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TheInternational Workshop on Terminological Logics wasthefollow-upeventto the“Work-
shopon TermSubsumptionLanguages”held in JacksonVillage, New Hampshire,in October
1989(cf. AI Magazine11(2)).

TerminologicalLogics consistsof a family of representationformalismsthat grew out of
the KL-ONE knowledgerepresentationsystem.Unlike someotherareasof knowledgerepre-
sentation,in this field the aspectsof theoreticalwork (semanticalfoundations,complexity),
system-orientedwork (implementationalissues),and application-orientedwork are all dealt
with within onecommunity, asdocumentedby thevarietyof talksat thisworkshop.

Theworkshopitself broughttogether40 invited participantscurrentlyworking in thefield,
andservedto providea snapshotof thecurrentstateof research,showing thattherehasbeena
lot of progressin thelastseveralyears.Thetheoreticalareahasadvancedto apointwhereonly
a few questionsconcerningthecoreformalismremainopen.Thecurrenttrendseemsto beto
integratemorefunctionalityandotherformalisms.

In additionto thescheduledsessions,therewereanumberof informalmeetingsfor exchang-
ing ideasandplanningfuturecollaborative work, includingoneaboutfuturesystemstandards
andstandardnotation.Thisshouldmaketheexchangeof ideas,systems,andknowledgebases,
andthemaintainanceof a testcorpuseasierin thefuture.

Theprogramwasroundedoff by anoverview talk by RonBrachmanon thepastandfuture
developmentof TerminologicalLogics (the issueof finding a goodnamefor the field is still
in discussion),anda paneldebateon aspectsof the relationshipbetween“Theory andPrac-
tice”. In orderto promotecommunicationbetweenpeopleworking in the field a mailing list
(tlc@isi.edu)wasestablished.

We would like to thanktheDagstuhlfoundationfor inviting us,our affiliated organizations
for theirsupport,Kirstin Ostfor compilingthisreport,andfinally all participantsfor theiractive
engagementin theworkshop.
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Experiencesin ‘Hybridification’

JürgenAllgayer
UniversiẗatdesSaarlandes

Im Stadtwald15
6600Saarbr̈ucken,Germany

e-mail: ali@cs.uni-sb.de

As someoneworking in NaturalLanguageProcessing,Term SubsumptionLanguages(TSL)
aresomethingbothveryusefulandnot– yet– exactlywhatwewouldwantto have. In my talk
I gave anexampleof how resultsfrom linguistics(namelytheGeneralizedQuantifierTheory,
GQT) couldbeintegratedinto this paradigmof TSL, althoughat first glancethereseemto be
someconflicts.

In GQT, thestructureof aquantifier(andtheuseof onedeterminer)inducessetsof legalized
inferencesthatcanbeusedto derive new valid factsfrom a givenGQT-term. Theinformation
transportedwhen using a specificdeterminerfor an assertionhas to be taken into account,
becausein somecases,thestandardTSL-inferencesdo not correspondto whatGQT forcesus
to do.

An Analysisof TaxonomicReasoning

GiuseppeAttardi
Universit̀adi Pisa,Dipartimentodi Informatica

56100Pisa,Italy
e-mail: attardi@gladio.DI.UNIPI.IT

We definetaxonomicreasoningin a very broadsenseas methodsfor automateddeduction
which exploit a partial order relation, like the inheritancerelationsusedto build conceptual
taxonomies.We examinewhethersuchmethodsexhibit a performanceadvantagewith respect
to moretraditionaldeductive techniques.A survey of a few systemssupportingtaxonomicrea-
soningis done,includingOmega,LOGIN andTheoryResolution.We claim that theeffective
performancebenefitscomefrom interleaving taxonomicsteps,whichfilter outalternatives,with
deductivesteps.Wereportdatagatheredfrom experimentsonafirst-ordertheoremprover, built
onpurpose,with andwithout thetaxonomicreasoner. Thepreliminaryresultsseemto substan-
tiatetheclaim.
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Cyclic and TransitiveExtensionsof ConceptLanguages

FranzBaader
GermanResearchCenterfor AI (DFKI)

Postfach2080
Erwin-Schr̈odinger-Straße

6750Kaiserslautern,Germany
e-mail: baader@dfki.uni-kl.de

I haveconsidereddifferenttypesof semanticsfor terminologicalcyclesin theconceptlanguage�����
whichallowsonly conjunctionandvaluerestriction.It turnedout thatgreatestfixedpoint

semantics(gfp-semantics)seemsto bemostappropriatefor cyclesin this language.
It canbeshown thattheconceptdefiningfacilitiesof

�����
with cyclesandgfp-semanticscan

alsobeobtainedin adifferentway. Onemayreplacecyclesby roledefinitionsinvolving union,
compositionandtransitive closureof roles. This proposesa way of retaining,in anextended
language,thepleasantfeaturesof gfp-semanticsfor

�����
with cyclic definitionswithoutrunning

into the troublescausedby cycles in this larger language:startingwith the language� ��� -
allowing negation,conjunction,disjunction,value-andexists-restrictions- wedisallow cycles,
but insteadaddthe possibility of role definitionsinvolving union, compositionandtransitive
closure.

The main result is an algorithmwhich completelyhandlessubsumptionfor this extended
language. Surprisingly, this algorithm can also be usedto handlesubsumptionw.r.t. cyclic
terminologiesof � ��� , if descriptivesemanticsis usedfor thesecycles.
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A ConceptualClustering Approachto Subsumptionand
Taxonomy

HowardW. Beck
ComputerandInformationSciences,460CSE

Universityof Florida
12RogersHall

Gainesville,FL 32611,USA
e-mail: hwb@beach.cis.ufl.edu

By themselves,thepurelyintensionaldescriptionsusedto build KL-ONE conceptsarenot ad-
equateasa theoryof meaning. A conceptualclusteringapproachis usedto provide a more
generaltheoryof subsumptionandtaxonomyby giving a balancedtreatmentof deductive and
inductive reasoning.In additionto thestandarddeductiveoperationsof classificationandreal-
ization,theimportanceof reasoningaboutinstances(asin case-basedreasoning)is emphasized.
This is accomplishedby includinginductiveoperationssuchasautomaticallygeneratingaclass
descriptionwhichappliestoasetof instances,determiningthesimilaritybetweentwo instances,
andmodifyingexistingclassdescriptionsto accommodateexceptions.Theclusteringalgorithm
is basedonanumberof psychologicaltheoriesof category formation.

Subsumptionin DatabaseEnvir onments

SoniaBergamaschi
CIOC-CNRUniversit̀adi Bologna

Dipartimentodi Elettronica,InformaticaeSistemistica
vialeRisorgimento2, 40136Bologna,Italy

e-mail: cioc2@ingbo1.cineca.it

The applicationof subsumptionto semanticdatabasemodelsdevelopedin databaseenviron-
mentis relevantfor many topicsas:conceptualschemadesign,queryvalidationandoptimiza-
tion. Weprovedthat,by extendingsemanticdatamodelswith derivedconceptsandembedding
isa relationshipin conceptdescriptions,we cancomputesubsumptionandguaranteeschema
consistency, correctnessandminimality. We alsoshowed that datasemanticsof well known
datamodelsasEntity-Relationship,TAXIS, GALILEO, FDM andIFO is expressiblein a ter-
minologicallanguageequivalentto 	 ��
 andthereforesemanticdatamodelsaretractable.
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What Hath KL-ONE Wr ought?
An Informal Discussionof the Pastand Futur eof

KL-ONE-lik eSystems

RonaldJ.Brachman
AT&T Bell Labs

600MountainAvenue,Room3C-439
MurrayHill, NJ07974,USA
e-mail: rjb@research.att.com

Many of theideasbehindcurrentwork on terminologicallogics(actually, “object-centeredde-
scriptionlogics”) have their rootsin early work on KL-ONE, begun aslong as15 yearsago.
KL-ONE wasoriginally designedasa broadlyexpressive, “generalpurposeknowledgerepre-
sentationsystem”,andwasstronglymotivatedby a needto overcomesemanticimprecisionin
earlyknowledgerepresentationwork. Sincetheearly1980’s thegoalsof KL-ONE andits de-
scendantshave evolvedandnow relatedwork proceedson severalfairly distinctfronts. Along
thewayanumberof interestingandimportantresultshavebeenproduced,atnumerousinstitu-
tions.

I havetwo goalshere:first, I will attemptto getaclearerview of wherewestandwith “KL-
ONE-like” systems,highlightingsomeof thekey developmentsof thelast15 years,including
systems,applications,formal results,andconnectionsto otherareasof research.In supportof
this I will reconstructsomeof the key eventsin the early historyof this technology. Second,
I want to addressthe future. With an impressive recordof both systemsand mathematical
successesbehindus,it is time to turn our attentionto significantapplicationsandto thenature
of our connectionto the rest of the knowledgerepresentationcommunity. Other important
issuesto considerincludehow to educatepotentialusers,experimentingwith moreassertional
components,structuraldescriptions,andprincipledincompleteness.I will outlinesomeof my
concernsalongthesedimensions,andinvite discussionof thefutureof ourresearchcommunity.
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Intensional Semanticsand Relationshipsbetween
Epistemologyand Ontology

AmedeoCappelli
Institutodi LinguisticaComputazionale- CNR

Via dellaFaggiola32,56100Pisa,Italy
e-mail:SISTEMI@ICNUCEVM.CNUCE.CNR.IT

One of the major assumptionsin designingknowledgerepresentationformalismsin the
KL-ONE family, wastheso-called“intensionalrepresentation”.An intensionalrepresentation
is requiredwhentwo descriptionshave to becompared,or whenthey areinterpretedby quali-
tativeprocesses;in otherwords,many processescanbeactivatedby usingtheglobalstructure
of a concept,and by interpretingits propertiesand the relationshipsbetweentheseproper-
ties. It is evidentthatanadequaterepresentationof a conceptinvolvesthespecificationof the
relationshipsexisting betweenits descriptive parts: this is the classicproblemof “structural
descriptions”.

Ontologyplaysanimportantrole in structuringknowledge.In orderto createa knowledge
base,onemustmake someassumptionsaboutwhat kindsof thingstherearein the world; in
otherwords,any userneedsa generalgrammarfor representingknowledge,but hemustalso
be guidedby using constraintsdependingon the natureof the thingsbeingmodelled. This
limits the generative power of the grammar, but, in any case,its expressive power increases,
sinceputtingtogetheranepistemologicalformalismanda setof ontologicalconstraintsmakes
it possibleto accountfor moresubtleconceptualfacts.

In this perspective,anintensionalsemanticsfor a typical terminologicallanguagehasbeen
designedwhich is similar to thatof datatypesin programminglanguages.Primitive concepts
aredenotedby a setof values. Definedconceptsaredenotedby their properties. A role is
denotedby afunctionwhich,givenatuple,returnsthevaluesof thepropertywhichindividuates
therole. Structuraldescriptionsareconsideredasanobject-orientedprogrammingtool. More
precisely, a functionor aprocedurecanusetherolesof adescribingconceptin orderto referto
therolesof adescribedconcept.

Thepropertiesof a conceptplay a relevantrole from anintensionalviewpoint, in thesame
way astypesof conceptsareessentialif we look at theuniverseasa mapof complex descrip-
tions interactingonewith theother. Suchfactscanbespecifiedby usingnotionssuchas,for
instance,sortalconcepts,or natural,nominalandartifactconceptsasdefinedin thepsycholog-
ical paradigmexperimentsabouttherelationshipsbetweenepistemologyandontologyarenow
beingcarriedout, in theaim of both investigatingtheontologicaladequacy of certainSI-Nets
datastructuresandintegratingepistemologicaltoolswith ontologicalconstraints.

A systemhasbeencreatedin whichtherepresentationaltoolsbasedonintensionalsemantics
interactwith an ontologicalrepresentationof a portion of universe: in this way, a usercan
createa knowledgebaseby usingthis representationasa guide,imposingconstraintson the
descriptionsof itemsandtheir insertioninto thenetwork.
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Tractable ConceptLanguages

FrancescoM. Donini, MaurizioLenzerini,DanieleNardi,WernerNutt
FrancescoM. Donini

Universit̀adi Roma‘La Sapienza’
e-mail: donini@vaxrma.infn.it

We presenttwo conceptlanguages,called 	 ��
 and 	 ��
 , which areextensionsof
�����

. We
prove thatsubsumptionin theselanguagescanbedecidedin polynomialtime. Both languages
includea constructfor expressinginverseroles,which hasnot beenconsideredup to now in
tractablelanguages.In addition, 	 ��
 includesnumberrestrictionsandnegationof primitive
concepts,while 	 ��
 includesroleconjunctionandrolechaining.

By exploiting recentcomplexity results,weshow thatnoneof theconstructsusuallyconsid-
eredin conceptlanguagescanbeaddedto 	 ��
 and 	 ��
 without losingtractability. Therefore,
on the assumptionthat languagesarecharacterizedby the setof constructsthey provide, the
two languagespresentedin this seminarprovide a solutionto the problemof singling out an
optimaltrade-off betweenexpressivepowerandcomputationalcomplexity.

Extending Hybridity within the YAK Knowledge
RepresentationSystem

EnricoFranconi
IRST, Istitutoperla RicercaScientificaeTecnologica

38050Povo TN, Italy
e-mail: franconi@irst.it

YAK is ahybridKR system,andin its foundationsis similarto CLASSICandLOOM. Thecore
of the systemis a “traditional” TBox/ABox hybrid representationlanguage(with somepecu-
liarities),enhanced,possiblyin a “principled” fashion,with otherhybridmodulesrepresenting
differentkindsof knowledgeandreasoning.Thesystem,fully implementedin CommonLisp
(andwith anoptionalgraphicaluser-interfacemachine-dependent),is themainknowledgerep-
resentationmoduleof theAlFresconaturallanguagesystem,a multimodaldialogueprototype
for theexplorationof Italianarthistory.

Motivationsandnew ideasfor theKR field oftenareoriginatedwithin thenaturallanguage
processingcommunity. Prototypicalknowledgefor predictionin naturallanguageunderstand-
ing, belief representationfor usermodelingin a multi-agentdialogue,andthe possibility of
representingsetsto handleconjunctions,pluralsandnaturalquantifiersarethreeaspectsthat
wehave takeninto consideration.
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Modelling Domain Knowledgefor NLP

ManfredGehrke
SiemensAG

ZFEF2 Inf 23
Otto-Hahn-Ring6

8000München83,Germany
e-mail: gehrke@ztivax.siemens.com

One objective of the ASL-project (Architecturefor Speechand Language)is providing the
domainmodelknowledgenecessaryfor a dialoguesystem.Besidesbuilding up a conceptual
structuringof the domaina normalproblemis the mappingof wordsonto conceptswherea
wordcanstandfor severalconcepts.

Thedomainmodellingwill besupportedby usinglexical semanticrelations.Anotheraim
of theprojectis to generalizeaboutthemodelleddomainto arrive(probably, hopefully)atsome
kind of basicontology.

A Probabilistic Extensionfor Term SubsumptionLanguages

JochenHeinsohn
GermanResearchCenterfor AI (DFKI)

Stuhlsatzenhausweg 3
6600Saarbr̈ucken11,Germany
e-mail: heinsohn@dfki.uni-sb.de

We proposea probabilisticextensionfor terminologicallogics(TL) thatmaintainstheoriginal
performanceof drawing inferenceson a hierarchyof terminologicaldefinitions. It however
enlargesthe rangeof applicability to real world domainsdeterminednot only by definitional
but alsoby uncertainknowledge. As basisfor our extensionwe usethe TL � ��� . On the
basisof the languageconstruct“probabilistic implication” statisticalinformationon concept
dependenciescanberepresented.For guaranteeing(terminologicalandstatistical)consistency
several requirementshave to be met. Theserequirementsallow to derive further implicitly
existentprobabilisticimplications.
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On ConceptualIndexing in Terminological Systems

CarstenKindermann
TU Berlin, ProjectKIT-BACK, FR5-12

Franklinstraße28/29
1000Berlin 10,Germany

e-mail: kinderma@db0tui11.bitnet

In a scenarioof applyingterminologicalsystemsto knowledgebasemanagementa frequently
occurringtask is the retrieval of instancesof somequerydescription. This taskcanbe sup-
portedby a methodwe call “conceptualindexing” whichessentiallymaintainsreferencesfrom
conceptsto their instances.Introducingthe possibility to explicitly mark conceptsasbeing
indexing allows for determiningthesystem’s queryprocessingbehavior. This is illustratedby
demonstratingdifferentchoicesfor theselectionof indexing conceptsin theBACK system.

Making the notion of indexing conceptsexplicit is an examplefor devising categoriesof
concepts,andusethemfor tailoring terminologicalsystemsfor differenttestbedsor different
applications.

Reification in Meta-SB-ONE:
Bridging the Object/Relation Dichotomy

Alfred Kobsa
UniversiẗatdesSaarlandes
SFB314,FB-14Informatik

Im Stadtwald15
6600Saarbr̈ucken,Germany

e-mail: ak@cs.uni-sb.de

KL-ONE-like knowledgerepresentationlanguagesareneutralwith respectto which kinds of
thingsin thedomainto bemodeledshouldberegardedasobjects andhenceberepresentedby
concepts,andwhich shouldbe regardedasbinary relations andthusbe representedby roles.
The few guidelinesandconventionsin this respectarecontradictoryandfrequentlyviolated.
Problemsariseassoonasonewantsto combinetwo or moreknowledgebaseswhoseontology
conflictswith respectto thisobject/relationdichotomy. In thistalk theMeta-SB-ONErepresen-
tationlanguagewill bepresented,which hasbeenequippedwith languageelementsthatallow
thesameknowledgeto berepresentedboththroughconceptsandthroughroles,andallow both
representationsto be relatedto eachother. The syntax,interpretation,andapplicationof this
languagein theintegrationof conceptualknowledgebaseswill bepresented.
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Explicit Trade-offsbetweenCompletenessand Performance
in the LOOM System

RobertMacGregor
USC/ISI

4676Admiralty Way
MarinadelRey, CA 90292,USA

e-mail:macgregor@isi.edu

An importantuseof the LOOM classifieris asthe constraintfilter in a heuristicsearchpro-
gram.Analogouslywith otherevaluationfunctions,thecompletenessof theinconsistency test
mustbebalancedagainstthecostto performthe test. We have observedthatby reducingthe
completenessof theLOOM classifier“in theright way”, wecanacceleratethetotalsearchtime
without reducingthecompletenessof thesearch.

A secondissueof investigationis thechoiceof semanticsfor backtrackproofsin LOOM.
Currently, LOOM implementstheweakest(but mostcomputationallyefficient) of threepossi-
ble semantics.Userscantrigger this backchainingmodeeithervia themechanismthatmarks
conceptsasbackwardchaining,or by choosingto employ specializedclassesof instancesthat
arealwaysevaluatedonly usingbackchaining.

The CLASSIC Knowledge
RepresentationSystem:

Implementation, Applications, and Beyond

DeborahL. McGuinness
AT&T Bell Labs

600MountainAvenue,Room3C-443
MurrayHill, NJ07974,USA
e-mail: dlm@research.att.com

Implementation,analysis,and applicationwork with CLASSIC have provided opportunities
for evaluatingtheusefulnessandimplicationsof our selectionof term constructors.We have
discoveredthatall of our applicationsdependcritically on oneor moreconstructsnot foundin
somesystemsbasedon terminologicallogics.We reportonuserneeds(anddemands)for sets,
individual fillers in conceptdescriptions,coreferenceconstraints,host languageescapes,and
simplerules.

We discusssomeof the advantagesandcomplicationsthat thesefeaturesintroducedfrom
theperspectiveof bothsystemdesignersandknowledgeengineers.
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The Complexity of ConceptLanguages

WernerNutt, FrancescoM. Donini, MaurizioLenzerini,DanieleNardi
WernerNutt

GermanResearchCenterfor AI (DFKI)
Postfach2080

Erwin-Schr̈odinger-Straße
6750Kaiserslautern,Germany

e-mail: nutt@dfki.uni-kl.de

Conceptlanguagesprovide a meansfor expressingknowledgeabouthierarchiesof concepts,
i.e. classesof objectswith commonproperties. The basicreasoningtasksto be performed
on conceptsaresatisfiabilitycheckingandsubsumptionchecking. We considera family of
languages,called � � -languages,which coversmostof the conceptlanguagesconsideredin
the literature.Our work hastwo aspects.Firstly, we developa generaltechniquefor checking
satisfiabilityandsubsumptionof � � -concepts,which is basedon thetableaucalculusfor first
orderpredicatelogic. Secondly, we usethis algorithmictechniqueto give preciseupperand
lower boundsfor the � � -languages,thusproviding a completeanalysisof thecomputational
complexity of thesatisfiabilityandthesubsumptionproblemfor conceptlanguages.

Representationand Useof Defaults in Terminological Systems

Lin Padgham
LinköpingUniversity

ComputerandInformationScienceDept.
58183Linköping,Sweden

e-mail: lin@ida.liu.se

It is oftendifficult to combinetraditionaltheoriesof non-monotonicor default reasoningwith
KL-ONE-likesystemsbecausethereis toogreatamismatchin termsof theunderlyingmodels.
I presentedthe underlyingmodel for my theoryof default reasoningin taxonomiesandsug-
gestedthatbecauseof therepresentationusingonly strict links/implicationsin theterminology
it maybepossibleto combineit successfullywith atraditionalterminologicalreasoningsystem.

In thedefault reasoningwork thelanguagehasbeenmuchlessexpressive thanthatusedin
mostterminologicalsystems.Particularlypropertiesof objectshave beenexpressedassimple
attributevaluepairsratherthanasrolescontainingotherobjects.More work needsto bedone
to ascertainwhetherthis expressivity can be extended. Even without extendedexpressivity
the combinationof classificatoryanddefault reasoningcanbe useful. We have a diagnosis
systemusingbothdefaultsandclassificationwith a diseasetaxonomy. Diseasesymptomsare
representedasfeatures/attributesof diseaseconceptsin aninheritancetaxonomy.

14



Handling Computational Difficulties with Reasoningin
Terminological Logics

PeterF. Patel-Schneider
AT&T Bell Labs

600MountainAvenue,Room3C-410A
MurrayHill, NJ07974,USA

e-mail: pfps@research.att.com

I seetwo basictypesof solutionsto theproblemof badcomputationalpropertiesof reasoning
in terminologicallogics. The first is to choosea bettermethodof analyzingcomplexity and
thesecondis to retreatto incompletereasoning.I suggestthatnormal-casecomplexity analy-
sis,alongwith analysisof reasoningalgorithms,is thebestway to studythis complexity - not
worst-casecomplexity. Theproblemwith usingincompletereasonersis how to describethein-
ferences.HereI proposeusingabstractalgorithmsaswaysof describingincompletereasoners.

Theory Unification: Useand Support

BernhardPfahringer
AustrianResearchInstitutefor AI

Schottengasse3
1010Vienna,Austria

e-mail: bernhard%ai-vie.uucp@eunet.uu.net

Wearguefor averypracticalwayof integratingspecializedreasonerslikesayCLP(R)or a ter-
minologicalcomponentinto alogic programmingenvironment:well definedhooksinto built-in
unification.Thiswaytheuserof suchasystemcanexplicitly specify, how thesystemshallunify
pairsof ‘meta-structures’or how to unify a ‘meta-structure’anda basicterm. To implement
suchsupportfor user-definableextensionsto unificationwe proposeto extendthe WAM, an
abstractmachinecapableof handlingstandardPrologefficiently. Thesizeof thismodifications
seemsto be moderate:a few additionalprimitivesandoneadditionalcasein mostof all the
unify X andget X instructions,plus an additionalregister to delayuser-definedunifications.
As anexamplewe showedhow unificationcouldactasthe‘glue’ betweendifferentreasoners:
onecanexpressalgebraicconstraintson certainfeaturesof a featuretermusinge.g. CLP(R).
Suchgenericfeaturetermscould consequentlybe unified automaticallyyielding the correct
combinedalgebraicconstraint.

Furthermorewe demonstrated,how the subsumptionalgorithm usedin SB-ONE and in
VIEKL handlescyclesin theterminology. It is guaranteedto determinatefor cycles.We con-
jecture,that the algorithmimplementsgfp-semantics;but right now we only have empirical
resultsfor thischain,noproof.
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Modeling and Reasoning
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Whenconsideringtheintegrationof new constructsinto therepresentationlanguage,oneshould
try to find outwhatcanbemodeledwith themandwhatkind of inferencesarelicensedby them.
Whereasfrom atheoreticalpointof view all inferencesaredeterminedby theformalsemantics,
from an applicationalpoint of view it is useful to characterizethe “interesting” inferences.
Theseinferencesaretheonesthatshouldbecomputedby incompletealgorithmsandthatshould
be computedefficiently by completealgorithms. For the implication link and role forming
operatorsit turnsout thattheinterestinginferencesariseontheobjectlevel. As aconsequence,
conceptclassificationshouldbeviewedasjust oneinferencecomponentamongothers.Other
inferencecomponentsof terminologicalrepresentationsystemsarethe role classifier, the rule
classifierandtherecognizer. Thoughthey areall basedon conceptclassificationthey perform
someimportantinferenceson theirown.

A Corr espondenceTheory for Terminological Logics

KlausSchild
TU Berlin, ProjectKIT-BACK, FR5-12

Franklinstraße28/29
1000Berlin 10,Germany

e-mail: schild@db0tui11.bitnet

I have workedout several correspondencesbetweenTerminologicalLogicsandpropositional
modalanddynamiclogics. Thesecorrespondencesturn out to behighly productivesincethey
revealthatmany terminologicallogicsalreadyhave beeninvestigatedin theareaof modaland
dynamiclogics. Sincethereis a lot of work on thecomplexity andmodeltheoryof modaland
dynamiclogics,wegainmany new resultsfor thecorrespondingterminologicallogics.

My startingpoint was a correspondencebetweenthe terminologicallogic � ��� and the
propositionalmodallogic K ����� . To seethis correspondence,onehasto realizethat (a) atomic
conceptscanbeinterpretedasatomicpropositionalformulaeandthat(b) valuerestrictionscan
beinterpretedasmodaloperators.Thatis, thevaluerestriction� R.Ccanbeexpandedas“agent
R knowspropositionC”.

Moreover, I have shown thata regularextensionof � ��� , called ��� � , correspondsto the
propositionaldynamiclogic. Using this correspondence,I proved that it sufficesto consider
finite ��� � -models,andthat ��� � -subsumptionis decidable.Finally, I have shown that the
featurelogic versionof ��� � correspondsto thedeterministicpropositionaldynamiclogic.
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A Temporal Terminological Logic
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I reportedaboutmy attemptto integratethreewell-known formalismsof knowledgerepresen-
tation: terminologicallogics in the tradition of KL-ONE, the temporallogic of Shoham,and
Allen’s interval calculus. Drawing on eachof thesesources,a temporalterminologicallogic
is proposedwhich combinesstructuralwith temporalabstraction.A straightforward model-
theoreticsemanticsis provided. In the talk, I motivatedthe basicconstructsof this temporal
extensionby showing its utility in a monitoringscenario.In particular, it couldbeusedto de-
finerelevantstates,eventsandderivedmeasuresin termsof theprimitivedatabeingmonitored,
thusproviding a “humanwindow” to themassdatageneratedby aprocess.

STUF - SortedFeatureTermsand Relational Dependencies

RolandSeiffert
IBM DeutschlandGmbH,ScientificCenter

Institutefor KnowledgeBasedSystems7000-75
Postfach800880

7000Stuttgart80,Germany
e-mail: seiffert@ds0lilog.bitnet

We describethe key ideasof our unification-basedgrammarformalism STUF. It integrates
featuretermswith sortsandrecursive definitionsof relations.We arguethatSTUFgivesusall
theexpressivity weneedto encodegrammarsfollowing theso-calledprinciple-basedapproach,
like HPSG.Yet, STUF hasa very cleardeclarative semanticsandalsoa simpleoperational
semanticscanbe given. We outline our currentimplementationof STUF asan instanceof a
generalizedconstraintlogic programmingscheme.
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Terminological Reasoningover FeatureGraphs
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Constraintsystemsbasedon featuregraphsareemployed in Logic Programmingand Com-
putationalLinguistics. The fact that featuresarefunctionalattributesandgraphsarepartially
describedin termsof their featuresyields a certainsimilarity with terminologicallanguages.
In fact, if sortsareadded,generalterminologiesusingonly functionalrolescanbeexpressed.
Therestrictionof rolesto featuresyieldsmorefeasiblecomputation.For subsumptionandsat-
isfiability of thecorrespondingconceptdescriptionsit doesnot make a differencewhetherthe
terminolgyis interpretedwith respectto all modelsor with respectto thesubclassof modelsex-
tendingthefixeddomainof featuregraphs.In this framework, constraintsimplificationmodulo
theterminologyamountsto forwardinferencesimilarto theassertionalreasoningof CLASSIC.
Moreover, constraintsimplificationmoduloterminologiesseemsto beaninterestingandnatural
extensionto logic programmingbasedon feature-orientedconstraintsystems.

UsingTerminological Logics in a ProblemSolver

William Swartout
USC/ISI
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MarinadelRey, CA 90292,USA
e-mail: swartout@vaxa.isi.edu

In this talk, I dicussedhow we have beenusingLOOM, a terminologicallogic-basedknowl-
edgerepresentationsystemin the context of the ExplainableExpert Systemsframework, a
“shell” thatmakesexpertsystemseasierto maintainandevolveandenhancestheirexplanatory
capabilities.Conventionalexpert systemframeworks areseriouslylimited in providing these
capabilities,duein part to problemsin their underlyingknowledgerepresentation,specifically
theuseof low-level rulesthatimplicitly encodeandcompiletogetherdifferentkindsof knowl-
edge.Thisimplicit, intertwinedrepresentationmakesasystemlessmodularandunderstandable
andhencemoredifficult to modify or explain. In our approachto building expertsystems,we
provideasystembuilderwith a framework thatprovidesbettersupportfor abstraction,andthat
explicitly separatesthe differentkinds of knowledgethat go into anexpert system.TheEES
framework then takesresponsibilityfor linking togetherthe differentkinds of knowledgeto
performproblemsolving. This approachusestheLOOM knowledgerepresentationto provide
the underlyingknowledgerepresentationcapabilitiesandit usesthe LOOM Classifierto link
up thedifferentkindsof knowledgethroughdescriptive reference.We have foundthatthis ap-
proachto expertsystemconstructionprovidessignificantlyimprovedexplanationcapabilities,
andit appearsto holdconsiderablepromisefor enhancedmaintenanceandevolvability.
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