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Abstract. Disjunctive logic programsarea powerful tool in knowledgerepre-
sentationandcommonsensereasoning.The recentdevelopmentof an ef�cient
disjunctive logic programmingengine,namedDLV, allowsto exploit disjunctive
logic programsfor solving complex problems.However, disjunctive logic pro-
grammingsystemsarecurrentlymissingany interfacesupportingtheintegration
betweencommonlyusedsoftwaredevelopmentlanguages(likeJavaor C++)and
disjunctive logic programs.This paperfocuseson the DLV Wrapper, a library,
actuallyimplementedin Java,that“wraps” theDLV systeminsideanexternalap-
plication,allowing to embeddisjunctive logic programsinsideObject-Oriented
sourcecode.

1 Intr oduction

Nowadaystheneedfor representingandmanipulatecomplex knowledgearisesin dif-
ferentareasof computerscienceincluding,especially, Arti�cial Intelligence,Knowl-
edgeManagement.Logicbasedformalismsfor KnowledgeRepresentationandReason-
ing andamongthemDisjunctive Logic Programming(

�����

) becomeinterestingtools
to satisfythisneed.Disjunctive logic programsarelogic programswheredisjunctionis
allowedin theheadof therulesandnegationmayoccurin thebodyof therules.Such
programsarenow widely recognizedasvaluabletool for knowledgerepresentationand
commonsensereasoning[GelfondandLifschitz1991] [Lobo et al.1992]. In thelastfew
years,mucheffort hasbeenspentin this �eld for theoreticalstudies.In particular, much
researchhasbeendoneon thesemanticsof

�����

. Today, the mostacceptedsemantic
is theanswersetsemantics[GelfondandLifschitz1991,Leoneetal.1997]. Disjunctive
logic programswith answersetssemanticsallow to expressverycomplex problemsup
to �	�


 complexity class.
Thehardnessof theevaluationof

�����

programsdiscouragedtheimplementationof
�����

engines.In 1997appearsthe�rst solid implementationof a
�����

system,called
DLV (i.e. DataLogwith Vel) [Eiter et al.2000,Faberetal.2001]. The DLV core lan-
guage,which is disjunctive datalogwith answerset semantics,hasbeenenrichedin
severalways[Buccafurriet al.2000] andtheDLV systemhasbeenimprovedincorpo-
ratingseveraloptimizationtechniques.Today, theDLV systemis recognizedto bethe
state-of-artimplementationof

�����

.
Froma technicalpoint of view, DLV is a highly portableprogram,written in ISO

C++, availablein binaryformfor variousplatforms(see[FaberandPfeifersince1996]).
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Theavailability of a systemsupportingsuchanexpressive languagein anef�cient
way is stimulatingpeopleto uselogic-basedsystemsfor thedevelopmentof their ap-
plications.

Currently, the DLV systemis usedfor educationalpurposeboth in Europeanand
American Universitiesin AI and databasecourses.Its applicability for Knowledge
ManagementandInformationIntegrationis underinvestigationin theEU projectIN-
FOMIX.

On theotherhand,today, a largenumberof softwareapplicationsis developedby
using object orientedlanguageslike C++ and Java and the needof integrating such
typeof applicationwith logic-basedsystemsis arising.However,

�����

systemsdo not
supportany typeof integrationwith currentsoftwaredevelopmenttools.In particular,
theDLV systemcannotbeeasilyintegratedin anexternalapplication.

In this paper, we try to overcometheabove problem.In particular, we describean
API, currentlyimplementedin Java andnamedDLV Wrapper, whichallows to embed
disjunctive logic programsinsideobject-orientedsourcecode.

TheDLV Wrapperis anObject-Orientedlibrary that “wraps” up theDLV system
in a Java program.In otherwords,theDLV WrapperactsasaninterfacebetweenJava
programsandtheDLV system.By usinga suitablehierarchyof Java classes,theDLV
Wrapperallows to combineJavacodewith disjunctive logic programs.

We cansummarizea DLV invocationby thefollowing steps:

1. Setupinput andinvocationparameters.
2. RunDLV.
3. HandleDLV output.

The DLV Wrappergivesus full controlon DLV execution.Note that DLV could
spendmuch time in computinganswersets,becausedisjunctive logic programscan
encodehard problems(they allow us to expressevery property that is decidablein
deterministicpolynomial time with an oraclein NP). But, assoonasa new model is
computed,DLV outputsit. In orderto handlethis situation,we providedthreemodes
of invocation:synchronous,modelsynchronousandasynchronous.

If we run DLV in synchronousmode,theJava threadcalling DLV is blockeduntil
DLV endscomputation.The Java threadcalling DLV can only accessDLV output
when DLV executionterminates.If we run DLV in modelsynchronousmodeor in
asynchronousmode,theJavathreadcallingDLV canaccessmodelsassoonasthey are
computed.TheDLV Wrappergivesusa methodthattestsif a new modelis available.
If we run DLV in modelsynchronousmode,this methodblockstheJava threadcalling
DLV until a new model is computedor DLV ends.If we run DLV in asynchronous
modethis methodneverblockstheJava threadcalling DLV.

TheDLV Wrapperprovides�e xible interfacesfor input andoutput.We handlein-
put andoutput of DLV by using Java objects.This featureallow us to fully embed
disjunctive logic programsinsideObject-Orientedsourcecode.Moreover, input pro-
gramscanbe composedby several text �les and in memoryJava objectsandoutput
canberedirectedspecifyingthestoragedevice(mainmemory, harddisk,etc.),for each
groundpredicatein a model.
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Importantly, theDLV Wrapperalsohelpsdataintegrationby providing a database
connectivity mechanismthat allows to import datain

�����

programsandexportsthe
resultof a DLV computationby usingJDBC.

In therestof thepaper, we focuson thedescriptionandusageof theDLV Wrapper
API. In Section2, we illustratetheDLV system,recallingits architecture,andthecore
language.In Section3, we outline the structureof the DLV Wrapperandits internal
working principles.In Section4, we show, by a runningexample,how to usetheDLV
Wrapper. In Section5 we draw our conclusions.

2 The DLV system

DLV is an ef�cient Answer SetProgramming(ASP) systemimplementingthe con-
sistentanswerset semantics[GelfondandLifschitz1991] with various languageen-
hancementslike supportfor logic programmingwith inheritanceandqueries,integer
arithmeticsandvariousbuilt-in predicates.It is ahighly portableprogram1, availablein
binary form for variousplatforms(sparc-sun-solaris2.6,alpha-dec-osf4.0,i386-linux-
elf-gnulibc2,ppc-apple-darwin,i386-unknown-freebsd4.2 etc.)andit is easyto build
DLV onfurtherplatforms2.

2.1 Kernel Language

Thekernellanguageof DLV is disjunctivedatalogextendedwith strongnegationunder
theanswersetsemantics[Eiter et al.1997,GelfondandLifschitz1991].

Syntax Stringsstartingwith uppercaselettersdenotevariables,while thosestarting
with lower caselettersdenoteconstants.A term is eithera variableor a constant.An
atomis an expression���������
	�	
	 ,�
��� , where� is a predicateof arity � and ��� ,. . . ,��� are
terms.A literal � is eitheranatom � (in this case,it is positive), or a negatedatom ���

(in this case,it is negative).
Givena literal � , its complementaryliteral is de�ned as ��� if ����� and � if ������� .

A set � of literals is saidto beconsistentif for every literal ����� , its complementary
literal is notcontainedin � .

In addition to literals as de�ned above, DLV also supportsbuilt-ins, like #int ,
#succ ,  , +, and* .

For details,wereferto our full manual[FaberandPfeifersince1996].
A disjunctiverule (rule, for short) ! is a formula

�"�$#&%
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�

��%
%�%
��)
6 are literals, �:9<;��>=?9A@B9C; , and -�.�/ represents

negation-as-failure(or defaultnegation). Thedisjunction�D�E#F%
%�%G#H�(� is theheadof ! ,
1 Includingall frontends,DLV consistsof around40000linesof ISOC++.
2 For up-to-dateinformationon thesystemanda full manualpleaserefer to theprojecthome-

page[FaberandPfeifersince1996].
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while theconjunction) � ��	 	 	 ��) + ��-�.0/ ) +72�� �
	 	 	 ��-�.0/ ) 6 is thebodyof ! . A rule without
headliterals (i.e. � � ; ) is usually referredto as integrity constraint. If the body is
empty(i.e. @ � = � ; ), we usuallyomit the“ : - ” sign.

We denoteby
�

� !3� thesetof literalsin thehead,andby � ��!�� ���

2

��!�������� � !3�

thesetof thebodyliterals,where�

2

��!�� �
	3)
�*� . . . , )1+�� and �
� ��!�� ��	*)1+72 �*� . . . , )76��

arethesetsof positiveandnegativebodyliterals,respectively.
A disjunctivedatalog program � is a �nite setof rules.

SemanticsDLV implementstheconsistentanswersetssemanticswhichhasoriginally
beende�ned in [GelfondandLifschitz1991].3

Beforewearegoingto de�ne thissemantics,weneedafew prerequisites.As usual,
givena program� , ��� (the HerbrandUniverse) is the setof all constantsappearing
in � and ��� (the Herbrand Base) is the setof all possiblecombinationsof predicate
symbolsappearingin � with constantsof ��� possiblyprecededby � , in otherwords,
thesetof groundliteralsconstructiblefrom thesymbolsin � .

Givenarule ! , � !����D���E� !�� denotesthesetof rulesobtainedby applyingall possible
substitutions� from thevariablesin ! to elementsof ��� ; � !����E���D��!�� is alsocalledthe
GroundInstantiationof ! . In a similar way, givena program� , � !����D���E��� � denotes
theset �

 "!

�

� !����D���E� !3� . For programsnotcontainingvariables� �#� !����D���E��� � holds.

For every program� , we de�ne its answersetsin two stepsusingits groundin-
stantiation� !����D���D�$� � , following [Lifschitz1996]: First we de�ne the answersetsof
positive programs,thenwe give a reductionof generalprogramsto positive onesand
usethis reductionto de�ne answersetsof generalprograms.

An interpretation% is a setof literals.A consistentinterpretation%'&(�)� is called
closedunderapositive,i.e. -4.�/ -free,program� , if, for every ! ��� !����E���D�$� � ,

�

��!��+*

%', �(- whenever � � !3�.&/% . % is ananswersetfor a positiveprogram� if it is minimal
w.r.t. setinclusionandclosedunder� .

The reductor Gelfond-Lifschitz transformof a generalgroundprogram� w.r.t. a
set 01&2�

� is thepositive groundprogram�43 , obtainedfrom � by deletingall rules
!��5� for which �
� ��!��6*70 ,�8- holds,and deletingthe negative body from the
remainingrules.

An answersetof a generalprogram� is a set 09&:� � suchthat 0 is ananswer
setof � !����E���D�$� �;3 .

Thecorelanguageof DLV canbeusedto encodeproblemsof high computational
complexity (up to � �


 complexity class),in a highly declarative fashion,following
“Guess&Check” paradigm[Buccafurriet al.2000], but wedonotpursuethis issueany
furtherhere.

3 The DLV Wrapper

In thissectionwedescribethewrapperthatwehaveimplementedto make DLV usable
from Java applications.

3 Notethatwe only considerconsistentanswersets, while in [Lifschitz1996] alsotheinconsis-
tentsetof all possibleliteralsis a valid answerset.
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Fig.1. TheDLV packageUML classdiagram.

TheDLV Wrapperis anObject-Orientedlibrary, implementedin Java,allowing to
embedadisjunctivelogic programinsideaJavaprogram.Thewholelibrary is depicted
in Figure1 by anUML (Uni�ed ModelingLanguage)classdiagram.Next wedescribe
classesthatallow to modelinput andoutputof DLV, thenwe talk aboutthecoreclass
DlvHandler, outlining its mostimportantfeatures.

3.1 Data representation:The classesPredicate, Literal, Modeland Program

In Section2, we described
�����

syntaxandsemantic.We brie�y recall that disjunc-
tive logic programs(DLV input) are�nite setsof rules;models,representingprogram
solutions(DLV output),aresetsof groundliterals.

We now describehow input andoutputof DLV aredealtwith anObject-Oriented
library. Firstof all, we introduceLiteral andPredicateclasses,thatmodelgroundpred-
icatesandits “basicbricks” (groundliterals).Then,we describeModelclassandPro-
gramclass,thatrespectively modeloutputandinput of DLV.

Pleasenotethat,groundliteralscanalsobepartof a logic program.We useLiteral
andPredicateclassesto friendly manipulatebothDLV input4 andDLV output.

The Literal class TheLiteral innerclassmodelsgroundliterals.It providesmethods
to accessandmodify terms,to verify if a literal is positiveandto createits complement.

Literal classis an inner classof Predicateclass(describedin the following sub-
section).In this way, every Literal objectis closelyrelatedto theenclosingPredicate
instance.

The Predicateclass As previously pointedout, the Predicateclassmodelsground
predicates.

ThePredicateclassis a powerful tool, sinceit allowsa Java programmerto handle
datato beusedasDLV input andto manipulateDLV output.It providesfull accessto

4 In this casewe referto thegroundpartof aninputprogram.
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predicatefeatureslikepredicatename,arity andsize5. Moreover, it providestwo useful
interfacesto accessgroundliterals.The�rst oneis inspiredto thewell-known interface
java.util.Enumeration, thesecondoneis basedontheinterfacejava.sql.ResultSettaken
from JDBC.

Enumeration-like andResultSet-like interfacesgive full control on the underlying
groundpredicateimplementation.The former is useful if we want to directly access
Literal objects.ThelattercanhelpJavaprogrammers,expertondatabaseprogramming
andJDBC,to handlegroundpredicatesin a well-known way6.

Despitecolumnsin databasetableshave nameandtype,suchkind of information
doesnot exist for argumentsin a predicate.In orderto fully implementResultSet-like
interfacewe providedthePredicateMetaDataclass.

ThePredicateMetaDataclassmapsa nameanda datatype to eachargumentin a
predicate.

Weimplemented,by usingsuchatypeof information,methodslikeint getInt(String
name)whichretrievesinformation,from thecurrentrow (currentliteral) on thecolumn
(argument)named“name”,andautomaticallytransformsit in anintegervalue.A Predi-
cateMetaDatamapis only requiredto enablesomespecialmethodin theResultSet-like
interface,andit is notmandatoryin general.

It is worth to point out thatPredicateclassinstancesstoregroundliterals in mem-
ory. This canbea seriouslimitation if we dealwith largeamountof data.To solve this
problem,weactuallyprovidedtwo Predicatesubclasses:FilePredicateandJDBCPred-
icate. The�rst onestoresdatain text �les (in datalogformat)andthesecondonestores
datain relationaldatabases.

Later, webetterdescribetheJDBCPredicateclassanddatabaseaccess.

The Model class TheModelclassrepresentsmodels(i.e. answersets).
Sincemodelsaresetsof groundpredicates,theModelclassimplementsacollection

of Predicateobjects.
We canretrieve Predicateinstancesinsidea Model, eitherspecifyingits name(by

meansof the getPredicatemethod)or in a sequentialway. In the latter case,we can
choosebetweentwosetof methods.The�rst oneis inspiredto thejava.util.Enumeration
interface,thesecondto thejava.sql.ResultSetinterface.

Thestaticconstant“NO Model” allowsto representaprogramwhichhasnotmod-
els.We cantestif a Model instance= is “no model” callingm.isNoModel()methodor
testing= � ���������*�
	 ��� �������*� .

The Program class TheProgramclassmodelslogic programs.
DLV hasa�e xible mechanismto specifyinputprograms.It allowsto dividea logic

programinto several text �les. The Program classextendsthis mechanism.In fact, it
alsoallows to specifyinputby usingStringandPredicateobjects.

5 Thesizeof a predicateis thenumberof literal thatcomposeit.
6 Werecallthatgroundpredicatescorrespondsto tablesin relationaldatabases.
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This powerful extensionfully embedslogic programsinsideJava programs.This
way, DLV inputcandirectlybehandledby usingJavaobjects.Moreover,wecanimport
datafrom relationaldatabasessupportingJDBC,by usingtheJDBCPredicateclass7.

3.2 The DLV Wrapper architecture: the DlvHandler class

In thissectionweoutlinetheoveralldlv wrapperarchitectureandtheDlvHandlerclass
which implementskernelfeaturesof theDLV wrapper.

As previously pointedout (seeSection2) DLV is shippedasbinaryprogram.We
canrun it from a commandline specifyinginvocationparametersandinput programs.
DLV outputsanswersetsin text format.

The DLV WrapperexecutesDLV, in anexternalnative process,actingasa com-
mandline user.

Every Java applicationhasa singleinstanceof the classjava.lang.Runtimewhich
allowstheapplicationto interfaceitself with theenvironmenttheapplicationis running
in.

The Runtime.exec() methodcreatesa native processand return an instanceof a
subclassof java.lang.Processthatcanbeusedto controltheprocessandobtaininfor-
mationaboutit. The java.lang.Process classprovidesmethodsfor performinginput
andoutputto a process,waiting for aprocessto complete,checkingtheexit status,and
destroying (killing) aprocess.TheDlvHandlerclassmanagesaDLV instance,whichis
a native process,by usingtheRuntime.exec()methodandthe java.lang.Processclass.
All DLV standardI/O operationswill beredirectedto theDlvHandler instance(inside
theJava Virtual Machine)througha systempipe.This way theDlvHandlerclassfeeds
input to andgetsoutputfrom DLV.

PleasenotethatDLV invocationparametersandtext �les whichcontaininput pro-
gramsarespeci�edascommandline parametersby a stringarray. Datasavedin mem-
ory (by usingPredicateinstances)or in databasesareredirectedto DLV throughthe
systempipe.

The DlvHandler instancecollectsDLV outputandparsesit, building a collection
of Modelobjects.

Thewholeprocessis depictedin Figure2.
All classesthe DLV Wrapperis madeof arecontainedin a Java packagenamed

DLV. To embeddisjunctive logic programsinsideJava codewe mustincludetheDLV
packageandperformthefollowing steps:

1. Setupinput andinvocationparameters.
2. RunDLV.
3. HandleDLV output.

Wesetupinputby usingaProgramobject.We useaDlvHandlerobjectto setinvo-
cationparameters,runDLV processinstancesandhandleDLV output.TheDlvHandler
classgivesusfull controlon DLV execution.TheDlvHandlerobjectcallsDLV, feed-
ing input andretrieving output.As soonas DLV outputsa new model,the DlvHan-
dler object parsesit and build a Model object. The DlvHandler object storeseach

7 Wedescribethis featurelater.
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Fig.2. TheDLV invocationprocess.

Modelobjectin acollection.Wecanhandlethiscollectionof Modelobjectsby suitable
methods.The DlvHandler classimplementsan interfaceinspiredto the well-known
java.util.Enumerationinterfacefor accessingModelobjects.

Moreover, eachDlvHandler object hasgot an OutputDescriptorobject (seeFig-
ure1). The OutputDescriptorclassdescribeshow to parseDLV output.In particular,
theOutputDescriptordescribeshow to build Predicateobjectsto beinsertedin Model
objects.TheDLV packageprovidesthreetypesof Predicateobjects(seeFigure1):

– thePredicateclass;
– theFilePredicateclass;
– theJDBCPredicateclass.

The �rst onestoresdatain mainmemory;thesecondonestoresdatain a text �le
(in datalogformat); the last onestoresdatain a relationaldatabasetable.We specify,
by using the OutputDescriptorclass,the predicateclassto be usedfor eachground
predicate.Thisway, weareableto choosethestoragedevice(mainmemory, harddisk,
etc.)for eachgroundpredicate8.

How previously pointedout, DLV could spendmuch time in computinganswer
sets,becausedisjunctive logic programscan encodehard problems(seeSection2).
But, as soonas a new model is computed,DLV outputsit. In order to handlethis
situation,weprovidedthreemodesof invocation:synchronous,modelsynchronousand
asynchronous.

If we run DLV in synchronousmode,theJava threadcalling DLV is blockeduntil
DLV endsthecomputation.TheJava threadcalling DLV canonly accessDLV output
when DLV executionterminates.If we run DLV in modelsynchronousmodeor in
asynchronousmode,theJavathreadcallingDLV canaccessmodelsassoonasthey are
computed.

The DLV Wrapperprovidesa methodthat testsif a new modelis available.If we
run DLV in modelsynchronousmode,this methodblockstheJava threadcalling DLV

8 Thedefault storagedevice is mainmemory
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until a new modelis computedor DLV ends.If we run DLV in asynchronousmode
this methodneverblockstheJava threadcalling DLV.

DatabaseaccessHow previously pointedout the DLV Wrapperalsohelpsdatain-
tegrationby providing a databaseconnectivity mechanismallowing to import datain

�����

programsandexportingtheresultof aDLV computationbyusingJDBC.Thisim-
portantfeatureis implementedthroughtheJDBCPredicateclass.TheJDBCPredicate
classwrapsa javax.sql.ResultSetobjectinsidea Predicateobject.TheJDBCPredicate
classautomaticallyperformsa mappingfrom table columnsto predicatearguments
by a PredicateMetadataobject9. Note thatwe easilyintegratedatabasedataandlogic
programsby usingJDBCPredicateobjects.In fact,we alwayswork with “Predicate”
objects,becausetheJDBCPredicateclasshideimplementationdetails.

We canbuild a JDBCPredicatefrom anSQL queryor a javax.sql.ResultSetobject.
We import datafrom a databaseincludinga JDBCPredicatein a Programobject.We
export DLV outputto databasetablesspecifyingsuitablemappingsfor groundpredi-
catesin OutputDescriptorobjects10. In particularwe have to mapgroundpredicatesto
JDBCPredicateobjects11.

4 The DLV Wrapper “at work”

In this section,we show how to call DLV throughthe DLV Wrapperby runningan
example.

As previously pointedout, you mustperformsomestepto invoke DLV. Now we
show thecompletelist of stepsyou haveto implementto invoke DLV:

1. Build a Programobjectandsetupinput.
2. Build a DlvHandlerobject.
3. Setinputprogramandinvocationparameters.
4. RunDLV.
5. HandleDLV outputby usingModel,Predicateand/orLiteral classes.

In the following, we implementa Java programwhich outputstwo possiblesolu-
tionsof agivenGraph3-colorabilityprobleminstance.We informally recalltheGraph
3-colorabilityproblemde�nition.

Given a graph � in the input, assigneachnodeoneof threecolors(say, red,
green,or blue)suchthatadjacentnodesalwayshavedifferentcolors.

Graph3-colorabilityis ahard(NP-complete)problem.
We representnodesand arcswith a set of factsby using ������� (unary) and �,!��

(binary) predicates.We can solve the problemusing the following disjunctive logic
9 TheJDBCPredicatealsoallows to customizethis mappingby usingTranslationMapobjects.

Wedo nodescribeherethis feature
10 Wedescribedthis featurein previoussubsection.
11 Note that, in this case,we must set the DLV invocationparameter“maximum numberof

models”to one.



314 FrancescoRicca

program:

! ��� �"�3� �*!"� 0 ��! ���,��# �"�3� �*!"��0$��)7� � �3� # �"�3� �*!"��0$���(! � � ��� : - �������(��0 �

� ��� : - � ! ��� 0 ��� �7� �"�3� �*!"��0$��� �7� �"�3� �*!"��� �	� �

The disjunctive rule ! � guessessolution candidatesand the � � constraintchecks
solutionadmissibility.

We partition DLV input in several sources.We save the disjunctive rule ! � in the
�le guessIDB.dlandthefollowing setof nodesin the�le nodeEDB.dl.

node(minnesota). node(wisconsin). node(illinois). node(iowa). node(indiana).

node(michigan). node(ohio).

We write theconstraint� � in a Stringobjectandwe usea Predicateobjectto
represent�,! � predicate.

String check=`` :- arc(X, Y), color(X, C), color(Y, C).'';

Predicate p=new Predicate(``arc'',2);

p.addLiteral(p.new Literal(new String[] 
 "minnesota", "wisconsin" � ));

p.addLiteral(p.new Literal(new String[] 
 "illinois", "iowa" � ));

p.addLiteral(p.new Literal(new String[] 
 "illinois", "michigan" � ));

p.addLiteral(p.new Literal(new String[] 
 "illinois", "wisconsin" � ));

p.addLiteral(p.new Literal(new String[] 
 "illinois", "indiana" � ));

p.addLiteral(p.new Literal(new String[] 
 "indiana", "ohio" � ));

p.addLiteral(p.new Literal(new String[] 
 "michigan", "indiana" � ));

p.addLiteral(p.new Literal(new String[] 
 "michigan", "ohio" � ));

p.addLiteral(p.new Literal(new String[] 
 "michigan", "wisconsin" � ));

p.addLiteral(p.new Literal(new String[] 
 "minnesota", "iowa" � ));

p.addLiteral(p.new Literal(new String[] 
 "wisconsin", "iowa" � ));

p.addLiteral(p.new Literal(new String[] 
 "minnesota", "michigan" � ));

We cannow implementthe�rst step.

// build a Program object and setup input

Program pr=new Program();

//set input

pr.addProgramFile("guessIDB.dl"); // adds disjunctive rule r1

pr.addString("ckeck''); // adds integrity constraint c2

pr.addProgramFile("nodeEDB.dl"); // adds node predicate

pr.addPredicate(p); // adds arc predicate

In thefollowing codewe implementsecondandthird step:

// build a DlvHandler object

DlvHandler dlv=new DlvHandler("dl.exe");
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// set input program

dlv.setProgram(pr);

// set invocation parameters

dlv.setNumberOfModels(2); // computes no more than two solutions

dlv.setIncludeFacts(false);

In thelastcodefragmentwe implementforth and�fth step:
try




// run DLV by using model synchronous method of invocation

dlv.run(Dlv.MODEL SYNCHRONOUS);

// DLV output handling

while(dlv.hasMoreModels()) // for each model, wait until DLV find a new model




Model m=dlv.nextModel(); // gets next model

if(!m.isNoModel())




while(m.hasMorePredicates()) // for each predicate in m




Predicate p=m.nextPredicate(); // gets next predicate

System.out.println(p.toString()); // print out p

�

System.out.println(``--- END Model'');

� else System.out.println(``I cannot find a model'');

�

�

catch(DLVException d) 
 d.printStackTrace(); �

catch(DLVExceptionUncheked du) 
 du.printStackTrace(); �

finally




System.err.println(dlv.getWarnings()); // print out errors

�

5 Conclusionsand futur e work

We have presentedthe DLV Wrapper, an Object-Orientedlibrary, currently
implementedin Java, that allows to embeddisjunctive logic programsinside
Object-Orientedprograms.Basically, theDLV Wrapperexecutes,in anexter-
nalnativeprocess,theDLV system,feedinginputandgettingoutputthrougha
systempipe.Moreover, by usingsuitablehierarchyof classes,theDLV Wrap-
per allows to handleDLV Input andDLV outputby usingJava objectsand
to import andexportdatafrom/tocommercialdatabasesystemsimplementing
JDBCdrivers.In thisway, theDLV Wrapperachievesatight couplingbetween
disjunctive logic programsandJavaprograms.
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We believe that theDLV Wrapperwill speedup thedevelopmentof software
applications,bothin academiaandin industry, employing thehighly expressive
powerof

�����

, by usingtheDLV system.
As for ascurrentandfuturework is concerned,we aretestingtheDLV Wrap-
perlibrary in realapplicationcontexts.
Moreover, we areoptimizing both internaldatastructuresandcontrol struc-
turesin orderto improveef�ciency. Finally, weplanto enrichthecurrentDLV
Wrapperimplementationby: (i) addingsupportfor bothclient-server invoca-
tion mechanismsandXML datasourcehandling;(ii) developinga C++ imple-
mentationof thelibrary.
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