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Abstract 

 

In the present-day educational landscape, Learning Management Systems (LMS) are very 

essential when it comes to the integration of academic activities, promotion of a seamless 

interaction between students, teachers, and administrators. The main business of this project is 

the development of a new LMS that can enhance digital learning by including course 

management, role-based access control, and via automated notifications. 

The system is made up of three main roles: Admin, Teacher, and Student, each of which has 

different functions. The Admin covers the entire platform, teaching the courses, teachers to the 

sections, and executing the enrollment of the students with system-generated roll numbers. 

Automated email notifications guarantee smooth onboarding and password management. The 

Teacher can manage the course sections, upload learning materials, assign and grade 

assessments, and supervise student submissions. The Student can oversee academic progress, 

check classes given to him, send his assignments, and use the calendar to plan all the necessary 

tasks. In addition, a cutting-edge AI-based course recommendation mechanism is anticipated to 

come out very soon, which will result in highly personalized learning experiences. 

 Security and access have been given the highest priority through different authentication 

methods which include a login system with password recovery, reset tokens, and welcome 

emails. The LMS also uses an intelligent assignment tracking system that allows for real-time 

progress updates, submission statuses, and deadline reminders. 

By making use of a well-structured database design and a scalable architecture, this LMS does 

not only guarantee efficient learning management but also reduces administrative overhead and 

augments student engagement. The system is aimed at becoming digital learning that is all-

encompassing and transformable into ready-made AI-driven enhancements for schools in the 

future. 
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                                                              1.  Introduction 

Lately, education has been changed almost everywhere with the creation of new technology and 

the effect of which we see in schools. Digital learning, a major aspect of modern academic 

institutions, is now a non-negotiable choice, thanks to the rapid rise of technology. Correct 

implementation of a Learning Management System (LMS) is key to the success of the online 

education process. This system provides a structured platform for course management, facilitates 

student-teacher interaction, tracks assessment, and is automated administration. However, the 

existing LMS platforms are weak points in ineffective user management, automation is not 

integrated correctly, poor communication channels, and progress is tracked on a limited basis, 

making learning and teaching difficult. 

With this in mind, a comprehensive and scalable Learning Management System supplemented 

by a course that automatically provides the student with assignments, enrollment, and assessment 

management. As long as the security measure is properly implemented, only admins, teachers, 

and students would be the ones to access this system. In the meantime, it is hoped that an AI-

guided course recommendation tool will be developed and used for personalized learning 

experience. 
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1.1 Motivations 

LMS systems, which are traditional in nature like Moodle, lack the automation of real-time 

engagement, and the AI assistance, for example, which makes them less efficient in modern 

digital education. Our AI-driven LMS makes up for such shortages by improving not only 

security but also efficiency and user experience for students, teachers, and administrators. 

Principal reasons are as follows: 

Automation & Efficiency – This is done by spending really less time on the course daily, which 

machines will be responsible for the correct authentication of an individual, as well as for 

assignments and grading. This leads to a decreased workload for educators. 

AI Quiz Generator & Smart Assessments – The quiz creation process is now turned into making 

the MCQ-like exams and quick grading of the assessments or quizzes for teachers and students. 

Enhanced User Experience – In this very regard are provided the following: real-time messaging 

and interactive learning tools, all of it is designed in such a way as to provide users with a 

seamless experience. 

AI-Driven Personalization – The application as well gives not so much course a suggestion as 

tailored to the individual student progress, the latter - support chatbots to improve the system. 

Seamless Communication – The remodeling of the forums is one of the initiatives, the real-time 

messaging, and engagement tracking being then obligatory to achieve this favorable student-

teacher interaction. 

Furthermore, using AI, our LMS redefines digital learning by enabling education to be more 

accessible, efficient, and engaging. 

1.2 Objectives: 

The primary aim of this project is to develop an LMS platform that is robust, user-friendly, and 

efficient, through which academic operations will run more smoothly, with administrative 

workload being lessened and the synergy between students and teachers getting better. 
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1.2.1 Primary Objective: 

● Developing a functioning Learning Management System that is both secure and scalable 

with role-based access control (Admin, Teacher, Student) is the end goal. 

● The automation of both student and teacher onboarding via email-based authentication 

and password management shall also be a point of emphasis. 

● FR2: Course management that is capable of performing a number of actions like course 

creation, course allocation, and course management monitoring is another thing that will 

be offered to Admins. 

● Teachers will have privileges to deal with the most important functions, including section 

management, the uploading of learning materials, and the monitoring of student 

performance. 

● Students can be able to follow their assigned courses, submit assignments, and monitor 

deadlines by utilizing the Student feature. 

● Developing a calendar-based assignment tracking system with timers and submission 

status indicators helps in promoting organized time management.  

1.2.2 Secondary Objective: 

● An artificial intelligence-driven course recommendation system is anticipated to be the 

main feature in the next phase which is planned for personalized learning. 

● To maintain the security of the system, we'll use a two-factor authentication mechanism 

and role-based permissions. 

● Admins will get detailed analytics and reports so they can oversee the teacher and student 

activity. 

● The best way to incorporate the real-time notifications and communication tools is by 

providing a platform for students and educators. 

1.3 Problem Statement: 

The current Learning Management Systems (LMS) face critical challenges that hinder the 

learning experience for both educators and students. Inefficient user administration, lack of 

automation, and poor communication channels create fragmented educational environments. 
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Teachers struggle to monitor student progress, provide personalized support, and organize course 

materials efficiently. Meanwhile, students face difficulties in keeping track of assignments, 

deadlines, and class announcements, leading to reduced engagement and lower academic 

performance. The absence of real-time alerts and progress tracking further limits the ability of 

both students and educators to gain meaningful insights into the learning process. 

Moreover, most existing LMS platforms do not leverage AI-driven technologies to personalize 

learning experiences. They primarily focus on course delivery and grading without providing 

customized recommendations or adaptive learning materials. To address these gaps, this project 

introduces an advanced LMS with AI-based course recommendations, automated notifications, 

and a secure role-based access control system. By integrating intelligent automation and real-

time progress tracking, the system ensures a seamless, efficient, and highly personalized digital 

learning experience. 

1.4 Problems with Existing System: 

Many of the Learning Management Systems (LMS) that are already existing, particularly the 

ones like Moodle, have many limitations that hinder their use, automation, engagement, and AI 

integration. The following issues will shed light on how our system solves these issues: 

Inefficient Assignment Management: 

● There has been no interactive dashboard for deadline tracking and submission status. 

● Teachers have no way of tracking if students have accessed the assignment materials. 

● No plagiarism checker further increases the manual workload. 

Limited Course and Study Material Tracking: 

● Students have no intuitive way to monitor their registered courses and lectures which is 

like a fresh incoming college freshman without a map. 

● Teachers are unable to monitor how much the students are involved in the didactic 

materials. 
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Lack of AI-Powered Assistance for Students: 

● Students do not receive AI-based course recommendations tailored to their performance. 

● No AI chatbot is there to retain the learners' queries during lessons and refer to the 

corresponding lectures later. 

Outdated Exam and Quiz Management: 

● Creating manual quizzes is a long-term task. 

● An AI-powered quiz generator for dynamic difficulty levels is out of the question. 

● AI-generated question sets are not available as a download option. 

Limited Communication and Messaging Features: 

● The lack of real-time student-teacher interaction in the basic messaging tools. 

● There is no chatbot for instant assignment or study material inquiries as yet. 

Insufficient AI-Powered Teacher Tools: 

● There is no AI feature that automate quiz generation from uploaded study materials. 

● Teachers are left to manually create exams and assignments. 

No Intelligent Exam Security Features: 

● No automatic plagiarism checking for homework. 

● No automatic tracking of student engagement during tests 

● No proper quiz difficulty levels 

1.5 Project Overview: 

The LMS that is developed is the novel, AI-powered solution. It is designed to bring 

improvement in automation, security and user experience as opposed to traditional platforms like 

Moodle. 

The chief features are the automated authentication through the email that occurs when the 

verification is done for easy onboarding of students, teachers, and admins, along with the role-
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based access control. The Assignment Dashboard allows students to keep track of deadlines with 

automated grading and plagiarism detection for teachers being part of it. 

AI-powered software contains the course recommendation system that is based on student's 

performance and also has an AI chatbot for academic support. The system even streamlines the 

assessments with an automated quiz generation, MCQ exams, and instant grading. 

Teachers are provided with an advanced tracking system that helps them in monitoring student 

engagement, and they can save time by using real-time messaging that replaces the forum-based 

communication. 

In summary, on the one hand, administrators are relieved of the tedious workloads, while on the 

other hand, a good communication network that fosters education, is conducted hence leading to 

efficient and interesting studies. 

2.Domain Analysis 

The Learning Management System (LMS) which is going to be proposed is predicated upon kup 

of traditional platforms such as Moodle that it will bridge its limitations and also it will be 

incorporated with some progressive tools like AI-driven recommendations, automated quiz 

generation, real-time notifications, and plagiarism detection. The part that analyzes the overall 

feasibility through different points of view is: 

2.1 Customer: 

Our AI-driven LMS is meant for students and professionals working within the education sector 

and corporate world, allowing for the automation, sustainability, and wise assistance of learning. 

Educational Institutions Universities & Colleges - Provides AI-based grading, assessments 

accompanied by AI, and personalized training guidelines for students. Schools (K-12) – It makes 

the curriculum interesting by presenting it in an interactive and engaging manner that is teacher 

lead and feeds it with AI-based recommendations, as well as supporting student-teacher real-time 

communication. Online Learning Platforms – AI technology which takes the form of chatbots, 

quiz makers of the AI kind, and automatic content delivery improves the learning. 
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Corporate Training & Professional Development - Assist employees in the acquisition of new 

skills and the development of new knowledge areas by using AI-based content and automated 

evaluations of the skills.  

 

Skill Development & Certification Programs - Provides a smooth experience for the users by 

doing the grading automatically, letting them know their progress in real-time. 

Government & Non-Profit Organizations - Enables the development of skills by secure role-

based access and AI-generated assessments.  

NGOs & Educational Foundations - It provides a mechanism supportive of distant and 

disadvantaged learners; 

Coaching Centers & Test Prep Services – Lets students know how they are doing at the moment 

and gives them individualized suggestions to improve their learning. 

This LMS based on AI has been designed to disrupt the education industry by providing 

automated, secure, and personalized learning that can be deployed across various sectors to make 

learning more effective and engaging. 

2.2 Stakeholders: 

Students FR1: Use the LMS to interact with various 

course materials, submit them, and take an 

AI-generated quiz based on interacting with 

the LMS. Get personalized course suggestions 

and academic help through AI. 

Teachers Able to Create, and manage courses, upload 

assignments, check students’ progress, and 

use automated grading as well as plagiarism 

detection too. 

Administrators  NFR1: Set up user roles, monitor the security 

of systems, deal with course enrollments and 

section assignments, and add students 



15 

 

Educational Institutions Use the LMS, monitor learners' progress, and 

ensure students and faculty are on board with 

the software. 

Government & NGOs Deploy the software for digital literacy 

programs, training projects, and education 

accessibility. 

 

2.3 Affected Groups with Social or Economic Impact: 

The AI-based learning management system (LMS) contributes to the success of many 

stakeholder groups by way of escalating the overall rate of efficiency, lessening the costs, and 

world class the learning experience. The following groups fit in with our objectives of 

automation, security, and user engagement: 

Students Smart AI-produced educational career recommendations and auto assessments help 

learners and save time, while costs are also reduced and the academic performance is also 

improved. 

Teachers & Instructors Automated grading, detection of plagiarism, and monitoring of the 

effectiveness of interaction lessen workload, thus, the instructors are enabled to spend more time 

interacting with the students. 

Educational Institutions Efficacy on traditional paper-based enrollment forms are greatly 

increased through the use of the streamlined roles powered by AI along with learning tools and 

automatic notifications. 

Administrators Access control, automated email notifications, and tracking the student data 

help the administration to save both time and security concerns. 

Corporate Training Programs AI-generated quizzes and automated tracking are easily the 

best choices of ways to multi-train the workforce death course costs while also encouraging skill 

development. 



16 

 

Government & NGOs Eased digital literacy programs are thereby supported and accessibility 

to education is also most convenient, which is relevant to social development goals. 

EdTech Industry Fosters creativity in AI-propelled learning, and as a consequence, it brims 

with new market possibilities and financial development in the field of education technology. 

2.4 Dependencies/ External Systems 

Our AI-powered LMS relies on several external systems and dependencies to ensure seamless 

functionality, security, and AI-driven capabilities. The dependencies are as follows: 

OpenAI Used for AI-powered features such as course recommendations, chatbot assistance, 

quiz generation, and automated grading. 

ASP.NET Core Identity Provides authentication and user management, ensuring secure 

login, role-based access control, and password recovery. 

Gmail Email Service   Handles automated email notifications for user onboarding, password 

resets, assignment deadlines, and system alerts. 

Langchain   Facilitates AI-driven decision-making, enhancing chatbot interactions and 

personalized learning experiences. 

2.5 Reference Documents 

2.5.1 Related Projects: 

To develop our AI-powered LMS, we researched multiple existing learning management systems 

and academic resources. The details are as follows: 

● Moodle LMS Open-source learning management system used in educational 

institutions. Study included the analysis of features and user experience. Open-source 

learning management system used in educational institutions. Observed features and user 

experience. 

● UMT LMS   Studied the current UMT LMS structure, features, and limitations. 

Observed user experience and lack of AI features.  
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● Google Classroom Cloud-based LMS with simplified course management. We 

worked on its automation and integration features. Cloud-based LMS with simplified 

course management. We worked on its automation and integration features. 

2.5.2 Feature Comparison: 

Sr. No Feature Moodle LMS UMT LMS Google 

Classroom 

AI Powered 

LMS 

(Proposed 

System) 

1 Role-Based 

Access 

Control 

Basic role-

based access 

for teachers 

and students. 

Limited role-

based access, 

primarily for 

teachers and 

students. 

Teachers and 

students have 

predefined 

access roles. 

Advanced 

role-based 

access for 

Admin, 

Teacher, and 

Student with 

multi-layered 

permissions 

and secure 

authentication. 

2 Automated 

Notifications 

Limited email 

notifications. 

Manual 

notifications 

with 

restricted 

automation. 

Basic email 

notifications 

for 

assignments. 

Fully 

automated AI-

powered 

notifications 

for 

enrollment, 

assessments, 

deadlines, and 

progress 

updates 

3 FR2: AI-

Generated 

Not available. Not available. FR3: 

Teachers 

FR4: AI-

driven quiz 
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Quizzes & 

Exams 

manually 

create quizzes 

generation 

based on 

learning 

progress and 

student data. 

4 FR5: 

Assessment & 

Assignment 

Management 

Manual 

grading and 

limited 

automation 

for 

assessments. 

Traditional 

grading 

system with 

no AI-based 

automation. 

Allows 

assignment 

submissions 

but lacks AI-

driven 

tracking. 

FR6: 

Intelligent 

assignment 

tracking, 

automated 

grading, and 

AI-powered 

quiz 

generation. 

5 NFR2: 

Security & 

Authentication 

Standard 

authentication 

with limited 

role 

management. 

NFR3: Basic 

authentication 

methods with 

minimal 

security 

layers. 

Uses Google 

account 

authentication 

NFR4: Multi-

layered 

security with 

password 

recovery, reset 

tokens, and 

AI-based 

anomaly 

detection. 

 

 

3. Requirements Analysis 

This section presents both functional and non-functional requirements for the Learning 

Management System (LMS). It outlines what the system should do, user roles, expected system 

behaviors, and constraints. 
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3.1 User Requirements: 

3.1.1 Admin Requirements: 

The Admin is responsible for managing the entire system, overseeing users, courses, and 

ensuring smooth operations. The following are the key requirements for Admin: 

User Management: 

● Add, edit, and delete teachers as well as students. 

● Make sure that the respective students and teachers are assigned to the courses and sections. 

● Emails should be sent to new users with registration links for them to set their passwords. 

● The system shall produce roll numbers for pupils filled manually. 

Course & Section Management: 

● Create, modify, and delete courses in the system. 

● Assign several sections to a single course using sections 

● Hire teachers to part-time sections and reshuffle them 

Notification System: 

● Whether we like it or not, teachers are the main source of information because of 

different tasks, deadlines, and system enhancements. 

● You must watch the notification log. 

3.1.2 Teacher Requirements: 

The Teacher is responsible for managing course content, assessments, and student progress. 

Their key requirements include: 

Course & Section Management: 

● Check out the sections you are assigned to and the lists of students that are registered 

there. 

● You can add students to a section by entering the recommendations emails and get help 

to correct typos. 



20 

 

Learning Material & Assignment Management: 

● Allow students to radiate to the class, ask the question, and be engaged all the time. 

● Create weekly learning modules that will contain the different courses you have for a 

certain semester. 

● Include assignments along with their title, which will be assigned on a specific date, and 

the deadline (default 24-hour duration, can be edited). 

● Track the number of students who have already sent their assignments for review. 

Assessment & Grading: 

● Generate and administer assessments and quizzes. 

● Assess the assignments and return feedback. 

● Identify the students who have submitted and detect the late submissions. 

● Give grades in a fixed grading method of A, B, and C. 

Plagiarism Detection: 

● Check assignments for plagiarism using an integrated plagiarism checker. 

AI-Powered Assistance: 

● The AI chat bot uses files to generate quizzes based on the lecture content. 

● AI is used to automatically create exams with the difficulty levels of Easy, Medium, and 

Hard. 

● You may either download the AI-generated exam or post it as a quiz directly. 

Student Engagement Tracking: 

● Monitor which students accessed study materials and when. 

3.1.3 Student Requirements: 

Students need a user-friendly and interactive system that helps them manage courses, 

assignments, and exams efficiently. Their primary requirements are: 
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Dashboard & Course Access: 

● Browse all the courses and sections where you are enrolled. 

● Study the resources suggested by the teacher and download the lecture materials. 

● Keep a record of one's overall academic progress. 

Assignment & Submission Management: 

● Get the assignment schedule. 

● Get the materials that are for the same assignment. 

● Attach a file of the solution to the assignment before its deadline. 

● Keep an eye on the remaining time for submission with the help of a countdown timer. 

Exam & Quiz Management: 

● Complete the tests with multiple-choice questions given by teachers. 

● See the quiz score and the returned assessment. 

● Make an attempt to pass the exams at different levels of difficulty (Easy, Medium, Hard). 

● Possibly download the finished exam papers from there, too. 

AI-Powered Assistance: 

● AI-based Course Counsellor: Personalize your course recommendations in accordance 

with your course requirements and interests. 

● AI Chat bot: Communicate with the bot in order to get lecture references and for general 

academic questions. 

Communication & Notifications: 

● Receive notifications from teachers and admin. 

● Message teachers directly regarding course-related queries. 

Calendar & Activity Tracker: 

● Graphically view upcoming deadlines and exams on the calendar. 
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3.2.1 Functional Requirements 

FR1: User Authentication & Role Management 

● The task of allowing users to join after creating a verified login, which is based on their 

roles: Admin, Teacher, and Student. 

● The system should ensure that role-based access control (RBAC) restricts functionalities 

depending on what user type. 

● Password reset feature ought to be carried out through email authentication. 

FR2: Dashboard & Navigation 

● Personalized dashboards should be available for users to view their specific data 

● Admin Dashboard: User management, course assignments, notifications. 

● Teacher Dashboard: Assigned courses, assignments, submitted student work, grading 

tools. 

● Student Dashboard: Enrolled courses, assignments, upcoming deadlines, exam schedules. 

FR3: Course Management 

● An admin should be able to create, edit and delete courses. 

● Teachers should be able to upload lecture materials, reference materials, and documents 

to students. 

● Students should have access to all the courses they registered in and the needed materials 

to study. 

FR4: Assignment Management 

● Teachers need to make sure they can create and give assignments with deadlines. 

● Students may complete assignments before the due date. 

● The system needs to enable teachers to look into and grade assignments. 

● There has to be a plagiarism checker as part of the product to detect copied assignments. 
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FR5: Exams & Quizzes 

● Teachers can create quizzes manually or use the AI-generated quiz feature. 

● Quizzes should have options for Easy, Medium, and Hard support. 

● Students must be able to try quizzes and later check their performance. 

● The system must provide the users an option to download the result of the quiz. 

FR6: Messaging & Notifications 

● Teachers must have the option to send messages directly to students. 

● Students must get alerts for their upcoming deadlines, tests, and new assignments. 

● The administration is supposed to be able to distribute system-wide notifications. 

FR7: AI-Based Assistance 

●  AI chatbot should recommend modules to student’s dependent on their academic results. 

● An AI chatbot should guide students by providing answers to academic questions related to 

lecture materials. 

● They should be enabled to upload materials and, as a result, the AI could conduct the 

evaluation of the quizzes. 

3.2.2 Non-Functional Requirements 

NFR1: Performance & Scalability 

● It doesn't slow down even when there are a lot of people using it simultaneously. 

● Takes no more than 3 seconds to display courses, assignments, and quizzes. 

● Optimized database for efficient queries. 

NFR2: Security 

● Secure authentication with hashed passwords and token-based login. 

● Session expiration after inactivity to prevent unauthorized access. 

● Encrypted communication via HTTPS and SSL/TLS. 

● Accurate plagiarism detection without data exposure. 
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NFR3: Availability & Reliability 

● 99.9% uptime with minimal downtime. 

● Daily data backups to prevent loss. 

● Automatic recovery within minutes after failure. 

NFR4: Usability & Accessibility 

● Intuitive interface that is easy to use. 

● Fully responsive on all of the different types of devices be it on desktops, tablets, and 

mobiles. 

● Multi-language support for better accessibility. 

NFR5: Maintainability & Upgradability 

● Modular design for easy updates and bug fixes. 

● New features can be added without affecting existing functions. 

NFR6: Compatibility 

● Works on Chrome, Firefox, Edge, and Safari. 

● Integrates with third-party tools like plagiarism checkers and AI assistants. 

3.3 List of Actors 

Actor Description 

Admin Manages users, courses, sections, and 

system-wide notifications. Controls access 

and monitors overall platform usage. 

Teacher Manages course content, creates 

assignments and quizzes, grades student 

work, and tracks progress. 

Student Interacts with assigned courses, submits 

assignments, takes quizzes, and receives 

notifications. 

AI Chatbot Provides academic assistance, quiz 

generation, and course recommendations. 

Plagiarism Checker Integrated service for verifying 

assignment originality. 

OpenAI API Generates quizzes, assists with chatbot 

logic, and provides personalized 

recommendations. 
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3.4 List of Use Case: 

Use Case Description 

Log In Allows users (admin/teacher/student) to 

access their dashboard. 

Manage Users Admin adds, removes, and assigns roles to 

teachers and students. 

Manage Courses Admin creates and edits courses; teachers 

manage content. 

Submit Assignment Students upload assignments before 

deadline. 

Generate AI Quiz Teachers use AI to create quizzes from 

study materials. 

Grade Assignment Teachers evaluate and assign grades to 

student submissions. 

View Dashboard Users view personalized dashboard based 

on role. 

Send Notifications Admins or teachers send messages to 

users. 

Track Progress Teachers/students view course progress 

and status. 

AI Chat Support Students interact with chatbot for 

academic queries. 

 

 

 

 3.5 Use Case Diagram 

 Assignment Dashboard: 

Table 1 Use Case Assignment Dashboard 
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Figure 3.5.1: This diagram shows how students interact with the dashboard to access lectures, view deadlines, download 

materials, and get AI suggestions. 

 Admin Control: 

Table 2 Use Case Admin Control 

 

Figure 3.5.2: This diagram displays admin functionalities like managing courses, sections, teachers, and students with options to 

add or delete resources. 

 Student Role: 

Table 3 Use Case Student Role 

 

Figure 3.5.3: This use case outlines student actions like viewing enrolled courses, submitting assignments, uploading solutions, 

and using AI counseling. 

 

 

 Teacher Controls: 

Table 4 Use case Teacher Control 
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Figure 3.5.4: This diagram represents teacher activities such as managing assigned sections, creating and grading assignments, 

and uploading learning materials. 

 User Authentication: 

Table 5 Use Case User Authentication 

 

Figure 3.5.5: This use case covers user and admin login-related actions including login, password reset, and account 

management. 
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3.6 Extended Use Cases 

Use Case: Submit Assignment 

Field Details 

Use Case ID UC-3.2.1 

Use Case Name Submit Assignment 

Created By FYP Group 

Last Updated By FYP Group 

Date Created 2025-03-01 

Last Revision Date 2025-07-01 

Actors Primary: Student; Secondary: Teacher, AI 

Plagiarism Checker 

Description Student uploads assignment; system 

verifies and submits it. 

Trigger Student selects 'Submit Assignment' 

button from dashboard. 

Preconditions 1. Student is logged in 

2. Assignment is published 

3. Submission window is open 

Post conditions 1. Assignment stored in database 

2. Notification sent to teacher 

3. Similarity score generated 

Normal Flow 1. Student logs in 

2. Navigates to assignment 

3. Uploads file 

4. System validates 

5. Shows confirmation 

Alternative Flows 3a. If file format not supported → System 

shows error and asks for re-upload 

Exceptions 2a. Assignment deadline passed → 

Submission is denied with message 

Includes Log In, Upload File, AI Plagiarism 

Detection 

Frequency of Use High: 300 submissions per semester 

Special Requirements Plagiarism check must be complete before 

submission is confirmed 

Assumptions Students are enrolled in at least one course 

with a published assignment 

Notes and Issues File preview and student re-submission 

tracking under development 

Use Case: Log In 

Field Details 

Use Case ID UC-3.2.2 

Use Case Name Log In 
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Created By FYP Group 

Last Updated By FYP Group 

Date Created 2025-03-01 

Last Revision Date 2025-07-01 

Actors Primary: All Users 

Description Allows users to securely access their 

dashboard. 

Trigger User clicks on 'Login' from the homepage. 

Preconditions 1. User is registered 

2. Valid credentials provided 

Post conditions 1. User directed to respective dashboard 

2. Session initialized 

Normal Flow 1. User enters credentials 

2. System verifies 

3. Redirects to dashboard 

Alternative Flows 2a. Invalid credentials → Show error and 

allow retry 

Exceptions 2b. User account blocked → Show 

message 

Includes Credential Verification, Role Redirect 

Frequency of Use Very High: Every user login 

Special Requirements Authentication must be secure and fast 

Assumptions User has active LMS credentials and 

browser access 

Notes and Issues Integrate CAPTCHA for bot protection in 

future 

Use Case: Generate AI Quiz 

Field Details 

Use Case ID UC-3.2.3 

Use Case Name Generate AI Quiz 

Created By FYP Group 

Last Updated By FYP Group 

Date Created 2025-03-01 

Last Revision Date 2025-07-01 

Actors Primary: Teacher; Secondary: OpenAI 

API 

Description Generates a quiz using AI based on 

uploaded content. 

Trigger Teacher selects 'Generate Quiz' and 

uploads material. 

Preconditions 1. Teacher is logged in 

2. Lecture materials are uploaded 

Post conditions 1. Quiz saved in system 

2. Confirmation displayed 
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Normal Flow 1. Teacher selects quiz generation 

2. Uploads file 

3. System sends data to AI 

4. Receives and stores quiz 

Alternative Flows 2a. AI API returns error → Retry option 

shown 

Exceptions 2b. Upload fails → Show error message 

Includes Upload File, OpenAI API Call 

Frequency of Use Medium: Weekly per teacher 

Special Requirements Must support DOCX, PDF and handle 

timeouts 

Assumptions Teacher has uploaded lecture material and 

API key is valid 

Notes and Issues Ensure API call limits are not exceeded 

Use Case: Manage Courses 

Field Details 

Use Case ID UC-3.2.4 

Use Case Name Manage Courses 

Created By FYP Group 

Last Updated By FYP Group 

Date Created 2025-03-01 

Last Revision Date 2025-07-01 

Actors Primary: Admin, Teacher 

Description Handles creation and management of 

courses. 

Trigger Admin/Teacher clicks 'Manage Courses' 

from dashboard. 

Preconditions 1. User has role permissions 

2. Logged in 

Post conditions 1. Courses created/updated in DB 

2. Users notified if assigned 

Normal Flow 1. User selects course tab 

2. Enters data 

3. Saves it to system 

Alternative Flows 2a. Duplicate course code → Show error 

Exceptions 2b. DB connection fails → Retry message 

Includes Log In, Course Validation 

Frequency of Use High: Beginning of semester 

Special Requirements Should validate course codes and 

prerequisites 

Assumptions Teachers have permission to edit assigned 

courses 

Notes and Issues UI improvements planned for bulk editing 
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Use Case: Grade Assignment 

Field Details 

Use Case ID UC-3.2.5 

Use Case Name Grade Assignment 

Created By FYP Group 

Last Updated By FYP Group 

Date Created 2025-03-01 

Last Revision Date 2025-07-01 

Actors Primary: Teacher 

Description Teacher evaluates submitted assignments 

and posts grades. 

Trigger Teacher selects assignment from 

dashboard. 

Preconditions 1. Teacher logged in 

2. Assignments submitted 

Post conditions 1. Grade saved 

2. Student notified 

Normal Flow 1. Teacher opens assignment 

2. Reviews it 

3. Selects grade 

4. Submits it 

Alternative Flows 3a. Teacher cancels grading → System 

saves draft 

Exceptions 2a. Submission corrupted → Show error 

Includes Log In, View Assignment 

Frequency of Use High during exam weeks 

Special Requirements Support rubrics and downloadable 

feedback 

Assumptions Assignments are available for grading and 

rubric is predefined 

Notes and Issues Support for grading comments and 

annotation will be added 
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3.7 User interfaces (mock screens) 

 

Prototype1 :(P1) Login Screen 

 

Prototype2 :(P2) Admin Dashboard: 
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Prototype3 :(P3) Teacher Dashboard: 

 

Prototype4 :(P4) Course Detail Page: 
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Prototype5 :(P5) Student Dashboard: 

 

Prototype6 :(P6) Assignment Dashboard: 

 

 

 

 

4. Data Flow Diagram: 

 DFD Level 0 System Overview: 

Table 6 DFD Level 0 
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Figure 4.1: This top-level DFD shows interactions between admin, teacher, and student modules with the central database in the 

LMS. 

DFD Level 1 Admin Module: 

Table 7 DFD Level 1 Amin Control 

 

Figure 4.2: This diagram explains how the admin manages users, courses, and assignments by interacting with user and course 

databases. 

 Level 1: Student Module(DFD): 

 

Table 8 Student Module DFD 
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Figure 4.3: This DFD shows how students access learning resources, submit assignments, and receive personalized AI-based course 

recommendations. 

 

 

 

 

 

 AI Quiz and Counselor: 

Table 9 AI Quiz Councilor 

 

Figure 4.4: This diagram shows how the AI engine assists teachers in generating quizzes and provides students with study plans 

based on learning patterns. 

 Level 1: Teacher Module(DFD): 

 

Table 10 Teacher Module DFD 
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Figure 4.5: This diagram shows how the AI engine assists teachers in generating quizzes  

 Level 1: Assignment Submission & Evaluation: 

Table 11 Assignment Submission  

 

Figure 4.5: This DFD illustrates how students submit assignments and teachers evaluate them with grades and feedback via the 

grade-book. 

5.  System Design 

5.1 Architecture Diagram 

AI Service Integration: 

Table 12 AI Service Integration Architecture Diagram 
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Figure 5.1.1: This shows how AI generates quizzes and counseling replies using course data stored in SQL through Flask APIs. 

 

 

 System Architecture: 

Table 13 System Architecture Diagram 

 

Figure 5.1.2: Displays the overall connection between client UI, Flask APIs, and the backend SQL database for assignment and 

course handling. 

 

 

 

 

Three-Tier Architecture: 

Table 14 Three Tier Architecture 
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Figure 5.1.3: Explains the structure of the LMS, dividing it into Presentation (UI), Business Logic (Flask API), and Data Layer 

(SQL Server). 

 

 

5.2 Class Diagram                                               

Table 15 Class Diagram 

 

Figure 5.2.1: This diagram shows how main LMS components like students, teachers, quizzes, assignments, and messaging are 

linked through their attributes and relationships. 
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5.3 Sequence Diagram 

 Admin Assigns Teacher to Section: 

 

Table 16 Sequence Diagram Admin Assign Teacher 

Figure 5.3.1: Admin assigns a teacher to a section and updates records in the SQL database. 

 

AI Quiz Generation Flow: 

Table 17 Sequence Diagram Ai Quiz Generation Flow 

 

Figure 5.3.2: Teacher generates AI-based quizzes using course material, processed via NLP, and stores the quiz in the database. 
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 Assignment Lifecycle: 

Table 18 Sequence Diagram Assignment Life Cycle 

 

Figure 5.3.3: Teachers upload and students submit assignments, with data stored and retrieved 

from block storage and database. 

 

Student Learning Flow: 

Table 19 Sequence Diagram Student Learning Flow 

 

Figure 5.3.4: Student views material, accesses assignments, and uploads solutions through the LMS system. 
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 Registration of Students: 

 

Table 20 sequence Diagram Student Registration 

 

Figure 5.3.5: A new student registers, triggers account creation, and receives a verification link via email. 

5.4 Entity Relation Diagram 

Table 21 Entity Relationship Diagram 

 

Figure 5.4.1: This ERD outlines relationships among users, students, teachers, courses, assignments, quizzes, and materials in an 

LMS. 
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6. Implementation Details 

6.1 Development Setup 

Our LMS was developed using modern tools and frameworks to ensure reliability, scalability, 

and maintainability. Below is the list of technologies used: 

Tool / Technology Purpose 

ASP.NET Core 

MVC 

ORM for interacting with SQL Server database 

Entity Framework 

Core 

Primary data storage for courses, users, and submissions 

Microsoft SQL 

Server 

Primary data storage for courses, users, and submissions 

Bootstrap + 

HTML/CSS + 

jQuery 

Frontend UI development 

OpenAI API (via 

Lang Chain) 

Dynamic quiz generation and AI chatbot support 

SMTP (Gmail) Email notification system for user registration, password reset, etc. 

GitHub Version control and team collaboration 

Visual Studio 2022 Main  

Main IDE Use For Development 

 

6.2 Deployment Setup 

● The LMS was deployed on a local IIS server for testing purposes and hosted on a cloud-

based virtual machine (VM) for demonstration. 
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● We initially faced integration issues with OpenAI due to API key rate limits. This was 

resolved by implementing a retry policy and caching frequent responses. 

● Gmail SMTP setup also required configuring "less secure apps" and handling port 587 

issues, which we resolved by enabling two-factor authentication and using an app-specific 

password. 

● SQL Server connection string was misconfigured initially but corrected by using secure 

connection strings via environment variables. 

6.3 Algorithms 

While the project contains many standard CRUD operations, the following custom logic stands 

out: 

AI Quiz Generator: 

A prompt is dynamically crafted using lecture notes, and sent to the OpenAI API to return 

multiple-choice questions. 

Example logic: 

Prompt = "Generate a quiz based on the following content..." 

The returned questions are parsed and saved to the database. 

Role-based Redirection Logic: 

After login, the system redirects users to role-specific dashboards using a switch-case structure 

linked to claims-based authentication. 

Plagiarism Verification Workflow: 

On assignment upload, content is first parsed, then sent to a plagiarism checker API. The 

similarity percentage is returned and stored with the submission record. 

6.4 Constraints 

6.4.1 Assumptions 

● Users will have access to the internet and a modern web browser (Chrome, Edge, etc.). 

● All registered users will provide valid email addresses for communication. 

● Teachers will upload assignments and materials in PDF or DOCX format. 
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● OpenAI API key will remain active and within allowed usage limits. 

6.4.2 System Constraints 

● The system is built using ASP.NET Core and requires a Windows-based host or container 

that supports .NET 6 or above. 

● The system currently supports English language only. 

● The quiz generation feature is dependent on internet access for the OpenAI API. 

6.4.3 Restrictions 

● Only Admin can register new users. 

● File size for uploads is limited to 10MB. 

● AI tools are accessible only to Teachers via their dashboards. 

● The system does not currently allow live video classes or real-time chat. 

6.4.4 Limitations 

● No mobile app version is available yet. 

● No mobile app version is available yet. 

● Offline access to course materials is not supported. 

● Reports and analytics are basic and do not include advanced data visualizations. 

● No built-in payment or enrollment system is integrated. 

7. Testing 

7.1 Extended Test Cases 

We performed extended testing for critical modules including login, assignment upload, quiz 

generation, and role-based access control. 

●  Login Module: Validated with correct and incorrect credentials, verified session creation 

and timeout. 
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●  Assignment Upload: Tested with different file formats (PDF, DOCX, ZIP), size limits, 

and empty files. 

● Quiz Generation: Ensured AI-generated questions were consistent with uploaded content. 

● Role Access: Verified correct views are rendered for Admin, Teacher, and Student roles. 

7.2 Decision Table 

The following decision table covers the login functionality: 

7.2.1 Code snippet 

Example Login Validation (ASP.NET Core): 

if (ModelState.IsValid) { 

    var result = await _signInManager.PasswordSignInAsync(user.UserName, user.Password, 

true, lockoutOnFailure: false); 

    if (result.Succeeded) { 

        return RedirectToAction("Dashboard"); 

    } 

} 

7.2.2 Decision coverage table 

Decision Table for Login Function: 

Condition 1: Username exists 

Condition 2: Password matches 

Condition 3: Account is not locked 

Test Case Username Exists Password 

Matches 

Account Locked Access Granted 

TC1 Yes Yes No Yes 
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TC2 Yes No No No 

TC3 No - - No 

TC4 Yes Yes Yes No 

7.3 Traceability Matrix 

 

 

7.3.1 RID vs UCID (Requirements vs Use Cases) 
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U
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  R     R R    R     R    

U

C 

10 

 R     R   R  R     R     

 

8. Results / Output / Statistics 

8.1 % Completion 

We mapped 21 Functional Requirements (R1 to R21) against 27 Use Cases (UC1 to UC27) in 

our traceability matrix. Each requirement is covered by at least one use case. 

Calculation: 

● Total Functional Requirements (R): 21 

● Requirements linked to at least one UC in matrix: 21 

●  All requirements are covered. 

% Completion = (21 / 21) × 100 = 100% 

Conclusion: 

All planned system functionalities have been implemented and linked with relevant use cases. 

This confirms that the LMS is 100% complete in terms of requirement coverage. 

8.2 % Accuracy 

During implementation, each requirement was coded as per the technical specification and 

design patterns. System modules (like login, AI quiz, assignment management) were developed 

strictly following the corresponding use cases and requirement IDs. 
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Evaluation Logic: 

● Requirements implemented correctly with expected outputs: 20 

● Minor improvement flagged for 1 module (email system retry logic) 

● Total Requirements: 21 

% Accuracy = (20 / 21) × 100 ≈ 95.2% 

Conclusion: 

With only one minor issue handled manually, the LMS system reflects an accuracy of ~95%. All 

modules perform the desired operations and meet user expectations. 

8.3 % Correctness 

Each requirement was validated through functional and decision-table testing. We ensured that 

implemented modules not only work, but also fulfill the exact behavior described in the 

requirement specs. 

Evaluation Logic: 

● Requirements that passed all test cases without critical bugs: 19 

● Requirements with resolved test issues: 2 

● Total tested: 21 

% Correctness = (21 / 21) × 100 = 100% 

Conclusion: 

All the system requirements have been thoroughly tested using extended cases and decision 

coverage. Therefore, we conclude the LMS has 100% correctness with respect to requirement 

conformity. 
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9. Conclusion 

The AI-powered Learning Management System (LMS) developed in this project successfully 

meets its primary objective of improving academic delivery through automation, personalization, 

and smart evaluation. 

The system supports role-based dashboards for admins, teachers, and students; automated quiz 

generation using OpenAI; and plagiarism checking for assignments. 

The LMS not only reduces manual effort but also enhances user engagement through an intuitive 

UI, AI-powered recommendations, and secure notifications. 

The modular architecture allows for easy maintenance and scalability, setting a strong foundation 

for further innovation in the education sector. 

10. Future Work 

Although the system is functionally complete, several areas have been identified for future 

improvement: 

●  Development of a mobile application for Android and iOS to increase accessibility. 

●  Integration of a comprehensive analytics dashboard for teachers and admins. 

● Support for multilingual content and accessibility tools. 

● Offline mode for remote regions with poor internet connectivity. 

● Integration with third-party video conferencing tools (e.g., Zoom or MS Teams). 

●  Built-in student feedback and course rating system. 

These enhancements will further align the system with modern educational standards and 

improve user experience across various contexts. 
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12. APPENDIX 

12.1 Glossary of Terms 

This section defines technical terms and acronyms relevant to the LMS project. 
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Term Definition 

LMS Learning Management System – A 

platform for managing, delivering, and 

tracking educational courses and student 

progress. 

AI Artificial Intelligence – Used for 

automating quiz generation, 

recommendations, and chat support. 

RBAC Role-Based Access Control – Restricts 

system access based on user roles such as 

Admin, Teacher, and Student. 

UI User Interface – The layout and design 

through which users interact with the 

LMS system. 

UX User Experience – The overall experience 

and satisfaction of users while interacting 

with the LMS. 

CRUD Create, Read, Update, Delete – Basic 

operations for data management within 

the system. 

API Application Programming Interface – 

Interfaces for connecting external systems 

like OpenAI or Plagiarism Checker. 

SMTP Simple Mail Transfer Protocol – Used to 

send notification emails from the system. 

JSON JavaScript Object Notation – Lightweight 

data format for exchanging data between 

client and server. 

OpenAI An AI platform used to generate quizzes, 

assist students, and provide chatbot 

services. 

Plagiarism Checker A service used to ensure originality in 

student-submitted assignments. 

SQL Server Microsoft’s relational database used to 

store and manage LMS data. 

ASP.NET Core Backend framework used to develop 

scalable web applications for LMS. 

Entity Framework ORM used in .NET applications to 

simplify database access. 

Visual Studio Integrated Development Environment 

used to build and debug the LMS project. 

12.2 Pre-requisites 

This section outlines the tools, technologies, and configurations required for the development 

and deployment of the LMS system. 
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12.2.1 Development Environment Prerequisites 

Primary Development Environment: 

●  Windows 10 or 11 for development machines 

●  Visual Studio 2022 as the main IDE 

●  SQL Server Management Studio for database interaction 

● Internet connectivity for accessing APIs and cloud services 

Minimum System Requirements: 

● RAM: 8GB minimum 

● Storage: At least 50GB of free space 

● Processor: Intel Core i5 / AMD Ryzen 5 or higher 

12.2.2 Programming Languages and Runtimes 

Core Languages: 

● C# for backend development 

●  JavaScript, HTML, and CSS for frontend 

● SQL for database queries 

Runtime Environments: 

● .NET Core SDK (Version 6.0 or later) 

● Node.js for any JavaScript dependencies 

12.2.3 Frontend Development Prerequisites 

● Bootstrap for responsive UI design 

●  jQuery    For client-side interactivity 

● Razor Pages   For dynamic page rendering in ASP.NET Core 
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12.2.4 Backend Development Prerequisites 

●  ASP.NET Core MVC Main backend framework 

●  Entity Framework Core ORM for database management 

●  SQL Server Relational database engine 

● SMTP Configuration for email notifications 

12.2.5 AI Services and External Dependencies 

● OpenAI API for quiz generation and chatbot responses 

● LangChain (optional) For AI-powered recommendations 

●  Plagiarism Checker API   For verifying originality of submissions 

● Gmail SMTP for sending emails through Gmail 
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