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ELF WP2 Modeling Guidelines

This document gives a short introduction to modelling of application schemas for
the ELF specifications. The application schemas shall build upon the INSPIRE
specifications and should therefore adhere to the requirements and
recommendations in the INSPIRE Generic Conceptual Model (GCM).
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Scope — important policy statement

The revised modelling guidelines are formed in such a way that an existing
INSPIRE implementation by default is conformant to an ELF specifications for the
themes that are in the remit of the ELF data specifications. The impact of such a
precondition is that all ELF additions have to be optional (not even voidable), and
that there should be no constraints on the INSPIRE that affects the INSPIRE GML
application schema.
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%g% ELF i Clause 2 - ELF modelling approach

Model structure / UML repository BEaEE Rk Rty O
| 4 l@ Model
4§89 ELF Model
4 58 FLF
#3 Overall package model
4 ¥8) ELFDataSpecification

Project Browser L & Overview
.[@ HEE B 2-E- 14 @! b ¥3 capplicationSchemas Addresses
4 (@ Model ! i 88 «applicationSchema» AdministrativeUnits
4 #3 ELF Model | i ¥8 «applicationSchemas Buildings
4« Bar i 48 capplicationSchema» CadastralParcels
%3 Overall packe?g!e rr_mdel > 88 Elevation
4= ELFDataSpecmcf’::j[ion_ S oG hicalN
b 83 ELFProductSpecification ) PRCEEiaciE g Qg iapRteiianies
b 88 UseCases i ¥8 «applicationSchema» Hydrogeology
b ¥8 INSPIRE Consolidated UML Model > #8 Hydrography
& 83 «applicationSchema» LandCover
il m._ | b » #8 .applicationSchema» Miscellaneous
I@;mpem;&mms | k@ Tagge...| Sosi éﬁpmjecmi_' I 8 <applicationSchemas» ProtectedSites

i ¥8 «applicationSchema» SeaRegions
& 8 Statistical Units
i %8 Transport Networks

[ 35 ELF Rrod-uctSpeciﬁcation '

;> 38 UseCases

4 ¥ INSPIRE Consolidated UML Model

b [ Foundation Schemas

b [ Generic Conceptual Model

i 1 Themes

4| i [ P

E‘F‘roperties :S‘Nnies | F:@ Tagged Values | Sosi iEﬁProjec‘r Browser |
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%% ELF-5 Clause 2 — UML modelling principles

ELF UML modelling Principles

To achieve INSPIRE compliancy in data modelling the following principles should
be observed:

Extensions shall not
* Change the specification but normatively reference it with all its requirements
* Set any additional requirements that break any requirement of the INSPIRE data
specification
* Add concepts that overlap with existing INSPIRE concepts
* Make a pure INSPIRE implementation non-conformant to the ELF specifications

Extensions may
* Add new application schemas importing INSPIRE or other schemas as needed
* Add new types and constraints in the new application schemas
» extend INSPIRE code lists if not centrally managed

== the Competitiveness and Innovation framework Programme (CIP)
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%ﬁ%‘ ELF-E5 Clause 2 — UML modelling principles

ELF UML modelling Principles (cont)

For each matching concept of INSPIRE and ELF identified from the analysis of the matching
tables, a corresponding concept is created in ELF. Where possible, these concepts should be
sub-classes of existing INSPIRE concepts (feature or data type, code lists etc.) by:

* Define additional optional attributes that are present in existing data or required by users but
missing in INSPIRE

* Add constraints to ensure that ELF meets the user requirements where applicable

* Define new ELF feature types for concepts that are present in existing data or required by users
but missing in INSPIRE

* For code lists in INSPIRE, identify matching codes and define additional codes where missing —
reuse as many values from INSPIRE as possible and define new values only if no existing value can
be matched. Describe any additional constraints (e.g. sometimes a code list value cannot be
mapped or a code list value depends based on the value of another property).

e Add optional associations where required

* Avoid the stereotype <voidable> for new attributes and associations, to ensure that a 'pure'
INSPIRE implementation conforms to ELF.

= the Competitiveness and Innovation framework Programme (CIP)
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%é%‘ ELFE5 Clause 2 — UML modelling principles

Example: NamedPlace

afeatureTypex

NamedPlace 1. Subtype all INSPIRE feature types valid for
e e ELF (topographic reference data)
i 2. Define additional attributes
1 S il S 3. Add constraints
+ﬂ;z:;;ft;iI&d“u’ie'-.x'in-gﬂe&:}luti:r" MD_Resclution [0..1] 4- Define neW ELF Classes (feature typeS;
+ localType: LocalisedCharacterString [1..%] .
+ m{:stDefsliI&I_:J‘Jis'-.'-'ingF!E's:Iuticn:th.1E‘_H55:Iuti:n [0::1] datatypes, COdElIStS)
+ relatedSpatialObject: Identifier [0..7] . A .
+ type: NamedPlsceTypeValus [1.] 5. Associate feature types (not in figure)

[from INSFIRE Consolidated Model::Themez Annex [
Geographical Names:|Geographical Names)

1

wLmions wdataTypes
afeatureTypen Populationindication PopulatiecnRange
NamedPlace
+ populationNumber: Integer + |ower: Integer
2 + EGNType: EurcGeoNameslocationType\Value [0..1] ‘ + populatiocnRange: PopulationRange + upper Integer
+ populationindicaticn: Populationindication [0..1] 3
constrainis
comstraintz 4 Tupper should be grester than lower}
Igecmetry is point {only Regicnal and Globall} Tlower should be greater than or equal to 1}
3 {name is ELF GecgraphicalName}
{population on NamedPlaces of type populatedPlace}
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%%ELFEEES@L Clause 2 — UML modelling principles

Step 1 - Subtyping INSPIRE feature types

+/administeredBy +upperLevelUnit
«voidable» 0. «voidable» 0..1

«featureType»
AdministrativeUnit +lowerLevelUnit
«voidable» 0.

+coAdminister
«voidable» 0..*

(from ELF Model::INSPIRF Nonsolidated UML Model.:
Themes::Annex :Administratjve Units::AdministrativeUnits)

«featureType»
Administrativ eUnit
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Clause 2 — UML modelling principles

Step 2 - Adding new attributes to ELF feature types

+/administeredBy +upperLevelUnit
«voidable» 0..* «voidable» 0..1
Admintstrativabnk *owerLevelUnit
+coAdminister «voidable» 0..*

«voidable» 0..* country :CountryCode

geometry :GM_MultiSurface

inspireld :ldentifier

name :GeographicalName [1..%]
nationalCode :CharacterString
nationalLevel :AdministrativeHierarchylLevel

+ o+ 4+ + o+ +

«voidable, lifeCycleInfo»
+ beginLifespanVersion :DateTime
+ endLifespanVersion :DateTime [0..1]

«voidable»

+ nationalLevelName :LocalisedCharacterString [1..*]
+ residenceOfAuthority :ResidenceOfAuthority [1..%]

(from ELF Model::INSPIRH Yonsolidated UML Model::
Themes::Annex I::Administrat{ve Units::AdministrativeUnits)

«featureType»
AdministrativeUnit

+ SHNCode :Thematicldentifier [0..1]
+ validFrom :DateTime [0..1]

the Competitiveness and Innovation framework Programme (CIP)
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Step 3 - Adding constraints

r — 7
(& Class : NamedPlace =~ «% b X
«featureType»
Geographical Names::NamedPlace =-Properties Constraint
+ geometry :GM_Object - General pcpulatioﬁNumberF.’opuIatedFiIace ~  Type: oCcL =
+ inspireld :ldentifier

+ name :GeographicalName [1..*] - Details

- Status: Approved -

«voidable, lifeCycleInfo»
+ beginLifespanVersion :DateTime
+ endLifespanVersion :DateTime [0..1]

«voidable» gt H z 3 =
+ leastDetailedViewingResolution :MD_Resolution [0..1] =-Rul / Wmm myust be: present if the type of the: NamedFlags is
+ localType :LocalisedCharacterString [1..*] -Requi[ements populatedPlace, */
+ mostDetailedViewingResolution :MD_Resolution [0..1] /----Constraints inv: seff.type-=forAll(t | t = NamedPlaceTypeValue:populatedPlace implies
+ relatedSpatialObject :ldentifier [0..*] / populationNumber- >notEmpty()
+ type :NamedPlaceTypeValue [1..%] - Scenarios
[=-Related
- Files
- Links
LRI Defined Constraints . MNew Save Delete
NamedPlace :
+ populationNumber :PopulationRange [O..y Constraint Type Status
constraints geometryIsPomtOrSurface ocL Approved
{geometrylsPointOrSurface} populahoanm1berPopulah=.dPIace 0cL Approved
{populationNumberPopulatedPlace}
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%%' ELFZ25 Clause 2 — UML modelling principles

Step 4 and 5 - Define new ELF feature type and associate it to another ELF feature type

+lowerLevelUnit
«voidable» 0..*

+coAdminister
«voidable» 0..*

(-

+/administeredBy
«voidable» 0..*

«featureType»
+upperLevelUnit Administrativ eUnit
«voidable» 0..1

country :CountryCode

geometry :GM_MultiSurface

inspireld :ldentifier

name :GeographicalName [1..*]
nationalCode :CharacterString
nationalLevel :AdministrativeHierarchylLevel

+ o+ o+ o+ o+ o+

«voidable, lifeCyclelnfo»
+ beginLifespanVersion :DateTime
+ endLifespanVersion :DateTime [0..1]

«voidable»

+ nat.ionaILeveINamfe :Il_oca.lisedCharacterS.tring [1..*] Add”‘]g a hew feature type
+ residenceOfAuthority :ResidenceOfAuthority [1..*] L . . .

constraints AdministrativeUnitArea associated to
{CondominiumsAtCountryLevel} .« . . .
{AdmininstrativeUnitHighestLevel} ELF administrativeUnit

{AdministrativeUnitLowestLevel}

(from ELF Model::INSPIRE Xonsolidated UML Model::
Themes::Annex I::Administrative Units::AdministrativeUnits)

«featureType» «featureType»
3 AdministrativeUnit . . AdministrativeUnitArea
fHNCOi‘gj:ntiﬁer = country + +adminUnit  +adminUnitArea
nationalCode (default) + SHNCode :Thematicldentifier [0..1] + lgeor'netry :GM_'S.urface
. identifierScheme= [~~~ ""°~ + validFrom :DateTime [0..1] k> + inspirelD :ldentifier
‘EuroBoundaryMap' 0..6 0.*| + landCoverType :LandCoverTypeValue
constraints «voidable»
{nationalLevelName not voidable} + beginLifespanVersion DateTime
{assication:upperlLevelUnit not voidable} + endLifespanVersion :DateTime [0..1]

the Competitiveness and Innovation framework Programme (CIP)
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an Clause 3 — Documentation

"1 Class : Address >3]
Properties — rprr—
General
o, e Details . B . e
+parentAdd Ot | sueonpe. esnseTyps = — .
All additional ELF *paranthddress sl pon o s
FalEanis Tagged Values IA— Vesion: 18
1Fi Rul
classifiers shall SN ool — S -

«feature Type» traint
Yp Constraints Language T =

contain definitions Addre |

+ inspireld :ldentifier :': Bo L USGA LS iS Lol % @ )
sufficient for + postion :GeographicPostion [1.%] ' Defition - -
+ locator :AddressLocator[1..*] fordered} An identification of the fixed location of property by means of a structured f

composition of geographic names and identifiers.

understanding of all voldables —

* alternativeldentifier .CharacterString [01] NOTE 1 The spatial object, referenced by the address, is defined as the "addressable
. + datus :Statusvalue [0..1] é object”. The addressable object is not within the application schema, but it is
claSSeS’ att rl butes’ + validFrom ‘DateTime possible 1o represent the address’ reference o a cadastral parcel or a building
+

through associations. It should, however, be noted that in different countries and

validTo :DateTime [0..1] regions, different traditions and/or regulations determing which object types should
H H be regarded as addressable OD,‘KtS
aSSOCIatIOHS, «voidable, lifeCyclelnfo» “;
+ begmLifespanVerson ‘DateTime NOTE 2 In most situations the addressable objects are current, real world objects.
1 d + endLifegpanVerson :DateTime [0..1]
operations an — =
. constraints o
appropriate data type (AddressPosition)
{AddressCountry} it -
e ey i . ss : Address —-
deflnltlons {EndLifeSpanVersion} e
. N Narme rdaress]
General
(fromELF Model  INSH RE Consolidated UML ?:‘-_-'u’fd_lﬂ Sweectype: TostmeType = — —— —
Modei:‘Themes: Annex | Addresses ‘Addresses) Advanced Asas Complexty |Easy -
Ru :GG!‘O e Kaywords Verson 2307
Requirements | Author porken - Phase 10
el =
Related MNotes
he B U s
«feature Type»

Address — Additional

description can be
added as a note.

the Competitiveness and Innovation framework Programme (CIP)

ICT Policy Support Programme (PSP) Call 6 (Grant 325140) EUROPEAN LOCATION FRAMEWORK




L
O F
l" FRAMEWORK

e Clause 3 — Documentation - diagrams

«3ppiationScnemas sappikcationSaneman

Ldmands rativsUnits Ldminds rative Unis

E + AdminigEtveSoundan E + AdminigEtiveSowmaay

E +Adminid@t e He raroryLevel E + Adminigativelni

a +Adminigaivelne E + AdminigEfivelnRARS
+ Conacminium P .71 E +oandominium
+Llegaismudiake +LandCovermypevake
+ FedaenceDMuinanly m + Admnldativelnk

E + Technlcal Siatusvake U +AdminigativelnR

(o ELF Model ELF-ELF
DtaSpedifcation:

-
| sesshsepanazsis's Overview diagrams

rpiconSchemas
Gaogaphical Names

[ + Geogeprizirame
+ GEmmalicaiGenden/ale
+ GEmmacaiNem bV akie
+ Nam edPlace
+NmesPlaETyReVAe: Lo
+ Nam eStusialue

zfeature Typas sfeature Typas =feature Typas
AdministrativeBoundary Administrativelnit Condominium

from INSPIRE G.{."l:*:-‘-:anﬂ UL from IWSPIRE Coned \dated LML Mode!

featvenesElak
:Pnn'::;l;;!\arne Madel T'-'M'r'_ "I'_r!-"' E-Administrative Themeas ":‘T-.m A gm "-I':_'-'?'n.'al Uitz
é + SpalingOmame Uitz Adminfpiretivelnits Adminigtrafivelnits
fomELF Moge ! INGFIFE
Coasal s UL Rboel Teme s
Annsd [ GRograonics! 5
Googra MEmE sfeature Typas sfeatura Typas sfeaturaTypas
AdministrativeBoundary Administrativelnit Condominium
diagrams
Il"i"
NamedFisce sfeature Types scodelists
efesture Types Administrativellnitirea LandCoverTypeValue
HamedPlace
From ELF. ELFDalaSpecification

GecpraphicalNames
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Clause 3 — Documentation - diagrams

Context diagrams

S —" .
+apper evellnlt

] +o0Adm inlger
vvoldables 41 :,

1 evoldanles 0

| |

S cE3AETypes
Ldminis rathveUinit

+Hiowel evaiinit

+adminige=dBy svoidabkes 0

wvoldables 0. + ountry -CounfryCode
cfeakineTypes +oondom mien + geomely GM_MuRiSufacs
Cpnaoamd niEm avcidables + WEpireld. ddenter
+admunit + name -SeogEphizaidame 17
Evoldznies + natonalCode Chamdesiing GeogaphicaiiEme
(from ELF Roge |- INSFRE _‘_——‘—\—5& + natlonzilevel AdminlgEiveHieEEnyLeel sd:ETYpES
Coasalida®d LRAL dodel: 153 CGeopraphicaiNams

cvoldabie. Ifely ckeinfs
+ Dbeghlieganveskn CaeTime
+ endL¥epanverdon (DaeTme [0 1]

Temes ARAex T

+ mekertelEme Bookan

+ooundany ____fﬂ'ﬁ:? ovakianles
—— SRR e o + natlonaieveiame LocailedChamciersmng 1.7 fom ELF hogel ELFUELF
eatiETypes | +3dm Uit ¥ BEdencORUTON ResdencoDRuUIRIR)[1.7] Dats Srecifcation
&aminis fathve Boundsry [*— wokdahies Zraleiaggendentiioge’s:

constalinis
{Condominium sAMCouninyLever
fAdm mRERN eUnIsgneELeve T
JAdm ntratve Ll owediavel}

Feogmphioa i HName s

{from ELF Moge! " NEPRE

ConsoilasEd LML Moge!
Themes Annext:
Adminisrative Unks

Adminigtrtivelnls)

S, =] R
IEmedr R +namediPBEcePolm

fom ELF Moge ! INSFI

ThemesAnaex [ Aaminlsira

ve L s Admialsted

sosgidafed LIAL Ragz!:
He L s

fRIURTypes
& dmini s fratve Linit

+ SHNCode ‘Themalicdentmerfl 1]
+ vangmom (DateTime {0.1]

«TREETpes
Mamsaracs 0=

fom ELF MogelE
Diata Spes
TolEN0SpEnags
GzographlcaiNams

(5]

*daETypes
Popuia ionRangs
+ populstion dnieger[d 1]
+ iower “miegerfo_1]
+ upper “Ateger[0.i]

{mom ELF Mode! “ELF ELF
DziaSpectication:
Scals |"--:|El_l eaEsitDas! s

FzogEonicaiNames)

canstElns
fhatlonzLevelham e nof voldanie}
{asEkation uppeneyeiing not voldanie}
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Clause 4 — ELF UML profile
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ELF UML profile
Stereotype |Tagged Value |Description Remark Value and examples
(tEChnicaIitiES) applicationS |targetNamespa TargthMLnamespaceofthe Mandatory | http://www.locationfram
chema ce applicationschema[lSO 19136] ework.eu/schemas/<them
. . . e>/<version>
The modelling guidelines -
SpeCIerS d prOﬂIe Of UML tO http://www.locationframe
. work.eu/schemas/LandCo
be used in ELF, based upon ver/1.0
similar UML profile for il i
suppress When true, identifiesthe feature values="true | false"
I N S PI R E- type asa typethatis created only default="false"
. inthe ELF UML application schema mas have
The ELF UML proflle adds toindicate that (1) the INSPIRE olute and
o featuretypeisincludedinthe ELF path which
some additional tagged data specificationand/or (2) to e
attach a constraint. When true,
values to the INSPIRE UML this feature type will be
. . suppressedinthe GML application
profile. Different name spaces S
. . .. profiles Comma-separated listof profile MasterLoDO
are def|ned’ N addltlon to the indicators which associates this MasterLoD1
. . model elementto one or more MasterLoD2
xsdEncodingRule that is levels of detail. Regional
Global
SpeCiﬁC tO ELF. If empty, itappliestoall
LeD's
dataType xsdEncodingRul | XML Schema encodingrule to Mandatory is019136_2007_ELF_Exten add
g apply sions 5]

Implementation

https://service.projectplace.com/pp/pp.cgi/r1025631019
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%é% ELF.s Clause 4 — ELF UML profile

Colour scheme

Overview/Feature Apply color coding system for Feature Types and data
Types & data types types

- INSPIRE white
- ELF light green

codelists Apply color coding system for codelists
- INSPIRE codelists light yellow

- ELF additional codelists yellow

== the Competitiveness and Innovation framework Programme (CIP)
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—nn, POssible migration path for national specifications? [not within the remit of
o ELF]. Virtual example for national address model.

class Objekttyper /

+situatedWithin \ ;

«voidable» 0..*
«featureType»
«dataType» *parentAddress AddressComponent
GeographicPosition «voidable» 0..1 «featureType»
\I; + inspireld :ldentifier [0..1] AddressAreaName
+ geometry :GM_Point featureT idabl - "
+ default :Boolean QST +component yoican’e ) - . + name :GeographicalName [1..]
i Address <> + alternativeldentifier :CharacterString [0..1]
«voidable» 1_«|*+ status :Statusvalue [0..1] ﬂ
+ specification :GeometrySpecificationValue “ |+ validFrom :DateTime (from INSPIRE Consolidated UML
+ method :GeometryMethodValue i . i Model::-Themes::Annex I.:Addresses::
s (fromlNSPIRAonso/idated * ‘_’a"dT° _'DatET'me o] Addresses
(from INSPIRE Consolidated UML Model:: Themes:: UML Model::Themes: Annex I «voidable, lifeCyclelnfo» i ——
Annex I:Addresses::Addresses) ‘Addresses|:Addresses) + beginLifespanVersion :DateTime «teature I ype»
+ endLifespanVersion :DateTime [0..1] AdminUnitName
+withinScopeOFE Consolidd{%d0..11L Model:: Themes:: + name :GeographicalName [1..]
«voidable» Annex l::Addregses::Addresses) + level :AdministrativeHierarchyLevel
Address (from INSPIRE Consolidated UML Model::
+ matikelnummer [0..7] Matrikkelnummer Themes::Annex I::Addresses::Addresses)
+ adresseBruksenhet [0..*] :AdresseBruksenhet T _—
+ grunnkets[0.."] :Grunnkretsld «dataType» PostlDesen ot
+ tettsted [0..*] :Tettstedld AddressLocator P
+ 0..*] :S : i o
. vs.;lgnkl!ets 20 *]O?CZ:JT;:;; + designator :LocatorDesignator [0..*] {ordered} + postName 44Geograph|c_aIName [0.."]
9 P 9 ) + name :LocatorName [0..*] {ordered} + postCode :CharacterString [0..1]
+ kommunalKrets [0..*] :KommunalKrets X
+ adresseTillegg [0.] :AdresseTillegg + level :LocatorLevelValue (from INSPIRE Consolidated UML Model::
+ koordinatkvalitetkode [0..1] :Koordinatkvalitetode (from INSPIRE Consolidated UML Model:: Themes:: Themes::Annex l:Addresses::Addresses)
+ altemativtNavn [0..1] :CharacterString Annex I:Addresses::Addresses)
::Address
v Uil dieiiier INSPIRE CodeLists and Datatypes
+ position :GeographicPosition [1..*] N X
+ locator :AddressLocator [1..*] {ordered} «codeList» «dataType» «codeLish
«voidable» GeometrySpecificationValue LocatorDesignator GeometryMethodValue
::Address ‘
+ altemativeldentifier :CharacterString [0..1] (from INSPIRE Consolidated (from INSPIRE Consolidated UML (from INSPIRE
+ status :Statusvalue [0..1] UML Model-:Themes::Annex I Model::Themes::Annex l:Addresses:: Consolidated UML Model:
+ validFrom :DateTime Addresses::Addresses) Addresses) :Themes::Annex I:
+ validTo :DateTime [0..1] Addresses::Addresses)
«voidable, lifeCycleInfo» +H++++
::Address
+ beginLifespanVersion :DateTime
+ endLifespanVersion :DateTime [0..1]
«DataType»
BygningsstatusHistorikk

{root,leaf}

+ bygningstatus :Bygningsstatus
Vegadresse + bygningshistorikkDato :Date
{leaf) {leaf} + registrertDato :Date

Matrikkeladresse
Seksjonsnummer skal
ikke veere med i
Matrikkeladressel D for
en matrikkeladresse

+ matrikkeladresseld :Matrikkeladresseld + veiadresseld :Veiadresseld
+ omradenavn [0..1] :Navn + adressenavn [0..1] :CharacterString

(from SOSI::SOSI Generell objektkatalog::
Bygg::Bygninger)

the Competitiveness and Innovation framework Programme (CIP)
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o . Possible migration path for national specifications. Virtual example for
Y ELF-2% national address model.

Advantages:

* Increase the national awareness of European requirements.

» Takes INSPIRE specifications seriously when revising national specifications.

* QOver time, reduce the need for transformations.

* Language independence, can use the alias mechanism in Enterprise Architect, or the
tagged values for multilingual packages, featureTypes and PropertyTypes as described
in ISO 19109 Rules for application schemas.

e Could use a subversion controlled version of the INSPIRE schemas to ensure that
updates / bugfixes are implemented.

* May use the same schema for both European and national specifications by using the
tagged value «Profile»

* May use the same schema for generalised products by using the tagged value
«Profile»

Disadvantages:

* More complex UML models (and GML application schemas)

* Introduces the «voidable» mechanism in national models

* Not all models can use this methodology due to their complexity.

== the Competitiveness and Innovation framework Programme (CIP)

Eu ea §— ICT Policy Support Programme (PSP) Call 6 (Grant 325140) EUROPEAN LOCATION FRAMEWORK

——



& ELF e Annex A — ELF configuration file

Configuration files for the generation of GML application schemas and feature
catalogues will be made available by request.

Questions?
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