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Background

• Distributed data centers could be 

coordinated to reduce cost and emissions

• Operation faces strong uncertainties

Method: Lyapunov optimization

• Prediction-free

• Can estimate the optimality gap

• Relies on careful theoretical deduction to 

consider operational constraints

Our contributions

• Considers emission and temperature 

management

• Develops a linear program-based method 

to decide the parameters of operation 

strategy to avoid substantial theoretical 

analysis

Iteration process

A novel online low-carbon management 

method for distributed data centers:

• Minimizes the total operation cost

• Jointly considers workload, energy, and 

temperature operational constraints

• Deals with the uncertainties of workload 

demands, ambient temperature, electricity 

prices, and carbon intensities

• Prediction-free thanks to the Lyapunov 

optimization technique

• Effective in low-carbon operation

Bounds and simulated queues

Method

System structure

Framework of the proposed method

Method comparison

• C1 (offline & low-carbon): Impractical

• C2 (greedy & low-carbon): High cost

• C3 (offline): Impractical & high emission

• C4 (greedy): High cost & emission

• C5 (no emission bound): High emission
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