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Batched Scheduling for MEC Systems with Task
Birth-Death Dynamics: Analysis and Optimization

LUO Yu,GU Yixiao, XIA Bin
(School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract; Mobile edge computing technology provides solutions for latency and resource sensitive
computing tasks and it is important to improve the efficiency of scheduling algorithms through task features.
Unlike existing researches that model task request characteristics as a single random variable, this paper
proposes an edge computing architecture based on the birth-death feature of tasks, modeling an infinite
horizon average cost Markov decision process ( MDP ). In the process of analyzing the problem using the
Bellman equation , the birth-death characteristics of the task are used to estimate the future request arrivals
to determine the impact of the current decision on the future system cost,and then assist in determining the
optimal decision for the current state, and propose a batched scheduling control algorithm. The proposed
algorithm prunes the state space and decision space of policy iteration based on the birth-death information
to reduce the complexity of policy improvement,which breaks the complexity bottleneck of policy iteration
algorithm. Through numerical results, it is inferred that the proposed algorithm has obvious low-complexity
advantages over the traditional policy iteration algorithm and can maintain low latency and energy cost
under different system conditions.
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Fig. 1 Task correlation-based MEC system
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Fig. 2 Average cost for different algorithms

versus request arrival rate
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