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Find the shortest viable schedule, given:
● Several limited resources
● A set of tasks (Start times, Duration, Resource 

consumption)
● Precedence relations

Constraint programming - technique for solving NP-hard optimization by utilizing backtracking and propagators. 

Conflict analysis[1, 2] - technique which allows us to find the actual source of a conflict and backtrack more efficiently. 

Explanations - clauses which explain why conflict and propagations happen. The more general they are, the more 
effective conflict analysis will be.

Cumulative constraint - for a single resource, at no time we end up using more resource than available. 

Energetic reasoning[3] - a method for propagating this constraint by reasoning about the available energy in an 
interval and the mandatory energy of tasks in the interval. If the mandatory energy is more, we have a conflict and the 
difference is called the overload.

3. Main contribution

Not much exploration has been done into creating 
more general explanations for the energetic 
reasoning propagator.

4. Results 5. Conclusion
Initial bounds relaxations: 
Find new bounds for the task 
which are as wide as 
possible without affecting its 
mandatory interval within an 
interval.

Reducing the overload: move/remove tasks, such that 
the new placement has lower overload, but still causes a 
conflict.
Proposed strategies are:
1. Shift – Try to “move out” the task with lowest resource 

consumption one time unit at a time
2. Greedy – Remove the task with lowest energy from 

the conflict
3. Knapsack – Use knapsack in order to remove tasks, 

obtaining the conflict, which is most likely to happen

Setup - 65 J120 instances, 55 pack instances, 10 minutes timeout

Primary metric – number of conflicts (conflicts gain) with lower values being 
better

Initial bounds relaxation – more than 25% reduction

Overload reduction – between 1% and 5% reduction

Bounds relaxations provide a reduction in 
the number of conflicts of at least 25%.

Overload reduction provides a more 
limited decrease of less than 5%.

Future work:

● Explore new overload strategies.

● Check the effect of these explanations 
on faster ER algorithms.

● Look for faster implementations of the 
knapsack approach
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