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Abstract: Aiming at the problem that the unreasonable data layout leads to the decrease of service quality and the
increase of operation cost in cloud-edge collaborative cluster,a two-stage data replica management mechanism based on
‘ recommendation and learning” method is proposed. In view of the characteristics of data-intensive mobile applications,
the optimal trade-off between data access latency and placement cost in the cloud environment is considered. The multi-
objective mathematical model of replica placement is established in theory, and the decision problem is described as a
bi-objective optimization problem with delay and cost constraints. In the recommendation stage, a replica recommendation
engine based on motion prediction and feedback optimization is proposed to reduce the blindness of replica creation. In
the learning stage, a reinforcement learning replica placement rule learning model based on Asynchronous Advantage
Actor-Critic algorithm( A3C) is constructed to improve the global performance index of replica service. The experimental
results show that the two-stage data placement strategy based on ‘ recommendation and learning’ method can reduce
latency time and save cost overhead effectively and efficiently. Meanwhile, our proposed method provides an effective
solution for challenges of data managemen in the real-life cloud-edge collaboration systems, which has important
theoretical significance and application value.
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Fig. 2 Replica recommendation engine based on motion

prediction and feedback optimization
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