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1. Core Features 

• Admin Side: 
o Dashboard: Overview of statistics (e.g., number of students, courses, 

departments, etc.). 
o Manage Students: Add, update, delete, and view students' details. 
o Manage Courses: Add, update, delete, and assign courses to instructors. 
o Manage Instructors: Add, update, and delete instructor details. 
o Manage Departments: Add, update, and delete departments. 
o Manage Results: Upload and manage student grades and results. 
o Fees Management: Track student payments and dues. 
o Notifications: Send notifications to students for form submissions, due 

dates, etc. 

 

• Student Side: 
o Profile: View and update personal details. 
o Course Enrollment: View enrolled courses, and enroll in available ones. 
o Results: View grades and exam results. 
o Fees: View payment history and dues. 
o Forms: Submit and track forms (e.g., course drop requests, scholarships, 

etc.). 

 
 
 
 
 
 
 
 
 



2. Database Design (SQL) 

Tables Overview: 

We'll use MySQL for the database. Below are the main tables for the project: 

1. Users: 
o id, name, email, password, role (admin/student), profile_info, created_at, 

updated_at 

 

2. Students: 
o id, user_id (FK to Users), student_id, department_id, dob, address, phone, 

enrollment_date, created_at, updated_at 

 

3. Instructors: 
o id, user_id (FK to Users), department_id, qualification, contact_info, 

created_at, updated_at 

 

4. Departments: 
o id, name, head_of_department_id, created_at, updated_at 

 

5. Courses: 
o id, course_name, department_id, instructor_id, credits, created_at, 

updated_at 

 

6. Enrollments: 
o id, student_id, course_id, enrollment_date, created_at, updated_at 

 

7. Results: 
o id, student_id, course_id, grade, exam_date, created_at, updated_at 

 

8. Fees: 
o id, student_id, amount, payment_status (Paid/Unpaid), due_date, 

created_at, updated_at 



 

 

9. Notifications: 
o id, user_id, message, is_read, created_at, updated_at 

 

10. Forms: 
o id, student_id, form_type, submission_data, status 

(Approved/Rejected/Pending), created_at, updated_at 

 
 
 

3. Tech Stack 

• Frontend: 
o React: For building the user interface with reusable components. 
o Tailwind CSS: For efficient styling with utility-first CSS classes. 
o React Router: For navigation and routing between pages. 
o Axios: For making HTTP requests to the backend. 
o State Management: You can use Redux or Context API for managing 

global state, like user authentication and notifications. 

 

• Backend: 
o Node.js with Express: To build the REST API. 
o Sequelize or TypeORM: ORM for MySQL/PostgreSQL database 

management. These tools help in querying the database, defining models, 
and handling migrations. 

o JWT (JSON Web Tokens): For user authentication and session 
management. 

o Bcrypt: For password hashing. 

 

• Database: 
o MySQL: The relational database for storing all data. 
o Sequelize or TypeORM: ORM for managing database models and 

migrations. 



4. API Routes 

Admin Routes: 

1. /api/admin/students 
o GET: List all students. 
o POST: Add a new student. 
o PUT /:id: Update student details. 
o DELETE /:id: Delete student. 

 

2. /api/admin/courses 
o GET: List all courses. 
o POST: Add a new course. 
o PUT /:id: Update course details. 
o DELETE /:id: Delete course. 

 

3. /api/admin/instructors 
o GET: List all instructors. 
o POST: Add a new instructor. 
o PUT /:id: Update instructor details. 
o DELETE /:id: Delete instructor. 

 

4. /api/admin/results 
o POST: Add student results. 
o GET: Fetch results for a student/course. 

 

5. /api/admin/attendance 
o POST: Mark attendance for students. 
o GET: View attendance records. 

 

6. /api/admin/fees 
o POST: Update payment status. 
o GET: View student payment history. 

 
 



 
 
 

Student Routes: 

1. /api/student/profile 
o GET: Get student profile. 
o PUT: Update student profile. 

 

2. /api/student/courses 
o GET: View enrolled courses. 
o POST: Enroll in new courses. 

 

3. /api/student/results 
o GET: View exam results. 

 

4. /api/student/attendance 
o GET: View attendance record. 

 

5. /api/student/forms 
o GET: View submitted forms. 
o POST: Submit a new form. 

 

6. /api/student/fees 
o GET: View fees status. 
o POST: Update payment details. 

 
 
 
 
 
 
 



5. Frontend Components (React) 

1. Login & Registration: Authentication system with JWT for both admins and 
students. 

 

2. Admin Dashboard: 
o Overview of statistics (students, courses, payments, etc.). 
o Navigation menu for managing students, instructors, courses, and results. 

 

3. Student Dashboard: 
o Profile section to view and update personal info. 
o Enrolled courses list and course enrollment form. 
o View results, attendance, and fees sections. 

 

4. Forms: 
o Dynamic forms for students to submit various requests (course 

withdrawal, scholarships, etc.). 

 

5. Tables & Listings: 
o DataTables or similar table libraries for displaying data (students, courses, 

fees, etc.) with pagination and sorting. 

 
 

6. Authentication and Authorization 

• JWT will be used for authentication. After login, both students and admins will 
receive a token. 

 

• Role-based access control (RBAC) will be implemented so that admins can access 
all features while students can only access their own data (profile, results, 
courses, etc.). 



7. Implementation Steps 

Phase 1: Setting Up Backend 

1. Initialize Node.js project and install required dependencies (Express, 
Sequelize/TypeORM, JWT, etc.). 

2. Set up the database schema using Sequelize/TypeORM, create models for Users, 
Courses, Results, etc. 

3. Implement authentication (JWT) and create admin/student roles. 
4. Build the REST API for managing users, courses, results, and other features. 

 

Phase 2: Setting Up Frontend 

1. Initialize React project with Tailwind CSS. 
2. Create basic pages (Login, Dashboard, Profile, Courses, etc.). 
3. Implement state management for handling authentication and user data (e.g., 

using Redux). 
4. Create reusable components (tables, forms, modals). 

 

Phase 3: Connecting Frontend with Backend 

1. Use Axios to connect frontend components to the backend API. 
2. Implement routes and private routes based on authentication (e.g., separate 

admin and student dashboards). 
3. Ensure CRUD operations for managing students, courses, and other entities work 

seamlessly. 

 

Phase 4: Testing & Deployment 

1. Write unit and integration tests using tools like Jest (for the backend) and React 
Testing Library. 

2. Set up a CI/CD pipeline (e.g., using GitHub Actions) for automated testing and 
deployment. 

3. Deploy the application to a platform like Heroku (backend) and Vercel/Netlify 
(frontend). 

4. Set up the database on a cloud platform like AWS RDS or DigitalOcean for MySQL. 


