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Introduction : Environmental Web Ontology Knowledge HUB, the team ...

A French "Agence Nationale de la Recherche" project
06/2006 - 06/2009

[ partners :

—

Industrials

CRITT-Informatique CRCFAO

Technologies Transfert Supp

Académics
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Introduction : Scientific Objectives

Set up interconnected Portals (the e-WOK HUBS), providing

Access to
Semantic
ressources

WEB applications
For Final End Users
with specific GUI
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E-WOK_HUB Project

Introduction : Applicative Objectives BRGM/IFP

m CO, geological storage prospection projects

P> = In which are involved people with different profiles
» geologists, researchers, engineers, project leaders...
= Working on a large variety of available resources

* Internal or external project reports, scientific articles,
databases, larges technical files (SEGY, GRDECL ...) ...

P - Producing new knowledge that can be usefull for current
and future projects improving a better reuse of

knowledge. ;

¥ mNeed the discovery, interoperability and integration of
these resources

2
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The Use Cases Objectives

® Use Cases for C02 geological storage site studies

= 1/ Document search to initiate the CO2 storage prospect

Knowledge resources : docs, papers, reports
1st step : Annotate these resources thanks to a domain ontology
2nd Step : Constitute of a Knowledge Base with these annotations

3rd Step : Offer Semantic Query facilities on this Knowledge Base

Results : This must return accurate documents fragments

il
©IFP
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—
® Use Cases for C02 ge(ﬂ)mc‘tma

% 2/ Earth modeling for geological site qualification as CO2 storage

Knowledge resources : docs, papers, reports, technical structured data, +
existing processing business services.

1st step : Annotate these resources thanks to a domain ontology
2nd Step : Constitute of a Knowledge Base with these annotations
3rd Step : Offer Semantic Query facilities on this knowledge base

4th Step : Propose interpretation management along the reservoir
characterization process.

Results : This must facilitate interpretation tracking and reuse of re
characterization processes. BE o
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Developped Ontologies : The Earth Modeling Use case

n ©IFP
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® Semantic web technologies

Ontologies (RDFS/OWL lite)

Annotations (RDF)

Rules (CORESE rules)

Queries (SPARQL) . invoques CORESE

o+ : : :
Sraos’ w 50OA (service oriented architecture)
= ESB (Petals) .. PORTLET technology (Liferay)
INRIA ® Semantic web services (SAWSDL)

mmmmm CORESE is used to find possible service
compositions

® Persistance of the Knowledge Bases on DataSta

® Persistance using OntoDB (use OWL to set up) I
13 R11 Jean Francoll RARNY @ ffins iSheren® oL (use SPARQL to query).
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Methodology used during this project (demo on unstructured data)

= Step 1 Define Domain Ontology

= Step 2 Annotate semantically the resources

(A Semantic Annotation is a way of
describing the meaning of resources ).

* Today on our project the semantic annotation is effective on
textual documents

* During the project the semantic annotation will be effective
on DB and technical files

B Step 3 Manage together the persistence of the
instances of the Domain ontologies and the
annotations

= Step 4 : Query semantically the annotations

! ©IFP
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Methodology : Step 1 Define Domain Ontology

® Analyse of Resources

" Free extraction of signifiants words and verbs
(FASTR/ACABIT)

= DataBases and Technical Files examination (DB and XML
schémas)
® Conceptualize Domain Ontology

® Reuse existing Ontologies ( ex: Time, DubinCore, French
Administrative Geographic organization)

® [nherits from existing Ontologies ( Geon, NADM, GeoSciML)

® Interact with Expert to define Ontology concepts ( C Maps +
ECCO) and associate concrete instances

® Translate in OWL.

R11 Jean Francois RAINAUD IFP_4 W3C December 10 th 2008



E-WOK HUB Project

Methodology : Step 1 Define Domain Ontology : ZOOM on ECCO services (INRIA)

p ECCO : ontology editor

® contextual and collaborative

= ontology whole life cycle
® term extraction from domain texts
= vocabulary development
" hierarchy construction
= OWL Lite representation edition
® Track of modifications for annotation evolution

v

. ©IFP
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ECCO:

Words extraction

{wel-logs).
Eurasian F‘Iate,
i.e. opening and closure of the Tethys and opening of the Atlantic. From earlier Triassic to
Late Jurassic, the Paris Basin was a broad subsiding area in an extensional framneswork, with
a larger size than the present-day basin, During the Aalenian tirme, the subsidence pattern
rhanges drastically

{early stage of the central Atlantic opening), Further steps of the opening of the  Ligurian
Tethys

{hase Hettangian, late Plienshachian;...) and its evolution into an oceanic domain (passive
rnargin, Callovian)

are equally recorded in the tectono-sedirnentary history, The Lower  Cretaceous was
characterized by NE-SW

cormpressive medium wavelength unconformities (late Cimmetian— Jurassic/Cretaceous
boundary and intraBerriasian

and late Aptian unconformities) coeval with opening of the Bay of Biscay, These
unconformities are contemporaneoLs

with a major decrease of the subsidence rate, After an extensional period of subsidence
{Albian to Turonlan)
ME-SW
refacenus, The Tertlary
3 petiod of wvery |E|W sUbsidence in a compressi
stage occurred i

Lutetian to the Lower Ollgocene [N-5 corpression) partly coeval with the E-w
extension of the Oligocene rifts,

Furthier cornpression occurred in the early Burdigalian and the Late Miocene in response to
ME-SW shortening.

Overall uplift oocurred, with erosion, around the Lower/Middle Pleistocens boundary,

= Late

Fastr Options:

Extract: | Moun(house) v

ectonic eventid
basin@

stratigraphic correlation
soCenozoic

[] Ligurian Tethys@

[] tectono-sedimentary
history@

[ cretaceous@

[] Cimmerian@

| _'Iurassn:U

7
] Dligocene@

Keep context
of extracted terms

( sort by frequence |

ijfgabit Auto Exfraction ][ Fastr Auto ExtractiDW External NLP tools

wirds that T have retractad

v
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' l Language detection

| B + language
w(:n

|

o) T verb

+ verb, noun,
I, annotation

B + domain - Annotations verb,
. dj., ) eee
Annotation 4, moun
S
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Methodology : Step 2 Annotation generation services

l Language detection

+ language

Annotation
Grammatical analysis

+ verb, noun,
adj, annotation

+ domain - Annotations verb,
Annotations adj., noun, ...
| [ |
i I '
N Eneray
Environment
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aris Basin were obtained by se
stratigraphic correlations...”

M_.

Annotati
(RD

Linguistic process

Index

<rdf: ns:geo="http://rdf.inria.fr/geo/"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:wl="http://model.core.weblab.eads.com#"
xmlns:cos="http://www.inria.fr/acacia/corese#'
cos:graph="weblab://myWS/myDocument/1_inria#">
<wl:Segment rdf:about= « weblab://myWS/myDocument#segl »>
<geo:datedAt rdf:resource='

</Wwl:Segment>

Innovation
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Environment
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Methodology : Step 2 : Annotation Service : just a comment .

B An Annotation can be intrusive.

® |n Documents (non structured)
= A first link is referencing the URI of the document,

® then a second link is established with the instance and
attached to a segment of the text

® |n Technical Information (structured)
= A first link is referencing the URI of the "structured document”
® Then a specific query is attached.

! ©IFP
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manage together the persistence of the instances of the Domain ontologies and
their annotations in relational databases (extension of PLIB Technologie : ISO

15926 type)

— T t'-""_ ______________________________ .
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E-WOK_HUB Project

Developped Ontologies : Overview

The « manual vocabulary extraction » operated by experts on the reference
documents has enabled us to define the following categories of geological
terms, which are relevant in our case:

 Basic geology (units and boundaries),

* Geological Structure

* Geolocalization

* Geological Age

* Geological processes,

" Lithology and mineralogy,

" hydrogeology and reservoirs

= Earth state and paleogeography concepts,

* These categories do not totally fit with the knowledge models presently
available for geology (GEON, NADM, Geoscience ML)

* We have thus defined specific domain ontologies well focused on our i
based on Official dictionnary and geological reference thesaurus. inovation

Environment
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E-WOK_HUB Project

Developped Ontologies : Overview

International |
GeologicalTimeScale | 415¢ ——|Geologlealtime |
i + Ty
isComposedOf
is a / \
has \\‘ is | GeologicalEvent
geolocalization [GE':-"E'EI'CE“U"J.‘IECI:]— d ffz'::d (Geulng?cal HISIIDI","} —p datedBy
is a
/ \\ tsPa|r‘tDr
Geological Geolagicallnit [ ]
[ Boundary J [ (Formation) ]—has —» ology GeologicalProcess
A A 4 A |BasicGeology |
L .
Y
French Official | [Dublin| |Geological | [Geological EROIoay Yol
Geographic Code Core Boundary Unit
|
: 1
@
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E-WOK_HUB Project

Developped Ontologies : Conventions

CMap/Ontology conventions

<class>
<(synonym)> <ontology-name>:
i i <super-class>
A __.<rule>__ -
1 /’— \s\
instanceOf S S (isA relation)
| ’,' ‘A

| <instance> | €4— <property> —! <apstract-class> "u— <relation> —>[<sub-class>j

| N e e e s e e e e

<attribute> <attribute>

! !

i
1 <value> : <datatype>

<class>

<relation>[cardinality] ——p»

(cardinality [1] by default)

Innovation
Energy
Environment
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Developped Ontologies : Basic Geology

Basic Geology ontology

isComposedOf[ *]

isCom posedOf[*] / \

Geological * _( ] isResultedFrom* GeologicalEvent
4—[ 1hasStructure GeologlcaIOb_]ect *]—p e e

isConstitutedBy[*]

AR

induces[*]

Boundary

(Formation)

[Geological} {GeologicalUnitJ [GeologicalProcessj

X~

contains[*]

hasSuperiorBoundary[1]/
hasInferiorBoundary[1]

T lithological nature
. (lithology)

tsLitiolbgy > nature lithologique
(lithologie)

Innovation
Energy
Environment
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Developped Ontologies : Basic Geology with Instances

[Example Basic-Geology Events and Processes]

isComposedOf

isComposedOf / \
- - ; GeologicalEvent : S
- b —
GeologicalObject |— isResultedFrom »| (GeologicalHistory) hasGeologicalAge —p»| GeochronologicUnit
A A

"\ ] A\
' | instanceOf ! '.
instanceOf induces / [ |
7 . ! instanceOf |‘
Heiberg Formation: GeologicalObjeqf|  [Stuffle Formation: GeologicalObject GeologicalProcess |q. . ' :
/ instanceOf ! '
isResultedFrom L | '
isConstitutedBy ﬁ\ ; ," | i
L\ Stuffle_unit: GeologicalUnit | cratonic uplift event | —— hasGeologicalAge — [Late Triassic | ]
Heiberg il aiiarBoundary hasSuperiorBoundary induces v :
hasSuperiorBounda \ / \ /! :
Heiberg_boundary_top:GeologicalBounda tuffle_boundary_top:GeologicalBoundary | [erosion] [sedimentation i
hasInferiorBoundary instanceOf

\

Heiberg_boundary_bottom:GeologicalBoundary

[Geochronologiclnstant] !
A

i
i
1
1
! 1
1
i
1
1
'

instanceOf
I
| 1

]
haslInstant I :_instant1 . |
hasTimePosition = 190 M.a isPartOf >
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Developped Ontologies : Geological Boundaries

Geological Boundaries [GeologicaIBoundaryJ

N

stopsOn/ ___—

interrupts / [
FractureBound Stratlgraphchoundary
racturebounadary ThrustBoundary NonStratifigraphicBoundary (Horizon)

\ [ChronostratigraphicBoundaryj
Fracture MacroFracture
Boundary Boundary

: : ; LithostratigraphicBoundary
BiostratigraphicBoundary ; ;
[ (Biohorizon) (Lithohorizon)

[FaultBoundary] [DiaclaseBoundary] Reef SaltDome || Lithofacies Intrusive
Boundary || Boundary Boundary Boundary

Micro

Innovation
Energy
Environment
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Geological Structures

Geological
Structure

\ (HorizonStructure] [FauItStructurej
hasShape hasqua / ? \
A e
[ FoldShape | | FoldType | NormalFault ReverseFault
\ s \ /7

s

Concentric
Fold

[

Antiform | Synform |

Unconformable
Horizon

Similar || OnlapHorizon
Fold

)

. ©IFP
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UnconformableOnLap
Horizon

[

} (ParallelHorizon)

[Strike&SIipFault]
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E-WOK_HUB Project

Earth modeling interpretation tracking

®The geological modelling workflow is considered here as a case study for applying
ontology-based integration and model annotation techniques.

= We are thinking that The different models should be semantic annotated for being
integrated.

Ontology Repository
interpretadB

has age

to track the workflows we
are also tinking taht the
diverse processus should 3§
be semantically annotated

too

B
r
+

Innovation
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Earth modeling interpretation tracking: The interpretation

The interpretation corresponds to a end user decision. How we can express?

First type of decision : this data represents a geological Object (for an horizon, it
could be a triangulated surface).

Implementation : We can create an annotation which associates a geological object to
a data (or a partof) and a geological object instance of a Knowledge base.

Second type of decision : Define a predicate between geological objects

e.q. Stuffle_Formation hasinferiorboundary Heiderg Formation _Top
" e.g. The Fault F3 interrupts the Fault F4

Implementation : A typed relationship (property —predicate ) will be created between
two instances of the Knowledge base and added to the Knowledge base.

. ©IFP
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E-WOK_HUB Project

Earth modeling interpretation tracking: What we are experimenting

®Formalize the data-model of geological models;
®Annotate instances using local ontologies (LO)
®Articulate LOs using a global ontology (GO)

FUuETEE,
ules

Seismic GeoStructural T

Cntalogy COntalagy Cntology
TaT L I |r1|

Frrotated-as

Seizmic Structural Mrell

Interpretation hModelling Correlatian

Cata bodel [ata Miodel [ata Model
eae sented-a35 .
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E-WOK_HUB Project

®  DatamodelClass is an abstract class that is the parent of all classes in the
data-models.
= OntologyConcept is an abstract class that is the parent of all concepts in
the ontologies.
= AnnotationClass makes reference both to the data-model class and the

ontology concept.

Daramoedelfass

AnnotationClass

CorefegyConcepi

W

A

{abstract}

AL

XY 7 File

WITSMI
Model3D Well

annatationType

{abstract}

L M

Document Image
Annotation | | Annotation

Model
Annotation
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Developped Ontologies Interpretation management

el:Ftude e2:Etude
| |
has has
A v :GES
attributedBy |€liChoice c2:Choice |
hasAtomic
\ / Interpretation
A uses uses ¢
+ Untel !
:SurfaceRep |g——annotates — mterpret.er: geologistl|  ysesFor :GeologicalObject
filel :XYZ File dcit;'mlfn/tos?/ 08 Annotation P top_horizon1

Innovation
Energy
Environment

. ©IFP

36 R11 Jean Francois RAINAUD IFP_4 W3C December 10 th 2008



— hasObjective —p

Prospect
definedBy

str

hasOperatingCompany & attributedBy  date —P> date |

hasNaZ \ /
Prospect/ /

Zone of Interest/ |—— hasStudy —p»| Study hasInterpretation —> StudyInterpretatuon ------
Volume of Interest | ~ N—o /0 J FEEER oo

P iy

hasData hasGES hasDocument hasGeological hasStratigraphic
hasGeometric Interpretation Map Column

Localization l

[date | €—— date DataChoice | choice
. Document G30|09|C3| Stratigraphic Model
Person |€4— attrlbutedBy Interpretatlon Map Column Interpretation
Geometnic uses //
Localization hasAtomlc
Interpretation

v

hasVolumeOfInterest

has3DModel

~N & j N

T : AtomicInterpretation usesFor _»I Ontological |

i Data )i—annotates (Annotation) Annotation | Entity |

__|__— ) Mo e o T
union of interpreter  date other attributes ¢

/ l l of interpretation GeologicalObject
TextualRep ) [ 1DRep | ( 2DRep | ( 3DRep i
str 0

geologicalRelationship

Innovation
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Use of Developped Ontologies : The Capture and query process

A
Annotation
Paper Vocabulary EWOK Knowledge hase
Repialer (Domain nntologies} +“— mMIﬂES
ree with

Seismic \ /
(Raw document | ————| Web Services for
Driling | — document analysis
. / ? \ /
asks
Chemical has annotation of "
analyss sends query
adds reference to / \ /
/ & [Ueen‘svstem Interlaee}

[ EWOK Database ] ("EWOK client"

\m/”\//m

reference from provides answer

(documents)

I Innovation
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Dealing with the question: i —
Which diageneses have affected the Bathonian .
formations from the Paris basin ?

5

* Diagenesis is a concept described in the EWOK ontology for geological
process. So the documents dealing with diagenesis are referenced as such in
the EWOK annotation part of the Knowledge database. Their reference can be
gathered by the EWOK system in REFERENCE SET 1

R11 Jean Frangois RAINAUD IFP_4 W3C December 10 th 2008
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Dealing with the question: i —
Which diageneses have affected the Bathonian .
formations from the Paris basin ?

* Bathonian is a geological period registered in the International Geological
Time Scale and in the EWOK geological time scale ontology . Thanks to
semantic annotation, the EWOK sytem can retrieve references corresponding
to documents annotated with the concept Bathonian or with related concepts of
higher rank such as Jurassic, Secondary, Mesozoic.

*These references will be gathered in REFERENCE SET 2a

=
©IFP
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Dealing with the question: i —
Which diageneses have affected the Bathonian .
formations from the Paris basin ?

* Another possible option is to extract from the question rather than the word
Bathonian, the expression Bathonian formation.

S .
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Dealing with the question: i

Which diageneses have affected the Bathonian
formations from the Paris basin ?

* This expression links two concepts respectively described in the GeologicalTime and in
the GeologicalUnit ontologies. They are linked together by means of the ontology for
Basic Geology .

International
GealogicalTimeScale

isComposedOf

. N

is issued GeologicalEvent
from (Geological History)

Reservoir

has 5
geolocalization y GeologicalObject ]

T

is a

/ > isP-]‘tOf
Gealogical Geologicalldnit
[Tmmston e |
T [Geologlcalprocess ] B " |

*
b

French Official Dublin Geological
Geographic Code Core Boundary uUnit Process

—]

]4.'- datedBy

| [=2
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Dealing with the question: i

Which diageneses have affected the Bathonian
formations from the Paris basin ?

* This expression links two concepts respectively described in the GeologicalTime and in
the GeologicalUnit ontologies. They are linked together by means of the ontology for
Basic Geology .

International
GealogicalTimeScale
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geolocalization [GEOIDWCE"ODJE‘:':_J e e :k'[ Stevlof) celliient ]E’datedﬁi’

from (Geological History)
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/ isPartOf
Geological Geologicalldnit H
Boundary {Formation)
[ GeologicalProcess ]

A4 l L Geol 1 fcal
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Dealing with the question: i —
Which diageneses have affected the Bathonian .
formations from the Paris basin ?

* In this case, the system will retrieve references corresponding to documents
annotated with the expression Bathonian formation or with any other term that
will have been stored as an instance of this expression (for instance
Comblanchien, which corresponds to a Bathonian formation of the Burgundy
region)

* These references will be gathered in REFERENCE SET 2b

Kl .
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Dealing with the question:

Which diageneses have affected the Bathonian
formations from the Paris basin ?

=]
/

* Paris basin is a non administrative geographic term, whose synomyms bassin de

Paris, bassin parisien and which can be described by a polygon. The EWOK
system can also identify the various administrative divisions lying inside this

polygon. It can thus retrieve references documents annotated with the terms Paris

basin, bassin de Paris, bassin parisien but also with terms like /le de France or

departement du Loiret (or many others corresponding to administrative division with

the Paris basin). The corresponding references will be gathered in REFERENCE

SET 3
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Dealing with the question: i —
Which diageneses have affected the Bathonian .
formations from the Paris basin ?

* Paris basin is a non administrative geographic term, whose synomyms bassin de
Paris, bassin parisien and which can be described by a polygon. The EWOK
system can also identify the various administrative divisions lying inside this
polygon. It can thus retrieve references documents annotated with the terms Paris
basin, bassin de Paris, bassin parisien but also with terms like /le de France or
departement du Loiret (or many others corresponding to administrative division with
the Paris basin). The corresponding references will be gathered in REFERENCE
SET 3

Bl ..
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Dealing with the question: jf

Which diageneses have affected the Bathonian .
formations from the Paris basin ?

- -

The answer to the question will be a set of
references $

corresponding to the intersection of REFERENCE
SETS 1, 2 and 3.

S=8S1n(S2a or Savb) N S3
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E-WOK_HUB Project

Conclusion (1/2)

e The e_Wok system will be a possible solution for enabling users to identify
and retrieve adequate documentation through internet, in order to solve practical
issues such as identifying potential CO2 storage sites.

e The system aims at putting in correspondence semantic contents respectively
related to questions asked by users and to various types of documents. It relies
on various intercommunicating and cooperating web services.

e Specific goal-oriented ontologies have been developed for formalizing the
geological and geographical vocabulary that must be considered in the case of
CO2 storage issues. They will be used for complementing documents searched on
internet by semantic annotations for allowing their identification, their storage
in the system database and their later retrieval.

e Compared with other search methodologies, our approach has the advantage
of being goal-oriented and of allowing largely automated document search.

I Innovation

Energy
Environment
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E-WOK_HUB Project E =

* We are entering in our last year for the e Wok Hub project

* Domain ontologies have already been defined (2nd version)

* The global architecture of the system has also been defined

Before the end of the project we have

* to complete the design of user interfaces (Humanization of SparQL)

* to finalize a demonstrator associating annotation on non structured and

structured documents.

* To set up the e-Wok HUBSs for operations tests.
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e-WOK HUB Consortium, Semantic Hubs for Geological Projects, ESWC'2008 Workshop
on Semantic Metadata Management and Applications (SeMMA'2008), June 2, 2008,
Teneriffe, Spain.

Perrin, M, Durville,P, Grataloup, S, Mastella, L.,Lions, S, Morel, O, and Rainaud, J.-F.
Knowledge issues for automatic identification of COZ2 storage sites by means of Semantic
Web technology. EAGE Workshop on CO2 Sequestration, Budapest Hungary, 28-29
September 2008.

Alain Giboin, Priscille Durville, Fabien Gandon, Ingénierie ontologique patrticipative : essai
de mise en oeuvre avec l'éditeur collaboratif ECCO, Atelier IC 2.0, joint aux IC2008,
19émes Journées Francophones d’Ingénierie des Connaissances, Nancy

Mastella, L., Ait-Ameur, Y., Perrin, M, Rainaud, J.-F and Abel M., Formalizing Geological
Knowledge through Ontologies and Semantic Annotation, 70 th EAGE (European
Association of Geoscientists and Engineers) conference and exhibition incorporating SPE-
EUROPEC Expanded abstract. Rome, Italy 9-12 June 2008.

Mastella, L., Ait-Ameur, Y., Perrin, M. and Rainaud, J.-F., Ontology-Based Model

Annotation of Heterogeneous Geological Representations. 4th Conference on Web
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Thank you !

Questions ?
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Publications (1)
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f\" alorisation des résultgﬁf
* O. Corby, C. Faron-Zucker.

RDF/SPARQL Design Pattern for Contextual Metadata,
In Proc. of IEEE/WIC/ACM International Conference on Web
Intelligence, November 2007, Silicon Valley, USA.

* P. Durville & F. Gandon,
SelWeSe : Semantic Web Server,
WWW’2007, Developers track, Banff, 2007.

* H. Dehainsala, G. Pierra And L. Bellatreche,

"OntoDB: An Ontology-Based Database for Data Intensive Applications”,

To appear in Proc. of the 12th International Conference on Database Systems for
Advanced Applications (DASFAA'07), Bangkok - Thailand, April 2007

* C. Fankam, Y. Ait-Ameur And G. Pierra,
"Exploitation of Ontology Languages for both Persistence and Reasoning
Purposes : Mapping PLIB, OWL and Flightontology models”,
= To appear in Third International Conference on Web Information Systems
" Technologies(WEBIST), 2007
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* S. Jean, Y. Ait-Ameur And G. Pierra,

"Querying Ontology Based Databases Using OntoQL (an Ontology Query Language)”,
Proc. Ontologies, DataBases,

and Applications of Semantics (ODBASE'2006), in Lecture Notes in Computer
Science vol. 4275, Springer 2006, pp. 704-721

*Stéphane Jean, Yamine Ait-Ameur et Guy Pierra, «Une approche langage pour la
gestion de données dans les systemes de méta-modélisation » dans les actes du
XXVéme Congres INFORSID(INFORSID'07), Perros-Guirec, France, 22-25 Mai 2007

* Nabil Belaid, Ladjel Bellatreche, Yamine Ait Ameur and Guy Pierra, « Intégration
de sources a base ontologique : architecture en réseau VS architecture en étoile »
Plate-Forme AFIA: Atelier Thématique GDR 13 sur Ontologies et Gestion de
I'nétérogéneéité sémantique (OGHS), pp. 9-20, Juillet, 2007
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*Ladjel Bellatreche and Guy Pierra, « OntoAPI: An Ontology-based Data Integration
Approach by an a Priori Articulation of Ontologies » 4th International Workshop on
P2P Data Management, Security and Trust (PDMST'07), pp. 799-803, IEEE Computer
Society Press, September, 2007

Hondjack Dehainsala, Guy Pierra, Ladjel Bellatreche,

Publications (3)

*Yamine Ait Ameur, « Conception de bases de données a partir d'ontologies de
domaine. Application aux bases de données du domaine technique » A apparaitre
dans les actes des 1eres journées francophones sur les ontologies, Octobre 2007,
Sousse-Tunisie.

*Stéphane Jean, Yamine Ait Ameur and Guy Pierra, « An Object-Oriented Based
Algebra for Ontologies and their Instances », To appear in LNCS proceedings of
Advances in Dabase and Information systems, ADBIS 2007, Sept 30th —

Oct 3rd 2007, Varna Bulgaria
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*P.-H. Luong, R. Dieng-Kuntz, A. Boucher,
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EGC'07, Namur, Belgium, January 23-26, 2007.

* P.-H. Luong & R. Dieng-Kuntz.

A Rule-based Approach for Semantic Annotation Evolution.
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Publishing, Malden, MA 02148, USA.
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* Laura Mastella, Michel Perrin, Mara Abel, Jean-Francois Rainaud, Walid Touari,
Knowledge Management for Shared Earth Modelling,
69th EAGE SPE Joint Conference, London June 11-14 2007, Paper SPE-107152-PP

Publications (5)

* Laura S. Mastella, Mara Abel, Luiz F. De Ros, Michel Perrin,

Jean-Francois Rainaud (2007), Event Ordering Reasoning Ontology applied to
Petrology and Geological Modelling, IFSA 2007 World Congress Cancun, Mexico,
June 18-21, 2007, Special Session 12SS, Soft Computing in Petroleum Applications

* Michel Perrin, Jean-Francgois Rainaud, Laura Mastella, Mara Abel (2007),
Knowledge related challenges for efficient data fusion, Data Fusion : Combining
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Vancouver 14-18 October 2007
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