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ABSTRACT

The "CompileX" project aims to develop a comprehensive online Integrated
Development Environment (IDE) designed to support both frontend and backend
development, akin to the functionality provided by platforms like Replit. The project
focuses on leveraging DevOps principles and cloud-native technologies to create a

scalable, secure, and efficient development environment.

Atits core, CompileX integrates Node,js with Docker to facilitate containerization,
ensuring isolated and secure execution environments for user code. The system is
built on Kubernetes, enabling dynamic autoscaling and efficient resource
management, which are crucial for handling multiple concurrent sessions without
compromising performance. Through a robust WebSocket server, CompileX
manages real-time communication between the frontend interface and backend
services, allowing seamless code execution, session handling, and terminal

management.

Key challenges, including Remote Code Execution (RCE) security, resource
optimization, and autoscaling, were addressed by implementing best practices in
container orchestration and infrastructure configuration. The result is a highly
resilient IDE that not only meets the demands of modern development workflows
but also ensures a smooth user experience by automatically scaling resources based

on real-time demand.

The project’s outcomes underscore the potential for future enhancements, including
expanded language support and improved user interface design, making CompileX

a versatile tool for developers in diverse domains.
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