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Abstract 

In response to the challenges faced by educational institutions in managing diverse 

aspects of the learning process, our application emerges as a strategic solution. 

Recognizing the need for a streamlined and integrated approach, we propose a 

comprehensive educational platform. 

This platform addresses issues related to attendance tracking, examination 

management, and classroom collaboration. By providing professors with a versatile 

tool for generating diverse exam modules & versatile classroom features, we offer a 

solution that enhances the efficiency and effectiveness of educational delivery. 

Additionally, our application fosters a constructive feedback loop, empowering 

students to share insights about their learning experiences. Moreover, the inclusion 

of a robust chat service facilitates real-time communication between students and 

educators, fostering a dynamic and interactive learning environment. 

In essence, our solution addresses the complexities of educational administration 

and interaction, presenting a unified platform that optimizes various facets of the 

teaching and learning process. 
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1. ..................................  

Introduction 
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1.1 Background and motivation: 
As a student, I have personally experienced the challenges of managing my academic life effectively. 
Keeping track of student attendance, assignments, exams, and extracurricular activities can be 
overwhelming, and it can be difficult to stay organized and on top of everything. I have also witnessed 
the challenges faced by educators in tracking attendance and communicating with students. 
 
Our motivation for developing our platform stems from a desire to address these challenges and 
provide a comprehensive solution that benefits both students and educators. I believe that technology 
can play a transformative role in enhancing teaching and learning experience, and I am passionate 
about creating innovative solutions that empower students and educators to succeed. 

 

1.2 Problem statement: 
We address the following key problems: 
 

• Students struggle to manage their assignments and exams effectively, leading to stress and 
reduced productivity. 

 

• Communication between students and instructors, as well as among peers, is often fragmented 
and inefficient, hindering collaboration and learning. 

 

• Traditional attendance tracking methods are often manual and error-prone, leading to 
inaccurate records and administrative inefficiencies. 

 

• Students and educators lack a centralized platform to access and share academic resources, 
feedback, and other relevant information. 

 

 

1.3  Project objectives and solutions: 
The primary objectives of our platform are to: 

 
• Provide a user-friendly platform for students to manage their assignments, exams, and 

extracurricular activities. 
 

• Facilitate effective communication between students and instructors, as well as among peers, 
through in-app messaging, and discussion forums. 

 

• Implement accurate and reliable attendance tracking using advanced technologies such as Geo-
Fencing technology. 

 

• Create a central repository for academic resources, feedback, and other relevant information, 
accessible to both students and educators.  
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1.3.1 Features for student: 

We offer a range of features tailored to the needs of students, including: 
 

• Assignment and Exam Tracking: Students can access both assignments & exams and 
track their progress on assignments and exams. 
 

• Resources Access: Students can access course materials and other academic resources. 
 

• Communication Tools: Students can communicate with instructors and peers through in-
app messaging and participate in discussion forums for each course. 

 

• Attendance Tracking: Students can mark their attendance using Geo-Fencing or manual 
entry and receive alerts regarding their attendance status. 

 

• Gradebook Integration: Students can view their grades and track their academic 
progress over time. 
 

• Feedback and Voting: students can share insights about their learning experiences. 
 

 

1.3.2 Feature for professor: 
We also provide a range of features for professors, including: 
 

• Communication Tools: Professors can send automated reminders for classes, exams, and 
assignments, send push notifications for important announcements, and communicate 
with students through in-app messaging. 

 

• Attendance Tracking: Professors can monitor and record attendance for each class 
session, and view attendance reports for individual students or the entire class. 

 
• Gradebook Integration: Professors can integrate their gradebook with the app to provide 

students with a consolidated view of their grades and academic progress. 
 

• Feedback and Voting: Professors can collect feedback from students to enhance course 
materials and teaching methods, and conduct polls or surveys within the app. 

 

• Manage Resources: Professor can upload materials, assignments, and other resources. 
 

• Make and manage exams: Professor can both create exam manually or auto based on 
our algorithm and can assign this exam to specific range of memberships or let the 
algorithm to auto assign to memberships. 
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1.4  Stakeholders:  
End Users:  

• Administrator  

• Professor 

• Lab instructor  

• Student 
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2.  

Literature Review 
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2.1 Overview 
This section delves into an in-depth exploration of the technologies employed in the project, offering a 

detailed insight into the pivotal components. Additionally, it provides essential information surrounding 

the project's vision, ensuring a comprehensive understanding of the overarching goals and aspirations. 

 

2.1.1 Tools & Technologies 

 

Mobile App Development 
• React Native 
• Expo framework 

 
Front-End Development 

• HTML  

• CSS 

• Tailwind 

• ReactJS [TypeScript] 

• Vite 

 
Back-End Development  
• NodeJS [TypeScript] 

• .Net core 
 

Caching  
• Redis 

 

Communication & messaging system 
• Kafka 

 

Database provider 
• Postgres 

  

Containerization and Artifact Hosting 
• Docker & Docker Hub 
 

Source Code Management 

• Git 

 
Source Code Hosting 
• GitHub 

 
Continuous Integration/Continuous Deployment (CI/CD) 
• GitHub Actions 
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Cloud provider 

• Azure 
 

 
Message service 

• Twilio 
 

3-rd party tools: 
• Vs code 
• Discord web hooks 
• Husky hooks 

 

Testing: 
• Postman 
• Swagger 
• JMeter 
• Jest 
 

Logging & monitoring: 
• Winston 
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2.1.2 Front-End development 

 

2.2.1.1 HTML (Hypertext Markup Language): 

Purpose: HTML is the standard markup language used to structure content on the web. It defines the basic 

structure of your web page using elements such as headings, paragraphs, lists, links, and more. 

 
2.2.1.2 CSS (Cascading Style Sheets): 

Purpose: CSS is used for styling HTML elements, enhancing the visual presentation of your web pages. It allows 

you to define the layout, colors, fonts, and other visual aspects, ensuring a cohesive and appealing design. 

 
 

 

2.2.1.3 TypeScript: 

Purpose: TypeScript is a superset of JavaScript that adds static typing to the language. It enhances code 

maintainability and catches errors during development. With TypeScript, you can write more robust and scalable 

code for your front-end application. 
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2.2.1.4 Tailwind: 

Purpose: Tailwind CSS is a utility-first CSS framework that provides a low-level set of reusable utility classes for 

building custom user interfaces. It promotes a modular and composable approach to styling, enabling rapid UI 

development and consistent, responsive designs. Tailwind CSS offers highly customizable utilities, responsive 

utilities out-of-the-box, and a focus on developer productivity. 

 
2.2.1.5 Mobile Application: 

React Native: 

Purpose: React Native is a framework for building cross-platform mobile applications (SPA) using React and 

JavaScript. It allows you to use a single codebase to develop apps for both iOS and Android platforms. React 

Native facilitates faster development and maintains a native-like performance. 

 

 

 
2.1.3 Back-End development 

Node.js: 

Purpose: Node.js is a server-side JavaScript runtime. It enables the execution of JavaScript code on the 

server, allowing you to build scalable and high-performance web applications. It's known for its event-

driven, non-blocking I/O model, making it suitable for handling concurrent requests. 

 
.NET Core: 

Purpose: .NET Core is a cross-platform, open-source framework for building modern, cloud-based, and 

scalable applications. It supports multiple programming languages and is particularly well-suited for 

building microservices. It provides a robust infrastructure for developing and deploying scalable back-

end services. 

 

 

 

Microservices Architecture: 

Purpose: Microservices architecture involves developing a software system as a collection of small, 

independent services that communicate with each other through well-defined APIs. This approach 

enhances scalability, maintainability, and flexibility. Using Node.js and .NET Core as microservices allows 

you to develop, deploy, and scale individual components independently, promoting a modular and 

distributed system.                                                     
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2.1.5 Scope of work (SOW) 

 

 

2.2 System Components 
• Authentication/Authorization (Identity Module): 

Establish a secure identity module with robust authentication and authorization mechanisms to safeguard access, 

tailored for students and instructors. 

• Repository Layer (Database and Caching Module): 

Implement a resilient repository layer targeting the database and caching system, ensuring efficient storage and retrieval 

of student and instructor data while optimizing performance. 

• Notification Service:  

Develop a notification service that ensures timely communication of important announcements and updates to students 

and instructors. 

• Communication Service: 

Create a communication service to integrate with email or messaging tools, fostering effective and seamless 

communication among students and instructors. 

• Dashboard: 
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Design an intuitive and user-friendly dashboard providing students and instructors with quick access to essential 

information. 

• Attendance Module: 

Build a comprehensive attendance module, incorporating features like class attendance tracking for students and 

instructors to ensure accurate records. 

• Class Work Module: 

Develop a module to manage and organize class-related activities, tailored for students and instructors, ensuring a 

streamlined process for recording, and tracking coursework and assignments. 

• Exam Module: 

Implement an exam module that facilitates the scheduling, recording, and management of student examinations, 

providing a structured approach to assessment. 

 

2.3 The scalability and performance 
Scalability and Performance Optimization: 

Implement scalable architecture and performance optimization strategies to accommodate the growth of students and 

instructors, leveraging database sharding, load balancing, and caching mechanisms to ensure efficient system 

responsiveness and resource utilization. 

 

2.4 Conclusion 
1. The secure identity module ensures a tailored and protected access environment, while the resilient repository 

layer, incorporating database and caching mechanisms, optimizes data storage and retrieval for improved 

performance. The notification and communication services foster seamless interaction, keeping students and 

instructors informed. The intuitive dashboard provides quick access to vital information, and the attendance, class 

work, and exam modules offer comprehensive tools for efficient record-keeping and assessment. Moreover, the 

system's scalability and performance optimization, incorporating strategies like database sharding and load 

balancing, ensure adaptability to the growing needs of the educational community, promising an agile and 

responsive platform for sustained success.  
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3.  

Analysis and design   
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3.1 Overview  
This chapter encompasses a thorough examination of the system, focusing on both analysis and design 
aspects. It elucidates the system's functionality and non-functional requirements, presenting a 
comprehensive overview through the exploration of Use Case Diagrams, Sequence Diagrams, Data Flow 
Diagrams (DFD), Entity Relationship Diagrams (ERD), and other pertinent components. 

3.1.1 Requirements and analysis 
Agile methodology is a project management and software development approach that prioritizes 
flexibility, collaboration, and customer satisfaction. 
In Agile sprints, the development process is divided into time-boxed iterations (sprints) with specific 
objectives: 
 

Planning: 
• Define and prioritize tasks for the sprint. 

• Establish a sprint goal and expected deliverables. 

Design: 

• Make design decisions, including architecture and user interface. 

• Create a blueprint for development. 

Development: 

• Implement features incrementally. 

• Ensure continuous integration for cohesive coding. 

Testing: 

• Conduct unit testing by developers. 

• Perform integration testing to ensure module compatibility. 

• Utilize automated testing for efficiency. 

Evaluation & integration: 

• Conduct a sprint review to showcase completed work. 

• Gather feedback for adjustments. 

• Reflect on the sprint in a retrospective meeting for improvements. 

• This iterative cycle allows for adaptability, transparency, and the continuous delivery of 
value to stakeholders. 
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3.1.2 Functional requirements  

A functional requirement (FR) document defines the functionality of a system or one of its 

subsystems. It also depends upon the type of software, expected users, and the type of system 

where the software is used. 

Functional requirements  as we mentioned above in chapter 1. 

 

 

 
3.1.3 Non-functional requirements 

A Non-Functional requirement (NFR) is a requirement that specifies criteria that can be used to 

judge the operation of the                                    system, rather than specific behaviors. Non-functional requirements 

are often. Called “quality attributes” of a system. 

It’s a statement of what a product is or how it will be constructed, or a constraint on how the 

product will be designed or will behave. 

 

❖ Nonfunctional requirements such as: 
• Performance: 

Requirement: The system must handle a concurrent user load of [specify the expected number] 

without significant performance degradation. 

Requirement: All critical transactions, such as authentication and data retrieval, must have a 

response time of less than [specify the acceptable time].  
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• Scalability: 

Requirement: The system should be easily scalable to accommodate an increase in the number of 

students, instructors, and concurrent users. 

Requirement: Scalability should be achieved through strategies like database sharding and load 

balancing. 

• Reliability: 

Requirement: The system should have a high level of reliability, with an uptime of at least 99%. 

Requirement: Implement automatic backup and recovery mechanisms to ensure data integrity and 

availability. 

• Security: 

Requirement: All data transmission should be encrypted using secure protocols (e.g., HTTPS) to 

ensure the confidentiality and integrity of information. 

Requirement: The system must enforce strong password policies and implement secure 

authentication mechanisms. 

• Usability: 

Requirement: The user interface must be intuitive and user-friendly, requiring minimal training for 

students, instructors, and administrators. 

Requirement: The system should support accessibility standards to ensure usability for users with 

disabilities. 

• Availability: 

Requirement: The system should be available 24/7, with scheduled maintenance windows 

communicated in advance. 

Requirement: Implement a failover mechanism to ensure continuous service in the event of server or 

component failures. 

• Scalability and Performance Optimization: 

Requirement: Regularly monitor system performance and optimize database queries, ensuring efficient 

resource utilization. 

Requirement: Periodic scalability tests should be conducted to assess the system's ability to handle 

increased loads. 

• Interoperability: 

Requirement: The system should support integration with external systems and services, such as 

external databases or third-party tools. 

Requirement: APIs should be well-documented and conform to industry standards for interoperability.  
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3.2 System Models 
 

3.2.1 The architecture design    

Figure 1 The architecture design    
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3.2.2 The levels of DF Diagram  

The meaning of Data Flow Diagram: 

 - a graphical representation that illustrates how data flows within a system. It is a visual tool 

used in the analysis and design phase of system development to depict the movement of data between 

processes, data stores, and external entities. 
3.2.2.1 The Level Zero(0) or in another word Context 

 

Figure 2  The Level Zero(0) or in another word Context  
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3.2.2.2 The level one(1) 

 

Figure 3 The level one(1) 

 

3.2.2.3 The level two(2) 

 

3.2.2.3.1 Attendance Model 

 

Figure 4 The level two(2)Attendance Model  
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3.2.2.3.2 Exam module  

 

Figure 5  The level two(2) Exam module  
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3.2.2.3.3 Communication Module 

 

Figure 6 The level two(2) Communication Module 

3.2.2.3.4 Feedback Module 

 

Figure 7  The level two(2) Feedback Module  
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3.2.2.3.5 CourseRoom Module 

For student 

 

Figure 8 The level two(2) CourseRoom Module For student  
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For professors 

 

Figure 9  The level two(2)  CourseRoom Module For professors  
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3.2.2.3.6 Identity & administrator Module 

 

Figure 10 The level two(2) Identity & administrator Module  
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3.2.3  The use case Diagram 

The meaning of UseCase Diagram: 
-is type of diagram that illustrates the interactions between users (actors) and a system, 

focusing on the ways in which the system responds to external stimuli. Use Case Diagrams 

provide a high-level view of a system's functionality by capturing the various ways users might 

interact with it and the specific functionalities the system will provide in response. 

 

3.2.3.1 use case in review 

 

Figure 11  Use Case in Review  
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3.2.3.2  classroom use case 

 

Figure 12 Use Case Classroom Module 

3.2.3.3 exam use case 

 

Figure 13 Use Case exam Module  
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3.2.3.4 attendance use case 

 

Figure 14 Use Case Attendance Module 

 

 

3.2.3.5 identity & communication & feedback use case 

 

Figure 15 Use Case  Identity & Communication & Feedback Module  
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3.2.3.6 Admin use case 

 

Figure 16 Use Case Admin Module  
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3.2.4 The ER Diagram 

The meaning of ER Diagram: 
- is a visual representation of the data model that illustrates the relationships among entities in a 

database. It is a widely used tool in database design and serves to depict the logical structure of a 

database in a clear and concise manner. 

 

Figure 17 ERD Diagram in Review  



42 | P a g e  
 

3.2.5  Schema Diagram 

The meaning of Schema Diagram: 

-is a visual representation of a database schema. In the context of databases, a schema defines the 

structure of the database, including tables, fields, relationships, and constraints. A schema diagram 

provides an overview of how these components are organized and connected within the database. 

 

3.2.5.1 Business Schema 

 

Figure 18 Business Schema in Review  
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3.2.5.2 Attendance Schema  

 

Figure 19  Attendance Schema Module  
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3.2.5.3 ClassWork schema  

 

Figure 20  ClassWork Schema Module  
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3.2.5.4 Exam schema 

 

Figure 21  Exam Schema Module  
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3.2.5.5 Feedback schema 

 

Figure 22  Feedback Schema Module  
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3.2.5.6 User Management  

 

Figure 23 User Management Schema Module  
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3.2.6 Class Diagram 

The meaning of class Diagram: 
-is a type of diagram that represents the structure and relationships of classes within a system or 

application. 

 

Figure 24  Class Diagram in Review  
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3.2.7 Class explained 

3.2.7.1 Classroom  

 

Figure 25  Class Diagram Classroom Module 
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3.2.7.2 Attendance 

  

Figure 26 Class Diagram Attendance Module 
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3.2.7.3 Exam 

 

  

Figure 27 Class Diagram Exam Module 
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3.2.7.4 Feedback 

  

Figure 28 Class Diagram Feedback Module 
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3.2.7.5 General  

Figure 29 Class Diagram General 
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3.2.8 Activity Diagram 

The meaning of activity diagram: 
-is a type of diagram that illustrates the workflow or procedural flow of activities within a system or a 

business process. It provides a visual representation of the dynamic aspects of a system, showing the 

sequence of activities, actions, decisions, and transitions. 

3.2.8.1 Login and profile complete  

 

 

Figure 30   Activity Diagram  Login and profile complete Module  
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3.2.8.2 Attendance  

 

Figure 25 Activity Diagram  Attendance Module  
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3.2.8.3 Exam 

 

Figure 31 Activity Diagram Exam Module  
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3.2.8.4 Feedback 

 

Figure 32 Activity Diagram Feedback Module  
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3.2.8.5 Communication 

 

Figure 33  Activity Diagram Communication Module  
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3.2.8.6 Administrator 

 

Figure 34 Activity Diagram  Administrator Module 
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3.2.8.7 ClassWork 

 

Figure 35  Activity Diagram ClassWork Module  
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3.2.9  Sequence Diagram 

The meaning of sequence diagram: 
-is a type of diagram that illustrates the interactions and messages exchanged between different 

objects or components in a system over a specific period. Sequence diagrams provide a visual 

representation of the chronological order of interactions among objects, showing how they collaborate 

to achieve a particular functionality or use case. 

 

3.2.9.1 Authentication  

 

Figure 36  Sequence Diagram Authentication  Module 
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3.2.9.2 Attendance 

 

3.2.9.2.1 Attendance for instructor  

 

Figure 37 Sequence Diagram Attendance Module For Professor  
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3.2.9.2.2 Attendance for student 

 

Figure 38  Sequence Diagram Attendance Module For Student  
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3.2.9.3 Exam module  

3.2.9.3.1 Exam generating for instructor  

 

Figure 39  Sequence Diagram Exam Module For Professor  
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3.2.9.3.2 Exam taking for student 

 

Figure 40 Sequence Diagram Exam Module For Student 
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3.2.9.4 Review module  

3.2.9.4.1 instructor review and evaluate student submissions  

 

Figure 41 Sequence Diagram Review Module For Professor 
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3.2.9.4.2 Student Review score 

 

Figure 42 Sequence Diagram Review Module For Student 
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3.2.9.5 Announcement module  

3.2.9.5.1 instructor’s announcement  

 

Figure 43 Sequence Diagram Announcement Module For Professor  
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3.2.9.5.2 Student’s announcement  

 

Figure 44 Sequence Diagram Announcement Module For Student  
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3.2.9.6 CourseWork room settings  

 

Figure 45  Sequence Diagram CourseWork Room Settings Module  
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3.2.9.7 Communication  

 

Figure 46 Sequence Diagram Communication Module 

3.2.9.8 Feedback 

 

Figure 47 Sequence Diagram Feedback Module  
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3.2.9.9 Administration 

 

Figure 48 Sequence Diagram Administration Module  
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4.  

System Implementation 
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4.1 Tools & Technologies 
 

As mentioned in chapter2 section  Tools & Technologies 

 

4.2 Implementation of functionalities 
 

 

4.2.1 User management 

4.2.1.1 User register 

 

 
 

4.2.1.2 User login 
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4.2.1.3 Account Management & logout 
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4.2.1.4 Forget Password 
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4.2.2 Classroom service 

4.2.2.1 Announcements 

endpoints:  

 

 

 

 

Update service example 
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4.2.2.2 Assignments 

endpoints:  

 

Update service example:  
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4.2.2.3 Submissions 

Apis: 

 

Get Late Submissions service example: 

 

 

 

4.2.2.4 Room management 

Apis:  
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Get Room Users Service example: 

 

 

 

4.2.3 Exam Service 
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Handlers: 

 

 

 

 

4.2.4 Feedback Service 
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4.2.5 Chat Service 
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86 | P a g e  
 

4.2.6 Attendance Service 

 

 

4.2.7 Admin Service 

Some endpoints: 
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Bulk Add Course Students By Sheet Service Example: 

 

 

 

 

4.3 mobile application screens 
4.3.1 student side  
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4.3.1.1 Login & registration   
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4.3.1.2 credentials restore  
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4.3.1.3 Account Management   
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4.3.1.4 Home Screen 
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4.3.1.5 Course Home Screen 
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4.3.1.6 Classroom Module 
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4.3.1.7 Exam Module 
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4.3.1.8 Attendance Module 

4.3.1.9 Feedback Module 
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4.3.1.10 Chat Module  
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4.3.1.11 Notification Service 
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4.3.1.12 Attendance Module 
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4.3.2 Instructor side 

4.3.2.2 login & register (mentioned earlier) 

4.3.2.3 Classroom Module 
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4.3.2.4 Exam Module 
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4.3.2.5 Attendance Module 
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4.3.2.6 Feedback Module 

 

 

4.3.2.7 Chat Module    (mentioned earlier) 
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4.4 Dashboard screens 
 

4.4.1 Login & Reset password  
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4.4.2 Home page & Method picker with Generate from Excel    
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4.4.3 Generate From bank method  
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4.4.4 Show the past exams details    
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4.4.5 Admin dashboard home page  
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