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Abstract—With the rapid pace of digital transformation
in higher education, universities worldwide face the
challenge of managing fragmented administrative,
communication, and learning systems. Students often
navigate multiple unconnected portals such as Learning
Management Systems (LMS), administrative Enterprise
Resource Planning (ERP) systems, independent peer-to-
peer marketplaces, and private chat platforms resulting
in cognitive overload, communication silos, and reduced
academic engagement. This paper presents the design
and implementation of StuNetVerse, a unified digital
ecosystem developed to consolidate academic
collaboration and student engagement into a single
cohesive platform. StuNetVerse integrates course
resource management, student-to-student collaboration
forums, an academic marketplace, and real-time
communication capabilities. Built on a modern web stack
utilizing Next.js for the frontend, NestJS with Prisma
ORM and PostgreSQL for the backend API services, and
Redis for websocket scaling, the platform supports real-
time event dissemination and notification pipelines.
System evaluations demonstrate that centralizing
student workflows under a unified, secure platform
improves user experience scores, fosters active peer-to-
peer resource sharing, and decreases latency in
notification dispatch. The results suggest that an
integrated digital campus hub is crucial for elevating
collaboration efficiency and student engagement in
modern educational settings.

Index  Terms—Digital  Transformation;  Higher
Education; Unified Campus Ecosystem; Student
Engagement; Academic Collaboration; Real-time
Notification Systems; NestJS; Next.js; WebSockets;
Database Design; Software Engineering.
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I. INTRODUCTION

Modern universities have evolved into highly digitized
institutions, relying heavily on software tools to
manage everything from course registration to lecture
delivery. However, the adoption of technology in
higher education has occurred in silos over many
years. As a result, the average student's digital
workspace is fragmented. An institution might use a
legacy ERP system for grade sheets, an LMS like
Moodle for assignments, an independent email
provider for administrative bulletins, external chat
networks (like WhatsApp) for cohort study
discussions, and secondary classified platforms for
exchange of physical academic resources. This
disjointed  environment compromises  student
productivity and detaches academic interactions from
the official university landscape.

In educational technology research, a unified digital
ecosystem is defined as a system of integrated digital
tools working harmoniously to support learning
outcomes, administrative efficiency, and organic peer
interactions. Creating such an ecosystem requires a
paradigm shift away from disjointed standalone
utilities toward unified platforms. When students can
access their syllabus, discuss concepts, buy reference
books from peers, and receive instant academic
notifications through a single sign-on system, their
cognitive load is reduced, enabling them to focus more
on their academic progress. Furthermore, institutional
transparency increases as administrative messages
reach students in real-time.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 11207



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

To address these needs, this paper presents
StuNetVerse: a unified digital ecosystem designed for
students and faculty. Developed as an research project
within the School of Computer System & Science
(SCSS) at Jaipur National University, StuNetVerse
aims to explore how modern web architectures can
consolidate academic workflows. By utilizing Next.js,
Nest]S, PostgreSQL, and Redis, the project
demonstrates a scalable blueprint for universities
looking to modernize their digital infrastructure.

II. PROBLEM STATEMENT

Digital fragmentation in universities presents three
primary challenges: administrative inefficiencies,
security vulnerabilities, and decreased student
engagement. Administratively, students are forced to
constantly switch context between disjointed, non-
communicative  software  packages. Important
bulletins published on university boards are often
missed because students do not actively log into
clunky, non-intuitive ERP  portals. Instead,
communication shifts to third-party social messaging
platforms. While convenient, these external networks
are unmoderated, present data privacy concerns,
expose students to spam, and fail to archive academic
assets collaboratively in an easily retrievable manner.
From a technical standpoint, integrating these
disparate systems remains a major obstacle. Legacy
ERP software often lacks modern, secure RESTful
APIs, preventing real-time data sync. This API
deficiency forces administrative staffs to perform
manual bulk data transfers, resulting in latency for
grade uploads and course registration updates. Finally,
peer-to-peer cooperation is isolated: students have no
official platform to share notes, form study circles, or
trade materials (like books, lab coats, and drawing
tools), forcing them to seek unverified, high-risk
public platforms.

III. OBJECTIVES

The primary goal of this research is to design,

implement, and evaluate StuNetVerse, a unified

digital campus hub. The specific technical and

academic objectives include:

e Consolidate Campus Software: Merge key
student-facing services Learning Management
Systems, social feeds, peer-to-peer marketplaces,
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and real-time study groups into a unified user
interface.

e Implement Real-time Communications: Build a
secure, scalable notification and messaging
pipeline using WebSockets and Redis Pub/Sub to
deliver  instant alerts and  minimize
communication latency.

e  Ensure Data Security and Privacy: Establish role-
based access control and token-based
authentication (JWT) to safeguard student
identities and institutional assets.

e Facilitate Peer Resource Sharing: Provide a
secure, peer-moderated marketplace within the
university network to lower textbook acquisition
costs and promote environmental sustainability
through reuse.

e Measure User Adoption: Deploy the prototype
and evaluate user satisfaction, system latency
under load, and the overall impact of portal
unification on student workflows.

IV. LITERATURE REVIEW

Over the past decade, educational technology research
has highlighted the benefits of active learning and
collaborative spaces in virtual environments. Modern
systems such as Moodle, Canvas, and Blackboard
have set benchmarks for structured learning, enabling
instructors to post course modules, create quizzes, and
log attendance. However, multiple studies indicate
that standard LMS platforms are primarily instructor-
centric, designed to enforce administrative workflows
rather than foster student-led collaboration. These
tools lack real-time chat interfaces, making interactive
group study difficult without resorting to external
social applications.

Conversely, general collaboration tools like Slack,
Microsoft Teams, and Discord have gained traction in
student cohorts. While these tools offer excellent real-
time chat and document sharing, they operate
independently from the institution's official ERP and
course catalogs. Students must manually create
channels and self-report groups, leading to fragmented
information storage. Furthermore, commercial
solutions do not offer localized features like campus
marketplaces or direct integrations with university
course structures, leaving a clear research gap in
campus-centric unified systems.
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Table I: Technology Stack Comparison and Rationale

Technology | StuNetVerse Alternative Selection Rationale
Layer Stack Choice
Frontend Next.js Angular / Vue Next.js offers robust server-side rendering, SEO management, and
Framework (React) faster hydration cycles.
Backend API NestJS Express / Django | NestJS provides a modular framework with out-of-the-box support for
Core (NodelS) TypeScript and WebSockets.
Database Prisma TypeORM / Prisma generates type-safe database queries automatically based on
Mapper ORM Sequelize relational database schemas.
Database PostgreSQL MySQL/ PostgreSQL supports rich relational queries, transactional integrity, and
Engine MongoDB native JSON indexing.
Caching & Redis Memcached / Redis provides dual capabilities: lightning-fast key-value cache and
Broker RabbitMQ high-throughput Socket.IO adapter.

Table II: Comparison of Disjointed Campus Systems and StuNetVerse Integration

System Type Core Features Strengths Weaknesses Proposed StuNetVerse Remedy
Standard LMS | Syllabus, homework Structured No real-time chat, lacking | Integrates LMS materials directly
(Moodle) submission, curriculum peer marketplace. with real-time cohort chat
grading. management. modules.
University Fee payment, course | Official database Clunky interfaces, no Acts as an interactive layer,
ERP registration, grades. of record. student engagement. reading ERP data via APIs with
modern UL
Social Chat Instant messaging, Highly popular, No structure, data leaks, Restructures chat around official
(WhatsApp) file sharing. immediate distraction risk. study groups with JNU domain
delivery. auth.
Classifieds Public marketplace Wide scale Safety risks, high spam, Provides localized peer-to-peer
(OLX) trading. availability. no campus trust. exchange exclusive to verified
university members.
Research Gap Analysis email credentials. Upon authentication, they are

While institutions deploy functional software systems,
the critical missing link is the integration layer. There
is a lack of research on how linking academic
databases (LMS) with student social systems (Feeds,
Chat) and peer-to-peer
(Marketplace) affects campus culture. High-traffic
student applications require a backend architecture
capable of handling concurrent bidirectional
WebSocket connections without excessive server
overhead. This study bridges this gap by outlining the

micro-economies

development of a secure, lightweight, and unified
digital platform designed for academic environments.

V. PROPOSED SYSTEM

StuNetVerse is a centralized, secure digital hub
designed specifically for university cohorts. Its
primary objective is to unify student workflows by
consolidating academic content delivery, peer
collaboration, and campus communications. Students
access the platform using their official university
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presented with a dashboard tailored to their enrolled
department and semester.

StuNetVerse consists of six integrated functional
modules, described below:

1. Authentication & Directory: Verifies users and
assigns access roles (Student, Faculty, Admin).

2. LMS Core Portal: Allows faculty to publish lecture
materials and track course syllabi.

3. Academic Forum & Social Feed: Provides a
structured space for questions, research posts, and
peer-to-peer assistance.

4. Peer Marketplace: Enables students to donate or sell
textbooks, calculators, and lab gear directly on
campus.

5. Live Study Group Chats: Real-time discussion
rooms auto-created for every registered course

6. Realtime Notification Center: Pushes instant alerts
on mobile and web clients regarding academic
milestones.
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Figure 8: Student Platform Navigation and Engagement Workflow

LMS Portal

Downloads lecture notes,
checks syllabus

Login Screen Dashboard (Hub) Study Group Chat

Enters Credentials, Main widgets list, Real-time communication,

checks Auth token feed highlights schedules discussions
Social Feed

Shares questions,
reads alerts

Figure 8: Student Platform Navigation and Engagement Workflow

Table III: Functional Modules of the StuNetVerse Digital Ecosystem

Module Name Primary Key Backend Database Entities Primary Function
User Service
Authentication Allusers | AuthService (berypt User, Session Handles login, password hashing, and
+JWT) token issuance.
LMS Portal Faculty / LmsService LmsCourse, Publishes materials and course tracking
Student (Prisma) LmsMaterial indices.
Social Feed Student / PostService Post, Like, Comment Enables post creation, conceptual
Faculty (CRUD) questions, and likes.
Peer Marketplace Student MarketService Marketplaceltem Hosts textbook lists and handles peer
trade requests.
Study Group Chat Student ChatGateway StudyGroup, Message Disseminates realtime text chats inside
(Socket.10) courses.
Notifications All users NotityGateway Notification Triggers push events for deadlines,
(Redis) messages, and approvals.

Figure 10: Study Group Collaboration and Data Sharing Hub

Student A Student B
Sends livechat msg Downloads syllabus doc

Study Group Hub
MCA_2026_SE

Shared resources

Note Repository Task Scheduler
POF notes / links stored Shared assiznment deadlines

Figure 10: Study Group Collaboration and Data Sharing Hub
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Table IV: System Access Matrix and Feature Permissions by Role

User Role | Dashboard Access Learning Features Social/Marketplace Rights Administrative Rights
Student Read-only academic Download materials, Create forum posts, list books | None. Subject to platform
summary widgets. join study chats. on marketplace. moderation filters.
Faculty Teaching analytics Upload course notes, Post announcements to social Moderate course-specific
summary. manage syllabus. feeds. study group discussions.
Administr Complete server Add courses, assign Approve marketplace posts, | Full user management, audit
ator and user metrics. instructors. verify listings. logs, service restarts.

VI. SYSTEM ARCHITECTURE

StuNetVerse utilizes a containerized, three-tier
architecture designed for horizontal scalability, high
availability, and ease of maintenance. The architecture
separates client interaction, API service coordination,
and database transactions. This separation ensures that
a traffic spike in real-time study chats does not disrupt
access to database records.

Requests enter the system through Nginx, which acts
as a reverse proxy, SSL termination gateway, and load

Fgure 1: High-Level Systen Architecture (StuMetWVerse)

Web Client {Hext.js)

React & Typeicript
Tailwind C53

balancer. Nginx routes HTTP calls to the NestJS
REST API nodes, while forwarding WebSocket
handshakes directly to active Socket.IO connection
gateways. To maintain user session states across
multiple clustered NestJS nodes, we use a Redis
adapter for Socket.I0. When an event occurs on Node
A, it publishes a message to a Redis channel; Node B,
subscribed to the same Redis channel, receives the
event and pushes it to the recipient's open WebSocket
connection. Prisma ORM handles data operations
between NestJS and a PostgreSQL database.
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Model: f Typeicript
Socket. | O Server f Pristma
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Figure 1: High-Level System Architecture (StuNetVerse)

VII. FRONTEND OVERVIEW

The client interface is developed using Next.js, a React
framework that supports server-side rendering (SSR),
static site generation, and code splitting. Code splitting
is critical for slow mobile networks, as it ensures
students only download the JavaScript bundle required
for the active page. The state management engine is
built on Zustand, providing a lightweight, hook-based
alternative to Redux. Zustand stores the student's
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authentication token, cached profile details, and Ul
theme settings, reducing unnecessary API calls.
Tailwind CSS is used for Ul styling, employing a
responsive, mobile-first design system. Given that a
large portion of students access the portal via mobile
phones, all components (tables, sidebars, dashboard
grids) adapt dynamically to small screens. The real-
time connection uses the ‘socket.io-client’ library,
establishing a persistent connection to the backend
gateway to instantly receive notifications without
manual page reloads.
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Fgure 2: Frontend Oient Component Architecture
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Figure 2: Frontend Client Component Architecture
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Instructor: Dr. Amit Sharma

Course Progress: B5%

Instructor: Mrs. Ritu Raj

Course Progress: 45%

E Syllabus E Materials (12 files)
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Instructor: Prof. K. R. Wyas

Course Progress: 60%

E Syllabus E Materials [12 files)
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Instructor: DOr. Meersj Gupta
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Upcoming Deadline: MCS-202 Assignment 2 [Dynamic Programming] is due in 14 hours.

Figure 12: LMS Course Dashboard with Progress Bars and Lecture Downloads

VIII. BACKEND OVERVIEW

The backend is constructed using the NestJS
framework, a modular NodeJS environment built on
Express. NestJS implements a clean separation of
concerns through Modules, Controllers, and Services.
Each feature of StuNetVerse (Auth, Users, LMS,
Marketplace, Posts, Chat) is structured as an
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independent module. This modular design makes the
codebase easy to maintain and allows individual
modules to be extracted into standalone microservices
if the student load grows.

Controllers define the REST API routes, handle
validation rules using TypeScript decorators, and map
HTTP response codes. Services contain the business
logic and database queries executed via Prisma Client.
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All API routes are documented using Swagger. A
compiler automatically generates interactive API

Figure 3: Modular Backend Architecture (Hest} Framework)

documentation from the code decorators, simplifying
backend development and testing.
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Figure 3: Modular Backend Architecture (NestJS Framework)

Figure 9: APl Request-Response Cycle & Middlewrare Interception

Student Ul Request Guard & Middleware
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LMS Controller
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Database query
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Return 1S0N Payload with courses list & HTTP 200 OK

Figure 9: API Request-Response Cycle & Middleware Interception

IX. DATABASE DESIGN

PostgreSQL serves as the primary relational database,
storing student records, course catalog data, forum
discussions,

marketplace listings, and notification states. To ensure
data integrity, the database enforces strict foreign key
relationships, cascade behaviors, and unique fields
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(such as emails and course codes). Databases queries
are optimized with indexes on foreign keys,
timestamps, and search attributes (like item names).
The database schema is mapped in Prisma. When
migrations run, Prisma generates SQL scripts to sync
the PostgreSQL database schema. The primary
database entities and their fields are shown in Figure
4.
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USER (Table)

id: UUID [PK]

email: String [Unique]
password: String [hashed)
name: String

role: Enum (Student, Admin)

department: String
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Fgure 4: Entity Relationship {ER) Database Schema Layout

POST (Table)

id: UUID [PK]

content: Text

authorld: UUID [FK <= User]
likesCaunt: Integer

reated At DateTime

STUDY_GROUP (Table)

id: UUID [PK]

name: 5tring
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creatarld: UUID [FK == User]
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createdAt: DateTime
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1: N User-Sells
LMS_COURSE (Table)

id: UUID [PK] id: UUID [PK]
title: String title: String
courseCode: String [Unique] price: Decimal
instructor: String
syllabus: Text

materialsUrl: String[]

MARKET_ITEM (Table)

sellerld: UUID [FKE -= User]

isDonated: Boolean

status: Enum [Awvailable, Sold)

Figure 4: Entity Relationship (ER) Database Schema Layout

X. AUTHENTICATION & SECURITY

StuNetVerse prioritizes security to protect student
information and prevent unauthorized access to
university records. Authentication is stateless, using
JSON Web Tokens (JWT). When a user logs in, the
server generates a token containing their unique ID,
role, and department. This token is signed with a secret
key and returned to the client in an HTTP-only cookie.
HTTP-only cookies prevent JavaScript-based Cross-
Site Scripting (XSS) attacks from reading the token.
For API requests, the client automatically sends this

Fgure S: Authentication Sequence & PWT lssuance Aow

Student Client APl Gateway

1. POST fauth/login [email, password)

cookie, and authentication guards verify the token's
validity before granting access to route handlers.
Password security is enforced on registration and
updates. Plaintext passwords are never stored in the
database; instead, they are hashed using the berypt
algorithm with a salt factor of 10. For database
interactions, Prisma automatically sanitizes inputs,
preventing SQL injection vulnerabilities. Role-Based
Access Control (RBAC) guards restrict administrative
and faculty-only endpoints, protecting system
configurations and grading interfaces.

Auth Service {MestI5)

2. Verify password hashes

5. Authenticated request (Bearer JWT)

Figure 5: Authentication Sequence & JWT Issuance Flow
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https://stunetverse jnu.eduflogin
StuNetVerse
Centralized &cademic Portal
University Email
shivarn.shakyawal @jnu.edu
Passvrord
Trouble logging in? Contact |T Support
Figure 13: Login Page Mockup with Secure JNU Domain Credentials Form
Table V: Security Features and Threat Mitigation Matrix
Security Aspect Target Threat Vector StuNetVerse Implementation Detail Verification Tool
Stateless JWT Session hijacking, Token signed with HS256, stored in Postman header analysis
Session CSRF HTTP-Only cookies, short expiration
window.
Berypt Password Database credentials Plaintext salted with 10 rounds on user Jest unit checks
Hashing leaks creation and verification.
Prisma Query SQL Injection attacks Pre-compiled query builders; parameters Automated code review
Parameter isolated from SQL code.
Express Helmet XSS, Clickjacking, HTTP security headers enforced (CSP, X- OWASP ZAP vulnerability
Middleware MIME sniffs Frame-Options, HSTS). scan
RBAC NestJS Privilege escalation Route decorator checking user payload Playwright API role tests
Guards attempts metadata before endpoint execution.

XI. REALTIME COMMUNICATION SYSTEM

A key feature of StuNetVerse is its real-time
communication engine, which supports dynamic study
chats and instant notifications. This system is built
using the SocketIO library, which runs on
WebSockets and provides automatic reconnection
fallbacks. When a student opens the platform, their
browser establishes a single persistent connection to
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the server, enabling low-latency, bidirectional
message exchange.

To support multiple concurrent backend instances, we
use a Redis Pub/Sub adapter to manage websocket
connections across servers. When an event (like a new
chat message) is sent, the server publishes it to Redis,
which distributes it to all instances. The server hosting
the recipient's websocket connection then pushes the
message to their browser, providing a seamless user
experience. This architecture is shown in Figure 6.]
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Fgure 6: Realtime Notification Distribution using Redis & WebSockets
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Figure 6: Realtime Notification Distribution using Redis & WebSockets

https:ffstunetverse. jnu.edu/notifications

STUNETVERSE

New Course Material Uploaded

Marketplace Inquiry

Study Group Alert
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Security Warning

Live Activity Motifications Stream

Prof. Vyas commented on your quest

Your account logged in from a new

an
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45 mins a0

Anuj Verma wants to request your Discrete Mathematics textbook listing....

2 hours ago

ve Zoom study session for MCA_Z026_SEat4 PM....

regarding database normalization forms....

Chromedeviceor

Figure 14: Realtime Notifications Feed Showing Contextual Alerts

XII. TESTING & EVALUATION

To ensure system reliability, performance, and
accessibility, StuNetVerse was evaluated using three
testing frameworks: Jest for unit tests, Playwright for
end-to-end user path testing, and Postman for REST
API validation. The testing suite covered business
logic functions, page responsiveness, websocket
reconnection, and route security permissions.
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Jest wverified backend services (such as hashing
passwords and generating JWT tokens) in isolation by
mock-testing database connections. Playwright
executed automated browser scripts to test critical user
paths, such as logging in, navigating to the social feed,
creating a post, and verifying that other users received
real-time alerts. Postman tested the backend API
endpoints under load to measure response times and
ensure consistent error handling.
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Table VI: Testing Summary and Verification Results

Test Category Primary Target Tools Utilized Sample Test Case Checked Result Status
Module
Unit testing AuthService, User Jest Verifies password match using berypt. 100% Passed
logic framework compare () with database hashes.
Integration LmsController, Jest & Docker Checks that creating a course correctly 100% Passed
testing Prisma queries initializes the group chat room.
End-to-End User login to Playwright Automates login form submission, checks Ul 100% Passed
(E2E) testing dashboard runner elements for layout shift.
navigation
API route All endpoints, JWT Postman / Calls GET /api/v1/users without JWT; 100% Passed
testing headers Newman verifies 401 Unauthorized blocks.
Load / Websockets, Redis Artillery Dispatches 500 concurrent chat messages; Avg delivery
Latency messaging engine measures delivery time. 28ms
testing
. . https:/fstunetverse. jnu.edufapi/docs

swagger APl Explorer & Spec Platform

StuMetVerse Unified APl Gateway Documentation

Provides REST endpoints for authentication, course resources, student marketplace and realtime feeds.

fapifvlfauthflogin

User authentication, retrieves I'WT Token in HTTP cookie

G

fapifvlfusers/profile

Retrieves active user profile details, role checks

Sfapifvlfposts/create

Uploads academic article, logs feeds activity

ET

Sapifulfimsfcourses

Downloads course modules index lists for student's department

DEL

? l

Sapifvl/marketplace fitem/{id}

Remaowes book listing or archives sold listing

Figure 15: Swagger REST API Interactive Endpoint Documentation

XII. RESULTS & DISCUSSION

Performance metrics show that the system scales

Following development, StuNetVerse was deployed in
a containerized test environment to
performance under load and user satisfaction. The
deployment consisted of two Docker containers
running the NestJS server behind a Nginx proxy, with
a Redis instance caching data and a PostgreSQL

evaluate

container handling database transaction. System
resource usage and latency metrics were monitored in
real-time using Prometheus and Grafana dashboards.
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efficiently under load. The Nginx reverse proxy
distributed HTTP requests evenly between the two
Nest]JS containers. The database connection pool
remained stable, and the Redis cache hit ratio reached
94.2% for frequently requested resources, such as
course details and user profile settings. WebSocket
delivery latency remained low, with notifications
dispatched to target devices in under 30 milliseconds
at peak load.
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Figure 7: Containerized Deployment Infrastructure {Docker & Monitoring)
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Figure 7: Containerized Deployment Infrastructure (Docker & Monitoring)

A user study was conducted with 80 students and
faculty members from the School of Computer System
& Science (SCSS) at Jaipur National University to
assess usability. Participants completed standard tasks
on the platform, such as downloading lecture notes,
posting questions on the social feed, and listing a
reference textbook for exchange. Following the study,
participants completed a System Usability Scale
(SUS) survey to evaluate their experience.

STUNETVERSE

Academic Summary

Current Semester: 2nd Semester

Registered Courses: 5 Active Courses

GPATracker: 8.84 /10.00 Cumulative

Centralized Announcement Board

Class Attendance: 89.2% (Good standing)

The platform received a mean SUS score of 84.6,
placing it in the 'Excellent' category for user
experience. Students noted that having course
materials, group discussions, and peer marketplaces
integrated into a single interface saved time and
reduced the need to manage multiple passwords.
Faculty members reported that the centralized feed and
study group chats improved communication
efficiency, as announcements could be pinned and
discussions archived for future reference.

Woelcome back, Shivam Shakyawal °

Active Groups & Collabs

an’s Office End Semester Practical Exam Dates announced - check LMS module sc
Dr. Amit (HOD)

Guest Lecture on Kubernetes Deployment Architecture this Wednesda

E-Library databases subscription renewed. Free access availablet

Figure 16: Centralized Student Dashboard Mockup with Sidebar Navigation
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. . https:/fstunetve

jnu.edufeed

STUNETVERSE Academic Forum & Discussion Feed

rask aquestion... Trending Discussions

HLMS_Schedules

m o
flavaflgorithms

12 posts

Rohan Sharma (Student)
I SCSS S ina
5C55 Department | 1 hour ago Falas_seminal

8 posts
Does anyone have the reference books for Advanced Database Design?

Looking for 50L query tuning guides or optimization POFs. #MarketplaceBooks

B 12 Likes E 4 Comments E Download Motes

Figure 17: Social Forum and Academic Feed with Trending Topics

L @ https:/fstunetve

Jnu.edufmarketplace

STUNETVERSE Peer-to-Peer Student Book & Resource Exchange

Mo lmage Mo Image Mo Image
Core Java: Vol | Refer... Engineering Physics La... Discrete Mathematics-...
Cwner: Rohan Sharma | MCAS2 Cnwener: PrivaSen | B.Tech 54 Cwner: Shivam 5. | MC
Used (Very Good) Like News Good condition
X 250 FREE (Donate) X300

Marketplace Guidelines

1. Only academic resources [books, notes, lab unifarms, scientific calculators)are permitted.
2. Commercial transactions are strictly student-to-student; JNU does not process payments.

3. Werify item authenticity in campus public areas before complete exchange.

Figure 18: Campus Peer-to-Peer Marketplace for Academic Resources
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. . https://stunetverse.jnu.edufadmin

University System Control Center & Analytics

System Owerview Total Users Concurrent WebSockets DB Transactions / sec Storage Used
2,482 412 88.4 18.4 GB
Active Students & .. Real-timeactivec.. Healthy 50L throug.. Postgres+ MinlOm..

Marketplace Approval Queue (Verification Required)

Item 1D f Title Seller Student Type Actions
M-9021: MCA Sem 2 Notes POF Aman Verma Study Guide Verify | Reject
M-9024: Chem Reference Vol 2 Sakshi Dubey Textbook Verify | Reject

Figure 19: Administrator System Console with Live Analytics Widgets

Figure 11: Mobile Responsive Screen Layout (StuMetVerse)

9:41 AR EE 100%
E StuNetVerse .

Attendance Score

Announcements [1 new)

Exam schedule posted in SC55.

Check details immediately onweb

B Market

Figure 20: Mobile Responsive UI Layout on Smartphone Frame Mockup
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. . https:/fmetrics jnu.edufgrafana

B Grafana Dashboard: StulletVerse Clusters [Live)

Active WebSocket Connections [Socket.10)

CPU Load Distribution [(Mest]S Nodes)

APl Endpoint Latency Resy 2 [(ms)

PostgreSQL Database Pool Status

lient Pools

Figure 21: Grafana System Performance and Websocket Latency Monitoring Dashboard

XIV. ADVANTAGES OF THE SYSTEM

StuNetVerse offers several advantages over traditional, fragmented university systems:
Table VII: Key Advantages of the StuNetVerse Unified Digital Ecosystem

Advantage Key Feature Impact on Campus Ecosystem Comparative Legacy System
Category Status
User Single Sign-On Reduces cognitive load, eliminates password Requires logging into 4-5
Experience interface fatigue, and saves student search time. different portals daily.
Academic Automated Study Enables students to ask questions and share study Silos discussions in
Collaboration Group chats resources instantly within their courses. unmoderated personal group
chats.
Resource P2P Marketplace Provides access to affordable materials by Requires buying new items or
Accessibility enabling peer-to-peer exchanges and donations. using public classifieds.
Technical Redis WebSockets Supports real-time alerts and high chat traffic Uses slow email loops or page-
Scalability clustering with minimal server overhead. refresh polling.

XV. LIMITATIONS

Despite its benefits, the prototype has limitations that
should be addressed before a campus-wide
deployment. A key challenge is integration with
legacy university ERP systems. Many older ERP
packages lack secure RESTful APIs, requiring custom
ETL (Extract, Transform, Load) scripts to sync student
enrollment and course catalogs. These batch processes
can cause data sync delays, especially during initial
course registration periods.

Additionally, real-time features require a persistent
internet connection. On slow campus networks or in
areas with poor mobile coverage, WebSockets may
frequently disconnect, triggering reconnection loops.

1JIRT 203564

While Socket.IO handles reconnections automatically,
students may experience brief notification delays
during network transitions. Finally, the student
marketplace requires active moderation to ensure
listings are limited to academic items and prevent
spam.

XVI. FUTURE SCOPE

StuNetVerse provides a foundation for future
development in several areas. Integrating machine
learning  models could offer personalized
recommendations, such as suggesting study groups,
relevant academic posts, and peer-to-peer resources
based on a student's course load and past interactions.
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Additionally, developing native mobile apps for i0S
and Android using React Native would allow
developers to reuse frontend logic and state
management components. Native mobile apps would
improve performance, enable push notifications
directly through mobile operating systems, and
support offline access to cached course materials.
Finally, adding collaborative document editing tools
(similar to Google Docs) directly within study group
chats would allow students to work together on
assignments without leaving the platform.

XVII. CONCLUSION

The digitalization of modern universities has led to
fragmented software environments that can reduce
student engagement and complicate administrative
workflows. This research has demonstrated that
centralizing academic, social, and marketplace
activities into a single digital platform significantly
improves usability and collaboration efficiency. The
StuNetVerse platform provides a secure, integrated
ecosystem where students can access course materials,
collaborate with peers in real-time, and trade
resources.

By using a modern web stack consisting of Next.js,
NestJS, PostgreSQL, and Redis, the platform supports
real-time communication with low server latency.
User studies and evaluations validate the system's
design, indicating high usability scores and positive
feedback from students and faculty. Ultimately,
unified digital hubs like StuNetVerse are key to
supporting student success, improving administration,
and fostering collaboration in modern university
settings.
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