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Abstract. Disjunctive logic programsare a powerful tool in knovledgerepre-
sentationand commonsenseeasoning.The recentdevelopmentof an ef cient
disjunctive logic programmingengine hamedDLV, allowsto exploit disjunctive
logic programsfor solving complex problems.However, disjunctive logic pro-
grammingsystemsarecurrentlymissingary interfacesupportingthe integration
betweercommonlyusedsoftwaredevelopmentanguageglik e Java or C++) and
disjunctive logic programs.This paperfocuseson the DLV Wrapper a library,
actuallyimplementedn Java,that“wraps”theDLV systeninsideanexternalap-
plication, allowing to embeddisjunctie logic programsinside Object-Oriented
sourcecode.

1 Intr oduction

Nowadaysthe needfor representingand manipulatecomplex knowledgearisesin dif-
ferentareasof computerscienceincluding, especially Arti cial Intelligence,Knowl-
edgeManagement_ogic basedormalismsfor KnowledgeRepresentatioandReason-
ing andamongthem Disjunctive Logic Programming ) becomeinterestingtools
to satisfythis need Disjunctive logic programsarelogic programsvheredisjunctionis
allowedin the headof the rulesandnegationmay occurin the body of therules.Such
programsarenow widely recognizedasvaluabletool for knowledgerepresentatioand
commorsenseeasoningGelfondandLifschitz1997 [Lobo etal.1993. In thelastfew
yearsmucheffort hasbeenspentn this eld for theoreticaktudiesin particular much
researcthasbeendoneon the semanticof . Today the mostacceptedsemantic
is theanswersetsemantic§GelfondandLifschitz199]1 Leoneetal.1997. Disjunctive
logic programswith answersetssemanticsllow to expressvery complex problemsup
to compleity class.

Thehardnessf theevaluationof programgliscouragedheimplementatiorof

enginesln 1997appearghe rst solid implementatiorof a systemcalled

DLV (i.e. DataLogwith Vel) [Eiter etal.200QFaberetal.200]. The DLV core lan-
guage,which is disjunctive datalogwith answerset semanticshasbeenenrichedin
severalways[Buccafurrietal.200qQ andthe DLV systemhasbeenimprovedincorpo-
rating several optimizationtechniquesToday the DLV systemis recognizedo bethe
state-of-arimplementatiorof

Fromatechnicalpoint of view, DLV is a highly portableprogram,writtenin ISO
C++, availablein binaryform for variousplatforms(seg[FaberandPfeifersince1994).
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The availability of a systemsupportingsuchan expressie languagen an ef cient
way is stimulatingpeopleto uselogic-basedsystemdor the developmentof their ap-
plications.

Currently the DLV systemis usedfor educationapurposebothin Europearand
American Universitiesin Al and databasecourses.ts applicability for Knowledge
Managemenand Information Integrationis underinvestigationin the EU projectIN-
FOMIX.

On the otherhand,today a large numberof software applicationss developedby
using object orientedlanguagedike C++ and Java and the needof integrating such
type of applicationwith logic-basedsystemsds arising.However, systemsdo not
supportary type of integrationwith currentsoftware developmentools. In particular
theDLV systemcannotbe easilyintegratedin anexternalapplication.

In this paper we try to overcomethe above problem.In particular we describean
API, currentlyimplementedn JavaandnamedDLV Wrapperwhich allows to embed
disjunctive logic programsnsideobject-orientedourcecode.

The DLV Wrapperis an Object-Orientedibrary that“wraps” up the DLV system
in aJava program.n otherwords,the DLV Wrapperactsasaninterfacebetweenlava
programsandthe DLV system By usinga suitablehierarchyof Java classesthe DLV
Wrapperallows to combineJava codewith disjunctive logic programs.

We cansummarizea DLV invocationby thefollowing steps:

1. Setupinputandinvocationparameters.
2. RunDLV.
3. HandleDLV output.

The DLV Wrappergivesusfull controlon DLV execution.NotethatDLV could
spendmuchtime in computinganswersets,becauselisjunctive logic programscan
encodehard problems(they allow usto expressevery propertythat is decidablein
deterministicpolynomialtime with an oraclein NP). But, assoonasa new modelis
computed DLV outputsit. In orderto handlethis situation,we providedthreemodes
of invocation:syndironous modelsyndronousandasyntronous

If werun DLV in syntironousmode,the Javathreadcalling DLV is blocked until
DLV endscomputation.The Java threadcalling DLV canonly accessDLV output
when DLV executionterminateslf we run DLV in modelsyndronousmodeor in
asyntironousmode the Javathreadcalling DLV canaccessnodelsassoonasthey are
computedThe DLV Wrappergivesusa methodthattestsif anew modelis available.
If werunDLV in modelsyndironousmode this methodblocksthe Java threadcalling
DLV until a new modelis computedor DLV ends.If we run DLV in asynd&ronous
modethis methodnever blocksthe Javathreadcalling DLV.

The DLV Wrapperprovides e xible interfacesfor inputandoutput.We handlein-
put and outputof DLV by using Java objects.This featureallow us to fully embed
disjunctive logic programsinside Object-Orientedsourcecode.Moreover, input pro-
gramscanbe composedy severaltext les andin memoryJava objectsand output
canberedirectedspecifyingthe storagedevice (mainmemory harddisk, etc.),for each
groundpredicatan amodel.
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Importantly the DLV Wrapperalsohelpsdataintegrationby providing a database
connectvity mechanisnthatallows to import datain programsandexportsthe
resultof aDLV computatiorby usingJDBC.

In therestof the paperwe focusonthe descriptiorandusageof the DLV Wrapper
API. In Section2, we illustratethe DLV systemyecallingits architectureandthecore
languageln Section3, we outline the structureof the DLV Wrapperandits internal
working principles.In Section4, we show, by arunningexample,how to usethe DLV
WrapperIn Section5 we draw our conclusions.

2 The DLV system

DLV is an efcient Answer Set Programming(ASP) systemimplementingthe con-
sistentanswerset semantic§GelfondandLifschitz199] with variouslanguageen-
hancementsik e supportfor logic programmingwith inheritanceand queries,integer
arithmeticsandvariousbuilt-in predicateslt is a highly portableprogrant, availablein
binary form for variousplatforms(sparc-sun-solaris2.@lpha-dec-osf4.0386-linux-
elf-gnulibc2, ppc-apple-darwini386-unknavn-freetsd42 etc.) andit is easyto build
DLV onfurtherplatforms.

2.1 KernelLanguage

Thekernellanguageof DLV is disjunctive datalogextendedwith strongnegationunder
theanswersetsemantic§Eiter etal.1997 GelfondandLifschitz1991.

Syntax Stringsstartingwith uppercasdettersdenotevariables,while thosestarting
with lower caselettersdenoteconstantsA termis eithera variableor a constantAn
atomis an expression ., ,where is apredicateof arity and ,..., are
terms.A literal is eitheranatom (in this caseit is positivg, or a negatedatom
(in this caseijt is negative).

Givenaliteral , its complementariiteralis de nedas if and if
A set of literalsis saidto be consistenif for every literal , its complementary
literal is not containedn

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

For details,we referto ourfull manual[FaberandPfeifersince1994.

A disjunctiverule (rule, for short) isaformula

where are literals, , and represents
negation-as-failue (or defaultnegation). Thedisjunction is theheadof ,

Y ncludingall frontends DLV consistof around40000linesof ISO C++.
2 For up-to-date@nformationon the systemanda full manualpleasereferto the projecthome-
page[FaberandPfeifersince1994.
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while the conjunction is thebodyof . A rule without
headliterals (i.e. ) is usuallyreferredto asintegrity constaint. If the body is
empty(i.e. ), we usuallyomitthe” : - " sign.

We denoteby the setof literalsin the head,andby
thesetof thebodyliterals,where cee and cee

arethe setsof positive andnegative body literals, respectiely.
A disjunctivedatalog program is a nite setof rules.

Semantics DLV implementghe consistenanswersetssemanticsvhich hasoriginally
beende nedin [GelfondandLifschitz19971.3

Beforewe aregoingto de ne this semanticswe needafew prerequisitesAs usual,
givenaprogram (the Herbrand Universg is the setof all constantsappearing
in and  (the Herbrand Bas§ is the setof all possiblecombinationsof predicate
symbolsappearingn  with constant®of possiblyprecededy , in otherwords,
the setof groundliterals constructiblérom the symbolsin

Givenarule denoteghesetof rulesobtainedby applyingall possible
substitutions fromthevariablesn toelementof is alsocalledthe
GroundInstantiationof . In a similar way, givena program denotes
theset . For programshot containingvariables holds.

For every program , we de ne its answersetsin two stepsusingits groundin-
stantiation , following [Lifschitz1994: First we de ne the answersetsof
positive programsthenwe give a reductionof generalprogramsto positive onesand
usethisreductionto de ne answersetsof generaprograms.

An interpretation is a setof literals. A consisteninterpretation is called
closedunderapositive,i.e.  -free,program |, if, for every ,
wheneer . isananswersetfor apositive program if it is minimal

w.r.t. setinclusionandclosedunder

Thereductor Gelfond-Lifstitz transformof a generalgroundprogram  w.r.t. a

set is the positive groundprogram  , obtainedirom by deletingall rules
for which holds, and deletingthe negative body from the
remainingrules.

An answersetof a generalprogram is a set suchthat is ananswer
setof .

The corelanguagenf DLV canbe usedto encodeproblemsof high computational
compleity (up to compleity class),in a highly declaratve fashion,following
“Guess&ChecK paradigmBuccafurrietal.200Q, but we do not pursuehisissuearny
furtherhere.

3 The DLV Wrapper
In this sectionwe describehewrapperthatwe haveimplementedo make DLV usable
from Java applications.

3 Note thatwe only considerconsistenanswersets while in [Lifschitz199§ alsotheinconsis-
tentsetof all possiblditeralsis avalid answerset.
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Fig.1. TheDLV packagdJML classdiagram.

The DLV Wrapperis an Object-Orientedibrary, implementedn Java, allowing to
embedadisjunctivelogic programinsidea Java program.Thewholelibrary is depicted
in Figurel by anUML (Uni ed ModelingLanguageklassdiagram.Next we describe
classeghatallow to modelinput andoutputof DLV, thenwe talk aboutthe coreclass
DIvHandler, outlining its mostimportantfeatures.

3.1 Datarepresentation:The classedredicate Literal, Modeland Program

In Section2, we described syntaxand semanticWe brie y recall that disjunc-
tive logic programg DLV input) are nite setsof rules;models representingprogram
solutions(DLV output),aresetsof groundliterals.

We now describehow inputandoutputof DLV aredealtwith an Object-Oriented
library. Firstof all, we introducelL.iteral andPredicateclassesthatmodelgroundpred-
icatesandits “basic bricks” (groundliterals). Then,we describeModel classand Pro-
gramclass thatrespectiely modeloutputandinputof DLV.

Pleasenotethat,groundliterals canalsobe partof alogic program We uselLiteral
andPredicateclasseso friendly manipulateboth DLV input* andDLV output.

The Literal class The Literal inner classmodelsgroundliterals. It providesmethods
to accesandmaodify terms to verify if aliteral is positive andto createts complement.

Literal classis aninner classof Predicateclass(describedn the following sub-
section).In this way, every Literal objectis closelyrelatedto the enclosingPredicate
instance.

The Predicateclass As previously pointedout, the Predicateclassmodelsground
predicates.

The Predicateclassis a powerful tool, sinceit allows a Java programmeto handle
datato beusedasDLV inputandto manipulateDLV output.lt providesfull accesso

4 In this casewe referto the groundpartof aninput program.
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predicatefeaturedik e predicatename arity andsize’. Moreover, it providestwo useful
interfacego accesgroundliterals. The rst oneis inspiredto thewell-known interface
java.util.Enumeation, theseconneis basedntheinterfacejava.sql.ResultS¢aken
from JDBC.

Enumeation-like and ResultSet-li& interfacesgive full control on the underlying
groundpredicateimplementationThe former is useful if we wantto directly access
Literal objects.ThelattercanhelpJavaprogrammersgxperton databas@rogramming
andJDBC,to handlegroundpredicatesn awell-known way®.

Despitecolumnsin databas¢ableshave nameandtype, suchkind of information
doesnot exist for argumentsin a predicateln orderto fully implementResultSet-lik
interfacewe providedthe PredicateMetaDatalass.

The PredicateMetaDatalassmapsa nameanda datatype to eachargumentin a
predicate.

Weimplementedby usingsuchatypeof information,methoddik eint getint(String
name)which retrievesinformation,from the currentrow (currentliteral) onthecolumn
(agumentnamed'name”,andautomaticalljtransformst in anintegervalue.A Predi-
cateMetaDatanapis only requiredto enablesomespecialmethodin the ResultSet-lig
interface,andit is notmandatoryin general.

It is worth to point out that Predicateclassinstancestoregroundliteralsin mem-
ory. This canbe a serioudimitation if we dealwith largeamountof data.To solve this
problemwe actuallyprovidedtwo Predicatesubclasses:ilePredicateandJDBCPred-
icate The rst onestoresdatain text les (in datalogformat)andthesecondnestores
datain relationaldatabases.

Later, we betterdescribehe JDBCPedicateclassanddatabaseccess.

The Model class TheModelclassrepresentsnodels(i.e. answersets).

Sincemodelsaresetsof groundpredicatesthe Modelclassimplementsacollection
of Predicateobjects.

We canretrieve Predicateinstancesnsidea Model eitherspecifyingits name(by
meansof the getPredicatemethod)or in a sequentialvay. In the latter case ,we can
chooséetweertwo setof methodsThe rst oneisinspiredto thejava.util. Enumeation
interface the secondo thejava.sql.ResultSétterface.

ThestaticconstantNO _Model” allowsto represené programwhich hasnot mod-
els.We cantestif aModelinstance is “no model” calling m.isNoModel(methodor
testing _

The Program class The Program classmodelslogic programs.

DLV hasa e xible mechanisnto specifyinput programsit allowsto divide alogic
programinto severaltext les. The Program classextendsthis mechanismin fact, it
alsoallowsto specifyinput by usingStringandPredicateobjects.

5 Thesizeof a predicatds thenumberof literal thatcomposet.
& We recallthatgroundpredicatesorrespondso tablesin relationaldatabases.
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This powerful extensionfully embeddogic programsinside Java programs.This
way, DLV inputcandirectly behandlecby usingJavaobjects Moreover, we canimport
datafrom relationaldatabasesupporting]lDBC, by usingthe JDBCPedicateclass.

3.2 The DLV Wrapper architecture: the DIvHandler class

In this sectionwe outlinethe overall dlv wrapperarchitectureandthe DivHandlerclass
whichimplementsernelfeaturesof the DLV wrapper

As previously pointedout (seeSection2) DLV is shippedasbinary program.We
canrunit from a commandine specifyinginvocationparameterandinput programs.
DLV outputsanswersetsin text format.

The DLV WrapperexecutesDLV, in anexternalnative processactingasa com-
mandline user

Every Java applicationhasa singleinstanceof the classjava.langRuntimewhich
allowstheapplicationto interfaceitself with theervironmenttheapplicationis running
in.

The Runtimeexec() methodcreatesa native processand return an instanceof a
subclas®of java.langProcessthatcanbe usedto controlthe processandobtaininfor-
mationaboutit. The java.langProcess classprovides methodsfor performinginput
andoutputto a processwaiting for a procesgo complete checkingtheexit statusand
destrging (killing) aprocessTheDIlvHandlerclassmanages DLV instancewhichis
a native processhy usingthe Runtimeexec()methodandthejava.langProcessclass.
All DLV standard/O operationswill beredirectedo the DlvHandlerinstance(inside
the Java Virtual Machine)througha systempipe. This way the DlvHandler classfeeds
inputto andgetsoutputfrom DLV.

Pleasenotethat DLV invocationparameterandtext les which containinputpro-
gramsarespeci edascommandine parameterfy a stringarray Datasavzedin mem-
ory (by usingPredicateinstances)r in databaseareredirectedto DLV throughthe
systempipe.

The DIvHandler instancecollectsDLV outputand parsest, building a collection
of Modelobjects.

Thewholeprocesss depictedn Figure2.

All classeghe DLV Wrapperis madeof are containedin a Java packagenamed
DLV. To embeddisjunctie logic programsnside Java codewe mustincludethe DLV
packageandperformthefollowing steps:

1. Setupinputandinvocationparameters.
2. RunDLV.
3. HandleDLV output.

We setupinput by usinga Programobject.We usea DIlvHandlerobjectto setinvo-
cationparametersun DLV processnstancesandhandleDLV output.TheDIvHandler
classgivesusfull controlon DLV execution.The DivHandlerobjectcallsDLV, feed-
ing input and retrieving output. As soonas DLV outputsa new model,the DIvHan-
dler object parsesit and build a Model object. The DIvHandler object storeseach

7 We describethis featurelater.
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Fig.2. TheDLV invocationprocess.

Modelobjectin a collection.We canhandlethis collectionof Modelobjectsby suitable
methods.The DIvHandler classimplementsan interfaceinspiredto the well-known
java.util. Enumeratiornterfacefor accessingviodel objects.

Moreover, eachDIvHandler objecthasgot an OutputDescriptorobject (seeFig-
ure 1). The OutputDescriptorclassdescribesow to parseDLV output.In particulay
the OutputDescriptoidescribesow to build Predicateobjectsto beinsertedn Model
objects.The DLV packageprovidesthreetypesof Predicateobjects(seeFigurel):

— thePredicateclass;
— theFilePredicateclass;
— theJDBCPiedicateclass.

The rst onestoresdatain main memory;the secondonestoresdatain atext le
(in datalogformat); the last one storesdatain a relationaldatabaseable.We specify
by using the OutputDescriptorclass,the predicateclassto be usedfor eachground
predicateThisway, we areableto choosehestoragedevice (mainmemory harddisk,
etc.)for eachgroundpredicaté.

How previously pointedout, DLV could spendmuchtime in computinganswer
sets,becauselisjunctive logic programscan encodehard problems(seeSection?2).
But, as soonas a nev modelis computed,DLV outputsit. In orderto handlethis
situation,we providedthreemodesof invocation:syndronous modelsyndironousand
asyntironous

If werun DLV in syntironousmode,the Javathreadcalling DLV is blocked until
DLV endsthecomputationThe Javathreadcalling DLV canonly accesDLV output
when DLV executionterminateslf we run DLV in modelsyntironousmodeor in
asyntironousmode the Javathreadcalling DLV canaccessnodelsassoonasthey are
computed.

The DLV Wrapperprovidesa methodthattestsif a nev modelis available.If we
run DLV in modelsyndronousmode,this methodblocksthe Javathreadcalling DLV

8 The default storagedevice is mainmemory
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until a new modelis computedor DLV ends.If we run DLV in asyntironousmode
this methodneverblocksthe Java threadcalling DLV.

Databaseaccess How previously pointedout the DLV Wrapperalso helpsdatain-
tegrationby providing a databaseonnectvity mechanismallowing to import datain

programsandexportingtheresultof aDLV computatiorby usingJDBC.Thisim-
portantfeatureis implementedhroughthe JDBCPedicateclass.The JDBCPedicate
classwrapsajavax.sgl.ResultSatbjectinsidea Predicateobject. The IDBCPedicate
classautomaticallyperformsa mappingfrom table columnsto predicatearguments
by a PredicateMetadat@bjecP. Note thatwe easilyintegratedatabaselataandlogic
programsby usingJDBCPedicateobjects.In fact, we alwayswork with “Predicaté
objects becauseéhe IDBCPredicateclasshideimplementatiordetails.

We canbuild a JDBCPedicatefrom an SQL queryor ajavax.sqgl.ResultSatbject.
We import datafrom a databaséncluding a JDBCPedicatein a Program object.We
export DLV outputto databaséablesspecifyingsuitablemappingsfor groundpredi-
catesin OutputDescriptoobjects®. In particularwe have to mapgroundpredicatego
JDBCPedicateobjects™.

4 The DLV Wrapper “at work”

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

As previously pointedout, you mustperformsomestepto invoke DLV. Now we
shav the completdist of stepsyou have to implementto invoke DLV

. Build a Programobjectandsetupinput.

. Build a DIvHandlerobject.

. Setinput programandinvocationparameters.

. RunDLV.

. HandleDLV outputby usingModel,Predicateand/orLiteral classes.

aprwNPRE

In the following, we implementa Java programwhich outputstwo possiblesolu-
tions of agiven Graph3-colorability probleminstance We informally recallthe Graph
3-colorability problemde nition.

Givenagraph in theinput, assigneachnodeone of threecolors(say red,
green,or blue)suchthatadjacenhodesalwayshave differentcolors.

Graph3-colorabilityis ahard(NP-completeproblem.
We represennodesand arcswith a setof factsby using (unary)and
(binary) predicatesWe can solve the problemusing the following disjunctive logic

® The JDBCPredicatalsoallows to customizethis mappingby using TranslationMapobjects.
We do no describenherethis feature

10 \We describedhis featurein previoussubsection.

11 Note that, in this case,we mustsetthe DLV invocation parameter‘maximum numberof
modelsto one.
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program:

The disjunctive rule  guessesolution candidatesandthe  constraintchecks
solutionadmissibility

We partition DLV input in several sourcesWe save the disjunctive rule  in the
le guessIDB.dlandthefollowing setof nodesin the le nodeEDB.dI

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

We write the constraint  in a String objectandwe usea Predicateobjectto
represent predicate.

String  check=" :- arc(X, YY), 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.

/I build a Program object and setup input
Program pr=new Program();

/lset  input

pr.addProgramFile("guessIDB.dI"); /I adds disjunctive rue rl
pr.addString("ckeck"); /I adds integrity constraint c2
pr.addProgramFile("nodeEDB.dI"); /I adds node predicate
pr.addPredicate(p); /I adds arc predicate

In thefollowing codewe implementsecondandthird step:

/I build a DIvHandler object
DivHandler  dlv=new DIvHandler("dl.exe");
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/I set input program

dlv.setProgram(pr);

/I set invocation parameters

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

In the lastcodefragmentwe implementforth and fth step:
try

/I' run DLV by using model synchronous method of invocation
div.run(DIv.MODEL  _SYNCHRONOUS);

/I DLV output handling

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

Model m=dlv.nextModel(); /I gets next model
if('m.isNoModel())

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

Predicate p=m.nextPredicate(); /I gets next predicate
System.out.printin(p.toString()); /I print  out p

System.out.printin(""--- END Model");

else  System.out.printin("’I cannot find a model");

catch(DLVException d) d.printStackTrace();

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

System.err.printin(div.getWarnings()); /I print out errors

5 Conclusionsand futur e work

We have presentedhe DLV Wrapper an Object-Orientedibrary, currently
implementedn Java, thatallows to embeddisjunctive logic programsinside
Object-OrientegrogramsBasically the DLV Wrapperexecutesjn anexter-

nal native processthe DLV systemfeedinginputandgettingoutputthrougha
systempipe.Moreover, by usingsuitablehierarchyof classesthe DLV Wrap-
per allows to handleDLV Inputand DLV outputby using Java objectsand
to import andexport datafrom/to commercialdatabaseystemsmplementing
JDBCdrivers.In thisway, theDLV Wrapperachiezesatight couplingbetween
disjunctive logic programsandJasa programs.



316

Francescdicca

We believe thatthe DLV Wrapperwill speedup the developmentof software
applicationshothin academiandin industry employing thehighly expressie
power of , by usingthe DLV system.

As for ascurrentandfuturework is concernedwe aretestingthe DLV Wrap-
perlibrary in realapplicationcontexts.

Moreover, we are optimizing both internal datastructuresand control struc-
turesin orderto improve ef ciency. Finally, we planto enrichthecurrentDLV
Wrapperimplementatiorby: (i) addingsupportfor both client-serer invoca-
tion mechanismandXML datasourcehandling;(ii) developinga C++ imple-
mentationof thelibrary.
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