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Abstract: The exponential growth in online coding education has created a significant gap between
theoretical learning and practical productivity measurement. Traditional coding learning platforms lack
comprehensive activity tracking, real-time feedback mechanisms, and Al-driven performance insights
necessary for learners to optimize their coding productivity and skill development. This paper presents
KOA (Knowledge Optimization Assistant), an Al-integrated web-based productivity intelligence platform
designed to bridge this gap. KOA provides a unified environment for beginner and intermediate
programmers to code, track productivity metrics in real-time, receive AI-powered feedback through an
integrated Gemini-based chatbot, and visualize their learning progress through gamified elements and
comprehensive analytics. The platform employs activity tracking, multi-language code execution via
JudgeO API, automated quiz generation, and behavioral analytics to deliver personalized insights.
Deployed on the Render cloud platform with Supabase PostgreSQL backend, KOA is designed to be cost-
efficient, scalable, and accessible across devices. This paper outlines the architecture, core
functionalities, technical implementation details, and deployment strategy of KOA, demonstrating how
the integration of real-time monitoring, Al assistance, and gamification creates an effective ecosystem for
coding skill development and productivity optimization.
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