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The constraintsatishiction problem (CSP)is definedasa triple (X, D, : z= €
X, C), whereX is afinite setof variables. ThedomainD,, is afinite setof values
which canbe assignedo z. A finite setof constraintC restrictthe valuesfrom
D, which canbe assignedo x. A solutionto a CSPis anassignmenof values
which doesnotviolateary of the constraints.

Constraintsatisaictionproblemsarisein almostall areasof computerscience.
Atrtificial intelligence,combinatorialalgorithms,neuralnetworks, operationge-
searchplanningandVLSI designis a partial list of disciplineswhereconstraint
satishctionsproblemsoccur A specificexampleof constraintprogrammingis
the layout of wiresin VLSI design. Becauseconstraintprogrammingcoversa
vastarea generaimethodsareneeded.

| aminterestedn developinglanguagesnddesigningsolversfor constraint
satishctionproblems.| developeda languagewhich canbe usedasa program-
ming front-endfor satisfiability solvers. Thelogic is a modificationof the logic
of propositionalschematawe explicitly separatéheoriesinto dataandprogram
andusea versionof closedworld assumptiorio definethe semantics.

| extendedthe logic by addingconstraintson the cardinality of sets. Con-
straintson the cardinalityof setsfacilitatethe modelingof constraintsatisfction
problemsby exactly and conciselyrepresentingonstraints.l alsoextendedthe
logic by addingHorn clausego the constraintsProblemsvhichincludetransitive
closurearemodeledconciselyusingHorn clauses.

| have designecandimplementedDATALOG with Constraint{DC). TheDC
groundemaintainsthe structureof the cardinalityconstraintaswell asdifferen-
tiating bewteenconstraintsaand Horn clausesn the groundedheories. The DC
solveris designedo take advantageof the structureof cardinalityconstraintsaand
Horn clauses. have comparedhe performanceof DC with satisfiabilitysolvers
and stablelogic programmingon combinatorialproblems,graph problemsand
planningproblems.The DC systemis moreefficient on mary problemsthanthe
othersystemdested.For all problemsDC is competitve with the othersystems.
Papersdetailing someof the resultsaswell asthe sourcecodefor implementa-
tions of the groundersaandsolversare online andcanbe reachedrom my home
page:"www.cs.uky.edu/deast”.



In thefuture, | intendto work on solversfor DC thatuserandomizatiortech-
niques. Becauseof the difficulty of mary constraintsatisfiction problems,it is
not alwayspracticalto usecompletealgorithmsfor finding solutions.Versionsof
DC which userestartsand somerandomchoicemay be more efficient for some
constraintsatistction problemsthan either completealgorithmsor randomized
satisfiabilityalgorithms. | alsointendto designandimplementparallelversions
of DC. In additionto furtherdevelopmentof DC, | aminterestedn studyingand
developingsimulationsoftware.



