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What is Ontology?

The DOGMA Methodology
Our Tools:

— HCS

— Semantic Wikl

— OMOGENIA

— DOGMA Workbench
3D-AH Collaboration Days

— Participants
— The 3D-AH Ontology




The Semantics  Technology  and
Applications Research Laboratory (VUB
STARLab), founded by Prof. Dr. Robert
Meersman.

STARLab’s core focus has been the
research on semantic technologies and
collaborative environments focused to
support communities of experts and
ontologies.
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Process Oriented Learning and
Information Exchange
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Trust and Security

Competency Ontology Driven
Vocational Education
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rmultilingual access to subjects

w
knowledgeweb ¥
realizing the semantic web


https://starlab.vub.ac.be/guide/?q=node/1172
https://starlab.vub.ac.be/guide/?q=node/1172
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“An ontology is a specification of a conceptualization” [Gruber 1993]

This definition is given in the article:
 T.R. Gruber. A translation approach to portable ontologies. Knowledge Acquisition, 5(2):199-220, 1993.

A more detailed description is given in:

 T.R. Gruber. Toward principles for the desigr? of ontologies used for knowledge sharing. Presented at the
Padua workshop on Formal Ontology March 1993, later Bubllshed in International Journal of Human-
Computer Studies, Vol. 43, Issues 4-5, November 1995, pp. 907-928.

An ontology is:

Formal,
Computer-stored,
Shared,
Conceptualization

— of the/a real world

[Gruber 1993][Studer 2000]
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* Interworking and information sharing
— Providing a well organised controlled vocabulary

* Indexing complex information
— “Knowledge is fractal”
» Ontologies are fractal
— Self similar structure at every level of granularity (detail)

« Combat combinatorial explosions
— The exploding bicycle
« “Conceptual Lego”
— A “dictionary and grammar” instead of a “phrasebook”



SoWhere to Find Ontologies”

 Elicit from scratch: role of natural language...

Top down from upper ontologies
With/by domain experts

e Mine from suitable sources

Bottom up from instance templates
From databases
From text (e.g. Web, document corpora)

o Convert existing (almost-)ontologies

e.g. WordNet, thesauri, lexicons, glossaries, ...
e.g. Wikipedia, Cyc, HR-XML, UMLS, ...




- Declare
Ontologies structure >
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Ontologies are not databases!!!

* Ontologies are (mostly) about the classes
— Can be used to represent database schemas
» What must be true of any database consistent with the schema
— The terminology
» What must be true of any concept consistent with the ontology
— The “T-Box” — for “terminology box”
« Limited functionality for individuals (“instances’)
— Primarily to help define classes
— To describe individuals use
« A database
» Triple representation (RDF or Topic Maps)
* An instance store



SHEpSiRBaeloping an Ontology =4

1.  Establish the purpose

Without purpose, no scope, requirements, evaluation,

2. Informal/Semiformal knowledge elicitation

Collect the terms

Organise terms informally

Paraphrase and clarify terms to produce informal concept definitions
Diagram informally

3.  Refine requirements & tests



Steps in Developing an Ontology

4.

Implementation

— Paraphrase and comment at each stage before implementing
— Develop normalised schema and skeleton

— Implement prototype recording the intention as a paraphrase

« Keep track of what you meant to do so you can compare with what
happens

— Implementing logic-based ontologies is programming

— Scale up a bit

* Check performance
— Populate

o Possibly with help of text mining and language technology
Evaluate & quality assure
— Against goals
— Include tests for evolution and change management
— Design regression tests and “probes”
Monitor use and evolve
— Process not product!
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* Most knowledge is in the heads of experts

« Experts have vast amounts of knowledge

» Experts have a lot of tacit knowledge

« They don't know all that they know and use

« Tacit knowledge is hard (impossible) to describe

o Experts are very busy and valuable people

» Each expert doesn't know everything
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o Take experts off the job for short time periods

« Allow non-experts to understand the knowledge

» Focus on the essential knowledge

» Can capture tacit knowledge

« Allow knowledge to be collated from different experts

» Allow knowledge to be validated and maintained



Anatomical

s U
=

pragmatic level

——— Process
P

.M_

S I HA I
o= | Compatancy
isafsubsumes Ml
+ | gloss = "assets available for use in the
N production of further assels”
N gloss = "one of the [arge alphabetic
¥ synsel = {capital, budget, amount} | characters used as the first letter in writing or

printing proper names and somelimes for for
emphasis; (...)"

synsel ‘= {Capital, upper case, majuscule}

gloss .= ‘incorporating something under 8 more special

synsel = {isa’subsumes, specialises/generalises}

LEGENDA

Iypewriter manualjexample)=c3 = example —-@
concept(c3)=<gsy>= (€3 }------

ontological commitment ;= I:’— ..... ED ¥



Requirements for Ontology Elictator

o Usability and Reusability

o Application-specific Contextualisation: narrow down
possible interpretations

* Flexible Implementation:

— W3C compliance, HR-XML compliance, RDF,
OWL, etc.

DOGMA=Developing Ontology-Grounded Methods and Applications y
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“Double articulation principle”
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Bodkl System Part

SOCIALISATION

& delivery#1 )\ L, delwary#E

i / delwery messggﬂm
i . — s l
'y, What is delivery 7

delivery is a typa f educational task /
l "'- .\\
| L]

key to scalability: align only
concepts relevant for ongoing
socialisation

different stakeholders can
externalise their perspectives
by branching off from the
main version of the ontology

divergent perspectives serve
as input for the alignment
process (combination)

the explicit reflection of
stakeholders on perspectives
allows wus to capture the
evolution process completely,
and validate the ontology
against these (internalisation)
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THEROIe0f STARLaD in 3D-AH =%

e The Challenge:

— The multidisciplinary nature of 3D-AH requires new collaboration
approaches. The main challenge that we are currently facing is that
different terminologies are being used for the same concepts and
methods by different groups working in isolation.

— Communication becomes more difficult, unnecessary duplication of
effort follows, and cross-fertilization between applications is reduced.
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The Role of STARLab in 3D-AH

 The Solution:

— The solution to this problem could be the collaborative creation of
ontologies using the DOGMA methodology (Developing Ontology-
Guided Mediation Application).

« STARLab'smain objective is to exploit the ontology in order to
retrieve the associated information with the visualized structures.

e The information is currently retrieved using the 3D-AH
collaborative platform and the ontology-wiki hosted at
STARLab'sservers.

http://starlab.vub.ac.be/3dahwiki/index.php/Main_Page



http://starlab.vub.ac.be/3dahwiki/index.php/Main_Page
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% Adobe Flash Player 9

File ‘Wiew Control Help

HCS Blog

Trining ainstormi Data Collection

File Wiew Control Help

Data Collection ' Collaborate | Sketching & Editing )Suhcdu]l:r
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The multidisciplinary nature of 3D-AH
requires innovative collaboration
ap p roaCheS % Adobe Flash Player 9

File  Wiew Conkral Help

HCS was deployed as a mining and
communication platform for the needs of
the 3D-AH consortium.

HCS consists of the following categories:
— Training
— Brainstorming
— Data Collection
— Collaborative Mode
— Sketching & Editing
— Scheduler
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% ndobe Flash Player ¢

File Wiew Contral Help

Training Brainstorming ) Data Collection ) Collaborate ) Sketching & Editing ) Scheduler
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The HCS blog was dedicated to the
3D-AH consortium

The purpose of the Blog is to
encourage collaboration amongst the
partners of the consortium

4 -

HCS Blog

Anatomical
Eal .
=

et Bt
§
=

;] Hippocrates Collaborative $pace - Mozilla Firefox 5
File Edit “ew History Bookmarks Tools Help {::'
@ - :‘> - @ ' | ﬁ |B http://hcolzpace blogzpot. coms h,_L_I|Y| bl |’|Google |L-\,]
’ Getting Starked E Latest Headlines E Hippocrates Collaborati.. ﬁ Hippocrates Collaborati... @ WIIB STAR lab -

(;UOSIE | [il |G| Search - <|P@ ﬁ - - ¥ Bookmarks @ Settings

(EM| |MBLOG MARKEREN B oz maken | Aanmelden

Hippocrates Collaborative Space

Wednesday, September 12, 2007 Blog Archive

This Blog is dedicated to the users of HCS. Please give us your honest ¥ 2007 (1}
feedback with regards to the design, usability and usefulhess of the
tools included in the environment, ¥ September (1)

This Blog is dedicated to the
YUB-StarLaBk team users of HCS. Please...

FPosted by Aggeios Ligkis, Jerosn Hoppentrouwsrs, Margit Mikuls st STARLab Team
11:00 AM O comments

Aggelos Liapis, Jeroen

Subscribe to: Posts (Atom) Hoppenbrouwers, Margit Mikula

View my complete profile
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File Edit View Insert Format Navigate Tools Maps Modes Help
00 v TmEAY 4 1D Qi b & dh e dps[samszert
N
. . Welcome The note color can be changed
» HCS provides users with two News note
b . t . t I _?_i:EtE note By right clicking on the note and
. Itie select ‘Mote color’ vou can change
rains Ormlng 00lIS. Change font the note’s background color
» Motecolor
Autosave Irmportarit
Alarm
. . Email Call Judy
— Mind mapping tool Options |
— Post-it notes tool .
O Don't show again PrevioLs || Mt I ‘ Finizh |
Mode Down ChrlH+-Down
Toggle Folded Space

Remove Reminder

Icons »
Farmat »

Insert »

Phyysical Style ]

¥
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» The data collection category consists
of an advanced RSS reader tool which
features services such as:

To-do manager

RSS feed reader

Notepad

Simple image viewer/editor
Widgets (calendar, sticky notes etc.)

Inte)rnet search (Google, Wikipedia
etc.

Document import/export

Plugins

Backup function

Custom file labels (tags, rating etc.)

File Edit View Bookmarks Tags Tools Help

% @ ¥

Mew ‘Ir\ler’net Search.., Fetch all Feeds

-_' Files and Folders

E_i Feeds

e 9 Mew Articles
|

“ Find Files {Click to expand)

r.'_‘_j Trash

7 ‘Search... 4a +J

r_' Tree |
[? Surmmar Y ]

& Designer

9 ¢ €«»

Add widget, Show Widoss Previous e
May 8, 2008 - Calendar 28

8Thursday
[ remEew

i
Sun Mon Tue Wed Thu Fri Sat
1 2 3
4 5 & 7 a8 9 10
11 1z 13 14 15 16 17
18 19 20 21 22 23 24
e L May 20, 2008
¥ Show Information for This Day

News
D udd & Mew Task for This Day »

py 4 Settings. ..

Hote (Y]
3D-AH Meeting in Pula

Widgets

4 Tip: Double click on the Deskbop ko minimize restore all widgets



Collaborative Mode consists of the
following tools and services

— SKYPE

— Host & Join a meeting via VNC
— Record meeting

— Online file repository
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File View Contacts Tools Help

) webSVH - Subversion Repositories - Mozilla Firefox

File Edit Miew History Bookmarks Tools Help

Ew @ LA | ﬂ |Z https: //starpc25.vub. ac.beAwebsyn/ §|Y| P] |'|Guug\e |L\‘]

P Getting Started @ Latest Headlines @ Hippocrates Collabarati... ﬁ‘, Hippocrates Callaborati.. @ YUB STAR lab -

GDOgIB ‘ M |C| Search = 4|'@ ﬁ @ ﬂ < ﬁ Bookmarksr 3 @ Settings
SUBVERSION REPOSITORIES G English - English Iv]| co
ABOUT SUBVERSION REPOSITORIES
Summary: Subversion Repositories:

You can customize this shart [ 3dah

message in the index. tmpl of
this termplate in order to tell
wour visitors what they find
in your repositories,

Wisit websvn, tigris,org for
mare information about
WiebSWN,

Learn more about Subversion
at subversion.tigris.org.

powered byt WabSUN 2.0 b
[v]
hitpz: //starpe 28, vub. ac. be/webevn fwsun, 3dah/ Pec=0

starpe2G.vub.acbe (&

o ©

Q ~ onine 8,739,495 Users Online



The semantic wiki allows some semantic

links between concepts by using some
rules.

— For example in the xml configuration, a

URL attribute is specified dynamically: the

link is constructed from the name of the

structure by using the search capability of
wiki.

If the group ligament is selected, a page
can be retrieved by searching the word
ligament. URL.:
http://starlab.vub.ac.be/3dahwiki/index.ph
p/Ligament

A browser is then automatically opened to
display the page pointed by the url. The
wiki can be fed by other partners which
can bring thus their knowledge into the
application.

s Main Orline Fortal for cdlec’ung

e Use semi-wiki functonalities, like

imformation for ontology
bt ffstarlab . b, ac. be;‘Sdahmkl

o Create new wiki-stubs % exfend exsting _| ¥

stubs with your knowledge

anrotation of byperlinks
{make atiributes

oommmlcate ity DOGMA Sever -

s | ater there could be a possibility to ¥

cial database for ontologes
35ic LNt & lexo

bt ffstarl ab b, a)c befwebsite/dogma.
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http://starlab.vub.ac.be/3dahwiki/index.php/Ligament
http://starlab.vub.ac.be/3dahwiki/index.php/Ligament
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Press FO 1o paess fresus reconding
Fress F10 to stop recordng.
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1| voGma HESS Perspective - DOGMA Studio Workbench
File Edit Mavigate Search Project Run Converter Window Help
2 - B9 J =
5 [ T-lex perspective | [ DOGMA MESS Perspective
& Ontology Viewer
Refresh  New..
companygoals
wine_domain
een_dom

cai_indushy
3dah

. - een_dom2
dutchbakesy
5 a_domair
humarsesources

compelence
*+ a2

ageol  AmIE_

LI |

J0AH_minute

Icons ADBECNTEC,

& Ticket Viewer ¥ Ortology Operations @ Concept Yiewer

Ticket Viewer [ Refresh Concept:

Glosses:

Tile From Pricity  Template - Mot hooked to a concept —

SynSet
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Organisation: Margit Mikula — VUB Vrije Universiteit Brussel, STARlab

Invitation to Brussels/Belgium

30.1. -1.2. 2008

The objective of the “3D-AH COLLABORATION DAYS" is to enhance collaboration within the 3D-AH
research network and share experience and methods in ontology-development for the network. The
“3D-AH COLLABORATION DAYS" are a discussion & knowledge exchange platform for

Experienced Researchers (ER) and Early Stage Researchers (ESR) and international, selected
experts in Computer Science and Biology related fields.

As part of the “3D-AH COLLABORATION DAYS" a cultural program is offerad which includes trips

through the capital of Europe, to the Leonardo da Vinci exhibition, together with the opportunity to
sample traditional Belgian cuisine and beverages.

g Vrije Universiteit Brussel Semantics Technology & Applications



8D-AH Collaboration Days

Participants:

— Aggelos Liapis, STARLab  slowlnof

. domaingd \
— Margit Mlkulé, STARLab noviedge h W AD-Model
— Jerome Schmid, UNIGE Eﬁ. -ﬁ__:; — u

— BailiangChen, UCL pfeé“a?rfr'i
— Francois Chung, INRIA ol ol
— Anders Sandholm, EPFL -~ =

¥



During the 3D-AH collaboration
days workshop oranised by VUB-
STARLab an ontology was
created by the 3D-AH consortium
using the DOGMA methodology
giving full relational information.

Initially concepts were defined in
a collaborative effort in the form
of lexons and imported into
DOGMA via excel.

An RDF export was then used to
power the Semantic Media Wiki.
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s Main Cnline Forta for colecting

" "
o Create new wiki-stLbs & extend existing _| ol lee

o Lse semi-wiki functonalities, like

{make attributes R= —
s Later there could be a possibility to — e

Information Sharing via Online Portal

information for ontology: .f_....‘_-..._ == ..;.‘..l..
bt /star ab. b, ac be fadatiwiki

stubs with your knowledge

annotation of hyperinks

communicate with DOGMA Sever - FALTITISS S o

special database for onfologies -
ASIC UNIT 3 lexon)

http;/fstarlab wub, acbefwebsite/dogma.

sfiudo.server
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type i fibars

ispropertyof [ hasproperty ha

—ED— aximum duration..

foroparty [ ispropertyof

—ED— glycolytic capacity

foroperty [ isproperyof

—ED— esistance to fatigue

foroparty [ ispropertyof

—ED— Imitochondrial den.. |

bproperty [ispropertyof

()

boroperty [ isproperyof

—ED— size of motor nauron

foroparty [ ispropertyof

—ED— major storage fuel

foroperty [ isproperyof

—ED— capillary density

foroperty [ ispropertyof

—L 1 1

bproperty [ispropertyof

—ED— myosin heavy chain

foroperty [ isproperyof

—ED— force produchon

foroparty [ ispropertyof

—ED— oxidative capac:ty

bproperty [ispropertyof

human genes

istypaof [ hastype

skelatal muscle

sC0)

sC0)

hastype [ istypaof

) o

hnactedto / connactsto

hnectedto / connectsto

—ED— type ii x fibars

hastype [ istypaof

(=)

hastype ! istypaof

hastype [ istypaof

(=)

hastype [ istypeof

haspart / istypeof

obturator_intermus

hastype [ istypeof

ispartof / haspart
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* Inour approach, we have used the Semantic Media Wiki as knowledge
collection and collaboration tool.

« The main ontology contributions are:

— Collaborative implementation of an ontology
— Cross reference data from various domains
— Publish/edit/store/retrieve these data

— Image annotations from which 3D-modellers gain relevant info to create realistic 3D-
models

— Creation and population of the Semantic Media Wiki
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