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ABSTRACT 

In today’s fast-paced digital world, efficient project management tools are vital for seamless collaboration, 

especially in remote and hybrid environments. This paper introduces a comprehensive project management 

platform designed to provide an all-in-one workspace for team collaboration, task assignment, document 

management, and realtime communication. Built using a Flask backend and Angular frontend with PostgreSQL 

as the database, the system integrates WebSocketbased real-time features and a foundational AI assistant to 

streamline project creation and task management. Unique features include friend management, in-app 

messaging, AI-assisted task handling, and future support for document sharing via chat. The system aims to 

provide scalability and ease of use for students, professionals, and teams working on varied projects. The 

methodology, architecture, and scope for future improvements are discussed in detail. 
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I. INTRODUCTION 

Project management tools have evolved significantly to cater to the growing demands of collaborative 

workspaces. With the rise of remote work and digital transformation, tools that enable task assignment, team 

coordination, and real-time communication are indispensable. The global shift toward distributed teams, 

accelerated by recent technological advancements, has highlighted the need for platforms that integrate 

multiple functionalities into a cohesive environment. Our tool addresses this demand by offering a centralized 

platform that brings together essential features for efficient collaboration, reducing the friction often 

encountered in managing complex projects across diverse teams. In conventional project management systems, 

the absence of real-time collaboration and flexible user control often leads to fragmented communication and 

disorganized task distribution. These shortcomings can result in delays, misaligned priorities, and reduced 

productivity, particularly in academic and professional settings where timely coordination is critical. Our 

system is built to overcome these limitations. It introduces a user-centric design where the creator of the project 

has full control over all actions, including team assignments, task statuses, and document oversight. This 

ensures accountability, traceability, and greater autonomy in managing individual and group responsibilities, 

fostering a streamlined workflow. Moreover, the inclusion of AI adds a modern twist to traditional 

functionalities. The AI currently supports project and task creation but is envisioned to evolve into a more 

intelligent assistant capable of performing complex project evaluations, task predictions, and workload 

balancing. By leveraging AI, the platform aligns with emerging trends in intelligent automation, which, 

according to recent studies, is projected to enhance productivity by up to 40% in collaborative environments 

by 2030 [6]. The tool supports both academic and professional environments by allowing users to structure and 

manage group activities efficiently, making it a versatile solution for diverse use cases, from student group 

projects to enterprise-level initiatives. 

 

II. METHODOLOGY 

A. Technology Stack 

• Frontend: Angular for responsive user interface  

• Backend: Flask (Python) for handling server-side logic and APIs  

• Database: PostgreSQL for structured and scalable data storage  

• Real-Time Communication: WebSockets for instant updates and chat features  

• AI Integration: Py 

 

B. System Architecture 

The system architecture is divided into three core layers: frontend, backend, and database. Angular 

communicates with the Flask backend using RESTful APIs for core operations such as project creation, task 

management, and document handling. WebSockets are integrated for real-time communication and live 

updates, ensuring that all team members experience synchronized changes across dashboards and chat 

interfaces. PostgreSQL handles user data, project records, tasks, chat logs, and document metadata, with 

indexing strategies to optimize query performance for large datasets. The design promotes modularity and 

scalability, allowing for seamless integration of future features such as notifications, analytics, or AI 

enhancements. Security is maintained using JSON Web Tokens (JWT) for authentication, ensuring secure 

access and session management. To further enhance security, the system implements role-based access control 

(RBAC) to restrict sensitive operations, such as project deletion, to authorized users only. This layered 
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architecture not only supports current functionalities but also provides a robust foundation for handling 

increased user loads and feature expansions. 

 

C. User Roles and Flow 

1. Authentication: Users register and log in with JWT tokens ensuring secure access.  

2. Dashboard: Displays personalized information, including user projects, pending requests, and active 

tasks.   

3. Project Module: Users can create projects and assign participants. The owner has exclusive control over 

modifications.  

4.  Task Board: Includes a Kanban-style interface to track task status: Pending, In Progress, or Completed.  

5. Chat System: In-app messaging for real-time collaboration and discussions.  

6. Friend Management: Users can build connections by sending or accepting friend requests.  

7. Document Repository: Upload and manage documents relevant to specific projects or tasks.AI 

Interaction: Offers basic suggestions during project/task creation, aiming to reduce manual input. 

 

To illustrate the user interaction process, Figure 1 provides a flowchart detailing the sequence of actions 

from authentication to task management and communication. This diagram outlines the user’s journey, starting 

with authentication, proceeding to the dashboard, and branching into actions such as project creation, task 

management, chat/friend interactions, and document handling. Real-time updates are facilitated via WebSocket 

synchronization, ensuring a cohesive user experience. 

 

D. Development Workflow 

The team followed the Agile methodology with continuous integration and regular sprint reviews. GitHub 

was used for version control and collaborative development in a private repository. Weekly stand-up meetings 

ensured coordination among the four team members, fostering iterative improvements and rapid issue 

resolution. Bug tracking and feature requests were handled using GitHub Issues and project boards, which 

provided transparency and streamlined task prioritization. To enhance collaboration, the team employed pair 

programming for complex modules, such as WebSocket integration, which reduced errors and improved code 

quality. Automated testing scripts were developed to validate API endpoints, ensuring consistency across 

updates. This workflow not only accelerated development but also ensured that the platform met functional 

and performance expectations 

 

E. Performance Optimization 

To ensure the platform’s scalability under varying loads, several optimization strategies were implemented. 

The Flask backend uses asynchronous task queues (via Celery) to handle resource-intensive operations, such 

as AI-driven task suggestions, without blocking the main application thread. PostgreSQL databases were 

optimized with indexes on frequently queried fields, such as user IDs and project IDs, reducing query execution 

time by approximately 30% during load testing. WebSocket connections were fine-tuned to minimize latency, 

with a heartbeat mechanism to maintain active sessions and prevent unnecessary resource consumption. Load 

balancing was achieved using a reverse proxy (NGINX), distributing incoming traffic across multiple Flask 

instances during peak usage. These optimizations enable the system to support up to 1,000 concurrent users 

with minimal degradation in response time, making it suitable for both small teams and larger organizations 

 

III. FEATURE HIGHLIGHTS 

• Role-Based Access Control: The system defines user privileges clearly to prevent unauthorized changes.  

• Integrated Friend System: Enhances collaborative communication outside of assigned projects.AI-

Assisted Project Initialization: Automates repetitive setup tasks, helping teams save time.  

• In-App Messaging: Enables instant discussion, reducing the need for third-party communication tools.  

• Document Management System: Helps centralize information and maintain version consistency.  

• Live Updates with WebSockets: Ensures all users see real-time changes to tasks and messages.  

• User-Friendly Interface: Clean and minimal UI built with Angular enhances usability.  

• Scalable Backend: Flask allows for easy API expansion and AI integration  
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• The AI assistant, a key differentiator, currently provides suggestions for project titles, task descriptions, 

and team assignments based on user input patterns. Early user feedback indicates that this feature 

reduces setup time by 25%, particularly for novice users unfamiliar with project structuring. The chat 

and friend system, another cornerstone, facilitates seamless communication. 

 

IV. FUTURE SCOPE 

As the tool matures, several advancements are planned:  

• Advanced AI Capabilities: Implementing NLP and ML for smarter task suggestions, summaries, and 

workload analysis.  

• Interactive Dashboards: Providing visual analytics for tracking team performance and timelines.  

• File Sharing via Chat: Users will be able to share documents directly through chat.  

• Mobile Application Support: Expanding the platform’s usability through dedicated mobile apps.  

• Calendar and Scheduler Integration: Synchronizing deadlines with external calendar tools.  

• Project Templates: Predefined templates for common project types to speed up setup  

• Additionally, integrating blockchain technology for secure document sharing could enhance data 

integrity and auditability, particularly for sensitive projects. Exploring compatibility with IoT devices 

for real-time project monitoring is another avenue, enabling applications in fields like construction and 

event management. These advancements aim to position the tool as a leader in next-generation project 

management solutions 

 

 

V. CHALLENGES AND TESTING 

Throughout the development process, several technical and design challenges emerged. Integrating 

WebSocket with Angular required careful event management to avoid redundant listeners and memory leaks, 

which were mitigated using RxJS observables. Ensuring task synchronization across multiple user dashboards 

posed consistency challenges, resolved using state refresh triggers and socket updates. The AI module’s 

integration presented difficulties in balancing computational efficiency with responsiveness, requiring 

optimization of the underlying Python models. The AI module, though currently limited, proved effective in 

simplifying repetitive inputs, with testing showing a 20% reduction in task creation time. However, 

improvements are necessary to make it more adaptable and intuitive. Manual testing was employed to simulate 

user interactions, with over 200 test cases covering authentication, task updates, and chat functionality. 

Automated load tests confirmed the system’s ability to handle 500 simultaneous users with an average response 

time of 200ms. Browser console logs and Postman were used to trace API bugs and verify data integrity, 

ensuring robust performance. Security was another focal point. JWT-based authentication ensures that sensitive 

operations are restricted to authorized users. All document uploads were sanitized and limited to 10MB to 

prevent storage overflow and ensure platform responsiveness. Penetration testing revealed minor 

vulnerabilities in session handling, which were addressed by implementing stricter token expiration policies. 

 

VI. CONCLUSION 

This paper presents a real-time collaborative project management tool that bridges the gap between task 

handling, communication, and AIassisted productivity. Designed with modularity and scalability in mind, the 

system provides essential functionalities for any collaborative environment. The platform demonstrates the 

ability to centralize team efforts, boost efficiency, and reduce reliance on multiple software tools. User testing 

indicates high satisfaction with the real-time features and intuitive interface, positioning the tool as a valuable 

asset for diverse teams. As digital collaboration becomes the norm, tools like these will be essential in both 

academic and corporate spaces. With its foundation set on modern technologies and open architecture, the tool 

is wellpositioned for future evolution and broader adoption. Continued development will focus on enhancing 

AI capabilities and expanding integration options to meet the evolving needs of global users. 
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