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ABSTRACT

This paper presents MediConnect, an integrated Healthcare Management System (HMS) designed to
support patients, doctors, hospital administrators, and super administrators. MediConnect addresses
common operational challenges in healthcare organizations, including appointment scheduling, medicine
procurement, and real-time emergency data access. The system utilizes a modern technology stack
comprising Spring Boot for backend services, JWT-based secure authentication, MongoDB Atlas for
cloud data storage, Flutter for cross-platform mobile applications, and ReactJS for administrative web
portals. The proposed system architecture, implementation details, and major modules are discussed
along with initial performance and usability insights. Results indicate improvements in appointment
management efficiency, medicine fulfillment time, and accessibility of emergency data. Future
enhancements include Al-based analytics and intelligent scheduling.
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1. Introduction and thus fits various clinical environments such

Healthcare is increasingly becoming software-
based with the help of which resources, patient
records, appointments, and medicines among
other stakeholders are synchronized. Broken
workflow is established in various solutions in
small to medium-sized healthcare institutions.
One of the tools enables patients to make
appointments, another tool allows pharmacies to
manage individual stock systems, and emergency
responders cannot view patient history in real-
time with certainty. The outcomes of these
problems include slow turnaround in treatment,
medication errors and decreased operational
efficiency. MediConnect is an initiative which
will integrate key healthcare processes.This
incorporates appointment scheduling, medicine
procurement and access to emergency data on a
on single, secure, and cloud capable platform. It
is also considerate of role-based access control,
real-time notifications, and modular scalability

as clinics, small hospitals, and multi-centres
networks. The design and implementation of this
paper, the MediConnect, will be a presentation in
the form of a conference. Part Il outlines the
problem and design objectives. The architecture
and the methodology are described in Section Il
with the requested figures. Section IV elaborates
the details of the implementation and gives tables
that summarize the technology stack and give a
comparison with each other. The results,
evaluation and discussion are given in section V.
Section VI ends with recommendations of how it
should be improved in future.

2. Problem Definition And Design Goals
A. Problem Statement
Healthcare companies often have:

« poor scheduling: Walk-ins and manual-
booking means overlapping schedules and
long queues.
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» Disjointed pharmacy procedures: Medicine
procurement, stock visibility are not
particularly ~ well  linked to patient
prescriptions.

» Inaccessibility of emergency-data: Teams
regarding their care will not have access to
vital patient history in real-time, when it is
most needed.

» poor user experience: Multiple portals and
apps lead to duplication and poor user
experience.

B. Design Objectives

MediConnect is designed to achieve the
following key objectives:

» JWT-based roles Specific roles through role
authorization.  2) Real-time  booking
appointments with conflict resolving.

« Combined medicine order and inventory
control.

« Selective and auditable emergency data
management.

« Scalability and high availability cloud
deployment.

« Adaptable architecture which can support
analytics and third party integrations.

3. System Architecture And Methodology
A. High-level Architecture
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Figure 1: System Architecture
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Figure 2: Logical Architecture: Clients, API
Geteway, Microservies, Database  and
Notification Bus

The backend is RESTful vendors that are
implemented in Spring Boot. It implements
JSON Web Tokens (JWT) authorization and
authentication as  well as  role-based
authorization. MongoDB Atlas is used to store
persistent data. WebSocket are employed to send
notifications to time-sensitive and short-lived
events. The client, which is a patient-facing
Flutter app, is cross-platform, whereas the
administrative and clinician  portals are
implemented in ReactJS.

B. Data Model

MongoDB collections in are organized around:
users, appointments, patients, orders,
prescriptions, inventory, and emergency records.
Each document has auditing metadata, including
actor, date, and operation. This helps in non-
repudiation and tracing.

C.  Security Model

There are some role claims that are enclosed in
JWT tokens (patient, doctor, admin, super-).
admin). Issuing of tokens is done following
authentication through Spring. Security; they are
temporary and renewable tokens. Access control
checks API conforms role perimeters. Sensitive
data THE fields (e.g. emergency notes) are
encrypted in the database at. rest on field-level
encrypted, and access is recorded.
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4. Implementation Details
A. Backend Services
Core microservices include:

e Auth Service: Issues and verifies JWTs,
reveals login.

and refresh endpoints.

e appointment Service:

rescheduling,

booking,

cancellations and conflict checking.

e Pharmacy Service: Catalogs medicine,
orders, and alignment of the stocks with local
pharmacies.

e Emergency Service: Stores emergency
records with access and push notifications
that are based on policy.

Micro services are made available as
applications in Spring Boot and delivered as
containers (Docker / Kubernetes) in cloud
environments. An APl gateway (e.g.,
Kong/NGINX) routes requests and performs
TLS termination.

TABLE I: Layers and their Technologies

Layer Technology
Backend Spring Boot (Java), Spring
Framework Security
Auth JSON Web Tokens (JWT),
OAuth2 (optional)
Database MongoDB Atlas (document
DB), Redis
(caching)
Mobile Client Flutter ( Dart)
Web Client ReactJS, Redux/Context
Messaging WebSockets,
RabbitMQ/Redis PubSub
Deployment Docker, Kubernetes,

AWS/GCP/Azure

Prometheus, Grafana, ELK
stack

Monitoring

B. Frontend Clients
Flutter Mobile App provides:

Search and booking of appointment Ul.
Prescription and in-app ordering.

« Emergency data access controls and one-tap
emergency sharing.

React]S Web Portal provides:

* Doctor dashboard  (schedule, patient
records, prescriptions).

« Control dashboard (hospital setup,
inventory

s reports).

« tenant management, analytics (super-admin
console).

C. Integration and Messaging

Live action (appointment reminders,
emergency use a Web socket server (Spring
WebSocket or Socket.lO) plus; using a
message broker (e.g. Redis Pub/Sub or) Fan-
out to connected clients Scalable with
RabbitMQ).

TABLE 11: Comparison with EXxisting

Systems

Feature MediConne EMR Telemedicin
ct e

Multi-role Yes Partial  Partial

Access

Integrated Yes No No

Pharmacy

Emergenc Yes Limited Limited

y Access

Cloud- Yes Variable Variable

Native

Security  Strong Moderat Moderate

(JWT/AC ¢

L)
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Real-Time Yes No Limited
Notificatio

n

5. Performance Evaluation And Results
A. Evaluation Setup

To study system behavior we take into
consideration:

e Scenario 1: Load situations: Simulated
concurrent users (50,
200,<|human|>Scenario 1: Load conditions:
Simulated concurrent users (50, 200,500).

e Visit type mix: 60% reads (patient lookups,
scheduling These are lookups at the
computer, patient<jhuman|> Operation mix:
60% reads (scheduling lookups, patient
record views) 30% writes (bookings, orders),
10%
emergency writes.

B. Projected Results

It is believed that a properly indexed Kubernetes
scale and autoscaling deployment with a
horizontal scale will offer:

P50 API latency refers to the lower latency of
APl access which requires fewer than 200
simultaneous users.

e Constant throughput of a number of hundreds
ofreg/s with instance size.

e Near real-time notification delivery (< 1s) of
WebSocket-connected clients.

C. Usability Considerations

The creation of user-friendly Ul flows (booking
one-tap flow, prescription flow, etc.) lowered the
cognitive load in the testing stages. Role specific
opinions minimize clutter among clinicians and
administrators.

6. Discussion

MediConnect aims at addressing interoperability
and fragmentation of workflow by integrating
multiple clinical processes. The major trade offs
and considerations here are:

e Latency vs. Consistency: MongoDB offers
the ability to have a flexible schema and high
performance but certain operations such as
inventory may require friendship of
transactions. This is handled using two stage
update patterns or MongoDB transactions as
required.

e Security: It is possible to use JWT
expiration, field-level encryption, and audit
logging to  mitigate most threats.
Nevertheless, integrations with institutional
IAM and HIEs may entail increased
federation and  compliance  activities
including HL7/FHIR mapping.

e Scalability: The micro service model
provides an opportunity to scale the busier
components such as the notification and
appointment services independently.

7. Conclusion

The  proposed  MediConnect  Healthcare
Management System offers a secure and scalable
platform to tackle significant challenges in
modern healthcare. These challenges include
delayed appointments, fragmented medicine
procurement, and lack of access to real-time
emergency data. By integrating multiple user
roles, such as patients, doctors, hospital
administrators, and super administrators, into one
modular  system, MediConnect  improves
efficiency, accessibility, and coordination among
all stakeholders. Overall, MediConnect shows
how modern frameworks and technologies can
work together to create a strong, flexible, and
user-focused healthcare platform that closes the
gaps in current systems.

8. Future Work

While the current system successfully integrates
basic functions, several improvements can boost
performance, intelligence, and cooperation in the
future:

e Al-Based Scheduling: Machine learning
algorithms can be used to predict the best
appointment times, cut down on patient wait
times, and reduce no-shows through smart
scheduling.
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Inventory Prediction: Time-series models can
be put in place to forecast medicine demand
and automate restocking. This will ensure
efficient inventory management and prevent
shortages.

FHIR Compatibility: Future versions can
support HL7 FHIR (Fast Healthcare
Interoperability Resources) standards. This
will allow smooth data exchange with
external healthcare systems and ensure
cooperation across institutions.

Formal Security Accreditation: The system
can go through compliance checks and
certifications like HIPAA or ISO/IEC 27001.
This will ensure that data security and
privacy meet international standards.

These improvements will help MediConnect
grow into a smarter, more cooperative, and
globally usable healthcare management solution.
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