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An Optimization Method for Compiling Equality Constraints
over Finite-Domains and Its Implementation

SOSUKE KANEKO,! NENG-FA ZHOUtt and ISAO NAGASAWATtt

Constraint propagation is one of the key operations employed in CLP (FD). There are sev-
eral constraint propagation algorithms available. It is a trade-off between the cost of reducing
domains and that of backtracking to decide which algorithm is better. Delay clause is a good
high-level intermediate language for implementing constraint-propagation based CLP (FD)
systems. With delay clauses, we can easily implement various constraint propagation algo-
rithms. Actually, Zhou implemented a high performance constraint system over B-Prolog by
using delay clauses. The current constraint system employs the partial look-ahead algorithm
that checks the interval consistency of constraints. The cost for reducing domains in this
algorithm is low, but the cost of backtracking may be astonishingly high for big problems. To
deal with this problem, we introduce new primitives on domain variables to make it possible
to implement the full look-ahead algorithm and propose a hybrid algorithm for compiling
equality constraints. The experimental results show our algorithm is better than either of the
partial look-ahead and the full look-ahead algorithm in general.
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Fig.1 Overview of the CLP (FD) system.
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Table 2 Propagators for binary equality constraints.
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Fig.2 The propagator for aX=bY+c.
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Fig.4 Constraint propagator for a n-ary equality constraint implemented by Zhou.
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Fig.5 Constraint propagator for a n-ary equality constraint with the hybrid algorithm.
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Table 3 Comparison of two CLP (FD) systems.
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