G =

NTNU Statens vegvesen

Norwegian Public Roads
Administration

Mapping av IFC EXPRESS i til
ISO/TC 211 UML

Knut Jetlund
PhD Student and Standardization expert

Norwegian University of Science and Technology
Norwegian Public Roads Administration

knut.jetlund@vegvesen.no

Twitter: @Jetgeo
LinkedIn: https://www.linkedin.com/in/knut-jetlund/

i Bevegelig arbeid
= | 0-1500 meter

>
(@]
(=]
o
o
(=
ok
o
'—
©
(=
©
Q
O
o
o
O
wn
-
o
>
=
(0]
—_
(]
2
[ =
=
(=
8
[=2]
(]
2
—
(=]
P



mailto:knut.jetlund@vegvesen.no
https://twitter.com/jetGeo
https://www.linkedin.com/in/knut-jetlund/

Informasjonmodellering

Norwegian Public Roads
Administration

Universe of discourse

Real world

Perceived in
Defined in the context of
Provides concepts
Conceptual formalism |— for describing Conceptual model Context

BaSIS for Formally represented in

v

Formal language
Conceptual schema Ianguage} for representing Conceptual schema
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Konseptuelt skjemasprak

Norwegian Public Roads
Administration

4 )

Conceptual schema language

a4 )

IFC:
EXPRESS Formal language

\ j for representing
4 N

ISO/TC 211, 0GC, SO etc:
UML

\\ jj niverse of

Conceptual schema

Perceived in

Defined in the context of

. Provides concepts
Conceptual formalism for describing —Pl Conceptual model Context

Basis for
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Formally represented in

Formal language
Conceptual schema language for representing




ISO/TC 211 Modelldreven arkitektur el

Norwegian Public Roads
Administration

NTNU

UML modelling

UML Metamodel, ISO 19103 UML Profile,
ISO 19109 General Feature Model

Abstract ISO 19107 Spatial Schema, ISO 19108 Temporal Schema, ISO 19111
schemas Referencing by coordinates, etc.
Conceptual

Metamodels

schemas

Application

INSPIRE, OGC CityGML, LandInfra/InfraGML, GDF Catalogues etc.
schemas

Conversion
rules

Implementation
schemas GML owL

Implementation

Conversion Conversion
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Q Mapping mellom Skjemasprék Statens vegvesen

Norwegian Public Roads

Session.OQutput(Now & " Express Entity: " & strName) Administration
set el = getElementFromList(lstClasses, strName) f \
if el is nothing then Conceptual schema language
Session.OQutput(Now & " Create class: " & strName)
set el = thePackage.Elements.AddNew(strName,"Class™)
el.update
Session.Output(Now & " Adding class to list: " & el.Name)
1stClasses.Add el.Name,el.ElementGUID
end if
el.StereoTypeEx =

el.StereoType = "FeatureType"
'Read next line 1SO/TC 211, OGC, SOSI etc:
wpn

EXPRESS

Formal language

for representing Conceptual schema

d Technology

wn

striNextLine = LTrim(objTextFile.Readline) UML
If left(strNextLine, 8) = "ABSTRACT" then el.Abstract =
el.update

=
[
@
Q
=
=

'Add connector
Session.Output(Now & " Adding generalization from " & strName) IFC |SO/TC211, OGC! SOSl etc
set con = el.Connectors.AddNew("", "Generalization")
con.ClientID = relEl.ElementID

con.SupplierID = el.ElementID

con.Update()

ty of Sc

versi

'Add attribute EXPRESS Basic

set elAttr = el.Attributes.AddNew(attrName,dtName)
elAttr.Visibility = "Public"

elAttr.LowerBound = minCard

elAttr.UpperBound = maxCard Kompliserende?
elAttr.isOrdered = ordered
elAttr.Update
el.Attributes.Refresh

Norwegian Un
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Hvorfor mappe skjema til UML?

Norwegian Public Roads
Administration

« Sammenligning av modeller for
harmonisering
— |FC Infrastructure (Road)
— LandInfra (Road)
— SOSI Vegkropp

+ Modelldreven arkitektur — generere  * Fordeler UML

implementasjonsskjema for ulike — Det mest utbredte
formater modelleringsspraket
- GML — Standardisert grafisk visning
— IFC (EXPRESS) + Bedre enn EXPRESS-G
— |FC PropertySetDefiniton-XSD

— Handtering av semantikk for
implementasjon

— Stettet av applikasjoner

— OWL & SKOS
— JSON
— Databaseskjema
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Q MOdel Id reven arkite ktu r Stater?s vegvesen

UML modelling

UML Metamodel, ISO 19103 UML Profile,

Metamodels ISO 19109 General Feature Model
Abstract ISO 19107 Spatial Schema, ISO 19108 Temporal Schema, ISO 19111
schemas Referencing by coordinates, etc.
Conceptual
schemas
SAC':‘T::” INSPIRE, OGC CityGML, LandInfra/InfraGML, GDF Catalogues etc. ‘

Regelstyrt
conversion

Conversion . .
Conversion Conversion
rules

Implementation N
schemas GML OWL EXPRESS

Implementation
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@ Skjema- og pakkestruktur IFC

Norwegian Public Roads

77 Administration

>
o Building Plumbing Structural Structural
o Controls Analysis

Domain Domain Domain Domain o
o E
= g
e
) &
= Ehclm:l o ,..:m,‘
o ot g =- ) ®@Start Page | & Overview x

=
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L Project| Context Diagram Element
B «Applicationschemay «Applicationscheman | capplicationScheman «ApplicationScheman
4= - HcBuildingControlsDomain ingFil ; i i HeStructuralAnalysisDomain
Shared Bldg 1
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Services > «ApplicationSchema» IfcActorResource | |

5 Eloments > «ApplicationSchema» IfcApprovalResource

(&) D3 «ApplicationSchemas» IfcArchitectureDomain
(%2} 3 «ApplicationSchemas» IfcBuildingControlsDomain

o 3 «ApplicationSchema» IfcConstraintResource «ApplicationSchema» «ApplicationSchema» «ApplicationSchema» «ApplicationSchema»

> E‘ «App]icaﬂonschema» IchOnstructionMgmtDomain IfcHvacDomain IfcElectricalDomain IfcArchitectureDomain IfcConstructionMgmtDomain
s > «ApplicationSchemas» IfcControlExtension | | ‘ |
8 > «ApplicationSchemas» IfcCostResource

Q > «ApplicationSchema» IfcDateTimeResource

_2 > «ApplicationSchemas IfcElectricalDomain

«ApplicationSchemas» IfcExternalReferenceResource
X «ApplicationScheman IfcGeometricConstraintResourc <Applicationschemay | “Aoplicationschems | «Applicationscheman ‘ «Applicationschemay | cApplicationscheman |

«ApplicationSchema» IfcGeometricModelResource
«ApplicationSchema» IfcGeometryResource | | ’ | |

«ApplicationSchema» IfcHvacDomain
«ApplicationSchemas IfcKernel

«ApplicationSchema» IfcMaterialResource

«ApplicationSchema» IfcMeasureResource -
«ApplicationSchema» «ApplicationSchema» «ApplicationSchema»
«ApplicationSchemas» IfcPlumbingFireProtectionDom HfeControlExtension HcProductExtension HcProcessExtes

«ApplicationSchema» IfcPresentationAppearanceResc ‘ | |

Norwegian Un
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«ApplicationSchemas» IfcPresentationDefinitionResou

4

«ApplicationSchemas IfcPresentationOrganizationRes

«ApplicationSchemas» IfcProcessExtension

«ApplicationSchemas IfcProductExtension
IcKernel
«AnnlicationSchemas IfcPrafileResource
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IFCUTILITYRESOURCE

IfcOwnerHistory

(ABS)
*lcRot

ko Gioballd

IFC Kernel

Statens vegvesen
Norwegian Public Roads

+ Administration
( 2.3 IfcPropentyDefinition ) ( 6.4 IfcReiationship )
(FeRele=a 3 5.2 IfcRelAssigns
s —
TeRE = ReEEEEOnEnT 5.1lfcRelAssociztes
{INV) HasAssociations S[0:7 N
ashssociations S{0-71 4+ globalid: IfcGloballyUniqueld
(FcRelggregates ReEtngOnEct) + ownerHistory: IfcOwnerHistory [0..1]
(ABS) (INV) IsDecomposedBy S[0:7] + name: IfcLabel [0..1]
1fcOby o B e N G + description: IfcText [0..1]
(INV) Decomposes S[0
(INV) IsNestedBy S[0:7]
(INV) Nests S[0:1]
I (INV) HasContext S[0:1]
T 1, «FeatureType» «FeatureType» «FeatureType»
IfcKernel:: IfcKernel:: I » T i
12,1 IfeContext 7.2 1fcTypeObjact 5 - - IfcKernel::IfcRelationship
(2 e ) ( 2 ) IfcObjectDefinition IfcPropertyDefinition
ObjectTvpe
(INV) IsDefinedBy S[0:7]
(ABS)
“HcObject (IfcRelDefinesBy T ype. RelatedObjects)
(INV) IsTypedBy S[0:1]
«FeatureType» «FeatureType» «FeatureType»
(FcRED T nesByObRcL R IfcKernel::IfcObject IfcKernel::IfcContext IfcKernel::IfcTypeObject
(INV) Declares S|
+ objectType: IfcLabel [0..1] + objectType: IfcLabel [0..1] + applicableOccurrence: Ifcidentifier [0..1]
+ longName: IfcLabel [0..1] + hasPropertySets: IfcPropertySetDefinition [0..*]
+ phase: IfcLabel [0..1]
+ representationContexts:If RepresentationContext [0..*]
+ unitsinContext: IfcUnitAssignment [0..1]
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