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Abstract
Topic Mapsare a new ISO standard proving a paradigmfor semanticinformation
networks over variouskindsof resources.The article givesa brief introductionto
theTopicMapparadigmandexplainswhysearchingandnavigationin TopicMaps
hasgreatadvantagesoverothertechniquesandwhatthediVerencesto SemanticNet-
worksandRDF are. Knowledgerepresentationisanoftencitedapplicationdomain
for TopicMaps.Thearticlepresentstheessentialsemanticsnot de�nedby thestan-
dard: TopicMapTemplates,classhierarchies,associationproperties,inferencerules,
andconsistencyconstraints.Finally, a �rst outlookon theTopicMapsQuery Lan-
guageis providedlisting the majorrequirementsanddesigngoalsof this very new
ISO standardizationproject.

1.1. Introduction

TopicMapsweredevelopedby thesameISO committeewhichdevelopedSGML,DSSSL,and
HyTime—thecommittee'snameis ISO JTC1 SC34.ISO/IEC13250(2000)is theoYcialISO
standard publishedin the beginningof 2000. Its root go backto 1991whenthe Davenport
group(initiatorof DocBookDTD) wantedto mergetheback-of-the-bookindicesof two UNIX
manuals.Over the yearsTopic Mapsbecamean ISO projectand evolved to a powerful but
implementableparadigm.

The ISO standard de�nesthe concepts,the datamodel,andthe exchangesyntax.Latteris
basedon SGML andHyTime. XML TopicMaps(XTM) arealreadyunderdevelopmentusing
XML andXLink asexchangesyntax.The XTM 1.0 speci�cationis availableat http://www.
topicmaps.org . TheXTM working groupTopicMaps.Org consistsof TopicMapvendorsand
usersandmostof theISO committeemembersareinvolvedin XTM ensuringthecompatibility
betweenthe SGML and XML variants. All discussionsand resultsof the group are opento
thepublicandcanbefollowedat theXTM mailinglist (http://groups.yahoo.com/group/
xtm- wg).

The article givesa brief introductionto the Topic Mapparadigmexplainedby a coupleof
proseandgraphicalexamplesbut no SGML/XML syntaxexamples.Syntaxexamplescouldbe
found in variousotherpapersand in the XTM 1.0 speci�cation. This article focuseson the
concepts.

� Publishedin: ProceedingsoftheGLDV-SpringMeeting2001, HenningLobin(ed.),GiessenUniversity, March28th–
30th,2001,pp. 3–15.http://www.uni- giessen.de/fb09 /as cl/ gldv 2001/
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Therepresentationof knowledgeasanapplicationof TopicMapsrequiresadditionalseman-
ticswhichisnot de�nedin thestandard. Themissingsemanticsaremotivated,introduced,and
technicalsolutionsaresketched.

TheTopicMapQuery Language(TMQL) istheyoungestpart of theTopicMapstechnology.
Its ISO standardizationprojectstartedDecember2000andis in therequirementsanalysisphase
right now (Q1 2001). The majorrequirementsare listedandthe implicationson Topic Map
softwarearementioned.

1.2. A Brief Introduction into Topic Maps

A Topic Map de�nesa metalayer “above” the informationresources. The metalayer models
all thetopics—persons,objects,concepts,thoughts,etc.—whicharedescribed“in” theresources
andtherelationsbetweenthetopics(see�g. 1.1). Thetopicsandtheresourcesareconnectedby
hyperlinksusingHyTime or XLink syntax.A TopicMapcouldprovidediVerent viewson the
samesetof resources(e.g., beginnerview andexpert view on a technicalmanual)andthemap
hasavalueon itsown,evenwithoutconnectedresources.

Figure1.1.:Resourcedomainandtopicdomain

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

Topic Mapscanbeeasilyexplainedusinga back-of-the-bookindexasan applicationexample.
Think aboutaCaribbeantravelguide;its indexcouldlook like tab. 1.1.

The indexitemslist the“topics” whichcanbefoundin thebook. The pagenumberspoint
to the “occurrences” of the topicsin the bookshowing where the reader�nds the information
resources.DiVerentformattingof thetopicsandthepagenumbers(occurrences)signalsthatthey
areof diVerent type(e.g., topic in romanfont: island,capitalcity, siteof interest;topic in italic:
watersport; occurrencein romanfont: descriptionof the topic, occurrencein bold-italic: city
map).The“seealso” de�nesarelationship(association)betweentwo topics.

Thisexamplecontainsalreadythefundamentalconceptsof TopicMaps: topics,topictypes,
occurrences,occurrencetypes,associations,andassociationtypes.
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Barbados. . . . . . . . . . . . . . . . . . . . 42
Bridgetown . . . . . . . . . . . . . . . . . 45,102
Horsebackriding . . . . . . . . . . . . . 17
Jamaica. . . . . . . . . . . . . . . . . . . . . 55
Kingston. . . . . . . . . . . . . . . . . . . . 57,103
Petroglyphs. . . . . . . . . . . . . . . . . 35
Reggae. . . . . . . . . . . . . . . . . . . . . 48
Sailing . . . . . . . . . . . . . . . . . . . . . . 13
— seealsoYachtcharter
SanJuan . . . . . . . . . . . . . . . . . . . . 78,107
Sugarplantations. . . . . . . . . . . . 67
Yachtcharter . . . . . . . . . . . . . . . . . 14

Table1.1.:Back-of-the-bookindexasanapplicationexample

1.2.2. Topic

A topic, in its mostgenericsense,representsany “thing” whatsoever—aperson,an entity, a
concept,reallyanything—regardlessof whetherit existsor hasanyotherspeci�ccharacteristics,
aboutwhichanythingwhatsoevermaybeassertedby anymeanswhatsoever. Thetopicsrepresent
the things—thesubjects(e.g., the islandBarbados)—whichare in the applicationdomainand
makethemmachineprocessable.

Every topic hasanidenti�er, oneor more types,andseveralcharacteristics.The mandatory
identi�er is theuniqueaddressof thetopic. Thetypesdescribeof “whichkind” thetopic is—in
otherwordsa “class-instance” relationship(e.g., the topic “Barbados” is an instanceof theclass
“island”). Thereferencedtypeisalsoa topicwhichallowsself-documentingtopicmapsandthe
constructionof ontologies.A characteristicis thetopicname.A topicmighthavemorethanone
name,e.g.,to coverall synonymsof asubject.See�g. 1.2for examplesof topicsandtopictypes.

1.2.3. Occurrence

Thesecondcharacteristicof atopicistheoccurrence.An occurrenceisthelink to aninformation
resourcethat is somehow relevant to the topic—it connectsthe topic domainwith the resource
domain. Every occurrenceplaysa role which is expressedby the occurrencerole type (e.g.,
“description”, “city map”)—which is againa topic. A topic canhave asmanyoccurrencesas
necessary. Thelink addressingisdonewith eitherHyTimeor HyTXLink/XPointerandtherefore
aspowerful asthesestandardsare. See�g. 1.3 for examplesof occurrencesandoccurrencerole
types.

1.2.4. Association

The third characteristicof a topic is theassociation.An associationdescribesa relationshipbe-
tweentwo or more topics. The kind of relationshipis expressedby the associationtype(e.g.,
“capitalof”, “seealso”).
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Figure1.2.:Topicsandtopictypes

Every topicwhichparticipatesin anassociationplaysa certain rolein therelationship. The
kindsof rolesareexpressedby associationroletypes(e.g., “country” and“capital” in theassoci-
ation“capitalof”, “term” and“relatedterm” in theassociation“seealso”). Associationtypesand
associationroletypesareagaintopics.See�g. 1.4 for examplesof associations,associationtypes,
andassociationroletypes.

1.2.5. Scope

Any characteristicof a topic (name,occurrence,association)is considered to bevalid within a
certain context,whichmayor maynot bespeci�edexplicitly. Thevalidcontextiscalled“scope”
andallowsthede�nition of certain viewson thesameTopicMap, e.g.,“pleasure” and“culture”
viewson thetravelguideor “English” and“German” viewson amultilingualTopicMap.

A scopeisasetof “themes” whicharealsotopics.The“unconstraint” scopewill beassigned
implicitly by theTopicMapsoftwarewhenno scopeisassignedexplicitly. It isup to theapplica-
tion how thediVerentviewsontheTopicMaparede�ned(e.g.,logical“and” of themesor logical
“or” or morecomplexBooleanoperations).

1.2.6. Identity

The diYculty of automaticmergingdiVerent Topic Mapsinto onemapcanbereducedto the
questionif two topicsare aboutthesamesubjector not. This sometimesphilosophicalissueis
solvedvery pragmaticallyby theTopicMapsstandard.

Two topicsare thesameeitherif the two topicshave thesamenamein thesamescopeor if
theyreferto thesamesubjectindicator. Thetopicsandall theircharacteristicscouldbemergedif
thisconditionholds.Mergingtopicsmeansthatonlyonemergedtopicis theresultof themerge
process.Mergingnamesandoccurrencesmeansthat themergedtopichastheunionof namesas
well asoccurrencesof thesingletopicsascharacteristics.Mergingof associationsmeansthat the
mergedtopicplaysnow therolesin all associationsthesingletopicsplayedtherolesbefore.
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Figure1.3.:Topicsandtheiroccurrenceswith diVerentroles

It isthegoalof thestandardscommittees(ISOandTopicMaps.Org) to providelistsof “Pub-
lishedSubjectIndicators” (PSIs)whichcouldbeusedin variousTopicMaps. The PSIsensure
two issues:(i) mergingof Topic Mapsusingthembecomeseasyandstraightforward and(ii)
Topic Mapssoftware couldsupport the associatedsemantics.Therefore, setsof PSIs couldbe
seenasapplicationpro�les.

1.2.7. Searching and Navigation in Topic Maps

Thedescriptionof theTopicMapparadigmshowedthat resourcedomainandtopicdomainare
two distinctlayers.Theresourcedomaincontainsall informationresources—documents,graph-
ics,images,databaserecords,audio/videoclips,etc.—andthe topic domaincontainsall topics,
their characteristics,andtypeinformation.Topicsrepresentthesubjectswhichareexpressedby
theresources.Associationsmodeltheimplicitly existingknowledge—whichis in theresources—
by bringingthe topicsin meaningful relationships.The two domains(layers)are connectedby
occurrencelinkspointingfromtopicsto or into informationresources.

The usercanuseboth layersfor searchingandnavigation.Full text search or XML-based
structuresearchareknown searchfunctionswhichcanbeappliedto theresourcedomain.Their
resultsarenot very precisebecauseresultsetsmightconsistof alargenumberof resourcesandthe
requestedinformationhasto befound in eachresourceby readingthroughit. Searchingin the
subjectlevel—thetopic domain—leadsto preciseresults.The resultis a list of topics.The size
of thelist canbeeasilydecreasedif thequery wasunder-speci�edor canbeincreasedif thequery
wasover-speci�ed.Getting from the topicsto the neededcorrespondingresourcesor resource
fragmentsisonlyoneclickaway—by followinganoccurrencelink with clearlyde�nedsemantic
of theresourcefor thistopic—doneby theoccurrenceroletype.

Searchingand navigationin the topic domainare very similarissues.Navigationis done
by following explicitlyexistinglinks—e.g., gettingfrom the typing topic “sport” to the topic
“Sailing” andfollowing theassociationof type“seealso” to getto the topic “Yachtcharter” and
its description(= occurrence)on “page14”. ThusTopicMapnavigationcanbeseenasa path
throughtheTopicMapconsistingof concretevalues.Searchingcouldbemodeledasanavigation
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Figure1.4.:Topicassociationsof diVerenttypes

pathwith concretevaluesandun-instantiatedvariables.Thegoalof searchingis to �nd possible
instantiationsof thevariableswhichresultin ameaningful navigationpath—e.g.,�nd all topicsX
whichareassociatedwith topic“Barbados” andhaveoccurrencesof role“city map”.

Navigationin theresourcesis mainlyaboutfollowingthehyperlinkswhichconnectthedif-
ferentresources—thewell-known link mazeproblemarisesandit doesnot matterfor theuserif
the links are stored inline in the documentsor if theyare storedseparatelyin a link base.But
if the resourcesare linkedasoccurrencesto topicsthenthere is an“up-link” to themuchricher
conceptuallevel.Andif theserversoftware(e.g.,Webserver)deliveringtheresourcesto theclient
software(e.g.,Webbrowser)isawareof all theup-linksthentherelatedtopicsor otherpartsof
theTopicMapcanbedisplayedtogetherwith theresources.Thismeansthat theuseralwayssees
thesubjectsin whichthecurrentresourceisembeddedandthats/hecanalwaysswitchbackand
forth betweenresourcedomainandtopicdomain.

The topicswhich providethe userwith the hint where s/heis whenlookingat a resource
behave like satellitesof theGPS(GlobalPositioningSystem).The satellitessenda signaldown
to earth that is usedby GPSreceiverswhichinformsyou where you are on the globeandhelp
you not to getlost. Thetopics“send” theoccurrence“signal” down to theresourcedomainthat
is usedby Topic Mapssoftware which informsyou where you are in the informationuniverse
andhelpsyou not to getlost in hyperspace.In otherwords: “Topic Mapsare the GPSof the
informationuniverse”.

1.2.8. Topic Maps , Semantic Networks, and RDF

TheTopicMapparadigmisvery similarto theSemanticNetwork paradigmwhichisanAI (ar-
ti�cial intelligence)conceptdevelopedfor knowledgerepresentation.TopicMapsandSemantic
Networkshavealot in common,but therearesomeminordiVerenceswhichmakeTopicMapsa
little bit morepowerful. ThediVerencesare:
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• Theprede�nedscopeconceptsupporting multipleviewson thesameTopicMap.

• The occurrencelink connectingtopic domainand resourcedomainand thus “bridging
informationmanagementandknowledgemanagement”.

• Theprecisede�nition how to mergediVerentTopicMaps.

TheconcreterelationbetweentheW3C recommendationResourceDescriptionFramework
(RDF, http://www.w3.org/RDF/ ) andTopicMapsisunderinvestigation.But it lookslike that
RDF is more generalthan Topic Mapsare. Which implieson the onehandthat Topic Maps
couldbeexpressedby themeansof RDF (e.g., asanRDF schema)andon theotherhandthat
TopicMapssoftwareprovidesmorefunctionalityout-of-the-box becauseof theprede�nedTopic
Mapsemantics.Both the RDF andTopic Mapcommitteesare working togetherto developa
harmonizedsolutionwhichcouldbeoneof thebaselayersfor theSemanticWeb.

1.3. Knowledge Representation with Topic Maps

Oneobviousapplicationdomainof TopicMapsis knowledgerepresentation.The similarityto
SemanticNetworks implied this already. But the Topic Map standard only de�nesthe basic
techniquesbut no specialsemanticsrequiredfor eYcientknowledgerepresentation.Themissing
prede�nedsemanticsare:

• Distinctionof theontology/taxonomypart fromtheremaining“regular” TopicMap.

• Classhierarchiesto build rich ontologies/taxonomies.

• Associationpropertiesandinferencerulesto deduceimplicit knowledge.

• Consistencyconstraintsfor validationpurposes.

Thesumof all listedsemanticsresultsin a“TopicMapTemplate” (seebelow). Thetemplate
itselfcanbeexpressedasa TopicMap. Thus,the “template” mapcontrolsthe “real” mapand
de�nesthenecessary semanticneededby TopicMaptools.

1.3.1. Topic Map Templates

Mostof the “objects” declaringa Topic Map ontologyare topics;namelythemesandtypesof
topics,occurrenceroles,associations,andassociationroles.But thestandard doesnot providea
nameor de�nition for thelistof ontology“objects” of amapandthiscanleadto someconfusion:
Usersoftenmix up “ontology” topicsand“regular” topicsduringdiscussions.In additionto that,
thediVerenttasksof topicmapdesign,creation,andmaintenancearehard to distinguishandto
separate.

Thesameistruefor thecontrol of useraccessrights:Aslongthereisno distinction,diVerent
rightscannotbeassignedto thediVerentparts of themap. A separateontologypart couldalso
beusedfor de�ning categoriesof TopicMapsthatshareacommonsetof classeswith prede�ned
semantics.

TheISOworkinggrouphasalreadyrespondedto theneedto beableto identifytheontology
part of aTopicMap. It coinedtheterm“TopicMapTemplate” for all ontologytopicsof amap.
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Topictypes Island,Sport, Capital

Occurrenceroletypes Description,City map

Associationtypes capitalof, seealso

Associationroletypes capital/country, term/relatedterm

Table1.2.:Examplesof aTopicMapTemplate(seealso�g. 1.5)

Figure1.5.:Essentialpartsof aTopicMapTemplate

At the presenttime this term is only “semi-oYcial”, sincethe concepthasnot yet beenre�ned
andaddedto thestandard.

A Topic Map templateconsistsof all constructswhich have a declarative meaningfor the
map(see�g. 1.5). Theseareall thetopicsusedasthemesandastypesfor other“regular” topics,
occurrenceroles,associations,andassociationroles.Theycanbeidenti�ed astemplatetopicsby
assigningprede�nedPublicSubjectIndicators(PSIs,cf. tab. 1.2).

1.3.2. Class Hierarchies

All topics,occurrences,andassociationsare instancesof classes(types).The classesthemselves
areexpressedastopics.Thisclass-instancerelationshipis in factmerelyasyntacticallyprivileged
associationtypede�nedin thestandard. If wearelookingat theclass-instancerelationshipfrom
anontology/taxonomyview, thenthere is a justi�abledemandfor asuperclass-subclassrelation-
shipaswell. Superclass-subclassrelationshipsareessentialto build taxonomiesandmorecomplex
ontologies.

10



HansHolgerRath

Topictypes Person,Artist, Painter, Composer

Superclass-subclassassociation superclass:Person
subclass:Artist

Superclass-subclassassociation superclass:Artist
subclass:Painter, Composer

Table1.3.:Exampleof asuperclass-subclassassociation

Transitiveassociationtype geographicalcontainment(“is in”)

Associationroletypes Container, Containee

Associationinstances “Giessen” is-in“Hessen”
“Hessen” is-in“Germany”

Inferredknowledge “Giessen” is-in“Germany”

Table1.4.:Exampleof atransitiveassociation

The superclass-subclassrelationshipis realizedby anassociationwith prede�nedassociation
type “superclass-subclass” and role types“superclass” and “subclass”. All threetypesare again
identi�ed by PSIs.

The examplesin tab. 1.3 expressthat every Composeris alsoan Artist anda Person.This
informationcould be usedwhensearching in the map for topicsof type Person:The Topic
Mapsoftwarecouldautomaticallyreturnalsoall topicstypedasArtists,Painters,andComposers
groupedby thediVerent types.If theuserssearchesfor Painterswith speci�cpropertiesandno
Painterwith thesepropertiesis in the map, the software couldautomaticallyreturn Artistsor
subclassesof Artistswhichhavetheproperties.

1.3.3. Association Properties

Mathematicsde�ne the propertiesre�exive, symmetric,transitive, anti-re�exive, andanti-sym-
metricfor binary relationships.Becauseassociationscanbeseenasrelationshipsthe properties
couldbeappliedto associationswhichconnecttwo topics.Takingacloserlookon thebene�tsof
eachproperty showsthatonly transitivityisof realvalue(cf. tab. 1.4).

The transitivityproperty canbeassignedto the associationtype. Havingthis information
about the associationa Topic Map software is ableto derive implicit—meansnot explicitly
coded—knowledgefromthemap.
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Topics (and their
types)

“Jimi Hendrix” is-instance-of-type“Rock star”
“Guitar” is-instance-of-type“Instrument”

Association(and its
typeandroletypes)

“Jimi Hendrix” (“Musician”) played“Guitar” (“In-
strument”)

Inferencerule If TOPIC1 (“Musician”) played “Guitar” (“In-
strument”) andTOPIC1 is-instance-of-type“Rock
star” then TOPIC1 is-instance-of-type“Famous
rockguitarist”

Inferredknowledge “Jimi Hendrix” is-instance-of-type“Famousrock
guitarist”

Table1.5.:Exampleof aninferencerule

1.3.4. Inference Rules

Thede�nition of superclass-subclassassociationsbetweenclassesandof transitivitypropertiesfor
associationsalreadyallow powerful inferencingof knowledge.But a Topic Map maycontain
furtherknowledgewhichcouldbeinferredif inferencerulesarespeci�ed.

The inferencerulesconsistof conditionswith un-instantiatedvariablesandstatementsex-
pressingthe inferredknowledge.The TopicMapsoftware triesto matchthe conditionsby in-
stantiatingthevariablesandcreatesthestatementswith the instantiatedvariablesasnew part of
the Topic Map . If the new part becomesa permanentpart of the mapor is just a temporary
one—e.g.,to answeraquery—dependson thestoragestrategyof thesoftware(seetab. 1.5).

1.3.5. Consistency Constraints

All thepreviouslyintroducedconceptsextendTopicMapsin waysthat increasetheir expressive
powerandeasecreationandmaintenanceeVorts.Boththedesignerandtheeditorof TopicMaps
expectsystemsupport whendesigningandcreatingamapwhichwill consistof millionsof topics
andassociations.The questionof the consistencyof the mapbecomesa key issue,becauseit
is nearlyimpossibleto checka mapof that size manually. For that reasonwe needconceptsto
declareconsistencyconstraintsandto validatethat thoseconstraintshavebeenobeyed.

Consequentlyaseparateschemaisneededwhichcontainsall theinformationnecessary for the
validationprocess.We call this construct “ConsistencyConstraints” or just “Constraints”. The
validationis the taskof theTopicMapdevelopmentenvironment(e.g., a editoror aneditorial
system).It shouldbe performedpermanentlyor on demand—likestructure validationin an
SGML/XML editoror by anSGML/XML stand-aloneparser.

Constraintsmaybeassignedto threepotentiallayers:(i) TopicMapmodeling,(ii) userin-
terfacefor Topic Maps, and (iii) operationson the map. Here, we focuson the Topic Map
modelinglayer. Constraintsareassignedto thetypesof topicsandassociationscontrolling how
theinstancesof thesetypesareallowedto “look like”.
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Topictype Person

Name Exactlyone namewithout scope;maximumone
namewith scope“Nickname”

Occurrence Exactly one of role type “Portrait”; unrestricted
numberof roletype“mention”

Enforced association
andassociationroleto
play

“born in” playingrole“Person” (constraintenforces
that “every personisbornsomewhere”)

Table1.6.:Exampleof topictypeconstraint

Associationtype Geographicalcontainment

Scope “Geography”

Rolesandtheir topictypes Exactlyone“Container” (“Country”)
Minimum one“Containee” (“State”, “City”)

Rolesandtheir topictypes Exactlyone“Container” (“State”)
Minimum one“Containee” (“City”)

Table1.7.:Exampleof associationtypeconstraint

Thetopictypeconstraintcontrolsthenames(theirminimumandmaximumnumber, possi-
bleandnecessary scopes)andtheoccurrences(theirroletype,minimumandmaximumnumber,
possibleandnecessary scopes).

Theassociationtypeconstraintcontrolsthescope(possibleandnecessary themes),association
roles(theirtype,minimumandmaximumnumber),andthetopictypeswhichareallowedto play
theroles.Furthermore, it makessenseto ensurethatevery topicof acertain typeplaysacertain
rolein acertainassociation.

1.4. Topic Map Query Language

The concepts(datamodelandprocessingmodel)andexchangesyntaxof TopicMapsare well-
de�nedby theISOandXTM standards.Themissingpieceisastandardizedwayto query andto
manipulateaTopicMap.

December2000,the ISO TopicMapscommitteeproposeda new work item called“Topic
MapQuery Language” (TMQL). TMQL will de�nesearchandmanipulationmethods.1

1 http://groups.yahoo.com/group/tm ql- wg
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Themajorrequirementsfor TMQL are:

• Informationretrieval from oneor morepersistenttopicmaps

• Addingandremovinginformationwithin apersistenttopicmap

• Support for ontologyaccess

• Support for inferencerules

• Support for constraints

• Support for diVerent accesspoints(e.g., commandline, built-in into programminglan-
guage,API, messageswithin appropriateprotocol)

• SQL-likefunctions(e.g., ordered-by, dealingwith largeresultsets,transactionprotocol,
views,query optimization,report generation)

• Distinctionbetweenhigh-leveloperations(resultisalwaysaconsistentmap)andlow-level
operations(resultmaybeaninconsistentmap)

• Referenceabstractdatamodel,containingall andonly theinformationrequiredto ensure
interoperationbetweenconformingapplications

• Establishmentof apersistenttopicmap

• Integrityconstraintson apersistenttopicmap

• Support for moderndistributedsystemarchitectures

• Genericplatformissues,e.g.,support for makinguseof very largetopicmapsfrom avery
smallworkstation

The list givesa �rst impressionwhatstatusTMQL will have for TopicMapapplications—
thestatuswill besimilarto theoneSQLhasfor relationaldatabasesystems.TMQL will bethe
interfaceto TopicMaps.

Someearlyimplementationsof theretrieval part TMQL show alreadythepowerof the lan-
guage.Havingtheretrieval part simpli�estherealizationof generalfeaturessuchasinferencing,
pro�ling, andconstraints—allaresomehow basedon retrieval techniques.

1.5. Conclusions

Thearticleprovidedanintroductionto thenew standard TopicMaps. With its clearlyde�ned
conceptsthe Topic Mapsparadigmprovidesa sophisticatedmetamodelwhich is appropriate
for a widerangeof applications.The generalideais thecreationof aneasy-to-exploresemantic
summary of thecontent—thesubjects—oftheunderlyingresources.TopicMapsare a kind of
superindex.

The explicitdistinctionbetweenresourcedomainand topic domainaswell asthe power-
ful resourceaddressinginheritedfrom HyTime or XLink imply somemajoradvantages:Topic
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Mapscanbede�nedover resourcesof anyformat,thesameresourcescouldbeassignedto dif-
ferentmaps,andaTopicMapcouldbecreatedandexchangedwithout theoccurrencelinksand
connectedto the resourceslater. TopicMapscangrow togetherwith thecontinuouslygrowing
amountsof resources.

Theconceptof scopeoVersasolidwayto de�nediVerentviewson informationnetworksor
knowledgerepresentations.Associationsbring thevarioustopicsin meaningful contextsimple-
mentingVannevarBush's“AsWemayThink”.

Knowledgerepresentationisanoftencitedapplicationdomainfor TopicMaps. But essential
semanticsare not de�ned by the standard. This article presentedthem: Topic MapTemplates
allow the distinctcreationof ontologies,classhierarchiessupport the de�nition of taxonomies
andcomplexontologies,associationpropertiesaswellasinferencerulesprovideuswith theability
to derivenot explicitlycodedknowledgefromthemap, andconstraintsensuretheconsistencyof
TopicMaps. Furthermore,classhierarchies,associationproperties,andinferencerulesminimize
thecodingeVort resultingin compactmapswith reducedcodingerrors.

Finally, thesectionaboutTMQL—the TopicMapQuery Language—gave anoutlookinto
thefuture. TMQL will becomeafurtherinternationalstandard de�ning thequery andmanipu-
lation interfaceto TopicMaps. Thepresentedrequirementslist showedthat TMQL will cover
all necessary featuresfor amodernandfuture-saveinterfacelanguage.2
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