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Abstract - Efficient hostel management is very important
for educational institutions because more students are
needing accommodation. Traditional methods, which
depend on manual tasks, often lead to delays, errors, and
trouble in keeping records, assigning rooms, tracking fees,
and handling complaints. These issues cause student
dissatisfaction and make the work of wardens and
administrators harder. HostelHQ solves these problems by
offering a strong, web-based hostel management system
built with the Django framework and SQLite database The
system uses role-based access control, so students, wardens,
and managers can use the platform in ways that fit their
responsibilities. One of the main features of HostelHQ is an
Al-powered chatbot that helps students with common
questions and allows them to report complaints quickly. The
chatbot also has an escalation process to make sure
unresolved issues are passed on to wardens or managers in
a timely manner. Features such as tracking fee status,
attendance, and room allocation have been included to
improve transparency and efficiency. By combining
automation with smart support, HostelHQ reduces
administrative work, lowers human mistakes, and improves
communication among all users. This paper presents the
method, design, and architecture of HostelHQ, showing it as
a scalable and flexible solution that can support future
enhancements like [oT integration, predictive analytics, and

biometric authentication.

1.INTRODUCTION
The need for student housing is increasing because higher

education institutions are expanding around the world.

However, many hostels still rely on old manual methods for

daily operations, leading to scattered data, slow
communication, and poor transparency. Existing systems
have tried to fix some of these problems by introducing
digital tools for admissions, fee collection, or room
allocation [1][2]. Yet, they often lack proper integration,
scalability, or smart features that can meet the needs of
students who are used to digital tools. These shortcomings
create gaps in user experience and operational efficiency,
making administrators overwhelmed and students unhappy.
HostelHQ was created to address these challenges. The
system is designed to offer a complete, digital hostel
management platform where all stakeholders can interact
through a single interface Students can access personalized
dashboards to check their accommodation status, report
issues, and track their fee status. Wardens are given tools to
monitor attendance, assign rooms, and handle complaints.
Managers oversee the overall performance, ensuring smooth
coordination between wardens and students. By dividing the
system into three distinct roles, HostelHQ ensures both

efficiency and security through role-based access control..

2. Functional And Non Functional Requirements Of
HostelHQ

2.1 Functional Features

J User Registration: The system will allow new
users (students, managers, administrators) to register with
unique email addresses and strong passwords.

User Login: The system will give a secure login option for
all registered users, verifying their credentials against the

database.
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. Role-Based Access Control (RBAC):
The system will enforce RBAC, ensuring that users can onl
y access functions and data relevant to

their assigned role (Student, Manager, Administrator).

. Traffic Hotspot Detection: The platform
performs clustering analysis (e.g., DBSCAN) on location
data to highlight areas with high accident or congestion

frequency.

. Password Management: The system will allow
users to securely reset forgotten passwords and change

existing ones.

. Session Management: The system will manage
user sessions securely, including automatic logout after

inactivity.

2.2 Non-Functional Features

. Response Time: The system will respond to 90%
of user requests within

3 seconds under peak load conditions (e.g.,

500 concurrent users)

. Data Retrieval:

Complex data queries (e.g., generating monthly reports)

will complete within 10 seconds.

. Data Encryption: All sensitive data, including
user credentials, personal information, and financial
details, will be encrypted both during transit (using
HTTPS/SSL/TLS) and when stored (database encryption).

. Access Control: The RBAC mechanism will be
strong, preventing unauthorized access to data and

functionalities across all user roles.

3. METHODOLOGY

The development of HostelHQ followed the Agile Scrum
methodology, an iterative and incremental approach ideal
for web application creation.

Agile was chosen because it allows for flexibility and
continuous feedback, which is needed given the various user
roles and features. The methodology ensured that the project
was completed in manageable sprints, with each focusing on
specific modules such as authentication, fee management,
chatbot integration, and reporting. Regular sprint reviews
and retrospectives helped the team refine features based on

user testing and feedback.

The requirement analysis phase was a key starting point.

It involved identifying functional requirements like user
authentication, online payments, complaint handling, and
role-based dashboards. Non-functional requirements, such
as scalability, security, and performance, were also defined
to ensure the system remains robust under heavy load. A lot
of attention was given to security, with measures like
password hashing, role-based access control, and encryption
of sensitive data included in the design.

Once requirements were finalized, the system design phase
used UML diagrams, entity-relationship models, and data
flow diagrams to visualize processes and database
interactions.

Django was selected as the backend framework because of
its modularity and built-in support for secure authentication
and database management. SQLite was initially chosen as
the database for its lightweight nature, although the
architecture was made scalable to allow future upgrades to
more advanced databases. The frontend was created using
HTML, CSS, and JavaScript to ensure compatibility across
different platforms.

Finally, testing was done using both functional and non-
functional test cases.Unit testing checked the functionality

of individual modules, while integration testing ensured that
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modules worked well together. The chatbot was tested with
various user queries to assess response accuracy and
escalation procedures. Performance testing confirmed the
system could handle multiple users at once, and security
testing was carried out to address risks like SQL injection
and XSS attacks.

4. SYSTEM ARCHITECTURE AND DASHBOARD

The HostelHQ is built on a three-tier architecture:

° Frontend: Developed using HTML,CSS,JS for

interactive web.

. Backend: Built on Django Python Framework for

handling APIs, rule-based logic, and notifications.

. Database: SQlite for storing all data in it .

Cliont Layer (User

Intecface) Application Layer
i Apolets
LI )

Django Project

Django Apps

Externsd Service Layer
Useor management app

Pagrrest Gatwway AP
Student Applet

M/ Rt AN Manager Applet
Al Chmttset Bervios Administrator Applet
Django ORM
Data Layer lang
Ot Secwmr
RESTful APIs

Complaint management
app

Infrastructure Layer

Wk Server

Notification Service App
g HR Integration App
Operating Syulem
5. CONCLUSION

HostelHQ is a major step forward in hostel management by
replacing inefficient manual systems with a digital,

automated, and smart solution.

The system brings together multiple hostel functions—room
allocation, fee management, attendance tracking, and
complaint resolution—into one platform, offering a smooth
experience for students, wardens, and managers. Its Al
chatbot, a key innovation, introduces intelligent automation
for real-time support and issue escalation, reducing

administrative workload and improving response times
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