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Apr 1, 2014 - MiniZinc -> FlatZinc -> G12, Choco v3, … • CLP2Zinc uses 3 degrees of freedom of MiniZinc : var 0..1024 : Y; var 0..1024 : Z; var 0..1 : X;. 
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Motivation • MiniZinc -> FlatZinc -> G12, Choco v3, … • CLP2Zinc uses 3 degrees of freedom of MiniZinc : var 0..1024 : Y; var 0..1024 : Z; var 0..1 : X; constraint X = 0 -> (Y > Z + 10); solve :: seq_search([ int_search([X], input_order, indomain_min, complete) indexical_min(Ymin, Y), ]) satisfy;
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Core principle • Expressing a search strategy as constraints. • CLP2Zinc -> Minizinc -> Flatzinc -> Choco v3, … • Partial evaluator Prolog : – To express a search strategy. – To turn it into reified constraints. – Which delegates the model solving to MiniZinc.



• Implemented in Ocaml and not EMoP (maintenance). April 1, 2014
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Reification ( C1 ; ( C2 ; C3 )) ∨ ∨



C1



C2
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var 0..1 : XX1; var 0..1 : XX2; constraint XX1 = 0 -> C1; constraint XX1 = 1 /\ XX2 = 0 -> C2; constraint XX1 = 1 /\ XX2 = 1 -> C3; constraint XX1 = 0 -> XX2 = 0; solve :: seq_search([ int_search([XX1], input_order, indomain_min, complete), int_search([XX2], input_order, indomain_min, complete) ]) satisfy;
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Strategies • Labeling :



labeling(X, I, J) :I =< J, ( X #= I ; I2 is I + 1, labeling(X, I2, J)).



• Dichotomy :



dichotomy(X, Min, Max) :Depth is ceiling(log(2, Max – Min + 1)), dichotomy(X, Depth). dichotomy(X, 0). dichotomy(X, Depth) :Depth > 0, Middle is (max(X) – min(X)) // 2, ( X #=< Middle ; X #> Middle ), Depth2 is Depth – 1, dichotomy(X, Depth2).



• Interval_Splitting • Limited Discrepancy Search April 1, 2014
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Example : The N-queens array[0..9] of var 0..9 : queens; queens(N) :- queens(N, 0). queens(N, N). queens(N, I) :I < N, J is I + 1, queens(N, I, J), queens(N, J). queens(N, _, N). queens(N, I, J) :J < N, queens[I] #\= queens[J], queens[I] + I #\= queens[J] + J, queens[I] – I #\= queens[J] – J, K is J + 1, queens(N, I, K). :- queens(10), queens_list(10, Queens), labeling_list(Queens, 0, 9).
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Performances : Korf [ms] 3000000
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Conclusion • CLP2Zinc is a Prolog partial evaluator which compiles a search startegy into Minizinc reified constraints. • Strategies L, D, IS, LDS re-implementable. • Indexicals ? Min, Max, Card, … • For Korf problem, performances comparable to [Simonis & O’Sullivan 08]. • Paper in preparation for CP’14 … April 1, 2014
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