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Context
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Problem statement

• Input data:
• Oven capacity
• Oven baking duration
• Loaves waiting at the oven
• Sizes of next production orders
• Estimated arrival time at the oven

• Decisions:
• Start the oven
• Wait for the next production order
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Example
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Initial configuration
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Decision = wait

Events:
• PO 1 just arrived
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First scenario
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Events:
• PO 2 just arrived

Decision = start
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First scenario
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Events:
• PO 3 just arrived
• The oven became available

Decision = start
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First scenario
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Events:
• PO 4 just arrived
• The oven became available
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Initial configuration
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Decision = start

Events:
• PO 1 just arrived
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Second scenario
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Events:
• PO 2 arrived 20 minutes ago
• The oven became available

Decision = wait
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Second scenario
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Events:
• PO 3 just arrived

Decision = start
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Second scenario
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Events:
• PO 4 just arrived
• The oven became available
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Summary
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Dynamic programming (DP) algorithm

• Objective:

• Evaluate the different scenarios in parallel

• Keep only the best scenarios
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Limitations

• No randomness included

•  Offline algorithm 
• Not suited for industrial use
• Requires high prediction accuracy

• Difficult to explain the decision
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Follow up 
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Online algorithms

• Focus on the decision to take now

• Provide the best decision on average

• Input features:
• Pending units
• Estimated arrival time and size of the next PO

17



18

Online algorithms
• Limited to explainable algorithms
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Online rules: decision trees

• Classification and regression trees (CART) = heuristic.

• What about an MIP formulation?
➢Bertsimas and Dunn (2017): Optimal classification trees (OCT)
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OCT iterative training

• Can we select training samples effectively?

1. Start from an OCT built on a small dataset.
2. Sample new points from the dataset
3. Expand the model with misclassified points and points close to the 

decision boundary.
4. Optimize the expanded model
5. Start from step 2
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Synthetic dataset creation

1. Generate several instances

2. Solve with the DP algorithm
3. Create the couple features/decision based on the solution
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Results
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Thank you for your attention!
Questions?
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