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Abstract: CollaboSphere is a cutting-edge cloud-based platform for collaboration that was created mainly with students in mind.
It addresses the difficulties associated with information sharing and teamwork in both academic and professional settings.
CollaboSphere combines the capabilities of a project directory and collaboration centre to provide features including task/issue
tracking, real-time messaging, document sharing. CollaboSphere is powered by the powerful MERN stack, DevOps
methodologies, and AWS cloud infrastructure, which guarantees performance, scalability, and reliability. Students may easily
interact, share thoughts, and access collective expertise in this environment thanks to its novel features, which include a public
project directory and an accessible interface. CollaboSphere is a new era of teamwork and knowledge sharing that embodies
development and innovation in student collaboration through careful deployment, management, and scaling strategies.
Keywords: CollaboSphere, Collaboration platform, Project directory, Task tracking, Resource sharing, Academic projects,
MERN stack, DevOps techniques, AWS Cloud, DevOps, CI/CD Pipeline.

L. INTRODUCTION

Every student participates in college projects, whether they are major projects or personal projects, which help them improve their
academic knowledge and expertise. However, this knowledge is often not shared with others. What if these projects could be shared
as a resource with other students, either to expand their knowledge or to continue the effort and improve them? Additionally,
working on these projects with their teams can be a hectic endeavour. And when projects become more complex, it becomes more
difficult to track the project's tasks or issues, as well as which individual should be in charge of whichever duty. To address these
challenges and streamline the process, a collaborative platform with task management or issue tracking capabilities is required.

We propose Collabosphere as a solution to these problems. CollaboSphere provides students with an extensive feature set aimed at
improving teamwork and simplifying project administration. Students can assign tasks effectively and track the status of their
projects in real time using its task/issue tracking features. Team members may communicate easily and share ideas and feedback
instantly thanks to the platform’s real-time messaging feature. Furthermore, CollaboSphere's document sharing tool makes working
together on files easier and makes sure that all team members have easy access to project-related materials. In addition, the open
project directory is an invaluable tool that lets students find and work on a variety of projects, which promotes cooperation and
knowledge exchange among students. CollaboSphere provides students with a dependable platform by utilizing state-of-the-art
technologies. The platform, which is based on the MERN stack, makes use of JavaScript's capabilities to provide a fluid and
dynamic user experience. With AWS cloud infrastructure, CollaboSphere ensures high performance, scalability, and security for its
users. Additionally, the platform uses DevOps techniques, deploying and testing automatically using CI/CD pipelines and
containerization with Docker. This method not only speeds up the development process but also guarantees quick iteration and
delivery of features, allowing CollaboSphere to remain agile and responsive to its users' changing needs.

1. LITERATURE REVIEW

The use of modern technologies such as the MERN stack, AWS, Docker, and DevOps methodologies has transformed the
application landscape. The efficacy of these technologies in promoting smooth communication, project management, and
information exchange among students has received significant attention in recent research. The MERN stack is well-known for its
scalability and flexibility, and its capacity to produce reliable web applications and optimize the development process has led to its
broad appeal. Similar to this, AWS has become a major player in cloud computing by providing a number of services that enable
developers to easily create and launch apps. The delivery of high-quality solutions has been further enhanced by the use of Docker
for containerization and DevOps techniques for continuous integration and deployment.
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In addition, the achievements of companies using Trello and other task management software have shown the value of efficient
project management solutions in encouraging cooperation and productivity. Trello has been used by businesses like Airbnb, Google,
and Kickstarter to improve team communication, expedite project workflows, and successfully complete project milestones. This
pattern demonstrates the increasing understanding of the value of task management software in maximizing productivity and
promoting smooth teamwork.

A. Alalawi, A. Mohsin and A. Jassim in [1] present a comprehensive survey of AWS cloud development tools and services,
shedding light on the diverse array of offerings available for cloud-based development and insight into the various tools and services
provided by Amazon Web Services, exploring their functionalities and use cases.

Similarly, S. Neela, Y. Neyyala, V. Pendem, K. Peryala and V. V. Kumar in [3] present a case study on cloud computing-based
learning web applications developed using Amazon Web Services.

In [4], M. Soni discusses the implementation of end-to-end automation on the cloud with building pipelines, emphasizing the role of
DevOps practices in the insurance industry. The paper explores the integration of continuous integration, continuous testing, and
continuous delivery methodologies to streamline software development and deployment processes.

N. Kozma and D. Krsti¢ in [7] present a detailed examination of web application development techniques using the MERN stack,
encompassing methodologies, tools, and processes. The paper outlines a systematic approach to developing web applications, with a
focus on requirements analysis, design, implementation, testing, and presentation.

1. PROPOSED METHODOLOGY

A. Architecture of MERN Stack

Collabosphere uses MongoDB as its database, which provides an adaptable and scalable way to store project data, user data, and
other pertinent stuff. The server-side parts of Collabosphere are easier to construct with Express.js, a Node.js framework for
minimalist web applications that manages HT TP requests, routing, and middleware integration. React.js is used on the client side to
build dynamic, interactive user interfaces that provide real-time changes, smooth navigation, and effective data rendering. The
server-side runtime environment is powered by Node.js, which enables JavaScript code to run outside of the browser and makes
server-side tasks like data processing, authentication, and API interactions easier.

SERVER
r
CLIENT (8 NODEJS DATABASE
O g )
User React Express Mongoose MongoDB

Fig. 1 MERN Stack Architecture

B. CI/CD Pipeline using AWS

Using GitHub as the source code repository, AWS CodePipeline manages the CI/CD pipeline for the Collabosphere application.
CodePipeline causes AWS CodeBuild to create two Docker images, one for the frontend and one for the backend, from the source
code whenever there is a commit. These images are then pushed to Amazon Elastic Container Registry (ECR). These Docker
images are then used by AWS CodeDeploy for deploying the application on Amazon ECS (Elastic Container Service) clusters.
Rapid iteration and delivery of updates for the Collabosphere collaboration platform are made possible by this automated method,
which optimizes the deployment workflow and guarantees that changes are effectively developed, tested, and deployed to
production settings.
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Fig. 2 CI/CD Pipeline using AWS

V. IMPLEMENTATION
A. Database Design
The Collabosphere platform's database design takes into account a number of important entities and their relationships in an effort to
make user collaboration and project management more effective. The main entities are "user,” "project," "task," “resource," and
"message,” each of which has a distinct purpose in the operation of the system. Individuals utilizing the platform are represented by
the "user” entity, which has attributes like email, name, password, mobile number, image_url, and id (unique identifier). Because
they start and engage in a variety of projects inside Collabosphere, users are essential to the platform. Users are fundamental to the
platform, as they initiate and participate in various projects within Collabosphere.
The "project™ object on Collabosphere represents projects, which are fundamental to its collaborative environment. A project's id,
name, description, admin, participants, visibility (which establishes the project's accessibility), messages, resources, and tasks are
among its attributes. In Collabosphere, tasks and resources are essential to project management and content sharing. Attributes like
id, summary, description, addedBy, assignee, project, and status are all part of the "task™ entity. Comparably, information about
resources linked to a project, including name, id, uploadedBY, and project, is stored in the “resource" entity. Project participants can
communicate with one other through messages, which facilitate updates and discussions among project members. Project, content,
sender, id, and other attributes are all part of the "message” entity.
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Fig. 3 Database Design
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B. Tech Stack

React.js became the preferred choice for the frontend because of its declarative syntax, virtual DOM rendering, and component-
based design, which made it possible to create dynamic and interactive user interfaces. By enabling developers to create modular
and reusable user interface components, React.js improved both user experience and development efficiency. On the server side,
Express.js, a minimalist web application framework for Node.js, facilitated the development of RESTful APIs and middleware
integration, enabling seamless communication between the client and server components. The NoSQL database MongoDB Atlas
was chosen because of its scalability and versatility, which enable effective storing and retrieval of user data, project data, and other
pertinent content.

AWS and Docker are also used in the Collabosphere implementation in addition to the powerful frontend and backend technologies
previously stated. Collabosphere harnesses the scalability, dependability, and efficiency of cloud computing and containerization
technologies by integrating AWS and Docker into its implementation. This guarantees Collabosphere will continue to operate at a
high level of performance and availability while successfully satisfying user needs.

C. JSON Web Tokens (JWT)

When the user is logs in to the application, credentials are validated at the database and a JWT token is generated and sent back to
the client. Following that, the token is attached to the request headers and delivered to the backend for every subsequent request.
Upon receiving a request, the server will first verify that the JWT is valid. Only when it is valid and the user is authorized to access
the requested data, the request will be handled and the client will receive the data. If not, a 401 (Unauthorized) response is returned.

Login
— Validate Credentials —s
Valid
200+ JWT
l' Request with authorization
- header
Validate JWT

- |

If JWT invalid, send 401 and
application logout

Process request ——>

Data

«—_200response

Fig. 4 Authentication and Authorization using JWT
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D. Task Management

Thanks to Collabosphere's inclusion of react-beautiful-dnd, a powerful library for implementing drag-and-drop functionality task
management is simplified and easy to understand. The task management interface consists of three columns: *ToDo," "In Progress,"
and "Done," representing the different stages of task completion. Users can easily visualize the status of tasks and update their
progress by simply dragging and dropping tasks between columns. This intuitive interaction allows for seamless task prioritization
and workflow management, empowering users to efficiently organize and track project tasks.

E. Resource Sharing

Resource sharing in Collabosphere is made possible by a well-thought-out implementation plan. A resource or file that a user
uploads is securely stored in an Amazon S3 bucket. The S3 bucket is set up as private, limiting direct access to uploaded files in
order to preserve security.

SERVER

GLIENT ‘ () NoDEJS
O File | >eX File
User React Express AWS SDK 83

Fig. 5 File Upload to AWS S3

When a user requests access to a file, the server performs an authorization check to verify the user's access rights. The server creates
a signed URL for the resource if the user is allowed access to the file. This signed URL grants temporary and authenticated access to
the file, mitigating security risks associated with direct access to S3 buckets. The signed URL is then transmitted to the client-side
application, where the file is rendered.
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Fig. 6 File retrieval from AWS S3

F. Real-time Messaging

Collabosphere uses Socket.10, a JavaScript library, to provide real-time messaging in projects. Socket.10 allows bidirectional, real-
time communication between the client and server. WebSocket connections are made easier by Socket.10, which guarantees smooth,
low-latency data transfer between users and the server. This connection enables efficient and persistent communication channels,
ensuring that messages are promptly delivered to all project members subscribed to the corresponding project.
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Socket.10 uses event-driven architecture in the background to effectively manage message broadcasting. When a user sends a
message, Socket.lO's broadcasting feature is used by the server-side application to receive the message and distribute it to all
connected clients in the project's chat.

V. RESULT
A. Sign Up
New users can register and create an account on the Collabosphere platform through the Sign Up page. The Sign Up page has an
easy-to-use layout that leads visitors through the registration process with form fields that are obvious and straightforward. In order
to make an account, users are required to enter some details, including their name, password, email address, and mobile number

v @ Collabosphere x + - (=} X

< C @ localhost:5173/register aQ W o} oo

@ Collabosphere

Create your Collabosphere account

Name
Mobile
Emait

Password

Already have an account? Sian In

Fig. 7 Sign Up Page

B. Your Work (Home page)

Your Work page has two main sections: "Recent Projects” and "Assigned to Me." It is designed to offer a customized and simplified
experience. A carefully curated list of the user's most recently accessed projects is shown in the "Recent Projects" area, making it
easy and quick to access ongoing collaborations. Tasks that have been directly assigned to the logged-in user are compiled in the
"Assigned to Me" section. This area functions as a task management dashboard, giving customers a thorough picture of all of their
open tasks related to various projects.

~ @ collaboSphere x 4+ = a 153
<« G @ localhost:5173/user/your work Q tm ) oo
G CollaboSphere &) Your Work @ Projects \© Directory /6 a Varshith

Hello, Varshith.

Recent Projects View all

PDF Assistant

Software Project

Open tasks

Completed tasks

Assignedtome 9

Task

Job Tracker

Software Projcct

Open tasks

Completed tasks

Project

Collabosphere
Software Project

Open tasks

Completed tasks

Status Assigned by

Render PDFe Collabosphere Todo ) varchith
Update file Collabosphere Todo ) Varshith
Code viewer Collabosphere In Progress ) varshith
Profile dashboard Collabosphere Done ) Varshith

F— R P o SV

Fig. 8 Your Work Page

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

2158



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue 111 Mar 2024- Available at www.ijraset.com

C. Projects Page

The Projects page allows users to quickly scan and retrieve relevant project information by presenting project listings in an
organized table manner. Important information such as the project name, lead, visibility status, and task count are usually included
in each row of the project table.

v @ cCollaboSphere X o — o X
< (¢ ® localhost:5173/user/projects QU W o a o
G Collabosphere ) Your Work @ Projects O Directory a Q Varshith v

Name Visibility Members Todo In Progress Completed Lead

PDF Assistant Private 4 Members 0 Tasks 0 Tasks 1Task @ Varshitha
Job Tracker Public 3 Members 0 Tasks 0 Tasks 0 Tasks a Varshith
Collabosphere Public 4 Members 3 Tasks 3 Tasks 12 Tasks a Varshith

Fig. 9 Projects Page

D. Kanban Board Page
Project tasks are dynamically and visually represented on the Kanban Board page inside a single project. These activities are
arranged into three columns: "To Do,"” "In Progress,” and "Done." This Kanban-style methodology facilitates efficient task

management and teamwork among the project team by giving users a clear and intuitive overview of the project's workflow and task
status.

v @ CollaboSphere x 4 - (=] X
< C @ localhost;5173/user/projects/65e16ed74dd9f4960326278e/board a % O 0
G CollaboSphere &) Your Work & Projects I© Directory (54 Q Varshith ~v
Collabosphere Projects / Collabosphere
Board
(™ Board _
a Ge
[ Resources
D Chat Todo 6 In Progress 5 Done 7
Implement CI/CD Pipelines ] Assistant module ] Board Ul ]
&€ Project Settings
Update file ju} Optimize s3 bucket ] Real-time Messaging B
@ Details System
Render word docs O Profile dashboard in}
& Access CRUD for projects ]
Chat Ul ju} S3 for files n}
S3 for profile pictures a
Integrate Resource Library 7 Code viewer ]
Update profile o
Render PDFs O
e File viewer for Excel o
Optimize pdf render
o
component

Fig. 10 Kanban Board View
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E. Resources Page

Users can access and manage project-related files through the Resources tab inside a project. The Resources page offers a thorough
summary of all the resources related to the project, organized in a systematic table format. Important information like the resource
name, uploader, and upload date are usually included in each row of the resources table.

v @ CollaboSphere x  + - (s} X
< c @ localhost:5173/user/projects/65e16ed74dd9f4960326278e/resources Q Y In) = 0 o
@ Col[abosphere ®) Your Work @ Projects D Directory 2 a Varshith v
Collabosphere Projects / Collabosphere
Upload
Resources

(™ Board
D Resources Name Uploaded By Uploaded At Actions

Abstract of the Project - Cloud.docx ) Naren 5 days ago a
{9 Chat

resourceControllerjs ) Varshith 6 days ago ]

3 Project Settings

@ Details

(& Access

Fig. 11 Resources View

F. File View

Users can browse and interact with project-related files chosen from the resources table on the File Rendering page inside a single
project. Instead of requiring users to download or open files in other programs, this page provides a smooth way for them to access
and evaluate files within the Collabosphere platform. The File Rendering page includes syntax highlighting for files with code or
programming scripts to improve readability and comprehension.

v @ CollaboSphere x  + — o X
<« & (6] localhost:5173/user/projects/65e16ed74dd9f4960326278e/resources/65f35119b89b2cdbce6a98a0 Q % D a o
G CollaboSphere ® Your Work @ Projects O Directory o Q Varshith v
Collabosphere Projects / Collabosphere
resourceController.js
[ Board

import asyncHandler from “"express-async-handler";

[ Resources
import { StatusCodes } from "http-status-codes";

£ Chat import { deleteObject, getUrl, upload } from "../utils/s3.js";
import Project from "../models/Project.js";
%8 Project Settings import Resource from "../models/Resource.js";
@ Details export const uploadFile = asyncHandler(async (req, res) => {
const { userId } = req.user;
(& Access if (luserId) {
return res

. status(StatusCodes.UNAUTHORIZED)

.json({ message: "Unauthorized" });
}
const { projectId } = req.query;
const project = await Project.findById(projectId);
if (Iproject) {

return res
.status(StatusCodes.BAD_REQUEST)

R SRR ANV e s A s R A A

Fig. 12 File View
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G. Chat Page

A project's Chat page provides a dedicated area where participants may communicate in real time, exchange updates, and work
together efficiently.

v @ CollaboSphere x o+ - a %
< c @ localhost:5173/user/projects/65e16ed74dd9f4960326278e/chat Q % Im) = O o
G CollaboSphere ) Your Work @ Projects & Directory o Q Varshith v
Collabosphere Projects / Collabosphere
Chat
[ Board
[ Resources You (2]
Hello
) Chat =
@ Varshitha
3 Project Settings Hello
@ Details
[& Access

Fig. 13 Chat View
H. Details Page
The admin of the project has complete control over project parameters and participant management through the Details page within
a single project. Administrators can easily manage project members (add new members or remove existing members) and change
project details through the Details page.

v @ Collabosphere x 4+ - a8 x
€ C @ localhost:5173/user/projects/65e16ed74dd9f4960326278e/details Q W o} /I | o
@ Collabosphere ) Your Work @ Projects I© Directory 4 Q Varshith v
Collabosphere Projects / Collabosphere
Details
(™ Board

*Name Participants
[ Resources

Collabosphere

{9 Chat
Description Varshith
% Prolect Setiinge g varshith@gmail.com
In today's fast-paced and interconnected world,
© Details effective collaboration among team members is | Naren
@ — essential. However, traditional methods often %" naren@gmail.com x
prove inefficient, hindering productivity and
hampering seamless communication. This Ashraf
ashraf@gmail.com X
..-‘ Varshitha X
varshitha@gmail.com

Fig. 14 Project Details View

I. Directory Page

The Directory page acts as a thorough inventory of Collabosphere's open projects, giving users a convenient location to look
through and gain knowledge.
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v @ CollaboSphere x 4+ - (=] P
<« G @ localhost:5173/user/directory Qa % 9 00
@ CollaboSphere ®) Your Work Q@ Projects IO Directory 3 Q Varshith v
Directory
Job Tracker Collabosphere
Keep track of all your applied jobs and their In today's fast-paced and interconnected world,
status in one place. This is an application effective collaboration among team members is
developed using MERN stack. essential. However, traditional methods often
prove inefficient, hindering productivity and...

Fig. 15 Directory View

J.  Profile Page

Within Collabosphere, the Profile page functions as a user's personalized dashboard, giving them a summary of the projects, they
are involved in and how well they are managing their tasks. The Profile page includes interactive elements and visualizations that
provide visitors with actionable information, all designed to deliver insightful analytics and valuable insights. A bar chart
visualization on the Profile page shows the trends in the user's task completion over time. In addition, each project the user is
involved in has a leaderboard on the Profile page that displays the top workers according to the number of tasks finished. Users are
encouraged to actively contribute to the goals and accomplishments of the project by this leaderboard, which promotes healthy
competition within project teams.

v @ CollaboSphere x 4+ - =] X
< C @ localhost:5173/user/profile a % 9 oo :
@ CollaboSphere ® YourWork & Projects | Directory 3 €Y varshith v

Dashboard
Total Projects 5 Assigned Tasks D ‘Completed Tasks Al Pending tasks 5]
3 Projects 9 Tasks 6 Completed 3 Pending
Overview Leaderboard

Collabosphere ~
Check out your place.

Varshith

varshith@gmail.com

B¥  naren@
Ashraf
ashraf@gmail.com 2
= Varshitha

@ orchihacomaicon 2

Fig. 16 Profile Page

VI. CONCLUSION
To summarize, Collabosphere presents a revolutionary approach to addressing the difficulties associated with teamwork and project
administration in educational environments. Through the utilization of cutting-edge technologies like the MERN stack, AWS
infrastructure, and real-time communication tools like Socket.1O, Collabosphere provides students with an easy-to-use and seamless
environment for innovation, collaboration, and academic success. Collabosphere facilitates efficient communication, increases
productivity among project teams, and optimizes project workflows using tools including task management using Kanban boards
and file sharing.
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