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Abstract—Effective payroll management is essential for accurate salary calculations and efficient financial
operations. Many companies, including beverage distribution firms, still rely on spreadsheet-based payroll
systems using Microsoft Excel. While Excel provides computational flexibility, it requires extensive human
intervention, making it a semi-manual process prone to errors, data inconsistency, and limited scalability. This
study develops a web-based payroll information system using a structured workflow that combines the
Prototyping method and the Database System Development Life Cycle (DSDLC). Methodology includes business
process analysis with the 5W+1H approach, database design using UML, normalization, SQL implementation,
and user interface development based on the KISS principle. The system was implemented with MySQL and
PHP/Laravel. Evaluation through User Acceptance Testing (UAT) with payroll administrators and HR staff
yielded a satisfaction score of 90.8% (Highly Eligible). The successful implementation demonstrates enhanced
payroll efficiency, data integrity, and user accessibility. The system shows potential for scalability and future
improvements, including cloud integration, advanced security, and financial system connectivity.

Keywords: Database Design, Payroll System, Prototyping Method, User Acceptance Testing, Web-Based
Application.

Intisari—Pengelolaan penggajian yang efektif sangat penting untuk memastikan ketepatan perhitungan gaji
dan efisiensi operasi keuangan. Banyak perusahaan, termasuk di bidang distribusi minuman, masih
menggunakan sistem penggajian berbasis spreadsheet dengan Microsoft Excel. Meskipun Excel menyediakan
fleksibilitas komputasi, sistem ini memerlukan intervensi manusia secara intensif, sehingga tergolong proses
semi-manual yang rentan terhadap kesalahan, inkonsistensi data, dan keterbatasan skalabilitas. Penelitian
ini mengembangkan sistem informasi penggajian berbasis web melalui alur kerja terstruktur yang
menggabungkan metode Prototyping dan Database System Development Life Cycle (DSDLC). Metodologi
mencakup analisis proses bisnis menggunakan pendekatan 5W+1H, perancangan basis data dengan UML,
normalisasi, implementasi SQL, serta pengembangan antarmuka pengguna berdasarkan prinsip KISS. Sistem
dibangun menggunakan MySQL dan PHP/Laravel. Evaluasi melalui User Acceptance Testing (UAT) dengan
administrator penggajian dan staf HR menghasilkan skor kepuasan 90,8% (Sangat Layak). Implementasi yang
berhasil menunjukkan peningkatan efisiensi penggajian, integritas data, dan kemudahan akses bagi
pengguna. Sistem ini memiliki potensi untuk diskalakan dan dikembangkan lebih lanjut, termasuk integrasi
berbasis cloud, penguatan keamanan, serta konektivitas dengan sistem keuangan.

Kata Kunci: Perancangan Basis Data, Sistem Penggajian, Metode Prototyping, Pengujian Penerimaan
Pengguna, Aplikasi Berbasis Web.
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INTRODUCTION

Information technology has developed
rapidly, allowing companies to automate various

business processes to improve operational
efficiency and  effectiveness [1].  These
developments have transformed manual

technology into automated technology [2]. In the
field of business, both trade in goods and services
[3]- Information technology will be essential for
routine, periodic, and incidental transaction
activities and will provide a lot of information
quickly and precisely. One of the applications is in
employee salary management which includes the
process of payment, attendance, overtime, benefits,
and bonuses.

However, there are still many companies that
still have not implemented employee salary
management. Salary is the income workers receive
as compensation for the work performed and is a
crucial factor in business activities [4]. Salaries are
typically paid monthly and play a key role in
employee motivation and retention [5]. However,
higher salaries can also present challenges such as
taxes, insurance, and other obligations.

This company is a beverage distributor
company in Jambi City. As part of sustaining
effective business performance, the organization
disburses salaries to its staff. If the salary received
by the employee is getting bigger, it means that his
position is getting higher, his status is getting better,
and the fulfillment of the needs he enjoys is getting
more and more. Thus, his job satisfaction is also
getting better. However, payroll activities and
determining salary increases carried out in the
Company still use Microsoft Excel-based manual
methods for the payroll process.

This method is prone to corrupt files, and
data management that is not centralized and takes a
long time to determine salary increases, thus
causing inaccurate calculations and employee
dissatisfaction. In addition, problems with the
employee payroll process at the Company occur
because the data from HRD, admin, and company
director are separate, so the salary calculation is
done manually by the business director and takes 2-
3 hours. This often causes inaccuracies, such as
differences in salary calculations due to human
error, which have an impact on losses, employee
dissatisfaction, and decreased productivity. Figure 1
illustrates the trend of salary miscalculations within
the company from January 2022 to June 2024.

Based on Figure 1, the graph shows the
number of salary calculation errors at the Company
over the past two years, from January 2022 to June
2024. The number of errors fluctuates every month,
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with a range from 0 to 6 errors. Some months
recorded the highest number of errors, such as in
August of 2022. These errors resulted in employee
dissatisfaction and decreased productivity. By
implementing a web-based database system,
companies can store, manage, and access salary
data more efficiently, as well as integrate various
data such as attendance, overtime, and
performance. Therefore, a  database-based
information system is needed to improve the
efficiency and reliability of the payroll process [6],

[7].

Source: (Research Results, 2025)
Figure 1. Salary miscalculation

A database refers to an organized set of
interrelated data and accompanying metadata that
is structured to support the informational
requirements of an organization [8]. Data can be
neatly organized and easily processed in the
database. This is because the database is separate
from the application programs that use the database
and the database environment can be developed
without impacting the programs that use the
database. Based on this explanation, this research
aims to create a web-based database system to
receive, store, manage employee salary data and
reports at the Company.

In the system, employees can take
attendance automatically, then can calculate
employee salaries, and can print pay slips and
payroll reports [9]. The system built has been tested
on the front end and back end with successful
results at each test point. In the system, there are
features for attendance, managing positions,
managing employees, managing allowances,
managing basic salary, managing payroll, and
reports so that it can assist in managing employee
payroll so that valid information, with the
application of this system it is hoped that all
obstacles regarding delays and inaccurate reports
related to employee payroll problems can be
overcome. The prototype method. In this study,
there are employee attendance features, features
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for managing employee data, features for reports,
features for recapitulating the amount of salary
payments, and features for sending salary slips. The
system has been tested on the interface with the
resulting average percentage of 100%. The features
in the system are the attendance feature and the pay
slip feature. The system that has been built has been
tested front end and back end, resulting in an
average percentage value of 100%. The adoption of
this web-based payroll information system for
honorary teachers facilitates the involvement of
both the treasurer and the picket coordinator in
payroll processes. It streamlines tasks such as

salary computation, tracking individual loan
deductions, and recording absences of the
respective teachers. Additionally, the system

enhances the speed and accuracy of payroll report
generation.

Previous studies have contributed to the
development of payroll systems using database
frameworks similar to DSDLC, varying in database
structure, normalization methods, and user
interface design. Other research has examined web-
based payroll system implementations and the use
of the Prototyping method to ensure iterative
feedback between developers and users. These
studies provide insights into best practices and
challenges in developing effective payroll
information systems. Gaps remain in fully
integrating database design, automated payroll
processing, and user-friendly web interfaces into a
single system. To address these gaps, this study
develops a web-based payroll information system
for the company using DSDLC and the Prototyping
method, ensuring structured database
management, accurate payroll computation, and
alignment with user requirements. The DSDLC
approach includes planning, requirement analysis,
design, implementation, and evaluation [10], while
the prototype method ensures continuous
communication between developers and users. This
organized web-based system enables the company
to efficiently manage payroll and minimize salary
calculation errors [11].

MATERIALS AND METHODS

Flow Work

The workflow applied in this research
follows a structured process from the initial stage to
the final implementation. The overall research
framework is illustrated in the following figure,
depicting each phase in detail.
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Figure 2. Database Design and Development
Workflow

Figure 2 is a picture of the framework used in
this study. The stages in the Flow Work are as
follows:

1. Determine the subject to be studied

The subject to be studied is determined by

obtaining permission from the business director

to conduct research at the company. In addition
to defining the subject, general observations and
data collection are carried out to support the
literature review. The subject of the research is
information about payroll data, focusing on
employee payroll systems over the past three
years.

2. Conduct a literature review

A literature review is conducted by collecting

relevant previous studies, such as research on

employee payroll systems, database
development methods, and website creation

[12]. Information from prior studies serves as a

reference for understanding system

requirements and forming the theoretical
framework.
3. Establish the scope of the case study

The scope of the case study is established to

maintain a focused direction in the research,

specifically targeting the design of a system
using the Prototype method within a selected
company. The focus includes designing the
payroll database, developing a website for data
management, and addressing identified payroll
issues.

4. Select the methodology to be used

This research employs the Database System

Development Life Cycle (DSDLC) to design the

payroll information system, providing a

structured and systematic approach to each

stage of database development, including
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planning, requirement analysis, design,
implementation, and evaluation. The database
design is implemented using MySQL and
modeled with StarUML to define entities,
attributes, and relationships. For User Interface
(UI) design, the KISS (Keep It Simple, Stupid)
principle is applied to create a simple, efficient,
and user-friendly interface. The Ul is developed
using HTML, CSS, JavaScript, and prototyping
tools such as Figma, allowing iterative
refinement based on user feedback. This
combination ensures that the system is both
technically robust and aligned with user
requirements.[13], [14], [15].

. Propose a problem-solving approach

A business process analysis is conducted to
understand the workflow and payroll system
currently in use at the company [16], [17], [18].
This analysis involves interviews with five
employees from the HR and finance divisions,
selected based on their direct involvement in
payroll preparation and approval. Direct
observations were conducted over a one-week
period during payroll processing to document
existing workflows and identify system
inefficiencies. The gathered information is used
to identify weaknesses in the current process
and determine specific requirements for the new
system [19], [20].

. Identify problem using 5W + 1H method
Problem identification is conducted to assist in
designing the system and database. Using the
5W + 1H method helps in problem resolution,
defining the scope of the issues, creating a
hierarchy of system usage, and pinpointing
specific problems [21]. The 5W + 1H problem
identification is carried out through interviews
following an analysis of existing business
processes [22]. The 5W + 1H problem
identification is carried out through structured
interviews with HR and finance staff to validate
the issues identified during observation.

. Proposing Problem Solutions

Problem-solving proposals are based on the
results of the 5W + 1H analysis. Solutions include
designing a payroll calculation database system
and a website for data usage and management
[23].

. Design the database

A systematic approach is applied to create the
database system using the Database System
Development Life Cycle (DSDLC). DSDLC
provides a structured framework for designing,
building, and implementing databases, covering
stages from planning to  operational
maintenance. Key phases include Database
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Planning, which defines mission and scope,
System Definition, which outlines user views
and limitations [24], [25]. Requirements
Collection and Analysis using fact-finding
techniques such as interviews and surveys, and
Database Design, covering conceptual, logical,
and physical models [26], [27]. The database is
implemented using MySQL and modeled with
StarUML to represent entities, attributes, and
relationships [28], [29], [30]. Normalization is
applied to minimize redundancy, while SQL is
used for data retrieval, insertion, modification,
and deletion. Constraints such as primary keys,
foreign keys, and uniqueness rules ensure data
integrity, and indexes improve query efficiency
[31], [32]. Security measures include controlling
user  permissions, encrypting  sensitive
information, and protecting data against
unauthorized access [33]. Challenges
encountered include migrating data from Excel,
maintaining data consistency, and ensuring
performance and security.

Build the prototype
The prototype was constructed to validate that
the system requirements were properly

addressed and to support the design of a user
interface aligned with user expectations. Figma
was used for prototype development, allowing
iterative feedback from employees. Challenges
included ensuring the prototype accurately
represented payroll functionalities and meeting
user expectations [34].

10.Design the User Interface (UI)

The user interface was designed to ensure ease
of use for employees at the company. The
interface follows the KISS principle, focusing on
simple layout, intuitive navigation, and
appealing visuals. HTML, CSS, and JavaScript
were used to implement the interface. A
prototype was created and tested to gather user
feedback, refining the design to align with
usability requirements and payroll functionality.
Challenges included aligning the design with
user expectations and ensuring all payroll
processes were accurately represented [35].

11.Prototype Testing

Prototype testing was conducted after the
system was built to evaluate its feasibility and
effectiveness [36]. The process followed the
DSDLC and Prototyping stages: planning,
analysis, design, prototyping, user evaluation,
and refinement [37], [38]. User feedback was
gathered from HR and finance representatives
through brief observation and structured
questionnaires during prototype
demonstrations. Feedback mainly concerned
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interface clarity and calculation accuracy. Based
on these inputs, several adjustments were made,
such as simplifying input forms and improving
automated  payroll computation. User
Acceptance Testing (UAT) was then conducted
using checklists to verify functionality and
usability . Iterative feedback sessions helped
refine the final system design and ensure it met
user expectations.

RESULTS AND DISCUSSION

This study focuses on designing a payroll
information system that addresses challenges in
manual payroll processing. The system includes a
structured database, a user-friendly website
interface, and an application that automates payroll
tasks such as commission calculation, tax
adjustments, and attendance tracking. The research
adopts the Database System Development Life Cycle
(DBSDLC) for systematic database construction and
the Keep It Simple, Stupid (KISS) principle to ensure
an intuitive interface design. These methods
support the development of a scalable and efficient
payroll system tailored to the organization’s needs.

A literature review of ten related studies
highlights differences in focus, features, and
development methods. While many used
prototyping and Laravel frameworks, this study
offers added value through performance-based
increment suggestions and advanced
reimbursement management. The system is
designed for specific user roles within the
organization HR staff, commission teams, finance
departments, and company directors ensuring
relevance and usability across operational
functions.

Business Process Analysis of the Company

The employee salary calculation at the
company follows a monthly cycle involving several
stages. The process flow, as illustrated in Figure 5,
outlines each step involved in the end-of-month
payroll procedure.

Figure 3 illustrates the payroll process flow
that begins with the attendance admin processing
attendance data from the application, tidying it up
according to SOP, and sending it to HRD for
checking. Meanwhile, the Finance staff manages
monthly sales data based on SOP, which is then
printed on paper. This attendance and sales data is
collected by HRD, along with related information
such as debts and reimbursements, for salary
calculation. The final stage involves the director
calculating the salaries of employees at the end of
the month. If no agreement is reached, the
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calculation will be repeated until a mutual
agreement is found.

Business Process
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Source: (Research Results, 2025)
Figure 3. Salary calculation process

Figure 4, based on interviews with HRD,
illustrates the interaction between users and data.
Employees with admin roles in the HRD and sales
departments can manage attendance data, holiday
data, and sales targets with access to modify and
view data. HRD employees can manage debt,
overtime, and reimbursement data, with access to
read, modify, delete, and create data. The company
director can view all data managed by the HRD
admin, sales admin, and HRD, which is used to
manage sales turnover and salary calculations. The
director can read, delete, modify, and create new
data.

Salary Calculation System

anaging Attendanc
ata

managing holiday
ata
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Admin
Managing Sales

Target Data

Managing Debt Data

anaging Overtime
Data
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DU
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Source: (Research Results, 2025)
Figure 4. User interaction and data
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The class diagram was also designed to
represent the structure of the system, showing key
classes like Employee, Admin, Attendance, Salary,
Overtime, and Reimbursement, and the
relationships between them. For example, the
Admin class manages employee records, while the
Employee class handles personal data, attendance,
and salary. Other classes manage overtime requests
and reimbursements.

Identify problem using the 5W+1H method

Problem identification was conducted using
the 5W+1H method through interviews. The main
issue is the discrepancy in salary calculations
between employees and the company, causing
delays and inefficiencies. Data management is
fragmented across Finance, Attendance Admin, and
HR, with storage on separate computers and some
records still kept manually. The company needs an
updated system to ensure accurate, fast, and
centralized payroll processing. The new system will
be used by the director and employees, with data
updated monthly.

Propose a problem-solving approach

The proposed solutions are derived from a
comprehensive analysis using the 5W+1H
framework, ensuring that every aspect of the
problem is thoroughly examined. This approach has
highlighted the critical need for an integrated
system that simplifies and streamlines payroll
management processes at the company. To address
this, the solution focuses on the design of a robust
payroll database system and a user-friendly web
application. These tools are expected to eliminate
inefficiencies caused by manual data processing,
improve accuracy in payroll calculations, and
enhance the overall management of employee data.

By implementing a tailored payroll database
and an intuitive website interface, this solution
ensures that payroll processes become more
automated, reliable, and scalable. The proposed
system will not only meet the organization's current
needs but also provide a foundation for future
enhancements as the company grows. The
integration of advanced features like seamless data
management, automated tax adjustments, and
detailed reporting ensures that the new system
effectively resolves existing challenges while
optimizing operational efficiency.

Design the database

In the early stage of system development, a
use case diagram was designed to illustrate
interactions between the system and its users. The
system involves three main user roles: HRD, admin
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(comprising sales and HRD admin), and the
director. Each role is responsible for different
aspects of payroll management, such as attendance,

sales targets, national holidays, overtime,
reimbursements, debts, turnover, and salary
calculations.

Database design began by formulating a
mission statement, followed by identifying specific
objectives to guide the database structure. These
objectives include managing various payroll-related

data such as debts, costs, overtime,
reimbursements, turnover, salary, and salary
increases. Each objective encompasses core

operations like searching, adding, updating, and
deleting records. The salary module also supports
generating reports and viewing employee salary
details. These functional goals formed the
foundation for developing a structured and
responsive payroll database system. These
objectives are functionally detailed in Table 1,
which outlines the core features and supported
operations within the system.

Table 1. Mission Objectives
Information

Searching for debt data

Enables users to retrieve, add, modify,

and remove debt-related information.
Cost Searching for cost data
Supports the management of expense
records, including search, entry, and
edits
Searching for overtime data
Facilitates handling of overtime data
through viewing, updating, and
deletion.
Reimburseme  Searching for reimbursement data

nt Allows operations such as searching,
adding, and editing reimbursement
entries.
Searching for turnover data
Provides tools for managing turnover
information, including all CRUD
functions.
Searching for employee salary data
Create a salary calculation report.
View salary increase data using the
AHP-MAUT method.
Maintain salary increase criteria data
such as insert, update, and delete
Viewing the AHP comparison scale
View sub-criteria data during employee
assessment.
Maintain employee assessment data
such as updates and deletes.

Source: (Research Results, 2025)

Name
Debt

Overtime

Turnover

Wages

Salary
increases

Following the problem identification, the
user view analysis was conducted to define system
requirements based on each role in the company.
The roles involved include the Director, HRD,
Attendance Admin, Sales Admin, and Employees.
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The Director has full access rights, both for
maintaining and querying all payroll-related data,
including employee records, salaries, commissions,
and reports. HRD has access to maintain and view
employee data, debts, reimbursements, overtime,
and cost-related information, and can also view
attendance, turnover, and national holiday data.
Attendance Admin is responsible for maintaining
and querying attendance and holiday data, while
Sales Admin has access to turnover and cost data.
Employees are granted limited access, primarily to
input debt data and view reimbursements.

In addition, the system integrates an AHP-
MAUT-based feature within the HRD role to
support data-driven salary increase decisions. This
feature allows HRD to evaluate employee
performance criteria (such as attendance,
productivity, and tenure) through a weighted multi-
criteria model, ensuring fair and transparent salary
adjustment recommendations.

These access levels serve as the foundation
for designing the database structure and system
boundaries, as illustrated in the system’s data flow
diagram.

Omset Empioyee Jl

¥

Source: (Research Results, 2025)
Figure. 5. System Boundaries

As illustrated in Figure 5, attendance records
are sourced from a dedicated application and
subsequently entered into the system by the
administrator responsible for managing
attendance. The attendance admin will also input
red dates for calculating holidays. After the data is
entered, it will be checked by HRD for the data that
has been entered. Furthermore, employees will
enter reimbursement and/or debt data to apply for
reimbursement or debt. HRD will approve both data
by the applicable SOP. HRD is also responsible for
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entering existing overtime data and employee
performance criteria for a month,

At this stage, sales turnover and item data
were entered into the system by the sales admin.
This data is then used in the monthly salary
calculation process. During the database design
process, candidate keys, primary keys, and alternate
keys were identified for each entity. Entities such as
Users, Employees, National Holiday, Goods,
Commission, Debts, Expenses, Overtime,
Reimbursement, Revenue, and Salaries use the Id
attribute as the primary key. More complex entities,
such as Criteria, Subcriteria, and Assessment,
include additional candidate keys like Criteria_id
and Subcriteria_id. This key assignment ensures
that each record is uniquely identifiable, supporting
data integrity and efficient relational mapping
within the system.

The implemented database structure
consists of sixteen tables, each applying candidate,
primary, and alternate key definitions to ensure
data integrity. In the Users table, several attributes
were identified as candidate keys, with id selected
as the primary key and others, such as name, email,
username, and employee_id, as alternate keys. In
the Employees table, both id and employee_name
were candidate keys, but only id was used as the
primary key. Similarly, in the National _Holidays
table, id was chosen as the primary key, while
holiday was retained as an alternate key. For other
tables such as Attendance, Commissions, Debts,
Expenses, Overtime, Reimbursements, Revenue,
and Salaries, only the id attribute met the criteria for
uniquely identifying records and was thus used as
the sole primary key without alternate keys. This
reflects a consistent approach in key assignment to
maintain uniqueness and reliability across all
entities in the database.

In the goods table, both id and item_name are
capable of uniquely identifying entries. The primary
key is assigned to the id attribute, while item\_name
serves as the alternate key. The criteria table
follows a similar structure, with id functioning as
the primary key and criteria_name as the alternate
key. In the comparison_values table, comparison_id
and comparison_name qualify as candidate keys,
with comparison_id selected as the primary key and
comparison_name used as an alternate key.

For the subcriteria table, the id and
criteria_id attributes are identified as candidate
keys. The primary key is assigned to the id, while
criteria_id serves as the alternate key. Lastly, the
assessment table incorporates id, criteria_id,
subcriteria_id, and value as candidate keys. Here, id
is used as the primary key, and both criteria_id and
subcriteria_id are treated as alternate keys to
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support the relational structure of the database and
maintain data consistency across related entities.

Source: (Research Results, 2025)
Figure 6. ERD with primary key

An Entity-Relationship Diagram (ERD) in
Figure 6 was constructed using sixteen tables and
their primary keys to depict the relationships
among payroll system entities. The Users entity is
linked to Employees, who in turn are connected to
several other entities such as Attendance,
Commission, Debts, Expenses, Overtime,
Reimbursement, and Salaries, reflecting the various
payroll-related activities associated  with
employees. National Holidays affect Attendance,
while Goods are related to both Sales and
Commission, as product sales influence revenue and
commission calculations. The Assessment entity is
connected to Criteria, Subcriteria, and Comparison
Values, supporting employee evaluations through
the AHP method. This ERD structure ensures that
data relationships support integrated, efficient, and
accurate payroll processing across user roles in the
organization.At this stage, the focus is on designing
both the database and the user interface.

Source: (Research Results, 2025)

Figure 7. Entity relationship diagram (ERD)

Figure 7 presents the detailed Entity
Relationship Diagram (ERD) that visualizes the
structure of the payroll information system’s
database, including the relationships between
sixteen tables such as users, employees, salaries,
attendance, transactions, and evaluation
components. Primary and foreign key connections
are depicted to indicate data flow and ensure
referential integrity. Based on this design, an
estimation of monthly storage requirements was
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also calculated, showing that each table contributes
differently depending on record size and
transaction volume. The total estimated storage per
month is approximately 83,777 bytes, indicating
that the system is efficient for regular operations.
The ERD thus serves as a blueprint for
implementing a relational database that supports
accurate and integrated payroll management within

the organization.
BY NG
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Develop the prototype

A user interface design was then carried
out using the Balsamiq application, where the
results of the user interface design, are 12 pages to
manage employee data regarding salaries and so on,
and 4 other pages are employee assessment pages
using the AHP and MAUT methods. The design form,
after being applied using PHP program code, can be
seen in Figure 8.

Source: (Research Results, 2025)
Figure 8. user interface design

The dashboard interface in Figure 8
includes a greeting message that displays
“Welcome,” followed by the name of the user who is
currently logged in. The interface illustrates a user
with the role of owner, resulting in a role-specific
welcome message. This page serves to confirm
successful login and system access. The left sidebar
contains a structured navigation menu with various
options, including Dashboard, Users, Employees,
and other administrative sections, enabling efficient
system management. The layout is designed to
enhance user experience by providing an intuitive
and organized interface, ensuring seamless
interaction and accessibility.

Design the user interface

After completing the user interface design
using Balsamig, the next step is to design a web-
based salary calculation application. The
application design will be done using the Laravel
framework, with the PHP programming language,
and then MySQL will be used for the database. The
dashboard displays a structured interface that
greets the logged-in user, in this case 'Kamal',
providing personalized access based on user role.
This role-specific access allows the user to manage
and navigate various system functionalities
designated for directors. The system provides
access to 13 main menu options, including Users,
Employees, National Holidays, Attendance Records,
Goods, Turnover, Commissions, Loans, Expenses,
Overtime, Reimbursements, Salaries, and Methods.
Additionally, the "Methods" menu is further divided
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into four submenus: Criteria, Evaluation, AHP
Results, and MAUT Results, enabling more detailed
management and decision-making processes. The
dashboard layout ensures an organized and
efficlent  navigation experience, facilitating
streamlined operations within the system.

Mo O

0

Source: (Research Results, 2025)
Figure 10. Salaries application design

Based on the display shown in figure 10, the
"Salary List" page of the system presents a
structured and user-friendly interface for managing
salary records. The table provides essential details,
including employee names, salary periods, total
salary amounts, and available actions. Users can
access detailed salary information or manage loans
through action buttons in the "Actions" column.
Additionally, the page features a "Generate Salary”
button to process new salary records, enhancing
efficiency in payroll management. Pagination at the
bottom allows users to navigate through multiple
entries seamlessly. The interface is designed to
ensure clarity, accessibility, and functionality,
supporting administrative tasks related to
employee compensation effectively.

Source: (Research Results, 2025)
Figure 11. Detail salary application design

Based on the display shown in figure. 11,
the "Salary Details" page presents a comprehensive
breakdown of an employee's salary components
within the system. The page provides detailed
information for an employee named Maman,
including the basic salary, deductions, and
additional earnings. Key financial details such as
workdays, late arrivals, overtime hours, loan
repayments, and various deductions, including
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social security contributions and other costs, are
systematically organized in a structured table. The
total net salary is prominently displayed at the
bottom for clarity. Additionally, a "Back" button
located at the bottom left allows users to return to
the previous screen seamlessly. The interface is
designed to offer clear, detailed, and easily
accessible salary information, supporting efficient
and transparent payroll management.

-1

Source: (Research Results, 2025)
Figure 12. attendance application design

As shown in figure 12, the screenshot
illustrates the interface of a digital attendance
record system. The interface is organized in a table
format, displaying various data points such as
employee name, date, time in, time out, and any
relevant remarks. Navigation buttons are
positioned at the bottom of the table, enabling users
to browse through different pages of data.
Furthermore, the system provides options to search
for specific records, add new entries, as well as edit
or delete existing ones. The overall design of the
interface  emphasizes user-friendliness and
intuitiveness, making it an efficient tool for
managing employee attendance.

Prototype testing

The system underwent functional testing
through both Black-box Testing and User
Acceptance Testing (UAT). Black-box Testing was
used to evaluate whether each system feature
performed correctly based on four user roles:
Director, HRD, Admin, and Employee. Core features
such as login, attendance recording, turnover input,
payroll processing, and data management were
tested. All modules operated according to their
specifications, with no critical errors reported.

For the UAT, ten representative users from
the four roles completed a structured questionnaire
assessing the system’s performance across three
key dimensions: usability, responsiveness, and
interface clarity. Each question was rated using a 5-
point Likert scale, ranging from "Strongly Disagree"
(1) to "Strongly Agree" (5). The overall satisfaction
score was 454 out of 500 (90.8%), classifying the
system as "Highly Eligible."
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A breakdown by user role showed
consistent high scores: Director 92%, HRD 91%,
Admin 89%, and Employee 90%. Descriptive
statistics for each dimension were calculated as
follows: usability 4.6 *+ 0.3, responsiveness 4.5 + 0.4,
and interface clarity 4.6 + 0.2. These results indicate
that all user groups found the system intuitive, fast,
and reliable. The analysis confirms the system'’s
effectiveness in reducing manual work, improving
payroll accuracy, and ensuring usability across
different organizational roles.

Compared to previous payroll information
system studies, the developed system demonstrates
higher user satisfaction and broader functionality.
While most existing studies focused primarily on
attendance and basic payroll computation, this
research  integrates  reimbursement, loan
management, and decision-support features for
salary adjustments. The achieved satisfaction score
of 90.8% indicates stronger usability and
performance, emphasizing the system’s novelty and
effectiveness in improving payroll efficiency and
overall user experience.

Feedback

In designing and building a payroll system
at the Company, there are several hopes and desires
from users regarding the features and functionality
of the application to meet existing needs. Users hope
that this application is easy to operate by various
users in the company, such as HRD, admin, and
company director, without requiring special
training, besides that all features have functioned
well without any errors. However, there is feedback
given by users regarding functionality and usage. In
general, the following are the desires for
functionality and usage of this application that get
feedback from users:

1. In functionality, users expect that there will be
no data similarities when there is data similarity.
The implemented solution involves the system
generating a notification when a duplicate
username is detected in the database, informing
the user that the entered data has already been
used.

2. In use, users hope that no errors occur in the
system when the system is used. If this happens,
the solution is to check for system errors and be
informed about the errors that occur.

Discussion

The database design for the employee
payroll system consists of 18 entities that manage
monthly transaction data, with an estimated total
storage requirement of 83.77 KB per month. This
compact size demonstrates that the system is highly
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efficient in handling payroll data and scalable for
organizations  with  limited infrastructure.
Compared  with  similar  payroll  system
implementations in prior studies, which required
higher storage due to non-normalized structures,
this design optimizes both space and performance.
The UAT results showed a total score of 454 out of
500 (90.8%), placing the system in the "Highly
Eligible" category. This level of user satisfaction
indicates that the system meets usability and
reliability expectations across different
organizational roles. When compared to earlier
payroll system evaluations that achieved average
user satisfaction between 80-88%, the proposed
system demonstrates higher acceptance, reflecting
improvements in interface clarity, data accuracy,
and system responsiveness.

Feedback gathered from users also
provides valuable insights for refinement.
Functionality-wise, = users  highlighted  the
importance of avoiding duplicate data entries,
which has been addressed by implementing a
duplicate-detection alert for username registration.
Additionally, to enhance system reliability, users
suggested more transparent error-handling
mechanisms that notify users of system errors in
real time. These improvements emphasize the
importance of continuous iteration and user-
centered design in developing payroll systems that
align with business operations. Overall, the
discussion confirms that the proposed system not
only fulfills its technical objectives but also offers
measurable advantages in data efficiency and user
satisfaction compared with related systems. Future
work may extend the integration of the AHP MAUT
module for salary adjustment analysis to further
strengthen decision-making features and system
intelligence.

CONCLUSION

This study successfully developed a
structured web-based payroll information system
using the Prototyping method and the Database
System Development Life Cycle (DSDLC). The
integration of key payroll functions within a
centralized platform proved effective in improving
accuracy, efficiency, and data transparency. Based
on User Acceptance Testing (UAT), the system
achieved a 90.8% satisfaction rate, indicating strong
user approval and system reliability compared to

manual Excel-based payroll processes. These
findings highlight that combining iterative
prototyping and structured database design

enhances payroll performance and reduces human
error. The research contributes to the field of
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payroll management systems by offering an applied
framework for developing adaptive and user-
oriented payroll solutions. Future enhancements
may include integrating leave management and
advanced security mechanisms to further
strengthen scalability, compliance, and
interoperability with financial systems.
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