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Abstract: With the continuous expansion of the scale of data
centers, the problem of huge energy consumption has become
increasingly prominent. Distributed data centers can not only
realize power transfer through the distribution of computing
tasks among multiple data centers, but also realize the balance of
power consumption and computing delay through power control

of a single data center. The two optimization methods are
coupled with each other and face the influence of multiple
uncertainties from the information layer and the energy layer.
Therefore, a fast and reliable control method is required to
realize the collaborative optimization of the information layer
and the energy layer of the data center. Based on this, a
distributed data center collaborative optimization architecture
was first constructed in this paper. Then the dynamic
characteristics of multi data center computing task allocation and
single data center power optimization are analyzed based on the
dynamic differential equation, and a unified adjustment model of
coupling optimization problem is constructed. Considering the
system operating cost and computing delay to construct the
objective function, the optimal control theory is introduced to
solve this problem and realize the second-level collaborative
optimal control of the information energy of the data center.
Simulation results show that, compared with the minute-level
control, the high frequency control based on the proposed
algorithm can better track the fluctuation of renewable energy
output and calculation tasks, so as to effectively improve the
economic benefits of the system and the local consumption rate
of renewable energy.
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