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ABSTRACT

The objective is to develop a Real-Time
Data Synchronization Tool that ensures
instant, bidirectional data updates between
clients and backend systems. The system
will use Firestore as the database and
WebSockets for low-latency, persistent
communication. It will support React-
based web and mobile clients and a Node.js
backend for managing broadcasting,
validation, authentication, and APIs.The
solution will emphasize security (API
authentication, role-based access, and
secure data transmission), scalability
(across AWS, GCP, and Azure), and
efficiency (through Docker-based
deployment and CI/CD pipelines). It aims
to serve real-time applications such as
dashboards, 10T platforms, collaboration
tools, and messaging systems.To build a
secure, scalable, and efficient real-time
synchronization system enabling instant,
bidirectional data flow between clients and
backend services.
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INTRODUTION

Applications need immediate access to the

most recent data across numerous
platforms, devices, and geographical
locations in today's fast-paced digital world.
Applications that require real- time
updates, such chat apps, 10T monitoring,
collaborative tools, live dashboards, and e-
commerce systems, cannot use traditional
batch-based synchronization techniques
because they cause delays, inconsistencies,
and additional network overhead.These
issues are intended to be resolved by the
Real- Time Data Sync Tool (Firestore +
WebSockets), which offers dependable,
bidirectional, and instantaneous data
synchronization between clients and
servers. The system makes use of
WebSockets as a communication protocol
to create enduring, low-latency connections
between client apps and backend services,
as well as Google Firestore, a cloud-hosted
NoSQL database that naturally supports
real-time updates.Clients and servers may
synchronize instantly, reliably, and in both
directions with the help of the Real-Time
Data Sync Tool. For real-time changes, it
makes use of Google Firestore, a NoSQL
database stored in the cloud. Unlike HTTP
polling, WebSockets allow for low-latency,
permanent connections.

LITERATURE REVIEW
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Recent years | explored some related papers
to Real-time data synchronization | got

some limitations. To check papers, | studied
recent papers. In the first paper. According
to Fette and Melnikov (2011), data
synchronization event driven would be
suggested. Changes made on one client
instantly impact all linked clients thanks to
real-time data synchronization. Examples
of conventional methods that frequently
lead to high latency and server overload are
HTTP polling and extended polling. It has
been demonstrated that Web Sockets and
other event-driven communication
protocols greatly increase scalability and
response times. Real-Time Communication
with WebSockets is the second paper. Li
and Wang's proposal The year is 2012.
Through a single TCP connection, Web
Sockets provide a full- duplex, bidirectional
communication channel. Final Paper is
Cloud Computing for Scalability by Patel
2019 For continuous data exchange,
especially in chat applications, live
dashboards, and collaborative platforms,
Web Sockets work better than HTTP
polling.

RELATED WORK

The r esearch, services, and tools that are
currently available for real-time data
synchronization in cloud environments are
reviewed in this section. Firestore provides
automatic data synchronization between
connected clients and the backend using
real-time listeners. It supports structured
data documents and collections), offline
persistence, and multi-region replication for
high availability. WebSockets Persistent,
bidirectional communication  channel
between clients and servers.Node.js
Backend runtime environment for handling
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real-time connections and server-side logic.
React.js Frontend framework for building
interactive, real-time client
interfaces.Docker ~ Containerization  of
applications for consistent deployment.
Cloud Deployment Scalable hosting and
infrastructure for deployment.

EXISTING METHOD

Currently, Traditional systems depend on
HTTP polling and Server-Sent Events
(SSE) to fetch data updates from the server.
Clients  repeatedly request updates,
increasing server load and bandwidth
usage. This leads to high latency and
delayed,  data-synchronization.  Such
methods are inefficient under heavy user
traffic or frequent data changes. Hence,
they fail to scale effectively for real- time or
collaborative applications. The system
heavily depends on Google’s cloud
infrastructure, leading to vendor lock-in
and reduced flexibility for multi- cloud or
hybrid deployments. Additionally,
Firestore’s pricing model can become
costly under high-frequency updates due to
per-read and per-write billing. It also faces
performance issues when handling complex
queries or massive concurrent write
operations. Moreover, limited server-side
logic and restricted query capabilities can
hinder customization for advanced real-
time applications. Problems will be solved
by proposed method.

PROPOSED METHOD

The proposed system overcomes the
drawbacks of traditional HTTP polling and
SSE by implementing a real-time,
bidirectional data synchronization tool
using Fire store, Web Sockets, and Node.js.
Instead of repeatedly requesting updates,
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clients maintain a persistent WebSocket
connection to instantly receive and send
data changes. Fire store serves as a scalable,
cloud-based NoSQL databases that ensures

consistent data storage and synchronization
across all connected clients. The Node.js
backend handles authentication, data
validation, and broadcasting events
efficiently using an asynchronous, event-
driven model. React- based clients display
instant updates with minimal, latency,
providing a smooth user experience. The
system is deployed in Docker containers
with CI/CD pipelines to ensure reliable and
automated deployment across cloud
platforms like AWS. This architecture
significantly reduces networks overhead,
enhances scalability, and supports secure,

real-time  collaboration in  diverse
applications.
SYSTEMARCHITECTURE
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Fig 1: System Architecture

METHODOLOGY DESCRIPTION

The proposed system architecture enables
efficient real-time data synchronization
between clients and servers. Clients devices
connect through Web Sockets for instant,
bi-directional communication, while the
APl Gateway handles authentication and
routing of data requests. The Central
Database  stores  synchronized data,
ensuring reliability and availability.
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Overall, the architecture provides a
continuous, reliable, and scalable real-time
data sync framework.

APl Gate-Way: The API Gateway acts as
the central entry point for all client requests. It
manages authentication, routing, and load
balancing between services. It ensures
secure, efficient, and organized
communication in the real-time sync
system.

Database Layer: The Database Layer
stores, retrieves, and manages synchronized
data in real time. It ensures data
consistency, integrity, and availability
across all connected clients. This layer may
use cloud databases for scalability and
high-performance access.

Sync Tool: The Sync Tool enables real-
time data consistency across multiple
devices and platforms. It detects changes
instantly and synchronizes updates without
manual refresh. This ensures users always
access the latest, accurate data seamlessly.

RESULTS AND DISCUSSION
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Fig 2: Login Page

In this picture home page can see with
details given in above figure.
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Customer Login

Fig 3: Customer
Register
In this picture we can login or register for
customer details
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Fig 4: Admin Login

Admin-Login,Customer-Register
Customer using name and password.
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Fig 5: Available Polls Status

In above figure showing available poles
based on details. Checks the Available Polls
Status, Vote Your Option for the Question
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Fig 6: Results of output

Checks the Available Polls Status. here is
the final response in above figure.

CONCLUSION

This thesis presented the design and
implementation of a Real-Time Data
Synchronization System using Firestore and
WebSockets, supported by  cloud
deployment and DevOps  practices.
Themotivation was to overcome the
inefficiencies of traditional synchronization
approaches such as polling, which suffer
from high latency and resource overhead.

FUTURE SCOPE

Although the proposed system has achieved
its objectives of providing real-time,
scalable, and secure data synchronization,
there are several opportunities for further
enhancement and extension.  Multi-
Database. Support Conflict Resolution
Mechanisms.
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