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Data Conversion or a wrapper
mediator?
The Italian example of INSPIRE

implementation

Carlo Cipolloni — Geological Survey of Italy — ISPRA
Italian INSPIRE National Contact Point member
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ISPRA has carried out Data Specification
Test on:

o, Ccomment oLC oGE mSO
(]

Themes analyzed 10:

mEF mAM mNZ

1%
mOF mSR mHB

1 theme Annex |,

mSD

20%

1 theme Annex Il and

58%

8 themes Annex Il

69 comments

Theme Data Model mapped 7 : (Geology, Habitat, Environmental

monitoring Facilities, Natural risk zones, Area management/restriction,

Oceanographic geographical features, Sea Regions)

Dataset & Service application with data just conformed:

4
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Major problems identify in the test
Most of the domain expert people haven’t confidence with

the data model and especially with UML:

Application Schema "HabitatsAndBiotopes Implementation” [version 2.0) Application Schema <MNaturaMap: <« Habitat evaluation:
Type Docementation | Attributel Azs | Attribute ! Ascociation rele ! Constrainc Yalues | Ml Yoidable / Type Documentation | Attributel Asc Artribmte ! Values { Yoidable ! E12
Ciation documentation Enumerations Hos-¥. able Enumerations Hon-¥. able
rolelConstrain rolelC: i
t t
g liabita Carta degli habitat
dirtributian unit habitat distribution unit
Featurell] f
Fioprorentrindividual eature -
Featurer (unitrlina Fepresents
it ributicalad --Hame -l inspire idll | External abie ct identifier af therpatial [X] wnidable ID_POLY unique object =tring - SLetters 0,
habitatr Il abicstlfin exbernal abie stidentifier i 2 unique obiest ident identifier dentifying the
publiched by the rerpansible bady, uhishmay be wed by sutornal ion followed bi
applications ko referenge the rpatial abiest, The identifier is an region rolloved by 3
identifier af thesp atial nbie-<t, not an identiFier of the real-uarld zequential number
—-Hame - metadatal || Snur coof infarmation an Zourcelnfarmationl |01 MetadataURL | relationship 0.1
habitatr IEXAMFLE Surveys, monitaringpraarams, ote.
--Hame | beginlife r-an verrionl 11 Dake and time st uhichbhis |DateTimel midable Dlata_inizic Consta

werrianaf thespatialabict nar inrerted ar changed in the
[rpatial dakarat IINOTE Thir dake ir ra zorded ta enabl the
qeneration af change anly up daks Filar.

--Hame ==l coueraqe percentaqe arcal || The arcafexprocredin [Humborl A woidable
percentagerlof ahabitat uithin the qeometric objectthatic
ured tacollect, rtare and prorent informatian on the dirtribution
ofthe habitat (kype ) IIERAMPLEF orcontaqe of qrid<ell.

—-Hame | zmueraqe pereonkage lengehl [ The lanagth Ferzankaqal (X} wnidable
[esprarradinporsentager) nf ahabitat uithin the qoomatriz
Bbjezt that ir ured ba zall zt, rkars and prerentinfarmation an
the dirtributinn o the habitat (yp eIl

=-Hame ==l end liferpan verrionl || Date and time at uhichshic DateTimel woidakle

werrionof therpatialobicst warruperrededarrekiredinthe
rpatial dakar et IMOTE Thir date i re carded primarily Far thare
rerbems which "clare® an entryinthe rpatial dakaretin the event
af an atkribuke <hange.

—-Hame -l habitatl || lontificr far habitak typer urinqonenr  |HabitatTypel Mat2000 2000 Code String 1 Krown
mare slarsifizations hemer. I This Habitak may zonsirt of only

one HabitatType accordingta ane or mare clarrification gres;nz
rehemer. Gl
tmtalfires Hame | tatal areal |1 The areanf ahabitat (enprenred in Humberl [X} midable AREA The area of a habitat | Double 1
hestares) wikhin the qeametriz abjestthat ir wred to zalle<t, in square meters
rtare andprerentinfarmation an the distrikutionaf the hakitat hiwith th
[trped IESAMPLE frca of arid zell. [match with the
polygon tokal area)
emtallanqth --Hame I tatal lenathl [ The lenath of a habitat (oxprossedin  |Humberl (X} wnidable FERIMETER  |Habitat shape Diouble 1 We sup!
motors) uithinthe oamotric obioct that ir ured to colloct rtaro perimeter the habi
and proront infarmation anthe dirtribution of the habitat |
Cerpelll polygon
perimet
--Hame -l aeametryl |1 The arametrs af cash unitina GH_Okjectl SHAFE Polygon 1

zallzztinr |
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What is the impact of INSPIRE data

Mainly on the corresponggnce%etween local and INSPIRE

attributes: but also a hard work to harmonize the terms to

codelist or vocabularies.

‘Most of information required in INSPIRE Data Model are
aggregated in an unique attribute (i.e. lithology);

Some INSPIRE attribute aren’t stored in our DB because
represent a constant (i.e. data custodian all=MinSvEc);
Some local informations not find a correct allocation in
the INSPIRE schema.
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Main question after and during the test of Data
Specification model is:

All own database should be modify for
=9

N~
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the database to match INSPIRE
the information distribution; most

In great part of the case
model should be modify in

of attribute are just

'ﬂﬂl‘l‘LEB“.?‘\‘_‘
dltapbase e
| «DintaTypes Borehol
e Barehole:BoreholsDetalls Borehale StartPointCode

Bowspols::

ErsTIuL ‘eauLisia bogud

+ OBIECLID 2uL1SIQL0050ID

qeweno ezuLieig Abeiuud

8gpeouqual zpE-200gsa8)

+ omECLD “EeIsoUzpbCIsEey

Botspoe::
gpzouqsady 2DE Lousssiou;

calcolato con la query
Qtetto - Qletto

2uLleiq LAbeziLd

bLOL0UGHSL0[S[E :62ULIGIGLADEDONpIE.

2 b
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1l campo rango non &
definito nel DB di
partenza & un campo
calcolato con
selectiquery: Se
Formazione IS NOT
ILL then “Formation]

dnosCowbsaus ‘sauL11g AbspONPIe
dnojsoisL ‘e2uL161g1AbSDONpIE.

SIS oy

Mol ‘e2uLeIa1AbeDonpIE.

Botspols::8qp2ouqsall 2DE CItole.

OBIECLID ‘e2uLlelaLMbe0ID
be

£ seuLieq AbeziuLd

B operator  Cl_ResponsibisParty

|A dritar C1_RespanaibieParty
friing: TM_Pesiod

|+ aninghsthad

EorehcieOnEngMetncaCode

statalypes
ExtendedBoreholoDetalls.

purpose: BomrhalePurposeCode {1, 1
dataCusiodisn: C1_RespoostieParty

w4+ 4 4+

+ Eis2nb :e2upieig AbeRuud + EWwe2nsreo :s2ukie|q Absponpiel i startPaint  BoreholeStartPomiCods
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We have use some specific software (Go Publisher) to
transform the geologic database in INSPIRE to provide
WEFS and WMS in INSPIRE compatible format

GO Publisher Desktop
File Edit Tock Help

B ,,,ILE GEEBXER TMBTeHexaviBa\E 2

Froject | Ssmrlus SEU Filkers || Desktupszetlngs WFEseHrlus Auentsethnus
Praject name | GE_INSPIRE_2 | CH\Documents and Settingsicarko\Documentiige_gu_ISPIRE_VZ.gop fnt

Target namespace | Prefix |

Databiase to ¥ML mapping

s s o B L S TPENSL Sepier

H CARE_SEEI!_ALL o [+ Table e laml:FeatureMember o et " : laml:FeabureProperty Type
W W

5 ------ T Count_ gsmlGealogicUinit{gsml: geochemistry A

------- 'ﬁ LEGENDA igsml:GeologicUnitfgsml:geologicHistory

b 2T shape THER gamliGedlogicUnitfgsml:geclogicUnitType ’ gsml: GeclogicFeatureProperty Type

------- T FORLIOGEOLOGICO YARCHAR gsml:GeologicUnit/gsmi:metadata cgu:LocalizedGenericameType

'- ------ 7T NOME YARCHAR, gsril: GeclogicUnitgsmi:metamorphicCharacker ™ . {aml: StringOrRefType

------- {7 oBIECTID OTHER gnl: GeologicUnit/gsmi: chservationMethod 51D

------- 1§ TIPO_LNITA_GEOLOGICA YARCHAR gsrrl: eclogicUnit{gsml:occurrence grnl:ReferenceType

------- ﬁ’ shape_Length gsml:GeologicUnitfgsmloutcropCharacker b

....... ﬁ’ SHAPE_fid INTEGER: gsml:MappedFeature/@ol:id ? D

....... ﬁ’ LAGE_LURN YARCHAR gsml: GeologicEvent fgml:identifier = aril: Codeithauthatity Type

5T SOMMERSD

------- ﬂ’ SIGLA_UNITA GEQLOGICH YARCHAR gsml:GeologicUnit faml: name gl CodeType

------- T shape_Area

:' """ 77 ERa

------- T_I' ET&_SUPERICRE YARCHAR qgsml: GeologicEvent fgsmlyoungerilamedfge qgril:ReferenceType

------- 'ﬁ PERIODO YARCHAR qgsml: GeologicEvent/gml:name qgril: CodeType

------ ﬁ ETA INFERIORE YARCHAR gsml: GeologicEvent fgsml: olderMamedfge qgril:ReferenceType
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Publish data in a INSPIRE format, but what |t S
happen? If you need to publish data

In more than one standard.

services

Schema transition
software

I have to replicate the
service many times.

Each service should be
replicate x times as much is
®®9® the standard to serve!
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— =wis:Feature Collection xsi: schemaLocation="http /fzrmlns geoscital org/GeoSciML-Coref3 0 fleyF/DataSpecticationTestnspireTISPIRE GML application schemas w2 0 2fzsdiGeologyCore xsd
hitpffwraree opengts netfwis/2 0 ity fachemas opengis netiwis/2. 0fwis zsd http:lwww opengts netfgml http:fschemas opengs netfeml’3 1 Wbase/gml zsd" timeStamp="2011-11-11T12:00:00"
numberMatched="1" numherReturned="1">

+ <wfs:boundedBy><fwis:houndedBy>
— <wis:member=
— <gsml:MappedFeature ns1:id="isprasg gmf 354"
+ <gsml: observationMethod></gsml: ohservationMethod>
+ <gsml:positional Accuracy=></gsml:positional Accuracy=
+ =gsml:resolutionScale></gsmlresolutionScale>
<gsml: samplingFrame nsl:type="smmple"/>
+ <gsml:shape=</gsml: shape>
—<gsml:specification>
- <gsml; GeologicUnit nsl:id="isprasg1">
—<nsl;description>
Mized albpional deposits due to alternation between flumal and debns-flow process; maily composed by alternation of sand-gravel and clay. Partialy cemented.
<fnsl:description=
- <gsml:observationMethod>
—<CGI Term>
<qualifier xsi:nil="tre" nilReason="rmszmg">
<value xlink:href="http:resource geoscunl erglclassdier/ cpyfeatureobservationmethod/0014" xink: title="3ynthesis from multiple sources'/=
</CGL Term>
<{gsml;observationMethod>
<gsml:purpose>typicalllorm</gsml: purposes
—<gsml: geologicHistory=
— <gsml: GeologicEvent nsL:id="isprasg event. 1">
<gsml: eventProcess xlink:href="ttp:/fresource. geoseimnl org/classfier’cpleventprocess0 16" xlink: title="depostion" /=
<gsml:numericAgeDate xsi:nil="trmie" nilReason="rmssmg"/>
<gsml: olderNamedAge xlink:href="urncgiclasefier 105 5 tratChart: 200908 Holocene" xlink:title="Helocene'f=
<gsml:youngerNamedAge xhnk:href="um cgclassifier T3 SiratChart 200908 Holocens" xlink: title="Holocens"f=
<gsml: eventEnviromment xsi:nil="true" nilReason="mizzmg" />
<gsml:incrementalDisplacement xsi:nil="tre" nilReason="rmssing"/>
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Technologies solutions?

There is another solution?
YES

Re-build our database in INSPIRE conformant format.

Disadvantages:

* High impact on the own system,

« Just one way to publish data — INSPIRE format, if not
create a data model more extended,

*Not flexible on the future modification;

Maybe not conformant with the WNational and/or other

P
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What it's happen if we use a wrapper
solutions?

What it’s a wrapper: it’s a mediator uniform user
interface that queries the integrated view of
heterogeneous information sources in a global data
model.

In this case the wrapper represent a mediator frontend
JAVA Connector (Exows developed by BRGM) to map
the local WFS/WMS that are including all of the INSPIRE
information in: INSPIRE compliant services;
OneGeology compliant services and in national or other
kind of standard.
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Publish data in multiple formats

Databases WMS / WFS Services

)
)
e ! ) ) European standard
— M = WMS |
— wcs _
WMS / WFS Services

WEFS
: )
\ International standard

WxS
WMS / WFS Services

]
1

GML
XML

) National standard

|

___
Java connector
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INSPIRE TEST Data Specification Web Service

Debug is disabled by eXows configuration

Sasw the confiparation file

WIS

getCapabilities

Service Fersmnl.anguage Test
WHE 1 11 eng _'JJ
SIS 1 3.0 eNg :_r'_.'_:-f::

e

geitMap

Service Versiom _ LayerMame ; Language Siyle Full Exient Test Partial Fxtent Tast
WME 1 2 2 GE _CARG GIT_Age jeng__ i ; (Baptial] o
WMs 111 GE CARG GEOMORFHOLOGY ita

i[Fartial]

getFeatureInfo

Service Versmn ) LayerMName annatlang:uage Test
WIS _:_1 1.1 __GE CARG G _hge :GSML EN A L]
WS (1.1 GE CARG GT_T Age HTML eng [Lirk]
WS 1.1.1 GE CARG GEOMDRPHDLOGY GSML N ﬂ._ B [Link]

WMS 111 GE_CARG GECMORPHOLOGY HTML eng [Link]

WS
getCapabilities

Service Version Language Test
WES 1.00 eng ILilk]

geitFeature

WES 1.00 | IHSPIRE_GE_GeclogicUnit:GE_CARG GU_Aze MAXFEATURES=10 [Link

Exows

example
for INSPIRE
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Wfs response standard with INSPIRE

— <wis:Feature Collection xsi:schemaL ocation="http/fxmins gecsciml orglGeoScIL-Core/3 0 file/F TrataSpecificationTestinspire/ T SPTRE GMML_ application schemas w2 0 2fesd/GeologyCore zsd

hittp:ffarwmar opengls netiwis/2. 0 httpafschemas. opengis netfwis/2, Ofwts zed htp e opengis. netfoml hitp fzchemas. opengis netfgmli3. 1. 1/bazelgml xsd" timeStamp="2011-11-11T12:00:00"
numberMatched="1" numberRetumed="1">

+<wis:boundedBy=></wis:houndedBy=
— <wis:member=
— <gsml:MappedFeature nsl:id="izprasg gmf 354">
+<gsml: observationMethod></gsml: observationMethod>
+<gsml:positional Accuracy></gsml:positional Accuracy>
+ <gsmlresolutionScale></gsmlresolutionScale>
<gsml: samplingFrame nsl:type="sunple"/>
+ <gsml: shape></gsml:shape>
— <ggml: specification>
— <ge-core: NaturalGeomorphologicFeature nsl:id="isprasgi gm 354"=
— <gsml: observationMethod>
—«CGI_Term>
<qualifier/>
<value/>
</CGI Termm>
<fgsml: observationMethod>
<gsml: purpose>mstance</gsml:purpose=
— <gsml: geologicHistory >
— <gsml: GeologicEvent ns1l:1d="isprasg history gm 354"
<gsml:eventProcess/>
<gsml:numericAgeDate xsi:nil="trus" nilReason="muzzing"/>
<gsml: olderNamedAge xlink:href="um cgiclassifierIC 3 Strat Chart: 200908 Holocene" xlink: title="Holocene"/>
<gsml:youngerNamedAge xlink:href="urn:cg classifier IC5: StratChart: 200908 Holocene” xink: title="Holocene"f=
<gsml: eventEnvironment xsi:nil="true" nilReason="mizzmng"/>
<gsml:inerementalDisplacement xsi:mil="true" nilReason="missing"/>
<fgsml: GeologicEvent>
=fgsml: geologicHistory>

— wraa_rararralatad] Tnit=
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“L example

Service. “.’ersmn La}ferNaJm Language Siyle Fu]l Extent Test Partial Extent Test f r

OneGeology

WIS ;1.1.1' ' ';DGE IME sfics Ceologitind. i _ [Full] _
e e T e
i e el e i i e

WMS 111 OGE_IM Suface GenlogicStructure eng
WS 111 OCE 1M Swface CeologicStructure ita

{[Partial]

getFeatureInfo

Senm:e "i.’ersmn LayerNaJm: Eanthanguage Test
WME 111 OGE IM swface GeologeUnit  GSML N.A.
WMS 111 OGE IM swfare Geologicllnit  HTML eng.
WS 111 OGE IM swfice Geologiclnit  HTML ita

WMS 111 OGE_IM Sufue GeologicStructme GSML HA. 11

WMS 111 OGE IM Suface GeologicStructue HTML eng
WIS 111 DGE 1M Su:rfa;:e _GreologicStrctare: HTML ita

WFS

getCapahilities

Senl'u:e "i.’ersmn Language Test
WES 1 EI EI ;eng [Link]
WES 100 ita 'LuJ.,

getFeature

WFS __1_.n:n__ OGE 1M swfacs Geologicllnit | MAXFEATURES=10 [Lin]
WFS 100 OCE 1M Swface GeologicStructure MAXFEATIRES=10:Link]
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Wfs response standard with

NnaCaanlnnvy

— <wifs:Feature Collection xsi: schemaL ocation="http:/www opengs netfwis http/ischemas opengis netfwis'1. 1 Ofwis zsd http/ifwww opengis netfgml hitp ifschemas opengis netigmli3 1 Ubase/gml zsd

urncgiaming: Ol GeoSoldL2, 1 hitpfwww, geoscunl orglgeoscumliZ. zsdigeozcunl xed htp fiwww opengis netlom/ 1.0 hitp:fschemas. opengiz netfomy']. 0. 0fom zed hitp /iwrww opengis netlsampling/1.0
http:fischemas cpengis net/sampling/1.0. Ofsampling xsd">

— <gml:featureMember=
— <gsml:MappedFeatwre gml:id="1">
+ <gsml: observationMethod></gsml: ohservationMethod>
+ <gsml:positionalAccuracy></gsml:positionalAccuracy=
<gsml:samplingFrame xlink:href="ffrature getGmlValueFromG3MLap ath(gsml Mappe dF eature/gsml samplingFrame @dink href')"f=
— =gsml: specification>
— <gsml: GeologicUnit gml:id="1">
<gml:name>]</gml:name>
— <gml:description>
Deltaic, allrnal and coastal plain deposits; aschan deposits
</gml: description>
<gsml: geologic UnitType xdink:href="litho stratigraphic_urmt"f=>
— <gsml: observationMethod>
—<gsml: CGI_TermValue>
<gsml:value codeSpace="htty fwwrw cgi-iugs. orghun'>synthesis of multiple published descriptions</gsml:value>
<{gsml: CGI_TermValue>
</gsml:observationllethod>
<gsml:purpose>typicalllorm=/gsml: pwpose>
— <gsml:preferredAge>
—<gsml: GeologicEvent>
— <gsml: eventAge>
—<gsml: CGI TermRange>
— <gsml:lower>
—<gsml: CGI_TermValue>
<gsml:value codeSpace="http /fwww cgi-tgs orglun">um o classiier ICS: StratChart: 200905 Holocene </gsml: value >
<fgsml: CGI TermValue>
</gsml:lower>
— <gsml:upper>




— " ;{1" = M: ;-_-__-:-:_Tr :1' I
g- } ISPRA "SEgie - ﬂ
Butituinns Superiore pey L Proteriong e = f o 14
+ 1o Bicerea Ambienen s A 4 ’#_.L;

SERVIZIO GEOLOGICO DITALIA 7=

Remarks on data conversion solution
Advantages:
* Not need to build more than one Database view
* Publish the data as INSPIRE format in a direct way without
framework (i.e. ArcGIS for INSPIRE tool or Snowflake)
Disadvantages:
» Multiple management of the services (at least one for

standard) - require more resources;

 Acquire hew pieces of software — commercial and/or open-

source
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Remarks on wrapper solution
Advantages:
* Not need to build a spoecific Database
*Publish the data in multiple formats (INSPIRE, International,
National) using the connectors
Flexible to the future modification of the models;
*Not need to modify the SDI architecture
Disadvantages:
‘Need of a training course to configure the multiple

connectors.
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In the end is better data
conversion or a wrapper
mediator?

QP2°9?°°7°?

Thank you for the attention!
Please questions???



