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Abstract. Representinggcnowledgeandreasoningwith it is at the
heartof mostAl systemsNeverthelessthefield of KnowledgeRep-
resentatiorandReasonindKR&R) doesnotseemto have muchim-
pacton practicalworkin Al. 1 will try to pointoutthereasongor the
discrepang andl will aguethatkKR&R canbe understoo@sTheo-
retical Artifical Intelligence.Further | pointouta numberof fruitful
applicationsof KR&R techniques.

1 INTRODUCTION

In almostall Al systemst is necessaryo represenknowledgeabout
theworld. Evenin robotics,almosteverybodyseemso agreenowa-

daysthatit is notenoughto have theworld asits own representation.

Fromthis obsenationonemight concludethatthefield of Knowl-
edge Repesatation and Reasoning(KR&R) must be one of the
mostimportantsub-fieldsAs it is oftenwith researchhowever, most
of theresearchesultsarenot directly relevantfor practice.Therea-
sonfor thatis simple.In KR&R researchwe try to exploretheborder
line of whatis still representableandwhatis still efficiently infer-
able. Thesetwo questionsare,however, oftenonly maginally inter-
estingin practicalsystemsNeverthelessKR&R researctprovides
two importantlines of resultsthatinfluencethe practiceof KR&R.
First, compleity resultsprovide uswith guaranteesf whatcanbe
doneefficiently —andpointoutwhereheuristicmethodshouldstart.
Secondnew representatioformalismstogethemith algorithmscan
helpto solve problemsmoreeasily

2 A BRIEF HISTORY

KR&R startedasasub-actvity of moreproblem-specifiégssuesuch
asnaturallanguageinderstandingn thosepioneeringdaysatypical
KR&R paperwason how to distinguishbetweende re andde dicto
readingsn somesemantinetworkformalism.Accordingto Brach-
man[1], this changedvith the beginningof the eighties,andKR&R
becameformal andtechnical.Now questionssuchas“what is the
formal semantic®f yourformalism”and“what is thecomputational
compleity of reasoningn your formalism” becameamportant.It is
this partof KR&R thatbuilds someof thetheoreticafoundationsof
Al andmay becomeTheoktical Al. However, therewasandis also
themorepracticallyorientedpartof KR&R concernedvith building
systemsandcreatingdomainmodels.
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3 WHERE DOESKR&R STAND NOW?

While therewasa big changefrom the seventiesto the eighties,the
ninetiesdid not establisha revolutionary nev KR&R trend. Very
muchaspredictedby Brachmar{1], logic andrigor, nonmonotonic
reasones, probability and statistics aswell asontologiesare still
importantissues.

Oneinterestingnew developments thattheoreticallyorientedre-
searcherstartto implementsystemsAt aworkshopon Logic-Based
Al organizedby JackMinker [3], all eveningsup to 10 o’clock pm
were spenton systemdemonstrationsThere are very fast propo-
sitional reasonersnonmonotonicreasonersuchas SMODELS [4],
cognitive roboticsreasonersstc. Someareevenused for instanceas
a backendenginefor a planner Furthermorewe now seeevenin-
dustrialapplicationsof formalismsandtechniquesievelopedby the
KR community For example,descriptionlogics[2] arenow usedby
Lucentin a configurationsystem[6], andAllen’s intenal calculusis
usedto describedocumentayoutsin orderto supportautomatianail
sorting[5].

4 WHERE ARE WE HEADING?

KR&R is definitelythesub-fieldof Al whichexerciseghemosttech-
nical rigor; andone may hopethat someof that spirit spills over to
othersub-fieldsof Al. Of course someof the KR&R work mayalso
needsomeengineeringpirit. As mentionedthesethingstendto be-
comebetter(both ways).| seetwo grandchallengesor KR&R in
the neartime future.Oneis to demonstrat¢hatcognitive roboticsis
in fact part of robotics. The secondchallengeis the applicationof
KR&R techniquego the web (but then,this is a genericchallenge
for all ComputerSciencelisciplines).
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