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Objectives and methods

* NeuroLOG: middleware for neuro-sciences supporting multi-centric studies
* Data federation is a key component

* Obijectives of this work: design a distributed neuroradiological data
manager

* Neuro-radiology data stores are pre-existing and should not be altered (sites
autonomy);

* Radiology image files are completed with extensive descriptive metadata
(heterogenous data schemas requiring a common view);

* Data schemas are site-specific and do not share a common semantic a priori.
* Methods:

* A common semantics is implemented through a domain Ontology, which is
derived into a relational Federated Schema ;

* A dynamic mediation interface maps local schemas to the federated
schema ;

* A global federated view hides data distribution to the end-user.
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Data management layer architecture [/2
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Federated Schema 1/2

* Federating heterogeneous databases => common semantics ?

* The OntoNeuroLOG ontology as a cornerstone

* Designed through a sound methodological approach (using DOLCE foundational
ontology)

* Implemented through OWL-Lite and a relational schema.

* Limitation of relational representation.
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Federated Schema 2/2
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Mediation Layer |/2

* DataFederator tool (BusinessObject - SAP) to distribute and rewrite (+optimization),
relational queries:

Global federated view
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Mediation Layer 2/2

* Alignment of site-specific relational schema to the federated schema.

* Manual process, by local database expert, can be straightforward or rather complex::

Site-specific schema\u: Federated schema
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* Questions raised about loose of information in mappings, or lack of semantics in the
site-specific schema. Potentially new iteration in the Federated Schema design.
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Coherency enforcement of distributed metadata

* Cross-site references between entities: federation-wide identifiers

. Data Federator
Data Federator '+< ——
Query Server Query Server

/ \ / \
= @

\-

—_

Datasetis produced byreferred study
* Multiple instance of entities: master/slave entities

DataFederator |, =N D(;:ae':eg::etec:_r
Query Server ry

/ \ 4 \r

-

[
Entity | — | __ . Entity — -
slave | — master
replica ; replica A
\ -

~— -

e - - -

F. Michel, A. Gaignard et al. - HealthGrid'2010 - NeuroLOG ANR-06-TLOG-024




Semantic repository
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Distribution of files

* Files are exposed for a direct access (NeuroLOG / GLite GUID identifiers)
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Platform deployment |/2

- '[3’3 y 5 sites interfaced:
* £, * 13S (Sophia Antipolis) core
‘ technical site ;
, - * IRISA (INRIA Rennes),
 (LaPitié Salpétriere) collaborating with the
' University Hospital of Rennes ;
* IFR49 (INSERM affiliated

neuroscience group in Paris La
Pitié Salpétriere Hospital) ;

* GIN (INSERM affiliated
neurosciences institute of

A s

U NRIA : Grenoble, Michalon Hospital) ;

* INRIA Sophia Antipolis (Centre
Antoine Lacassagne).
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Platform deployment 2/2

* Platform usage scenario / metadata browsing path :

P NeuroLOG IRISA diient (v0.5.1) - Franck Michel (administrator) =10]x|
Administration User Data Tools Help
( ( J e -’
% | 4 4 o -
- e o
Dataset Ide...|  Subject Explored Entity  |Processed Dataset T...| Resuk OF Study | Dataset Mod. . [ Dataset ...|
— GIN-SS83  |GIN-S5-23  |Anatomical Dataset |[ReconstructedDataset |GIN-S5-4 MR Datsset  12009-04-...| ||
IGIN-55-88  |GIN-S5-28  |Anatomical Dataset ReconstructedDataset |GIN-S5-4 MR Dataset  2009-05-...
[subject =] | |oataser [35-5574 1355510 |Anatomcal Dataset _ReconstructedDataset [135-55-1 MR Datsset  2008-10-...,
135-55-39 135-55-6 Anatomical Dataset ReconstructedDataset [135-S5-2 MR Dataset 2008-05-..
e e IRISA-S5-350 |IRISA-SS-31 |Anatomical Dataset ReconstructedDataset |IRISA-SS-2 MR Dataset 2008-06-...
Identfier: | Identifler:  |IRISA-SS-366 |[IRISA-SS-33 |Anatomical Dataset |ReconstructedDataset [IRISA-SS-2 MR Dataset  2008-07-...
IRISA-S5-439 [IRISA-SS-32  |Anatomical Dataset ReconstructedDataset |IRISA-SS-2 MR Dataset 2008-05-...
Common Identifier: I Performedt  |IRISA-SS-464 |[IRISA-SS-42  |Anatomical Dataset ReconstructedDataset |IRISA-SS-2 MR Dataset  2008-05-...| [w|
Type: [ ~] and: Update selection | Close |
Sex: IM* :]
Lang. hem, dominance: | - B entity Viewer P =10
MR Dataset GIN-55-101 a|| Preperties
Born between: ||9so-0:-24 Q CF ) ut of st
=1 ErEp B udy Comman identifr- 1A26C6-586F111
" = =-[*) Study GIN-55-4
2010-02-24 l .o .
[#] ) takes place in centres with main inve Subject type: Patient
{333 has for coordnator
#-C) Involves subjects Sex: Male
3 has input datasets
#¢C) produced result datasets Birth date: 1983-01-01
Search I [#1) is associated with experimental grou
(3 is input data for studies Manual hemispheric dominance:  Right
(GIN-55-8 (B3-77CA-54FA-6) IRISA-55-350 (MR D: (= £ concamns subjact
= [ subject GiN-5S-38 Language hemispheric dominance:
(GIN-SS-3 (DC-36306167103) IRISA-55-462 (MR D: E-C particpates in studies
IFR49-55-2 (TBI_CCAL_2001_PCA3S) it 135-55-74 (MR Datas B2 belongs to experimental groups of &
[FR43-55-3 (TBI_RL_MULTI_1999_PCA1) IRISA-55-366 (MR D: B1-£3 had examinations
IFR49-55-6 (VASC_L_FL_2000_PCA11) ~ 35-55-39 (MR Datas | | o) concemns experimental goroups of subjects
TENAAESS /78T 1+ & M AW IWVTALN TAL EF 26 1AM ook s
[= ¢ has dataset expressions
Next | 4 [} Dataset Expression GIN-55-100 —
(33 can be superimposed with datasets -
«| | » |
Search returned 54 result(s).
. . o q - o
F. Michel, A. Gaignard et al. - HealthGrid'2010 - NeuroLOG ANR-06-TLOG-024 @ }@,56 oerstt 4
sophia antipalis




Conclusion

* Ease the setup of multi-centric studies:

« Common semantics (domain ontology design) ;
* Hide the heterogeneity (metadata mediation and federation) ;
* Hide the distribution (metadata browsing) ;

* Autonomy property is necessary to foster HealthGrid adoption by clinical user
communities.

* Non intrusive, preserve legacy environments

* Yet enabling semantically aligned data sharing
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