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I Topics AT

Karlsruhe Irstitute of Technology

= What are ontologies? =
|
<
=  What are applications of ontologies in semantic
applications?
= What are development processes and lifecycle activities
for engineering
1) ontologies
2) semantic applications?
= What are supporting infrastructures/architectures for
engineering ontologies and semantic applications
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I Ontologies - Definition -ﬂ(l

itute of Technology

= “An ontology is a shared understanding of
some domain of interest.”[Uschold, Gruninger96)]

~FBQ

= “An ontology is an explicit specification of
a shared conceptualisation.” [Gruber93]

= Ontologies

= Describe a common vocabulary of terms and
their relations

= Define the meaning of this vocabulary

= Semantics based on logical languages guarantees well-
defined interpretation

» Can be shared as resources

in der Helmholtz-Gemeinschaft
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I Varying levels of formality and expressivity ﬂ("

AIFBQ

General
Logical
Constraints

Formal Frames
Is-a (properties)

Catalog Thesauri
® @ ® ® ® @
Glossary Informal Formal Value Disjointness,
is-a instance restrictions inverse, part-of
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I Coverage/Specifity of Ontologies -ﬂ("

aai
: s
describe very general E
concepts like space, time, —— top-level upper ontology describe the
event, which are vocabulary
independent of a particular related to a
problem or domain. It seems generic tazk or
r nable to have unifi - > activity by
easonable to have unified domain s/pecializing the
top-level ontologies for large task ontology ob-level
communities of users. ontology oncirc))loegigs
describe the
vocabulary o the most specific
related to a application ontology ontollc_)gi(t—:fs. Cortlclept.s in
generic domain application ontologies
b)r/] specializing Ofteglg%rff)goggnggi:]mes
the concepts P : _
introduced iﬁ the entities while performing
top_|eve| Ont0|ogy_ a certain aCt|V|ty.
[Guarino, 98]
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AT

Specific ontologies

AIFBQ

= Domain-oriented
= Domain-specific
— Medicine => cardiology => rhythm disorders
= Domain generalizations
— components, organs, documents, gene function

= Task-oriented
= task specific
— configuration design, instruction, planning, annotation
analysis
= task generalizations
— problem solving methods

Farschungsuniversilal « gegrundet 1825
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I Upper Ontologies 'ﬂ("

aai
2
=
= Ak.a.top level, core, generic ®* Examples of Top Level
or reference ontologies
= Anattempt to capturethe ® SUMO
most general and reusable = DOLCE
terms and definitions = CyC
o H /(] ”
= “Physical”, “Abstract”, = WordNet
o 7« ”
Structure”, “Substance
’ EuroWordNet
= Useful for ontology re-use
= |mportant when generating
or analysing natural language
expressions
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitét Karlsruhe (TH) I— -F°£Zf':4";},$,i’j{'ztf§;"m"e?;'§:;‘§ uni itat Karl h (TH)



) Karlsruhe Irstitute of Technol

Suggested Upper Merged Ontology (SUMO

e
[
= 1000 terms, 4000 axioms, 750 rules =
= Written in FOL
= Development since 2000
= Associated domain ontologies totaling 20,000 terms
and 70,000 axioms
" Free
e SUMO is owned by IEEE but basically public domain
e Domain ontologies are released under GNU
e www.ontologyportal.org
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I SUMO - Top Level Concepts AT

Entity

‘ Physical ‘

Z

N\

Object

Process

\

‘ Ab.stract

‘ Quan’tity ‘ \

‘ Relation ‘

SelfConnectedObject ‘ Region‘ ‘SetOrCIaSS
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2
= enCYClopedia =
" Douglas Lenat at Cycorp
= Development since 1984
= general knowledge and common-sense reasoning
= Ontology —100,000’s of terms
= Millions of assertions

= “Water is wet”

= “Everyone has a mother”

= “When you let go of things they usually fall.”
= QOpen version available — opencyc.com



| Wordnet SKIT

Karlsruhe Irstitute of Technology

=  “Lexical ontology” " Free

AIFBQ

= 100,000 word senses — synsets = De facto standard in the

_ linguistics world
= Created by George Miller's

group at Princeton

newsitem ISA KIND OF ...
1 sense of news item

Sensel
newsitem -- (an item in a newspaper)
=> item, point -- (a distinct part that can be specified separately in a group of things that could be
enumerated on a list; "he noticed an item in the New York Times'; "she had severa items on her
shopping list"; "the main point on the agenda was taken up first")
=> part, portion, component part, component -- (something determined in relation to something that
includes it; "he wanted to feel a part of something bigger than himsdf"; "I read a portion of the
manuscript"; "the smaler component is hard to reach™)
=> relation -- (an abstraction belonging to or characteristic of two entities or parts together)
=> abstraction -- (a general concept formed by extracting common features from specific

examples)

in der Helmholtz-Gemeinschaft
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I Application Context Drives Ontology Design

Organisation
of Resources

Scenarios: Model (meta) data,
integrate (heterogeneous)
metadata

Core paradigm:
attributes/relations

Formality: medium-high

Application
Context

Data
Modeling and

Integration

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I—
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Ontologies - Application Scenarios

Scenarios: retrieval & browsing

Core paradigm: concept
hierarchies

Formality: low

AT

Karlsruhe Irstitute of Technology

AIFBQ

Scenarios: "Expert Systems"

Core paradigm: logical
axiomatization

Formality: very high

Modeling of
General
Knowledge

Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft
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AIFBQ

Modeling of

General
Knowledge

APPLICATION SCENARIO:
MODELING SCIENTIFIC KNOWLEDGE

Farschungsuniversilal « gegrundet 1825

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe UniverSitét Ka r|SrU he (T H)
in der Helmholtz-Gemeinschaft
Ontologies - Application Scenarios I



Background

\
Goal:

A "Digital Aristotle" to solve
scientific problems

J

Case study:
Chemistry Knowledge

Project:
HALO — multi phase project
L funded by Vulcan Inc

J

AT

Karlsruhe Irstitute of Technology

AIFBQ

AT

Karlsruhe Institute of Technology

<8 :
aontoprise

know how to use Know-how

in der Helmholtz-Gemeinschaft
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Motivation — Competency Question ﬂ("

a’

= "Which compounds will produce a gas when HCl is
added to the solid compound? HCl is a strong acid
producing a yellow-green colored gas above the
acid solution?"

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe @ UniverSitét Ka r|SrU he (T H)
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Background

= The “Digital Aristotle” — a system that:

Encompasses much of the world’s scientific knowledge
Reasons over that knowledge

Answers novel scientific questions

Explains these answers

Is quite ambitous

= The “Digital Aristotle” is a multi-stage effort:

Start with a specific science (Chemistry)
Challenge with several teams

Answer AP-style questions

Refine existing system

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe
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I Formalizing questions ﬂ("
O

=
(every QF1 has (context ((:pair "(a) Ba(OH)2(s)"
. Example (a Reaction with (raw-material ((a HCl-Substance)

. . (a Ba_OH_2-Substance with (state ((a State-Value
=  Which of the following compounds| with (value (*so1id)))))))))) (:pair "(b)

. . CaC03(s)" (a Reaction with (raw-material ((a HCIL-
will prOdUCE d gas when HCl is Substance) (a CaC03-Substance with (state ((a

added to the solid Compound? HC| | State-value with (value (*solid)))))))))) (:pair
"(c) CuSO4(s)" (a Reaction with (raw-material ((a

is a strong acid producing a yellow-| Hc1-substance) (a cuso4-substance with (state ((a

. State-Value with (value (*solid)))))))))) (:pair
green colored gas above the acid "(d) Na3P04(s)" (a Reaction with (raw-material

solution? ((a HCl-Substance) (a Ionic-Compound-Substance
with (state ((a State-Value with (value

m Ba(OH)2 (s) (*solid))))) (has-basic-structural-unit ((a
Ionic-Compound with (nested-atomic-chemical-

. CaCO3 (S) formula ((a Chemical-Formula with (term ((:seq

(:pair 3 Na) (:pair 1 P) (:pair 4
" CusO,(s) 0)))))))))))) (:pair "(e) NaCl(s)" (a Reaction
= Na.PO (S) with (raw-material ((a HCl-Substance) (a NaCl-

3 74 Substance with (state ((a State-Value with (value
= NaCl (5) *s01id)))))))))))) (output ((forall (the context
of Self) where (oneof2 (the result of (the2 of
It)) where ((the value of (the state of It2)) =
*gas)) (thel of It) (comm [QF1l-output-1]

II Formalized

Self)))))
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe Universitét Ka r|SrU he (T H)
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I Background Knowledge ﬂ("
O

" Formalizing questions is “just” question understandin@
<

= Needs (loads of) background knowledge (ontology)

= Needs a reasoning engine to answer the question
using the ontology

(every QF1 has (context
((:pair "(a) Ba(OH)2(s)"
(a Reaction with (raw-
material ((a HCI-
Substance) (a Ba_OH_2-
Substance with (state
((a State-Value with
(value (*so0lid))))))))))
(:pair "(b) CaCO03(s)" (a
Reaction with (raw-
material ((a HCI-
Substance) (a Ca03-

Substance
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe Universitét Ka r|SrU he (T H)
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Overall Structure

Concepts like elements,
reactions, substances
and mixtures together
with their attributes and
relationships.

Basic chemical
operations and
relationships, e.g. ph-
value for strong acid-
base titrations

Basic facts, e.g.
individual chemical
elements and their

actual properties

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH)

Ontologies - Application Scenarios
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O
T
Core Ontology -
Vocabulary
Axioms
GUIES,
K led
N EREES nowieage
Base
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Result browser =i

EcLosE

"HAL

QUESTION CHOOSER

RESULTS BEROWSER

AIFBQ

EROWSE QUESTIONS: << FREW HERT =X

which of the following compounds I

will produce a gas when HCl is
added to the solid compound?
HCl is a strong acid producin
yellow-green colored gas above

QUESTION ‘Which of the following compounds will preduce a gas when HCl is added to the sclid compound?
MC 1 HCl is a strong acid producing a yellow-green colored gas above the acid solution,

a. Ba[OH)z (s
the acid solution. b Ca[CD:,][sE] J
MCZ When lithium metal is reacted c. CuS04(s)
with nitrogen gas, under proper d. MazPOu(s)
conditions, the product is: e NaCl(s)

MC3 Sodium azide is used in air bags

to rapidly produce gas to inflate
the bag, The products of the
decempesition reaction are:

{ CORRECT ANSWER
: (b) CaCO3 (s)

HIDE AHZWEFR

MC4 when calcium carbonate is
heated it decemposes forming:

Calcium carbonate reacts with
acids to produce gas

MC5 The most likely products for the
reaction of WH3 with ocxygen are:

RESULTS DETAIL

" ZME II GRADES

SCORING MATRIX
TEAME EHCODIHG

FAHSWEFR JUET, W IE L)

FHSWEF JUST.

oo || oo | oino

FAHEWEF

JUET, W LE LI

: ey
O=ygen is reactive with many EE d D e g t
chemical compounds while . ®

nitregen gas is very unreactive,

ONTOPRISE 1/1.0 0/1.0 1/1.0 0/1.0 1.0 0/1.0
MC6  which solution has the highest EJ - : ; : c ; :

conductivity?

a&ﬁf]

SRI B3 wio | osito 110 | o | @ | vio | oo

MC7  which of the following is a
non-glectralyte?

MCB  Wwhich of the following
combinations would produce a
precipitate?

MCY A solution of nickel nitrate and

LEGEND: SUBJECT MATTER EXFERTS [(SHME] m OQUEETIOHN EHCODIHG e GRADED RESULTS ‘ FAILURE DETAIL .g TIME TO AHNSWER

http://www.projecthalo.com/

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe Universitat Karlsruhe (T H)
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Evaluation AT

Karlsruhe Irstitute of Technology

= @General Results

= Correctness: high

AIFBQ

= Justification: considerably lower than correctness
= Speed: was critical, but all systems faired well

= AP-Test Results

= Human mean average in this test is AP-2.82
" Project Halo scored an AP-3 — they would have passed!

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe @ UniverSitét Ka r|SrU he (T H)
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I Refinement Phase AT

Karlsruhe Irstitute of Technology

= Task 2
|
= Gather knowledge faster, cheaper, better... <
= Approach
= Semantic Wiki for Knowledge Capturing
= As a base, Semantic MediaWiki was taken
(open source, developed by AIFB)
= Several enhancements to usability of the system
(SMW+, developed by ontoprise)
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Fo;s;':_iu;rgn?zjgrg:mt?:sf::: UniverSitét Karlsruhe (TH)
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Knowledge Elicitation via Semantic Wikis =11

¥JMain Page - Halo: == x| o
File Edit Wew History Gookmarks ScrapBook  Tools  Help
@ o0 0 [0 Trmethacui.ontoprise.cehalowiindex. aheain_Page Sy - . 2] a7 2 m
Main Page - Halowiki [%] - m
i 2 Lagin/ create accourt H
l|‘ Main Page =
PROJECT page discussion annotete | | edit | | history <
HA‘L ) Main Page
Semantic Wiki
This Wiki serves as a demaonstration and try-out setup of the Halo Extension & of the Semantic MediaWViki that has been developed as a part of Project Halo &,
There is semantic content available in the domains Biology, Chemistry and Physics, which has been inserted by Subject Matter Experts based on some Tasklists
navigation Please Note: Be free to edit and tryout whatever you like in this wiki, but beware of the nightly reset of the wiki's database. All your EDITS WILL BE LOST the next day!
= hain Page
= Recent changes Quick links to project resources edit]
= Random page
= Semantic: Ssarch Please consult the following resources for more information:
= Properties . .
= Help = Owerview of the features of the halo-extension &
= Detailed list of features Halo Extension the Halo Extension Featurelist &
search

= A demaonstration video of the extension's main features is available at hitp:/Avww. ontoprise. defsmwdemo/ &,
= A demowiki with the Halo extension installed is available at hitp:fthalowiki ontoprize. de &,

ﬂ Search = The software is available in beta status as a tarball via sourcefourge &
toolbax = Installation instructions are available at Extension Installation &
= Wt links here = Bugs can be reported in sourceforge bugzilla 2
= Relsted changes = Comments and guestions can be posted in the user mailing list ).
= Upload file = A list of reguested additions, updates, extensions, modifications can be found at [1]5)

Special pages
Printable version

Permansnt Ink How To Get Started - First Steps [edit]

Browse propetties

= A basic feature of the Halo Extension is autocompletion. You can use it in nearly every input field and within the textarea in edit mode by pressing Ctel + Akt + Space after you typed the beginning of a word
(2.0 "Hydro")
Edit an article to see the Semantic Toolbar and try out its various functions

Use the Ontology Browser to gain an averview of the wiki ontology. For example, try to filter for Chemical Elements and click the category to gather available infarmation

Go to the Query Interface and try to compose a query. For example, ask for the categary Chermical Elernents and their properties Atomic Number and Atomic Weight

The search function in the main toolbar to the left can also be used in order to find annotated knowledge. Use ' "Chemical Elements” "stomic weight’

as an example search term (including the quotes)
Another useful feature is the Gardening Special. It provides several automated scripts ("bots") that will find anomalies, search far similar entities, check the wiki consistency or materialize template
annotations. If you don't want to wait for the scripts to finish, some logs are already available so you can check the output the different bots:

Find a complete featurelist and documentation at Ontoworld &

= A short video demonstration of the main features can be found at hittp: A ontoprise. defsmwdemaol &

This page vwas last modified on 25 October 2007, at 05:49 This page has been accessed 2,113 times Privacy policy About Halowviki Disclaimers [fwil ;;;;;mkl

Done ¥, One active download (2 minutes remaining) |56 ||

http://halowiki.ontoprise.de/
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Knowledge Elicitation via Semantic Wikis =

Karlsruhe Irstitute of Technology

refox -] x|

fle Edt Wew Hstory Bookmarks ScrapBook  Tools  Help

@© <&@ 0 W0y [ httpsfihaloik ontoprise dejhalovikdindex. phpitle=8rominetiaction=edi iy -

AIFBQ

OntalogyBrowser - Halowik x Editing Bromine - Halowiki .
ik 2 Login/oredte accourt. 4|
Berdlium = Main Page =  OntologyBrowser = Beryllium = Bromine =
PROJECT page dizcussion | srrotete || edit histery
Semantic Wiki Ed|t|ng Bromine ‘H‘III- Links to Other Pages

Tools

Warning: You are not logged in. Your [P address will be recorded in this page's edit histary.

navigation M&'QAJ = J Jﬁl@]@j

AJ Arnotte Creste |
= Main Page F
== Notable characteristics == shemical eleme
® Recert changes Fhem\ral______‘n_t'f‘_"___________ S SRS D S
= Rendomn page Eromine is the only liguid [[Mommetsl|nommetallic]] element at room temperature and one of five R e e e
= Semantic Search =lements on the period table that are liguid at or close to room temperature. The pure chemical
= Propertiss element has the physical form of a [[diatomic]] molecule, '''Br<sub>Z</sub>'''. It iz a heavy,
= Help mobile, reddish-brovn liguid, that evaporates easily at [[standard temperature snd pressure]]s
v in a red vapor [its color resembles [[nitrogen dioxide]]) that has a strong disagreeable odor
SHAL0 resembling that of [[chlorine]]. A [[halogen]], bromine resembles [[is less active i - O
than::chlorine]] chemically but iz less active. It is more active than [[iS more active s E ] R e
Go | Search than::iodine]], however. Bromine is slightly [[solubilicy|soluble]] in [[is slightly soluble s slightly saluble in weler (molecule) [
L = | ]in::water {molecule)|water]], and highly soluble in [[is highly soluble in::carkon disulfidell, e e B
toalhox [[aliphatic cowpound|aliphatic]] [[slechol]]s (such as [[is highly soluble in::imechancl]]), and g el b ;Dafm”“‘s“mﬂé : |
e s hers [[is highly soluble in::acetic acid]]. It [[chemical bond|bonds]] easily with [[reacts I highly saluble in ; methanol Lz
with:=wany elements]] and has a strong [[BEleach (chemical) |bleach]]ing action. !
= Related changes i highly soluble in | acetic acid [
= Upload fi Bromine iz highly reactive and is a powerful [[oxidizing agent]] in the presence of water. It reacts with | many elements [
= Special pages reacts vigorously with [[reacts vigorously with::awine]]s, [[reacts vigorously with d
__ rescts vigarously with | aming &
and [[reacts vigorously with::phenol]ls as well as aliphatic and [[aromatic]] [[hydrocarbon]]s,
[[reacts vigorously wit etone]ls and [[reacts vigorously withiiacid]]s (these are bromi rescts vigorausly with | alkene [&
by either [[Aiddition reaction|addition]] or [[Substitution|substitution reactions]]). With many . d o
of the mwetals and elements, [[anhydrous]] bromine is less reactive than hydrated bromine; (CEEES By i =T
however, dry bromine reacts vigorously with [[aluminium]], [[titanium]], [[mercury reacts vigorously with | ketone [
(element) |[wercury]] &5 well a5 [[alkaline earth metal]l]s and [[alkaline metzl]]ls. 0
reacts vigorously with ! acidl &
Due to its contribution to [[ozone depletion]] in Earth's atmosphere, hrowmine has been j was discovered by EAmDmeJeynmeEdard @
was discovered in 11828 (et
Please note that all contributions to Halowiki may be edited, altered, or remaoved by other contributors. If you do not want your writing to be iz found in {bromide salts [&

edited mercilessly, then do not submit it here.
You are also promising us that you wrote this vourself, or copied it from a public domain or similar free resource (see Halowiki: Copyrights for
details). DO NOT SUBMIT COPYRIGHTED WORK WITHOUT PERMISSION! e Elward

Summary ‘

Save page ‘ Show preview Show changes | Cancel | Editing help (opens in new windo)

Templates used on this page:

= Template: ChemicalSources
= Template: Commaons
= Template: Dablink |

http://halowiki.ontoprise.de/
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Knowledge Elicitation via Semantic Wikis

) OntologyBrowser - Halowiki - Mozilla Firefox =17 x|
fle Edt Wew Hstory Bookmarks ScrapBook  Tools  Help

‘@ & T hitpJjhalowikd.ontoprise. defhalowikdjindes. php/Special: OntologyBrowser - 0 @ I m

OntologyBrowser - Halowiki Bromine - Halowiki x | m

“|||III Main Page = OniologyBrowser =  Berdlium = Main Paége \;09 g;&zagt;g;':vi:f:r = H

PROJECT special <
HAL OntologyBrowser

Semantic Wiki

The ontology browser lets you navigate through the ontology to easily find and identify iterns in the wiki. Use the Filter Mechanism at the upper left to search for specific entities in the ontology and the filters below
each column to narrow down the given results. Initially the flow of browsing is left to right. You can flip the flow by clicking the big arrows between the columns

Press Ctrl+Alt+Space to use auto-completion. (Ctrl+Space in IE)

i-lzotope (open)

g :

hittp: halowiki. onbopriss. defhalowikifindex phpfBromine

Filter

A

Filter |

Privacy policy

About Halowiki

Disclaimers
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Ontologies - Application Scenarios

navigation
Filter Browsing J Reset | Hide Instances
u Main Page
u Recert charges @ Categoiy Tree| JProperty Tree B Instances 2 Properties Type Range
TR, ey = BB TaRery_ = | oy
. Randorr.y page il rines farany J Blarremts J Mo propedies available
* Soman e Charged particle (open) Baran {aper)
= Fropertiss
u Heip Chemical compound (open) Boran (open) <Nonmetal>
= ~Chemical elements (oper) Bromine ) =Halogen=
search i-Halogen {(open) Bramine
Monmetal (open) Cadmium
Go | _Search Synthetic element (open) Caesium
I - ~Transuranium element (open) GCaleium
180000 Chemical equation {opan) Califomium
= Upload file Chermical equilibrium  (open) =Synthetic
= Spevicl pages Chemical formula (open) Gutaue elements
= Browse properties . .
Chemical nomenclature (open) <Transuraniun
Chemical process fapen) Californium (UFEH)ElemEm}
BeRBOUSRE RIS (SRR caroon {open) =Nonmetal=
Chemist {open) \Gathon (open)
Classification systern (open)
. Cerium (open)
Diatomic molecule (open) :
= Chiarine (open) =Halogen=
& sElectrical conductor {open) SR
wEquilibrium constant (open) pring ek
~.Greenhouse gas (open) .Chmm'L!m (DDE”?
Citric acid {open;

Filtar Fifter

r
T

Filter

r——
[E% 1] Modiawna|

http://halowiki.ontoprise.de/
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AIFBQ

Data

Modeling and
Integration

SCENARIO:
OVERFISHING ALERT SYSTEM
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Background ﬂ("

AIFBQ

Goal: )
Fish Stock Depletion Assessment System

Decision support system to help
Fisheries experts analyzing the status
and trends of world’s fish stocks )

Case study:
FAO - Food and Agriculture
Organization of the United Nations
Project:
NeOn- “Lifecycle Support for
Networked Ontologies"
_/
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) F i A
[T Forschungszentrum Karlsruhe @ Universitat Karlsruhe (TH)
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FSDAS — Ontology Runtime Requirements

KOS (thesauri, classification schemes,
glossaries)

= Ubiquitous and easy access
to
= status of fish stock
= factors affecting fish
depletion
= [ntegration and querying
of heterogeneous (non-)
ontological resources
through the exploitation of
the Fisheries ontologies

= return relevant results to
the client

" |ntegrate with advanced
annotation and
visualization tools

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH)

= = thesaunp
thesaurus RS===4 Fisheries
taxonomies®

Integrate, merge, map

Fisheries ontologies

AT

Karlsruhe Irstitute of Technology

:  Depletion :
: Assessment
System ]

Feed and maintain validity

| e
use

Connect to

!

Knowledge bases {metadata, documents, statistics...)

Ontology learning/
population

_— ASFA Regional

hstraote non-FAQ

L| resources

<
" - I

—_— National
FIRMS Swurrr?teﬁt non-FAQ
resources epository resources

Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft
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Universitat Karlsruhe (TH)
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I Fisheries Lifecycle Management — QAT
Ontology Engineering Requirements

2
=
= Provide support to ontology engineers and subject <
experts for:
= modeling, populating, deploying, versioning ontologies
= keeping them updated through an editorial workflow
= managing mappings and relations between them
= Fisheries ontologies are:
= multilingual ontologies
= distributed / networked
(1 e eopestin enForsuneserium (e i nd Unheris e (7 T remmsng @ IR RG]



Ontology Conceptualization AT

Karlsruhe Irstitute of Technology

] Schema - NeOn Toolkit

File Edit Mawigate Search Project ‘Window Help
£ = Be A | &

2% Ontology Maviga... &2 g El T Enlity Propert

- MNewdntologyProject
-2 rzpecies_v].Qowl
-] Concepts
= biological_entity

O goup
W o

S species

AIFBQ

Relations:

:

2

T
%

//,,
//%

] Adtibutes
= J Ficdati de | =i
& includesF amily
) includesOider
# Description | de - |

o Hooks and lines '
'?.J T Gillnets_and_entangling_nets Q. level?

. Traps

g @ hazSublevel

‘.- Seing_nets ' AP Lipels »

Legend: L~ @ _[ia_sselj
o —— —ainstances of levell e
{8 concept ounding_gears E.

range cohcept .

{33 relation [

1y ihstance ook ears |

] Inztance [

!

™ isscfg

0 Trawl_nets
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Ontology Population 'ﬂ("
O

B ST

[
w Manual population
—_—

-
e

-
Ontology mapped.
Instances stay in DB
—= Instances migrated to Ontology-
| oxmL - |
| Schema
Ontology mapped. |
Instances stay In XML '
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe UniverSitét Ka r|SrU he (T H)
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I Ontology Mapping to Create a Network 'ﬂ("

water areas ) ) o
. territories

specles an)

3 =

\ C Li.“: <

ommon . _
© : lives in : has shore with
cuttlefish » Maediterranean > Spain
s fished with | inates from commodities
equivalent
Canned
cuttlefis S
Sepia officinalis
P H AgroVoc
(0]
gears
{ Traps
o vessels
\Trgp setters
used on 3
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I Aspects of Engineering Ontology—based R\({
Applications

e Engineering of ontology-based applications is a complex a
task, which involves =
e Ontology engineering
e Software engineering
e Ontology management throughout the entire lifecycle
» Require systematic approach to
e the ontology and application development process,
e the ontology life cycle,
e the methods and methodologies for building ontologies and
applications,
e and tool support
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrg;nmt?rzgf::: Universitét Karlsruhe (TH)
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I Ontology Lifecycle in Applications ﬂ("

DEPLOYMENT

AIFBQ

Reasoning

Search &
" : ontol Retrieval
equIrement i nevelopment Integration Evaluation niology Cleansing Fusion
- “ -

EVOLUTION FEEDBACK

= Close interaction between ontology engineering
and runtime usage

Farschungsuniversilal « gegrundet 1825
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Ontology Engineering Activities ﬂ("

AIFBQ

Requirements Development | Integration | Evaluation

Use Case / Ontology Ontology Ontology Ontology Ontology
Modeling Conceptualization Selection Learning Localization Mapping Diagnosis

Ontology Ontology Ontology Ontology Ontology tologica Ontology
Specification Formalization Reuse Enrichment Specialization i Repair

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe @ UniverSitét Ka r|SrU he (T H)
_It in der Helmholtz-Gemeinschaft
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I How to build an ontology? (|
Initial Steps

w
~
T

nology

AIFBQ

= Requirements specification
= |nitial lexicon

= Knowledge extraction

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe @ UniverSitét Ka r|SrU he (T H)
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I Requirements Specification (l) 'ﬂ(l

= Domain and Goal

AIFBQ

= what is the objective

= Design Guidelines

= description of domain in use

=  Supported Applications
= brief characteristics of planned application
= specification of system environment

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe @ UniverSitét Ka r|SrU he (T H)

in der Helmholtz-Gemeinschaft ) o .
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I Requirements Specification (Il) 'ﬂ("

O
= Knowledge Sources @
= types of knowledge sources may be very different <
— domain experts
— (reusable) ontologies
— documents / systems
— dictionaries
— thesauri
— product descriptions
— organisational charts
— employee role descriptions
L memmmmesn ([) dniverstat Karsrune (1)



Requirements Specification (lll) 'ﬂ("

= Usage Scenarios (Users and Use cases)

= describe users/user groups

AIFBQ

= jdentify stakeholders

= describe usage scenarios
— how do they want to use the system?
— what kind of support do they expect ?
— use e.g. UML use-case diagrams

= Competency Questions

= define collection of queries that should be supported by the
system

= analyze queries to find relevant lexical entries (concepts and
relations)

= explore scenarios

= collect competency questionnaire

in der Helmholtz-Gemeinschaft
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Competency Questionnaire

Competency Questionnaire No. 1
Name: skill-man-ontology
Date: 2001/03/22
Ontology Engineer: T. Model Domain Expert: X. Pert
No. Competency Lexical Entries Type
Question
Q1 Which of our consultant concept
consultants has consultant is a ] ]
experience with isA relation
employee
JAVA
programming JAVA concept
language? programming
language concept
JAVA js a program- ming
language isA relation
programming isA relation
language is a skill
emplqyee ha.? relation
experience with
skill
Q2 What is the salary | salary concept
of a senior
programmer?
Q3
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe

Vorlesung Wissensmanagement WS 2008/2009 - Institut AIFB
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Initial lexicon - example

lexical entries

potential
concepts

potential
relations

AT

Karlsruhe Irstitute of Technology

Competency Questionnaire No. 1
Name: skill-man-ontology
Date: 2001/03/22
Ontology Engineer:T. Model Domain Expert: X.Pert
No. Competency Lexical Entries Type
Question
Ql Which of our consultant concept
consultants has
experience consultantis a isA relation
with JAVA employee
programming JAVA concept
language?
programming concept
language
JAVAisa . isA relation
programming
language
programn’nng isA relation
language is a
skill
employee has .
experience with relation
skill
Q2 What is the salary concept
salary of a
senior
programmer?
Q3

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH)
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Consultant
Employee
JAVA
Programming
language
Experience
Skill
Programmer
Project
Customer
Industry

-

AIFBQ

HasExperienceWith

Worksln
Contains

I_ Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft
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Knowledge Extraction AT

Karlsruhe Irstitute of Technology

" top-down (modeling concepts and relationships on a
very generic level)

AIFBQ

" bottom-up (relevant concepts are extracted semi-
automatically from available sources)

* middle-out (identify the most important concepts which
will then be used to obtain the remainder of the
hierarchy by generalization and specialization)

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— Forschungszentrum Karlsruhe UniverSitét Ka r|SrU he (T H)
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I Ontology Lifecycle in Applications ﬂ("

AIFBQ

DEPLOYMENT

Search &

- Retrieval
Requirement Development | | Integration Evaluation Ontology Cleansing Fusion
Analysis Population

EVOLUTION FEEDBACK
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Generic Architecture with Lifecycle Support QAUT

Karlsruhe Irstitute of Technology

PRESENTATION LAYER o
= |nspired by SE best practices &
(SOA, JEE) E
=  Dynamic interaction of
y . . ONTOLOGY- ENGINEERING TOOLS' FRONT-END ONTOLOGY-BASED APPLICATIONS FROMT-END
engineering and omzea] [ommr] [ e | [
. Editor Browser Portal Form
usage activities
s :ﬁ:
- ONTOLOGY ENGINEERING SERVICES --DNTOLD'GY USAGE SERVICES
* Layered Organization ovoing || visicaon || Obora_| reres | amones ||| orer
Language H Structurediodel ” Inconsistency Sarvices Sarvices sgmiggg
- P rese ntatio n La ye r Translation Tranlsfnrmatlnn Resolution
| Ontology Collaborative I | Funchonal
. . . . Leaming Edifg Exghwsjicn) turmgf Cleansing Fusion
= Thin client vs. Rich client e 55 Populaion
. RA | DEVELOPMENT / INTEGRATION — TESTING ! EVALUATION |
= Logic Layer
= Business services / objects
- O | . CORE ONTOLOGY SERVICES
nto Ogy SeerceS Quarying ‘ [ Reasoning ‘ \ Repasitory ] I Registry J
= Data Layer
| Ontological Sou rces connecior connector cannecion cannecton connacion connector
= Non-ontological sources | = =y R |
|asystem wier mogy apns i emtc
! ooy [}
) (sl ] A B
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| Neon Toolkit T

Karlsruhe Irstitute of Technology

& Schema - Eclipse SDK
File Edit Navigste Search Project Run Window Help

= Reference implementation |- & c=a -

2 Ontology Mavigator 52 = O || A& Entity Properties View 5
. . = !3 HewOntalogyPraject _— [hman -
= A ontology12 —— = _,
O a e r‘ e rl (: a r( : I e C | l re G vt Namespace | "Pttpijjman NewOntoL crg” B
=@ animal
g :mdmh'an Attributes: Attributs Range Min | Max
i
= (& Fish
[ | @ FreshwaterFish
(& MarineFish
=D Invertebrate
@ arthropod
® Insect v
sottware components st ‘ :
@ Tarantula = = =
@ worm = Properties | T Watson Results View &3 g
5 @ Mammal san range Add relation ko Fuman R
@ Dog sttends range Add relation ko human

® cat

L]
. "Modern man, the only remaining species of the Homa
© human comment add Literal in human
® Reptile genus.”

] Attributes —_—
| Relations http:/ /kmi-web05.0pen.ac.ul:Bl /cache/1/f5d/857a/f0cae /8b3Bc6b3ac, 1 19h0CScFTf2aB49#Human ¥
-ontologies http:/ /kmi-wab05.0pen.ac.uk:81 /cache /0,339, c2ff/21d76,1013cd189c/557c6d296bdc6957c #Human ¥

Jproject
. B a S e d O n a S e t Of http:/ /onto.cs.yale.edu:8080/umlis/UMLSINDAML /NET /SRDEF #Human £

subClassOf Mammal | Add relation From human

L]
St a n d a rd I Z e d A P I S http:/ fkmi-web05.open.ac.ulcBl fcache/9/2b9,/d184, eecde /efe52eab51,/d0b67f98691 8aB 1l c4#Human ¥

http:/ /kmi-web05.0pen.ac.uk:81 /cache/8/6e8,368¢,58d32/e9321 Tcaed, 23bc1 58d81684b28c#Human ¥
http:/ /edge.cs.drexel.edu/ ? i lly/2004,/06 /flows. «

= Plugins support lifecycle o | v
activities

http://www.neon-toolkit.org/
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I Summary -ﬂ(l

itute of Technology

= Wide spectrum of types of ontologies g
<
= Wide spectrum of ontology-based applications
= QOrganisation of resources
= Dataintegration
= Modeling of generic knowledge
= Methods, methodologies and tools for engineering
ontologies and ontology-based applications
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