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Abstract

The rapid expansion of data centers has led to unprecedented energy demands, with
cooling systems accounting for a significant portion of overall power consumption.
Traditional rule-based methods for workload placement and HVAC (Heating,
Ventilation, and Air Conditioning) management often fail to adapt dynamically to
fluctuating workloads and thermal profiles, leading to inefficiencies and increased
operational costs. This paper proposes an Al-driven framework leveraging
reinforcement learning (RL) to jointly optimize workload distribution across servers and

fine-tune cooling parameters in real time. By modeling the data center environment as

a dynamicgyst?m, RL agents learn adaptive policies that minimize power usage
age
effectiveness (PUE) while ensuring service-levebagraginent (SLA) compliance.
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