D.7 JL ] £y R % K

D.7.1  JUAZR IR EXPRESS fliik MK D.7.1 HIHE R .
®D.7.1 JUAARKIRAA M EXPRESS #1R
Byt EXPRESS#HiA
s TYPE IieCurveOrEdgeCurve —SELECT (
(HeCurveOr IfcBoundedCurve.
feEdgeCurve) ;
EdgeCurve) END TYPE
N TYPE fcGridPlacementDirectionSelect =SELECT (
ﬂ%$§é¢$m7iﬁﬂﬁi%% IfeVirtualGridlntersection
(KeGrl@Placiment 1feDrecticn) :
DireetionSeleet) END TYPE
B T TYPE 1ePoinsOrVerteaPoint —~SEIFCT (
R 1fePoint,
(fcPointOr LfoVertexPoint)
. cVertexPoint) ;
VertexPoint) END TYPE
\ TYPE licSolidOrShell -SELECT (
SREE 1feSdidModd.
(1fcSolidOrShell) | 1fcClosedShell);
END_TYPE
TYPE NeSurfaceOrFaceSurface —SEIECT (
R B 16-Suface
(1heSurfaceOr 1fcFaceSurface,
FaceSurface) 1fcFaceBosedSurlaceModel) ;
END TYPE

D72 JURZREHIRSAR) EXPRESSHHRM%RD.T.2 (IR o

£D.72 JLTLRBIRSLFH EXPRESS #id

H EXPRESSH it
ENTTTY IfkConnectionCarveGecmetp
JERE 1A h 2% SUBTYPE OF IfkConnecticeGecometry
(IfeCoanretion CurveOnRlatingEement :IfeCarveOrEdgeCurve;
Carwfmetry) CarwOnRlatsdFImunt . OPTIONAI. HCarveOrEdgeCurver
END _ENTITY
e L ENTITY IfeConnectionGeometry
. ABSTRACT SUPERTYPE OF (ONEOF (I1ConnectionCurveGeometry, I1cConnectionPointGeometry, IfeCo
(IfeConnrction . . ]
G try) nnection SurfaceGeometry, IfeConnectionVolumeGeometry)) ;
eemetty END_ENTITY
ENTTTY IfcConnection PointEecentricity
. N SUBTYPE OF IfkCoenecticnPointGeometry;
(Hgiiiﬁiﬁﬁsg EecentrictyinX:UPTIONAL. feLangthMeisurer
Poi i; onnicllqz ) EeeentridtylnY:OPTIONAL. IfelengthMessure;
olntkecentricity EecentricitylnZ:0PTIONAL. IfeLangthMessure;
END ENTITY
ENTITY IleConnectionPointGecmetry
N SUPERTYPE OF (IHcConnectionPointEccentricity)
=
(fézﬁi““JLﬁﬂ SUBTYPE OF TkConnectioeGeometry;
9 oanection PoinsOnRelatingPement: fcPoinsOrVertesPoint;
PointGeometry) . ; .
PoinrOnRlatedElemnt :OPTIONAL. IfaPtinrOrVertexPoint;
FND _FNTITY
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FEBERH LA
(1feConnection
SurfaoGeometry)

ENTTTY IicConnectionSurinceGeometry

SUBTYPE OF TIicConnectionGcometry;
SuraceOhRelatingElement, Hf cSurfaceOhFaceSurfacen
SuraeOhRelstedElement :OPTIONAL. IfeSurfaceOrFaceSurface;
END ENTITY

AR LT
(IfeConnection
VolumsGeometry)

ENTTTY IicConnectionVolumeGcemetry

SUBTYPE OF IfcConnectionGeometry;
VolumeOnRelatingElement:1icSodOrShell;
VolumsOnRlatedFement, OPTIONAT 1t-CAAOQeLI,

END_ENTTTY

A
(1fcGridAxis)

ENTITY HcGrdAxis;

AxisTg:OPTIONAL. HeLabel ;

AxisCurve:HcCurve;

SameSense, IfcBoolean;

INVERSE

ParOW:SET [0, 1]OF IcGrd FOR WAxes;

PartOIV, SET [0, 1]OF HeGnd FOR VAxes;

ParOfU:SET [0;1]JOF IkGnd FOR UAxes;

HasIntersextions:SET OF IfecVirtunlGrdintersecton FUK IntersecingAxesi
WHERE

WR1:AxisCurve. Dm=2;

WR2, (SIZEOF (PanOfU)-1) XORSIZEOF (Part0 (V) —1) XOR (SLZEOF (ParOIW)-1)

END_ENTITY

M AL B 2R
(1feGrdPlacement)

ENTITY IfeGrdPLacement
SUBTYPE OF HcObjectPlacement;

PlacementLocation, licVirtalGridInterxection;
PlacementRefDrection:OPIONAL. HeGrndPlacementDireetonSeleet;

END_ENTTTY

JR AL BR &R
(1fel ocalPlacement)

ENTITY fcLecalPlacement
SUBTYPE OF IcObjectPlacement;

PucementRdTo:0PTIONAL. IfeObjextPlacement;

RelativePlacement, IfcAxis2Placement;

WHERE

WR21:1f<CorrectLocalPlacement (RelativePlacement. PlacementRdTo) ;
END ENTITY

ENTITY HeObjcctPlacement
ARSTRACT SUPERTYPE OF (ONEOF ;HeGrdPucement, IfeLocalPlacement)) ;

Xt R AL bR £ INVERSE
(HeOb jectPlacement)| PacsOAjeet:SET[0:?]OF McProdhxt FOR ObjectPlacementi
ReferencedByPlacements:SET OF feLacalPlarement FOR PlacementRelToy
END ENTITY
) o ENTTTY HeVirtusXGrdlIntersecticn;
; 2 ;
%i?%fg)Li" IntersertingAxrs:LIST [2:2]O0F UNIQUE fcGridAxis;
Gndl evirtu fon) OfsetDistances:LIST [2:3]OF 1KcLengluMcsue,
ndIntersection END ENTITY
D.7.3 U2 3R BEYR SR IE#f =3 AL bR & (If-CorrectLocalPlacement) BR%Y, %) EXPRESS
RNFFE T HHIE -

FUNCTION IfeCorrectLocalPlacement
(AxisPlacement;IfcAxis2PLacement;

RelPlacement:IfcObjectPlacement); LOGICAL;
1F(EXISTS(RelPlacement))THEN
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IF(IFCGEOMETRICCONSTRAINTRESOURCE.IFCGRIDPLACEMENT IN  TYPEOF(Rel-
Placement))THEN

RETURN(?)
END IF;
IFOIFCGEOMETRICCONSTRAINTRESOURCE.IFCLOCALPLACEMENT-IN TYPEOF
(RelPlacement))THEN
IFIFCGEOMETRYRESOURCE.IFCAXIS2PLACEMENT2DIN TYPEOF(AxisPlace
ment)) THEV
RETURN(TRUE);
END IF;
IFOFCGEOMETRYRESOURCE  IFCAXIS2PLACEMENT3D-IN  TYPEOF(AxisPlace-

ment))THEN
IF(RelPlacement\IfcLocalPlacement.RelativePlacement.Dim =3)THEN

RETURN(TRUE);

ELSE
RETURN(FALSE);

END _IF;
END IF;
END _IF;

ELSE
RETURN(TRUE);

END _IF;
RETURN(?);
END_FUNCTION

D.8 JL fo] A% A T JH

D.8.1 JLTHA BRI EXPRESS ik N4 D.8.1 MHLE R .
#D.8.1 JUAwHiAI BRIRAYEY EXPRESS  # iR

K EXPRESS#iiA
TYPE TlcBoleasOyeator —ENUMERATON OF (
Ai /R IEHAT UNION.
(1feBoolean INTERSECTION,
Operator) DIFFEREYCE) y
END TYPE
TYPE IieboleamOyerand —SELECT
1feSidModdl.
A R I8 5 I 1fc HalfSpaceSolid,
(H-RooleanOperan) | f-BoolranRrsult.
1fcCsgPrimitive3D) ;
END TYPE
TYPE IfcCsgSelect —SELECT (
CSGik £ 1fcBooleanResult,
(1feCsgSeleet) lkeCrgPrimutive3D) ;
END_TYPE
TYPE TieGeometricSetSelect =SELECT(
JIRGE 7z IfcPoint,
(1feGeometrie 1fkCurve,
SetSeleet) 16. Suface)
END_TYPE
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LR RIS
(1ieAdvancedBrep)

ENTITY IfcAdvancedBrep

SUPERTYPE OF (IfeAdvancedBrep WithVoids)

SUBTYPE OF HeManifodSolidBeep;

WHERE

HasAdvancedFaces ; SLZEOF (QUERY (Als< ¢ SEIF\IfeManifoldSolidBeep. Outer. CfsFaces I (NOT( IF
CTOPOLOGYRESOURCE. TFCADVANCFDFACE IN TYPEOF (Afs)))))=0;

END ENTITY

W FLI Rl R
(IKeAdvancedBrep
WithVoids)

ENTTTY HcAdvancedBrepWithVoids

SLBTYPE OF fcAdvancedHrePi

Voids:SET [1:?]0F 1fcClosedShell:

WHERE

VoidsHave. AdvaneedFaces, SIZEOF (QUERY (Vsh< * VoidsI SLZEOF (QUERY (Afs<
Vah. CIsFaces T(NOT CIPCTOPOLOGYRESOURCE. TFCADVANCEDFACE IN TYPEOF (Afs)))))=0
))=0;

END ENTITY

e
(IfeBlock)

ENTITY HeBock
SUBTYPE OF HeCsgPrimitive3D;

XLength:HcPositiveLengthMeasure:
YLength:IfePositivel engthMeasure;
Zlength:IfcPositiveLengthMeasure;
END ENTITY

TR BY R 45 R
(IicBoolean
CtppingResult)

ENTTTY IfeBeolearClipgingResalt

SUBTYPE OF IfcBooleanResult;

WHERE

FirstOperandType: (IFCGEOMETRICMODELRESOURCE. IFCSWEPTAREASOLIL IN TYPEOF (First
OPerand) » OR CIFCGEOMETRICMODEI RESOURCE. IFCSWEPTDISCSO ID IN TYPEOF (Fir*QOper
and) ) OR CIFCGEOMETRICMODELRESOURCE. IFCBOOLEANCLIPPINGRESULT IN TYPEOF (First
Operand)) ;
SecondOperandType
ondOperand) ) ;
OperatorType, Operator —-DIFFERENCE;

END_ENTITY

: CIFCGEOMETRCMODELRESOURCE. TFCHALFSPACESOLIDY IN TYPEOF (See

Ti/REE R
(TfcBooleanResult)

ENTITY HcBooleanResult

SUPERTYPE OF (HeBcoleanClippingReeult)
SUBTYPE OF IcGeometricRepresentaticmltem:
Operator, IfcBooleanOperator;
FirstOperand:HfcBooleanOperand;
SeeondOperand :IfcBeoleanOperand;

DERIVE

Dm, HeDimensiceCount
WHERE

SameDm, FirstOperand. Dim =Scondnrusnd Nim

END_ENTITY

, “FirstOperind. Dim;

(ENE
(1feBoundingBox)

ENTTTY IfeBoundingBox

SUBTYPE OF HcGeometrkRepresentatinltem;
Comer: IfeCartesianPoint;
XDim:IlePositivelangthMeasure;
YDIm:HfcPositiveLengthMessure;

7ZDim, 1fePositiveLengthMeasure;

DERIVE

Dim:HeDmensionCount:-3;
END ENTTY
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ENTITY IkBoxedHalfSpace
B s CIEaNEE A SUBTYPE OF IcHalfSpaceSolid;
(HfcBoxedHalfSpace)| Encloeare :TicRondingBoxt
END ENTITY
ENTTTY IfeCartesianPointlist
HRIREY ABSTRACT SUPERTYPE OF (HeCartesiarPointList3D)
(IfeCartesianPointList )| SUBTYPE OF IfkGcometricRepresentationlkm;
END ENTTTY
— pp J—— ENTITY IfcCartesianPointList3D
S RREI | SURTYPE OF IKkCartesianPointlist:
(HgCarFeslan Coordlist:LIST [1:?]OF LIST [3:3]0f IfcLengthMeasure
PointList3D) END ENTITY
ENTTTY If-CgPrimitive3D
ABSTRACT SUPERTYPEOF (ONEOF (IBlock, HcRectangularPyramid, HfcRightCircularCone, 1feRight
CircularCylinder, IfcSthere))
=HECICIR R SUBTYPE OF IkGcometricRepresntationlrm;
(HfeCsgPrimitive3D)| Position, HcAxis2Placement3D;
DERIVE
Dm:leDimensionCount ;=3;
END ENTITY
ENTITY IkC*Soid
CSGALAAR SUBTYPE OF 1feSoldModel;
(HeCsgScBd) TreeRootEXPRESSoe: IfeCsgSleet;
END ENTITY
ENTITY IfeExtrudedAreaSolid
SUPERTYPE OF (IIcExtrudedAreaSolid Tapered)
SUBTYPE OF IfeSweptAreaSdid;
- ExtrudolDireetion, IfeDreetiom;
g Depth, HfcPositivelengthMeasure;
(feExtrudedAresSolid) WHERE
ValidExtrusionDireetion:ieDotProduct (IHeRepresentationltem() | I 1icGeometricRepresentaticeltem) Il
1fcDirectica([0.0,0.0, 1.0]), SEIF. ExtrudedDirection) <>0.0;
END ENTITY
ENTTTY IfcExtrudedAresSolidTapered
SUBTYPE OF IfeExtrudrdAreaSolid;
P X tadsweptArea:llcrrotleleli
(HeExtrudedArea WHERE
SolidTapered) CoereetProfileAssigrmnt, HeTaperedSwep. AreaProfiles (SELF\IfeSweptAreaSdid. SweptArea, SEIF. End
SweptArea) ;
END ENTTTY
ENTITY IfeFaceBasedSurfaceModel
S R TR SUBTYPE OF IkGcometricRepresentationlem;
== ; = FbsmFaces, SET[1, ?]JOF icConnectedFaceSet;
(HfeFaceBesed
SurfnceModd) DERTVE
Dm:1teDimensionCount :=3;
END ENTITY
ENTITY IfeFacetedBrep
/N B-Brep SUPERTYPE OF (licFacetedBrepWithVoids)
(1feFacetedBeep) SUBTYPE OF IfcManifoldSolkBrep
END_ENTTTY
- ENTTTY fcFacetedBrepWithVoids
ANIEFTEIBreD | qupypg F [KeFacetedBeep:
(TicFacetedBrep |+ Gpr1:9]0F TfeClosedShell:
Wi thVeads) oids: ;9 eClosedShell:

FNNEVTITV
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(fcFixedReference
SwepeAreaSolid)

ENTITY HeFixedRelferenceSwepaAreaSdid

SUBTYPE OF HeSweptAreaSolid;

Dirextrix, HeCurve;

SartPamm:OPTIONAL IfcParameterValue;

EndParam: OPTIONAL. HcParaneterValue;

FixeeRference;cDirection;

WHERE

DireetrixBounded: (EXISTS (SarnPann) AND EXISTS (EndPamm) ) OR (SIZEOF (IFCGEOMETRYRE
SOURCE. IFCCONIC, “IFCGEOMETRYRESOURCE IFCBOUNDEDCURVE] * TYPEOF (Directrix))=

1):
END ENTITY

JUA i 2k £
(TieGeometrie
CurveSet)

ENTTTY IfcGeometricCurveSet
SUBTYPE OF IfcGeometricSet;

WHERE

NkSurfaces:SIZEOF (QUFRY (Temp<  SEI. F\HeGeometreSet. Elements I IFCGEOMETRYRE
SOURCE. IFCSURFACE IN TYPEOF (Temp)))=0;

END ENTITY

JIRGIE
(1fcGeometricSet)

ENTITY HcGeometricSet

SUPERTYPE OF (HeGeometricCurveSet

SUBTYPE OF IfcGeometricRepresentatimltem;
Elements:SET[1:?]0F 1feGeometricSetSeleet;
DERIVE
Dim:HcDimensicrCount
WHERE
ConsistentDem; SIZEOF (QUERY (Temp< « Elements|Temp. Dim >Elements[1].Dim))=0;
END ENTITY

:=Eement[1]. Dim

Sl TRVALS

ENTTTY HeHalfSpeceSolid
SUPERTYPE OF (ONEOF (IfcBoxedHal Spsce. IfcPolygonalBoundedHslfSpece))
SUBTYPE OF HcGeometricRepresentationltem;

BaseSurface:1feSurface;

(IfeHalfSpaceSolid)| AgrrementF1g:BOOLEAN;
DERIVE
Dim, HcDimensiceCount ;-3;
END ENTITY
ENIIT T HcMantolSoldBrep
N ABSTRACT SUPERTYPE OF (ONEOF:HcAdvancrdBrep. IfcFacetedBrep))
MIEALAKBrep .
(IfeMamfoldSothrep) SUBTYPE OF IfeSohdModel,
Outer :1fcClosedShell;
END ENTITY
ENTITY HfecPolygoalBoundedHalfSpace
SUBTYPE OF feHalfSpaceSolid;
Position, fcAxis2Placement3D;
ESuRsE T Sl PolygonalBoundary: 1feBoundedCurve:
(HePlygonalBounde | WHERE
HalfSpace) BoundaryDim, PolygonalBoundary. Dim=2;
BoundaryType : SLZEOF (TYPEOF (PolywonalBundary) * [IFCGEOMETRYRESOURCE.
IFCPOLYLINE. IFCGEOMETRYRESCURCE. IFCCOMPOSITECURVE]) —1:
END ENTITY
ENTTTY HcRectangularPyramid
SUBTYPE OF IfeCsgPrimitivedD;
VU Rz A YLoneth:Hi o )
(1fcRextangular ength:HiePositiveLergthMessure;
. YLength:IfcPositivelengthMeasure;
Pyramid)

Height, HcPositiveLengthMeasure;
END ENTTTY
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(HfeRevolved
AresSolid)

ENTITY IfeRevolvedAreaSdld

SUPERTYPE OF (IicRevolvedAreaSolidTapered)

SUBTYPE OF IkcSweptAreaSolid;

Ais:feAxislPlacement;

Angle:HePlaneAngleMeasures

DERIVE

AusLine, IfeLine s—IfeRepeesentatioelten()IT TieGeometricRepresentationltem )IT HfeCurve()II If]
dLine (Axis, Location, HcRepresentationltem() |1 licGeometricRepresentationltem() |I IicVector (Axis. Z
1.0>);

WHERE

AxisSartInXY:Axis. Location. Coordinatel[s]-o. e.

AxisDirectionlnXY:Axis.Z DirectionRatios[3]=0.0;

END ENTITY

HETE e 5 X 35
(IfcRevolvedArea
SolidTapere)

ENTITY IfcRevolvedAreaSolidTapered

SUBTYPE OF IkRevolvedAreaSoid;

EndSweptArea, IfeProfileDef’;

WHERE

CorreetProfileAssigrmnt :HfeTaperedSwep. AreaProfiles (SELF\IfeSweptAreaSolid. SweptArea, SELF. End
SweptArea) ;

END ENTITY

IEE 4
(IfeRight
CircularCone)

ENTTTY IfcRighrCircularCone
SUBTYPE OF IfcCsgPrimitive3D;
Height:IfePositiveLengthMeasurei

BottomRadius;IfePositivelLengthMeasure;
END ENTITY

1E [ AE
(1feRigheCircular
Cylinder)

ENTITY IfcRigheCircularCylinder
SUBTYPE OF IfkCsgPrmitive3D,
Height:IfcPositivel engthMeasure;
Radius:lePositiveLengthMeasure;
END ENTITY

Yl R
(1fkSectionedSpine)

ENTITY 1feSeetionedSpine

SUBTYPE OF IkGcometricRepresentationlem;

SpineCarve :HeCompositeCurve;

CrossSections;LIST [2:?]0F fePrcileDf:
CrossSeetionPositions:LIST[2:?]OF Icaxis2Placement3D
DERIVT
Dim:1idDimensionCount
WHERE
CorrespondingSectionPositions:SIZEOF (CossSections)=SIZEOF (CrossSeeticmPositions) ;
ConsistentProfileTypes:SIZEOF (QUERYItemp< * CrossSections|CrossSections[1].ProfileType
temp. ProfleType))-0;

:=3;

SpineCurveDim:SpineCurve. Dim -3;

END_ENTITY

R R IR
(1feShellBised
SurfaceMode)

ENTITY 1fcShellBasedSurfaceModel

SUBTYPE OF IfcGrometricRepresentationllem;
SbsmBoundary, SET [1, 7JOF NeShell;

DERIVE
Dm:KeDimensionCount
END ENTITY

=3

AN R
(IkeSoldModel)

ENTTTY IfcSobdModdl

ABSTRACT SUPERTYPE OF (ONEOF (1kCsgSolid, HcManifoldSolidBrep, IfeSwepeAresSolid. feSwept
DiskSolid))

SUBTYPE OF IkGrometricRepresentationlem;

DERIVE

Dm: IKcDimensionCount
12%D PTITY

=3
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(lieSgthere)

ENTITY HeSphere
SUBTYPE OF HeCsgPrimitive3D;

Radius, HcPositiveLengthMeasure;
END ENTITY

HZe 4k
(1feSurfaceCurve
SweptAreaSolid)

ENTITY HeSurfaceCarveSwept. AreaSolik

SUBTYPE OF HeSweptAreaSolid;

Directrix :HfeCurve;

SarntParmm:OPTIONAL. IfeParameterValue;

EndParam;OPTIONAL IfcParameterVilue;

ReferenceSurfsce:HfeSurface;

WHERE

DirectrixBeunded : (EXISTS (SanParan)AND EXISTS (EndPamm))OR (SIZEOF ([ IFCGEOMETRYRE
SOURCE. IFCCONIC, " TFCGEOMETRYRESOURCE IFCBOUNDEDCURVE] * TYPEOF (Directrix))—
1):

END ENTTTY

i
(HfeSwepAreaSolid)

ENTITY HeSweptAresSolid
ARSTRACT SUPERTYPE OF (ONEOF: IcExtrudedAreaSolid, IfcFixodReferenceSweptAreaSoid. 1fe
RevolvedAreaSolid. IfeSurfaoaCurveSweptAreaSolid))

SUBTYPE OF IfeSolidModel:

SweptArea, IfeProfileDdf;

Position:OPTIONAL HcAxis2Placemert3D;

WHERE

SweptAreaTlype:SwepeArea. ProdleTyre —IfcProfileTypeEnum. Areas

END  ENTITY

Hi R
(1feSweptDiskSolid)

ENTITY IfeSwepeDiskSolid

SUPERTYPE OF (HeSweptDiskSolidPolygonal)
SUBTYPE OF HcSolidModel;

Direetrix:HfeCurve;
Radius:fePositivelengthMeasure;
InnerRadius;OPTIONAL. TicPositiveLangthMeasures

SanPamm:OPTIONAL IfcParameterValoe;

EndParam:OPIONAL NcParameterVilue;

WHERE

DreetrixDim:Directrix. Dim-3:

InnerRadiusSize; (NOT EXISTS (InnerRadius))OR(Radius >InnerRadius);
DireetrixBounded: (EXISTS (StartParam) AND EXISTS (EndParam) ) OR (SLZPOF [ IFCGEOMETRYRFS

OURCE IFCCONIC. ’ IFCGEOMETRYKESOURCE. IFCBOUNDEDCLRVE] * TYPEOF (Directrix)) -

D;
END _ENTITY

Z AR R
(feSwepaDskSolid
Polygonal)

ENTTTY HeSwepeDiskSolidPolygonal

SUBTYPE OF HeSwrptDiskSolid;

FalletRadius :OPTIONAL IePositiveLangthMeasures
WHERE

CorrectRadii, NOT (EXISTS (FilletRadis))OR (FalletRadius >=SELF\IeSwepaDiskSolid. Radus);
DrectnxlsPolyline:’ IFCGEOMETRYRESOURCE. IFCPOLYLINE IN TYPEOF (SELF\HeSwept

DiskSolid. DIrectrix) ;
END ENTITY

MorHES
(IfeTessellated
FaceSe)

ENTTTY HeTessellatedFaceSet

ABSTRACT SUPERTYPE OF (IfeTriangulstedFaceSet)

SUBTYPE OF HcTesellatedltem;
Coordinates:IfcCartesianPointList3D;

Normals:OPTIONAL. LIST [1:?]OF LIST [3,3]0F IfcParameterValue;
Closed:OPTIONAL BOOLEAN;

INVERSE

HasColours;SET [0;1]O0F Iflndexeck olourMap FOR MappedTo;
HasTextures:SET [0:?]OF IfelndexalTextureMap FOR MappedTo;

END_ENTITY
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ENTITY IfeTessellatedltem
41530 ABSTRACT SUPERTYPE OF (HcTessellatdFaceSet)
(IfcTessellatedltem)| SUBTYPE OF IfkGcometricRepresentationlem;

END_ENTITY

Moy =AML
(He Triangulated

ENTTTY Ifc TriangulatedFaceSet

SUBTYPE OF IKkTessellstedFaceSet;
Coordlndex:LIST [1:?]OF LIST [3:3]OF INTEGER;

Nomallndex:OPTIONAL LIST [1:?]JOFLIST [3:3]JOF INTEGER;

FaceSet) DERIVE
NumberOfTrangles: INTEGER ; =SIZEOF (CoordIndex) a
END_ENTITY
D.8.3 JUITHLA T iR B IEXPRESS fiid M %K D.8.3 HIM & R

#D.8.3 JUMEE K IFERHK M EXPRESS #HR

EXPRFSSH& A

(IfeDoaProduct)

FUNCTION NeDotProduct
(Argl. Arg2, IfeDirection)
:KEAL
LOCAL
Solar:REAL;
Veel, Vec2, 1fcDirection:
Ndim: INTEGER;
END LOCAL;
IF  NOT
Selar=7;
EISE
IF (Argl. Dm
Salsr ;=?;
EISE
BBGIN
Vecl:=HeNormslise (Argl)
Vec2:=HfeNormslise (Arg2) ;
Ndim;-Argl.Dim;
Scalar ,-0.0;
REPEATi:=1TO Ndim;
Scalar ;=Scalar +Veel.DirectionRatios[i] * Vee2.DirectionRatios[i];
END REPEAT:
END;
NDIF
END IF;
RETURN (Salar) ;
END FUNCTION

EXISTS (Argl)OR ~ NOT ~ EXISTS (Arg2) THEN

<>Arg2. D (m) THEN

TR A o T T
RENEE
(1feTaperedSwept

AreaProfiles)

FUNCTION HeTaperedSweptAreaProfiles
(SartArea, EndArea, IfcProfileDeD
:LOGICAL;
LOCAL
Result:LOGICAL:=FALSE:
END LOCAL,4
IF CIFCPROFILERESOURCE. IFCPARAMETERIZEDPROFILEDEF IN TYPEOF (StartArea)) THEN
IF (IFCPROFIL ERESOURCE. IFCDERIVEDPROFILEDEF IN TYPEOF (EndArea)) THEN
Kesult:=(StartArea:=:EndAreal IHcLenvedf rotlelkt.FarentFrotle):
ELSE
Result:=(TYPEOF (SartArea) =TYPEOF (EndArea)) :
END IF;
ELSE
IF ‘IFCPROFILERESOURCE IFCDERIVEDPROFILEDEF IN TYPEOF (EndArea)) THEN
Result:=(StartAres:=:EndAreadfcDerivedProfileDef. ParentProfile) ;
EI. SE
Result;=FALSE:
END IF;
END IF;
RETURN (Result) :
END FUNCTION
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(feVectorSum)

FUNCTION IfcVectorSum
(Argl, Arg2:1fcVectorOrDfrection)
, [teVector
LOCAL.
Result :IfeVector;
Res, Veel, Vec2;HcDirection;
Mag. Magl. Mag2:REAL:
Ndim: INTEGER;
END LOCAL:
IF ((NOT EXISTS (Argl))OR(NOT EXISTS (Arg2)))OR(Argl.Dm <>Arg2.DXm) THEN
RETURN (?)
ELSE
BEGIN
IF’ IFCGEOMETRYRESOURCE. IFCVECTOR’ IN TYPEOF (Argl) THEN

Mngl;-ArgI\1feVector. Magnitude:
Veel:=Argl\fcVector. Orieatationn
ELSE
Migl;-1.0;
Vecl =Argli
END IF;
IF’ IFCGEOMETRYRESOURCE. IFCVECTOK IN TYPEOF (Arg2) THEN
Msg2;=Arg2\IleVector. Mapiis,
Vee2, —-Arg2\IlcVector. Oricatation;
ELSE
Mng2:=1.0;
Vee2—-Ag2;
END IF;
Veel:-IfeNormalise (Veel) ;
Vee2:=feNormalise (Vee2);
Ndim:=SLZBOF (Vecl. DfreeticnRatios) ;
Mug :—0.0;
Res, ~HcRepresentationltem() | I eGeometricReprescntationltem() |1 IfcDirection([0.0;
Ndim]) :
RFPEATi:=1TO Ndim;
Res. DireetionRatios[i], -Magl * Vecl. DirertionRatios[i]+Mag2 ¢ Vec2. DirectionRatios[i]:
Mag;=Mag+ (Res DirertionRatios[i] * Res DirectionRatios[i]);
END REPEAT;
IF (Mag>0. 0) THEN
Result:=HeRepresentationlem() |T IfeGecmetricRepresentationltem() |1 KcVector (Res,
SORT (M=n) ),
EISE
Result, IfcRepresentaticnltm()|I HrGeometrikRepresentaticnltem()‘I HeVectoe (Veel
0.0);
END IF;
END;
END IF;
RETURN (Result) ;
END FUNCTION

D9 JL fJ & IR

DI.1  JUTHIEZRAL) EXPRESSHHAN %3 D.I.1HIE R H -

%D.9.1 TR EHKA W EXPRESS #H#A

KA EXPRESS##iiA&
. TYPE HeDimensionCount —INTPGER:
Y42y WHERE
(1feDimensionCount) WR1: (0<SELF<=3) :
END TYPE
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(TicBSplineCurveForm)

TYPE 1icBSplineCurveForm —ENUMERATION OF (

POLYLINE FORM.
CIRCULAR_ARC.

ELLIPTIC_ARC.

PARABOLIC_ARC,
HYPERBOLJC_ARC,
UNSPFCIFIED) ;

END_TYPE

BEE 2% it A Mt
(IfeRSplineSurface

Form)

TYPE IIeBSplineSurfnceFom—ENUMERATION OF (
PLANE SURF.

CYLINDRICAL. SURF,

CONICAL SURF,

SPHFRICAL. SLRF,

TOROIDAL SURF,

SURF_OF REVOLUTION.

RULED SURF,

GENERALISED CONE
QUADRIC SURF,

SURF OF LINEAR EXTRUSION.
UNSPECIFIED) ;

END TYPE

RER=ACTE e ity S
(IfkKnot Type)

TYPE IfcKnotType =ENUMERATION OF (
UNIFOKM KNOTS,
QUASLUNIFORM_KNOTS,

PIECEWISE BFZIER KNOTS.
UNSPECIFIED) ;

END_TYPE

TYPE TicTrmnsitionCode-ENUMERATION OF (
DISCONTINUOUS,

T EARE M 2E CONTINUOUS.
(1teTmnsitionCode)| CONTSAMEGRADIENT.
CONTSAMEGRADIENTSAMECURVATURE)
END TYPE
TYPE IleTrimmingPreference =ENUMERATION OF (
HRBYAR S B ZE | CARTESTAN,
B. Trieing PADAFTED
Preference) UNSPECIFTED) ;
END TYPE
TYPE IfcAxis2Placement —SEIPCT(
Lt PSR A IfcAxis2Placement2D,
(IfcAxis2Placement)| IfcAxis2Placement3D) ;
END TYPE
TYPE IfeCurveOnSurface =SEL.ECT (
T FHs 1fcCompositeCurveOnSurface
(IfeCurveOnSurface)| IfcFcurve) ;
END TYPE
TYPE IfeTrimmingSeleet =SELECT (
HETIEFE 1feCartesiunPoint,
(HeTrimmingSelext)| IfcParameterValue) ;
END TYPE
BT {EngIfeVgctorOrDirecticn =SELECT (
(1eVectorOr 1fev rect1?e
A ) eVeetar) ;
Dlreetlon) ExD TYTE
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LN A
(HcAxis1Placement)

ENTTTY IfcAxislPlacement
SUBTYPE OF HcPacement;
Axis:OPNONAL. IfcDirecticm;
DERIVE

7, licDMrextion ;=NVL(IfeNormalise (Axis), HcRepresentationltem() |1 1fcGeometricRepresentation]ten|
0|1 TIfcDKrection([0.0,0.0,1.0])):
WHERE

AxislsaD. (NOT (EXISTS (Axis)))CR(Axis Dim=3):
LocationIssD:SEI. F\IfePlacement. Locatice. Dim=3:

END_ENTITY

YEfh2 77 L
kIfeAxis2Placement2D)

ENTITY HcAxis2Placement2D

SUBTYPE OF HePlacement:

RefDireetion:OPTIONAL. IfeDirecticns

DERIVE

P:LIST [2:2]0F NeDrextion:—1fcEuild2Axes (RefDirection);

WHERE
RefDr1s2D, (NOT (EXISTS (RefNrecion))OR(R. Tireetinn Nim=2)

Locationls2D;SELF\IfcPlacement. Locrtion. Dim =2;
END ENTITY

=2 T
kIfeAxis2Placement3D

ENTTTY HeAxis2Placement3D

SUBTYPE OF fcPlacement;

Axis:OPTIONAL IfcArectioni

RefDirection:OPTIONAL IfeDirectice;

DERIVE

P:LIST [3:3]0F IKcDireetion:—1fefuildAxes (Axis, RefDirection) :
WHERE

Locatenls3D:SEI. F\IfkPlacement. Locatica. Am-3;

AxisTkJD: (NOT (EXISTS (Axis)))OR (Axis. Dim=3) ;

RefDirls3D: (NOT (EXISTS (RefDirecion)))OR (RefDirection. Dm=3) :
AxisToRefDirPositice: (NOT (EXISTS (Axis)))OR (NOT (EXISTS (RefDirection)))OR (1feCrossProd
uct (Axis, RefDirection).Magnitude >0.0);

AxisAndRefDirProvisicn:NOT ((EXISTS (Axis)) XOR (EXISTS (RefDirection))) :
END ENTITY

AT

(HeBoundaryCurve)

ENTITY HcBoundsryCurve
SUPERTYPE  OF (fcOuterBoundarn;Carve)
SUBTYPE OF IfcCompositeCurveOnSuriace;

WHERE
IsClosed:SELF\IfcCompositeCurve. ClosedCurver

END_ENTITY

A2
(1feBoundedCurve)

ENTITY HeBoundelCarve
ABSTRACT SUPERTYPEOF (ONEOF : HcBSplineCarve, I1eCompositeCurve, HcPolyline, IfeTrimmed
Curve))

SUBTYPE OF HeCurver
END ENTITY

EER 3l
(HeBoundedSurface)

ENTITY IfeBoundedSurface

ABSTRACT SUPERTYPE OF (ONEOF
(IicBSplinesurface, HcCurveBoundedplane,
HeCurve BoundedSurface,

HeReetangular TrimmedSurface))

SIBTYPE OF Ifcsurfacer
END ENTITY
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(HeHSplineCurve)

ENTTTY IfcBSp&ineCurve

ARSTRACT SUPERTYPE OF (IfcBSplineCirveWithKnots)

SUBTYPE OF IfcBoundedCurve;

Drgree: INTEGER;

ControlPointsList :LIST [2:?]OF IfeCartesianPoint;

CurveForm:HcHsplineCurveForm;

ClosedCurve:LOGICAL;

Selflntesect :LOGICAL;

DERIVE

UpperlndexOnControlPoints: INTEGER:=(SIZEOF (ControlPointsList)-1) ;
ContolPoints;ARRAY [0, UvperlndexOnControlPoints]OF IfeCartesianPoint ;-IfeList ToArray (Control
Pointslist, 0. Upperlndex hiControlPoints) ;

WHERE

SameDm: STZFOF (QUFRY (Temp< » ControlPointsList|Temp. Dm <>ControlFointslist[1].Dim))
=0;

END ENTITY

A B A 2
(IfcBSplineCurve

WithKnots)

ENTTTY IfcHSplineCarveWithKnots

SUPERTYPE OF (IfcRatioralHSplineCurveWithKnots)
SUBTYPE OF IlcBSplineCurve;
KnotMultiplicities;LIST [2:?]OF INTECER;
Knots:LIST [2:?]OF MePsrameterValuer

KnonSpee; fcKnotType;

DERIVE
UpperlndexOnKnots: INTEGER: =SIZEOF (Knots) ;

WHERE
Consistent RSpline:IicConstraintsParamBSyline (Degree, UpgerlndexOnKnots, UpperlndexOeControl

Points. KnoeMultiplicities, Knots) ;
CorrespoedingKnoeLists:SIZEOF (KnotMutiplicities)-UpperlndexOnKnots;
END ENTITY

BFE 2% i T
(1feBSplineSurface)

ENTITY IfeBSplineSurface

ABSTRACT SUPERTYPE OF (IfcBSplineSerface WithKnots)

SUBTYPE OF IfkBoundedSurface;

UDgree: INTEGER:

VDrgree: INTEGER;

ContralPointsList:LIST[2:?]0F LIST[?,?]0F feCartesianPoint;
SurfacForm: eHSplineSurdaceForm;

UClosed:LOGICAL:

VClosed ;LOGICAL;

Selflntersect :LOGICAL;

DERIVE

UUpper: INTEGER: =SIZEOF (Controlfointslist)-1;

VUpper : INTEGFR: =SLZPOF (ControlFointsList[1])—1;
ControlPoints:ARRAY[0;UUpper]OF ARRAY [0, VUpper]OF IfcCartesiinPoint
OArry (ControlPointsList. 0, UUpper, 0, VUpper) ;

END ENTITY

;—IfeMakeArmy

105 R EBAE A i T
(1fBSplineSurface
WithKnots)

ENTITY IfeBS lineSurface WithKnots

SUPERTYPE OF (feRsticnal HSplineSurfac WithKnots)

SUBTYPE OF IfkBS plineSurface;

UMultiplikities;LIST [2:?]OF INTEGEF;

VMultiplicities;LIST [2:?]OF INTEGER;

UKnots:LIST [2;?]0F IcParameterValue;

VKnots:LIST [2.?]OF HcParameterValue:

KnouSpee: IfcKnotType;

DERIVE

KnotVUpper: INTEGER ; =SIZEOF (VKDOts)

KneUUpper: INTEGER ; =SIZEOF (UKnots) ;

WHERE
UDirextionConstraints:1feConstraintsParanBSpline (SEL. F\IfeHsplimeSurface. UDrgree, KnotUUpper
SELF\HeBSplineSurface. UUpper, WMultiplkities, UKnots) ;

VDirectionConstraints, 1feConstraintsParanBSpline (SELF\IfcBSplineSurface, VDrgree, KnotVUpper,
SELF\HeHSpline:Surface. VUpper, Wultipfrities, VKnots) ;

CoerespoedingUists:SLZEOF (UMultiplicties)—KnorUUpper;

Coeresponding VLists:SIZEOF (Wultiplicties)-KaotVUpper;

LND LNII11Y
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HRR

(IfeCartesianPoing)

ENTITY HcCartesianPoint
SUBTYPE OF IcPoint;

Coordinates;LIST [1;3]OF fclengthMessure;
DFRIVF
Dm:HfeDimensiceCount :=HIINDEXICoordnates) ;

WHERE
CP2Dor3D:HIINDEX (Coordinates) >=2:

END_ENTITY

R R WIS HAF
(feCartesian Transform|
atioeOperator)

ENTTTY HcCartesian TransformaticeOperator
ABSTRACT SUPERTYPE OF (ONEOF:HeCartesian TransformationOperator2D, HeCartesianTransforma
ticeOperator3D))

SUBTYPE OF HcGcometreRepresentationltem
Axisl:OPTIONAL. IfcDirection;
Axis2:0PTIONAL HcDirection;
LocalOrigin:IfeCartesianPoint;

Scale, OPTIONAL REALA

DERIVE

Sd:REAL:-NVL (Scale, 1. 0) ;
Dm;HecDimensionCount ;-LocalOrign. Dem;
WHERE

SleGreaterZero,Sd >0.0;
END _ENTTTY

YT R R
SERA
(IfeCartesian

Transformaticn
Operatoe2D)

ENTTTY HeCartesian TransformsticeOurator2D

SUPERTYPE OF (IfcCartesian TmnsformationOperator2DnonUniform)

SUBT YPE OF IfcCartesian TansformatimrOperatori

DERIVE

U:LIST [2:2]OF HcDrection:=fcBaseAxis (2. SELF\IfcCartesisn TransformsticeOyerator. Axisl
SEI. F\HeCartesianTransfomationOperane. Axis2, ?) ;

WHERE

DimEqual2;SELF\HcCartesinn TransfomatioeOperator.Dim=2;
AxisI1s2D:NOT (EXISTS (SEIF\IfcCertesian TansfomationOperator.Axisl))OR(SELF\HeCartesinn
TransfomationOperstor. Axisl. Dim =S);

Axis2I2D:NOT (EXISTS (SEIF\IfeChrtesian TansfomationOperator.Axis2))OR(SELF\lieCartesinn
TransformationOperator. Axis2.Dim -2);

END ENTITY

Y RAER A
EU A5 A 38 B4
(1feCsrtesian
Transformation
Operator2Dmon
Uniform)

ENTITY HcCartesian TransformationOperator2DhomUniform
SKTYPE OF HeCartesian TransfarmatirOperatoe2D;

Scale2:0PTIONAL REALa

DERIVE
Sd2;REAL;=NVL (Scale2, SELF\IkCartesian TransformationOperator.Sd) ;

WHERE
Scale2GreaterZero;Sd12>0.0;

END_ENTITY

SRR
RIS T
(IfeCartesian Trans
formation
Operator3D)

ENTITY HeCartesian TransformaticeOperator3D

SUPERTYPE OF (IfcCartesian TransformationOperatoe3DnonUniform)
SUBTYPE OF IcCartesian TransformatimOperator;

Axis3, OPTIONAL. HrDirrctiom;

DERIVE
U:LIST [3:3]OF HeDXrection ;=llcBaseAxis(3,SELF\IicCartesian TransformaticeOperator.Axisl,

SEIF\IKeCartesian TransformationOperar, Axis2, Axis3);

WHERE

Dimls3D;SELF\IfeCartesian TransformstionOperatoe.Dim=3.
Axis1Is3D:NOT (EXISTS (SEL. F\H-Ca:tesian TransformationOperatot.Aaisl))OR(SELF\ieCartesian
TransfomstionOperator. Axisl. Dm=3) ;

Axis21x3D:NOT (EXISTS (SELF\IMcCartesian TransformationOperator.Axis2))OR(SEIF\1lcCartesian
TransformationOperatoe. Axis2. Dm-2) ;

Axis3Is3D, NOT (EXISTS (Axis3))OR (Axis3.Dim=3) ;

ExD EWTTTY
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(eCartesian

Transformation
Opemtor3
DnonUniform)

ENTTTY IfcCartesian TransformationOperatoe3DnonUniform

SUBTYPE OF IkCartesianTransfomationOperator3D;

Scalk2:0PTIONAL REAL;

Scale3d:0OPTIONAL REAL;

DERIVE

Sc12;REAL;=NVL (Scalk?2, SELF\lieCartesianTransformationOperator, ScD) ;
S13:REAL:=NVL (Scale3, SEIF\IfcCrtesisnTransformstioeOperator. Scl) ;
WHERE

Sale2GreaterZero:Scl2 >0.0;

Scale3GreaterZero:Sd3 >0.0;

END ENTITY

3!
(HieCirle)

ENTTTY IfCirtcle
SUBTYPE OF IfcConic;

Radius:1fePositiveLengthMeasure;
END ENTITY

HEihe

(HeCompositeCurve)

ENTITY IfcCompositeCarve

SUPERTYPE  OF (HCompositeCurveOnSurace)

SUBTYPE OF IfcBoundedCurve;

Segments, LIST[1, ?JOF 1fcCompositeCarveSegment;

Sdflntersect:LOGICAL;

DERIVE

NSrgments: INTEGER: =SIZFOF (Segments) ;
ClosedCarve;LOGICAL;=Segments[NSigments]. Transition <>Dscontimuous;

WHERE

CurveContinaous; ((NOT CbsedCurve)AND (SIZEOF (QUERY (Temp< « Segments | Temp. Tansition
=Dscontinuoas))=1))O0R ¢ (CowcCure) AND (SLZEOF (QUERY (Temp< * Segments

Temp Transitson-Disccetinuous))=0)):
SameDm: STZEOF (QUERY (Temp< * Segments
END ENTITY

[Temp. im  Segments[1], Dim))-0

g A
(HfeComposite
CurveOnSurface)

ENTTTY IfkCompositeCurveOnSurface

SUPERTYPE OF (1fcHeundaryCarve)

SUBTYPE OF IfeCompositeCarve;

DERIVE

BasisSurface:SET [0:1]0OF HcSurface:—-HcGetBasisSurface (SELF) :
WHERE

SameSurface:SIZEOF (BasisSurface) >0;
END ENTITY

A MR
(HeComposite
CurveSegment)

ENTITY 1feCompositeCurveSegment

SUPERTYPE OF (McReparametrisedCompoiteCurveSegment)
SUBTYPE OF IkGcometricRepresentationllem;
Transition:He TransiticeCode;

SameSense, BOOLEAN;;

ParentCurve :HfcCurvei

INVERSE

UsingCurves:SET[1:?]OF McCompositCurve FOR Segmentsy
DERIVE
Diml6-DimensinnCount
WHERE
Parent1sBoundedCarve: CIFCGEOMETRYRESOURCE TFCHOUNDEDCURVE IN TYPEOF (Parent
Curve))i

END ENTITY

:—ParensCurve. Mim,

(53] 4 FH £k
(IfeConic)

ENTITY IfcConie
ABSTRACT SUPERTYPE OF (ONEQOF (I6Cirle. fcFlipse))

SUBTYPE OF IfCurvei
Position:HfeAxis2Placement;

END_ENTITY
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(HeCurve)

ENTTTY HeCurve

ABSTRACT SUPERTYPE OF (ONEOF: IHcBoundedCurve, 1fcConic, HeLine, 1kOffsetCurve2D, IfcOffset
Curve3D, HcPcurve))

SUBTYPE OF IcGeometrikRepresentatiomltem;

DERIVE

Dim:HeDimensiorCount:—1feCarveDm(SELF) ;

END_ENTITY

MG S
(16eCurveBounded
Plane)

ENTTTY HeCurveBoendedPlane
SUBTYPE OF HcBoundedSurfacei
BasisSurface:fePlane;
OoterBoundary:1fcCurvei

LnnerBoundanies:SET OF IfeCurve;
END ENTITY

A S il
(16cCurveBounded
Surface)

ENTTTY IcCurveBoundedSurface

SBTYPE OF IfcBoundedSurfacer
BasisSurface:1feSurfaces
Boundaries:SET[1;?]JOF  IfeBoundaryCurve;
ImplicitOuter:BOOLEANT

END _ENTITY

J6) o T
(0UeCylindrnical
Surface)

ENTTTY HeCylindricalSurfsce
SUBTYPE OF IfcElementarySurface;
Radius:HfePositivelengthMeasure;

END ENTITY

77 17

(TicDirection)

ENTITY IfcDirection

SUBTYPE OF HeGeometricRepresentstinltem;
DirectionRstios:LIST[2:3]0F REAl,

DERIVE

Dim:HcDimensionCount ,-HIINDEXIDfrectionRatios)

WHERE

MsgnitudrGreaterZeo: SIZFOF (QUERY (Tmp< * DirectionRatios|Tmp<>0. 0))>0;
END_ENTITY

FEA
(1cFZementary
Surface)

ENTITY UcElementarySurface

ABSTRACT SUPERTYPE OF (ONEOF ;HeCylindrealSurface, fePlane))
SUBTYPE OF HeSurface;

Position:IfeAxis2Plaeement3D;

END_ENTITY

Liiifta]
(1cElipse)

ENIII T Hetllpse

SUBTYPE OF IfcConic;

SemiAxisl :HfePositivel. engthMeasure;
SemiAxis2, IfePositivel. engthMeasure;
END_ENTITY

IRCES7.N1]
(TieGeometrie
Representaticnltem)

ENTITY HeGeometricRepresentationlren

ABSTRACT SUPERTYPE OF (ONEOF:HfcAnnotstionFillArea. HcooleanResalt, IeBoundingBox, IfeCart
esianPointList, IfcCartesianTransfomatinOperntor, IicCompositeCurveSegment, IfeCsgPrimitivedD. Ife
Curve. IfeDfreetion, 11eFsceBasedSurfacModel, IfcFillAreaStyleHatching, IicFlAreaStyleTiles, 1fcGeomet)
reSet, IfcHalfSpareSolid. Hel igheScuree, IfcPlacement, IfePlanarExtent, HcPoint, 1fkeSectionedSpine, 1fe]
ShellResedSuriaceModel. TkSoliaModel. IfcEufacs, HeTeskllatedlem, IfeTanLitcral, HeVector))
SUBTYPE OF IfcRepresntationltem:

END ENTITY

Hk
(1feLine)

ENTITY HcLine

SUBTYPE OF HfeCurve;
Pat:HeCartesianPoint;
Dr;HeVector:

WHERE

SameDim:DAr. Dim =Pht. Dim;
END_ENTITY
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e S T
(IfeMappedltem)

ENTITY IfeMappedltem
SUBTYPE OF KcRepresentationltem

MappingSouroe:I1kRepresentationMspi

Mapping Target;HcCartesian TansformaticnOperator;
END_ENTITY

Y E 2
(1fcOffsetCurve2D)

ENTITY IkOHstCurve2D

SUBTYPE OF 1fCurvei
BasisCurve:HcCurver
Distance, IfeLengthMeasure;
SelfIntersect ,LOGICAL;
WHERE

Dmls2D, BesisCurve. Dim=2:
END_ENTITY

=4 E 2%
1fcOffsetCurveSD

ENTITY 1fcOfsetCurve3D
SUBTYPE OF IkCurve;

BasisCurve :IfeCurve;
Dstance:IfeLngthMeasure;
Selflntersect :LOGICALa
RefDrection:IfcDirection;
WHERE

Dmls3D, BasisCurve. Dim=3:
END ENTITY

AN 2
(1icOuterBoundary
Curve)

ENTITY IfcOuterBoundaryCurve

SUBTYPE OF 1fcBoundaryCarve;
END_ENTITY

Pl £
(HfePeurve)

ENTITY I1fcPurve
SUBTYPE OF IfCurve;
BasisSurface:IfeSurface:

RefereneeCurve :licCurve;

WHERE
Dimls2D, ReferenceCurve. Dm=2;
END ENTITY

WK
(fePlaerment)

ENTITY IfcPlocemen

ABSTRACT SUPERTYPEOF (ONEOF (I1fAxislPlacement, IfcAxis2Placement2D, I1cAxis2PXacement3D))
SUBTYPE OF IkGcometricRepresentationlem:

Location, feCartesianPoint;

DERIVE

Dim: IfeDimensionCount
END_ENTTTY

:=Location. Dm;

P
(fcPlane)

ENTTTY fcPlane
SUBTYPE OF IkElementarySurface;

END_ENTITY

J=i
(1fcPoint)

ENTITY IfcPoint

ABSTRACT SUPERTYPE OF (ONEOF (ICartesianPoint, IicPoinrOnCurve, IfcPointOnSurface))
SUBTYPE OF TkcGcometricRepresentationlem;

END ENTITY

28 1 o5
(11ePoineOhCurve)

ENTITY 1fcPointOnCurve
SUBTYPE OF IKcPointt

BasisCurve:HeCurve;
PointParameter:IfcParameterValue;

DERIVE
Dm, lieDimensionCount , -BasisCurve. Dmi
END _ENTITY
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T b AT
(1fcPointOnSurface)

ENTITY IfcPointOnSurface
SUBTYPE OF HcPoint;

Bast. Surfnce, 1feSurfiee;
PointParameterU, fcParameterValue;
PointPammeterV:IicParameterValuei
DERIVE

Dm:HfcDimensionCount
END ENTITY

:=BasisSurfice. Dim;

ek
(fePolyline)

ENTITY HePolyline
SUBTYPE OF IfcBoundedCurve:
Points:LIST [2:?]OF MeCartesianPoist;

WHERE
SameDim; SLZEOF (QUERY (Temp< * Pants | Temp. m<>Points[1]. Dm))=0;

END_ENTITY

TEREAH
BFf ki 2k
(feRationalBSpline
CurveWithKnots)

ENTTTY HcRationalBSplimCurve WithKaots

SUBTYPE OF IfeBSplineCurveWithKnots;

WeightsDhta:LIST[2:?]OF REAL,

DERIVE

Weights:ARRAY [o, UpperlndesOeCantrolPoints]OF REAL;=IfcListToArray (WeightsData, 0. SELF\|
I1lelSplineCurve. UpperlndexOrControlPunts) ;

WHERE

SmeNumOIWeightsAndPoints:SIZEOF (WeighrsDta)=SLZROF (SEI. F\I1feBSplineCurve.
ControlPointslist) ;

WeightsGreaterZero:IlcCurve WeightsPositive (SELF);

END ENTITY

TEREAH
BFE & i 1HI
(feRationalRSpline|
SurfaceWithKnots)

ENTITY HeRationalRSplineSurface Withknots

SUBTYPE OF HeHSplineSurface WithKnots:

WeightsData:LIST [2:?]OF LIST [2:?]OF REAL;

DERIVE

Weights:ARRAY[0:UUpPer]OF ARRAY [0, VUpper]OF REAL. -IcMakeArayOfArmy (Weights

Dota, 0, UUpper. 0, VUpper) ;

WHERE

Corresponding WeightsDntaLists; (SLZB)F (WeightsData)=SIZEOF (SELF\HebSplineSurface
ControlPointsl. ist))AND (SLZPOF (WeizhtsData[1])-SIZEOF (SELF\IicBSplineSur

face. ControlPointslist[1]));

WshVsluCateZer, tf EudaWeighsPositive (SELF) ;
END ENTITY

KET Y M
(IfeReetangular
TrimmedSurface)

ENTTTY IcRectangular TrimmedSurface

SUBTYPE OF IfcBoundodSurfacei

BasisSurface, 1feSurface;

Ul:1fcParameterValue;

V1, 1fcParameterValoei

U2, IkPemmeterVduei

V2:1feParameterValue;

Usense:HOOLEAN;

Vsense :BOOLEAN:

WHERE

UiAndU2Diferent :Ui<>U2;

V1AndV2Dfferent:V1<>V2;

UsenseCompatible: (CIFCGEOMETRYRESOURCE. IFCELEMENTARYSURFACE IN TYPEOF (Basis
Sursce) ) AND (NOT ' IFCGEOMEIRYRESOURCE. IFCPLANE’ IN TYPEOF (BasisSurface))))O0K
CIFC

GEOMETRYRESOURCE. IFCSURFACEOFREVOLUTION IN TYPEOF (BasisSurface))OR (Usense -
2> ));

VsenseCompetible:Vsense =(V2>VI);

E.ND ENIIIY
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BESHWE G MEE
(IfcReparametrised
CompositeCarve
Sgment)

ENTITY IfcReparametrisedCompositeCurveSegment
SUBTYPE OF IfeCompositeCurveSegment;
ParamLength: IfcParameterValue;

WHERE
PositiveLengthPammeter:PammLength >0.0;

END_ENTTTY

RKIRTN
(IfeRepresenta
tionltem)

ENTTTY IkeRepeesentatiomltem
ABSTRACT SUPERTYPE OF (ONEOF (TcGeometricRepresentationltem, HeMappedltem, HeStyledltem
1fe TopologicalRepresentationltem)) :

INVERSE
LayerAssignment;SET [0, 1]JOF HcPresestationLayerAssignment FOR Assignedltems;

StyledByltem;SET [o, 1]OF HeSyledlten FOR Item;
END ENTITY

RIS
(HcRepresen
tationMap)

ENTITY IfeRepresentsticeMsp
MappingOnigin:IfkAxis2Placement;
MappedRepresentation, HcRepresentation;
INVERSE

HasShapeAspexts, SET[0, ?JOF IfcShapeAspect FOR PartOfProductDefinitionShape;
MapUsage:SET OF eMapgedltem FOR MappingSourcer

WHERE
ApplicableMappetRepr:’ IFCREPRESENTATIONRESOURCE. IFCSHAPEMODEIL. * IN TYPEOF (Mapped

Representslicn) ;
END_ENTITY

it
(HeSurfiace)

ENTITY IfeSurface

ABSTRACT SUPERTYPE OF (ONEOF (IT1BoundedSurface, fcElementarySurface. IfeSweptSurface))
SUBTYPE OF IfcGeometricRepresentationltem:

DERIVE

Dm: IeDmensionCount :-3;
END_ENTITY

LR PERL T
(TeSurface0Y
LinearExtrusion)

ENTITY IfeSurfacsOfl inrarE. xtrusion
SUBTYPE OF IkeSweptSurface;
ExtrudodDirection:IfeDrections
Depth:HfcLengthMeasure;

DERIVE
ExtrusionAxis, HeVector, ~fcRepresentitionltem() |1 IfcGeemetnicRepresentaticeltem() I1 MeVector
(FvtnduTirwrirn. Neprth).
WHERE
DepehGreaterZero;Depth >0. ;
END_ENTITY

TR F TH
(HfeSurfaceOf
Revolution)

ENTTTY IfeSurfassOIRevoluticm
SUBTYPE OF lieSwepeSurface;
AxisPosition:IfcAxislPlacement;
DERIVE
AxisLine:IfelLine:—-IfecRepresentaticelten() I1 NcGreometreRepresentaticnltem 0|1 HeCurve() |1 fé
Ling (AxisPosition. Lecation, IfcRepresentafonltem() | | IfeGeometricRepresentationltem() 11 KeVector]
(AxiPmitmr. Z.1.0)) ;
END ENTITY

L JEEl]
(1feSwepa. Surface)

ENTTTY IfeSwepeSurface
ABSTRACT SUPERTYPE OF (ONEOF (IiSurfacOfLinearExtrusion. IieSurfacOfRevolution))
SUBTYPE OF IfeSurfacer

SwepeCurve: IfeProfileDef;
Position:OPTIONAL. HcAxis2Placement3D;

WHERE
SwepeCurveType, SweprCurve. ProflleType —1feProfileTypeEnum. Curvei

END_ENTTTV
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(1ifeTrimmedCurve)

ENTITY IfeTrimmedCurve

SUBTYPE OF IfcBoundedCurve;

BasisCurve:1fcCurvei

Tnml:SET [1;2]0F 1fkTrimmingSelecti

Trim2, SET [1:2]OF IfeTrimmingSelati

SenseAgreement : BOOLEAN;;

MasterRepresentation, Ife TrimmingPreference;

WHERE

TrmlValuesConsistnt : (HIINDEX(Tnml)=1) OR (TYPEOF (Tnml[1]) <>TYPEOF (Triml1[2])) :
Trm2VsluesConsistent : (HIINDEX (Tnm2)=1)OR (TYPEOF (Trim2[1])<>TYPBOF (Trim2[2]))
NoTrimOfBoundedCuves:NOT’ IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE IN TYPEOF
(BasisCurve)) :

END ENTITY

KE
(1fkVetor)

ENTTTY HeVector

SUBTYPE OF IeGeometricRepresentationltem;
Onentation:lfeDirecticns

Magnitude :HfcLengthMeasure;

DERIVE

Dim:HcDimensionCount :=Orientaticn.Dims
WHERE

MagGreaterOrEqualZero:Magnitude >=0.0;
END ENTTTY

D.9.3 JUEER S EXPRESS #iiR N %€ D.9.3 HIME R .

£ DI3  JUAIBEIEREN EXPRESSHiR

BRI K

EXPRESSHzi&

FHHh
(1feBeseAxis)

FUNCTION IfcBaseAxis
(Dm: INTEGER;
Axisl, Axis2. Axis3:1fDKrection)
,LIST [2,3]0F IfcDfrection;
LOCAL.
U:LIST [2:3]JOF IfcDirection;
Factor:REAL;
DI. D2:HfcDirection;
END LOCAL:
IF (Dim=3) THEN
DI:=NVL (IfeNormalise (Axis3). IfcRepresentationltem() 11 IfeGeometricRepresentationltem()1
IfcDirection([0.0,0.0,1.0]));
De =fcFirstPrjAxis(D).Axisl);
U, —[D0. 1f-SonAPe jA (DI, D2, Axis2), DI];
EISE
IF EXISTS (Axis1) THEN
DI:=feNormalise (Axisl) ;
U:-[DI. IfcOrthogonslCompement (DI)]:
IF EXISTS (Axis2) THEN

Factor ;=IfeDotProduct (Axis?, U[2]);

IF (Faxtor<0. 0) THEN
U[2].DireetionRatios[1]:=-U[2].DirectionRatios[1];
U[2].DirectionRatios[2]:—U[2].DirectionRatios[2]

END IF;

END IF;

EISE
IF EXISTS (Axis2) THEN
DI:HeNomalise (Axis2) ;
U:  [HeOnhegonalComplenent (D]), DI]
U[1].DrectionRatios[1]—U[1].DirecticnRatios[1]
U[1].DirectionRatios[2], —U[1], DirectionRatios[2]
ELSE
U,=(1fcRpreserationltem() | | IkGecmetricRepresentaticnltem) | [MdKrectimd[1.0.0.0]).
1leRepreertationlsem() | | 1ieGecmetncRepresentaticnltem () 1[BeDirecticn((0.0,1.0))];
END IF;
END IF;
END IF;
RETURN (V) :
LNU FUNIIXN
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(IfeBuild2Axes)

FUNCTION IfcBald2Axes

(RefDirection:IfcDirection)

:LIST [2:2]0F HcDirection;

LOCAL

D:IfcDirection ,=NVL(IfeNormalise(RefDirecticm),

TKeRepresentationltem() | | IfcGeometricRepresentaticeltem 0|1 fcDirection([1.0,0.0]));

END LOCAL;

RETURN ([D, IfeOrthogonalComplement (D)]) ;

END_FUNCTION

LEHY A e
(IfcBuildAxes)

FUNCTION FeBuildAses

(Axis, RefDrection:1lcDirecticn)

:LIST [3:3]OF HcDirection;

LOCAL

DI.D2:1kcDrecticna
END LOCAL:

DI:=NVL (fcNomalise (Axis). IfcRepresentationltem() |1 1licGeometricRepresentationltem()1|1fe
Direction([0.0,0.0,1.0]));

D2:=1fcFirstPojAxis (D1. RefDkrection) ;

RETURN ([D2, HeNormal ise (HcCrossProduct (DI, D2) ) \IfeVextor. Orientation, DI]) ;
END FUNCTON

BRER LIRS
(feConstraints
ParamBSpline)

FUNCTTION UeConstraintsParamBSpline
(Degree, UpKnots. UjCp: INTEGER;
KsotMult :LIST OF INTEGER;
Knots:LIST OF IfcParameterValue)
:BOOLEAN;
LOCAL
Result:BOOLEAN ;-TRUE;
K, Sum: INTEGER;
END LOCAL,4
(*Find sum of knot multiplikities)
Sum:=KnotMult[1];
REPEATI;=2 TO UpKnots;
Sum:=Sum +KnotMul[i]:
END REPEAT:
(* Check limits holding for all B-spline parametrisations%)
IF (Dgree<1) OR (UpKnots<2) OR (UpCp<Drgree) OR
(Sum<> (Drgree+UjCp+2) ) TAEN
Result:=FALSE
RETURN (Result) :
FND_IF,
K:=KnotMult[1]:
TF (K<1) OR (K>D—gree+1) THEN
Result :=FALSE.
RETURN (Result) ;
END IF:

REPEATi;=2 TO UpKnots:
TF (KmotMult [i]<1)OR (Knots[i]<=Knots[i—1]) THEN
Result:-FALSE;
RETURN (Result) :
END IF:
K:KnotMultl[i];
IF (i<UpKnots)AND (K>Degree’ THEN
Result :=FALSE;
RETURN (Result) ;
END IF:
TF (i—UpKnots) AND (K>Degree+1) THEN
Result ;=FAISE:
RETURN (Result) ;
END IF;
END RFPEAT;
RETURN (result) ;
tHD_rUrcMON
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FUNCTION 1fcCrossProduct
(Argl, Arg2:1fkDirectioe)
:HVextor;
LOCAL
Mg:REALa
Res:IteAreetion;
V1, V2, LIST[3;3]0F REAL
Result:HeVector;
END 10CAL;
TF (NOT EXISTS (Argl) OR (Argl. Dim =2))OR (NOT EXISTS (Arg2) OR (Ag,. Dim
2)) THEN
RETURN(?) ;
ELSE
BEGIN
VI=HieNormslise (Argl) \IfeDfrection. DirectionRatios;
e V2 —feNormalise (Arg2) \IfeDirection. DirectionRatiosi
(1feCrossProduct) Res;=IfcRepresentationltem() | | IfeGeometricRepresentationltem()
| [TfeDirection ([ (Vi[2] « V2[3]-Vi[3] « V2[2]), (V1[3] « V2[1]-V1[1] - V2[3]).
(Vil1] = v2[2]-Vi[2]%v2(1))]):
Msg:=0.0;
REPEAT1 ;=1TO 3:
Mag;=Mag +Res.DirectionRatios[] * Res.DIrectionRatios[i];
END REPEAT,
IF (g >0. 0) THEN
Result , —1fcRepresentationlem() 1T IleGeometricRepresentationltem() | |1leVextor (Res
SQRT (Mag) ) ;
SE
Resit, 1fcRepresneationlvem) IT TkGecmetncRepresentaticnltem () |I HeVector (Argl. 0.0) ;
END IF:
RETURN (Result) ;
END;
END IF:
END FUNCTION
FUNCTION IfcCurveDim
(Curve:feCurve)
:1fcDmensionCount;
IF CIFCGEOMETKYRESOURCE. IFCLINE IN TYPHOF (Curve))
THEN RETURN (Curve\Ifcl ine.Pht.Dim);
END IF;
IF ‘ TFCGEOMETRYRESOURCE. IFUCONIC IN TYPEOF (Cure))
THEN  KETUKIN(CurIltCie. fosition Dim),
END IF:
TF CIFCGEOMETRYRESOURCE. IFLPOLYLINE IN TYPEOF (Curve))
THEN RETURN (Curve\IfcPolyline.Points[1].Dim);
END IF:
IF CIFCGEOMETRYRESOURCE. IFCTRIMMEDCURVE IN TYPEOF (Curve))
THEN RETURN (NeCurveDim(Curve\lfcTrimmedCarve. BasisCurve)) ;
e END IF:
= IF CIFCGEOMETRYRESOURCE. TFUCOMPOSITECURVE IN TYPBOF (Carve))
(feCurve\m)

THEN RETURN (Curve\IlcComposteCurve. Sogments[1]. Dem) ;
END IF;
IF CIFCGEOMETRYRESOURCE. IFURSPLINECURVE IN TYPEOF (Curve))
THEN RETURNCCurve\IfckSplineCurve. ConsrulPmxLAs[1].DAm?;
END IF;
TFCTFCGEOMETRYRESOURCE. TFUOFFSETCURVE2TIN TYPEOF (Cure) )
THEN RETURN(2) ;
END IF;
IF CIFCGEOMETRYRFSOURCE. IFUOFFSETCURVE3D IN TYPEOF (Curve))
THEN RETURN(3) :
END IF:
IF CIFCGEOMETRYRESOURCE. IFCPCURVE IN TYPEOF (Curve))
THEN RETURN(3) :
END IF:
RETURN (?) ;
ENU FUNLITUN
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