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Abstract: To reduce data center energy consumption, this study proposes a novel multi-timescale scheduling model based on load
characteristics. In the day—ahead phase, by analyzing the underlying logical characteristics of batch workloads—including arrival rate,
delay tolerance duration, execution time, and internal DAG (Directed Acyclic Graph) structure—a matrix model is established to
participate in scheduling optimization, thereby smoothing server energy consumption curves. In the intraday phase, a rolling
optimization model is constructed to dynamically adjust intraday plans by integrating redundancy backup and geo—migration strategies
to address load fluctuations. The model is validated using the YALMIP + CPLEX solver. Results demonstrate that the proposed model

significantly reduces the operational costs of data centers and offers substantial practical value for enhancing energy efficiency

management capabilities.
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Fig.1 Schematic diagram of data center structure
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Fig.2 Solution process for two—stage optimization
decision model in data centers
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