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1. Conditions for Deployment
The application requires the following software and environment:
· Linux operating system (Ubuntu recommended) 
· Docker (version 20 or higher) 
· Docker Compose (version 1.29 or higher) 
· Internet connection (to pull Docker images) 
· Connection to the Tuke network or VPN, required to access the application externally

2. Application Description
This project is a web-based notes management system deployed using Docker containers. The application follows a multi-service architecture where each component runs in a separate container.
The application provides the following functionalities:
· Create notes 
· Delete notes 
· Upload files 
· View uploaded files 
· Download uploaded files 
The system demonstrates how frontend, backend, and database services interact in a containerized environment.




3. Description of Virtual Networks and Volumes
3.1 Virtual Network
Docker Compose automatically creates a virtual bridge network.
· All containers are connected to this network 
· Services communicate using container names (e.g., mongo) 
· Ensures isolation and internal communication

3.2 Named Volumes
The application uses persistent storage:
· mongo-data 
· Stores MongoDB database files 
· Ensures data persistence even after container restart 
· uploads (bind mount) 
· Stores uploaded files from users 
· Located in the project directory 

4. Container Configuration
Frontend (Nginx)
· Image: nginx 
· Port mapping: 8080 → 80 
· Serves static HTML/CSS/JavaScript files 
· Uses volume to load frontend files 


Backend (Node.js + Express)
· Custom-built Docker image 
· Port: 3000 
· Handles API requests and business logic 
· Connected to MongoDB 
· Stores uploaded files in /uploads 
· Restart policy: always 
MongoDB
· Image: mongo 
· Uses persistent volume mongo-data 
· Stores application data (notes) 
· Authentication configured: 
· Username: admin 
· Password: pass 

Mongo Express
· Image: mongo-express 
· Port: 8081 
· Provides web interface for database 
· Connected to MongoDB using credentials

5. List of Container0073
	Container
	Description

	Frontend
	Serves web interface using Nginx

	Backend
	Handles API and business logic

	Mongo
	Stores application data

	Mongo-Express
	Provides database web interface



6. Ports and Services
	Service
	Port
	Description

	Frontend
	8080
	Web interface

	Backend
	3000
	API server

	Mongo Express
	8081
	Database UI




7. Database Credentials
The MongoDB database is configured with the following credentials:
· Username: admin 
· Password: pass 


8. Instructions for Application Lifecycle
8.1 Prepare the Application
./prepare-app.sh
This script:
· Builds Docker images 
· Creates required volumes and network 

8.2 Start the Application
./start-app.sh
Starts all containers and runs the application.

8.3 Stop the Application
./stop-app.sh
Stops all containers without deleting data.

8.4 Remove the Application
./remove-app.sh
Removes all containers, volumes, and Docker resources.

9. Accessing the Application
To use the application:
1. Connect to the Tuke network or VPN 
2. Open a web browser 
3. Visit: 
· Main application:
http://147.232.204.210:8080 
· Database interface (Mongo Express):
http://147.232.204.210:8081
· Backend:
http://147.232.204.210:3000/

10. Use of Artificial Intelligence
Artificial intelligence tools were used during development for:
· Assisting with Docker
· Debugging errors 
· UI design 
Tools used:
· ChatGPT (OpenAI)

11. Conclusion
This project demonstrates the deployment of a complete multi-service web application using Docker. It highlights containerization, service communication, and persistent storage using volumes.
The system follows a modular architecture where each component operates independently while working together as a complete application.

 

