redundancy and ensure consistency across system components.

6.5 Use Case Description

The main things that people use the system for include:
Employee registration and profile management
Attendance recording and leave management
Payroll generation and payslip creation

Payroll report generation

D N NI N NI N

User authentication and access control

When we use the system for something it goes through a set of steps that are already planned out.
This means the system will always do what we expect it to do. The system workflows are really
clear so we know what the system is going to do each time we use it for a task. This makes the
system behave in an reliable way, which is what we want from the system.

6.6 System Interaction Diagram (Textual Description)

The person in charge starts the process of registering employees. They put in the information
about who's at work and who is not at regular times and it gets saved in the computer. When it is
time to pay the employees the computer gets the information about the employees. Who was, at
work figures out how much each employee should get based on the rules and makes a record of it.
Then the employees can look at their pay information through the computer system.

6.7 Design Constraints

When we think about the system design we have to consider things like the fact that the
organization does not have a lot of resources. The organization also has human resources policies
and we have to make sure we comply with the rules that protect peoples data. The system design
has to take all these things into account. This means that the constraints of the organizations
resources and the human resources policies and the data protection rules all influence what
technology we choose and how we set up the system. The data protection regulations and the
human resources policies and the limited organizational resources are all factors, in the system
design.

6.8 Summary

This section presented the architectural design of the proposed Employee Management and
Payroll System. The three-tier architecture ensures separation of concerns, scalability, and
security. The design lays a strong foundation for system implementation, which is discussed in the
following section.

7. Database Design and Data Modeling
7.1 Overview of Database Design

The Employee Management and Payroll System has an important part called the database design.
This is where we store all the information, about the employees. We use a kind of database called
a relational database model. This helps us keep all the data organized and easy to find. The
database design is made to support the things the Employee Management and Payroll System
does. These things include managing the employees tracking when they come to work and
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handling their pay. The Employee Management and Payroll System needs a good database design
to work properly.

7.2 Entity Description

The main things, in the database are:

1. Employee

2. Attendance

3. Salary Structure
4. Payroll

5. User Roles

Each thing in the system has its special identifier, which is like a name that is just, for that thing
so we can tell it apart from all the other things. This special identifier is called the key and it
makes sure that each record is unique meaning there are no two records that are exactly the same.

7.3 Relationships Between Entities

When we talk about relationships between things like Employee and Attendance we use
something called keys. The Employee thing is connected to the Attendance and Payroll things
using the Employee ID. This connection makes sure that the information is correct and it helps us
to calculate the payroll. We use relationships, like this to keep everything straight and to make
sure the payroll is computed correctly for each Employee.

7.4 Normalization

We use normalization techniques to get our data in order. We do this up to the normal form,
which is also called 3NF. The reason we do this is to get rid of data and make sure our data is
good. Normalization techniques like these help us store our data in a way and make it easier to
maintain our data. This is important for normalization techniques, like 3NF because it helps with
data integrity and it helps us use our storage space efficiently.

7.5 Data Integrity and Constraints

We have rules like keys and foreign keys to make sure our data is correct. We also have rules that
say some information cannot be left blank. When we do payroll we have controls in place to make
sure everything is done as one task so either it all works or none of it does and that helps keep our
payroll data accurate. Primary keys and foreign keys are important, for keeping our data in order.

7.6 Summary

The database design ensures reliable data storage and supports efficient payroll processing. Proper
data modeling and normalization enhance system performance and scalability.

8. Implementation Details
8.1 Overview of Implementation

The Employee Management and Payroll System was set up as a program that uses a database. It
was made to follow the rules of system design that we talked about before. When we built the
Employee Management and Payroll System we wanted to make it work well and be easy to use.
So we made sure it can do things like manage employees and handle payroll tasks in an efficient
way. The Employee Management and Payroll System is a help because it does these tasks
automatically.The system was made using software that a lot of people use so it is easy to set up
and keep running. We also wanted to make sure the system is safe and works well. The system
has parts that work together and we made sure that the data is correct and safe. We also made sure
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that only the right people can get into the system. We thought about these things when we were
building the system [6] [21].

8.2 Technology Stack

The thing we are making uses a set of tools that work on the web. These tools are good for
companies and their applications. We are talking about the implementation and the tools it uses.
The implementation uses a web-based technology stack that is good, for big companies and their
applications [23].

8.2.1 Front-End Technologies
» The website was made with HTML and CSS and JavaScript so it is easy to use.

» They made sure the website looks good on all sorts of devices, like phones and computers by
using techniques.

» The HTML and CSS and JavaScript help make the website work well on screen sizes.

We made sure to check the forms on the client side. This helps to reduce the amount of data that
gets sent in. It also makes the website easier to use. The form validation on the client side is really
important, for this. It helps with form validation. Makes sure the form validation works properly.

8.2.2 Back-End Technologies
» The server side logic was done using a language, like PHP or Python on the server.
» The application layer does a lot of things like figuring out pay and attendance.

» It also controls who can do what based on their role. The application layer handles things like
business logic and role-based access control for the server.

The backend modules talk to the database using requests that are set up in a certain way. This
helps to make sure that the data is handled in an efficient manner. The backend modules do this so
that the database and the backend modules can work together properly. The database is where all
the information is stored and the backend modules need to interact with it to get the information
they need.

8.2.3 Database Management System

We used a database management system like MySQL or SQL Server to store our data. The
database schema was set up in a way that follows the rules of normalized design that are talked
about in Section 7. We followed these rules to make sure our database schema for the database
management system, like MySQL or SQL Server was good.

8.3 Module-Wise Implementation

The system was made up of lots of parts that all work together. Each part of the system has its job
to do. The system is, like a team and each part of the system is a team member that does
something specific.

8.3.1 Employee Management Module

The employee management part of the system takes care of things like signing up employees
updating their information and keeping track of their job status. When a new employee signs up
the system gives them a number that is just, for them and this number is used in all the related lists
to identify the employee management information of that employee.When we are filling out a
form we have to make sure we put in all the information. This includes things, like the employee
name what the employee does which department they work in and how much they get paid. We
can. Remove employee records if that is what our company rules say we should do.
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8.3.2 Attendance Management Module

The attendance management module is used to record the attendance of employees every day. It
keeps track of who's present who is absent and who is on leave. The attendance management
module has all the information about the attendance and leave of each employee. The attendance
management module records this information, for the attendance management module to use.This
module puts together attendance information for a period when people get paid. It makes a
summary of who was and who was not and then it sends this summary to the part of the system
that figures out salaries. The attendance information is used to calculate how money people should
get. This module is really helpful because it does all the work of collecting attendance data for the
payroll period.

8.3.3 Payroll Processing Module

The payroll processing part is the thing that makes the system work. It gets the salary details and
attendance information, for each employee to figure out how much they earn before taxes how
much is taken out and how much they actually take home which is their salary. The payroll
processing part does all this for the employees.To figure out how money people should get paid
we use special formulas for salaries and rules, from the company. The payroll system makes a
record of all the payments. Saves them in a big list so we can look at them later and make reports.

8.3.4 Payslip Generation Module

When the payroll computation is finished the system makes payslips for each employee. The
payroll computation is. Then the system generates these payslips.Payslips have a lot of details like
the pay, the allowances that the employee gets the deductions that are made and the net salary that
the employee takes home. The payroll computation and payslips are very important, for the
employees.

The company makes payslips in a format. These digital payslips are made available, to employees
through the system interface. This is really good because it helps employees see everything
clearly. Payslips being digital also means we do not need to use much paper for all the
documents.[3]

8.3.5 User Authentication and Access Control Module

The system uses role-based access control to control what people can do. This means that what
you can see and do depends on your role. Administrators can. Change everything in the system
configuration. On the hand employees can only see their own personal information and payslips.
The role-based access control is like a set of rules that decides what each role can do. For example
the system configuration is only available to administrators not to employees. This way the system
makes sure that people can only do what they are supposed to do. The role-based access control is
very important, for the system.To make sure that only the right people can get into the system we
have authentication mechanisms in place. The system keeps track of what each user does. This is
done for security reasons and so we can audit what is going on. [9] [15]

8.4 Payroll Computation Logic

So, the payroll computation is done in a specific way. It follows some rules to figure out how
money people should get. The system looks at how someone shows up to work and uses that to
calculate their salary. The payroll computation uses these rules to make sure everything is fair.
The system does the math for the parts of the salary based on how often someone is, at work.The
payroll computation process includes:

» Calculating the payroll for the employees
» Figuring out the taxes that the employees have to pay
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» The payroll computation process also has to take care of things, like health insurance and
other benefits that the employees get

» The payroll computation process is something that has to be done every month

» The payroll computation process is very important because it makes sure that the employees
get paid the amount of money

The payroll computation process is used by many companies to pay their employees.
» Retrieval of employee salary structure

» Attendance-based salary adjustment

» Calculation of statutory deductions

» Net salary computation

This process is done by a machine so people do not have to get involved much and it helps to cut
down on mistakes. The automated process reduces error probability [4].

8.5 Data Validation and Error Handling

We have checks in place to make sure the information is correct. These checks happen on the
computer that is being used and on the computer that stores all the information. The checks on the
computer that is being used make sure the information is in the format. The checks, on the
computer that stores all the information make sure the rules of the company are followed and that
everything is secure. This is all part of the data validation process. Data validation is important to
ensure that the data is correct and secure.

When things go wrong error handling helps people understand what is happening with the system.
It gives them error messages. This means the system does not just stop working.Error handling
and exception handling are important for the system to keep working. The system is reliable
because of these things even when something unexpected happens to the system. The system stays
reliable. That is what matters for the system.

8.6 Integration of System Modules

All the modules are connected with a central part that helps them work together. This central part
makes sure that all the modules can talk to each other in an organized way so that information can
move easily from one module to another.

The integration makes sure that any changes to employee data are shown correctly in both the
attendance and payroll modules. This means that employee data updates are always consistent in
these modules. The integration does this so that employee data is always up to date, in the
attendance and payroll modules.

8.7 Security Implementation

Security was a worry when we were setting things up. The system includes:
v' Secure authentication mechanisms

v Role-based access control

v Input validation to prevent injection attacks

v Encrypted storage of sensitive credentials

These steps are in line, with what's normally done to keep information safe and they follow the
rules set by ISO/IEC 27001 standards [15].
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8.8 Testing During Implementation

We did testing through the implementation phase to find and fix problems, with the Testing early
on. We used unit testing to check modules and integration testing to make sure the modules
worked correctly with each other during the Testing.We did some system testing. It worked out
pretty well. The system testing checked the system from start, to finish. This included making sure
payroll was generated correctly. That reports were accurate. The system testing verified that
payroll generation and report accuracy were working as they should be. We made sure the system
was working correctly for payroll generation and report accuracy.

8.9 Deployment Considerations

This system is made to work in a setting or, on the web. You can use configuration files to make it
fit your organizations infrastructure. The system is really flexible because of these configuration
files.We need to have mechanisms in place so that we can recover our data if the system fails.
This is very important for data recovery. We should always have a backup of our data so that we
can get it back if something goes wrong with the system. Having a backup mechanism is crucial
for the system. The system can fail at any time. We need to be prepared to recover our data.

v" We need to backup our data

v The backup mechanisms should be easy to use

v Data recovery is very important, for the system

» The system and data recovery go hand in hand with mechanisms.
8.10 Summary

This section detailed the implementation of the Employee Management and Payroll System. The
modular implementation approach, combined with secure and scalable technologies, ensures
reliable system performance. The implemented system successfully translates design concepts into
a functional application, preparing the foundation for performance evaluation discussed in the
next section.

9. Results and Performance Evaluation
9.1 Overview of Evaluation Process

The Employee Management and Payroll System (EMPS) was tested to see how well it works. We
wanted to know if the Employee Management and Payroll System (EMPS) is effective, accurate,
efficient and scalable. We compared the Employee Management and Payroll System (EMPS) to
the way of doing things, which is by hand or using spreadsheets to see which one is better. This is
important for medium-sized organizations that usually use these old methods, for payroll.The
system was tested with a dataset from an organization. This dataset had employee records and
information, about attendance and salary. We looked at how the system worked by checking
things like how long it took to process payroll, how many mistakes it made how long it took for
the system to respond and how happy the users were. We did this to see how good the system
really is [19].

9.2 Experimental Setup

The experimental setup involved deploying the EMPS in a controlled environment with the
following configuration:

» Number of employees: 50, 100, and 250 (scalability testing)
» Payroll period: Monthly

> Database: Relational database with normalized schema
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» Hardware: Standard desktop/server configuration

We used sample attendance records and salary policies to see what would happen in payroll
situations, with the attendance records and salary policies. The attendance records and salary
policies helped us understand how payroll works with the attendance records and salary policies.

9.3 Performance Metrics

We looked at some numbers to see how well the system was working. The following metrics were
used to evaluate the system performance:

9.3.1 Payroll Processing Time

Measures the total time required to generate payroll for all employees in a payroll cycle.
9.3.2 Accuracy of Payroll Calculation

Measures the number of errors in salary computation compared to expected results.
9.3.3 System Response Time

Measures the time taken by the system to respond to user requests such as employee search or
payslip generation.

9.3.4 Scalability

Evaluates system performance with increasing number of employee records.
9.3.5 User Satisfaction

Measures usability and acceptance based on user feedback.

9.4 Payroll Processing Time Analysis

The main goal of the proposed system is to cut down the time it takes to do payroll processing.
When we do payroll by hand figuring out salaries and checking them takes a lot of time because
we have to do the calculations over and over and handle all the data by hand. The proposed
system wants to reduce this payroll processing time.The automated system made a difference, in
how long it took to do payroll. It only took a minutes to make payroll for 100 employees. On the
hand doing it by hand took several hours. The automated system really helped with payroll
processing time.

Table 1: Payroll Processing Time Comparison (Textual Representation)

Number of Employees Manual System Proposed System
50 2-3 hours < 5 minutes
100 5—6 hours < 10 minutes
250 1-2 days < 20 minutes

The results show that automation makes a difference in payroll efficiency. It really helps to make

payroll work better. Automation is very good, for payroll efficiency.
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Fig. 2. Payroll Processing Time Comparison between Manual and Proposed System

9.5 Accuracy and Error Rate Evaluation

Payroll accuracy is critical to employee satisfaction and organizational compliance. Manual
systems are prone to arithmetic errors, data duplication, and omission of deductions .The new
system they are talking about uses salary formulas that are already set. It also automatically keeps
track of attendance. This means that people do not have to do math by hand. When they tested the
system they did not find any mistakes in the way it calculated salaries. The old system, where
people did everything by hand had a lot of mistakes. The new system is really good at calculating
salaries for the employees. It does this without any help from people, which is why there were no
salary computation errors, in the new system.

Table 2: Error Rate Comparison

System Type Error Rate
Manual Payroll High
Semi-Automated (Spreadsheet) Medium
Proposed Automated System Negligible

These results show that the automated payroll computation methodology is really reliable [4].
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Fig. 3. Error Rate Comparison among Payroll Systems
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9.6 System Response Time

The system response time was looked at for things like getting an employees record making a
summary of who was at work and getting to the payslip. We did this to see how long it takes to do
these things. The system response time for these things, like employee record retrieval and
attendance summary generation was measured. This also included the time it takes to access
payslip’s .The system is really quick because it has a database and a simple design. Most things
that the user does happen fast even when there is a lot of data. The system can handle a lot of
information. Still do things on time. This is because the database queries are good and the
application design is simple. The system can do user actions within a time that is okay, for the
user and this is true even when the data volume is big.This shows that the system is good for
doing Human Resources work every day. The Human Resources system is what we are talking
about. It is good, for real time Human Resources operations.

—8— System Response Time
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Fig. 4. System Response Time under Increasing Data Load
9.7 Scalability Analysis

We did some testing to see how the system would handle work. We added employee records to
the system a little at a time. The system worked well. Did not get slower. The speed of the system
and the time it took to respond stayed about the same. We did not see any problems, with the
system when we added more employee records. The system handled the employee records
fine.The system has a relational database and a modular architecture. This means it can handle
work. It can also be expanded in the future. These results show that the system can work for
organizations with a lot of employees. The system can be adapted to organizations, with
workforces.

—— Automated Processing Time

Processing Time (Minutes)

Number of Employees

Fig. 5. Scalability Performance Analysis
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9.8 Security and Access Control Evaluation

We did a security check to see if the role-based access control system was working correctly. The
system stopped people who were not allowed from getting in. Only people with the roles could
see the sensitive payroll information. The role-based access control system worked as it should
keeping the payroll information safe, from people.We keep track of what people do on our system
with audit logs. This helps us make sure everyone is doing what they are supposed to do. We
follow rules like the ones, in ISO/IEC 27001 to keep our system safe.

User Login Authentication Module Role-Based Access Control | Login Request
2| (RBAC) w
@ Admin Verify Credentials Full Access: All Modules, Reports,
Employee

a Edit Data

Employee Role

Limited Access: View Payslips,
Update Personal Info

Info

Payrooll
Database

Fig. 6. Role-Based Access Control Mechanism
9.9 User Satisfaction Analysis

We got feedback from system administrators and employees when we were testing. Most of the
users said that our system is easier to use and more transparent than the manual payroll systems.
They also thought it was more convenient. The users liked the system because it is easier to
understand and it saves them time. System administrators and employees said that our system is
better, than the payroll systems we used before.

» The employees really liked that they could easily get to their payslips.
» The administrators liked that they had work to do and that the payslips were more accurate.

The employees and administrators both thought that the new system, for payslips was a thing
because the employees could easily see their payslips and the administrators had less work to do
with payslips.

9.10 Comparative Analysis with Existing Systems

The new Employee Management and Payroll System is a lot better than the payroll systems. It
works efficiently and makes fewer mistakes. The Employee Management and Payroll System is
also more secure.

The Employee Management and Payroll System does a lot of things in one place. It manages
employees, tracks who is, at work and handles payroll. This means we do not have to do the tasks
over and over. The Employee Management and Payroll System also helps keep all the
information.

9.11 Discussion of Results

The results of the evaluation show that the proposed system does what it is supposed to do. The
automated payroll processing really cuts down the time it takes to get things done. It also gets rid
of mistakes in calculations.Having all the data in one place makes it easier to get the information
we need for reports and audits. The proposed system is good because it helps with these things.
Automated payroll processing is very helpful. Centralized data management is also very useful,
for the proposed system.The results are the same, as what other people found out when they
studied payroll automation and how well HRIS works. They wrote about this in studies [2] [19].

9.12 Limitations of Evaluation

The people who did the evaluation worked in a setup using fake data. When you actually use this
in the world you might run into more problems like slow internet and different rules, at your
workplace.We need to see how these systems work in companies. Future studies should look at
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how the system performs in a live organizational setting like an actual office. This will help us
understand how the system works in the world with the system being used by people every day.
The system performance is what we need to evaluate in these organizational environments.

9.13 Summary

This section presented a comprehensive performance evaluation of the Employee Management
and Payroll System. The results demonstrate that the proposed system significantly outperforms
traditional payroll methods in terms of efficiency, accuracy, scalability, and security. These
findings validate the effectiveness of the system and provide a strong foundation for further
discussion and conclusion.

10. Discussion
10.1 Overview of Key Findings

The main goal of this research was to create and test an automated Employee Management and
Payroll System that can fix the problems of doing payroll by hand or with some automation. The
results of the test show that the new system is much better in terms of getting things done quickly
making mistakes and keeping information safe. This means that using machines to do payroll
along with managing employees and tracking attendance can make a difference in how well a
company’s human resources work. The Employee Management and Payroll System is really
good, at helping companies manage their employees and payroll.

10.2 Efficiency Gains Through Automation

The new system has a big effect on payroll processing time. It gets a lot faster. When we do
payroll, by hand people have to get involved to check attendance and calculate salaries and fix
mistakes. The automated payroll system makes things easier. Gets rid of unnecessary steps. This
means we can get payroll done in a few minutes even when we have a lot of employees to
process. The payroll processing time is reduced a lot with the system.This finding shows that
using HRIS is an idea. It helps companies, those that have to pay a lot of people to work better.
When companies use automation they can pay people faster. Make sure everyone gets their salary
on time. This makes the employees happy. It also makes the company look good. HRIS adoption
is really helpful, for companies that have to deal with a lot of payroll. HRIS adoption helps these
companies in ways.

10.3 Accuracy and Reliability of Payroll Computation

Getting the payroll right is really important because mistakes can cause a lot of problems, with
money and the law. The payroll systems have to be very accurate. When we tested the system we
found out that it made few mistakes. This shows that using rules to calculate salaries and
automatically tracking attendance is a good way to do things. The payroll systems are effective
because of the rule-based salary computation and automated attendance integration.The new
system 1is different from systems that use spreadsheets. In those systems people often have to
change formulas and copy data, which can lead to mistakes. The proposed system does things the
way every time for payroll. This makes the system very reliable. It also agrees with what other
people have found out. They found out that automated payroll systems make mistakes, than
systems that people have to do by hand [19].

10.4 Security and Confidentiality Implications

Payroll data is sensitive information for any organization. The company uses a system called role-
based access control or Payroll data access control to make sure that users can only see the Payroll
data that's relevant to their jobs. When we looked at the results we found out that the system was
able to stop people from accessing Payroll data when they were not supposed to which shows that
the system is very good, at keeping Payroll data safe.These findings are consistent with ISO/IEC
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27001 guidelines. The ISO/IEC 27001 guidelines are important because they emphasize
controlled access and accountability as principles of information security.The proposed system is
better than systems that rely on physical records or unsecured spreadsheets. The proposed system
offers a higher level of data protection for the information. This is because the proposed system
has security, than traditional systems.

10.5 Scalability and Adaptability

The system works well even when we add employee records. This is because the system is made
in a way and the database is easy to understand. The way the system is built helps it to work well
for a time and it can grow with the company. The scalability analysis shows that the system is
good, at handling employee records. The modular architecture and the normalized database design
are the reasons why the system is working well.This is really important for businesses. When a
system is scalable it means that the system can grow with the company. The company can get
bigger. The system will still work. This is great for medium businesses that think they will hire
more people. The system can evolve alongside the business. The business does not have to start
all over again with a new system. Scalability is very important for these businesses because it
saves them a lot of trouble. The system can change as the business changes. Scalability is a key
thing, for small and medium businesses that want to grow.

10.6 Comparison with Existing Solutions

There are a lot of payroll systems you can buy. They usually cost a lot of money and have too
many feature’s that smaller organizations do not need. The Employee Management and Payroll
System is different. It only has the features that're really necessary. The Employee Management
and Payroll System is a solution because it is easy to use it gives accurate results and it does not
cost too much. The Employee Management and Payroll System is what smaller organizations
need.Manual systems and semi-automated systems do not work well together. They do not give us
the information we need when we need it. The system we are talking about is different. It is a
platform that helps us see what is going on and it gives us more control over the operations. This
makes the system a good choice of the old ways of doing things or the expensive systems we can
buy from other companies. The system is an option because it is all in one place and it helps us
make better decisions. Manual systems and semi-automated systems just do not have the benefits,
as the system we are proposing.

10.7 Practical and Organizational Implications

The new system is going to have an impact on Human Resources departments. If we use this
system it will really help the people who work in Human Resources. They will have a lot
paperwork to do so they can focus on more important things. For example, they can work on
helping employees learn and grow. They can also plan new policies for the company. This will be
a change, for Human Resources departments and it will really help the Human Resources
personnel do their jobs better.Having digital payslips is really helpful. Digital payslips make
things more transparent. There are fewer arguments about payroll. When you have access to
payroll records it is easier to check everything is okay. This makes it simpler to do audits and
make sure we are doing everything we need to do. It also makes financial reporting easier. Digital
payslips are very useful, for these things.

10.8 Study Limitations

The study has some points but it also has some limitations. We tested the system in a setting,
which might not be exactly like what happens in the real world. For example, the system might
have to deal with internet connections or people who do not want to use new technology. The
system might also have to follow rules in different places. The study, on the system has these
limitations.The system is missing some things, like biometric attendance and mobile access. It
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also does not have HR analytics. This means there are some areas where the system can be
improved. These things can be worked on in the future to make the system better. The system
needs to be developed to include these features.

10.9 Contribution to Research Objectives

The discussion shows that the proposed system does what it is supposed to do. It proves that
putting employee management and attendance tracking and payroll processing together in one
automated system makes things easier for the human resources team. This system is also secure.
Can handle a lot of work. The proposed system is really good, at helping the human resources
team with their tasks. The proposed system makes it easier to manage employees and track
attendance and process payroll at the same time.

10.10 Summary

This discussion analyzed the implications of the results obtained from system evaluation. The
findings clearly indicate that the proposed Employee Management and Payroll System provides
measurable improvements over traditional payroll methods. Although certain limitations exist, the
system represents a robust, efficient, and secure solution suitable for modern organizational
requirements.

11. Conclusion and Future Scope
11.1 Conclusion

This research is about the Employee Management and Payroll System. The Employee
Management and Payroll System is a way to manage employees and pay them. It is supposed to
make things easier and more accurate for the people, in charge of resources and payroll.The old
way of doing things had a lot of problems. Sometimes the numbers did not add up right. People
did not get paid on time. The Employee Management and Payroll System is meant to fix these
problems. It should help get rid of mistakes. Make sure people get paid when they are supposed
to. The Employee Management and Payroll System should also keep all the information safe and
secure.The new system brings together employee management and attendance tracking and
payroll processing into one platform. This platform uses a database to keep all the information.
The system automatically calculates salaries. Make adjustment’s based on attendance. This means
the system always generates payroll that's correct and consistent. When we tested the system we
found that it really speeds up payroll processing stops mistakes in calculations and keeps data safe
by letting authorized people access it. The employee management and payroll processing system
is really good, at doing its job.The findings show that automation is really important for Human
Resources operations. When all the data is in one place it is easier to see what is going on. People
can make better decisions. It is also easier to keep track of things. When employees get their
payslips digitally they are happier. The system is also flexible. Can grow with the organization so
it can handle new Human Resources needs as they come up. Automation, in Human Resources
operations is very useful. The research shows that the Employee Management and Payroll System
we proposed is a solution, for small and medium-sized organizations. It is reliable. Works well.
The Employee Management and Payroll System is also practical. This means it can help
organizations update their payroll processes. The Employee Management and Payroll System is
what medium-sized organizations need to make their payroll processes better.

11.2 Contributions of the Study

This study has some things to offer. The major contributions of this research include:
» Design of an integrated employee management and payroll system

» Development of automated, rule-based payroll computation algorithms

» Implementation of secure role-based access control mechanisms
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» Performance evaluation demonstrating efficiency, accuracy, and scalability
» Provision of a cost-effective alternative to manual and complex commercial payroll systems

These contributions are really helpful. Add practical value to the field of Human Resource
Information Systems. The Human Resource Information Systems field is where these
contributions make a difference. The Human Resource Information Systems field benefits, from
these contributions.

11.3 Future Scope

The new system is really good at dealing with payroll management problems we have now. There
are a things that can be done to make the payroll management system even better, in the future.
The payroll management system can be improved by looking at a few things.

11.3.1 Biometric and loT-Based Attendance Integration

The system will get better in the future. Future versions of the system can use biometric or
Internet of Things attendance systems. This means the attendance data will be accurate and people
will not be able to cheat. Future versions of the system will make sure that the people who are
getting paid are really the ones who are working. This will also help with payroll accuracy.
Reduce proxy attendance issues with the system. Future versions of the system will make payroll
accuracy better. Reduce problems with people attending for others.

11.3.2 Cloud-Based Deployment

Deploying the system on a platform is a good idea. It can make the system easier to access. It can
handle more users. The system on a platform is also better at dealing with problems.Cloud-based
deployment of the system means that organizations can use the system from anywhere. This way
organizations do not have to spend a lot of money on computers and other equipment, for the
system.

11.3.3 Mobile Application Support

Making an application for employees and administrators can make the system easier to use. The
mobile application would let employees see their payslips and attendance records easily and let
administrators handle payroll work from anywhere. This mobile application is good for employees
and administrators because it helps them do their jobs better. The mobile application makes it easy
for employees to look at their payslips and attendance records and for administrators to manage
payroll operations when they are not, in the office.

11.3.4 Advanced HR Analytics

We can do research in the future that uses data analytics and machine learning techniques to look
at payroll trends and employee attendance patterns and workforce productivity.Data analytics and
machine learning techniques will help us understand payroll trends and employee attendance
patterns and workforce productivity.Predictive analytics can help us make plans for human
resources and make good decisions, about human resources and payroll trends and employee
attendance patterns and workforce productivity.

11.3.5 Compliance and Tax Automation

Automating statutory compliance and tax calculations based on regional regulations can further
enhance system reliability and reduce compliance risks.

11.4 Final Remarks

The proposed Employee Management and Payroll System represents a significant step toward
efficient and secure HR automation. By combining robust system design, automated payroll
computation, and strong security mechanisms, the system meets modern organizational
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requirements. The research lays a solid foundation for future advancements in intelligent and
scalable payroll management solutions.
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