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Parallel Consistent Labeling
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Mackworth and Freuder have analyzed the time complexity of several
constraint satisfaction algorithms.®)” Mohr and Henderson have given new
algorithms, AC-4 and PC-3, for arc and path consistency, respectively, and have
shown that the arc consistency algorithm is optimal in time complexity and of
the same order space complexity as the earlier algorithms.® In this paper, we
give parallel algorithms for solving node and arc consistency. We show that any
parallel algorithm for enforcing are consistency in the worst case must have
O(na) sequential steps, where n is number of nodes, and a is the number of
labels per node. We give several parallel algorithms to do arc consistency. It is
also shown that they all have optimal time complexity. The results of running
the parallel algorithms on a BBN Butterfly multiprocessor are also presented.

KEY WORDS: Arc consistency; parallel algorithms; constraint satisfaction;
inherent parallelism. ’ '

1. INTRODUCTION

We define a constraint satisfaction problem {after Mackworth®) as
follows: _

o N={i, j,..} is the set of nodes, with |N| =n,

o A={l, 1.} is the set of labels, with | 4| =a,

o E={(i,j)|(iJ)is an edge in Nx N}, with |E| =e,

! This work was partially supported by NSF Grants MCS-8221750, DCR-8506393, and
DMC-8502115.
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