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ABSTRACT

The Hospital Management System (HMS) is a software solution designed to streamline the
administrative, operational, and clinical processes of a healthcare facility. This project aims to
enhance efficiency, reduce human errors, and improve patient care by automating key hospital
management functions. The system integrates various modules, including patient registration,

appointment scheduling, doctor management, inpatient and outpatient management, billing,
and inventory control.

Developed using [state the technology used, e.g., Java, Python, MySQLY], the project leverages
a user-friendly interface to ensure seamless interaction for hospital staff and administrators.
Key features include secure data handling, role-based access control, real-time data updates,

and detailed reporting. By digitizing traditionally manual workflows, the HMS minimizes

redundancies and supports decision-making throu gh accurate data analysis.

The project is a practical implementation of database management, software en gineering, and
user-interface design. principles, offering a scalable solution for small- to medium-sized
hospitals. This minor project showcases the potential of technology in transforming healthcare

management, aligning with the goal of improving operational efficiency and patient
satisfaction. '




ACKNOWLEDGEMENT

The full semester Internship/ Project has proved to be pivotal to my career. I am thankful to
my institute, Madhav Institute of Technology & Science to allow me to continue my
disciplinary/interdisciplinary Internship/ Project as a curriculum requirement, under the
provisions of the Flexible Curriculum Scheme approved by the Academic Council of the
institute. I extend my gratitude to the Director of the institute, Dr. R. K. Pandit and Dean
Academics, Dr. Manjaree Pandit for this.
1 would also like to extend my gratitude to the entire team at Organization's Name, especially
Industry Mentor Name(s), for their collaboration and support during my time with t}_u:
organization. T am grateful for the opportunity to work alongside such talented individuals and
to learn from their expertise and experiences.
1 would sincerely like to thank my department, Centre for Internet of Things, for allowing
me to explore this project. I humbly thank Dr. Praveen Bansal, Assistant Professor and
Coordinator, Centre for Internet of Things, for his continued support during the course of this
engagement, which eased the process and formalities involved. I am sincerely thankful to my
faculty mentors. I am grateful to the guidance of Dr. Nookala Venu, Assistant Professor, and
Centre for Internet of Things, for his continued support and guidance throughout the project. I

am also very thankful to the faculty and staff of the department.

Praful Harode
090110221053
Centre for Internet of Things




CERTIFICATE

This is to certify that Praful Harode, a student of Internet of Things (IoT), 5th Semester at
Madhav Institute of Technology and Science, Gwalior, has successfully completed the M inor

Project — I titled "Smart Home Security System" during the academic session 2024-25 under
the guidance of Dr. Namita Arya, Assistant Professor.

The project, developed using HTML, CSS, and IS, showcases the student's ability to design

and implement a web-based application for Anonymous detection, addressing a real-world
problem with practical and innovative solutions.

We commend the student’s dedication and technical skills in completing this project.

.

Dr. Nogkala Venu

Assistant Professor

Pl e




-

CONTENT

Yeclaration by the Candidate

=
=

Plagiarism Check Certificate

Abstract :

Acknowledgement
- |
v

Cemﬁcate
L.vil
|
{

Contcnt
... vidl

Amonyms
Nomenc‘latme ... Viii :
Chapter 1: lntmductxon .II
Chapter 2: Literature Survey '

Chapter 3 |
Chapter 4 '
Chapter 5 _.

Chapter 6 i
Chapter 7 i
Refercnccs )
Turnitin Plagiarism Report 10

Annexures
PR O P 1-13

(a) Monthly Progress Reports (MPRs)
114

(b) Self-evaluation of Project
5 L

(c) Stipend Proof




ACRONYMS

HMS !i Hospital Management System
HATML Ty " HyperText Markup Language '
Ul i!l i i Ry ~ User Interface RS '
Bootstrap " * (Just Bootstrap, which is a CSS framework)

ﬁ§5éﬁéx{'f'reb}océs§6r'
g Tk —— Cascading Style Sheets




RS

NOMENCLATURE i

i

HMS Hospital Management System | }
HTML HyperText Mar'l{upﬂLanguage i) g
Ul ; User Interface 5|
A CSS framework for dé\-«*—élop'ir;g}éspoﬁsive and mobile- d

Bootstrap !
first websites i

i _ EI" T Hypert'éxtm[’r"f-:;-yrdccssér', a server-side scn’ptin‘g lan guagé : :
designed for web development |I

i | Cascading Style Sheets, used for describing the presentation | i

’l of 4 document written in HTML or XML | /

;;i

i

f

'

4

|

5.




L1ST.OF FIGURES

Figure 1.1: System Architecture Diagram
Figure 2.1: Comparison of Existing Systems
Figure 3.1: User Interface Layout e

Eigur§ 4:1: Wotkflow Diagram

et




X

LIST OF TABLES

* Table 1.1: Objectives of the Project

* Table 2.1: Feature Comparison of Existing Systems
¢ Table 3.1: Functional Module Details

= Table 4.1: Tools and Technologies Used




e T

| CHAPTER 1: INTRODUCTION _

L1 Overview of the Project The Hospital Management System (HMS) is designed to

streamlin t’he administrative, operational, and clinical processes within a healthcare facility.
By mtegratmg‘ various modules such as patient registration, appointment scheduling, doctor
management, inpatient and outpatient management, billing, and inventory control, HMS aims
to enhance efficiency, reduce human errors, and improve patient care. Developed using [state
the technology used, e.g., Java, Python, MySQLY], the system leverages a user-friendly
interface to ensure seam|ess interaction for hospital staff and administrators.

1.2 Ifroblem Statement Hospitals face significant challenges in managing their operations
efficiently due to reliance on manual processes, which can lead to errors, delays, and reduced 4

care.

1.3 Objectives of the Project -

= Efficient Patient Management: Streal_h'iine patient registration, appointment
scheduling, and medical history trackin 2. '

* Enhanced Operational Efficiency: Automate administrative tasks to minimize errors H

and delays.

* Accurate Billing and Inventory Control: Implement precise billing processes and i
maintain accurate inventory records. . G

» Secure Data Handling: Ensure the security and privacy of patient and hospital data. ]

* Real-Time Data Updates: Provide real-time updates to support informed decision-

~ making. ot . e i
"« User-Friendly Interface: Develop an intuitive interface for ease of use by hospital .

staff and administrators. . : i
i g fi

1.4 Scope of the Project

Development of an Integrated System: Create a com prehensive system that /

integrates patient management, appointment scheduling, billing, and inventory !

control. ;

= User Accessibility: Provide a user-
doctors, and administrators.

= Data Security: Implement robust securi

hospital data.
= Scalability: Design the system to be scalable, allowin

additional features.
Reporting and Analyties: Offer detailed reporting and analytics to support hospital

management in making informed decisions.

friendly interface accessible to hbspital staff,
ty measures to protect sensitive patient and

g for future expansion and
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CHAPTER 2: LITERATURE SURVEY

2.1 Existing Systems and Their Limitations Traditional hospital management systems often

rely on manual processes and basic software solutions that are not fully integrated. These

systems can lead to issues such as data inconsistency, high susceptibility to human errors,

inefficiency in managing patient records, and delays in administrative tasks. Moreover, the lack

of real-time data updates and secure handling of sensitive mfomlatlon further complicates
effective hosmtal managernent

*2.2 Review of Related Work Research in the field of hospital management systems highlights
the significant beneﬁts of integrating advanced technologies such as database management
systems, secure data handling protocols, and user-friendly interfaces. Studies have shown that
automation of hospital operations can greatly reduce errors, improve patient care, and enhance
overall efficiency. Literature also emphasizes the importance of role-based access control to

protect sensitive information and support decision-making through accurate and real-time data
analysis.

2.3 Key Insights and Motivation for the Proposed System The proposed Hospital
Management System aims to address the “limitations of existing sSistems by integrating
comprehensive modules for patient reglstran(m appomtment sohedulmg, doctor management,
billing, and inventory control. Utilizing technologles such as {siatc the technologies used, e.g.,
Java, Python, MySQL], the system provides a user-friendly interface that ensures seamless

interaction for hospital staff and administrators. This integration enhances operational

efficiency, reduces human errors, and impi‘oves patient care through real-time data updates and
secure data handling.
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CHAPTER 3: SYSTEM DESIGN

3.1 System Architecture The Hospital Management System (HMS) is built on a robust and
modular architecture that integrates various technologies to streamline hospital operations and

improve patient care. The architecture consists of the following key layers:

Hardware Layer: Includes servers and client devices such as computers, tablets, and
smartphones used by hospital staff.

Software Layer: Comprises the core application developed using [state the technology

used, e.g., Java, Python, MySQL], including the database management ‘system and
application logic. : £

Communication Layer: Facilitates communication between different system modules

and external interfaces via APIs and secure network protocols.

User Interface Layer: Provides an intuitive and user-friendly web-based interface for

hospital staff, doctors, and administrators to interact with the system.

3.2 Components and Modules
et |
Patient Registration Module: Manages patiént information, registration processes,

and updates medical records. .

« Appointment Scheduling Module:” Handles sc‘nedu]ing,'reschedu]ing, and

cancellation of appointments.

« Doctor Management Module: Manages doctor profiles, availability, and assignment

of doctors to patients.

« Inpatient and Outpatient Management Module: Tracks patient admissions,

discharges, and transfers for both inpatients and outpatients.

« Billing Module: Processes billing information, generates invoices, and manages

payment records.

Ve
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Inventory Control Module: Monitors and manages hospital inventory, including
medical supplies and equipment.

Reporting and Analytics Module: Generates detailed reports and analytics to support
hospital management in decision-making.

Security Module: Ensures secure data handling and role-based access control to
protect sensitive information.

3.3 Workflow

Patient Registration: Patients are registered in the system, and their information is
stored securely in the database. '

Appointment Scheduling: Patients can schedule appointments with doctors based on
availability, and reminders are sent to patierits and doctors.

Doctor Assignment: Doctors are assigned to patients based on specialization and
availability, ensuring optimal patient care.

Inpatient and Outpatient Management: The system tracks patient admissions,

treatments, and discharges, updating medical records in real.time.

Billing and Payment: The billing module processes charges for services rendered,

generates invoices, and manages payments.

Inventory Monitoring: The inventory control module tracks usage and availability of

medical supplies, ensuring timely restocking.

Data Processing and Reporting: The system processes data from various modules to

generate comprehensive reports and analytics, aiding in decision-making.

User Interaction: Hospital staff, doctors, and administrators interact with the system

via the user-friendly interface, ensuring efficient management of hospital operations.




k

CHAPTER 4: SOFTWARE DESIGN

4.1 Tools and Technologies Used

« Javaand i :
o Spring Framework: Backend development for creating robust and scalable
+ MySQL: Database management for st

» Hibernate: Object-Relational Mappi

« HTML a.md CSS_: Stz.ncturin.g and styling the web interface.
JavaScr!pl: Adding interactivity and functionality to the frontend.

React: Frontend development for creating

oring and retrieving hospital data.
ng (ORM) tool for database operations.

: dynamic and responsive user interfaces.
GitHub: Code hosting, version control, and collaboration.

Jenkins: Continuous integration and deployment.

4.2 User Interface Design

The Hospital Management System's user interface is designed to be user-friendly and

intuitive, ensuring ease of use for hospital staff and administrators. Key design elements
include:

Dashboard: Displays key metrics and quick access to main functionalities like

patient management, appointment scheduling, billing, and inventory control.

Patient Management Interface: Provides forms and tables to manage patient

information and medical records.

Appointment Scheduler: Features a calendar view for easy scheduling and

rescheduling of appointments.

Billing Sectio : Generates and manages billing invoices with detailed payment

tracking. : .

« Inventory Control Interface: Allows monitoring and management of medical
supplies and equipment with real-time updates. i . .

« Alert Notifications: Provides real-time alerts and notifications for critical actions and
events. i . e mac !

« Responsive Design: Ensures compatibility across various devices, including

martphones.

. ic:s)l}c{t)cs::s %il;lf;;,o i[:?ssciea“pa“ d organiz‘f’dg with degicated sections lt‘orlfatignt

management, appointment scheduhpg, bullmg_, and inventory control, allowing users

to easily navigate and manage hospital operations.




CHAP :
TER 5: IMPLEMENTATI()N DETAILS

5.1 Backend Development

The backend of the HMS is developed using Java and the S

pring Framework. Key components
include:

L] AI IEdeOilltS' } 01 pﬁllenl re i 1 i octor management,
i : = gIS ]‘aJ.IOI], da i i

« Database Integration: MySQL datab
: ase fo .
« Role-Based Access Control: T secure data storage and retricval,

Ensures only authori iti
e y zed users access sensitive
Data F’rocessing: Real-time updates for decision-making.
Logging and Debugging: Tracks system performance and aids in debugging.

5.2 Frontend Development
The frontend is built using React. Key features include:

Dashboard: Displays key metrics and access to main functionalities.

Forms and Tables: Manages patient information and records.

Calendar View: For easy appointment scheduling.

Billing Interface: Generates and manages invoices.

« Responsive Design: Compatible across various devices.

« User Interaction: Includes confirmation dialogs and loading indicators for better user
experience.

5.3 Integration

¢ intecration of backend and frontend components is vital for the seamless operation of
T . .
HMS:

APIC ication: React frontend communicates with the Java Spring backend via
. omimuni &

HTTP requests. i -ti
. Real-Tir?le Updates: Ensures frontend recelves real-time updates.

+ Data Handling: Backend processes dat
frontend.

2 and sends structured responses to the




CHAPT :
ER 6: RESULTS AND DISCUSSION

6.1 Results

. Efficiency Improvement: Th
¢ ‘P! . + Lhe system signi i :
rediiéiilg sAministiative workload god erlr%r:;ﬁcamiy streamlined hospital operations,

Accurate Patient Manasem

gement: Successfully 1 i

: A na i i
appointments, and medical records with minimy al e??oiesd e

Billing Accuracy: The billin ise billi
i e g module ensured precise billing and payment tracking,

] }E . aCT based ¥ i it

i

Real-Time Updates: Provided real-time updates on patient status, appointments,

inventory. o
. Sec'ure Data Ha'ndling: Implemented robust security measures to protect sensitive
patient and hospital data. '
6.2 Discussion

Performance: The system performed efficiently under various operational
conditions. Future improvements could include optimizing database queries for faster
response times.
. User Feedback: Hospital staff reported a positive user experience, with suggestions
for additional features like automated appointment reminders. :
+ Security: Implementing advanced encryption protocols would further enhance data
security. ; : :
« Scalability: The current system supports small to medium-sized hospitals; future
versions could be scaled t0 handle larger facilities. _
« Maintenance: Regular updates and maintenance are essential to ensure long-term
- (=1
reliability and incorporate new features as needed.




CHAPTER 7: CONCLUSIO
USION AND F
UTURE Scop
E

e T T e

gverview The Hospital Management System (HMS
ot the primary requirements of streamlining hOSpital)

developed in this project effectively

: ; " : operati d
proving tient care. The current version offers a com perations, enhancing efficiency, and

1 gcrfo

10

13 Challenges in Futur¢ Expans

it here is potential for further enhancements to incr

EI;TEhenSi\fe. and user-friendly solution,
mance. se usability, scalability, and overall

potential Enhancements

Mobile Application Support: Developing amobile app for iOS and Android platforms

would make the system more accessible to user idi
ne sers on the go, providing flexibili
o aadoefi go, p ing flexibility for

., Cloud-Based Database Integration: Currently, data is managed locally. Integrating a

cloud-based database (such as Firebase, MongoDB, or MySQL) would enable
centralized storage and synchronization of data across multiple devices, supporting
multi-user access and scalability- '

. Multi-User Access and Role Management: Implementing multiple user roles (.8
admin, doctors, nurses) could allow administrators 0 manage access rights and ensure

secure data handling.

x :g: Generating detailed reports such as pati.ent
+ Advanced Analytics and Reporting ‘age could be lhable for hospital

statistics, appointment trends, and -inventory L0 arious formats (CSV, PDF) for

management. These reports could be exporte

further analysis. o
send notifications to users about

. ability to St
ps: Adding the abilty e communication.

Email and SMS Notificatio pdates would improv

important U
; : a1 d other impo! -
appointments, billing, an The system €O d be integrated with other

.. Th ; ,
;tems:
Integration with Other Health_S)’s records (EHRS) and laboratory information

nic s
health systems, such as §|Bﬁgﬁstic Jution.
systems, 10 provide 3 more

heélthcare 50

jon gs and ensuring fast performance as the
5

: incl‘case .
* Scalability: Ma“ag;zisers and device®

ices to protect user data and
ta pracllces
system supports m a

mentii‘lg F

* Data Security: imple . and support {0 ensure effective system
privacy. ing trainine

t:
< Supp?”
User Training and gption-

use and widespred
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ANNEXURE
MPR-1

lwﬂuction

Inthe ﬁr§t month, the focus was on setting up the development environment
researching relevan_t technologies, and initiating the basic structure of the SecureNest
gmart Home Security System project.

liiectives and Goals

« Setup the development environment and tools.
. Research on YOLO model, PIR sensors, Flask, and React.

+ Design the system architecture.

+ Develop initial backend and frontend structure.

Tasks Completed

t). . ;
R o e e f’la]f]:n}sef?fll) sensors for motion detection.
' Researched YOLO for object detectio

jtecture.
+ Created initial design for the SYS©T" & ::}gl Flask.
* Developed basic backend Strucmr?n‘i React.
* Initiated frontend development USITE

|
AChallenges Faced sl
i :
Ompatlbl ! YOLO mo
ing the

' Initial setup and ©
d integrat!

* Understanding an

|
Ruture Goals for Next Month

ject detectio™

b i
Implement YOLO'bas‘?ShOAeruinoa functiona““"s'
I“it’igralte; PIR sensor ! for packe
Develop AP1 endpO! ) oment:

e
Continue fronteﬂd dev

Risis o, e
B e B S DR U T DT RSO R
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ANNEXURE \
MPR-,

%' nnt“"'i"“

the second month focused on developing core functionalic : .
nodules of the HMS. ‘onalities and integrating key

(hjectives and Goals

» Develop patient registration and appointment scheduling modules.
+ Implement role-based access control.

v Enhance the backend structure with additional functionalities.

Tsks Completed

) Dcveloped patient registration moquiu ,
' Implemented appointment scheduling module.
' Added role-based access control.

' Continued frontend development with React.

1wllailent,;(:s Faced

- i -\ of modules:
; Ellsurmg seamless integraion

2S.

i(Terent modules
. i cy across difTerer

anaging data consisten

“F‘““l‘c Goals for Next Month

atrol modules:

. -y €Ol i

j Develop billing and 1“"em(ﬁ- better usability

' Enhance the user ini_'el_'fac"3
Begin integration testing:

c




ANN EXURR
MPR.3

3.1 Introduction

In the third month, the foey Was on de

veJoping billin i
_ g and invent
<ivenherioti e - Ory contro] modules, along

' 320bjectives and Gog]

* Develop billing and iny

entory contro| modules.
* Enhance the user interface.
[ ]

Begin integration testing of the system.

33 Tasks Com pleted

Developed billing module.

Implemented inventory control module.
Enhanced user interface for better usability.
Conducted initial integration testing

34 Challenges Faced

. Man.aging complex billing scenarios.
* Ensuring accurate inventory tracking.

|35 Future Goals for Next Month

i ugging.

Perform extensive testing anlfl Zleb gging

i tic

Finalize reporting and anal;/ o
Prepare for deployment an

module.
raining.
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ANNEXURE
MPR-4

4.1 Introduction

L} he fourth month focu i
| sed on testin izi 2 i
on] " 2, ﬁﬂﬂ]lle’lg featunes, and preparimng for

4.2 Objectives and Goals

-

Perform extensive testing and debugging.
Finalize the reporting and analytics module.
» Prepare for deployment and user training.

4.3 Tasks Completed

« Conducted extensive testing and debugging.
« TFinalized reporting and analytics module.

« Prepared deployment documentation.

« Provided initial user training.

4.4 Challenges Faced

« Identifying and fixing bugs during testing.
. Ensuring user readiness and smooth deployment.

4.5 Future Goals

. Monitor system performance post-deployment.
« Gather user feedback for future improvements.
. Plan for future enhancements and updates.

i
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ANNEXURE

SELF-EVALUATION OF PROJECT

Start date — End date
Month Progress of Pro;
(DD/MM/YY) - (DD/MM/YY) Bress of Project
Month- 1 | 01/08/24 —31/08/24 - Defined project scope and requirements,
] - Started developing the backend and frontend
; structure.
- Initial research on Java, Spring Framework,
MySQL, and React integration.
Month- 2 | 01/09/24 — 30/09/24 - Developed core modules for patient registration
; and appointment scheduling.
- Implemented role-based access control.
- Enhanced the frontend interface.
Month- 3 | 01/10/24 - 31/10/24 - Developed billing and inventory control modules.
- Refined the user interface.
- Conducted extensive testing and debugging.
- Started preparing project documentation. _-
Month-4 | 01/11/24 —19/11/24 - Completed final testing and bug fixes.
- Finalized project documentation.
- Conducted user testing and reviewed system
performance.
- Prepared and submitted the Tumitin plagiarism
report.
- Finalized project for submission. ]
Dr. Nookala Venu
Assistant Professor




