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Abstract

The Next Generation Digital Campus Network is a web-based integrated academic
management system designed to digitalize and streamline campus operations through a secure
and centralized platform. The system is developed to overcome the limitations of traditional
manual record-keeping and fragmented digital tools by providing a unified solution that
connects administrators, faculty members, students, and guests under a single networked

environment.

The application consists of four dedicated panels: Admin, Faculty, Student, and Guest, each
with a customized dashboard and role-based access control. The Admin panel manages user
registration, role assignment, access permissions, security logs, and system settings. The
Faculty panel enables teachers to manage attendance, generate monthly reports, upload
assignments, evaluate submissions, record grades, and maintain timetables. The Student panel
allows students to view subjects, submit assignments, check attendance records, monitor
academic performance, and access schedules. The Guest panel provides limited access to
institutional overview, faculty and student information, attendance summaries, and feedback

submission.
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The system ensures data security, transparency, and efficient communication through
authentication mechanisms and activity monitoring. By automating attendance tracking,
assignment management, grading, and reporting, the platform reduces manual errors and

administrative workload.

Overall, the Next Generation Digital Campus Network enhances institutional efficiency,
promotes digital transformation in education, and provides a scalable and secure solution for

modern academic environments.
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Introduction

The rapid advancement of information and based platform that digitalizes and

communication technology has streamlines campus operations. This system

significantly transformed various sectors,

including education. Educational

institutions are increasingly adopting
digital platforms to manage academic and
activities

administrative efficiently.

Traditional methods of maintaining
attendance records, managing assignments,
recording grades, and handling user access
are often time-consuming, error-prone, and
difficult to monitor. To overcome these
challenges, a centralized and secure digital

system is essential for modern campuses.

The Next Generation Digital Campus
Network is designed as an integrated web-

connects administrators, faculty members,
students, and guests through dedicated
dashboards with controlled access. By
implementing role-based authentication
and authorization, the platform ensures that
each user can access only the modules
assigned to their role, thereby maintaining

data security and system integrity.

The Admin panel acts as the core

management  unit,  handling  user
registration, role assignment, permission
control, system settings, and security logs.
The Faculty panel supports academic

activities such as attendance management,
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assignment uploads, grading, and timetable
scheduling. The Student panel provides
access to subjects, assignment submissions,
marks, attendance records, and personal
profiles. The Guest panel offers limited
viewing access along with feedback

submission functionality.

This

paperwork,eliminateredundancyimprove

project aims to reduce
transparency, and enhance communication

within the institution. By automating

routine academic and administrative
processes, the Next Generation Digital
Campus Network creates a smart, secure,
and efficient digital ecosystem suitable for

modern educational environments.

management, the system significantly improves operational efficiency. The proposed

architecture ensures high performance and adaptability to future technological advancements.

A. Background

Educational institutions are increasingly
adopting digital technologies to streamline
academic and administrative operations.
Traditional campus management systems
rely heavily on manual record-keeping,
isolated software tools, and fragmented

communication channels.
These limitations create:
. Data redundancy

. Security vulnerabilities

B. Problem Statement
Existing campus systems often:
1. Lack centralized monitoring

2. Do not implement strong

2026 Volume 09 Issue 03 www.irjweb.com | March —

. Poor access control
. Inefficient monitoring
. Increased administrative

workload

To overcome these challenges, a centralized

digital platform is required.

role-based access control
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3. Fail to maintain proper activity logs
4. Have limited scalability
5. Provide weak

authentication mechanisms
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Hence, there is a need for a unified and

secure Digital Campus Network.

C. Objectives
The objectives of this system are:

. To develop a centralized

campus management platform

. To implement Role-Based
Access Control (RBAC)

. To provide secure
authentication

. To maintain security logs

. To reduce manual work

. To ensure scalability and

reliability
System Overview

The Digital Campus Network consists of

four major panels:
1. Admin Panel
2. Faculty Panel
3. Student Panel

4. Guest Panel

Each panel operates under defined access

permissions.

System Architecture

Peer Reviewed Journal, ISSN: 2581-7795
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A. Architectural Model

The system follows a Three-Tier

Architecture:
1. Presentation Layer

. User Interface (Web

Browser)
. Dashboards
. Forms
. Reports

2. Application Layer

. Business Logic

. Authentication Module
. Role Verification

. Log Processing

3. Data Layer

. MySQL Database

. User Records
. Logs
. Role Tables

. Activity Tables

B. Client-Server Model
Users interact through web browsers.

The server handles:
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. Authentication
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. Request validation . Upload academic updates
. Database queries . Manage profile
. Response generation . View assigned permissions
Detailed Module Description C. Student Module
A. Admin Module Students can:
The Admin panel is the core control system. . View academic information
Features: . Update profile
. View total users . Access authorized resources

. Add/Delete users

. Assign roles D. Guest Module

g View security logs Guests have limited access:

) Manage permissions . View public announcements
. Monitor login attempts . View campus details

Admin Dashboard Components:

1. Users Table

. Total Registered Users

Field Type Description
. Total Faculty

user_id INT Primary Ke
. Total Students e

) name VARCHAR User Name

. Active Users

email VARCHAR Email ID
. Suspended Accounts

password VARCHAR Encrypted Password

role_id INT Role Reference

B. Faculty Module

status VARCHAR Active/Suspended
Faculty members can:

. View student list
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2. Roles Table
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| role_id | INT |

| role_name | VARCHAR |

3. Permissions Table

| permission_id | INT |

| permission_name | VARCHAR |
4. Logs Table

[log_id | INT |

| user_id | INT |

| activity | TEXT |

| timestamp | DATETIME |

Role-Based
(RBAC)

Access Control

RBAC ensures that users only access

authorized modules.

RBAC Components:

. User
. Role
. Permission
. Session
RBAC Workflow:
1. User logs in
2. System verifies credentials
3. Role is retrieved

4. Permissions are assigned

5. Access granted or denied

Security Mechanisms

A. Authentication

. Username & Password
. Encrypted password storage
. Session management

B. Authorization

. Role verification before
access

. Dynamic permission
checking
C. Logging

Security logs record:

. Login attempts

. Failed login attempts

. Data modifications

. Role changes
Algorithms Used

A. Login AuthenticationAlgorithm
Step 1: User enters credentials

Step 2: Validate input
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Step 3: Compare encrypted password
Step 4: Retrieve role
Step 5: Create session

Step 6: Redirect to dashboard

B. Log Recording Algorithm
Step 1: Capture user action
Step 2: Identify user ID

Step 3: Record timestamp

Step 4: Insert into logs table

System Flow Diagrams

Level 0 DFD

External Entities:

. Admin
. Faculty
. Student
. Guest

All interact with:

. Digital Campus System

Use Case Diagram (Description)

Actors:

. Admin

I
CHE)

. Faculty
. Student
. Guest

Admin Use Cases:
. Manage Users
. Assign Roles
. View Logs
. Update Settings

Faculty Use Cases:

. Upload Data

. View Students
Student Use Cases:

. View Information

. Update Profile

Testing and Validation

A. Unit Testing
. Login Module
. User Management
. Log System

B. Integration Testing

. Role
Dashboard

Assignment +

. Log Tracking + User

Actions
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C. System Testing connectivity
. Full application testing

D. Security Testing
. SQL Injection Prevention

. Session Hijacking Testing

Performance Evaluation

Performance metrics:

. Response Time

. Server Load

. Database Query Speed

. Concurrent User Handling

The system supports multiple simultaneous

users with optimized query processing.

Advantages
1. Centralized Management
2. Secure Role-Based Access

3. Reduced Paperwork

4. Improved Monitoring

5. Scalable Architecture

6. Better Transparency
Limitations

1. Requires Internet
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2. Initial deployment cost
3. Training required for users

Future Enhancements
1. Cloud Deployment

2. Al-based Threat Detection

3. Biometric Authentication
4. Mobile
Application
Integration
5. Blockchain-based  Record Storage

6. Automated Attendance
System

7. Smart Notification System

Risk Analysis

Potential Risks:

. Data Breach

. Unauthorized Access
. Server Failure

. Network Downtime

Mitigation Strategies:

. Data Encryption
. Firewall Protection
. Backup Systems
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Comparative Analysis References
Feature Traditional System Digital Campus L. R. Sandhu et al., “Role-
Based Access Control Models,” IEEE
Security Low High
Computer.
Speed Slow Fast
2. I. Sommerville, Software
Monitering Manual Automated . .
Engineering, Pearson.
Access Control  Limited Role-Based ]
3. A. Silberschatz et al.,
ATy, Lo High Database System Concepts.

4. IEEE Standards Association
Deployment Strategy Documentation

1. Local Server Deployment . .
5. NIST Security Guidelines

2. Cloud-Based Deployment for Information Systems.

3. Hybrid Deployment

Conclusion

The Digital Campus Network Management
System provides a secure, scalable, and
efficient solution for modern educational
institutions. By integrating role-based
access control, activity monitoring,
centralized dashboards, and structured
database  management, the  system
significantly improves operational
efficiency. The proposed architecture
ensures high performance and adaptability

to future technological advancements.
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