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Summary

* Methodology for the production of the GSC
data model

* INSPIRE DS extension approach
* Aninsight into the GSC data model
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Use case 1

Data Req. 1

(excel)

Use case 2

Data Req. 2

(excel)
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Use case n

Data Req. n
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1. Create a template file in order to collect the pilots’ data
modelling requirements in a structured way.

2. Request each pilot to provide the list of attributes /
information, the code list / code list values needed to run its
use cases.

3. Align pilots’ data modelling requirements

Compare data requirements so collected with the relevant
INSPIRE Data Specifications

5. Provide an extension of the INSPIRE data models to take into
account those elements included in pilots’ data modelling
requirements not covered by the INSPIRE Data Specifications.

6. Detailed procedures and instructions for the revision loop

GeoSmartCity Cip i
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Alternative deliverys:

1 = simple semantics + 2D geometry

2 = simple semantics + 3D geometry

3 = extended semantics + 2D geometry

4 = extended semantics + 3D geometry + additional 3D feature types

Geometry

R

*Includes Building Base

Figure 3: Content and structure of application schemas for theme Buildings

Feature types are represented in blue. Abstract application schemas are represented in green.
Instanciable application schemas are represented in red.
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INSPIRE Reference: D2.8.111.2_v3.0
TWG-BU Data Specification on Buildings | 2013-12-10 | Page 285
City GML {Building) TWG BU model (Building)

Core attnbutes (inherited) From BuildingBase - AbstractConstruction
name inspireld

creationDate name

terminationDate keginLifespanersion

ExtemalReference endLifespan'/ersion

Association to Address externalReference

Building affributes dateOfConstruction
geometry dateOfDemolition

class dateOfRenovation
function heightAboveGround
usage elevation
yearOfConstruction conditionOfConstruction

| From BuildingBase--AbsiractBuilding

buildingMature

- yearJfDemolition
apping between
storeyHeightsAboveGround cumrentlse

storeysBelowGround numberOfDwellings

numberOfBuilding Units

numberOfFlocrsAboveGround

aggregation info Parts

- storeyHeightsBelowGround ™
I ty a n aggregation into Parts

From buildings2D: AbstractBuilding

geometry2D

From extended2D::AbstractBuilding

INSPIRE BU model

association to Address

association to Cadastral Parcel

address

document

numberOfFloorsBelowground

heightBelowGround

matenalOfRoof

matenalOfStructure

materialOfF acade

cfficialArea

officialValue

roofType

energyPerformance

heatingSystem

heatingSource

floorDescription

floorDistribution

connectionToWater

connectionToSewage

connectionTolGas

connectionToElectricity

connectionToWater

MOTE: attributes coloured in green are those coming from Core profiles
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Pilot 01 Pilot 02 Pilot 03
uc- uc- INPUT_OU
UC-GSCPOI- | UC-GSCPOL- | DATA LOGIC NAME UC | Gscpoz- | Gscpop- | DATALOGICNAME | DATALOGICNAME | b py) oGic NAME * DESCRIPTION LOGIC NAME * wpur |PATATYPE |\ SPIRE Buildings CityGML + Energy ADE
o1 02 (PILOT ) GSCPO2-m (PILOT2) (PILOT3) * E =Y
- - 02 |+ 03 |~ - ~ | NDATAY - - -
BuildingTerritory.Geo Building.Geometry
X(1,23,4,5, metry 2D; e 2D; . L . bldg:lodOFootPrint
X(1,2,3,4,7 . X X X Building.G try 2D . - try2D foot| t of the territ | build INPUT g ry2D
6, 6bis, 7, 8) ( ) BuildingUE.Geometry AN EconomicActivity.the_| BN ootprint of the termitarial bullcing Y ¥ [data type]
2D |geom
X(1,2,3,4,5, T T . A
6, 6bis, 7, 8) BuildingUE.Name X X X Building.Name name Name of the building INPUT Text name (0..%) gml:name [string]
bldg:function (0..*)
X(1,2,3,4,5, o L Building.Nat: - L . - delist] OR
6(,6bis, 7,8) X(1,2,3,4,7) |BuildingUE.Nature X X X Building.Nature (ETEI[I:IEF) ature buildingNature Typology of the building INPUT Code list  |buildingNature (0..*) Ei:g:eulssa;e (0.4
[codelist]
Building.gid; N
Id INPUT Numb
UserBulding.gid; NS umber
X(1,2,3,4,5, T . A ) o .
N BuildingUE.Ownership ownership Ownership of the building INPUT Code list
6, 6bis, 7, 8)
Building.currentUse Type of uses of the building (use
X(1,23,4,5 bldg:cl. 0..1]
(% 777 ] X(1,2,3,4,7) [BuildingUE.Use(s) X X X Building.Use(s) (__TUTIL); currentUse classification based on the energy INPUT Code list  |currentUse (0..*) gc.ass( )
6, 6bis, 7, 8) A - . [codelist]
EconomicActivity.tser certification)
Building.Postcode; - s
X(1,23,4,5, . . Rk Add building (Street, Civic, C
( K X(1,2,3,4,7) [BuildingUE.Address X X X Building.Neighborhoo address ress building (Street, Civic, Civic INPUT Text address (0..%) bldg:address [data type]
6, 6bis, 7, 8) d sub)
Building.Construction
X(1,23,4,5, BuildingUE.Costructio period - begin; Building.__EPOCA; . Costruction Year of the building (if . bldg:yearOfConstructio
X X X dateOfConstruct INPUT Numb dateOfConstruct 0..18
6, 6bis, 7, 8) nYear Building.Construction |Building.UserYear ateQitonstruction available or estimated) umber ateOfConstruction (( n (0..1) [YYYY]
period - end
BUITAINg.Neignt;
X X X Building.height_statu heightAboveGround Total height of the building, in meters|INPUT heightAboveGround
X(1,23,4,5, . Building.Total Vol f the building (b de: Vol 0..1]
( ! X(7) BuildingUE.Volumes X X X uilding.fota volumes OL,mA]e(,) € u'( ing (by energy INPUT Number goeeroesyolimeliil)
6, 6bis, 7, 8) volumes certification or estimated) [double]
X(1,2,3,4,5, e Surface of the building (by energy ade:ThermalBoundaryS
X(7 BuildingUE.Surf rf; INPUT Numb
6, 6bis, 7, 8) Y UiCing urfaces surtaces certification or estimated) umber urface [data type]
Building.El i | Elevati f th t
X X X ReCliEE S Etiontvs elevation evationotthe grf:und comparerj! ° INPUT Number elevation
ue sea level at the point of the building
Building.Number of numberOfFloorsAboveGr ) numberOfFloorsAboveG
X X X Number of floors (attic excluded) INPUT Number
floors ound ound

GWEF - INSPIRE CONFERENCE 2015, LISBON, 25-05-2015
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class Building2D-Energy

Building2D

- Base
afestureTypes

+ inspireld: Identifier + installationNature: Installatior}

avoidable, lifeCydielnfox |
+ beginLifespanVersion: DateTime 4-—-—"“""‘-" <+installstion 0.
+ endLifespanVersion: DateTime [0..1]

wvoidables

«voidablex

OfCH ion: ConditionOfC:
dateOfConstruction: DateOfEvent [0..1]
dateOfDemolition: DateOfEvent [0..1]

dateOfRenovation: DateCfEvent [0..1]
elevation: Elevation [0..7]

0.
0.7

R

nar:e: GeogvaphimlNam‘; 0.1

2

«featureTypes

«voidables

ildi 0.7
currentUse: CumrentUse [0..%]
numberOfBuildingUnits: Integer [0..1]
numberOfDwellings: Integer [0..1]
numberOfFloorsAboveGround: Integer [0..1]

LS

«festureTypes B 2 «f_eat\leType,

L3 B0 Y B

«featureTypex
SolarThermal System

«voidablex
+ surface: Decimal [0..1]

A [

«featureTypes
Buildings2D::BuildingPart L]

|0 D: Buildi /2D [1..4]

verall
ML
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BuildingsBase
«dataTypes
«dataTypes «dstaTypex OfficialArea
BuildingsBase::Elevation BuildingsBase::DateOfEvent ——
+ value: Area
B ; Y i «voidables
+ elevationValue: DirectPosition + anyPoint: DateTime [0.1]

+ heightParameter: Length [0.1]=2.10 m

+ beginning: DateTime [0..1] +

+ end: DateTime [0..1]

«dataTypes
BuildingsBase-HeightAboveGround «codeLists woodeLists
CLGE_OfficialAreaReferenceValue Other i
+ value: Length
wvoidables o tags fags
s extensibility = none extensibility = any
+ «dataTypes = eulcodeL ist/O! &
+ ststus: HeightStatusValue BuildingsBase::CurrentUse
+ cumentUse: CumrentUseValue

«voidables
+ percentage: Integer

i heated
internalPrimaryAres, internalOtherAres,

internalResidualArea, internalServiceArea.

«dstaTypes
BuildingsBase::ExternalReference

+ informationSystem: URI

+ informationSystemName: PT_FreeText «dataTypen
+ reference: CharadterString OfficialValue
«oodeLists
svolabies CurrencyValue | .. __J EUR SEKMDLCHFISK|
+ cumency: CumencyValue SRR D
- ype» + informationSystemName: reeText
dataType: e Syst PT_FreeT
BuildingsBase::BuildingGeometry2D + offici 7
+ referencePercentsge: Integer
3§ geomery M Onlee + valustionDate: DateTime —a
« s
I Inte
+ referenceGeometry: Boolean e iniager Offici
* 0.1 constraints * " | wansactionPriceFull
wvoidables {either value and currency or informationSystemName shall be provided} sonPri
+  Length {informationSystemName shall be present in one external reference} wansactonPriceSimple
+  verticalGeometryEstimatedAccuracy: Length [0.1]
«dataTypes
FloorDescription
+ floorRange: FloorRange [1..%] T
«voidsbles FloorRange
+ sreaOfOpenings: Ares P
+ cumentUse: CurrentUseValue [1..%] 'a b
+ document: Document [0..%] + lowestFloor: Real
+ floorArea: Area
«dataTypes + height: Length
VolumeMeasure «dataTypes «dataTypes + numberOfDwellings: Integer
PositionTy -
+ value: Volume
+ volumeType: VolumeTypeValue «voidablex + occupantType: OccupantTypeValue
RO + isolated: Boolean [0..1] + value: Integer
e + onCormer: Boolean [0..1] «dataTypes
- + taller: Boolean [0..1] Document P
constraints
{valueUoMisCubicheter} - . + documentLink: URI Source StakimVakm
; -~ - -1 ofcal
«voidables §
Non-
+ dste: DateTime [0.1] SR
+ documentDescription: PT_FreeText [0..1]
scalajipes +  sourceStatus: SourceStatusVal
Y «dataTypes urceStatus: SourceStatusValue
Vertical SurfaceMeasure i
g sutliee.el'lype:Vemce!SurfaeeTypeValue T
A + energyUse: EnergyUseVslue
«voidables + referenceYear: DateOfEvent o
+ source: SourceValue lue: M « 3
R EnergyPerformanceValue | _
constraints «voidsbles
{valueUoMIsSquareMeter} + energyType: EnergyTypeValue
02: Decimal [0..1]

GWF — INSPIRE CONFERENCE 2015, LISBON, 25-05-2015 10
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class Building2D-Energy - Code Lists

BuildingsBase «codeLists
OtherConstructionNatureValue

«codeLists

RoofTypeValue

«codeLists
BuildingsBase::BuildingNatureValue

pos arch, bunker, canopy, castie. cave building, chapel. church. A :
S . - .- dam, greenhouse, fighthouse. mosque. shed. sio, stad
ir ill. wir e ’ ’
obligation = implementingRule Sorse ik 00U R, foes ML Wi acousticFence, antenna. bridge, chimney. G it swDuct antenna, arcade. archRoof, conicalRoof, domedRoof, dualPentRoof,
vocsbulary = http://inspire. ec europa. su/codeL i SO, e balcony. chimney, cradle. dormer, externallift fistRoof, gabledRoof, haifHippedRoof. hippedRoof.
protectiveStucture. pylon, retsiningWall railing, ramp, solarPanel. stainvay, tower, hype:boﬁcpa:ibaloldlmoof mansardRoof.
solarPanel substation, tunnel b
residential sawToothRoof
wcodeLists indvidualResidence
BuildingsBase::CurrentUseValue colectiveResidence
twol ings
, tags moreThanTwoDwelings
extensiblity = namower | residenceFor Communities : ;
obligation = implementingRule agriculture _ «codelists «codeLists «codelLists
vocabulsry = http://inspire.ec.europs. eu/codeList/CurrentUseValue industrial MaterialOfStructureValue MaterialOfRoofValue MaterialOfFacadeValue
commerceAndSenvices
office H
trade . '
«codeLists | plblicSanices
onditionOf ancillary adobeBlockWalls, concreteBlockMasonry, earth, 2sbestos. ceramicTie, clayTile. composition. B
= Sesdrckasoney mfwrma:;:‘swumo e s e i sohe Eoens r:;am;;ues,
= g2 IS MOn IOnie iome i ke hotMoppedAsphalt. metal, reinforcedConcrete) poske, - 9
extensibility = none precastConcrete, reinforcedConcrete. siate, thatch, vegetatedGreenRoof fimestone. masonry, metal
obligation = implementingRule N reinforcedMasonry. rubleStoneMasonty, steel ShinglsOrSHakes naturalStone, vegetated, wood.
= hitp://ii ec pa.eu/codelList/ConditionOfCe i = = - -| declined. demolished, stoneMasonryBlock. wood
functional projected.
ruin, under construction.

BuildingsBase::HeightStatusValue Heating SystemValue

tags
extensibility=none o fTeeemoees estimated, measured. i
obligation = implementingRule

«codeLists | «codeLists

vocabulary = http://inspire.ec europs.eu/codeList/HeightStatusValue centralHeatng, districtHeating,
electricRaditors, heatPump,
portableGasHeating, solarHeating. stove
«codeLists
i above ground envelope. bottom of construction, entrance point.
general eave. general ground, general roof, genefal roof edge.
ensisili fage - - | highest eave, highest ground point. highest highest roof
extensibility = none
cb,,gg,mw implementingRule Se e oave Lo Moo abovs o vesgrouna «codeLists «codeLists «codeLists «codeLists
7 int, lowest roof je. top of construction. >
= http://i eceuropa.eu/codeLis i P e OwnershipTypeValue EnergyTypeValue
extensibility = .
«codeLists Jocavs «codeLists
4 e biogas, electricity, fiquidFuels, naturalGas| SystemTypeValue «codelLists
: solidFuels, straw, warmWaterOrStrzam OwnerTypeValue pubbiic
tags above ground envelope. combined. entrance — =
extensibility = none - - - | point envelope. footprint, lower fioor above 7 o £ g
LOPA ToOTEL. e oo A Comperation B ate
obligation = |mp|ememmgﬂu|e ground, point inside building. point inside i = namower Lol i
= eceimopesuicocet /A cH gl E et e NonOccupantPrivateOw Free-standing vocsbulary = -
ner T | bulding-integrated
: «codeLists =2
x::';mg;, Vertical SurfaceTypeValue £
OtherOrCombination m «oodeLists
exposed
Posth et + Do PO VolumeTypeValue
sikd + total
tags :
extensibility = any : N
L heated
i byEnergyCertification
estimated
+ advanced «codeLists
+ norefurbishment o «codeLists
+ standard «codeList»
+ othersOrCombination Oooipancylavaiaks Fleposeyaiar
+ patients
+ residents + notUsed
+ students + partiallyUsed ]
+ visitors + used
+ workers 2
{ags productive
tags extensibility = any
extensibility = any vocabulary =
vocabulary =

GWF — INSPIRE CONFERENCE 2015, LISBON, 25-05-2015 11
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Values / LR
Type Docume | Attribute[JAssociation | Attribute / Association . [Multipli| le/ . . . NOTE by :
. ) ) Enumeratio . Pilot 01 Pilot 02 Pilot 03 | mor4sais Review by EPSIT
New Type ntation [ roled New attribute role Documentation ns city | Non-
\oidah
BuildingO Supert|-- Name --0
ypes:Building Buil  |Building — - — - -
dingBbstractBuildi A Building beginLifespanVersion -- Name --[Begin lifespan DateTime[ voidable
. i [TMat; nd tima ot
ngBbstractConstru (IS an conditionOfConstruction |-- Name --[Condition of ConditionOfCons voidable
ctionBuildinginfor] ~ [enclosed neteyctinnMTRiatc of th trnctina\/ahiar]
BuildingAndBuilding |<b>constructi dateOfConstruction -- Name --[Date of DateOf Event[] hodl voidable BuildingUE.Co |Building.Construc |Building._ EPO| Multiplicity | This attribute is defined in
Unitinfo on </b>above construction(Date of structionYear [tion period - CA; [1] the INSPIRE "Building2D"
and/or dateOfDemolition -- Name --[Date of demolitiond | DateOfEventd] 1 voidable
underground, Mata nf i
used or dateOfRenovation -- Name --[Date of last major DateOfEventd .1 voidable
. b [IIINat. f lact
oo for [RefurbishmentClass OK, tis a property of a
i € shelter o "Building"/"BuildingPart" or
u_'mns’ elevation -- Name --[Hevationl ElevationO x voidable Building.Elevation
animals or \articall Rverdl N
things or for |end LifespanVersion -- Name --[End lifespan DateTime[ .1 voidable
the i [TTINat, nd tima ot
production of externalReference -- Name --[External referencel] ExternalReferen o voidable
N [Daf to an L (ml
economic heightAboveGround -- Name --[Height above HeightAboveGro |0..* voidable Building.height; Multiplicity | This attribute is defined in
goods. A araund(Mlaicht ahow, sndr] ing hainht of [1 % tha INCDIDE "Ry ildin a0V
building inspireld -- Name --lihspire id[D Identifier] Building.gid;
refers to any J=V2? Lohi t i i f th, - = - — — LicarRulding o
name -- Name --MName[Name of GeographicalNa |0.. voidable BuildingUE.Na |Building.Name
structure tha notriction ENAMDI EQ- mall ma.
permanently buildingNature -- Name --Building nature[l BuildingNatureVa|0..* voidable BuildingUE.Nat | Building.Nature  |Building.Nature
Constructed Ch i f tha huilding that gl L. L TENDID)
6T Craal o currentUse -- Name --[Current use[l CurrentUseld 0..* voidable BuildingUE Us |Building.Use(s) |Building.curren| Multiplicity | This attribute is defined in
. . Activiths hactad within tha huilding (o) 11 1 [1 % tha INCSDIDE "Riildina 20y
its site. numberOfDwellings -- Name --Mlumber of Integerd .1 voidable
dusallinae MRLimhar of
numberOfBuildingUnits -- Name --[Number of building Integerd el voidable Building.Units
vnite MRLmbhar of huilding
numberOfFloorsAboveGr |-- Name --Mumber of floors Integer AL voidable Building.Number
ahay oronndTTRbumhar Af of flaare
parts The building parts composing the |BuildingPartC] * voidable
Ruilding W hailding may ha o
geometry2D -- Name --[Geometry 2D BuildingGeometr BuildingTerrito | Building.Geometr |Building.Geome|
2D ar 2 BN i iViolniml s O IVEsInt tra D0
connectionToElectricity -- Name --[Connection to Booleanf] el voidable
L it (TR n indi i if TDILICFCAL Q.
connectionToGas -- Name --[Connection to gasC] Booleanf] hodl voidable
[N indi if tha hiildi TDLICFICAL Q.
connectionToSewage -- Name --[Connection to Booleanf] L1 voidable
caw anaNn indi iy if th TDILIEFICA| QF
connectionToWater -- Name --[Connection to Booleanf] .1 voidable
Az ator TR N indi if th, TDILIEFICAL QF
connectionToThermal Booleanf] edl voidable NEW OK - Could you please
TDILICFICAL Q. ida th,
document -- Name --ocumentAny Document(] B voidable
o, Lumant icli i i
energyPerformance -- Name --[Energ EnergyPerforma [0..1 voidable Multiplicity OK
£, [T, {m] n *
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Generic
workflow to
transform
datasets
according to
selected
target schema
requirements

Import target/source schemas

Import data

Set mapping rules

Export transformed data

Validate transformed dataset
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THANK YOU'!
QUESTIONS?

Giacomo Martirano
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