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Abstract 

Motivated by the practical scheduling problem of job shops, this research aims to evaluate 

unrelated parallel machine scheduling problem with the objective of minimizing tardiness and 

earliness cost in both deterministic and uncertain flexible job shop environments. This study 

proposes a new model considering effects of maximum allowable tardiness. It compares the total 

cost provided by the proposed model with the case in which there is no limitation on tardiness.  In 

addition, the existing model in the literature is simplified to reduce computational time and enable 

corporate scheduling staff to use the model efficiently. The model is validated using data collected 

from a local job shop that manufactures aerospace parts. The results show the effectiveness of 

proposed model since it reduces the total cost and computational time in most of the studied 

scenarios. To account for real-life cases representing uncertainty, in the second step of the research, 

input parameters are considered uncertain. Robust optimization method is used to deal with 

uncertainty. The robust counterpart formulation is provided to solve the optimization problem with 

uncertainty and bring the tradeoff between optimality and robustness. The factorial design has 

been implemented to evaluate the effect of each factor on the result of scheduling problem.  
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