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ABSTRACT

Cloud computing has become a core infrastructure for many organizations
due to its ability to dynamically allocate resources without the need for upfront
investment in physical hardware. However, resource allocation remains a major
challenge, often leading to unnecessary budget losses. Existing approaches typically
rely on cloud provider savings plans, which trade flexibility for lower costs through
usage commitments, or on manual scheduling, which is unsuitable for complex
environments with numerous virtual machines. This independent study proposes the
application of Reinforcement Learning (RL) techniques to address this issue by allowing
an agent to autonomously learn and make resource allocation decisions based on user
demand. The researcher designed multiple environments and reward functions to
reflect various operational scenarios, considering factors such as CPU utilization, virtual
machine hourly pricing, and labor costs. Simulation results across different settings
indicate that the agent trained in Environment 6: Saving Gap Reward performs as
effectively as, or better than, traditional on-demand pricing schemes. This study
concludes by discussing the feasibility of implementing such a system in real-world
settings to reduce cloud infrastructure costs while preserving operational flexibility

without long-term commitments.
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