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The constraintsatisfaction problem(CSP)is definedas a triple
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is afinite setof variables.Thedomain
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is afinite setof values

which canbeassignedto
�
. A finite setof constraints

�
restrictthevaluesfrom���

which canbeassignedto
�
. A solutionto a CSPis anassignmentof values

whichdoesnotviolateany of theconstraints.
Constraintsatisfactionproblemsarisein almostall areasof computerscience.

Artificial intelligence,combinatorialalgorithms,neuralnetworks,operationsre-
search,planningandVLSI designis a partial list of disciplineswhereconstraint
satisfactionsproblemsoccur. A specificexampleof constraintprogrammingis
the layout of wires in VLSI design. Becauseconstraintprogrammingcoversa
vastarea,generalmethodsareneeded.

I am interestedin developinglanguagesanddesigningsolversfor constraint
satisfactionproblems.I developeda languagewhich canbe usedasa program-
ming front-endfor satisfiabilitysolvers. The logic is a modificationof the logic
of propositionalschemata;we explicitly separatetheoriesinto dataandprogram
anduseaversionof closedworld assumptionto definethesemantics.

I extendedthe logic by addingconstraintson the cardinality of sets. Con-
straintson thecardinalityof setsfacilitatethemodelingof constraintsatisfaction
problemsby exactly andconciselyrepresentingconstraints.I alsoextendedthe
logic by addingHornclausesto theconstraints.Problemswhichincludetransitive
closurearemodeledconciselyusingHorn clauses.

I havedesignedandimplementedDATALOG with Constraints(DC). TheDC
groundermaintainsthestructureof thecardinalityconstraintsaswell asdifferen-
tiating bewteenconstraintsandHorn clausesin the groundedtheories.The DC
solver is designedto takeadvantageof thestructureof cardinalityconstraintsand
Horn clauses.I have comparedtheperformanceof DC with satisfiabilitysolvers
andstablelogic programmingon combinatorialproblems,graphproblemsand
planningproblems.TheDC systemis moreefficient on many problemsthanthe
othersystemstested.For all problemsDC is competitivewith theothersystems.
Papersdetailingsomeof the resultsaswell asthe sourcecodefor implementa-
tionsof thegroundersandsolversareonlineandcanbereachedfrom my home
page:”www.cs.uky.edu/� deast”.
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In thefuture,I intendto work on solversfor DC thatuserandomizationtech-
niques. Becauseof the difficulty of many constraintsatisfactionproblems,it is
notalwayspracticalto usecompletealgorithmsfor findingsolutions.Versionsof
DC which userestartsandsomerandomchoicemay bemoreefficient for some
constraintsatisfactionproblemsthaneithercompletealgorithmsor randomized
satisfiabilityalgorithms. I alsointendto designandimplementparallelversions
of DC. In additionto furtherdevelopmentof DC, I aminterestedin studyingand
developingsimulationsoftware.
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