
 

Training Scheduling 

Business Problem  

Our client wants to optimize the schedule for their training program. A valid 

schedule must satisfy all hard constraint such as teaching qualification, facility 

usage, and teaching load for each instructor. A best schedule will optimize the soft 

constraints such as teaching preference, time preference, room efficiency and break 

time between classes, etc.  

 

Challenge  

Scheduling is a classical optimization problem which is NP-hard, which means the 

only way to find the best schedule is to compare all the possible ones. This is 

impossible even for the most powerful computer. That’s why making a good 

schedule by hand is so difficult. Our client has a very complicated situation with 

many constraints to consider which greatly increase the difficulty to find the 

optimal solution.  

 

Our solution  

After working with our client for several iterations, Kwantum Analtyics developed 

a software which reads the input of constraints and creates the best schedule using 

integer programming algorithm. Our clients can then manually adjust the schedule 

to meet any individual needs of the instructor which varies time to time. Because it 

is highly customize to our client, the software only takes 2 second to run and is 

very flexible to change of requirements.  

 

Impact  

The schedule made by the software beats the old schedule in all perspective such 

as teaching preference and room occupancy, etc. This helps our clients to reduce 

the training cost as well as the cost to manually create schedule. A general 

optimization problem is to maximizes a target value (such as profit) based on given 

restrictions (constraints or resource). Thus the framework of scheduling can be 

used to optimize product chain, storage management, transportation efficiency, and 

many other fields in industrial engineering. However, due to the complexity of the 

optimizing process, it is impossible to compute the solution by brutal force even 

for a very simple problem. Therefore most of the expertise lies in the mathematics 

needed to customizing the framework to a specific business case.  


