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Production scheduling optimization seeks to generate schedules that best satisfy 

specific performance objectives aligned with organizational goals. These objectives 

guide the development and selection of schedules, providing criteria for comparing 

alternative solutions. In practice, most manufacturing environments must balance 

multiple, sometimes competing objectives, requiring sophisticated multi-objective 

optimization approaches.  

The most common objectives in production scheduling include:  

1. Makespan Minimization Makespan represents the total time required to complete 

all scheduled jobs, measured from the start of the first job to the completion of the 

last job. Minimizing makespan generally maximizes system productivity and 

resource utilization.   

2. Throughput Maximization Throughput represents the rate at which units are 

produced within a given time period. Maximizing throughput ensures efficient 

resource utilization and supports higher production volumes. This objective is 

particularly relevant in high-volume manufacturing environments or when dealing 

with bottleneck resources where maximum output is critical.  

3. Tardiness Minimization Tardiness measures the delay between a job’s 

completion and its due date. Minimizing total tardiness, maximum tardiness, or the 

number of tardy jobs improves on-time delivery performance. In make-to-order 

environments or industries with strict delivery requirements, tardiness minimization 

often becomes the primary scheduling objective. Weighted tardiness objectives can 

further prioritize more important or urgent orders.  

4. Sum of Completion Times Minimization: This objective focuses on minimizing 

the total completion time of all jobs, which helps reduce average flow time and 

improves overall system responsiveness. By completing jobs earlier, manufacturers 

can free up resources more quickly, reduce work-in-progress inventory, and improve 

customer lead times. This objective is particularly relevant in environments where 

responsiveness and short turnaround times are critical.  

Note that, both tardiness and completion time objectives are often expressed in their 

weighted variants, where each task is assigned, a weight based on its importance to 

the organization. This allows the scheduling algorithm to prioritize tasks according 

to their business impact, ensuring that more critical jobs contribute more heavily to 

the overall optimization objective.  
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