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Abstract
We describehow we link knowledgebasesto associatedwebdocuments.Thedocumentprovidesmore
informationandmorepleasantreading,whiletheknowledgebasecontainshighly condensedlexical and
encyclopedic(critical) facts.Theideais to beableto moveeasilyby justoneclick betweenthetwo. We
have usedtheSunJava Tutorial in anundergraduatecourseon programminglanguagesasanexample.
We suggestthat in thefuture,webdocumentscouldbesuppliedwith suchassociatedknowledgebases
to make themmorecompleteandunderstandable.

1 Introduction: The Problem

Most on-line knowledgeis currentlystoredasweb documents.Typically at presenttheseare
simplypapertranslatedinto electrons.But they leavemuchto bedesired,asweall know. In fact,
a fancy new termfor suchknowledgeis "knowledgebase",asused,for example,by Microsoft
to dignify their unfathomablewebsite.Seasonedknowledgeengineerswouldnot usethis term
for suchan entity. For them,the term "knowledgebase"implies order, precision,clarity, and
easeof navigation.But how wouldyoudescribeMicrosoft’s "knowledgebase"?

So how might we improve knowledgestorageand retrieval beyond merely usingcomputers
asdocumentrepositories? This problemis usuallytermedknowledge management(km): rep-
resenting,processing,storing,andretrieving knowledge.But thecurrenttechnologyis clearly
still too document-centric.Thestateof theart in km, at leaston 99%of websites,is HTML or
occasionallyXML documentson(rarely)awell-organizedsite,searchableby agoodsearchen-
ginethatretrieveslistsof wholedocuments,but not individual facts.It is meantonly for patient
humans.But oftenonewantsonly facts, eg "whendid FDR die?",or "what is thepriceof tea
in China?"Herethepresenttechnologyfails miserably:it leavesyou with a pile of electronic
paperto read,andread,andskip,andread,.. . , andoftenjust giveup.

Apart from needingbettertools to assistin merelyreading,we desireaswell tools to assistin
documentproduction,creation,maintenance,or even translation. We term all suchtools "km
assistants".Our lab (www.site.uottawa.ca/lake; LAKE = LanguageAnalysisandKnowledge
Engineering)hasbeenworking on suchtools for about15 years.Most of thesestill require
someskimmingor reading,but amajorgoalis to minimizethisvaluablehumantime.In (Meyer
andSkuce92), we proposedthe ideaof a terminological knowledge base(tkb) thatstoresde-
tailedlexical anddomainknowledgein a highly structureddatabase,soonecango "straightto
the facts".But in thepast,documentsandtheassociatedtoolsandknowledgehave beenonly
looselyconnected,if at all. We seekto rectify this: we believe thatdocumentsshouldbe inti-
matelyconnectedwith supportingtoolsandknowledgeresources.In fact,weareold-fashioned:
wewantthemto bemarried.
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2 The Solution

Hencewe seek to merge documentsand tkbs into a hybrid we are calling a dkb (docu-
ment/knowledgebase),that intimately integratesXML documentswith a tkb. Henceonemay
jump backandforth, goingfrom thedocumentto thetkb for clarificationor enlightenment,or
theotherwayfor broaderor backgroundinformation.Thetkb providesbothlexical information
andasmuchencyclopedicknowledgeasdesiredin theform of crisp,succinctfacts.

We havebuilt a prototypedkb thathasbeenusedfor teachingJava,andthestudentslove it. Its
sourcedocumentis theSunJavaTutorial, a typical webdocumentproducedby Java’s creator
(www.javasoft.com)with the usualwarts (eg the most critical concept,class, is given three
differentdefinitionsin differentlocations.Pity thestudentstudyingfor anexam.).Ourtkb shows
this,but identifiesoneasthedesirableone.

Thedkbsystemis calledSystemX (at themomentwehavenotyetassignedavalueto thevari-
ableX). It canbeusedin any situationwheretechnicalknowledgemustbecreated,processed
and consumedby the users,eg students,translators,or programmers.X mergesideasfrom
databases,AI, IR, andweb technology. X’s dkb offers all the advantagesof web technology,
plusit is built on topof a conventionaldatabase(we useOracle,but any dbmswill do).Thusit
becomespossibleto useX in bothadistributedandcollaborativemanner, which is particularly
usefulduringdocumentmanipulation.Factsareenteredinto thetkb eitherby selectingthemin
adocumentfor additionto thetkb,or by creatingnew ones.If anew factis added,it will appear
in both the tkb andthe document,identifiedby specialXML tags.The sameof courseholds
for existing factsthatgetimportedinto thetkb. If youhaveanexistinggoodtext to work from,
creatingthe tkb is not hard,providedonehasthesubjectmatterknowledge,andhopefullyour
tools.Now if oneis writing a freshdocument,thetkb constructionshouldgohand-in-hand.We
arenow doingthis for anothercourse.

X is adescendentof ourearlierCODEandIkarussystems(seepapersby Skuce).Theconcepts
in the tkb arearrangedin preciseinheritancehierarchies:if a cat is a mammalanda pet, one
maychooseto seeall themammalandpet factslistedbelow thosefor catwhenyou selectcat
in the tkb database.X now hasall the featureswe consideressential:it is web-based(written
in Java) andstoresits dataremotelyin a shareabledbms,sospeed,scalability, andmulti-user
accessarenotaproblem.It links easilyto any webresourcethanksto thedbms.

X hastwo mainparts,not countingthedbms:

TheKnowledgeAcquisitionSystem(KAS), whichcomesin two flavours:

1. lite: a simpleinterfaceusableby nonskilledpeople(we hada third yearclassuseit suc-
cessfully).It lets you pick out useful factsfrom a documentcollection searchedby a
conventionalsearchengine(Glimpse,precededby a sentencedelimiter),andit displays
only sentences,not pages.A few choices.eg which is thebestfact,andyou have a new
tkb entry.

2. professional: asophisticatedconcordancer+termextractor+parseretcdesignedto beused
by skilled terminologists,with all the featuresthey might dreamof (Prof. Ingrid Meyer,
a terminologist,hasbeenparticularlyhelpful in designingthis systemby having herstu-
dentsexerciseandcritique it.) For example,it understandssyntaxandknows semantic
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patternsthatexpresscommonrelationshipssuchassuperordinateor part-of. It thusper-
mits rapidly finding critical factsin a corpus.We usedit to find aboutone-halfthefacts
we put in theJava tkb. For example,you canaskit "what is a final method" or "what are
the verbsthat relate"classassubjectto methodasobject?"andit will list andrank all
sentencesthatit thinksrelevant.Most are.

The Knowledge organizer(KO) is the actualknowledgemanagementpart of the systemthat
stores,modifies,anddisplaysthedatain thetkb in asimple,restricted,tabular format.Figure1
showsapartof aJavadocumentwhile Figure2 showsa typicalKO screen.In Figure1, wesee
someof thetermsthatarein thetkb in bold,andweseeafacthighlightedin boththedocument
and the tkb. Currently, the Java tkb hasabout500 termsand about1600 facts,the result of
hundredsof person-hoursof work. (We werebeginnersin Java.)Abouthalf of thesefactswere
extractedfrom theassociateddocumentandtherestfrom otherdocumentsin our corpususing
theKAS or from experts.Eachfactentrypointsto its source.

Figure 1: A part of a pagefrom the Sun Java Tutorial. The bold termsare in the tkb with
associatedfacts,including definitions,and the highlightedtext is a fact in the tkb underthe
subjectclass variable andinstance of a class.
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Figure2: Themainscreenof theKnowledgeOrganizer. Theleft paneshowstheconcepthierar-
chy. Thetermclassmethodis selected.Thebottomright paneshows factsasa databasetable.
The top right paneshows the selectedfact in full (XML-controlled) detail. The facetsat the
bottomholdany annotationonewishesto associatewith thefact,eg its source.

3 Related Work

Euzenat(96) hasa web-basedsystemcalledHyTropes,which featuresa frame-like hierarchy
linkedto webdocuments.Martin andEkland(99)describeanAI knowledgerepresentationthat
providesfactaccessvia theweb. A numberof paperspresentedat theKnowledgeAcquisition
Workshops(seethoseat KAW 1996- 1999)presentsystemsthat also put knowledgebases
on the web. A numberof companies(e.g.Boeing,seeWojcik98, or Xerox) have beenusing
controlledlanguagefor years,akin to how we enterfactsinto the tkb. Their main goal was,
at leastin thepast,near-perfectmachinetranslation.X factscertainlyafford this opportunity.
Otherpossibilies,for example,would includeautomatictranslationinto a formal logic system
(suchasOtter)for automaticreasoning.
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4 Summary

It is importantto understandtheadvantagesof a dkb over a conventionalknowledgeresource
suchasa text bookor a web-baseddocument.A dkboffers:

� subjectsthatarearrangedin concepthierarchies,which greatlyaidsunderstanding(they
canalsobearrangedin otherkindsof hierarchies,eg, part-of,asin Wordnet.);

� easeof access, eg browsingby subject,verb,othersyntacticcomponents,or graphically;
� thefactsthatareveryclearlyexpressedandeasyto find.

Enbref, astheFrenchsay, X takesasteptowardenhancingtoday’swebdocumentsby providing
thereaderwith accessto associatedlexical andencyclopedicknowledgewith oneclick. We do
this by embeddingcontrolledlanguagefactsin an XML document,andconcurrentlystoring
theseaswell in aspecialhighly structuredknowledgebasefor rapidretrieval andorganization.
If a documentwere alreadywritten in somekind of controlledlanguage,asmoreandmore
will be, thenit would be not too hardto almostautomatically"translate"a sentenceinto X’s
format.(We estimatethata personwith somelanguageskills couldassistthis processat a rate
of several factsper minute.)Factsin sucha controlledlanguagewould, of course,be easyto
translateautomaticallyinto other languages.Even morepromising,they areamenableto all
kinds of automaticmachinelanguageprocessingin a way that uncontrollednaturallanguage
still is not.

More informationcanbefoundatwww.site.uottawa.ca/lake
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