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Objective

●Throughout the class we have primarily focused on 
deterministic scheduling problems

●These can be hard (or even NP hard) to solve for 
optimal schedules

●Test different stochastic situations to see how 
optimal schedule changes when there is 
randomness involved
• Normal and exponential distributions
• Varying variances
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Three Scheduling Problems

• Weighted completion
• Tardiness

• Weighted Tardiness
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Three Scheduling Problems

For each one testing 4 stochastic scenarios
• Normal Low Var
• Normal High Var
• Normal High Var for low processing time and  Low 

Var for high processing time
• Exponential
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Testing Methodology

• Generate all permutations ordering of jobs

• For each permutation, ran 100,000 simulations and 
computed average objective function

• Brute forced permutations

• Returned the schedule with the objective function best 
minimized
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Minimize Weighted Makespan
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Minimize Weighted Makespan

• Normally solved by weighted shortest processing time

• Optimal schedules
• 2 – 6 – 3 – 5 – 7 – 4 – 1  
• 2 – 6 – 5 – 3 – 7 – 4 – 1  
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Minimize Weighted Makespan: 
Stochastic Results

• Optimal Schedule
• 2-6-3-5-7-4-1
• 2-6-5-3-7-4-1

• Normal Low Var
• 2-6-5-3-4-7-1

• Normal Mix
• 2-3-6-5-7-4-1

• Normal High Var
• 2-5-3-6-7-4-1

• Exponential
• 3-2-6-5-4-7-1
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Minimize Tardiness
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Minimize Tardiness

• Need to use a dynamic processing algorithm to solve

• Optimal schedule:
1-4-5-6-3-2-7-8



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com

Minimize Tardiness: Stochastic Results

• Optimal Schedule
• 1-4-5-6-3-2-7-8

• Normal Low Var
• 1-4-5-6-3-2-7-8

• Normal Mix
• 1-4-6-5-3-2-7-8

• Normal High Var
• 1-6-4-5-2-7-8-3

• Exponential
• 1-6-5-4-2-3-8-7
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Minimize Weighted Tardiness
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Minimize Weighted Tardiness

• Is NP Hard

• Need to use a dynamic processing algorithm to solve

• Optimal schedule: 1-4-2-3-7-6-5  
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Minimize Weighted Tardiness: 
Stochastic Results

• Optimal Schedule
• 1-4-2-3-7-6-5

• Normal Low Var
• 1-4-2-3-7-6-5

• Normal Mix
• 1-4-2-3-7-6-5

• Normal High Var
• 1-4-2-3-6-7-5

• Exponential
• 1-2-4-6-3-7-5
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Conclusions

• Normal distribution had results very similar to deterministic

• As Variance grew the optimal schedule tended to change more

• Exponential distribution tended to have very different results 
from deterministic

• We think this is because there is symmetry in the normal 
distribution whereas the exponential distribution is not 
symmetrical

• The inclusion of randomness makes finding the optimal 
schedule very hard, and most if not all are NP hard 
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Conclusions

• Exponential distribution tended to have very different results 
from deterministic

• We think this is because there is symmetry in the normal 
distribution whereas the exponential distribution is not 
symmetrical



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com

Limits of Experiment

● As there are more jobs, our brute force method becomes more 
unfeasible.

● However, we still find immense value in being able to:
○ Write flexible code
○ Obtain empirical answers
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Potential Future Tests

• Test further distributions, preferably ones nonsymmetrical

• Make different scenarios where the variance is not related to 
processing time

• Parallel and other multi machine schedules
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