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Abstract This paper proposes a mobile edge computing (MEC) assisted blockchain system in which mobile terminals (MT) do
not have enough local computation resources to solve the proof of work (PoW) puzzle. By combining the computation resource al-
location of MTs and edge server (ES) with the revenue sharing of MTs,a joint optimization problem is formulated to maximize
the system-wide utility of all MTs and the ES. To solve the optimization problem efficiently,a multi-layer decomposition algo-
rithm based on cyclic block coordinate descent (CBCD) is proposed. First,given the revenue sharing variables in advance, the cor-
responding sub-problem can be solved to obtain the computation resource allocation results of both MTs and ES. Then, with the
obtained computation resource allocation, the revenue sharing variables of MTs are optimized. Finally, this paper optimizes the
two sub-problems alternately until the algorithm reaches convergence. The numerical results show that the proposed algorithm
can obtain the optimal solution of the joint optimization problem effectively and improve the system-wide utility.
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Fig. 2 Structure diagram of the proposed algorithm
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Table 1  Optimization results of MTs’ computation resources
MT 1 MT 2 MT 3
x; 0.19 0. 10 0.49
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