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Abstract

Topic Mapsare a new ISO standatt proving a paradignfor semantiénformation
netwoks over variouskinds of resouces. The atrticle givesa brief introductionto

the Topic Map paradignmandexplainsvhy seachingandnavigationin TopicMaps
haggreatadantageeverothertechniqueandwhatthediVerenceso Semantid\et-

woiksandRDF are. Knowledgeepesentatiolis anoftencitedapplicatiordomain
for TopicMaps.The atticle presentshe essentisdemanticeot de nedby the stan-
dad: TopicMapTemplates;las$ierachiesassociatiopropeties,inferenceules,
andconsistencgonstraintsHnally a rst outlookon the Topic MapsQuelty Lan-

guages providedlisting the majorrequiementsand designgoalsof this very new

ISO standatizationproject.

1.1. Introduction

Topic Mapswere de\elopedby the samdSO committeewhichdeelopedSGML, DSSSLand
HyTime—thecommitte&s nameis ISO JTC1 SC34.1SO/IEC13250(2000)is the oY cial ISO
standadt publishedn the beginningof 2000. Its root go backto 1991 whenthe Dawenpot
group (initiator of DocBookDTD) wantedo mergethe back-of-the-bookdicesof two UNIX

manuals. Over the yearsTopic Mapsbecamen ISO projectand ewlved to a poweiful but
implementablparadigm.

The ISO standatt de nesthe conceptsthe datamodel,andthe exchangesyntax.Latteris
basedn SGML andHyTime. XML Topic Maps(XTM) are alreadyunderdeelopmentusing
XML and XLink asexhangesyntax.The XTM 1.0 speci cationis awilableat http://www.
topicmaps.org . The XTM working group TopicMaps.@g consist®f Topic Mapvendorsand
userandmostof the ISO committeemembersireinvolvedin XTM ensuringhe compatibility
betweenthe SGML and XML variants. All discussionand resultsof the group are opento
the publicandcanbefollowedat the XTM mailinglist (http://groups.yahoo.com/group/
xtm-wg.

The atticle givesa brief introductionto the Topic Map paradignmexplainedy a coupleof
proseand graphicabxamplebut no SGML/XML syntaxexamplesSyntaxexamplesouldbe
found in variousother papersandin the XTM 1.0 speci cation. This atticle focuse®n the
concepts.
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Therepesentationf knovledgeasanapplicatiorof TopicMapsrequiesadditionalseman-
ticswhichisnot de nedin the standatt. The missingsemanticare motivated,introducedand
technicabolutionsare sketched.

TheTopicMapQuely LanguagéTMQL) istheyoungespatt of the TopicMapsechnology
Its ISO standatizationprojectstated Decembe2000andisin therequiementsanalysiphase
right now (Q1 2001). The majorrequiementsare listedandthe implicationson Topic Map
softwae are mentioned.

1.2. A Brief Introduction into Topic Maps

A Topic Map de nesa metalayer “abae’ the informationresouces. The metalayer models
all thetopics—personspjectsconceptshoughtsetc.—whichare describetin” theresouces
andtherelationdetweenthetopics(seeg. 1.1). Thetopicsandtheresoucesare connectedy

hyperlinksusingHyTime or XLink syntax.A Topic Map could providediVerent vievson the

samesetof resouces(e.g., beginnerview andexper view on atechnicamanuallandthe map

hasavalueon its own, exenwithout connectedesouces.

is capital of

Topic Barbados <_ ]
domain
\

Resource
domain

see also

Fgurel.1.: Resoucedomainandtopicdomain

1.2.1. Example “back-of -the-book index”

Topic Mapscanbe easilyexplainedisinga back-of-the-boolkndexasan applicationexample.
Think abouta Caribbearrawel guide;its indexcouldlooklike tah 1.1.

The indexitemslist the “topic$ whichcanbefoundin the book. The pagenumbergoint
to the “occurencesof the topicsin the book shaving wheke the readernds the information
resouces DiVerntformattingof thetopicsandthe pagenumbergoccurencessignalshatthey
are of diVerenttype(e.g., topicin romanfont: island,capitalcity, siteof interest;topicin italic:
waterspot; occurencein romanfont: descriptiorof the topic, occurencein bold-italic: city
map).The“seealsd de nesarelationshigassociatiorjetweentwo topics.

This exampleontainsalreadythe fundamentatonceptsf TopicMaps: topics topictypes,
occurencespccurenceypesassociationandassociatiotypes.
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Barbados................... 42
Bridgetavn ................. 45,102
Horsebaaiding ............. 17
Jmaica .................... 55
Kingston.................... 57,103
Petroglyphs................. 35
Reggae..................... 48
Kiling ..o 13

— sealsovachtchater
Snduan....aa L 78,107
Qugarplantations............ 67
Yachtchater................. 14

Tablel.l.: Back-of-the-booldexasanapplicatiorexample

1.2.2. Topic

A topic, in its mostgenericsenserepesentany “thing’ whatsoesr—aperson,an entity a
conceptreallyanything—egadlesf whetheiit existor hasanyotherspeci ccharacteristics,
aboutwhichanythingwhatsoesr maybeassaedby anymeansvhatsoest. Thetopicsrepesent
the things—thesubjectge.g., the islandBarbados)—whichre in the applicatiordomainand
makethemmachingrocessable.

Evely topic hasanidenti er, oneor more typesandseeralcharacteristic§.he mandatoy
identi er isthe uniqgueaddesof the topic. Thetypesdescrib®f “whichkind” thetopicis—in
otherwordsa “class-instarteelationshife.g., the topic “Barbaddsis aninstancef the class
“island). Therefeencedypeis alsoatopic whichallonvsself-documentingpic mapsandthe
constuctionof ontologiesA characteristis thetopicname A topic mighthawe morethanone
nameeg.g.,to coverall synonymsef asubjectSee g. 1.2for examplesf topicsandtopictypes.

1.2.3. Occurrence

Thesecondharacteristiof atopicistheoccurence An occurencasthelink to aninformation
resoucethat is somehw releantto the topic—it connectshe topic domainwith the resouce
domain. Every occurenceplaysa role which is expessedy the occurencerole type (e.g.,
“descriptioty “city mag)—which is againa topic. A topic canhawe asmanyoccurencess
necessarThelink addessingsdonewith eitherHyTimeor HyTXLink/XPointerandtherefoe
aspowefful asthesestandattsare. See g. 1.3 for examplesf occurencesandoccurencerole
types.

1.2.4. Association

The third characteristiof atopic is the associationAn associatiodescribea relationshifbe-
tweentwo or more topics. The kind of relationshigs expessedby the associatiotype (e.g.,
“capitalof”, “seeaalsd).
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Barbado charter

Legend (types):
it::? Island [:] Sport

Fgure 1.2.: Topicsandtopictypes

Every topic whichpaticipatesn anassociatioplaysa cetainrolein therelationship The
kindsof rolesare expessethy associatioroletypes(e.g., “country” and“capitdl in the associ-
ation“capitalof”, “ternf and“relatederni in the associatiotseealsd). Associatiotypesand
associatioroletypesar agairntopics.Se g. 1.4for examplesf associationassociatiotypes,
andassociatioroletypes.

1.2.5. Scope

Any characteristiof a topic (name,occurence,association} considezd to be valid within a
cetain contextwhichmayor maynot bespeci edexplicitly The valid contexts called‘scopé&
andallonvsthede nition of cetain viewson thesamelopicMap, e.g.,“pleasw#’ and“culture’
viewson thetrawel guideor “Englisti and“Germai vievson amultilingualTopicMap.

A scopas a setof “theme’swhichare alsotopics. The “unconstrairit scopewill beassigned
implicitly by the TopicMapsoftwae whenno scopes assignedxplicitly It isup to theapplica-
tion how thediVerntviewsonthe TopicMaparede ned(e.g.,logical'and of theme®r logical
“or’ or more compleXBoolearoperations).

1.2.6. Identity

The diY culty of automatiomergingdiVerent Topic Mapsinto onemapcanbereducedo the
questionf two topicsare aboutthe samesubjecr not. This sometimephilosophicaissuds
solhedvely pragmaticallipy the TopicMapsstandad.

Two topicsare the sameeitherif the two topicshawe the samenamein the samescopeor if
theyreferto thesamesubjectndicator Thetopicsandall theircharacteristicouldbemergedf
thisconditionholds.Mergingtopicsmeanghat only onemergedopicistheresultof the merge
processMergingnamesndoccurencesneanshatthe mergedopic hastheunionof namess
well asoccurence®f the singletopicsascharacteristic84ergingof associatiomaeanghatthe
mergedopic playsnow therolesin all associatiortbe singletopicsplayedtherolesbefoe.
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Fgure 1.3.: Topicsandtheir occurencesvith diVerentroles

It isthe goalof the standadtscommittee$lSO and TopicMaps.@g) to providelistsof “Pub-
lishedSubjectindicators (PSE) which couldbeusedin variousTopicMaps. The PSkensue
two issues(i) mergingof Topic Mapsusingthem becomegasyand straightforwad and (ii)
Topic Mapssoftwae could suppot the associatesemanticsTherefoe, setsof PSE couldbe
seerasapplicatiorpro les.

1.2.7. Searching and Navigation in Topic Maps

The descriptiorof the Topic Map paradignshavedthat resoucedomainandtopic domainare

two distinctlayers.Theresoucedomaincontainsall informationresouces—documentgraph-
ics,imagesdatabaseecods, audio/videalips,etc.—andhe topic domaincontainsall topics,
their characteristicapdtypeinformation. Topicsrepesenthe subjectsvhichare expessedy

theresouces Associationmodeltheimplicitly existingknowledge—whicksin theresouces—
by bringingthe topicsin meaninful relationshipsThe two domainglayers)are connectedby

occurencdinks pointingfrom topicsto or into informationresouces.

The usercanuseboth layersfor seachingand navigation.Full text seath or XML-based
structure seach are known seach functionswhichcanbeappliedto theresoucedomain.Their
resultsaare not vely precisdecauseesultsetsnightconsisof alargenumberof resoucesandthe
requestedchformationhasto befoundin eachresouceby readinghroughit. Seachingin the
subjecteel—thetopic domain—Ileadw preciseesults.The resultis alist of topics. The siz
of thelist canbeeasilydeceased the quey wasunder-speci edr canbeincreased thequery
wasover-speci ed.Getting from the topicsto the neededtoriespondingesoucesor resouce
fragmentss only oneclickaway— followinganoccurencdink with clearlyde ned semantic
of theresoucefor thistopic—doneby the occurenceoletype.

Seaching and navigationn the topic domainare very similarissues.Navigationis done
by following explicitly existinglinks—eg., gettingfrom the typing topic “spot” to the topic
“Sailing andfollowing the associationf type“seealsd to getto the topic “Yachtchater’ and
its description(= occurence)on “pagel4”. Thus Topic Map navigatiorcanbe seerasa path
throughthe TopicMapconsistingf concetevalues Seachingcouldbemodeledasanavigation



SmantidResouceExploitationwith TopicMaps

Fgure 1.4.: Topicassociatiorf diVerenttypes

pathwith concetevaluesaandun-instantiatedariablesThe goalof seachingisto nd possible
instantiationsf thevariablesvhichresultin ameaningul navigatiorpath—eg., nd alltopicsX
whichare associatedith topic “Barbaddsandhawe occurence®f role“city mapg.

Navigatiorin the resouceds mainlyaboutfollowing the hyperlinksvhichconnecthe dif-
ferentresouces—thevell-knavn link maz problemarisesindit doesnot matterfor the userif
thelinks are stoedinline in the document®r if theyare stoed separateln alink base.But
if theresoucesare linkedasoccurenceso topicsthentheris an“up-link’ to the muchricher
conceptudk\el. Andif theseversoftwae (e.g., Websewer)deliveringtheresoucedo theclient
softwae (e.g., Webbrowser)s awae of all the up-linksthentherelatedopicsor otherpats of
theTopicMapcanbedisplagdtogethemith theresouces.Thismeanshattheuseralwaysees
the subject#n whichthe currentresouceis embeddedndthat s/hecanalwayswitchbackand
forth betweenresoucedomainandtopicdomain.

The topicswhich provide the userwith the hint whee s/heis whenlookingat a resouce
behae like satelliteef the GPS(Global PositioningSystem).The satellitesenda signaldown
to eath that is usedby GPSreceierswhichinformsyou whee you are on the globeandhelp
you not to getlost. The topics“send the occurence'signal down to the resoucedomainthat
is usedby Topic Mapssoftwae whichinformsyou whee you are in the informationuniverse
andhelpsyou not to getlostin hyperspaceln otherwords: “Topic Mapsare the GPSof the
informationuniversé

1.2.8. Topic Maps , Semantic Networks, and RDF

The TopicMapparadigmis very similarto the SemantidNetwok paradignwhichisanAl (ar-
ti cial intelligenceroncepteelopedor knowledgaepesentationTopic Mapsand Semantic
Netwokshawalot in commonput there are someminor diVerencesvhichmakeTopicMapsa
little bit more poweiful. ThediVerencesie:
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» Theprede nedscopeoncepsuppoting multiplevievson the samelopicMap.

» The occurencelink connectingopic domainand resouce domainand thus “bridging
informationmanagemeragndknowledgeananagemeht

» Theprecisale nition how to mergadiVerent TopicMaps.

The conceterelationbetweenthe W3C recommendatioResouceD escriptiorFramevork
(RDF http://lwww.w3.0rg/RDF/ ) andTopicMapssunderinvestigationBut it lookslike that
RDF is more generathan Topic Mapsare. Which implieson the onehandthat Topic Maps
couldbeexpessedhy the meanf RDF (e.g.,asan RDF schemaandon the otherhandthat
TopicMapssoftwae providesmore functionalityout-of-the-b& becausef the prede nedTopic
Map semanticsBoth the RDF and Topic Map committeesre woiking togetheito dewelopa
harmoniedsolutionwhichcouldbeoneof the basdayersfor the SemantidVeh

1.3. Knowledge Representation with Topic Maps

One olviousapplicatiordomainof Topic Mapsis knowledgerepesentationThe similarityto
SmanticNetwoks implied this already But the Topic Map standast only de nesthe basic
techniquebut no speciasemanticeequiredfor €Y cientknowledgeepesentationThe missing
prede nedsemanticare:

« Distinctionof the ontology/tarnomypat fromtheremainingregular TopicMap.
» Classhierachiedo build rich ontologies/taonomies.
» Associatiopropetiesandinferencerulesto deducemplicit knowledge.

» Consistencgonstraint$or validationpurposes.

The sumof all listedsemanticsesultsn a“TopicMap Templaté (seebelav). Thetemplate
itselfcanbe expesse@sa Topic Map. Thus,the “templaté mapcontolsthe “real mapand
de nesthenecessgsemantieieededby TopicMaptools.

1.3.1. Topic Map Templates

Most of the “object$ declaringa Topic Map ontologyare topics;namelythemesand typesof
topics,occurenceroles associationandassociatioroles.But the standadt doesnot providea
nameor de nition for thelist of ontology*‘objects of amapandthis canleadto someconfusion:
Usersftenmix up “ontology topicsand“regulat topicsduringdiscussionsn additionto that,
the diVerenttasksf topic mapdesigngreation,andmaintenancare had to distinguishandto
separate.

Thesamastruefor thecontol of useraccessghts:Aslongtherisno distinction,diVerent
rightscannotbe assignetb the diVerent pats of the map A separatentologypart couldalso
beusedor de ning categoriesf TopicMapsthat shae acommonsetof classesith prede ned
semantics.

ThelSO working group hasalreadyrespondetb the needo beableto identifytheontology
pat of aTopicMap. It coinedtheterm*“TopicMap Templaté for all ontologytopicsof amap
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Topictypes Island Sport, Capital
Occurenceaoletypes  DescriptionCity map
Associatiotypes capitalof, seealso

Associatiomoletypes  capital/county, term/relatederm

Tablel.2.: Examplesf aTopicMapTemplatgseealsog. 1.5)

Hgure1.5.: Essentigbatts of a TopicMapTemplate

At the presentime this termis only “semi-& cial, sincethe conceptasnot yet beenre ned
andaddedo thestandad.

A Topic Map templateconsist®f all constuctswhich hawe a declaratie meaningfor the
map(seeg. 1.5). Thesear all thetopicsusedasthemesndastypesor other“regular topics,
occurenceoles associationandassociatioroles.Theycanbeidenti ed astemplatgopicsby
assigningrede nedPublic SubjectindicatorgP Sk, cf. tah 1.2).

1.3.2. Class Hierarchies

All topics,occurencesandassociatiorse instancesf classefypes). The classethemseles
ar expessedstopics. This class-instancelationshipsin factmeelyasyntacticallyprivileged
associatiotypede nedin thestandat. If we arelookingatthe class-instancelationshigrom

anontology/tarnomyview, thenthereis ajusti able demandor a supeclass-subclastation-
shipaswell. Superclass-subclastationshipare essentidb build taxonomiesandmore complex
ontologies.

10
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Topictypes PersonAtrtist, Paintey Composer

Qpeclass-subclaassociation  supeclassPerson
subclasgrtist

Qupeclass-subclasssociation  supeclassArtist
subclas$?ainter Composer

Tablel.3.: Exampleof asupeclass-subclaassociation

Transitie associatiotype geographicaontainmen(“isin”)
Associatioroletypes ContainerContainee
Associatiomstances “Giessehis-in“Hessén

“Hessenis-in“Germany

Inferedknowledge “Giessehis-in“Germany

Tablel.4.: Exampleof atransitie association

The supeclass-subclasdationships realied by anassociatiowith prede nedassociation
type “supeclass-subclasand role types“supeclass and “subclass All threetypesare again
identi ed by PSk.

The examples tah 1.3 expesghat every Composers alsoan Artist anda Person. This
information could be usedwhenseathingin the map for topicsof type Person: The Topic
Mapsoftwae couldautomaticallyeturnalsacall topicstypedasArtists,PaintersandComposers
groupedby the diVerenttypes.If the userseachedor Painterswith speci cpropetiesandno
Painterwith thesepropetiesis in the map the softwae could automaticallyeturn Artists or
subclasse$ Artistswhichhawe the propeties.

1.3.3. Association Properties

Mathematicsle ne the propetiesre exive, symmetricfransitive, anti-re exive, andanti-sym-
metricfor binary relationshipsBecausassociationsanbe seerasrelationshipshe propeties
couldbeappliedo associationshichconnectwo topics.Takingaclosetook onthebene tsof
eachpropety shavsthatonly transitivityis of realvalue(cf. tah 1.4).

The transitivitypropety canbe assignetb the associatiotype. Havingthis information
aboutthe associatiom Topic Map softwae is ableto derive implicit—meansmot explicitly
coded—knwledgdromthemap

11
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Topics (and their “Jmi HendriX is-instance-of-typéRock stat
types) “Guitar’ is-instance-of-typénstument
Association(and its “Jimi HendrixX (“Musiciat) played“Guitar’ (“In-
typeandroletypes) stument)

Infeencerule If TOPIC1 (“Musiciat) played “Guitar’ (“In-

stument) and TOPIC1 is-instance-of-typ&ock
staf then TOPIC1 is-instance-of-typ&~amous
rockguitarist

Inferedknowledge “Jimi HendriX is-instance-of-typ&~amousrock
guitarist

Tablel.5.: Exampleof aninferencerule

1.3.4. Inference Rules

Thede nition of supeclass-subclasssociatiorizetweenclassesndof transitivitypropetiesfor
associationslreadyallov poweiful inferencingof knowledge. But a Topic Map may contain
furtherknowledgevhichcouldbeinferredif inferencerulesare speci ed.

The inferencerulesconsisof conditionswith un-instantiatedariablesand statementsx-
pressinghe inferred knowledge.The Topic Map softwae triesto matchthe conditionsby in-
stantiatinghe variablesind createshe statementwith the instantiatediariablessnew pat of
the TopicMap. If the new pat becomesa permanenpait of the mapor is justa temporay
one—eg.,to ansveraquey—dependsn the storagastrategyf the softwae (sedah 1.5).

1.3.5. Consistency Constraints

All the previouslyntroducedconceptextendTopic Mapsin wayshat increaseheir expessig
powerandeasereationandmaintenanceVorts. Boththedesigneandtheeditorof TopicMaps
expecsystensuppot whendesigningndcreatinga mapwhichwill consisbf millionsof topics
and associationsThe questionof the consistencgf the mapbecomes keyissuepecausé
is nearlyimpossibleo checka mapof that siz2 manually For that reasorwe needconcepts$o
declae consistencgonstrainteindto validatehatthoseconstraintbiave beerobeyd.

Consequentlgseparatschem#sneededvhichcontainglltheinformationnecesswafor the
validationprocessWe callthis constuct “Consistencyonstraintsor just“Constraints The
validationis the taskof the Topic Map deelopmenenvionment(e.g., a editoror an editorial
system).It shouldbe peformedpermanentlyor on demand—Iikestructure validationin an
SGML/XML editoror by anSGML/XML stand-alonparser.

Constraintsnaybe assignetb threepotentiallayers: (i) Topic Map modeling (ii) userin-
terfacefor Topic Maps, and (iii) operation®n the map Here, we focuson the Topic Map
modelinglayer. Constraintsae assignetb the typesof topicsandassociatiorsontrolling how
theinstancesef thesdypesare allovedto “look like'.

12



HansHolgerRath

Topictype Person

Name Exactly one namewithout scope;maximumone
namewith scopéNicknamé

Occurence Exactly one of role type “Portrait’; unrestricted
numberof roletype“mentiori

Enforced association “bornin” playingrole“Persoi (constrainenfoces

andassociatioroleto that“e\ely personsbornsome&vheg’)

play

Tablel.6.: Exampleof topictypeconstraint

Associatiotype Geographicalontainment
Scope “Geography
Rolesandtheirtopictypes Exactlyone“Containet (“Country”)

Minimum one“Containe& (“Saté, “City”)

Rolesandtheirtopictypes Exactlyone“Containet (“Stat€)
Minimum one“Containe (“City”)

Tablel.7.: Exampleof associatiotypeconstraint

Thetopictypeconstraintontiolsthe namegtheir minimum andmaximumnumbey possi-
bleandnecesspscopesandtheoccurencegtheirroletype,minimumandmaximumnumbey
possibl@ndnecessgascopes).

Theassociatiotypeconstraintontiolsthescopdpossiblandnecessgthemes)association
roleqtheirtype,minimumandmaximunnumber) andthetopictypesvhicharallovedto play
theroles.Furthermoe, it makesens¢o ensue that eery topic of acetain typeplaysacetain
rolein acetainassociation.

1.4. Topic Map Query Language

The conceptgdatamodeland processinghodel)and exchangesyntaxof Topic Mapsare well-
de nedby thelSO andXTM standaits. The missingpieces astandatizedwayto quel andto
manipulate TopicMap.

DecembeR000, the ISO Topic Mapscommittegproposeda nev woik item called* Topic
MapQuely Language(TMQL). TMQL will de ne seacthandmanipulatiormethods-

L http://groups.yahoo.com/group/tm  ¢l- wg

13
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Themajorrequiementsor TMQL are:

* Informationretrieal from oneor more persistentopic maps

» Addingandremwinginformationwithin apersistentopic map
» Suppot for ontologyaccess

» Suppot for inferencerules

» Suppot for constraints

» Suppot for diVerent accespoints(e.g., commandine, built-in into programmingan-
guageAP, messagegthin appopriateprotocol)

* SQL-likefunctions(e.g., ordeed-ly, dealingwith largeresultsetstransactiorprotocol,
views,quel optimizationyepot generation)

* Distinctionbetweenhigh-leel operationgresultis always consisteniap)andlow-le\el
operationgresultmaybeaninconsistentnap)

» Refeenceabstractlatamodel,containingall andonly the informationrequiedto ensue
interoperatiorbetweenconformingapplications

 Establishmenif apersistentopic map
* Integrityconstraint®n apersistentopic map
» Suppot for moderndistributedsystenarchitectues

» Generiglatformissues.g., suppot for makinguseof very largetopic mapsrom avely
smallworkstation

Thelist givesa rst impressiorwhatstatusTMQL will hae for Topic Map applications—
the statuswill be similarto the oneSQL hasfor relationaldatabassystemsTMQL will bethe
interfaceto TopicMaps.

Someearlyimplementationsf theretriewal pat TMQL shav alreadythe power of the lan-
guageHavingtheretriewal pat simpli estherealizatiorof generaleatuessuchasinferencing,
pro ling, andconstraints—a#ire somehw baseadn retrieval techniques.

1.5. Conclusions

The atticle providedanintroductionto the new standast TopicMaps. With its clearlyde ned
conceptghe Topic Mapsparadigmprovidesa sophisticatecthetamodelwhich is appopriate
for awiderangeof applicationsThe generaldeais the creationof an easy-to-explesemantic
summay of the content—thesubjects—athe underlyingresouces. Topic Mapsare a kind of
supetindex.

The explicitdistinctionbetweenresouce domainand topic domainaswell asthe power-
ful resouceaddessingnheritedfrom HyTime or XLink imply somemajoradantagesTopic

14
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Mapscanbede ned over resoucesof anyformat,the samaesoucescouldbeassignetb dif-
feentmapsandaTopicMapcouldbecreatecandexchangedavithout the occurencdinksand
connectedo the resoucedater Topic Mapscangrow togethemith the continuoushgrowing
amountf resouces.

The concepbf scopaVersa solidwayto de ne diVerentvievson informationnetwoksor
knowledgerepesentationsAssociationisring the varioustopicsin meaningul contextsmple-
mentingVannewar Bushs“AsWe mayThink”.

Knowledgeepesentatiors anoftencitedapplicatiordomainfor TopicMaps. But essential
semanticare not de ned by the standad. This atticle presentedhem: Topic Map Templates
allowv the distinctcreationof ontologiesglassierachiessuppot the de nition of taxonomies
andcompleontologiesassociatiopropetiesaswell asinferencerulesprovideuswith theability
to derive not explicitlycodedknowledgdrom the map andconstraintensue the consistencyf
TopicMaps. Furthermoe, clas$ierachiesassociatiopropeties,andinferencerulesminimize
the codingeVort resultingn compactmapswith reduceatodingerrors.

Fnally the sectiommboutTMQL—the Topic Map Query Language—geawan outlookinto
thefuture. TMQL will becomeafurtherinternationaktandat de ning thequey andmanipu-
lationinterfaceto TopicMaps. The presentedequiementdist shavedthat TMQL will cover
all necessgfeatuesfor amodernandfuture-saginteffacdanguag@.
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