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What is Topic Maps?

 An international standard for the distributed management
of information and knowledge

O ISO/IEC 13250:2003 — Topic Maps
» QOther Perspectives on Topic Maps:

« The Information Management View
— A new paradigm for organizing, retrieving, and navigating
information resources
« The Knowledge Management View
— A knowledge representation formalism optimized for use in
information management
« The Library Science View

— A way to collocate all knowledge about a subject — in particular its
relationship to other subjects and to information resources
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Some Uses of Topic Maps

1. Web Portals
— Topic Map-Driven Web Sites

2. Corporate Intranets
— Knowledge Management

3. Connecting Information Systems
— Enterprise Information Integration

 etc. efc. etc.
— elearning
— Business Process Modelling
— Application Integration
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Understanding the Topic Map Model

e The core concepts of Topic Maps are based
on those of the back-of-book index

— (The purpose of a back-of-book index is to make
it easier to find information...)

e The same basic concepts have been
extended and generalized for use with
digital information

« Envisage a 2-layer data model consisting of
— a set of information resources (below), and
— a“knowledge map” (above)

(index)

knowledge layer

e This is like the division of a book

into content and index information layer

(content)
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(1) The Information Layer

« The lower layer contains the content
— usually digital, but need not be
— can be in any format or notation
— can be text, graphics, video, audio, etc.

e This is like the content of the book to which the
back-of-book index belongs

prizzzzzzzzzzzzzzzzzzzz2z24z272z24222422224

infor mation layer
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(2) The Knowledge Layer

« The upper layer consists of (typed) Topics and Associations

« Topics represent the subjects that the information is about
— Like the list of topics that forms a back-of-book index

e Associations represent relationships between those subjects
— Like the “see also” relationships in a back-of-book index

composed by

Puccini Madame

. Butterfly

knowledge layer
W/
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Linking the Layers Through Occurrences

e Thetwo layers are
linked together

composed by

— Occurrences are
(typed) relationships
between topics and
information resources
that are pertinent to

composed by

Pucgﬁ-?_‘ml born in Madame

them - B tt )
U er
— The links (or locators) . . y
are like page numbers - i

in a back-of-book
index

knowledge layer

mfor matlon layer

S Lucca

© 2003 Ontopia AS http://www.ontopia.net/




topia

Summary of Core Topic Maps Concepts

Some pool of information or data
— any type, format, or location

composed by

« A knowledge layer, consisting of:

composed by

 Topics
— a set of topics representing the key
subjects of the domain in question

* Associations
— expressing relationships between
subjects

Ma,x:i_ame
Butterfly

kni.)wl é:ige layer
infor mation layer

e (QOccurrences
— links to information that is somehow
relevant to a given subject

e =The TAO of Topic Maps
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The Omnigator — A Free Topic Maps Browser

The world’s
most popular
topic map tool!

Download it
for free from
Ontopia’s web
site!

Learn about
Topic Maps —
and create your
own!

See the demo

during the
breaks!
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[ The Ontopia Omnigator ] - Opera

(3 File Edit Wiew MNevigation Bookmerks Ssl  Windiow Help

4. Building Your Own Topic Map

This chagter prosddes a simple step by sap tuforial for createsy o (small) togmcmasn and hoadieg T inkD your
Incal copy al the Gmnigator. Yo may be surprised posl how easy & 5. Sinte you wall be beping in XML dals,
W Bzsuma soema minienal Fenikarity with start-tags, and-tags, snd abtributes, &5 gsed | SCML, XML, and

HTHIL, bijt thai’s abot ac haed as ] s

In rpdowaing the tumnal, you can of Course chaat By copyine] and posting the markup conmgiss insteéad of
typing evérything in by hand. Our advice, though, i& 0 do & Bhe hard way. Nothing bests laboricusly bping in
angke brackets if you really want to understand the syntax {and, by saanson, the concepts themssives). You
will make mistains = Bul you will alsy ksam froem themi

Foimna: [n tiee Bhare will be wser frendly SAnng Teods Bt Spare topic map suthars froem Raving o madic up
their lope: maps by hand. AL the moment there are na good topic map ediors avadable, but Ontopia plans 1o
relgasa one In 1 2002, In the maartima, F you reed bo oreate and manksin Isrge topic maps manually, you
right investigate the Lwaar Tage Mao myadon 1T which is another of the inpul fermats supportsd by
the Cntopia Topic Map Ergne. It s veasty more osmpact than XTM (Documentstion of LT e inchaded in all
Ontopia distributiors and can aleo be found & bitpo/ feeee nntopes natdossriioed ftm, kemi],

4.1. Step 1: Determining scope and basic ontology

Eaforn you start, you need to know oxacty what [ is that you want to represant in your fopic map. Thare are
twen parts to this: dalimiting the scope of the toges map = that is, deckding the extent of the domain it shaild
cover; and designing the basic ontology. In bopic map terminology, &0 onbology 4 & precse descripbion of the
kinds of things which ars found in the domain cowered by the topic mag: in other words, the set of bopics
that are used bo defirs dasses of logics, Assooiations, roles, and ooourrences, (The berm = alss ussd in
cther felds, such &s philosophy, where it has obser mesrngs. |

= [ s Il It . =
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With this Simple but Flexible Model You Can

« Make knowledge explicit — by
— ldentifying the subjects that your information is about
— Expressing the relationships between those subjects

 Bridge the domains of knowledge and information — by
— Describing where to find information about the subjects
— Linking information about a common subject across multiple repositories

« Transcend simple categories, hierarchies, and taxonomies — by

— Applying rich associative structures that capture the full complexity of the
real world

« And encompass virtually any kind of data — including
— Relational, hierarchical, and associative structures
— Metadata tuples and triples
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Summary Thus Far

e Some things are new and some things are old

 Established, well-tried, and functioning concepts
have been taken from various fields:
— Indexing, glossaries, thesauri
— Bibliographic principles (e.g. collocation)
— Data modelling, formal logic, artificial intelligence

» These have been welded into a Complete Model
« That model has been Formalized
It has been given an Interchange Syntax

« And it has been made into an International Standard
— Standard software
— Interchange between systems
— Interoperability

But there is more, of course...
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Supporting Context through Scope

« Topic Maps are about representing knowledge
« Knowledge is not absolute; it has a contextual aspect

* Context sensitivity is handled through the concept of scope

e Scope makes it possible to

— Cater for the subjectivity of knowledge

— Express multiple viewpoints in one knowledge base

— Provide personalized views for different groups of users
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How Scope Works

« Topics have “characteristics”

— Its names and occurrences, and the roles it
plays in associations with other topics

 Every characteristic is valid within some
context (scope), e.g.

— the name “Allemagne” for the topic
Germany in the scope “French”

— a certain information occurrence
in the scope “technician” occurrence

— agiven association is true in the

, : name
scope (according to) “Authority X”

name association role

Filtering by scope
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How Topic Maps Improves Access to Information

Intuitive navigational interfaces for humans
— The topic/association layer mirrors the way people think
— See the demo of the Omnigator

Powerful semantic queries for applications
— A formal underlying data structure

— “Show me all composers who wrote operas that were based on plays
that were written by Shakespeare”

Customized views based on individual requirements
— Personalization based on scope
— Set language preferences, skill levels, special interests, etc.

Information aggregation across systems and organizations
— Two topic maps can be merged automatically...
— Perhaps the most powerful feature of Topic Maps...
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Principles of Merging in Topic Maps

1. In Topic Maps, every topic represents a subject

2. To achieve the collocation objective, there should be exactly

one topic per subject

— When two topic maps are merged, topics that represent the

same subject should be merged to a single topic

— When two topics are merged, the resulting topic has the
union of the characteristics of the two original topics

occurrence
occurrence
name
name association role
name

association role

association role
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Merge the two topics together...

...and the resulting topic has the union
of the original characteristics
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Applications of Merging

Information integration

— Information that spans multiple repositories can be merged to provide a
unified view of the whole

Knowledge sharing across the organization

— Knowledge captured in one part of an organization can be made available
to the whole organization

Distributed knowledge management

— There is no need to centralize knowledge management in order to make it
sharable

Knowledge sharing between organizations

— Information and knowledge can be shared without enforcing a common
vocabulary
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What Makes Merging Possible?

NOT the use of names, which are notoriously unreliable
— Names are not unambiguous (the homonym problem)
— Many topics have multiple names (the synonym problem)

 Reliable knowledge aggregation is only possible through the use
of unique global identifiers

« Theissue of identification of subjects is crucial

— If subjects have unique identifiers, people can be free to use whatever
names they like — and machines can still aggregate information

« Topic Maps has solved this problem through
— Subject Indicators
— Published Subjects
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What Makes Topic Maps Special?

A unique combination of features:

1. A simple but flexible associative model that encompasses
almost any kind of data

2. “Just enough” semantics to make the model easy to use for
humans but still tractable for computers

3. The ability to merge arbitrary topic maps
4. A robust identity model in support of the collocation objective

5. Status as an ISO standard

U These features make Topic Maps especially suitable for
Enterprise Information Integration (Ell)
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Integrating Information Across Systems

« Topic Maps are designed for ease of merging!

— Multiple Topic Maps can be created from many different repositories of
information ... and then merged to provide a unified view of the whole

e Typical Applications:
— Integration of hitherto disconnected information silos within an enterprise
— Integration of information (and knowledge) across organizations

« Advantages:

— Consolidated access to
all information

— Does not require
existing content
or applications

46grate?: requires
.'. Knowledge
," Space
to be changed
— Results in a unified 3

model of the e R e h R EEE " JE
organization’s I : ’

bUSineSS Customer '-. s Order Product Skills Information
database P database database database Space

Customer
database
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Borland: Topic Maps for Application Integration

 StarTeam products support software development teams

DEFINE  DESIGN DEVELCP  TEST DEPLOY  MANAGE

e Product suite consists of

 Products acquired from other companies; no integration

source code repository with version control
bug and feature tracking database
requirements definition and tracking database
test management software

CRM system

© 2003 Ontopia AS
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Elmer Solution: Topic Maps

« Elmer is an internal Borland project to develop the next generation
of their suite

 Rather than rewrite the products, a new integration product is
being added

« Elmeris a Topic Maps server which integrates information from
different products

« Based on the Ontopia Knowledge Suite
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Elmer: Data Example

Elmer Bug

TN TN Y
~—_ | ~—_ ~_ |
A N

Source repository Bug database Requirements DB
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Elmer Architecture
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Uses of Information in Elmer (1)

2 [ starPoint | Dissl Paradign Query Languasges, Inbefdaces - Microsolt Intemnet Explonss . [=] S

e All information | Bl E% Yew Fgomss Took bep || eiol - o - @0/ @seeh (aiFeoie  Jroy | DY B -

rovided through gt . &
P o | starPeint
a por a ) Hame | ODptions | $Starbase.com | Help | Query |I Startap: RAROMS-B4200 =

- Stralghtforward % Dual Paradigm Query Language/Interface Tirpa: Raguiramen

naV|gat|on - N N —
H Subject Imdicators
Interfa-ce I;‘:;ia;:r-:;.::;tsq::i'h:'E'J - '.'I|::."."~-'-'-;.-. alrmimr/calibar-srn® . StarMap: ROBME-B4 201

- Query|ng, bOth I--uﬂuﬂir.l'l?l'lﬂri'-: rr f:r'l'l:le'r:l'-l::ﬂl:::'l:l:nlﬁ-‘:E;.riz-ﬂl?;illtr?l;—ﬂhtiﬁ;l'l':“Ir.'l I
fltextand | 3 pr—
Structured To search the current StarMap, pleass mMetadata 1 £

. mnber your query below ® j.-\. mi documant ) ) e ————

— Now possible to Al RS e
guery across —-H]m!llmﬁh—smll_m”ﬂ:ﬂ-n1'-‘Wﬂl‘@!dﬂﬂ-ﬂi?u&ﬁllb}]?dleamlﬁﬂtmnﬂm
multiple e [
databases R ]| [loDate. on 3 yery dffernt.

el | oIS | i
Ko Data,
Related Siibjects 1 1

Requiremant Propertias
Crested By F. andy Seed
Dwereer: F. Aredy Seed
Prarity: Madium

. s
4

[@] hetpefiserviets, smercalber-midserser =] E21 0d2-2208-51 pa-01h2-1 ddl 220851 sl ypemRegur emeriid= 363 [ B oca intranet

© 2003 Ontopia AS http://www.ontopia.net/



Uses of Information in Elmer (2)
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Key Benefits from Elmer

 Application integration without changing the existing applications

« Highly flexible architecture
— Combination of Web Services and Topic Maps = Semantic Web Services

 Ability to search across multiple repositories
« Much more consistent data
« Juxtaposition of data reveals new knowledge

 Collecting data in one place leads to new and unexpected
uses of the content

© 2003 Ontopia AS http://www.ontopia.net/



topia

For More Information

Useful papers:

— “The TAO of Topic Maps: Finding the Way in the Age of Information”
http://www.ontopia.net/topicmaps/materials/tao.html

— “The XML Papers: Lessons on Applying Topic Maps”
http://www.ontopia.net/topicmaps/materials/xmlconf.html

— Pointers to other papers:
http://www.ontopia.net/topicmaps/learn_more.html

The Omnigator:
— Online demo: http://www.ontopia.net/omnigator
— Free download: http://www.ontopia.net/download/freedownload.html

Standards activities:
— ISO: http://www.isotopicmaps.org/
— OASIS: http://lwww.oasis-open.org/committees/tm-pubsubj

« Community sites (with pointers to mailing lists, books, etc.):
— http://easytopicmaps.com
—  http://www.topicmap.com
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