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Highlights 

The highlights of this paper can be summarized as follows. 

 An unrelated parallel machine scheduling problem with deteriorating maintenance 

activities, parallel-batching processing, and deteriorating jobs is proposed and a 

mixed integer programming model is formulated by considering the joint decision on 

jobs assignments, maintenance arrangements, jobs batching, and batches sequencing. 

 We analyze a special case where all jobs have been assigned to machines. Based on 

the derived structural properties for the case, optimal algorithms are developed to 

minimize makespan. 

 Due to the complexity of the studied problem, a hybrid ABC-TS algorithm 

combining ABC and TS is proposed to obtain a good solution in a reasonable time. 

 

 

Abstract: This paper studies an unrelated parallel machine scheduling problem with deteriorating 

maintenance activities, parallel-batching processing, and deteriorating jobs. Practically, 

deteriorating maintenance activities mean that duration of maintenance activities will increase 

with its starting time. The objective is to make the joint decisions on jobs assignments, the 

maintenance arrangements, jobs batching, and batches sequencing on each machine to minimize 
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