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Abstract

The Hostel Management System (HMS) is developed to optimize and automate the intricate processes
associated with managing hostel accommodations. This system tackles the issues faced in traditional
manual management, such as ineffective room assignment, billing inaccuracies, and poor
communication. By introducing a digital solution, the HMS improves administrative effectiveness and
offers a smooth experience for both hostel managers and residents. The system includes essential
features, such as online registration, real-time tracking of room availability, automated billing, and
management of maintenance requests, all accessible through a user-friendly interface. With a
centralized database, the HMS guarantees data precision and supports quick decision-making while
enhancing accessibility and transparency in its operations. The design and implementation stages
aimed to build a system that is user-friendly, scalable, and secure, capable of meeting the varying
demands of hostel management. This study outlines the design architecture, functional components,
and implementation methods of the Hostel Management System, in addition to analyzing its effects on
the overall management process. Through this automated solution, the HMS seeks to boost operational
efficiency, lessen human errors, and improve user satisfaction, ultimately fostering a more organized
and responsive hostel management environment.
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1.0 INTRODUCTION

The rapid expansion of educational institutions has resulted in a corresponding rise in the need for
student housing. This increase in hostel facilities, however, has put considerable pressure on those
tasked with their management. Conventional manual approaches to hostel management, typically
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reliant on paper records and tedious procedures, are struggling to meet the demands of contemporary
hostels. This situation calls for the creation of effective and robust hostel management systems (HMS)
to optimize administrative duties, boost operational efficiency, and enhance the overall experience for
students.

The necessity for a thorough and user-friendly HMS is underscored by the growing number of research
initiatives aimed at developing and implementing digital solutions for hostel management. These
studies draw attention to the difficulties presented by traditional manual systems, reinforcing the
demand for computerized systems that offer improved user-friendliness, efficiency, and reliability. The
main goal of these systems is to automate various tasks related to hostel management, resulting in
reduced administrative workload, fewer mistakes, and enhanced overall efficiency.

This research project centers on the design and implementation of a detailed HMS that remedies the
limitations of current manual systems. The intended system seeks to facilitate hostel operations by
automating key processes such as student registration, room assignments, fee processing, and
communication with students. It will feature a user-friendly graphical interface (GUI) to ensure
straightforward navigation and accessibility for both hostel personnel and students. Additionally, the
system will include strong security protocols to protect student information and maintain privacy.

The development of this HMS will utilize contemporary technologies, including web-based platforms,
databases, and programming languages, to construct a responsive and efficient system. It will be
designed to integrate with current hostel infrastructure and adapt to any future changes in needs.
Ultimately, this project aspires to foster the creation of a more effective and student-focused hostel
management system that improves the overall experience for both students and hostel staff.

20 LITERATURE REVIEW

The growing need for student housing has led to the creation of Hostel Management Systems (HMS),
which are essential for educational institutions [1], [2]. The increasing enrollment of students in higher
education, combined with the demand for effective and secure living arrangements, has resulted in a
notable rise in the use of HMS [1],[2]. This review examines the current literature surrounding the
design and implementation of HMS, highlighting the challenges and opportunities found in both
traditional and contemporary methods [1], [3]. The focus of the review will be on the progression of
HMS, the technological advancements that are fostering innovation, and the key features and
functionalities that contribute to effective hostel management.

2.1  The Importance of Contemporary Hostel Management Systems

Traditional manual hostel management methods, while commonly used in the past, can no longer
adequately address the needs of today’s educational institutions [1], [4]. These outdated methods,
which rely heavily on paperwork, consume a lot of time, are susceptible to errors, and lack the
flexibility necessary to handle the complexities associated with modern hostels. The rising number of
students in need of accommodation, along with the demand for efficient resource management and
security, calls for the implementation of advanced Hostel Management Systems (HMS) [1], [5], [2].
Transitioning from manual systems to automated solutions presents numerous advantages, such as
real-time monitoring, better communication, and improved security features, resulting in a more
effective and safer environment for both students and staff [1], [4], [6]. Contemporary HMS offer a
thorough solution to tackle the difficulties of overseeing student housing in an ever-evolving
educational context.
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2.2 Technological Progress in Hostel Management Systems

The advancement of HMS has been greatly shaped by the swift progress in technology, especially in
areas like software development, database management, and the Internet of Things (loT) [1], [4], [7],
[8], [3]. Web-based solutions, employing languages such as PHP and MySQL, have become
increasingly common in the creation and execution of HMS [4], [6], [9]. These solutions provide user-
friendly interfaces, ensuring an intuitive experience for both students and hostel managers. The
adoption of 10T technologies, like Blynk and ESP32 microcontrollers, has transformed hostel
inventory management by enabling real-time monitoring and control [8], [10]. These systems, which
feature load cells, LCD displays, and micro switches, deliver precise and current data on inventory
levels, promoting efficient resource allocation and preventing shortages. Additionally, the introduction
of Al and machine learning techniques into HMS is emerging as a promising approach for automating
tasks, forecasting resource requirements, and enhancing overall effectiveness [3]. Al-driven systems
can assess data from multiple sources, such as student enrollments, room occupancy, and inventory
levels, to recognize trends and anticipate future demands, optimizing resource distribution and
lowering operational expenses.

2.3  Key Features and Functionalities of Modern Hostel Management Systems

Modern hostel management systems (HMS) generally feature a variety of functionalities aimed at
optimizing hostel operations and improving the experience for students [4], [6], [9], [7]. These systems
often have modules for student registration and management, allowing for the efficient monitoring of
student data, such as personal information, academic details, and contact information. Room allocation
and management capabilities help assign rooms to students based on criteria like gender, academic
program, and availability. Fee payment processing features enable secure and convenient online
payments for hostel fees, which lessens the administrative load and enhances transparency. The
inclusion of communication channels in the system offers a means for effective interaction between
students, parents, and hostel management, facilitating timely updates, notifications, and problem
resolution. Many systems also integrate security measures, such as fingerprint authentication and RFID
card access control, to bolster the safety of students and hostel property [11], [3]. These protections
add an extra layer of security, preventing unauthorized entry into hostel facilities and ensuring the
safety of students and their possessions. Real-time monitoring and reporting features support efficient
resource management, proactive maintenance, and data-informed decision-making [1], [8], [12].
Hostel administrators can assess key performance metrics, such as room occupancy rates, inventory
amounts, and maintenance requests, to spot trends and manage resources more effectively. Integration
with other campus systems, like student information systems, promotes seamless data sharing and
streamlines administrative tasks [7]. This integration negates the necessity for manual data entry and
guarantees uniform information across various systems, thereby enhancing efficiency and minimizing
errors.
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2.4  Challenges and Considerations in Implementing a Hostel Management System

While the advantages of an HMS are numerous, the implementation of such a system can pose
difficulties that necessitate thorough consideration [6], [9], [3]. One major obstacle is ensuring the
protection of data, as HMS handles sensitive information related to students, including personal
details, financial records, and access credentials [6], [11], [3]. Implementing strong security protocols,
such as encryption, access control, and regular audits, is vital to safeguard student data against
unauthorized access and cyber threats. Another challenge involves ensuring the system smoothly
integrates with the current institutional infrastructure, such as student information systems, financial
management systems, and security systems. This integration requires meticulous planning and
coordination to ensure a smooth data flow and to avoid inconsistencies among various systems. To
enhance system adoption and reduce potential disruptions, effective user training and ongoing support
are vital. [9], [3] Hostel staff and students must receive adequate training on system functionalities,
including registration, room allocation, fee payment, and communication features. Providing continued
support, such as user manuals, FAQs, and technical assistance, is essential to address user inquiries
and ensure the system operates smoothly. The costs associated with implementation, ongoing
maintenance, and potential upgrades must be carefully evaluated. [11], [3] Institutions need to assess
the financial implications of establishing and sustaining an HMS, including hardware expenses,
software licenses, training costs, and ongoing support. A comprehensive cost-benefit analysis is crucial
to ascertain the feasibility and long-term sustainability of implementing an HMS.

3.0 METHODOLOGY

The development the Hostel Management System (HMS) adhered to a systematic methodology
comprising requirement analysis, system design, development, testing, and deployment. This method
ensured that the system addressed user needs while being scalable, efficient, and easy to use.

3.1  Requirement Analysis

The requirement analysis focused on collecting requirements from important stakeholders, such as
hostel administrators, residents, and maintenance personnel. Surveys, interviews, and observations
were carried out to identify the needs and challenges present in existing hostel management practices.
The requirements were organized into functional and non-functional categories, which laid the
groundwork for specifying the system's capabilities, including online registration, room assignment,
billing, maintenance tracking, and reporting.

3.2 System Design

By adopting a modular strategy, the system was designed to include multiple interrelated elements that
facilitate effortless scalability and upkeep. The design process encompassed: Architecture design,
Database design and User Interface (Ul) design

Architecture Design

A client-server model was chosen to allow users to access the system through web or mobile
platforms. In figurel, Use Case model was used to represent the different interactions that between the
users of the system and the system modules. We use sequence diagram to show the interactions
between objects in the sequential order that those interaction occurs. Figure2, represent the sequence
diagram for some of the student interaction while Figure3 represent the sequence diagram for the
hostel administrator.
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Figure 1: Use case Diagram for Hostel Management System
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Figure 2: Sequence Diagram for the Student

52



Current Trends In Information Communication Technology Research (CTICTR) (2024) Vol. 3, No. 1, June, 2024

Sequence Diagram for Admin to Deduct
Hostel Management System

Admin
Hostel
Login Module Managemet Database
| System

Lagin()

i
! |
VerifyDetails() !
i

|

'

oY
¥

VerifisdUser() '

S 2

Q-
@
w
IS
=3
i)
=

]
ShowStudent() :
----------------------

DeductPoint()

|
]
: :
| |
E return J:
E LogOut() E
""""""""""" T O O I T |

Figure 3: Sequence Diagram for Administrator Login

3.3  Database Design

An entity-relationship diagram was developed to illustrate the connections among various entities,
including students, rooms, bookings, payments, and maintenance requests. Normalization methods
were utilized to enhance data storage and access. Figure4 show the hostel management system entity
relationship diagram.
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Figure 4: Entity Relationship Diagram for Hostel Management System

3.4  User Interface (Ul) Design

Figma and prototypes were crafted to establish a clear and user-friendly interface. The design focused
on simplicity and straightforward navigation to improve the experience for both residents and
administrators.

40 SYSTEM DEVELOPMENT TOOL

For the Implementation of the Hostel Management System, the following tools was used C#
Programming Language, React.js, Figma and MS SQL (Microsoft SQL Server)
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50 SYSTEM IMPLEMENTATION AND RESULT

The implementation stage of the Hostel Management System (HMS) comprised the integration of all
developed modules and the deployment of the system for use by hostel managers, and residents. Below
are some of the pages on the hostel management system.

[Z] Babcock University Hostel Man: X +

buhms-da561.web.app

Home Register Login Admin Login

Welcome to Our Hostel Management System

Making hostel living easier for everyone

What We Offer

Hall Creation Room Creation Room Assignment
Effortlessly create new hostel halls and manage Create rooms within halls, specifying details Assign residents to rooms efficiently and keep
their details. such as room number and bed capacity. track of occupancy.

Complaints Resolution

Manage and resolve resident complaints
promptly to ensure satisfaction.

Additional Services

9:58 AM
5/6/2024 =

BB @ searen A G oAEE

Figure 5: The Landing Page of the Hostel Management System

This is the web page that appears whenever users launch the website URL. It presents the potential
users with the function to register and returning users, it allows them to login into the system.

Figure 6, shows the web page for user account registration. It captures all relevant information on the
intending user and stored the information up in the system database.

v @ hostelmanagements: X [Z] Register X o HosteManagement: X | (@ ChatGPT x Gemini X | a EasyClientPanelfor X | + - u] X

buhms-da561.web.app; G W i D o

Home Register Login Admin Login
Create an Account

First Name

Oluwadamilola

Last Name

Ebitigha

Email

damitigha@gmail.com

Phone Number

0910393002

Matric
20/2750

Username

Damilola

:arf a = e ~ E " n @ 1031AM o
Mostly cloudy L=/ b2 = 5/6/2024 =

Figure 6: User Account Registration
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Figure 7, represent the webpage to virtual room creation.

v @ SwaggerUl X | [I] CreateRoom %  * HostelManz: X% | (@ ChatGPT X Gemini X M EasyClientl X % JSONWeb1 X @ dashboard.c X + - (=]

<« ¢ A = buhms-da561.web.app,

BUHMS Dashboard
Create a Room

+ Create A Hall

Hall Name
A Get All Halls Select Hall v
Create A Room Room Number

+ Register An Admin
E Get Rooms In A Hall Number of Beds
4 Get Students In A Hall

A Get All Compliants In A Room

(= Sign out

N == & = ® e @ ~Geam Mg

Figure 7: Virtual Hostel Room Creation

v @ SwaggerUl X  [I] GetRooms X o HostelManz: X | [@ ChatGPT X Gemini X @ EasyClient| X % JSONWebT X | @ dashboardc X | + - a

< C A % buhms-da561.web.app

BUHMS Dashbeard

+ Create A Hall
Select Hall Name

B Get All Halls [ Gideon v]

Create A Room

A2 A7 A5 A4
+ Register An Admin Number of Beds: 2 Number of Beds: 2 Number of Beds: 2 Number of Beds: 2
Number Available: 2 Number Available: 2 Number Available: 2 Number Available: 2
B Get Rooms In A Hall )
QOccupied: No Occupied: No Occupied: No Occupied: No
Users: Users Users: Users:
22 Get Students In A Hall " o “r o
A Get All Compliants In A Hall
A3 Ab Al
A Get All Compliants In A Room Number of Beds: 2 Number of Beds: 2 Number of Beds: 2
 Signout Number Available: 2 Number Available: 2 Number Available: 0
Occupied: No Occupied: No Occupied: Yes
Users: Users Users:

s Taiwo Tomiwa
(20/3006)

+ Oluwadamilola

Ebitigha (20/2756)

HW

Figure 8: Interface that shows all the Hostel Rooms

6.0 CONCLUSION
Embracing modern Hostel Management Systems (HMS) is vital for educational institutions to
effectively oversee student accommodations and make the best use of resources. By simplifying
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administrative tasks, improving security, and facilitating better communication, HMS foster a more
efficient and student-focused hostel atmosphere. The incorporation of cutting-edge technologies,
including web applications, the Internet of Things (IoT), and artificial intelligence (Al), is reshaping
the hostel management sector, providing enhanced efficiency, security, and transparency. These
innovations have led to the creation of advanced systems that can automate duties, offer real-time data,
and bolster security, resulting in a more effective and safer hostel setting. Although there are
challenges in the implementation process, the advantages of a well-developed and executed HMS
outweigh the drawbacks, leading to a more effective, secure, and student-centered hostel environment.
The adoption of HMS is essential for educational institutions to efficiently manage student
accommodations and cultivate a positive and nurturing living experience for students.

7.0 RECOMMENDATION

Future research should concentrate on exploring the integration of Al and machine learning techniques
for predictive maintenance, efficient resource management, and tailored student experiences. Al-driven
systems can assess data from various sources, including student enrollments, room usage, and
inventory counts, to uncover trends and anticipate future requirements, thereby optimizing resource
distribution and lowering operational expenses. The exploration of cloud-based HMS, which provides
scalability and accessibility, deserves additional attention. Cloud-based systems can deliver a more
adaptive and economical option, enabling institutions to adjust their HMS according to their needs and
access the platform from anywhere with internet connectivity. More research is necessary to examine
how HMS affects student satisfaction, safety, and overall well-being. Assessing the influence of HMS
on student satisfaction, safety, and overall well-being is essential to grasp the wider implications of
these systems and ensure they are developed and implemented to foster a positive and supportive
living environment for students.
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