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Inter national Workshop on Terminological Logics

Bernhard\ebel ChristofPeltason Kai von Luck
DFKI TU Berlin IBM Germary

Thelnternational Workshop on Terminological Logicswasthefollow-upeventto the“*Work-
shopon Term Subsumptioranguages’heldin JacksorVillage, New Hampshirejn October
1989(cf. Al Magazinell1(2)).

TerminologicalLogics consistsof a family of representatiofiormalismsthat grew out of
the KL-ONE knowledgerepresentatiosystem. Unlike someotherareasof knowledgerepre-
sentation,in this field the aspectsf theoreticalwork (semanticafoundations,compleity),
system-orientedvork (implementationalssues),and application-orientedvork are all dealt
with within onecommunity asdocumentedby the variety of talksatthis workshop.

Theworkshopitself broughttogether40 invited participantscurrentlyworking in thefield,
andsenedto provide a snapshobf the currentstateof researchshaving thattherehasbeena
lot of progressn thelastseveralyears.Thetheoreticahreahasadvancedo apointwhereonly
afew questionsoncerninghe coreformalismremainopen. The currenttrendseemsdo beto
integratemorefunctionalityandotherformalisms.

In additionto thescheduledessiongherewereanumberof informalmeetinggor exchang-
ing ideasandplanningfuture collaboratve work, including oneaboutfuture systemstandards
andstandardotation.This shouldmake theexchangeof ideas systemsandknowledgebases,
andthe maintainancef atestcorpuseasierin thefuture.

Theprogramwasroundedoff by anoverview talk by Ron Brachmaron the pastandfuture
developmentof TerminologicalLogics (the issueof finding a good namefor the field is still
in discussion)and a paneldebateon aspectf the relationshipbetween‘Theory and Prac-
tice”. In orderto promotecommunicatiorbetweenpeopleworking in the field a mailing list
(tlc@isi.edu)wasestablished.

We would lik e to thankthe Dagstuhlfoundationfor inviting us,our affiliated organizations
for theirsupportKirstin Ostfor compilingthisreport,andfinally all participantdor theiractive
engagemernh theworkshop.
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Experiencesin ‘Hybridification’

JurgenAllgayer
UniversitatdesSaarlandes
Im Stadtvald 15
6600Saarbicken, Germalry
e-mail: ali@cs.uni-ste

As someoneworking in Natural LanguageProcessingTerm Subsumptior_anguagegTSL)
aresomethingbothvery usefulandnot— yet— exactly whatwe would wantto have. In my talk
| gave anexampleof how resultsfrom linguistics (hamelythe GeneralizedQuantifierTheory
GQT) couldbeintegratedinto this paradigmof TSL, althoughat first glancethereseemto be
someconflicts.

In GQT, thestructureof aquantifier(andtheuseof onedeterminer)nducessetsof legalized
inferenceghatcanbe usedto derive new valid factsfrom a given GQT-term. Theinformation
transportedvhen using a specificdeterminerfor an assertionhas to be taken into account,

becausén somecasesthe standardl' SL-inferenceglo not correspondo whatGQT forcesus
to do.

An Analysis of TaxonomicReasoning

GiuseppeAttardi

Universitadi Pisa,Dipartimentodi Informatica
56100Pisa,ltaly
e-mail: attardi@gladio.DI.UNIPLIT

We definetaxonomicreasoningn a very broad senseas methodsfor automateddeduction
which exploit a partial orderrelation, like the inheritancerelationsusedto build conceptual
taxonomies We examinewhethersuchmethodsexhibit a performanceadvantagewith respect
to moretraditionaldeductve techniquesA surwey of afew systemsupportinggaxonomicrea-
soningis done,includingOmega, LOGIN andTheoryResolution.We claim thatthe effective
performancdenefitscomefrom interleaving taxonomicstepswhichfilter outalternatves,with
deductve steps We reportdatagatheredrom experimentn afirst-ordertheorenprover, built

on purposewith andwithoutthetaxonomicreasonerThepreliminaryresultsseento substan-
tiatetheclaim.



Cyclic and Transitive Extensionsof ConceptLanguages

FranzBaader

GermarResearclCenterfor Al (DFKI)
Posthch2080
Erwin-SchbdingerStralle
6750KaiserslauternGermary
e-mail: baader@dfki.uni-kl.de

| have consideredlifferenttypesof semantic$or terminologicakyclesin theconceptanguage
F Ly whichallows only conjunctionandvaluerestriction.It turnedoutthatgreatestixed point
semanticggfp-semanticsyeemdo be mostappropriatdor cyclesin thislanguage.

It canbeshavn thattheconceptdefiningfacilitiesof F £, with cyclesandgfp-semanticsan
alsobeobtainedn adifferentway. Onemayreplacecyclesby role definitionsinvolving union,
compositionandtransitive closureof roles. This proposes way of retaining,in anextended
languagethepleasanteaturef gfp-semantic$or F L, with cyclic definitionswithoutrunning
into the troublescausedoy cyclesin this larger language:startingwith the languageALC -
allowing negation,conjunctiondisjunction,value-andexists-restrictions we disallow cycles,
but insteadaddthe possibility of role definitionsinvolving union, compositionandtransitve
closure.

The mainresultis an algorithmwhich completelyhandlessubsumptiorfor this extended
language. Surprisingly this algorithm can also be usedto handlesubsumptionw.r.t. cyclic
terminologief ALC, if descriptve semanticss usedfor thesecycles.



A ConceptualClustering Approachto Subsumptionand
Taxonomy

HowardW. Beck

ComputerandinformationSciences460CSE
Universityof Florida
12 RogersHall
GainesvilleFL 32611,USA
e-mail: hwb@beach.cis.ufl.edu

By themseles,the purelyintensionaldescriptionsisedto build KL-ONE conceptsarenot ad-
equateas a theory of meaning. A conceptuaktlusteringapproachs usedto provide a more
generaltheoryof subsumptiorandtaxonomyby giving a balancedreatmenbf deductve and
inductive reasoningln additionto the standarddeductve operationf classificatiorandreal-
ization,theimportanceof reasonin@boutinstancegasin case-baseskasoningjs emphasized.
Thisis accomplishedby includinginductive operationsuchasautomaticallygenerating class
descriptiorwhichapplieso asetof instancesgetermininghesimilarity betweertwo instances,
andmodifyingexisting classdescriptiondo accommodatexceptions.Theclusteringalgorithm
is basedbn anumberof psychologicatheoriesof category formation.

Subsumptionin DatabaseEnvironments

SoniaBergamaschi

CIOC-CNRUniversitadi Bologna
Dipartimentodi Elettronicanformaticae Sistemistica
viale Risolgimento2, 40136Bologna,ltaly
e-mail: cioc2@ingbol.cineca.it

The applicationof subsumptiorto semanticdatabasenodelsdevelopedin databaserviron-
mentis relevantfor mary topicsas: conceptuaschemalesign,queryvalidationandoptimiza-
tion. We provedthat, by extendingsemantiaatamodelswith derved conceptsandembedding
isarelationshipin conceptdescriptionswe cancomputesubsumptiorand guaranteeschema
consisteng, correctnesand minimality. We also shaved that datasemanticsof well known
datamodelsasEntity-RelationshipTAXIS, GALILEO, FDM andIFO is expressiblein ater
minologicallanguagesquivalentto PL; andthereforesemanticdatamodelsaretractable.



What Hath KL-ONE Wrought?
An Informal Discussionof the Pastand Futur e of
KL-ONE-lik e Systems

RonaldJ.Brachman

AT&T Bell Labs
600MountainAvenue Room3C-439
Murray Hill, NJ07974,USA
e-mail: rjip@research.att.com

Many of theideasbehindcurrentwork on terminologicallogics (actually “object-centeredle-
scriptionlogics”) have their rootsin early work on KL-ONE, begunaslong as 15 yearsago.
KL-ONE wasoriginally designedasa broadlyexpressve, “generalpurposeknowledgerepre-
sentatiorsystem”,andwasstronglymotivatedby a needto overcomesemantidmprecisionin
earlyknowledgerepresentatiowork. Sincethe early 1980 the goalsof KL-ONE andits de-
scendantvave evolvedandnow relatedwork proceedn severalfairly distinctfronts. Along
theway anumberof interestingandimportantresultshave beenproducedat numerousnstitu-
tions.
| havetwo goalshere:first, | will attemptto getaclearerview of wherewe standwith “KL-

ONE-like” systemshighlighting someof the key developmentsf thelast15 years,including
systemsapplicationsformal results,andconnectiongo otherareasof researchln supportof
this | will reconstrucsomeof the key eventsin the early history of this technology Second,
| want to addresghe future. With an impressve recordof both systemsand mathematical
successebehindus, it is time to turn our attentionto significantapplicationsandto the nature
of our connectionto the restof the knowledgerepresentatiomommunity Otherimportant
issuego considerincludehow to educatepotentialusers experimentingwith moreassertional
componentsstructuraldescriptionsandprincipledincompletenesd. will outlinesomeof my
concernsalongthesadimensionsandinvite discussiorof thefutureof ourresearcltommunity



Intensional Semanticsand Relationshipsbetween
Epistemologyand Ontology

AmedeoCappelli

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

One of the major assumptionsn designingknowledgerepresentatioiormalismsin the
KL-ONE family, wasthe so-called‘intensionalrepresentation”An intensionakepresentation
is requiredwhentwo descriptionhave to be comparedpr whenthey areinterpretedoy quali-
tative processedan otherwords,mary processesanbe actvatedby usingthe global structure
of a concept,and by interpretingits propertiesand the relationshipsbetweentheseproper
ties. It is evidentthatan adequateepresentationf a conceptinvolvesthe specificatiorof the
relationshipsexisting betweenits descriptve parts: this is the classicproblemof “structural
descriptions”.

Ontologyplaysanimportantrole in structuringknowledge.In orderto createa knowledge
base,one mustmake someassumptionsboutwhatkinds of thingstherearein theworld; in
otherwords, ary userneedsa generalgrammarfor representindnowledge,but he mustalso
be guidedby using constraintsdependingon the natureof the things being modelled. This
limits the generatre power of the grammay but, in arny case,its expressve power increases,
sinceputtingtogetheranepistemologicalormalismanda setof ontologicalconstraintsnakes
it possibleto accountfor moresubtleconceptuafacts.

In this perspectie, anintensionakemanticgor atypical terminologicalanguageéhasbeen
designedvhich s similar to that of datatypesin programminganguagesPrimitive concepts
are denotedby a setof values. Definedconceptsare denotedby their properties. A role is
denotedy afunctionwhich,givenatuple,returnsthevaluesof thepropertywhichindividuates
therole. Structuraldescriptionsareconsideredgisan object-orientegprogrammingool. More
preciselyafunctionor aprocedureanusetherolesof adescribingconcepin orderto referto
therolesof adescribecdtoncept.

The propertiesof a conceptplay arelevantrole from anintensionalviewpoint, in the same
way astypesof conceptsareessentialf we look at the universeasa mapof complex descrip-
tionsinteractingonewith the other Suchfactscanbe specifiedby usingnotionssuchas,for
instancesortalconceptsor natural,nominalandartifactconceptsasdefinedin the psycholog-
ical paradigmexperimentsaabouttherelationshipbetweerepistemologyndontologyarenow
beingcarriedout, in the aim of bothinvestigatingthe ontologicaladequag of certainSI-Nets
datastructuresaandintegratingepistemologicaloolswith ontologicalconstraints.

A systemhasbeercreatedn whichtherepresentationabolsbasednintensionakemantics
interactwith an ontologicalrepresentatiomf a portion of universe: in this way, a usercan
createa knowledgebaseby usingthis representatiomas a guide,imposingconstraintson the
description®f itemsandtheirinsertioninto the network.



Tractable ConceptLanguages

Francescd. Donini, Maurizio Lenzerini,DanieleNardi, WernerNutt

Francescd/. Donini
Universitadi Roma‘'La Sapienza’
e-mail: donini@waxrma.infn.it

We presenttwo conceptlanguagescalled’PL; andPL,, which areextensionsof F£ . We
prove thatsubsumptionn theselanguagesanbedecidedn polynomialtime. Both languages
includea constructfor expressingnverseroles, which hasnot beenconsideredip to now in
tractablelanguages.In addition, P£; includesnumberrestrictionsandnegationof primitive
conceptswhile P L, includesrole conjunctionandrole chaining.

By exploiting recentcompleity resultswe shav thatnoneof theconstructsisuallyconsid-
eredin concepianguagesanbeaddedo P L, andP L, withoutlosingtractability Therefore,
on the assumptiorthat languagesre characterizedby the setof constructshey provide, the
two languagegpresentedn this seminarprovide a solutionto the problemof singling out an
optimaltrade-of betweerexpressve powerandcomputationatomplexity.

Extending Hybridity within the YAK Knowledge
RepresentationSystem

EnricoFranconi

IRST, Istituto perla RicercaScientificae Tecnologica
38050Povo TN, Italy
e-mail: franconi@irst.it

YAK is ahybrid KR systemandin its foundationgs similarto CLASSICandLOOM. Thecore
of the systemis a “traditional” TBox/ABox hybrid representatiofanguaggwith somepecu-
liarities), enhancedpossiblyin a“principled” fashionwith otherhybrid modulesrepresenting
differentkinds of knowledgeandreasoning.The system fully implementedn CommonLisp
(andwith anoptionalgraphicaluserinterfacemachine-dependent} themainknowledgerep-
resentatioomoduleof the AlFresconaturallanguagesystema multimodaldialogueprototype
for the explorationof Italian art history.

Motivationsandnew ideasfor the KR field oftenareoriginatedwithin the naturallanguage
processingommunity Prototypicalknowledgefor predictionin naturallanguageunderstand-
ing, belief representatioior usermodelingin a multi-agentdialogue,and the possibility of
representingetsto handleconjunctions pluralsand naturalquantifiersare threeaspectghat
we have takeninto consideration.

10



Modelling Domain Knowledgefor NLP

ManfredGehrle

SiemenAG
ZFEF2Inf 23
Otto-Hahn-Ring
8000Miinchend3, Germary
e-mail: gehrle@ztvax.siemens.com

One objective of the ASL-project (Architecturefor Speechand Language)is providing the
domainmodelknowledgenecessaryor a dialoguesystem.Besidesbuilding up a conceptual
structuringof the domaina normalproblemis the mappingof words onto conceptsvherea
word canstandfor severalconcepts.

The domainmodellingwill be supportediy usinglexical semantiaelations. Anotheraim
of theprojectis to generalizeaboutthemodelleddomainto arrive (probably hopefully)atsome
kind of basicontology

A Probabilistic Extensionfor Term SubsumptionLanguages

JocherHeinsohn

GermarResearciCenterfor Al (DFKI)
Stuhlsatzenhausye
6600Saarbiicken11, Germary
e-mail: heinsohn@dfki.uni-sde

We proposea probabilisticextensionfor terminologicallogics(TL) thatmaintainsthe original
performanceof draving inferenceson a hierarchyof terminologicaldefinitions. It however
enlagesthe rangeof applicability to real world domainsdeterminechot only by definitional
but also by uncertainknowledge. As basisfor our extensionwe usethe TL ALC. On the
basisof the languageconstruct‘probabilistic implication” statisticalinformation on concept
dependenciesanberepresented-or guaranteein@terminologicalandstatistical)consisteng
several requirementdave to be met. Theserequirementsllow to derive further implicitly
existentprobabilisticimplications.

11



On Conceptualindexing in Terminological Systems

CarsterKindermann

TU Berlin, ProjectKIT-BACK, FR5-12
Franklinstral3&8/29
1000Berlin 10, Germary

e-mail: kinderma@dbOtuill.bitnet

In a scenarioof applyingterminologicalsystemgo knowledgebasemanagemera frequently
occurringtaskis the retrieval of instancef somequery description. This task canbe sup-
portedby a methodwe call “conceptuaindexing” which essentiallymaintainsreferencegrom
conceptgo their instances. Introducingthe possibility to explicitly mark conceptsas being
indexing allows for determiningthe systems queryprocessingehaior. Thisis illustratedby
demonstratinglifferentchoicedfor the selectionof indexing conceptsn the BACK system.

Making the notion of indexing conceptsexplicit is an examplefor devising catejoriesof
conceptsandusethemfor tailoring terminologicalsystemdor differenttestbedsor different
applications.

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

Alfred Kobsa

UniversitatdesSaarlandes
SFB314,FB-14Informatik
Im Stadtvald 15
6600Saarbiicken,Germary
e-mail: ak@cs.uni-shle

KL-ONE-like knowledgerepresentatiotanguagesre neutralwith respectto which kinds of
thingsin the domainto be modeledshouldbe regardedasobjects andhenceberepresentetly
conceptsandwhich shouldbe regardedasbinary relations andthusbe representedby roles.
The few guidelinesand cornventionsin this respectare contradictoryandfrequentlyviolated.
Problemsariseassoonasonewantsto combinetwo or moreknowledgebasesvhoseontology
conflictswith respecto this object/relatiordichotomy In thistalk the Meta-SB-ONEepresen-
tationlanguagewill be presentedwhich hasbeenequippedwith languageslementghatallow
thesameknowledgeto berepresentedoththroughconceptsandthroughroles,andallow both
representation® be relatedto eachother The syntax,interpretationandapplicationof this
languagen theintegrationof conceptuaknowledgebasewwill bepresented.
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Explicit Trade-offs betweenCompletenessand Performance
in the LOOM System

RobertMacGreyor

USC/ISI
4676Admiralty Way
Marinadel Rey, CA 90292,USA
e-mail: macgrgor@isi.edu

An importantuseof the LOOM classifieris asthe constraintfilter in a heuristicsearchpro-
gram. Analogouslywith otherevaluationfunctions,the completenessf the inconsisteng test
mustbe balancedagainstthe costto performthe test. We have obsened that by reducingthe
completenessf theLOOM classifier‘in theright way”, we canaccelerat¢éhetotal searchtime
withoutreducingthe completenessf thesearch.

A secondssueof investigationis the choiceof semanticgor backtrackproofsin LOOM.
Currently LOOM implementghe wealest(but mostcomputationallyefficient) of threepossi-
ble semantics Userscantriggerthis backchainingnodeeithervia the mechanisnthat marks
conceptasbackward chaining,or by choosingto employ specializectlasse®f instancedhat
arealwaysevaluatedonly usingbackchaining.

The CLASSIC Knowledge
RepresentationSystem:
Implementation, Applications, and Beyond

DeborahL. McGuinness

AT&T Bell Labs
600MountainAvenue Room3C-443
Murray Hill, NJ07974,USA

e-mail: dim@research.att.com

Implementationanalysis,and applicationwork with CLASSIC have provided opportunities
for evaluatingthe usefulnesandimplicationsof our selectionof term constructors.We have
discoveredthatall of our applicationgdependcritically on oneor moreconstructsiot foundin
somesystemdasedn terminologicallogics. We reporton userneedganddemandsjor sets,
individual fillers in conceptdescriptionscoreferenceonstraintshostlanguageescapesand
simplerules.

We discusssomeof the advantagesandcomplicationghat thesefeaturesntroducedfrom
the perspectie of bothsystemdesignerandknowledgeengineers.
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The Complexity of ConceptLanguages

WernerNutt, Francescd/. Donini, Maurizio Lenzerini,DanieleNardi

WernerNutt
GermarResearclCenterfor Al (DFKI)
Posthch2080
Erwin-SchbdingerStralle
6750KaiserslauternGermary
e-mail: nutt@dfki.uni-kl.de

Conceptlanguagegprovide a meansfor expressingknowledgeabouthierarchiesof concepts,
i.e. classef objectswith commonproperties. The basicreasoningasksto be performed
on conceptsare satisfiability checkingand subsumptiorchecking. We considera family of
languagescalled AL-languageswhich covers mostof the conceptlanguagesonsideredn
theliterature. Our work hastwo aspectsFirstly, we developa generatechniquefor checking
satisfiabilityandsubsumptiorof AL-conceptswhich is basedon thetableaucalculusfor first
orderpredicatdogic. Secondlywe usethis algorithmictechniqueto give preciseupperand
lower boundsfor the AL-languagesthusproviding a completeanalysisof the computational
complity of thesatisfiabilityandthe subsumptiomproblemfor conceptianguages.

Representationand Useof Defaultsin Terminological Systems

Lin Padgham
LinkopingUniversity
ComputerandinformationScienceDept.
58183Linkoping,Sweden
e-mail:lin@ida.liu.se

It is oftendifficult to combinetraditionaltheoriesof non-monotonior default reasoningwith
KL-ONE-like systemdecause¢hereis too greata mismatchin termsof theunderlyingmodels.
| presentedhe underlyingmodelfor my theoryof default reasoningn taxonomiesand sug-
gestedhatbecausef therepresentationsingonly strictlinks/implicationsin theterminology
it maybepossibleéo combineit successfullyith atraditionalterminologicareasoningystem.
In thedefault reasoningvork the languageéhasbeenmuchlessexpressve thanthatusedin
mostterminologicalsystems Particularly propertiesof objectshave beenexpressedissimple
attribute valuepairsratherthanasrolescontainingotherobjects.More work needso bedone
to ascertairwhetherthis expressvity can be extended. Even without extendedexpressvity
the combinationof classificatoryand default reasoningcan be useful. We have a diagnosis
systemusingboth defaultsandclassificationwith a diseasdaxonomy Diseasesymptomsare
representedsfeatures/attribtesof diseaseonceptsn aninheritancegaxonomy

14



Handling Computational Difficulties with Reasoningin
Terminological Logics

PeterF. Patel-Schneider

AT&T Bell Labs
600 MountainAvenue Room3C-410A
Murray Hill, NJ07974,USA
e-mail: pfps@research.att.com

| seetwo basictypesof solutionsto the problemof badcomputationapropertiesof reasoning
in terminologicallogics. Thefirst is to choosea bettermethodof analyzingcompleity and
the seconds to retreatto incompletereasoning.l suggesthatnormal-caseompleity analy-
sis,alongwith analysisof reasoningalgorithms,is the bestway to studythis compleity - not
worst-caseompleity. Theproblemwith usingincompletereasonerss how to describehein-
ferencesHerel proposeusingabstractlgorithmsaswaysof describingncompletereasoners.

Theory Unification: Useand Support

BernhardPfahringer

AustrianResearchnstitutefor Al
Schottengassg
1010Vienna,Austria
e-mail: bernhard%ai-vie.uucp@eunet.uu.net

We arguefor avery practicalway of integratingspecializedeasonersike sayCLP(R)or ater-
minologicalcomponeninto alogic programmingervironment:well definedhooksinto built-in
unification. Thiswaytheuserof suchasystenmcanexplicitly specify how thesystenshallunify
pairsof ‘meta-structuresbr how to unify a ‘meta-structureanda basicterm. To implement
suchsupportfor userdefinableextensionsto unificationwe proposeto extendthe WAM, an
abstractmachinecapableof handlingstandardPrologefficiently. Thesizeof this modifications
seemdo be moderate:a few additionalprimitivesand one additionalcasein mostof all the
unify_X andgetX instructions,plus an additionalregisterto delay userdefinedunifications.
As anexamplewe shavedhow unificationcouldactasthe ‘glue’ betweerdifferentreasoners:
onecanexpressalgebraicconstrainton certainfeaturesof a featuretermusinge.g. CLP(R).
Suchgenericfeaturetermscould consequenthbe unified automaticallyyielding the correct
combinedalgebraicconstraint.

Furthermorewe demonstratedhow the subsumptioralgorithm usedin SB-ONE andin
VIEKL handlescyclesin theterminology It is guaranteedio determinatdor cycles. We con-
jecture, that the algorithmimplementsgfp-semanticsput right now we only have empirical
resultsfor this chain,no proof.
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Modeling and Reasoning

JoachimQuantz

TU Berlin, ProjectKIT-BACK, FR5-12
Franklinstra3&8/29
1000Berlin 10, Germary

e-mail: quantz@dbOtuill.bitnet

Whenconsideringheintegrationof new constructsnto therepresentatiolanguagepneshould
try to find outwhatcanbemodeledwith themandwhatkind of inferencesrelicensedoy them.
Whereadgrom atheoreticapointof view all inferencesaredeterminedy theformal semantics,
from an applicationalpoint of view it is usefulto characterizéhe “interesting” inferences.
Thesanferencesaretheoneshatshouldbecomputedy incompletealgorithmsandthatshould
be computedefficiently by completealgorithms. For the implication link and role forming
operatorst turnsoutthattheinterestingnferencesariseontheobjectlevel. As aconsequence,
conceptclassificatiorshouldbe viewed asjust oneinferencecomponenamongothers.Other
inferencecomponent®f terminologicalrepresentatiosystemsarethe role classifier the rule
classifierandtherecognizer Thoughthey areall basedon conceptclassificatiorthey perform
someimportantinferenceson their own.

A Correspondencdheory for Terminological Logics

KlausSchild

TU Berlin, ProjectKIT-BACK, FR5-12
FranklinstraRe8/29
1000Berlin 10, Germary

e-mail: schild@dbOtuill.bitnet

| have worked out several correspondencdsetweenTerminologicalLogics and propositional
modalanddynamiclogics. Thesecorrespondencesrn out to be highly productve sincethey

revealthatmary terminologicallogics alreadyhave beeninvestigatedn the areaof modaland
dynamiclogics. Sincethereis alot of work onthe compleity andmodeltheoryof modaland
dynamiclogics,we gainmary new resultsfor the correspondingerminologicallogics.

My startingpoint was a correspondencbetweenthe terminologicallogic ALC andthe
propositionaimodallogic K ,,,. To seethis correspondenc@nehasto realizethat (a) atomic
conceptsanbeinterpretecasatomicpropositionaformulaeandthat(b) valuerestrictionscan
beinterpretecasmodaloperatorsThatis, thevaluerestrictionvR.C canbeexpandedas“agent
R knows propositionC”.

Moreover, | have shaovn thata regular extensionof ALC, called 7S L, correspondso the
propositionaldynamiclogic. Using this correspondencd, proved thatit sufficesto consider
finite 7S L£-models,andthat 7S L-subsumptions decidable.Finally, | have shavn thatthe
featurelogic versionof 7SL correspondso the deterministigoropositionaldynamiclogic.
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A Temporal Terminological Logic

AlbrechtSchmiedel

TU Berlin, ProjectKIT-BACK, FR5-12
Franklinstra3&8/29
1000Berlin 10, Germary

e-mail: schmied@dbOtuill.bitnet

| reportedaboutmy attemptto integratethreewell-known formalismsof knowledgerepresen-
tation: terminologicallogicsin the tradition of KL-ONE, the temporallogic of Shohamand

Allen’s intenal calculus. Drawing on eachof thesesourcesa temporalterminologicallogic

is proposedwhich combinesstructuralwith temporalabstraction. A straightforvard model-

theoreticsemanticss provided. In the talk, | motivatedthe basicconstructsof this temporal
extensionby shawing its utility in a monitoringscenario.ln particular it could be usedto de-

finerelevantstatesgventsanddervedmeasures termsof the primitive databeingmonitored,
thusproviding a“humanwindow” to the massdatageneratedby a process.

STUF - Sorted Feature Terms and Relational Dependencies

RolandSeiffert

IBM DeutschlandsmbH, ScientificCenter
Institutefor KnowledgeBasedSystems/000-75
Posthch8008 80
7000Stuttgart80, Germary
e-mail: seiffert@dsOlilog.bitnet

We describethe key ideasof our unification-basedyrammarformalism STUFE It integrates
featuretermswith sortsandrecursve definitionsof relations.We arguethat STUF givesusall
theexpressvity we needto encodegrammardgollowing the so-calledorinciple-base@pproach,
like HPSG.Yet, STUF hasa very clear declaratve semanticsand also a simple operational
semanticganbe given. We outline our currentimplementatiorof STUF asan instanceof a
generalizeatonstrainiogic programmingscheme.
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Terminological Reasoningover Feature Graphs

GertSmolka

GermarResearclCenterfor Al (DFKI)
Stuhlsatzenhauswe
6600Saarbiicken11, Germary
e-mail: smolka@dfki.uni-slile

Constraintsystemsbasedon featuregraphsare employed in Logic Programmingand Com-
putationalLinguistics. The factthatfeaturesare functionalattributesand graphsare partially
describedn termsof their featuresyields a certainsimilarity with terminologicallanguages.
In fact,if sortsareadded generalterminologiesusingonly functionalrolescanbe expressed.
Therestrictionof rolesto featuresyields morefeasiblecomputation For subsumptiorandsat-
isfiability of the correspondingonceptdescriptionst doesnot make a differencewhetherthe
terminolgyis interpretedvith respecto all modelsor with respecto thesubclas®f modelsex-
tendingthefixeddomainof featuregraphs.In thisframework, constrainsimplificationmodulo
theterminologyamountdo forwardinferencesimilarto theassertionateasoningf CLASSIC.
Moreover, constrainsimplificationmoduloterminologieseemso beaninterestingandnatural
extensionto logic programmingbasedn feature-oriented¢onstrainsystems.

Using Terminological Logicsin a Problem Solwver

William Swartout

USC/ISI
4676Admiralty Way
Marinadel Rey, CA 90292,USA
e-mail: swartout@waxa.isi.edu

In this talk, | dicussechow we have beenusingLOOM, a terminologicallogic-basedcknowl-
edgerepresentatiorsystemin the context of the ExplainableExpert Systemsframavork, a
“shell” thatmakesexpertsystemsasietto maintainandevolve andenhancegheir explanatory
capabilities. Corventionalexpert systemframavorks are seriouslylimited in providing these
capabilitiesduein partto problemsin their underlyingknowledgerepresentatiorgpecifically
theuseof low-level rulesthatimplicitly encodeandcompiletogetherdifferentkinds of knowl-
edge.Thisimplicit, intertwinedrepresentatiomakesasystenlessmodularandunderstandable
andhencemoredifficult to modify or explain. In our approacho building expertsystemswe
provide a systembuilderwith aframewnork thatprovidesbettersupportfor abstractionandthat
explicitly separateshe differentkinds of knowledgethatgo into an expertsystem. The EES
framework thentakes responsibilityfor linking togetherthe differentkinds of knowledgeto
performproblemsolving. This approachusesthe LOOM knowledgerepresentatioto provide
the underlyingknowledgerepresentatiogapabilitiesandit usesthe LOOM Classifierto link
up thedifferentkinds of knowledgethroughdescriptve reference We have foundthatthis ap-
proachto expertsystemconstructiorprovidessignificantlyimproved explanationcapabilities,
andit appeargo hold considerabl@romisefor enhanceanaintenancandevolvability.
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