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French GIN — linked data use case

> Obijectives

® To provide stable and resolvable links to resources

® To allow reference / data citation

® Independant from underlying technologies used to provide data

(I am #Piezometre/00634X0147/PZ1.2

attached to #Borehole/00634X0147/PZ1.2

I am #EntiteHydroGeol/107AK01

I am monitored by

I have a lot of #GroundWater Levels
# Piezometre/00634X0147/PZ1.2

observations regarding
#EntiteHydroGeol/107AK01

#GroundWater
Levels obs. from
#Piezometre/0063
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French GIN — linked data use case

> Flows based on OGC and INSPIRE defined

featureTypes

environmentalMonitoring Faclity

attachedTo

relatedObservation featureOfinterest

Observations/ Geological
logs

XX

hasObservation

((I)) \ GroundWater

raw levels

¥

relatedMonitoringFeature

GroundWater
validated levels

featureOfInterest

Legend:

Feature(s)

Bl Observation(s)

V)
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French GIN — linked data use case

> Object instances are associated by their URI

URI

((I)) < GroundWater

raw levels

URI
URI

GroundWater
validated levels

URI URI

Observations/ Geological
logs

URI

Legend:

Feature(s)

Bl Observation(s)
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French GIN — linked data use case

> URI allowing to dereference content exposed by OGC
services

URI

WFS Rl GroundWater

raw levels

URI
URI

WES

GroundWater
validated levels

Observations/ Geological
logs

URI WES
Legend:

Feature(s)

Bl Observation(s)
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GML application schema toolbox - overview

> Initial idea

® Reuse information available in XML compliant to xsd(s) to handle this
content with no hardcoded configuration -> XML aware and database
generation on the fly.

> Retrieve objects of interest described according to an
interoperable standard

® =semantic and geographical representation

® interacts with the content (XML and Database). Database -> plug
other tools

> Resolve XLinks to add more content

® vocabulary registry definitions (multilinguism is handled)
® linked domain features / observation
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GML application schema toolbox - overview

> Trigger custom widgets based on interoperability
standards

® working: Waterml 2 timeseries, Inspire PointTimeSeries
® drafty: GW_GeologyLogCoverage
® on-going EU AirqualityDirective timeseries

> Writes content (file not WFS-T)

> Standalone OGR/GDAL driver -> reuse
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GML application schema toolbox use — QGIS 3

GML. App Schema Toofax 2=
Download =~ Convert | Export  Help
Method | Import using GMLAS driver -
Source GML file
input file or URL | /homehme/Bureau/projeta/gml
GMLAS config  gins/gmi_apphcation_schema_toclbox/configmiascont.xm|

Lit or create custom configuration Fles based on GMLAS config file schema for more advanced
options.

¢ Remove unused layers
¢ Remove unused fields

Load layer list
Layers
Filter by extent
Miscellansous options
v Create OGR metadata tables
Croate null constramts
¥ Convert to linear geometry
Skip fallures
Swap coordinates  AUTO ot
Language en
Target database
* SOLite PostgreSoL
Path
Source SRS
Reproject to
Write mode o Create Update Append Ovaerwrite
Convert

Load and configure layers
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GML application schema toolbox - overview

> Two modes
¢ XML mode
® “relational” mode, thanks to GMLAS GDAL driver

— QGIS project automatic configuration (layers / relations / editor widgets)
— navigation in the model through standard QGIS forms

measurementtimeseries i: Features total: 1, filtered: 1, selected: 0

defauittvpnetadata defsulttvpmeasurementmetadata plod ogr_pkid

uoen_code
nterpolationtype_hrof

mterpalabontype title

v measurementtimeseries_point

£ Expression

Main 1N links

4 ogc_fid
3
oqr_pkd
4
>
parent_id
6
7
3 measurementtvp_time
9 measurementtvp vakie
10

’
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GML application schema toolbox use — XML

GroundWater
URI raw levels

((I)) URI

— —

jﬂ EnvironmentalMonitoringFacility (points) - Attributs d'entités
! g ou d1e Eréfér ences EXtEﬂSi on YEcteur B_BStEI’ ga d E fid http:/fressource.brgm-rec. fr/data /Piezometre/06988C028 1/F. 2
o — . 7\ Element Value
k‘“‘; |¢ » )’_" (= L ;: }J @gmlid Piezometre.06988 C028L.F.2
- gml:description Water well from national BSS (Banque du Sous-5ol) Data database. Piezometer monitoring ground water level
=) _— \ 4 gmlidentifier http://ressource.brgm-rec.fr/data/Piezometre/ 06988 C0281/F.2
v > ' g nbel by ab .
| “ ED S Q @codeSpace http:/fwww.ietf.org/rfc/rfc2616
> efiinspireld
B X ef:name Piézomeétre molasse piscine Chassieu - 69
ef:additionalDescription
2 — 1 "1 @ 4 ef:mediaMonitored
S @xlink:href http:/finspire.ec.europa.eufcodelistMediavalue fwater
@xlink:title water
EnvironmentalMonitoringFacility (points) ) ef:legalBackground
4 ef:geometry
4 gmlPoint
@srsName urn:ogc:deficrsEP5GR4326
Q @gmlid Piezometre.geom.2.06988C0281-F
) @srsDimension 2
gml:pos 45,7423745780909 4.96918640527985
@ ef:onlineResource http://fichebsseau.brgm.fr/bss_eau/fiche jsfTcode=06988C0281/F
4 ef:purpose
@xlink:href http:/fwww. sandre. eaufrance. fr/?urn=urn: sandre:donnees: 143: : CdElement: 2: ::referentiel: 3. 1:xml
(=) @xlink:title Ground water level measurement
: ef:broader
ef:supersedes
efsupersededBy
> efreportedTo
4 ef:hasObservation
1 e @xlink:href http:/fressource.bramrec. fr/obs RawO fferingPiezo /065988C0 28 1/F, 2&responseFormat=http: /jwww.openais.netwaterml/2. 0 &tempaoralF
@xlink:title Latest value (WaterML 2.0 format): Raw groundwater level measurement from piezometer 06988C0281/F.2
4 ef:hasObservation
@xlink:href http:/fressource.brgmrec. fr fobs RawO fferingPiezo 16388C0 258 1 /F, 2&responseFormat=application fison&temporalFilter =om%:3Aphenom
@xlink:title Latest value (JSOM format): Raw groundwater level measurement from piezometer 06988C0281/F.2
4
ﬁ’ Copy value +ffressource.brgm-rec. fr fobs/RawO fferingPiezo (06988C0 28 1/F. 2&responseFormat=http: {www.openais.net/waterml /(2.0
4 Copy XPath Il observations (WaterML 2.0 format): Raw groundwater level measurement from piezometer 06988C0281/F.2
4 Resolve external  » Embedded
T : Jobs RawOfferingPiezo /06988C0 28 1/F, 2R&MergeObservationsIntoDataArray =true
FOSSA4G-E 2017 WOTkShOp _ Paris — 2017_07_1? .@xlink:title ‘:” new layer . groundwater level measurement from piezometer 069880281 /F.2
4 gfrrepresentativePoint




GML application schema toolbox use — XML

4 om:resultTime

4 gmkTimelnstant
@gml:id
gml:timePo...

4 om:procedure

@ulink:href
@ulink:title

© om:parameter

4 om:observedPrope...

@xulink:href
@xlink:title

4 om:featureQflnter...

4 wml2:Monitori...

@gmkid

> gmlidentifier http://ressourcglbrgm-rec.fr/data/Piezometre

- gmlname
> sf:sampledF...

- sams:shape

4 omresult

- wml2:Measure...

ti_ASB605235028277DACEI9T31065C39B5E0FL
2016-12-15T14:00:00.000Z

http: /fid. eaufrance. fr fmet/403, xml

Electronic piezometric probe

http: {fid.eaufrance. fr fpar /1649 . xml
GroundWaterLevel

mp_4C6129820FC1 C2DE4AZFEES3F5GC5E1 AR

Piezo 06988 COF81/F.2

GroundWater
URI raw levels

(‘I))

URI

/" TimeSeries viewer

D timeseries, F63496 145B703E515AC455DESEAGE952352AE463
Starttime  05/01/2016 15:00:00 :
Endtime  15/12/2016 14:00:00 :
Unit m
Min value 18,077
Max value 19,113

m

19.1 4

8.1+ ¥ =2016-11-07T00:00:00.001

y=18.12
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GML application schema toolbox use — XML

Borehole

se de données  Internet  Traitement  Aide ’

BoreholeView (points) - Attributs d'entités
7O [T0) &
IoFegey FYiL YL~ ,
;a 2 E ‘d - 3 i ‘ fid http://ressource.bram-rec. fr/data/BoreholeView,/BSS00 IREWW
- * wb a'?% ¢°é] t ﬂbq Element Value
i @ ,ﬁ @gml:id BSSO0IREWW
& 4 gmkdescription Borehole description
4 gmlkidentifier http: //ressource.brgm-rec. fr/data /BoreholeView /BSS00 IREWW
@codeSpace http: /fwww.ietf.org/rfc/rfc2616
| gmkname Forage BSSO01IREWW
gsmip:identifier http://ressource.bram-rec. fr/data/Borehole/BSS00 IREWW
4 gsmlip:purpose
@xlink:href http: /finspire.ec.europa.eu/codelist/BoreholePurposeValue thydrogeologicalSurvey
@xlink:title levA® hydrogA®ologique, gestion de I3€™eau
4 gsmip:status
@xlink:href http: /fresource. europe-geology.eu/vocabs/BoreholeStatus/drilinaCompleted
@xlink:title drilling completed
4 gsmlip:drillingMethod
@xlink:href http: /fresource.europe-geology.eu/vocabs [DrilingMethod hydraulic rotary drilling
@xlink:title hydraulic rotary drilling
gsmip:operator BRGM (PIEZOMETRIE)
gsmip:driller INTRAFOR-COFOR
- gsmip:drillEndDate 1974-11-30Z
4 gsmlip:startPoint
P @xlink:href http: //resource.europe-geology.eufvocabs /BoreholeStartPoint/naturalL andSurface
XML @xlink:title natural land surface
4 gsmlip:inclinationType
@xlink:href http: /iresource.europe-geology. eu/vocabs BoreholeIndinationType fvertical
@xlink:title vertical
Lyon gsmip:boreholeMaterialCustodian unknown
- 4 gsmip:boreholeLength_m 23.0
@uom http://qudt.org/vocabjunit/M
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-~::'u:.(;M.L=~---ap:falje-atsi@ﬂ.~;.schema toolbox use — XML

Element Value &
gsmip:drillEndDate 1974-11-302
4 gsmlp:startPoint
@wlink:href http: /fresource. europe-geology . eufvocabs BoreholeStartPointnaturall andSur face
@alink: tite natural land surface
4 gsmip:iinclinationType
@ulink:href http: /fresource. europe-geology . euvocabs BoreholeIndinationType fver tical
@xlink: tite vertical
gsmip:boreholeMaterialCustodian unknown
4 gsmilp:boreholeLength_m 23.0
@uom http: /fqudt.orgfvocab funitM
4 gsmip:elevation_m 223.87
@uom http: {fqudt.orgfvocab funit/im
agsmipzelevation_srs http: /fwww.openagis.net/def/ors /EFSG0/5720
agsmip:source http: /fficheinfoterre.bram. fr InfoterreFiche fficheBss. action?id=06512X0037/STREMY
gsmip:metadata_uri http: /fwww.geocatalogue. fr/Detail. do?fileldentifier =BR._B55_BAA
gsmip:genericsymbolizer Mot provided

4 gsmlp:shape

4 gmlkPoint
@=rsDimension 2
@srsMame urn:ogcidefiors:EPSG: 4326
@qgml:id asmip.shape. BSS001REWW E
amkpos 46.1909541655103 5,18713262971692
agsmip:cored false

gsmip:accessToPhysicalDrillCore  false
4 gsmip:boreholeUse

@ulink:href http: /finspire. ec.europa. eu/fcodelist/BoreholePurposeValue fgroundwaterLevelMonitoring
@ik tite surveillance du niveau de la nappe phri Eatique
4 gsmlp:detailedDescription
@xlink:href http: ffwww, openais. net/definil /OGC 0 ftemplate
@xclink: title template
4 gsmip:geophysicalLogs
@xlink:href http: ffwww, opengis. net/definil /OGC0 unknown
@xlink: tite unknown i
4 gsmlp:geologicalDescription
@ulink:href http: /fressource. brgm-rec. fr fobs RawGeologicLogs/BS500 IREVW
@ik tite Borehole BSS001REWW geologic log available.
4 gsmip:groundWaterLevel
@ulink:href http: /fressource. bram-rec. fr /data Piezometre (065 1 240037 /STREMY . 2

@clink: title Description of Fiezometer attached to BSS001REWW. Provides link to SensorObservationService offering




GML application schema toolbox use — XML

4 gsmip:shape

4 gmkPoint
@=rsDimension 2
@srsMame urm:ogedefiors:EPSG: 4326 URI URI
@gml:id gsmip.shape . BSS001REWW
agmlkpos 46.1909541655103 5. 18713262971692
agsmip:cored false
agsmip:accessToPhysicalDrillCore  false
4 gsmip:boreholeUse
@xlink:href http: /finspire.ec. europa.eufcodelist BoreholePurposeValue igroundwaterl evelMonitoring Observations/ Geolog ical
@ik tite surveillance du niveau de la nappe phri @atique Iogs
4 gsmip:detailedDescription
@xlink:href http: {fwww . opengis.net/definil /OGC 0/template
@xclink: title template
4 gsmip:geophysicallogs
@xlink:href http: {fwwew . opengis.net/defnil /OGC /0 /unknown
@xlink: title unknown
4 Insmip:geolo
: Copy value -
{@link:hre fressource.brgm-rec. frfobs RawGeologicL ogs BSS00 1IREVIW

@xclink:titl Copy ¥Path nole BSSO01REWW geologic log available,

4 [nsmip:grour
; @ndink:hre Resolve external l_ Embedded ita /Piezometre /06512X0037/STREMY. 2
@xlink:title Des As a new layer thed to BSSO001REWW. Provides link to SensnrﬂbﬁruaﬁnnSEwicE offering
4 gsmlp:\grq:jijateihemlstrv " Add tolayer R
@wlink: tite unknown
4 gsmlp:rockGeochemistry
@xlink:href http: {fwww ., openais. net/definil /OGC /0 /unknown
@link: tite unknown
4 gsmip:poreGasChemistry
@xlink:href http: {fwwewe. opengis.net/definil/OGC /0/inapplicable
@xlink: title inapplicable
4 gsmlp:geoTechnicallnfo
@wlink:href http: v, opengis.net/definil /OGC 0 junknown

@uclink:title unknaown > 14



GML application schema toglbox use — XM

4 sos:GetDbservationResponse

@udink:href
@xclink: title
@wsi:schemalocation

4 sps:observationData

@agml:id
gmkdescription

» gmkidentifier

> gmkname

: omztype

> om:phenomenonTime

» omeresultTime

» om:procedure

: om:parameter
» om:parameter

: om:parameter

4 om:observedProperty
@xlink:href
@xlink: tite

» om:featureOfInterest

» omeresult

4 sps:observationData

> om:0M_0bservation

4 gsmlp:groundWaterLevel
@udink:href
@xlink: title

RawEarthMater

5lLogObservation BSS001REWW

http:firessource. bram-rec. fr/data Piezometre 0651
Description of Piezometer attached to BSS001REWY

v e

! Geology log viewer

Description  Lithologic observation for this level of borehole BSS00

0.0 SUPERF: TERRE
LIMON, ARGILELX
2.1
URI url
Observations/ Geological
logs
MEL /GALET (GRAVIER /SABLE, ARGILEL
j3 0S| ARGILE, JAUNE COMPACT
ARGILE, GRIS COMPACT
21.0
ARGILE, BLEU
23.0

L = = L P e e e T e
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L] n - an - o m

Elermnent

gsmip:drillEndDate
gsmlp:startPoint
@wlink:href
@alink: tite
gsmipcinclinationType
@ulink:href
@xlink: tite

Value
1974-11-30Z

http: firesource eurape-geology. eufvocahs BoreholeStar tPointinaturall andSur face
natural land surface

http: firesource, europe-geology. eufvocabs BoreholeIndinationType fver fical
vertical

gsmip:boreholeMaterialCustodian unknown

gsmip:boreholeLength_m

{@uom
asmip:elevation_m

@Euom
agsmipzelevation_srs
agsmip:source
gsmip:metadata_uri
gsmip:genericsymbolizer

gsmlp:shape

4 gmlkPoint

@srsDimension
@srsMame
@qgml:id
amkpos
agsmip:cored
agsmip:accessToPhysicalDrillCore
agsmip:boreholelUse
@xulink:href
@xclink: title
gsmlp:detailed Description
@wlink:href
@alink: tite
agsmip:geophysicalLogs
@ulink:href
@xlink: tite
gsmip:geologicalDescription
@udink:href
@uclink: title
agsmip:groundWaterLevel
@ulink:href
@olink: title

23.0

http: /fqudt.orgfvocab funitM

223.87

http: {fqudt.orgfvocab funit/im

http: /fwww.openagis.net/def/ors /EFSG0/5720

http: /fficheinfoterre.bram. fr InfoterreFiche fficheBss. action?id=06512X0037/STREMY
http: /fwww.geocatalogue. fr/Detail. do?fileldentifier =BR._B55_BAA

Mot provided

2

urn:ogcidefiors:EPSG: 4326
asmip.shape. BSS001REWW
45.1909541655103 5.1871326297169.2
falze

false

http: /finspire. ec.europa. eu/fcodelist/BoreholePurposeValue fgroundwaterLevelMonitoring
surveillance du niveau de la nappe phrA©atique

http: ffwww, openais. net/definil /OGC 0 ftemplate
template

http: ffwww, opengis. net/definil /OGC0 unknown
unknown

http: ffressource. brgm-rec. fr fobs /R awGeologicl ogs/BSS00 IREWW
Borehole BSS001REWW geologic log available.

http: /fressource. bram-rec. fr /data Piezometre 065 11ﬁEIEI3?fSTREMT.'7
Description of Fiezometer attached to BSS001REWW. Provides link to SensorObservationService offering

m

URI

URI




GML application schema toolbox use — Database

> WaterML2 flow (see slide 10, Timeseries viewer) but

client in database mode
J B -OR z M >< b [ang| g o el el abl | o] g @ T @

L ¥ 1>}
Couches g X
@ YV &, ~E Al -
/" agiv-tin
@ Environm
= N
Environ
4 [ [ linke
=
Envi
=
Env
=] OM_Observation -
Envi
’ =1 tType_ eature | o MomtonngPoint Type_mame | 2
2 HomtormgPomt =
Tim| procedure_href Type
Env omervedSTopnty el
ref
Envi d& ."' Table attributaire - MeasurementTimeseriesType_point :: Total des entités: 5000, filtrées: 5000, sélectionnées:
e
= VorstsergFon(Type o Lor naghent = = O = ==
Envi rFon(Type ngfen ¢ ;5 = T G & £ o = =l
=
Envi :asurementTVP_val MeasurementTVP_time id rementTimeseriesT
Env 933 45.41 2015-01-10T02:00:00.0002 234 timeseries.92787...
=
ﬂpe 234 45.41 2016-01-10T03:00:00.000Z 235 timeseries.92787...
=
Timelng
Env — | 45.41 2015-01-10T04:00:00.0002 236 timeseries.92787...
Env : \
ementTVP_y
= T e Y et — 45,41 2016-01-10T05:00:00,0002 237 timeseries.32787...
Env *eauwmﬁwe:'fne_c S
0bsl 237 45.41 2015-01-10T06:00:00.0002 233 timeseries.927B7...
=
Env 45.41 2016-01-10T07:00:00.0002 239 timeseries.92787...
OM_Observal 238
E Env ; 2 byt =~ | 239 45.4 2016-01-10T08:00:00.0002 240 timeseries.92787...
= —_—
Env Nemedvehie.
= reisduts_ Menturenen{Treseriesietadets_fenporextint href w\‘,:',‘: - 45.4 2016-01-10T09:00:00.0002 241 timeseries.92787...
== Enw ) o
241 45.4 2016-01-10T10:00:00.0002 242 timeseries.92787...
242 45.4 2016-01-10T11:00:00.000Z 243 timeseries.92787...
243 45.4 2016-01-10T12:00:00.000Z 244 timeseries. 927B7...
244 45.4 2016-01-10T13:00:00.0002 245 timeseries.92787...
AC A INAE AT A AN-00 ANNT 145 Fmeceries O07TRT




GML application schema toolbox - Custom viewers
API

> Custom viewer?

® apiece of code able to present some data in a visually appealing way
e.g. : timeseries as plot rather than list of (x,y) values

> Main ideas

® asimple and common way to express access to data: XPath on the
xsd

® acommon graphical APIl: PyQT

® asimple way to add new viewers for specific application schemas
(targeted to Python dev audience for now)
— Just create a new .py file in a given directory
— With a common base Python class

FOSS4G-E 2017 workshop — Paris —2017-07-18 > 18




GML application schema toolbox - Custom viewers

API

[©] example.py

class GeologylLogViewer(QWidget):
@iclassmethod
def name(cls):
return "GW Geology log"

f@classmethod
def xml_tag(cls):
# the XML tag (with namespace) this widget is meant for
# the second element of the tuple is an XPath filter
return ("{http://www.opengis.net/om/2.0}0M_Observation"
"./om:type[@x1link:href="http://www.opengis.net/def/observationType/0GC-GWML/2.2/GW_GeologyLog']")

@classmethod
def icon(cls):
return QIcon(os.path.join(os.path.dirname(__file ), "drill.svg"))

@classmethod
def init_from_xml(cls, xml_tree):
# parse data
data = []
description = resolve_xpath(xml_tree, "description/text()")
logs = resolve_xpath(xml_tree, "result/GW_GeologylLogCoverage/element/LogValue")
data = []
for log in logs:
fromDepth = float(resolve_xpath(log, "fromDepth/Quantity/value/text()"))
toDepth = float(resolve_xpath(log, "toDepth/Quantity/value/text()"))
value_text = resolve_xpath(log, "value/DataRecord/field/Text/value/text()")
value_cat = resolve_xpath(log, "value/DataRecord/field/Category/value/text()")
value = value text if value_text is not None else value cat
data.append((fromDepth, toDepth, value))
return cls(description, data)

def __init_ (self, title, data, parent = None):
QwWidget._ init_ (self, parent)

Raw

FOSS4G-E 2017 workshop — Paris — 2017-07-18

>19




Useful links

> https://plugins.qggis.org/plugins/geml application sche
ma toolbox/

> https://github.com/BRGM/gml application schema to
olbox

® Documentation, GUI presentation

> Multilinguism handling
® INSPIRE registry: same flow asking for English then Greek definitions
https://www.youtube.com/watch?v=EeAyyUOykVE

> How to test under QGIS3 until its official release

® 0SGeo4W
— Use OSGeo4W installer
— Advanced install \ Desktop -> add qgis-dev

— Then install the plugin from QGIS repository
® Virtualbox : http://hekla.oslandia.net/qgis gmlas box/

FOSS4G-E 2017 workshop — Paris —2017-07-18 > 20



https://plugins.qgis.org/plugins/gml_application_schema_toolbox/
https://plugins.qgis.org/plugins/gml_application_schema_toolbox/
https://plugins.qgis.org/plugins/gml_application_schema_toolbox/
https://github.com/BRGM/gml_application_schema_toolbox
https://github.com/BRGM/gml_application_schema_toolbox
https://github.com/BRGM/gml_application_schema_toolbox
https://github.com/BRGM/gml_application_schema_toolbox
https://www.youtube.com/watch?v=EeAyyUOykVE
https://www.youtube.com/watch?v=EeAyyUOykVE
https://trac.osgeo.org/osgeo4w/
https://trac.osgeo.org/osgeo4w/
http://hekla.oslandia.net/qgis_gmlas_box/
http://hekla.oslandia.net/qgis_gmlas_box/

Conclusion

> Generic work successfully tested on
® OGC: GroundWaterML2, GeoSciML4, WaterML2

® INSPIRE : EnvironmentalMonitoringFacilities,

BioGeographicalRegions, LandCover, ProtectedSites,
MineralResources, PointTimeSeriesObservation

> Our domain colleagues can now finally make use of
standardized content ©

> Next steps

Address (some) SWE specificities
® Have more domain widgets
® Handle other content type (JSON-LD ?)

® Workshop at Foss4G-E : github ticket to gather content to play with

Feel free to use, test, enhance it, propose evolutions
FOSS4G-E 2017 workshop — Paris —2017-07-18
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https://github.com/BRGM/gml_application_schema_toolbox/issues/12
https://github.com/BRGM/gml_application_schema_toolbox/issues/12
https://github.com/BRGM/gml_application_schema_toolbox/issues/12

Conclusion - whishlist
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Thank you

s.grellet@brgm.fr
m.beaufils@brgm.fr

hugo.mercier@oslandia.com
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