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Operations Research and Cybernetics

Serial Batch Flow Shop Scheduling with Limited Outsourcing Costs

CHEN Rongjun', TANG Guochun®
(1. School of Sciences, Changzhou Institute of Technology, Changzhou Jiangsu 213032
2. School of Economics & Management, Shanghai Second Polytechnic University, Shanghai 201209, China)
Abstract: Flow shop scheduling where each job can be either processed in-house shop or outsourced to a subcontractor is studied.
The jobs in-house are processed in serial batches, i.e., the jobs are processed in batches on the machine in a serial manner and the
processing time of a batch is the sum of the processing times of all jobs in the batch. And all the jobs are shipped to customers in
batches after processing. Each of the outsourced jobs requires paying an outsourcing cost. The objective is to minimize the sum of
the performance measure (the total completion time or the makespan) and transportation cost for in-house jobs, subject to a limit on
total outsourcing cost. The transportation cost is proportional to the batch number of jobs. Two special cases where job” s
processing time depends solely on job itself or on the machine are considered. In the first case, two approximation algorithms are
designed respectively for different performance measures after the NP hardness of the problem and the structure of the optimal
solution are analyzed. On the basis of analyzing the solution structure, two polynomial algorithms are proposed in the second case.

Keywords: flow shop scheduling; outsourcing; serial batch; approximation algorithm

(iR & B



