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𝑦𝑦 > 𝑥𝑥
𝑥𝑥 ≥ 0 → [𝑦𝑦 ≥ 1] 𝑥𝑥 ≥ 2 ∧ 𝑦𝑦 ≠ 5 →⊥
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Learn Nogoods
using Conflict 

Analysis!
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SAT View

𝑎𝑎 ∧ 𝑏𝑏 ∧ ¬𝑐𝑐 → ⊥
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𝑎𝑎 ∧ 𝑏𝑏 ∧ ¬𝑐𝑐 → ⊥

Finally, we 
can propagate!

SAT View
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CP View

𝑎𝑎 ∧ 𝑏𝑏 ∧ ¬𝑐𝑐 → ⊥
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𝑥𝑥 ≥ 5 ∧ 𝑥𝑥 ≤ 10 ∧ ¬ 𝑥𝑥 = 7 →⊥

CP View

Still use unit 
propagation…
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Can we do 
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𝑥𝑥 ≥ 5 ∧ 𝑥𝑥 ≤ 10 ∧ ¬ 𝑥𝑥 = 7 →⊥

𝑥𝑥 ≠ 5 𝑥𝑥 ≠ 6 𝑥𝑥 ≠ 8 𝑥𝑥 ≠ 9 𝑥𝑥 ≠ 10

Extended Nogood
Propagation

Propagate
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Extended Nogood
Propagation
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What about 
Conflict Analysis?
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SAT view CP view

Resolve until 
unit propagation

Resolve until 
extended nogood

propagation

1UIP CPIP
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Lower backtrack 
level (and LBD)

Fewer 
explanations 

necessary

CP view
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Learning

Remove SAT 
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1UIP + Extended Propagation
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Only propagation 
does not work

1UIP + Extended Propagation
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CPIP + Extended Propagation
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Learning + Propagation 
does work!

CPIP + Extended Propagation
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Learning + Propagation 
does work!

But 
why?
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Learning + Propagation 
does work!
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Learning + Propagation 
does work!

Reasoning over holes 
appears important!
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Conclusions

Generalise
CDCL for CP

Reduces #failures 
on many 
instances

Future Work
Generalise Other 

Techniques
Better Understanding 

of Interaction

Analysis SAT 
View in 
Solvers
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What about runtime?

Many instances 
on which runtime 

also improves!
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