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SoftwareDemonstration:
Documents and K nowledge Bases:
Engagement Should Lead to Marriage

Doug SKUCE, Ottava, Canada

Abstract

We describehow we link knowledgebasedo associatedveb documentsThe documeniprovidesmore
informationandmorepleasanteading whiletheknowledgebasecontainshighly condensedexical and
eng/clopedic(critical) facts.Theideais to beableto move easilyby justoneclick betweernthetwo. We
have usedthe SunJava Tutorial in anundegraduatecourseon programminganguagessanexample.
We suggesthatin thefuture, web documentsould be suppliedwith suchassociatednownledgebases
to make themmorecompleteandunderstandable.

1 Introduction: The Problem

Most on-line knowledgeis currently storedas web documentsTypically at presentheseare
simply papertranslatednto electronsBut they leave muchto bedesiredasweall know. In fact,
afang/ new termfor suchknowledgeis "knowledgebase",asused for example,by Microsoft
to dignify their unfathomablevebsite. Seasone#nowledgeengineersvould not usethis term
for suchan entity. For them,the term "knowledgebase"implies order precision,clarity, and
easeof navigation.But how would youdescribeMicrosoft’'s "knowledgebase"?

So how might we improve knowledge storageand retrieval beyond merely using computers
asdocumentepositorie® This problemis usuallytermedknowledg manayement(km} rep-

resentingprocessingstoring,andretrieving knowledge.But the currenttechnologyis clearly

still too document-centricThe stateof theartin km, atleaston 99% of websites,is HTML or

occasionallyXML document®n (rarely)awell-organizedsite,searchabléy agoodsearcten-

ginethatretrieveslists of wholedocumentsbut notindividual facts.It is meantonly for patient
humansBut oftenonewantsonly facts eg "whendid FDR die?",or "what s the price of tea
in China?"Herethe presentechnologyfails miserably:it leavesyou with a pile of electronic
paperto read,andread,andskip, andread,. ., andoftenjustgive up.

Apart from needingbettertoolsto assistin merelyreading,we desireaswell toolsto assistin

documentproduction,creation,maintenancegr eventranslation We term all suchtools "km

assistants"Our lab (www.site.uottava.ca/lale; LAKE = LanguageAnalysisand Knowledge
Engineering)hasbeenworking on suchtools for about15 years.Most of thesestill require
someskimmingor reading but amajorgoalis to minimizethis valuablehumantime. In (Meyer
and Skuce92), we proposedheideaof a terminolayical knowled@ base(tkb) that storesde-
tailedlexical anddomainknowledgein a highly structureddatabaseso onecango "straightto

the facts".But in the past,documentsandthe associatedools andknowledgehave beenonly

looselyconnectedif atall. We seekto rectify this: we believe thatdocumentshouldbe inti-

matelyconnectedavith supportingtoolsandknowled@ resouces.In fact, weare old-fashioned:
wewantthemto bemarried

155



Proceedingef EURALEX 2000

2 The Solution

Hencewe seekto mege documentsand tkbs into a hybrid we are calling a dkb (docu-
ment/knavledgebase) thatintimately integratesXML documentswith a tkb. Henceonemay
jump backandforth, going from the documento the tkb for clarificationor enlightenmentor
theotherway for broaderor backgroundnformation.Thetkb providesbothlexical information
andasmuchencyclopedi&nowledgeasdesiredn the form of crisp,succinctfacts.

We have built a prototypedkb thathasbeenusedfor teachinglara, andthe studentdoveit. Its

sourcedocuments the SunJava Tutorial, a typical web documentproducedoy Java’s creator
(www.javasoft.com)with the usualwarts (eg the mostcritical concept,class is given three
differentdefinitionsin differentlocations Pity thestudenstudyingfor anexam.).Ourtkb shawvs

this, but identifiesoneasthe desirableone.

Thedkb systemis calledSystemX (atthe momentwe have notyetassigned valueto thevari-
ableX). It canbe usedin ary situationwheretechnicalknowledgemustbe createdprocessed
and consumedby the users,eg studentstranslatorsor programmersX memgesideasfrom
databasesAl, IR, andwebtechnology X’s dkb offers all the advantagesf web technology
plusit is built ontop of a corventionaldatabas€we useOracle,but any dbmswill do). Thusit
becomegpossibleto useX in bothadistributedandcollaborativemanneywhichis particularly
usefulduringdocumenmanipulation Factsareenterednto thetkb eitherby selectinghemin
adocumenfor additionto thetkb, or by creatingnew ones.If anew factis addedjt will appear
in both the tkb andthe documentjdentified by specialXML tags.The sameof courseholds
for existing factsthatgetimportedinto thetkb. If you have anexisting goodtext to work from,
creatingthetkb is not hard, provided one hasthe subjectmatterknowledge,anchopefully our
tools.Now if oneis writing afreshdocumentthetkb constructiorshouldgo hand-in-handwe
arenow doingthis for anothercourse.

X is adescendentf our earlierCODE andlkarussystemgseepaperdy Skuce).Theconcepts
in the tkb arearrangedn preciseinheritancehierarchiesif a catis a mammalanda pet one
may chooseto seeall the mammalandpetfactslisted belon thosefor catwhenyou selectcat
in the tkb databaseX now hasall the featureswe consideressentialit is web-basedwritten
in Java) andstoresits dataremotelyin a shareablelbms,so speedscalability and multi-user
accesarenotaproblem.lt links easilyto any webresourcehanksto thedbms.

X hastwo main parts,not countingthedbms:
TheKnowledg AcquisitionSystenfKAS), which comesn two flavours:

1. lite: asimpleinterfaceusableby nonskilledpeople(we hada third yearclassuseit suc-
cessfully).It lets you pick out useful factsfrom a documentcollection searchedy a
conventionalsearchengine(Glimpse,precededy a sentencalelimiter),andit displays
only sentences)ot pagesA few choices.eg which is the bestfact,andyou have a nev
tkb entry.

2. professionalasophisticatedoncordancer+termxtractor+parseetcdesignedo beused
by skilled terminologistswith all the featureshey might dreamof (Prof. Ingrid Meyer,
aterminologist,hasbeenparticularlyhelpful in designingthis systemby having her stu-
dentsexerciseandcritique it.) For example,it understandsyntaxand knows semantic

156



CORPORA, TOOLS AND NLP DICTIONARIES

patternghat expresscommonrelationshipssuchassuperordinat®r part-of. It thusper
mits rapidly finding critical factsin a corpus.We usedit to find aboutone-halfthe facts
we putin the Javatkb. For example,you canaskit "whatis afinal method or "whatare
the verbsthatrelate"classas subjectto methodasobject?"andit will list andrankall
sentencethatit thinksrelevant.Most are.

The Knowledg organizer(KO) is the actualknowledgemanagemenpart of the systemthat
storesmodifies,anddisplaysthe datain thetkb in asimple,restrictedtakular format.Figure1

shawvs a partof a Javadocumentvhile Figure2 shavs atypical KO screenln Figurel, we see
someof thetermsthatarein thetkb in bold, andwe seeafacthighlightedin boththedocument
andthe tkb. Currently the Java tkb hasabout500 termsand about1600 facts, the result of

hundredof person-hoursf work. (We werebeginnersin Java.) About half of thesefactswere
extractedfrom the associatedocumentndtherestfrom otherdocumentsn our corpususing
the KAS or from experts.Eachfactentry pointsto its source.
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Figure 1. A part of a pagefrom the Sun Java Tutorial. The bold termsare in the tkb with
associatedacts,including definitions,and the highlightedtext is a factin the tkb underthe
subjectclass variable andinstance of a class.
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Figure2: Themainscreerof the KnowledgeOrganizer Theleft paneshavstheconceptierar
chy. Thetermclassmethodis selectedThe bottomright paneshows factsasa databasé¢able.
The top right paneshows the selectedfactin full (XML-controlled) detail. The facetsat the
bottomhold any annotatioronewishesto associatavith thefact,eg its source.

3 Related Work

Euzenat(96) hasa web-basedystemcalledHyTropes,which featuresa frame-like hierarchy
linkedto webdocumentsMartin andEkland(99) describean Al knowledgerepresentatiothat

providesfactacceswia theweh A numberof papergresentedt the KnowledgeAcquisition

Workshops(seethoseat KAW 1996 - 1999) presentsystemsthat also put knowledgebases
on theweh A numberof companieqe.g. Boeing, seeWojcik98, or Xerox) have beenusing

controlledlanguagefor years,akin to how we enterfactsinto the tkb. Their main goal was,

at leastin the past,nearperfectmachinetranslation X factscertainlyafford this opportunity

Otherpossibiliesfor example,would includeautomatictranslationinto a formal logic system
(suchasOtter)for automatiareasoning.
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4 Summary

It is importantto understandhe advantageof a dkb over a corventionalknowledgeresource
suchasatext bookor aweb-basediocumentA dkb offers:

e subjectghatarearrangedn conceptierarchies,which greatlyaidsunderstandingthey
canalsobearrangedn otherkindsof hierarchiesgg, part-of,asin Wordnet.);

e easeof accesseg browsingby subjectyverb,othersyntacticcomponentspr graphically;

¢ thefactsthatarevery clearly expressecandeasyto find.

Enbref, astheFrenchsay X takesasteptowardenhancingodayswebdocumentdy providing
thereademwith accesdo associatedexical andeng/clopedicknowledgewith oneclick. We do
this by embeddingcontrolledlanguagefactsin an XML documentand concurrentlystoring
theseaswell in aspecialhighly structurecknowledgebasefor rapidretrieval andorganization.
If a documentwere alreadywritten in somekind of controlledlanguage as more and more
will be,thenit would be not too hardto almostautomatically'translate"a sentencento X’'s
format. (We estimatethata personwith somelanguageskills could assisthis processat arate
of severalfactsper minute.)Factsin sucha controlledlanguagewould, of course be easyto
translateautomaticallyinto otherlanguagesEven more promising,they are amenableo all
kinds of automaticmachinelanguageprocessingn a way that uncontrollednaturallanguage
still is not.

More informationcanbe found at www.site.uottava.ca/lale
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