
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                 Volume: 12 Issue: 06 | Jun 2025                  www.irjet.net                                                                     p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 363 
 

Stackpulse: A central hub for coding and collaboration 

Ayush Tiwari1, Kumkum Soni2, Seemran Pathak3, Sonu Singh4, Mr. Nilesh Gupta5,                         

Dr. Shanu K. Rakesh6 

1,2,3,4UG Student, Department of Computer Science and Engineering, Chouksey Engineering College, Bilaspur, 
Chhattisgarh, India 

5,6Asst. Professor, Department of Computer Science and Engineering, Chouksey Engineering College, Bilaspur, 

Chhattisgarh, India 

---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract- This exploration paper presents the development 
of a central mecca for rendering and collaboration exercising 
the MERN mound, enhanced with AI support from Google 
Gemini. The design integrates Redis for bettered performance 
and employs socket connections to grease smooth real-time 
communication. A real-time converse operation has been 
developed using the MERN mound, which includes MongoDB 
for flexible data storehouse, Express.js for robust server- side 
sense, React for a dynamic user interface, and Node.js for 
scalable backend services. The operation utilizes Socket.IO to 
enable flawless real- time communication, allowing for 
instant messaging and updates across all connected guests. 
Google Gemini AI is incorporated to give intelligent backing, 
featuring automated law compendium, error discovery, and 
smart suggestions that enhance the stoner experience. also, 
Redis is enforced for effective data hiding, significantly 
reducing quiescence and perfecting operation responsiveness 
by storing constantly penetrated data in memory. 

Key Words: Real- time collaboration, MERN mound, 
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1. INTRODUCTION 
 
STACKPULSE is an innovative platform integrating real-
time communication, cooperative coding, and AI driven 
backing to streamline inventor workflows. Erected with 
MERN mound (Mongo DB, Express.js, Reply, Node.js) and 
enhanced with Google Gemini AI, the platform addresses 
critical gaps in traditional inventor tools by unifying 
converse, law collaboration, and intelligent robotization. 
 

1.1 Background 

The rise of remote work and distributed brigades has 
exposed inefficiencies in fractured inventor tools. While 
platforms like Slack and GitHub concentrate on 
communication or interpretation control, they warrant 
integrated AI- supported coding and real- time 
collaboration. STACKPULSE fills this gap by incorporating 
converse, brace programming, and AI into a unified 
workspace, enabling brigades to" shift left" trust ability 
practices. 

1.2 Problem Statement                                     

Inventors grapple with three significant challenges. Their 
workflows are frequently disconnected, forcing them to 
constantly switch between colorful tools like converse 
operations, integrated development surroundings (IDEs), 
and incident operation platforms. also, homemade incident 
response remains a tailback; traditional IT service 
operation (ITSM) tools calculate on static runbooks, which 
slows down remediation sweats. Eventually, there is limited 
AI integration in being platforms, meaning inventors miss 
out on precious features like contextual law suggestions and 
automated debugging capabilities. 

1.3 Objectives 

To address these challenges, we propose developing a 
unified platform that facilitates real- time collaboration 
among inventors. This platform will integrate Google 
Gemini AI to offer advanced capabilities similar as law 
optimization and intelligent error discovery. Performance 
will be strictly optimized through the strategic use of Redis 
for hiding and Socket.IO for real- time communication. The 
efficacity of this result will be validated through 
comprehensive case studies and rigorous performance 
benchmarks. 
 

2. LITERATURE SURVEY 

“IEEE”, February 2022(1), With the appearance of the 
“coming normal,” collaboration tools are vital to stay 
competitive. While distributed software development has 
long been an accepted, and indeed embraced, practice, 
Covid- 19 and the posterior dramatic shift to work from 
home has placed collaboration tools more central to the 
development trouble than ever ahead (see “Assiduity check 
on Impacts of the “Next Normal”). Suddenly, no bone can do 
without similar tools. For some, this means primarily 
engaging with drone or Slack to coordinate with platoon 
members. For others, it means an advanced use of Miro or 
GitLab to deeply engage in complex development 
conditioning. 
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“Pavan Kamthane”, January 2025(2), This design focuses 
on developing a Real- Time Collaboration Tool acclimatized 
for remote brigades, integrating crucial features similar as 
converse, videotape conferencing, and document editing 
into a single platform. The growing shift towards remote 
work necessitates effective and secure tools that can handle 
multiple forms of communication and collaboration in real 
time. Traditional styles frequently involve using separate 
operations for messaging, videotape calls, and document 
sharing, leading to inefficiencies and implicit security 
pitfalls. Our tool addresses these challenges by furnishing a 
unified result that enhances productivity and streamlines 
platoon collaboration, ensuring that all essential features 
are accessible within one operation. 

“Hritik Pathak, Harijan Ritik, Rameshwar Pawar, Y. 
Pingle”, April 2024(3), In the dynamic world of software 
development, the need for effective collaboration tools has 
noway been more pivotal. Traditional remote collaboration 
styles frequently fall suddenly of fostering real- time 
community for brace programming. This exploration 
introduces a result, a real- time cooperative law editor 
exercising React- js, material- ui, redux- toolkit, Nodejs, 
Docker, and Socket.IO. 

“Aarti Gaikwad”, May 2024(4), This exploration 
introduces a cooperative platform combining AI coffers 
with real- time features like dynamic textbook, converse, 
and participated pads. Using OAuth, it offers train/ 
directory smut, law sharing, and live coding, with 
compendium and prosecution capabilities. erected on React 
and Node.js, it employs microservices, containerization, and 
caching for scalability. Socket.io enables runtime 
collaboration, supporting SQL/ NoSQL databases and 
multiple languages. Git depository import, intelligent train 
operation, and workspace sharing enhance stoner 
experience. Designed for desktops, it aims for unborn 
mobile support, icing all progress is saved. 

2.1 Existing System 

o GitHub Copilot An AI- powered law completion tool 
integrated into popular IDEs, enhancing rendering 
effectiveness but limited in converse functionalities. 

o Replit An online IDE that emphasizes collaboration 
with real- time editing and AI backing, nearly aligning 
with the asked features of the proposed system. 

o Stream Provides APIs for real- time converse 
functionality, frequently used alongside rendering 
collaboration platforms. 

o ultramodern IDEs with AI Plugins IDEs like VS Code 
and JetBrains are evolving into comprehensive coding 
surroundings with real- time collaboration and AI 
capabilities. 

3. SYSTEM ARCHITECTURE 

3.1 Frontend (React.js): 

This single-page application (SPA) has been developed 
using React.js to provide a seamless, responsive user 
interface. It has various functionalities such as live chat and 
various other modern tools. The app also has an integrated 
collaborative code editor that uses a library such as Monaco 
Editor or Code-Mirror and an AI assistance panel that gives 
suggestions for the code, explains the code, and responds 
through a chat-based AI interface for inclusive project 
management, it includes robust file browsing 
functionalities. User authentication and profile management 
are flawlessly united, and real-time communication across 
all features is supported by a powerful library managing 
sockets on frontend called Socket.IO client. 

3.2 Backend (Node.js/Express.js): 

The backend of this app is created using Express.js REST 
API that is responsible of user authentication management, 
data storage operations, and overall communication. A 
separate Socket.IO server is used to handle real-time 
connections and multicasting of messages effectively, 
making the user experience dynamic and interactive. To 
integrate ai functionalities google Gemini large language 
model is used. It is carefully joined in the backend making 
efficient frontend and every major operation server based 
and smooth. 

3.3 Database (MongoDB):   

This application used a NoSQL database for flexible data 
storage, that can capture and deal with various data 
structures. It stores essential user information, including 
profiles and authentication details, alongside detail project 
data such as code files and collaboration settings. Besides, 
the database keeps every chat message with its content, 
timestamp, and related user ID, which provides a long-term 
record of communications. Along with how much time each 
session lasted. This way database ensures smooth user 
experience. 

3.4 Real-Time Communication (Socket.IO): 

This application provides a highly interactive and dynamic 
experience, central to which is its real-time chat messaging 
system, allowing users to communicate instantly and 
seamlessly. Beyond simple messaging, it incorporates a 
robust collaborative code editing feature. This powerful 
feature guarantees several users working simultaneously on 
the same codebase with synchronized cursors in real-time 
and immediate broadcasting of every update, creating a 
genuinely shared environment. Enhancing these are real-
time user presence indicators, which inform the 
collaborators about each other's online status, instilling 
within them a sense of connectedness and awareness in the 
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shared development space. Such integrated features aim to 
maximize productivity and enable efficient collaboration. 

3.5 Caching and Session Management (Redis): 

Redis is essential to improve the performance and 
scalability of the application. Redis is mainly used for 
frequently accessed data caching, like user profiles and 
project metadata, to minimize database load and quicken 
response times. Also, Redis plays an important role in 
storing and handling Socket.IO sessions, which is useful 
especially in a busy environment to provide smooth real-
time communication between multiple server instances. 
Finally, Redis is used effectively for rate limiting API calls to 
the backend to prevent unnecessary calls and provide 
reasonable resource utilization that at the end proves 
efficient for all the system. 

3.6 AI Integration (Google Gemini API): 

This application vividly improves the developer's 
experience using its AI-based capabilities. In the code 
editor, it supports smart code completion and appropriate 
hints, simplifying the coding process. Using natural 
language processing, the system supports dynamic chat 
communications like sentiment detection and auto-
response for more natural communication. In addition, it 
provides useful assistance in code descriptions and auto-
documentation generation, simplifying complicated code 
bases for knowledge and maintenance. The AI also assists in 
finding and fixing problems by detecting errors and 
debugging support, adding to a more productive 
development process. 

4. METHODOLOGY 

4.1 Process 

o User Authentication & Session Management: The 
system starts with very secure use authentication, 
where users can register and login using JWT tokens 
and this system further uses Redis for caching of 
active sessions to minimize load on database. 

o Real-Time Chat System (Socket.IO): For enabling real-
time communication, the chat system uses Socket Io a 
library that deals with sockets. When a user sends a 
message, the client side or user side emits it to server, 
which after that sends it to recipients instantly along 
with it at the same time is stores message in Mongo-
Db for later access. 

o AI-Powered Coding Assistance (Gemini API): The AI-
powered assistant gets activated when user ask for 
help in the chat-box. The client side submits queries to 
the server side, which than uses google LLM to 
process and generate appropriate solution and sends 
it back to client side or user in real time using web 
sockets. 

o Collaborative Coding Workspace: The collaborative 
coding workspace allows multiple developers to work 
all at same time together in shared environments, 
with powerful socket library Socket.io synchronizing 
all the code changes across all connected clients in 
seconds and backend API are used to execute code 
and provide real time output. 

o Performance Optimization (Redis): To guarantee 
highly optimized performance, Redis a database that 
work with cache memory is used. Redis caches 
frequently accessed data like chats and profiles. 
Leading to drastic reduction in latency and calls to 
server.  

o Version Control Integration (Git-based): To take 
collaborative functionality to a step further, to develop 
robust practices the system is integrated with git, a 
version control software technology. Git enables 
developers to track code changes, move back to them 
and manage several branches of development 
process. Later all code modifications can be stored in 
shared environment. 

o Code Execution Environment & Security Sandboxing: 
For a collaborative coding environment and having AI 
coding assistant that provides real time output, the 
system incorporates a quarantined environment or 
sandbox environment. The code is executed in this 
container and for that technology used is Docker. This 
ensures that code submitted by users cannot access 
and damage underlying system resources and offers a 
secure environment for executing untrusted code, 
while also gathering and streaming the execution 
output back to users. 

o Deployment & Scalability: Finally, the application is 
designed for scalability, featuring Docker 
containerization for easy deployment, load balancing 
to accommodate numerous concurrent users, and 
WebSocket clusters to maintain high-performance 
real-time functionality under heavy usage. 

 

Fig 4.1 WORKFLOW DIAGRAM 
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5. RESULT 

The Real-Time Chat & Coding Collaboration Hub is a 
powerful platform that flawlessly integrates the MERN 
stack, Google Gemini AI, Redis, and Socket.IO to deliver an 
extraordinary communication and development experience. 
It offers smooth real-time communication through 
Socket.IO, offering instant messaging with features like 
typing indicators and read receipts for natural and 
immediate connections. The platform claims AI-enhanced 
coding abilities, leveraging Google Gemini that provides 
smart code suggestions, debugging support, and natural 
language-to-code conversion. Thus, significantly boosting 
developer productivity. With efficient performance driven 
by Redis caching, the system ensures lightning-fast message 
retrieval and session management, maintaining a constantly 
quick and fluid user experience. The multi-user real-time 
collaborative coding capability provides strong support for 
multi-user real-time code editing, including live cursor 
harmonization, smart syntax highlighting, and terminal 
execution, supporting unparallel collaboration. Built on 
enterprise-class requirements, the system shows excellent 
scalability with WebSocket clustering and load balancing 
support, supporting more than 10,000 simultaneous users 
while being very responsive. Lastly, a set of user-friendly 
features including flexible dark/light modes, easy file 
sharing, user-friendly Kanban boards, and optional end-to-
end encryption further facilitates usability and security to 
enable a safe, flexible, and engaging user experience. 

6. CONCLUSION 

o Git Integration: Git integration allows us for strong 
version control directly within the platform. 
Developers will be able to effortlessly manage code 
changes, track history, branch for new features, and 
merge contributions, ensuring collaborative coding is 
not only real-time but also well-governed and efficient. 

o Mobile Support: Extending to mobile platforms will 
allow on-the-go incident management and instant 
access to key development tools. This will allow 
developers to remain receptive to issues and 
productive even when not at their main workstations, 
improving flexibility and reducing downtime. 

o Fine-Tuned AI Models: Coming improvements will 
also involve creating and incorporating fine-tuned AI 
models specifically designed for domain-specific code. 
For example, models learned on Kubernetes 
configurations or targeted frameworks will offer even 
more accurate and pertinent code suggestions, smart 
debugging, and optimization, significantly boosting 
efficiency for targeted development tasks. 

o Increased Project Management & Analytics:  
combining AI-driven analytics with more advanced 
project management tools, more information about 

team performance, project development, and possible 
tailbacks can be attained. Implementing these 
mentioned techniques will result in faster completion 
of projects, along with efficient resource management. 

o Automated Testing & Quality Assurance: Using AI 
for automated testing and constant quality assurance 
will significantly lower manual labour and enhance 
code consistency. The platform will automatically 
generate test cases and run those test case and then 
generate detailed report to further improve quality. 

o Personalized Learning & Skill Development: The 
platform will enhance to provide customized learning 
pathways and skill development opportunities as per 
the needs of specific developers and project 
requirements. AI will suggest appropriate tutorials, 
documentation, and best practices, enable continuous 
progress and keep developers up-to-date with 
emergent technologies. 

7. FUTURE SCOPE 
 
o Better Code Generation and AI Integration: Focus of 

further development is integrating a better artificial 
intelligence large language model. The better the 
language model, the better the code generation. 
Implementing a language model that has been trained 
specifically for code generation and handle developer 
queries. 
 

o Advanced Collaboration and Project Management:     
Develop the real-time collaboration features beyond 
chat. Provide shared code editing with classy conflict 
resolution mechanisms so that more than one user can 
edit the same file at a time. Integrate a powerful project 
management system with tools such as task allocation, 
progress monitoring, and Gantt charts. 
 

o Scalability and Performance Optimization: 
Optimize the backend architecture and 
database schema to address scalability 
issues. Add caching systems to lower server load 
and enhance response time. Further can implement 
server less functions and avoid using states in backend 
and for performance optimization, implement stateless 
backend. 
 

o Expanded Ecosystem and Integrations:  Integrate 
with widely used third-party tools and 
services, including cloud providers (AWS, Azure, GCP), 
CI/CD pipelines (Jenkins, GitHub Actions), and project 
management platforms (Jira, Trello). Create an API 
to enable developers to create custom integrations and 
extend the functionality of the platform.                                                                                                

o Community Development and Learning Materials: 
Founding a community or stack pulse community that 
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will be cherished with experienced developer, new 
programmers. The goal is to provide knowledge seeker 
and learners with documentations and official updates.  

 
8. ACKNOWLEDGEMENT 

We are grateful to Dr. Mrs. Shanu K. Rakesh of the Chouksey 
Engineering College Department of Computer Science for 
her assistance with methodology and manual validation of 
the results of the Stackpulse: A central hub for coding and 
collaboration. 

9. REFERENCES 

[1] “IEEE”, February 2022 An investigation on trust in AI-
enabled collaboration: Application of AI-Driven chatbot in 
accommodation-based sharing economy.  

[2] “Pavan Kamthane”, January 2025 Groupify [A Real Time 
Collaboration Tool] Published Jan 31, 2025 · Pavan 
Kamthane. 

[3] “Hritik Pathak, Harijan Ritik, Rameshwar Pawar, Y. 
Pingle”, April 2024   Human–AI collaboration enables more 
empathic conversations in text-based peer-to-peer mental 
health support (Published Mar 28, 2022 – Ashish Sharma, 
Inna Wanyin Lin, Adam S. Miner). 

[4] “Aarti Gaikwad”, May 2024 Understanding Real-Time 
Collaborative Programming: A Study of Visual Studio Live 
Share. 

[5] “Victoria Jackson”, March 2022 Collaboration Tools for 
Developers, IEEE Software 

[6] “Benjamin Klieger”, Dec 2024 ChatCollab: Exploring 
Collaboration Between Humans and AI Agents in Software 
Teams. 

[7] “John W. Castro”, July 2023 Perceived usability of 
collaborative modeling tools. 

[8] “B. Porter, F. Grippa”, Dec 2020 A Platform for AI-
Enabled Real-Time Feedback to Promote Digital 
Collaboration. 

 

 

 


