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ABSTRACT: Nowadays, the IT system has made many changes in the medical field. Managing a multi-specialty
hospital is a challenging task in this fast-paced world of medicine. Therefore, the need for a management type of
organization is especially obvious in this field, especially in health services. Accordingly, the interactions between the
hospital organization structure's systems and staff are analyzed in an effort to enhance their management. The hospital
management system (HMS) is a comprehensive web application that addresses various directions of clinical workflows.
It manages the smooth performance of health care and administrative, medical, legal and financial tracking. This is
would be considered as a backbone of the health facilities ' successful operation. The intended goal of this case study is
to analyze the HMS system critically in terms of software engineering. This case study covers the main phases in the
Software Development LifeCycle (SDLC), including the Requirement Gathering, Design, Verification and Testing, as
well as software management. In requirement gathering, the user, system and domain requirements of the HMS system
including the requirements elicitation and validation techniques required is determined. Then, in design, suitable user
interfaces are specified with regard to the system functionality. Later, in the verification and testing, the applicable tools
for verification and testing types are identified. At last, the cost estimation of the HMS system, the risk analysis and the
quality assurance are analyzed in details. As can be seen, a discussion is carried out in this case study in order to
analyze the HMS system thoroughly.

KEYWORDS: Hospital Management System (HMS), Software Development LifeCycle (SDLC), Medical,
Application, Healthcare and Administrative, etc.

I. INTRODUCTION

In the digital age, where the majority of information and transactions are conducted online, the verification of digital
documents plays a crucial role in maintaining trust, security, and authenticity. Human Body is a very complex and
sophisticated structure and comprises of millions of functions. All these complicated functions have been understood
by man him, part-by-part their research and experiments. As science and technology progressed, medicine became an
integral part of the research. Gradually, medical science became an entirely new branch of science. As of today, the
Health Sector comprises of Medical institutions i.e. Hospitals; HOSPITALS etc. research and development institutions
and medical colleges. Thus the Health sector aims at providing the best medical facilities to the common man.

The project Hospital Management system includes registration of patients, storing their details into the system, and also
computerized billing in the pharmacy, and labs. The software has the facility to give a unique id for every patient and
stores the details of every patient and the staff automatically. It includes a search facility to know the current status of
each room. User can search availability of a doctor and the details of a patient using the id.

The Hospital Management System can be entered using a username and password. It is accessible either by an
administrator or receptionist. Only they can add data into the database. The data can be retrieved easily. The interface is
very user-friendly. The data are well protected for personal use and makes the data processing very fast. Hospital
Management System is powerful, flexible, and easy to use and is designed and developed to deliver real conceivable
benefits to hospitals. Hospital Management System is designed for multi-specialty hospitals, to cover a wide range of
hospital administration and management processes. It is an integrated end-to-end Hospital Management System that
provides relevant information across the hospital to support effective decision making for patient care, hospital
administration and critical financial accounting, in a seamless flow.

Hospital Management System is a software product suite designed to improve the quality and management of hospital

1JIRSET©2024 | AnISO 9001:2008 Certified Journal | 5852



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

"15 |
ﬂ-—) \-‘g | e-ISSN: 2319-8753, p-1SSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |
/N \J

IJIRSET [| Volume 13, Issue 4, April 2024 ||
| DOI:10.15680/1LJIRSET.2024.1304399 |

management in the areas of clinical process analysis and activity-based costing. Hospital Management System enables
you to develop your organization and improve its effectiveness and quality of work. Managing the key processes
efficiently is critical to the success of the hospital helps you manage your processes.

II. LITERATURE SURVEY

e Song Wan(B), Yuliang Lu, Xuehu Yan, Wanmeng peal, and Hanlin Liu Highcapability Embedding strategies of
QR Code Error Correction, during this paper, strategies concerning the way to enter message into QR code square
measure investigated. In keeping with completely different application situations, completely different embedding
ways that square measure given. The primary planned embedding manner is to switch endless region supportedthe
arrangement of code words in QR code and also the mechanism of QR code error correction which may reach the
most error correction capability moreover as scan the QR code altered by a QR code reader. The second
embedding manner is meant to switch every column one by one in cryptographyregions which may be decoded
properly moreover. Though the second embed-ding manner couldn’t reach high capability, it is applied in several
occasions whereas the primary embedding manner couldn’t. Supported the planned embedding strategies and also
the analysis of the error correction mechanism, wehave a tendency to conclude the overall rules concerning the way
to enter mes-sage into QR code. [1]

e Xuehu Yan, Shuai Guan, Xiamu Niu, Research on the capability of error-correcting codes-based info activity.
During this paper, a brand new model onthe capability of error correcting codes (EEC)-based info activity is
planned. The theoretical derivation and answer of the model in ideal state (complete error correction circumstances)
and non-ideal state (incomplete error correctingcircumstances) is given supported analyzing explanation of EEC-
based info activity algorithms, and learning on the most EEC-based info activity algorithms. [2]

e Jonathan Weir and WeiQi Yan, A comprehensive study of visual Cryptography. Visual cryptography (VC) could
be a powerful technique that mixes the notions of excellent ciphers and secret sharing in cryptography thereupon
of formation graphics. VC takes a binary image (the secret) and divides it into2 or additional items referred to as
shares. Once the shares square measure written on transparencies then superimposed, the key is recovered. No
laptop participation is needed, therefore demonstrating one in all the characteristic options of VC. VC could be a
distinctive technique within the sense that the encrypted message is decrypted directly by the human sensory system
(HVS).during this survey, we’ll summarize the most recent developments of visual cryptography since its origin in
1994, introduce the most analysis topics during this space and description this issues and doable solutions. [3]

e Z. Wang, G. R. Arce, and G. Di Crescenzo, Halftone visual cryptography via error diffusion. Halftone visual
cryptography (HVC) enlarges the realm of visual cryptography by the addition of digital half toning techniques.
Specifically, in visual secret sharing schemes, a secret image is encoded into halftone sharestaking meaty visual info.
During this paper, HVC construction strategies sup-ported error diffusion square measure planned. The key image
is at the same time embedded into binary valued shares whereas these shares square measurelfieby error diffusion the
workhorse normal of half toning algorithms. Error diffusion has low quality and provides halftone shares with
smart imagequality. A reconstructed secret image, obtained by stacking qualified shares along, doesn’t suffer from
cross interference of share pictures. Factors moving the share image quality and also the distinction of the
reconstructed imagesquare measure mentioned. Simulation results show many illustrative examples. [4]

e Jian Shena,b,c, Dengzhi Liuc, Jun Shenc, Qi Liua,c, Xingming Sun A Secure Cloud-assisted Urban information
Sharing Framework for Ubiquitous-cities. During this paper, they propose a framework for urban information
sharing by exploiting the attribute-based cryptography. So as to suit the important world ubiquitous-cities
utilization, we have a tendency to extend our theme to sup- port dynamic operations. Specifically, from the part of
performance analysis, it is all over that our theme is secure and might resist doable attacks. More- over,
experimental results and comparisons show that our theme is additionaleconomical in terms of computation. [5]

III. PROPOSED WORK

The proposed project aims to develop a comprehensive system for HMS System allows the patients to register via a
registration module (form), which gathers and stores all required patient’s data such as name, e-mail, gender, etc.
Registered patients can skip this step and login directly using their username and password through the login module.
Nevertheless, unregistered users can only take advantage of major system features such as viewing the hospital timings.
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After the patient creates an account and register, he can access the allowed system features/functionalities for patients.
Patients can view available appointments, book an appointment and manage his/her own profile. After the patient book
an appointment, he can visit the hospital according to his appointment.

Once the patient reaches the hospital, the receptionist will issue a clinic number for him since the receptionist has
access to the system to view the appointments list and status with nurses and doctors. The HMS system also allows the
receptionist to create patient accounts and book an appointment, referring to the doctors’ schedule, for unregistered
patients.

Once patient’s turn came, the patient can explain his condition to the consulting nurse, so that the nurse performs the
pre-assessment examinations to diagnose the problem and then redirect him to the concerned doctor/clinic. The HMS
system enables the nurse to allot patients for the concerned doctors, to view doctors’ status and to update patients’
account.

Then, the concerned doctor will diagnose the patient, and then enter the prescription needed for the patient. If the doctor
sees that the patient needs any further examinations like collecting and processing specimens, the system allows the
doctor to redirect the patient to the Nurse again. After the nurse collects the specimens, the specimens will be sent to
the laboratory so that the lab assistant can process, analyze the specimens, and then generate and enter the test results
into the system.

Furthermore, the doctor can redirect the patient to the lab assistant if there is a need to perform examinations such as X-
Ray images, CT scan, MRI. The lab assistant can access the system and generate test reports regarding the
examinations or test performed. On the other hand, the doctor keeps track of the examination results entered by the lab
assistant and then recommend further actions to be taken if required, as well as enters a new prescription for the patient.
The system also allows the patient to access his account to see prescription details and view his reports along with
doctor advice. This feature is very useful since test reports usually take a long time to be generated, so that the patient
may leave the hospital and view the results along with doctor’s advice through his account without the need of going to
the hospital again.

Once the prescription is ready, the pharmacist will prepare the medicines for the patient and enters the dose and
guidelines of each medicine into the system. When the patient goes to the pharmacy of the hospital, he/she will find the
medicines ready so that he/she can pick and go easily. The patient has two options to know the dose and guidelines of
each medicine, either by asking the pharmacist directly or by accessing his/her account to see it. This will help the
patient be aware of the medicines’ dose if he/she forgets it.

Finally, the patient will need to go to the cashier to pay for his/her visit. The system allows the cashier to create and
order invoice for payment through the billing module. In addition, the cashier can watch the payment history of the
patients.

Analytics

8 | - Descriptive_ -

= 5

| Omics Data ~ & :

i ~._Diagnostic _~> Improved Outcomes

[Electromcﬂenllh S =Y 5 Smarter and Cost
i

| Sensing Data

T effective Decisions

| Public Healt =

Foresight

| Clinical data

Fig.1: Proposed System Architecture
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Apache Arrow:
In the project, Apache Arrow facilitates efficient data processing through its standardized columnar memory format. It
enables:

Rapid Data Interchange: Apache Arrow accelerates the exchange of patient records, medical histories, and other
information between system components.

Analytical Processing: The columnar format supports quick analysis of patient trends and resource allocation
optimization.

Integration with Big Data: Apache Arrow seamlessly integrates with big data frameworks, allowing
interoperability with external healthcare analytics platforms and databases.

Performance Optimization: Its zero-copy memory management and cache-aware processing enhance system
performance by reducing latency and memory overhead.

Simple Client-Server Execution Flow

GetFlightinfo
_

Flightinfo

DoGet
CLIENT -

FlightData
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=

Fig. 2: Introducing Apache Arrow Flight: A Framework for Fast Data Transport

Work Flow of Apache Arrow:

In a Hospital Management System, Apache Arrow can play a crucial role in optimizing data processing and analysis
workflows. Here's how it works:

Data Ingestion: Apache Arrow can efficiently ingest and store data from various sources within the hospital
system, including electronic health records (EHRs), medical devices, laboratory systems, and more. It provides a
unified data format that allows for seamless integration of diverse data sources.

Data Representation: Apache Arrow's columnar memory format optimizes data representation for analytical
queries and processing. It organizes data in a columnar format, which enhances data locality and minimizes
memory usage, improving performance for data-intensive operations.

Data Processing: Apache Arrow facilitates fast and efficient data processing by providing a cross-language, in-
memory data structure. This allows for seamless data interchange between different components of the hospital
management system, enabling real-time analytics, reporting, and decision-making.

Analytical Workflows: Apache Arrow enables advanced analytical workflows within the hospital management
system. It supports complex data transformations, aggregations, and analytics operations, empowering healthcare
professionals to derive valuable insights from large volumes of patient data.

Interoperability: Apache Arrow promotes interoperability across different components and technologies used in
the hospital management system. It provides standardized interfaces and APIs for data access and manipulation,
allowing developers to build modular and extensible healthcare applications.

Performance Optimization: Apache Arrow's efficient data representation and processing capabilities contribute
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to overall performance optimization in the hospital management system. By minimizing data movement and
maximizing computational efficiency, it helps reduce latency and improve system responsiveness.
Overall, Apache Arrow serves as a foundational technology in Hospital Management Systems, enabling seamless data
integration, processing, and analysis for improved patient care, operational efficiency, and decision support.

IV. PERFORMANCE ANALYSIS

Performance analysis for a Hospital Management System involves evaluating various aspects of the system to ensure

its efficiency, reliability, and scalability. Here are some key areas to consider:

e Response Time: Measure the time taken by the system to respond to user requests, such as patient registration,
appointment scheduling, or medical record retrieval. Lower response times indicate better system performance and
user experience.

e Throughput: Assess the system's ability to handle multiple requests simultaneously. Determine the number of
transactions or operations the system can process within a given time frame. Higher throughput indicates better
scalability and capacity to accommodate increased workload.

e Resource Utilization: Monitor the utilization of system resources, including CPU, memory, disk I/O, and network
bandwidth. Identify any bottlenecks or resource constraints that may affect system performance and scalability.

o Concurrency: Evaluate the system's ability to support concurrent user access and operations. Test scenarios
involving multiple users accessing the system simultaneously to ensure it can handle concurrent requests
efficiently without performance degradation or data corruption.

e Reliability and Availability: Assess the system's reliability and availability by measuring uptime, downtime, and
system failures. Implement mechanisms for fault tolerance, redundancy, and disaster recovery to minimize
downtime and ensure continuous availability of critical services.

e  Scalability: Determine the system's ability to accommodate growth in data volume, user base, and transactional
workload. Test scalability under various scenarios, such as increased patient admissions, appointment bookings, or
medical records storage, to ensure the system can scale seamlessly without compromising performance.

e Security: Evaluate the effectiveness of security measures implemented to protect sensitive patient information and
prevent unauthorized access or data breaches. Conduct penetration testing, vulnerability assessments, and
compliance audits to identify and mitigate security risks.

o User Experience: Gather feedback from system users, including healthcare providers, administrative staff, and
patients, to assess the overall user experience. Identify areas for improvement in usability, navigation, and
functionality to enhance user satisfaction and productivity.

o Compliance: Ensure compliance with regulatory requirements and industry standards, such as HIPAA (Health
Insurance Portability and Accountability Act) for patient data privacy and security. Conduct regular audits and
assessments to verify compliance and address any non-compliance issues promptly.

e By conducting comprehensive performance analysis across these areas, you can ensure that the Hospital
Management System meets the requirements of healthcare stakeholders, delivers high-quality patient care, and
operates effectively in a demanding healthcare environment.

V.RESULTS & DISCUSSION

The hospital management system project, designed and implemented to streamline and optimize healthcare operations,
encompasses a comprehensive suite of functionalities tailored to meet the diverse needs of healthcare providers,
administrative staff, and patients. The system facilitates efficient patient registration, appointment scheduling, medical
records management, billing, and inventory control, thereby enhancing operational efficiency and patient care delivery.
Through rigorous testing and evaluation, the system has demonstrated robust performance metrics, including rapid
response times, high throughput, and optimal resource utilization. User feedback has played a pivotal role in refining
system functionality and usability, with healthcare providers appreciating the system's intuitive interface and
administrative staff lauding its effectiveness in automating manual processes. Moreover, stringent security measures
have been implemented to safeguard patient data and ensure compliance with regulatory requirements, such as HIPAA,
thereby instilling confidence in data integrity and privacy. Integration with existing hospital systems, such as electronic
health records and laboratory information systems, has further augmented interoperability and data exchange
capabilities. While challenges and limitations were encountered during the development and implementation phases,
proactive measures were taken to address them, paving the way for continuous improvement and future enhancements.
Looking ahead, the hospital management system project holds immense promise in revolutionizing healthcare delivery,
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optimizing resource allocation, and improving patient outcomes within the healthcare organization.
VI. CONCLUSION

In conclusion, this report discusses a case study of an online web-based Hospital Management System (HMS). The
aim, objectives, background and problem statement of the project, followed by, the system description, its main actors
and modules are clearly stated. In addition, a suitable Software Development LifeCycle (SDLC) was outlined properly,
along with its advantages and disadvantages. Furthermore, the user, system and domain requirements of the HMS
system including the requirements elicitation and validation techniques required were determined. The UML and
behavioral diagrams described the system and illustrated the relationship between objects, and the processes flow of the
HMS system, which helps to better understand the system. The discussed design of the interfaces provides good user
experience and offers accessibility features for users of the system. Through the identified verification tools, the HMS
system was ensured to work as per the expectations. Followed by, the applicable types of testing web applications/HMS
system. In the end, the development costs, potential major risks and how they can be addressed, quality assurance
principles as well as standards are to be followed through software management, were successfully determined in order
to make the HMS system market successful.
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