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i
(IfcBuild2 Axes)

FUNCTION IfcBuild2 Axes

(RefDirection : IfcDirection)

. LIST [2.2] OF IfcDirection;

LOCAL

D : HcDirection ; = NVL(IfcNormalise(RefDirection) ,

I{cRepresentationltem() || IfcGeometricRepresentationltem () || IfcDirection([1.0,0.0]));

END_LOCAL;

RETURN([D, IfcOrthogonalComplement(D)]);
END_FUNCTION

R
(IfcBuildAxes)

FUNCTION IfcBuildAxes

(Axis, RefDirection : IfcDirection)

: LIST [3:3] OF IfcDirection;

LOCAL

D1, D2 : IfcDirection;
END_LOCAL;

D1 := NVL(IfcNormalise( Axis), IfcRepresentationltem() || IfcGeometricRepresentationltem () || Ifc
Direction([0. 0,0.0,1.0]));

D2 .= HcFirstProjAxis(D1, RefDirection);

RETURN ([ D2, HcNormalise(IfcCrossProduct(D1,D2))\IfcVector. Orientation, D1 ]);
END_FUNCTION

BRE&AHTESE
(IfcConstraints
ParamBSpline)

FUNCTION IfcConstraintsParamBSpline
( Degree, UpKnots, UpCp : INTEGER;
KnotMult ; LIST OF INTEGER;
Knots ; LIST OF IfcParameterValue )
: BOOLEAN;
LOCAL
Result ; BOOLEAN ;= TRUE;
K, Sum ; INTEGER;
END_LOCAL;
( # Find sum of knot multiplicities * )
Sum ;= KnotMult[1];
REPEAT i := 2 TO UpKnots;
Sum := Sum + KnotMult[i];
END_REPEAT;
( % Check limits holding for all B—spline parametrisations # )
IF (Degree << 1) OR (UpKnots << 2) OR (UpCp << Degree) OR
(Sum <> (Degree + UpCp + 2)) THEN
Result := FALSE;
RETURN(Result) ;
END_IF;
K := KnotMult[1];
IF (K << 1) OR (K > Degree + 1) THEN
Result ;= FALSE;
RETURNC(Result) ;
END IF;

REPEAT i := 2 TO UpKnots;
IF (KnotMult[i] < 1) OR (Knots[i] <<= Knots[i—1]) THEN
Result ;= FALSE;
RETURNC(Result) ;
END _IF;
K := KnotMult[i];
IF (i << UpKnots) AND (K == Degree) THEN
Result : = FALSE;
RETURN(Result) ;
END IF;
IF (i = UpKnots) AND (K == Degree + 1) THEN
Result : = FALSE;
RETURN(Result) ;
END IF;
END REPEAT;
RETURN( result) ;
END_FUNCTION
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X
(IfcCrossProduct)

FUNCTION IfcCrossProduct
(Argl, Arg2 : IfcDirection)
: IfcVector;
LOCAL
Mag : REAL;
Res : IfcDirection;
V1,V2 . LIST[3:3] OF REAL;
Result ; IfcVector;
END_LOCAL;

IF (NOT EXISTS (Argl) OR (Argl.Dim = 2)) OR (NOT EXISTS (Arg2) OR (Arg2. Dim =
2)) THEN
RETURN(?);
ELSE
BEGIN
V1 .= HcNormalise( Argl)\IfcDirection. DirectionRatios;
V2 .= IfcNormalise( Arg2)\IfcDirection. DirectionRatios;
Res ; = IfcRepresentationltem() || IfcGeometricRepresentationltem ()
|| HeDirection([(V1[2] = V2[3] — V1[3]* V2[2], (V1[3]* V2[1] — V1[1]*V2[3D],
(VI[1]=V2[2] — VI[2]= V2[1 ] ];
Mag = 0. 0;
REPEAT i := 1TO 3;
Mag ;= Mag + Res. DirectionRatios[i] * Res. DirectionRatios[i];
END_REPEAT;
IF (Mag > 0.0) THEN
Result : = IfcRepresentationltem ( ) | | IfcGeometricRepresentationltem () || IfcVector ( Res,
SQRT(Mag));
ELSE
Result := IfcRepresentationltem() || HfcGeometricRepresentationltem (O || HcVector(Argl, 0.0);
END TF;
RETURN(Result) ;
END;
END_IF;
END_FUNCTION

Hh 28 2 %
(IfeCurveDim)

FUNCTION IfcCurveDim
(Curve : HcCurve)
: IfcDimensionCount;

IF ('IFCGEOMETRYRESOURCE. IFCLINE' IN TYPEOF(Curve))
THEN RETURN(Curve\IfcLine. Pnt. Dim) ;

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCCONIC'IN TYPEOQOF (Curve))
THEN RETURN(Curve\IfcConic. Position. Dim) ;

END IF;

IF ('IFCGEOMETRYRESOURCE. IFCPOLYLINE' IN TYPEOF (Curve))
THEN RETURN(Curve\IfcPolyline. Points[1]. Dim) ;

END _IF;

IF ('IFCGEOMETRYRESOURCE. IFCTRIMMEDCURVE' IN TYPEOF(Curve))
THEN RETURN(IfcCurveDim( Curve\ IfcTrimmedCurve. BasisCurve) ) ;

END IF;

IF ('IFCGEOMETRYRESOURCE. IFCCOMPOSITECURVE'IN TYPEOF(Curve))
THEN RETURN(Curve\IfcCompositeCurve. Segments[ 1]. Dim) ;

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCBSPLINECURVE'IN TYPEOF(Curve))
THEN RETURN(Curve\IfeBSplineCurve. ControlPointsList[ 1]. Dim) ;

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCOFFSETCURVE2D' IN TYPEOF(Curve))
THEN RETURN(2);

END IF;

IF ('IFCGEOMETRYRESOURCE. IFCOFFSETCURVE3D' IN TYPEOF(Curve))
THEN RETURN(3);

END_IF;

IF ('IFCGEOMETRYRESOURCE. IFCPCURVE' IN TYPEOF(Curve))
THEN RETURNC(3);

END_IF;

RETURN (7);
END_FUNCTION
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£k IEAUE
(IfcCurveWeights
Positive)

FUNCTION HfcCurveWeightsPositive
( B: HcRational BSplineCurveWithKnots)
: BOOLEAN;

LOCAL
Result : BOOLEAN := TRUE;
END_LOCAL;

REPEAT i := 0 TO B. UpperIndexOnControlPoints;
IF B. Weights[i] <= 0.0 THEN
Result : = FALSE;
RETURN(Result);
END _IF;
END_REPEAT;
RETURN(Result) ;
END_FUNCTION

vzl
(IfcDotProduct)

FUNCTION IHcDotProduct
(Argl, Arg2 : IfcDirection)
: REAL;
LOCAL
Scalar : REAL;
Vecl, VecZ : IcDirection;
Ndim ; INTEGER;
END_LOCAL;

IF NOT EXISTS (Argl) OR NOT EXISTS (Arg2) THEN
Scalar ;= 7;
ELSE
IF (Argl. Dim <<>> Arg2. Dim) THEN
Scalar : = 7;
ELSE
BEGIN
Vecl := IfcNormalise(Argl);
Vec2 : = HfcNormalise(Arg2);
Ndim := Argl. Dim;
Scalar ;= 0. 0;
REPEAT i := 1 TO Ndim;

END_REPEAT;
END;
END IF;
END_IF;
RETURN (Scalar) ;
END_FUNCTION

H—E
(IfcFirstProjAxis)

FUNCTION IfcFirstProjAxis

(ZAxis, Arg ; IfcDirection) ; IfcDirection;
LOCAL

XAxis : IfcDirection;

A% ; IfcDirection;

Z : HcDirection;

XVec : IfcVector;

END_LOCAL;

IF (NOT EXISTS(ZAxis)) THEN
RETURN (?) ;
ELSE
Z := IfcNormalise(ZAxis) ;
IF NOT EXISTS(Arg) THEN
IF (Z. DirectionRatios <_>> [1. 0,0. 0,0. 0]) THEN
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V .= HcRepresentationltem() || IfcGeometricRepresentationltem () || HcDirection([ 1. 0,0. 0,0.0]);
ELSE
V := IcRepresentationltem() || IfcGeometricRepresentationltem () || HeDirection([0.0,1.0,0.0]);
END_IF;
ELSE
IF (Arg. Dim <<>> 3) THEN
RETURN (?7) ;
END IF;
IF ((IfeCrossProduct(Arg,Z). Magnitude) = 0. 0) THEN
RETURN (7);
ELSE
V := HcNormalise(Arg) ;
END TIF;
END IF;
XVec := IcScalarTimesVector(IfcDotProduct(V, Z), Z);
XAxis : = IfcVectorDifference(V, XVec). Orientation;
XAxis : = IfcNormalise(XAxis) ;
END_IF;
RETURN(XAxis) ;
END FUNCTION

BT

(IfcGetBasisSurface)

FUNCTION IfcGetBasisSurface
(C : HfcCurveOnSurface) : SET[0:2] OF HcSurface;

LOCAL
Surfs : SET[0:2] OF IfcSurface;
N : INTEGER;

END_LOCAL;

Surfs : = [];
IF'IFCGEOMETRYRESOURCE. IFCPCURVE'IN TYPEOF (C) THEN
Surfs ;: = [C\IfcPCurve. BasisSurface];
ELSE
IF'TFCGEOMETRYRESOURCE. IFCCOMPOSITECURVEONSURFACE' IN TYPEOF (C) THEN

(% For an IfcCompositeCurveOnSurface the BasisSurface is the intersection
of the BasisSurface of all the segments * )

N := SIZEOF(C\IfcCompositeCurve. Segments) ;
Surfs . = IfcGetBasisSurface(C\IfcCompositeCurve. Segments[ 1]. ParentCurve) ;

IF N > 1 THEN
REPEAT i := 2 TO N;
Surfs : = Surfs * IfcGetBasisSurface(C\IfcCompositeCurve. Segments[ 1. ParentCurve) ;
END REPEAT;
END_IF;
END _IF;
END IF;
RETURN(Surfs) ;
END_FUNCTION

T S
(IfcListToArray)

FUNCTION TfcListToArray
(Lis ; LIST [0:7] OF GENERIC ; T;
Low,U : INTEGER) : ARRAY OF GENERIC ; T;
LOCAL
N . INTEGER;
Res : ARRAY [Low:U] OF GENERIC . T;
END_LOCAL;

N := SIZEOF(Lis);

IF (N <<= (U—Low +1)) THEN
RETURN(?);

ELSE
Res := [Lis[1] : NJ;
REPEAT i .= 2 TO N;

Res[Low-+i—1] : = Lis[i]s

END _REPEAT;
RETURN(Res);

END_IF;

END FUNCTION
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(IfcMakeArray
OfArray)

FUNCTION IfcMakeArrayOfArray

(Lis : LIST[1:7] OF LIST [1:?] OF GENERIC : T;

Lowl, Ul, Low2, UZ ;. INTEGER).

ARRAY [Lowl:Ul] OF ARRAY [Low2:U2] OF GENERIC : T;

LOCAL
Res : ARRAY[Lowl.U1] OF ARRAY [Low?2.U2] OF GENERIC . T;
END LOCAL;

(% Check input dimensions for consistency % )

IF (Ul—Lowl—+1) <> SIZEOF(Lis) THEN
RETURN (7);

END_IF;

IF (U2 — Low2 + 1) <> SIZEOF(Lis[1]) THEN
RETURN (7) ;

END IF;

( * Initialise Res with values from Lis[1] %)
Res ;= [IfcListToArray(Lis[1], Low2, U2) ; (Ul—Lowl + 1)J;
REPEAT i := 2 TO HIINDEX(Lis);

IF (U2—Low2+1) <> SIZEOF(Lis[i]) THEN

RETURN (7);

END IF;

Res[Lowl+i—17] : = IfcListToArray(Lis[i], Low2, U2);
END_REPEAT;
RETURN (Res);

END_FUNCTION

EMfk

(IfeNormalise)

FUNCTION IfcNormalise
(Arg : IfcVectorOrDirection)
: fcVectorOrDirection;
LOCAL
Ndim : INTEGER;
v : IfcDirection
: = IfcRepresentationltem() | | TfcGeometricRepresentationItem () || TfcDirection([1. .0. ]);
Vec : lcVector
:= IfcRepresentationltem() || HfcGeometricRepresentationltem () || IfeVector (
IfcRepresentationltem() || HcGeometricRepresentationltem () || HeDirection([ 1. ,0. ]), 1.);
Mag : REAL;
Result ; IfeVectorOrDirection
=V,
END_LOCAL;

IF NOT EXISTS (Arg) THEN
RETURN (7);
ELSE
IF'IFCGEOMETRYRESOURCE. IFCVECTOR' IN TYPEOF(Arg) THEN
BEGIN
Ndim ;= Arg\IfcVector. Dim;
V. DirectionRatios : = Arg\IfcVector. Orientation. DirectionRatios;
Vec. Magnitude : = Arg\IfcVector. Magnitude;
Vec. Orientation ;= V;
IF Arg\IfcVector. Magnitude = 0.0 THEN
RETURN(?);
ELSE
Vec. Magnitude : = 1. 0;
END IF;
END;
ELSE
BEGIN
Ndim := Arg\IfcDirection. Dim;

518




%€ D.9.3

W EXPRESS ##ii&
V. DirectionRatios : = Arg\IfcDirection. DirectionRatios;
END;
END_IF;
Mag .= 0.0;

REPEAT i := 1 TO Ndim;
Mag := Mag + V. DirectionRatios[i] * V. DirectionRatios[i];
END REPEAT;
IF Mag > 0.0 THEN
Mag .= SQRT (Mag);
REPEAT i := 1 TO Ndim;
ENE V. DirectionRatios[ i] : = V. DirectionRatios[ i ]/Mag;
(TieNormalise) END _REPEAT; 7 7 7
IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(arg) THEN
Vec. Orientation ;= V;
Result ;= Vec;
ELSE
Result := V;
END _IF;
ELSE
RETURNC(?);
END_IF;
END_IF;
RETURN (Result);
END_FUNCTION

FUNCTION IfcOrthogonalComplement
(Vec ; IfcDirection)
: IcDirection;
LOCAL
Result ; IfcDirection ;
, END_LOCAL;
. Cgﬁ:gbml IF NOT EXISTS (Vec) OR (Vec. Dim <> 2) THEN
Complement) RETURN(?);
ELSE
Result : = IfcRepresentationltem ( ) | | IfcGeometricRepresentationltem () | | IfcDirection ([ —
Vec. DirectionRatios[2], Vee. DirectionRatios[1]])3
RETURN(Result);
END IF;
END FUNCTION

FUNCTION IfcSameAxis2Placement
(apl, ap2 : IfcAxis2Placement; Epsilon : REAL)
: LOGICAL ;

[ 2 o2
(HfcSameAxis2 L .
Placement) RETURN (]chamf:Dlrt.actan(apl. P[1],ap2. P[l],E-psdon) AND
IfcSameDirection(apl. P[2],ap2. P[ 2], Epsilon) AND
IfcSameCartesianPoint(apl. Location.apl. Location, Epsilon) ) ;
END_FUNCTION
FUNCTION IfcSameCartesianPoint
(cpl, cp2 : HcCartesianPoint; Epsilon : REAL)
: LOGICAL;
R R IR LOCAL
(IfcSameCartesian cplx : REAL ;= cpl. Coordinates[1];
Point) cply : REAL ;= cpl. Coordinates[ 2];

cplz : REAL .= 0;
cp2x : REAL := cp2. Coordinates[1];
cp2y : REAL ;= cp2. Coordinates[ 2];
cp2z : REAL .= 0;
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END_LOCAL;

IF (SIZEOF(cpl. Coordinates) > 2) THEN
cplz : = cpl. Coordinates[3];
END TF;

= -
[E]ﬁf‘/h)f—i . IF (SIZEOF(cp2. Coordinates) > 2) THEN
(IfcSameCartesian N .
Point) cp2z := cp2. Coordinates[ 3];
END IF;

RETURN (IfcSameValue(eplx, cp2x, Epsilon) AND
IfcSameValue(cply, cp2y, Epsilon) AND
IfcSameValue(eplz,cp2z, Epsilon) ) ;

END_FUNCTION

FUNCTION IfcSameDirection
(dirl, dir2 ; HcDirection; Epsilon ; REAL)
. LOGICAL;
LOCAL
dirlx : REAL ;= dirl. DirectionRatios[1];
dirly : REAL := dirl. DirectionRatios[ 2 ];
dirlz . REAL .= 0;
dir2x : REAL ;= dir2. DirectionRatios[1];
dir2y : REAL := dir2. DirectionRatios[ 2 ];
dir2z . REAL .= 0;
END_LOCAL;

s [ﬂjg.ﬁ’] om IF (SIZEOF(dirl. DirectionRatios) = 2) THEN
camelrection dirlz := dirl. DirectionRatios[3];
END_TF;

IF (SIZEOF(dir2. DirectionRatios) > 2) THEN
dir2z ;= dir2. DirectionRatios[ 3 ];
END IF;

RETURN (IfcSameValue(dirl x. dir2x, Epsilon) AND
IfcSameValue(dirly,dir2y, Epsilon) AND
IfcSameValue(dirlz,dir2z, Epsilon) ) ;

END_FUNCTION

FUNCTION IHcSameValue
(Valuel, ValueZ : REAL; Epsilon : REAL)
: LOGICAL;

LOCAL
ValidEps : REAL;
(IchjEfalue) Defaul_tEps : REAL := 0.000001;
END LOCAL;
ValidEps : = NVL(Epsilon, DefaultEps);
RETURN ((Valuel + ValidEps = Value2) AND (Valuel <Z Value2 + ValidEps));
END_FUNCTION
FUNCTION IfcScalarTimesVector
(Scalar : REAL; Vec : IfcVectorOrDirection)
. HcVector;
LOCAL
IERER V : HcDirection;

(IfcScalarTimesVector Mag : REAL;
Result ; IfcVector;

END_LOCAL;

IF NOT EXISTS (Scalar) OR NOT EXISTS (Vec) THEN
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(IfcScalarTimesVector REPEAT i ;= 1 TO SIZEOF(V. DirectionRatios) ;

RETURN (?) ;
ELSE

IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF (Vec) THEN
V := Vec\IfcVector. Orientation;
Mag : = Scalar # Vec\lfcVector. Magnitude;

ELSE
V := Vec;
Mag ;= Scalar;

END IF;

IF (Mag << 0.0 ) THEN

V. DirectionRatios[i] : = — V. DirectionRatios[i];
END REPEAT;
Mag := —Mag;
END _IF;
Result : = IfcRepresentationltem() | | HcGeometricRepresentationltem () || IfcVector (IfcNormalise
(V), Mag);
END_IF;
RETURN (Result);
END_FUNCTION

R
(IfcSecondProjAxis)

FUNCTION IfcSecondProjAxis
(ZAxis, XAxis, Arg: IfcDirection)
: IfcDirection;
LOCAL
YAxis : IfcVector;
A% . IfcDirection;
Temp : IfcVector;
END _LOCAL;

IF NOT EXISTS(Arg) THEN
V := IfcRepresentationltem() || IfcGeometricRepresentationItem () || IfeDirection([0.0,1.0,0.0]);
ELSE
V := Arg;
END_IF;
Temp := IfcScalarTimesVector(IfcDotProduct(V, ZAxis), ZAxis);
YAxis : = IfcVectorDifference(V, Temp);
Temp := IfcScalarTimesVector(IfcDotProduct(V, XAxis), XAxis);
YAxis : = IfcVectorDifference( Y Axis, Temp);
YAxis : = HfcNormalise( Y Axis) ;
RETURNC(CY Axis. Orientation) ;
END FUNCTION

iy T LE AR B
(IfcSurfaceWeights
Positive)

FUNCTION IfcSurfaceWeightsPositive
( B: IfcRationalBSplineSurfaceWithKnots)
: BOOLEAN;

LOCAL
Result ; BOOLEAN .= TRUE;
END_LOCAL;

REPEAT i : = 0 TO B\IfcBSplineSurface. UUpper;
REPEAT j .= 0 TO B\IfcBSplineSurface. VUpper;
IF (B. Weights[i][j] <<= 0.0) THEN
Result ;= FALSE;
RETURN(Result) ;
END _IF;
END REPEAT;
END_REPEAT;
RETURN(Result) ;
END_FUNCTION
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FUNCTION IcVectorDifference

(Argl, Arg2 : lcVectorOrDirection)
: IcVector;

LOCAL
Result : IfcVector;
Res, Vecl, Vec2 ; IfcDirection;
Mag, Magl, Mag2 : REAL;
Ndim . INTEGER;

END_LOCAL;

IF ((NOT EXISTS (Argl)) OR (NOT EXISTS (Arg2))) OR (Argl. Dim <Z>> Arg2. Dim) THEN
RETURN (?7) ;

ELSE
BEGIN

IF'TFCGEOMETRYRESOURCE. IFCVECTOR' IN TYPEOF(Argl) THEN
Magl .= Argl\I{cVector. Magnitude;
Vecl := Argl\IfcVector. Orientation;

ELSE
Magl := 1.0;
Vecl : = Argl;

END IF;

IF' IFCGEOMETRYRESOURCE. IFCVECTOR' IN TYPEOF(Arg2) THEN
Mag? := Arg2\IfcVector. Magnitude;

Vec2 := Arg2\lfcVector. Orientation;
ELSE

(IfcVectorDifference) Mag2 ;= 1.0;

Vec2 := Arg2;
END_IF;
Vecl ;= HcNormalise (Vecl);
Vec2 ;= HcNormalise (Vec2);
Ndim : = SIZEOF(Vecl. DirectionRatios) ;
Mag = 0.0;
Res .= IcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfcDirection ([ 0.0
Ndim]) ;

REPEAT i : = 1 TO Ndim;

Res. DirectionRatios[ 1] : = Magl * Vecl. DirectionRatios[i ] — Mag2 * Vec2. DirectionRatios[ i];
Mag ;= Mag + (Res. DirectionRatios[i] * Res. DirectionRatios[i]);
END_REPEAT;

IF (Mag > 0.0 ) THEN
Result :

SQRT(Mag));

ELSE

= TfcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfcVector ( Res,

Result ;= IfcRepresentationltem() || IfcGeometricRepresentationltem () || IfcVector( Vecl, 0.0);
END IF;

END;

END IF;

RETURN (Result) ;
END FUNCTION

REFN
(IfcVectorSum)

FUNCTION IfcVectorSum

(Argl, Arg2 : lcVectorOrDirection)
: IcVector;

LOCAL

Result : IfcVector;

Res, Vecl, Vec2 ; IfcDirection;

Mag, Magl, Mag2 : REAL;

Ndim . INTEGER;

END_LOCAL;

IF ((NOT EXISTS (Argl)) OR (NOT EXISTS (Arg2))) OR (Argl. Dim <Z>> Arg2. Dim) THEN
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RETURN (7) ;
ELSE
BEGIN

IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(Argl) THEN
Magl .= Argl\IfcVector. Magnitude;
Vecl := Argl\IfcVector. Orientation;

ELSE
Magl ;= 1.0;
Vecl := Argl;

END IF;

IF'IFCGEOMETRYRESOURCE. IFCVECTOR'IN TYPEOF(Arg2) THEN
Mag? .= Arg2\IfcVector. Magnitude;
Vec2 := Arg2\IfcVector. Orientation;

ELSE
Mag2 ;= 1.0;
Vec2 .= ArgZ;

END IF;

Vecl ;= IfcNormalise (Vecl);

R ;\qu(_:z ::_ IchO@alise (VEFZ);. .
(TfeVectorSum) im ::SIZEOF(Vecl. DirectionRatios) ;
Mag = 0.0;
Res := IfcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfeDirection ([ 0. 0:
Ndim]);
REPEAT i := 1 TO Ndim;

Res. DirectionRatios[i] := Magl * Vecl. DirectionRatios[ i | + Mag2 * Vec2. DirectionRatios[ i ];
Mag := Mag + (Res. DirectionRatios[i] * Res. DirectionRatios[i]) ;
END_REPEAT;

IF (Mag > 0.0 ) THEN
Result
SQRT(Mag));
ELSE
Result ; = HcRepresentationltem() || IfcGeometricRepresentationltem () | | IfcVector( Vecl, 0.0);
END_IF;
END;
END_TF;
RETURN (Result);
END_FUNCTION

: = IfcRepresentationltem () | | IfcGeometricRepresentationltem () | | IfcVector ( Res,

Vi
L
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. TYPE IfcCardinalPointReference = INTEGER;
(IfcCardinalPoint WHERE
Reference) GreaterThanZero : SELF > 0
END TYPE
I M TYPE IcDirectionSenseEnum = ENUMERATION OF (
(IfcDirectionSense POSITIVE,
Enum) NEGATIVE);
END_TYPE
TYPE IfcLayerSetDirectionEnum = ENUMERATION OF (
BT M AXISl,
(IfcLayerSetDirection | AXISZ,
Enum) AXIS3);
END_TYPE
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TYPE HcMaterialSelect = SELECT (
IfcMaterialUsageDefinition,

BRI | eiDinion,
(IfcMaterialSelect) '

IfcMaterialList) ;
END_TYPE

D. 10.2 #EIESDARR) EXPRESS #iiRWiEFE D. 10. 2 I EFRH.

£ D.10.2 #HEFELER EXPRESS #id

Fik

EXPRESS #i#

¥E
(IfcMaterial)

ENTITY IfcMaterial

SUBTYPE OF IfcMaterialDefinition;

Name : IfcLabel;

Description : OPTIONAL IHfcText;

Category : OPTIONAL IfcLabel;

INVERSE

HasRepresentation : SET [0:1] OF IfcMaterialDefinitionRepresentation FOR RepresentedMaterial ;
IsRelatedWith : SET OF IfcMaterialRelationship FOR RelatedMaterials;

RelatesTo : SET [0:1] OF IfcMaterialRelationship FOR RelatingMaterial;

END_ENTITY

MR ER
(IfcMaterial

Classification

Relationship)

ENTITY IfcMaterialClassificationRelationship;
MaterialClassifications ;: SET [1:7] OF IfcClassificationSelect;
ClassifiedMaterial ; IfcMaterial;

END ENTITY

AL A
(IfcMaterial
Constituent)

ENTITY IfcMaterialConstituent

SUBTYPE OF IfcMaterialDefinition;

Name ; OPTIONAL IfcLabel;

Description : OPTIONAL IHfcText;

Material ; IfcMaterial;

Fraction : OPTIONAL IfcNormalisedRatioMeasure;

Category : OPTIONAL IfcLabel;

INVERSE

ToMaterialConstituentSet : IfcMaterialConstituentSet FOR MaterialConstituents;
END_ENTITY

MRk 5
(IfcMaterial
ConstituentSet)

ENTITY IfcMaterial ConstituentSet

SUBTYPE OF IfcMaterialDefinition;

Name ; OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

MaterialConstituents : OPTIONAL SET [ 1.9 ] OF HcMaterialConstituent;
END_ENTITY

FbE X

(HcMaterialDefinition)

ENTITY IfcMaterialDefinition

ABSTRACT SUPERTYPE OF(ONEOF (IfcMaterial, IfcMaterialConstituent, IfcMaterialConstituentSet, Ifc
Materiall.ayer, IfcMateriall.ayerSet, IfcMaterialProfiles IfcMaterialProfileSet) ) ;

INVERSE

AssociatedTo : SET [0:7] OF IfcRel AssociatesMaterial FOR RelatingMaterial;

HasExternalReferences : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
HasProperties : SET OF IfcMaterialProperties FOR Material;
END ENTITY

EZ
(IfcMaterialLayer)

ENTITY IfcMateriall.ayer

SUPERTYPE OF (IfcMaterial LayerWithOffsets)
SUBTYPE OF IfcMaterialDefinition;

Material ; OPTIONAL IfcMaterial;
LayerThickness : IfcNonNegativel.engthMeasure;
IsVentilated ; OPTIONAL IfcLogical;

Name : OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

Category : OPTIONAL IfcLabel;

Priority : OPTIONAL IfcNormalisedRatioMeasure;
INVERSE

ToMateriallayerSet ; IfcMateriall.ayerSet FOR MaterialLayers;
END_ENTITY
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ENTITY IfcMateriall.ayerSet
SUBTYPE OF IfcMaterial Definition;
MateriallLayers : LIST [1:7] OF IfcMaterialLayer;
ML 24 LayerSetName ; OPTIONAL IfcLabel;

(IfcMaterialLayerSet)

Description : OPTIONAL IfcText;

DERIVE

TotalThickness ;: IfcLengthMeasure : = IfcMlsTotal Thickness(SELF);
END _ENTITY

ENTITY HcMaterialLayerSetUsage
SUBTYPE OF IfcMaterial UsageDefinition ;
ForLayerSet ; IfcMateriall.ayerSet;

H*‘“?:%Fﬁ?i LayerSetDirection : IfcLayerSetDirectionEnum;
(I{cMaterialLayer . .
DirectionSense : IfcDirectionSenseEnum;
SetUsage) OffsetFromReferenceline : IfcLengthMeasure;
ReferenceExtent : OPTIONAL IfcPositiveLengthMeasure;
END ENTITY
ENTITY IfcMaterialLayerWithOffsets
1R EHEEE SUBTYPE OF IfcMaterial Layer;
(IfcMaterialLayer OffsetDirection : IfcLayerSetDirectionEnum;
WithOffsets) OffsetValues : ARRAY [1.:2] OF IfcLengthMeasure;
END ENTITY
ENTITY HcMaterialList;
(]fcﬂitfifist) Materials : LIST [1:7] OF IfcMaterial;
END_ENTITY
ENTITY HcMaterialProfile
SUPERTYPE OF(IfcMaterialProfileWithOffsets)
SUBTYPE OF IfcMaterialDefinition;
Name : OPTIONAL IfcLabel;
Description : OPTIONAL IfcText;
FrE =LAl Material ; OPTIONAL IfcMaterial;

(IfcMaterialProfile)

Profile : IfcProfileDef;

Priority : OPTIONAL IfcNormalisedRatioMeasure;

Category : OPTIONAL IfcLabel;

INVERSE

ToMaterialProfileSet . IfcMaterialProfileSet FOR MaterialProfiles;
END _ENTITY

R 4
(IfcMaterial ProfileSet)

ENTITY HcMaterialProfileSet

SUBTYPE OF IfcMaterial Definition;

Name ; OPTIONAL IfcLabel;

Description : OPTIONAL IfcText;

MaterialProfiles : LIST [1:7] OF IfcMaterialProfiles
CompositeProfile ; OPTIONAL IfcCompositeProfileDef;
END ENTITY

ENTITY IfcMaterialProfileSetUsage
SUPERTYPE OF(IfcMaterialProfileSetUsage Tapering)

4 k) R B SUBTYPE OF IfcMaterialUsageDefinition;
(IfcMaterialProfile ForProfileSet ; IfcMaterialProfileSet;
SetUsage) CardinalPoint ; OPTIONAL IfcCardinalPointReference;
ReferenceExtent ; OPTIONAL IfcPositivel.engthMeasure;
END _ENTITY
" ENTITY IfcMaterialProfileSetUsage Tapering
?Eﬂ_ﬁﬂ'ﬂ‘ﬁﬁ SUBTYPE OF IfcMaterialProfileSetUsage;
(Hcf\cﬁf}i?ﬁroﬁle ForProfileEndSet I_fcMateriﬂlProfileSet;
. CardinalEndPoint : OPTIONAL IfcCardinalPointReference;
SetUsageTapering)

END_ENTITY
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ENTITY IfcMaterialProfileWithOffsets
(Ifﬁf?ﬂﬁiﬁél SUBTYPE OF IfcMaterialProfile;

(\:’V' ahgflfa. r(; "¢ | OffsetValues : ARRAY [1:2] OF IfcLengthMeasure;

1t tisets END_ENTITY

. ENTITY IfcMaterialProperties

Gl 'i SUBTYPE OF IfcExtendedProperties;

(IfcMaterial

Properties)

Material ; IfcMaterialDefinition;
END_ENTITY

ENTITY IfcMaterialRelationship
SUBTYPE OF IfcResourcelLevelRelationship;

(Kﬁiﬁﬂl RelatingMaterial : IfcMaterial ; ,
Relationship) RelatedMaterials ; SET [1:7] OF IfcMaterial;
EXPRESSion : OPTIONAL IfcLabel;
END_ENTITY
ENTITY IfcMaterialUsageDefinition
MR E Y ABSTRACT SUPERTYPE OF (ONEOF (IfcMateriallLayerSetUsage, IfcMaterialProfileSetUsage));
(IfcMaterialUsage | INVERSE
Definition) AssociatedTo : SET [1:7] OF IfcRelAssociatesMaterial FOR RelatingMaterial;
END_ENTITY

D. 10.3  BPEFTIRNR FHE 8 SRS R, s EXPRESS $A R A5 T 5 HLE .
FUNCTION IfecMlsTotal Thickness

(LayerSet :
LOCAL

IfcMateriall.ayerSet) : Ifcl.engthMeasure;

Max : IfcLengthMeasure : = LayerSet. MaterialLayers[ 1 ]. LaverThickness;

END LOCAL;

IF SIZEOF(LayerSet. MateriallLayers) = 1 THEN

REPEAT i
Max

:= 2 TO HIINDEX(LayerSet. Materiall.ayers) ;
:= Max + LayerSet. MateriallLayers| i ]. L.ayerThickness;

END_REPEAT;

END_IF;

RETURN (Max) ;

END_FUNCTION

D.11 fEFE & %W

D.11.1 JFEFREVHFEIAA EXPRESS fiid %% D. 11. 1 (IRLERH.
FD.11.1 EERIFERIE EXPRESS #if
KA EXPRESS #it
(?Ei{?ﬂb% d%'(;ﬁ TYPE IfcAbsorbedDoseMeasure = REAL;
cAbsorbedDose | T
Measure) -
(]fi}[;ﬁ]%lg% TYPE IfcAccelerationMeasure = REAL;
cAcceleration END. TYPE
Measure)
Yy B B TYPE HcAmountOfSubstanceMeasure = REAL;
(IfcAmountOf
END TYPE
SubstanceMeasure)
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aar Aﬁﬁﬂg%gi it TYPE IcAngularVelocityMeasure = REAL;
cAngular velocity END_TYPE
Measure)
(Efﬁ%g% TYPE HcAreaDensityMeasure = REAL;
cAreaDensity END_TYPE
Measure)
R TYPE IfcAreaMeasure = REAL;
(IfcAreaMeasure) END_TYPE
R TYPE IfcBoolean = BOOLEAN;
(IfcBoolean) END_TYPE
" TYPE HfcComplexNumber = ARRAY [1.2] OF REAL;

( HCC()InplexNumber) END TYPE

TYPE IcCompoundPlaneAngleMeasure = LIST [3:4] OF INTEGER;
WHERE
MinutesInRange : ABS(SELF[2]) <Z 60
ERCFHAMAEER | SccondsInRange : ABS(SELF[3]) << 60
(IfcCompoundPlane | MicrosecondsInRange : (SIZEOF(SELF) = 3) OR (ABS(SELF[ 4]) < 1000000)
AngleMeasure) ConsistentSign ; ((SELF[1] >>= 0) AND (SELF[2] >= 0) AND (SELF[3] >= 0) AND ((SIZEOF
(SELF) = 3) OR (SELF[4] == 0))) OR ((SELF[1] <<= 0) AND (SELF[2] <= 0) AND (SELF[3]
<= 0) AND ((SIZEOF(SELF) = 3) OR (SELF[4] <<= 0)))

END_TYPE
(Iffiﬁtmﬁg%d . TYPE IfcContextDependentMeasure = REAL;
omtextiependentl END_TYPE
Measure)
HEER TYPE IfcCountMeasure = NUMBER;
(IfcCountMeasure) | END _TYPE
(hjﬁ(‘%fg% TYPE HcCurvatureMeasure = REAL;
clurvature END TYPE
Measure) -
(a1 mej\f E%{ TYPE HcDescriptiveMeasure = STRING;
¢OCSCIPEYE | END_TYPE
Measure) -
1
(iji%?%fg]% TYPE IfcDoseEquivalentMeasure = REAL;
cDoseEquivalent | o oo
Measure) -
(T ﬁjj}ﬁﬁvﬁﬁ . TYPE HcDynamicViscosityMeasure = REAL;
cDynamicViscosity | oo
Measure) -
Zx
(TfeEl Eﬁﬁfﬂ ot TYPE IfcElectricCapacitanceMeasure = REAL;
cElectricCapacitance| 0 o
Measure) -
I E?ﬁfgi( TYPE IlcElectricChargeMeasure = REAL;
cElectricCharge END TYPE
Measure) -
HiL PR
(HcElectric TYPE IfcElectricConductance Measure = REAL;
Conductance END_TYPE
Measure)
(It EEF%?E(:E . TYPE IfcElectricCurrentMeasure = REAL;
cElectricCurren END TYPE
Measure) -
(TfeEl EE‘FE%E " TYPE IfcElectricResistanceMeasure = REAL;
cElectricResistance END TYPE
Measure)
a E?%E\}%lt TYPE UcElectricVoltageMeasure = REAL;
cElectricVoltage END, TYPE
Measure)
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REEERE TYPE HcEnergyMeasure = REAL;
(IfcEnergyMeasure) | END_TYPE
TERE TYPE HcForceMeasure = REAL;
(IfcForceMeasure) | END_TYPE
-
(I?Fﬁj—g% TYPE IfcFrequencyMeasure = REAL;
cFrequency END TYPE
Measure)
([?f%ﬁ%}%% TYPE HcHeatFluxDensityMeasure = REAL;
cHeatFluxDensity END. TYPE
Measure)
P ;\:ERII;CHeatingValueMeasure = REAL;
(IfcI:{eat‘mg\;'alue WR1 ; SELF = 0
easure END TYPE
FRiIRAF TYPE Hcldentifier = STRING (255);
(Ifcldentifier) END_TYPE
HEH
ﬂ{“i‘“ﬂg% TYPE IfcllluminanceMeasure = REAL;
cllluminance END TYPE
Measure) B
%f?jf%g% TYPE HelnductanceMeasure = REAL;
cInductance END_TYPE
Measure)
B TYPE HcInteger = INTEGER;
(IfcInteger) END TYPE
(??{ﬁﬁ?% TYPE IHclntegerCountRateMeasure = INTEGER;
cIntegerCount END TYPE
RateMeasure)
BT R

(IfclonConcentration

TYPE HclonConcentrationMeasure = REAL;

END _TYPE
Measure) -
%fﬁ?ﬂ[ﬁ[ﬁ% TYPE HclsothermalMoistureCapacityMeasure = REAL;
(IfcIsothermalMoisture|
S END_TYPE
CapacityMeasure)
EHFEER

(IfcKinematicViscosity

TYPE IcKinematicViscosityMeasure = REAL;
END TYPE

Measure)
R TYPE IcLabel = STRING (255);
(IfcLabel) END_TYPE
KEER TYPE IfcLengthMeasure = REAL;
(IfcLengthMeasure) | END_TYPE
(;&[ﬁﬁ%ﬁ TYPE IcLinearForceMeasure = REAL;
cLinearForce END TYPE
Measure) -
SMENHER

(HcLinearMoment

TYPE HcLinearMomentMeasure = REAL;

END_TYPE
Measure) -
s I
(I %WJJ%?% | TYPE IfcLinearStiffnessMeasure = REAL;
cl.inear>tiriness END TYPE
Measure) -
HER#EEER

(IfcLinearVelocity

TYPE HcLinearVelocityMeasure = REAL;

END TYPE
Measure) B
B TYPE Hclogical = LOGICAL;
(IfcLogical) END_TYPE
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(Hj;ﬁﬁfggél TYPE IfcLuminousFluxMeasure = REAL;
cLuminousFlux END TYPE
Measure)
IR SR

(IfcLuminousIntensity
DistributionMeasure)

TYPE HcLuminousIntensityDistributionMeasure = REAL;
END_TYPE

SRR

(IfcLuminousIntensity

TYPE HcLuminousIntensityMeasure = REAL;

END_TYPE
Measure) -
ﬁi@@gﬂfgﬁ% TYPE HcMagneticFluxDensityMeasure = REAL;
(IfcMagneticFlux
. END_TYPE
DensityMeasure) -
(Ifﬁﬁﬁ%%%] TYPE IcMagneticFluxMeasure = REAL;
cMagneticFlux END TYPE
Measure) -
(I ﬁfgffgﬁ . TYPE HcMassDensityMeasure = REAL;
cMassDensity END TYPE
Measure) -
Uil B B TYPE IfcMassFlowRateMeasure = REAL;
(IfcMassFlow END TYPE
RateMeasure) -
i TYPE IfcMassMeasure = REAL;
(IfcMassMeasure) END TYPE
e
iﬁ;ﬁtﬁpﬁﬁ%ﬁ% TYPE IfcMassPerLengthMeasure = REAL;
cMassPerlLeng END TYPE
Measure) -
FREEELELE B TYPE IfeModulusOfElasticityMeasure = REAL;
(IfcModulusOf END TYPE
ElasticityMeasure) -
Hh 57 R 2% 1k
BREER . TYPE HcModulusOfLinearSubgradeReactionMeasure = REAL;
(IfeModulusOfLinear END TYPE
SubgradeReaction -
Measure)
Hh L 7 N B
HEER
(IfcModulusOf TYPE HcModulusOfRotationalSubgradeReactionMeasure = REAL;
Rotational END_TYPE
SubgradeReaction
Measure)
ﬂ%ﬁﬁ%ﬁﬁ% TYPE IfcModulusOfSubgradeReactionMeasure = REAL;
(IfcModulusOfSubgrade
. END TYPE
ReactionMeasure) -
ﬁﬂ?ﬂﬁﬁﬁ%ﬁg TYPE HcMoistureDiffusivityMeasure = REAL;
(HfeModulusOfSubgrade
. END TYPE
ReactionMeasure) -
or T E B TYPE HcMolecularWeightMeasure = REAL;
(IfcMolecular END TYPE
WeightMeasure) -
521 A TYPE IfcMomentOfInertiaMeasure = REAL;
(IfcMoment END TYPE
OfInertiaMeasure) -
A&
(,]m} TA{E%E TYPE IfcMonetaryMeasure = REAL;
chlonetary END TYPE
Measure) -
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TYPE HcNonNegativelLengthMeasure = IfcLengthMeasure;
et g g g
(IfcNonNegati WHERE
Nont 1V
I : thM| EEia ; NotNegative : SELF >= 0
-€Ng easure END TYPE

1E DU L )
(IfcNormalised
RatioMeasure)

TYPE HcNormalisedRatioMeasure = IfcRatioMeasure;
WHERE
WRI1 : {0.0 <<= SELF <<= 1.0}

END_TYPE
(??E% TYPE IfcNumericMeasure = NUMBER;
cNumeric END TYPE
Measure) -
ZHE TYPE IfcParameterValue = REAL;
(IfcParameterValue) | END TYPE
TYPE IfcPHMeasure = REAL;
pH fHEE WHERE
(IfcPHMeasure) WR21 . {0.0 <<= SELF <<= 14.0}
END TYPE
(I;ﬁfﬁ%% TYPE IfcPlanarForceMeasure = REAL;
cPlanarForce END TYPE
Measure) B
(:Efﬁlé’lﬁ E%P{;%Ei TYPE HcPlaneAngleMeasure = REAL;
cPlaneAngle END TYPE
Measure)
KRR TYPE IicPositiveLengthMeasure = IfcLengthMeasure;

(IfcPositivelength
Measure)

WHERE
WRI1 : SELF > 0

END_TYPE
TE S A ‘EXI;PERII;CPOQtivePlaneAngleMeasure = IfcPlaneAngleMeasure;
(EcP{)&;;lve‘PlaI;e WRI ; SELF = 0
ngleMeasure END TYPE
I H b é\ggRlécPositiveRatioMeasure = IfcRatioMeasure;
(]fc;osn‘lve}}ano WRI : SELF > 0
casure END_TYPE
ThE A TYPE IfcPowerMeasure = REAL;
(IfcPowerMeasure) | END_TYPE
(Eiﬁ%ﬁ TYPE IfcPressureMeasure = REAL;
cPressure END TYPE
Measure) -
(J%Qg%gifg% TYPE HcRadioActivityMeasure = REAL;
cRadioActivity END TYPE
Measure) B
Ho {7 BB TYPE IfcRatioMeasure = REAL;
(IfcRatioMeasure) END TYPE
S TYPE IfcReal = REAL;
(IfcReal) END_TYPE
R

(IfcRotational Frequency

TYPE HcRotationalFrequencyMeasure = REAL;
END TYPE

Measure)

ﬁfﬁRﬁft%yf% TYPE IfcRotationalMassMeasure = REAL;
cRotationa

MassMeasure) END_TYPE

NI

(IfcRotationalStiffness
Measure)

TYPE IfcRotationalStiffnessMeasure = REAL;
END_TYPE
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¥ iﬁgﬁirg]% " TYPE HcSectional ArealntegralMeasure = REAL;
eoecionare g™ END_TYPE
Measure) -
(Ifﬁsﬁtﬁﬁi\dﬁdgl | TYPE TfeSectionModulusMeasure = REAL;
cSectionModulus END. TYPE
Measure)
(I?y‘iﬂﬁ%%% ) TYPE IfcShearModulusMeasure = REAL;
cShearModulus END TYPE
Measure) -
(Lfgﬁ'ig% TYPE IfcSolidAngleMeasure = REAL;
COONAANEE | END TYPE
Measure)
=T 4
T :)JJ?P'&E% | TYPE HcSoundPowerlevelMeasure = REAL;
cSoundPowerLevel | -\ " o
Measure) -
===
I
(If' Sfﬁi%% TYPE IfcSoundPowerMeasure = REAL;
cSoundPower END. TYPE
Measure)
= EY
PR TYPE IfcSoundPressurel.evelMeasure = REAL;
(IfcSoundPressure
END TYPE
LevelMeasure) -
(I S}:Ed%% TYPE IfcSoundPressureMeasure = REAL;
cSoundPressure | Lo
Measure) -
af %‘ﬂ%% . TYPE HcSpecificHeatCapacityMeasure = REAL;
¢ ¢S .pec1 icHea END TYPE
CapacityMeasure) -
LR I TYPE UcTemperatureGradientMeasure = REAL;
(IfcTemperature END TYPE
GradientMeasure) -
I 2L TYPE HUcTemperatureRateOfChangeMeasure = REAL;
(IfcTemperatureRate END TYPE
OfChangeMeasure) -
A TYPE IfcText = STRING;
(IfcText) END TYPE
(T T?%ﬂq&g% . TYPE IfcThermal AdmittanceMeasure = REAL;
cThermal Admittance END. TYPE
Measure)
i Tfﬂ%g% it TYPE IfcThermalConductivityMeasure = REAL;
¢ 1 hermal_onductivity| END TYPE
Measure)
Er
P 3 B . TYPE HcThermal ExpansionCoefficientMeasure = REAL;
(IfcThermal Expansion

CoefficientMeasure)

END_TYPE

(T Thﬁﬁﬂﬁiﬁ“'t TYPE IfcThermalResistanceMeasure = REAL;
c¢ThermalResistance END. TYPE
Measure)
WL TER
(IfcThermal TYPE IfcThermal TransmittanceMeasure = REAL;
Transmittance END_TYPE
Measure)
P,
ﬁiﬁﬁﬁﬁ TYPE HcThermodynamicTemperatureMeasure = REAL;
(IfcThermodynamic
END TYPE
TemperatureMeasure) -
v} i) FE B TYPE HcTimeMeasure = REAL;
(IfcTimeMeasure) END_TYPE
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R TYPE HicTorqueMeasure = REAL;
(IfcTorqueMeasure) | END_TYPE
By 1
(I Vﬁ%’ﬁg%l TYPE HcVaporPermeabilityMeasure = REAL;
cVaporPermeability END_TYPE
Measure)
ARRERE TYPE IfcVolumeMeasure = REAL;
(IfcVolumeMeasure) | END_TYPE
PR i

(IfcVolumetricFlow
RateMeasure)

TYPE IcVolumetricFlowRateMeasure = REAL;
END_TYPE

e i A
(IfcWarpingConstant
Measure)

TYPE HcWarpingConstantMeasure = REAL;
END_TYPE

o EEE
(IfcWarping
MomentMeasure)

TYPE HcWarpingMomentMeasure = REAL;
END TYPE

A
(IfcDerivedUnit
Enum)

TYPE IfcDerivedUnitEnum = ENUMERATION OF (
ANGULARVELOCITYUNIT,
AREADENSITYUNIT,
COMPOUNDPLANEANGLEUNIT,
DYNAMICVISCOSITYUNIT,
HEATFLUXDENSITYUNIT,
INTEGERCOUNTRATEUNIT,
ISOTHERMALMOISTURECAPACITYUNIT,
KINEMATICVISCOSITYUNIT,
LINEARVELOCITYUNIT,
MASSDENSITYUNIT,
MASSFLOWRATEUNIT,
MOISTUREDIFFUSIVITYUNIT,
MOLECULARWEIGHTUNIT,
SPECIFICHEATCAPACITYUNIT,
THERMALADMITTANCEUNIT,
THERMALCONDUCTANCEUNIT,
THERMALRESISTANCEUNIT,
THERMALTRANSMITTANCEUNIT,
VAPORPERMEABILITYUNIT,
VOLUMETRICFLOWRATEUNIT,
ROTATIONALFREQUENCYUNIT,
TORQUEUNIT,
MOMENTOFINERTIAUNIT,
LINEARMOMENTUNIT,
LINEARFORCEUNIT,
PLANARFORCEUNIT,
MODULUSOFELASTICITYUNIT,
SHEARMODULUSUNIT,
LINEARSTIFFNESSUNIT,
ROTATIONALSTIFFNESSUNIT,
MODULUSOFSUBGRADEREACTIONUNIT,
ACCELERATIONUNIT,
CURVATUREUNIT,
HEATINGVALUEUNIT,
IONCONCENTRATIONUNIT,
LUMINOUSINTENSITYDISTRIBUTIONUNIT,
MASSPERLENGTHUNIT,
MODULUSOFLINEARSUBGRADEREACTIONUNIT,
MODULUSOFROTATIONALSUBGRADEREACTIONUNIT,
PHUNIT,

ROTATIONALMASSUNIT,
SECTIONAREAINTEGRALUNIT,
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(IfcDerivedUnit
Enum)

SECTIONMODULUSUNIT,
SOUNDPOWERLEVELUNIT,
SOUNDPOWERUNIT,
SOUNDPRESSURELEVELUNIT,
SOUNDPRESSUREUNIT,
TEMPERATUREGRADIENTUNIT,
TEMPERATURERATEOFCHANGEUNIT,
THERMALEXPANSIONCOEFFICIENTUNIT,
WARPINGCONSTANTUNIT,
WARPINGMOMENTUNIT,
USERDEFINED) ;

END TYPE

SI R4
(HcSIPrefix)

TYPE IfcSIPrefix = ENUMERATION OF (
EXA,
PETA,
TERA,
GIGA,
MEGA,
KILO,
HECTO,
DECA,
DECI,
CENTI,
MILLI,
MICRO,
NANO,
PICO,
FEMTO,
ATTO);
END_TYPE

[ o P06 1 BT 44 R
(H{cSIUnitName)

TYPE IfcSIUnitName = ENUMERATION OF (
AMPERE,
BECQUEREL,
CANDELA,
COULOMB,
CUBIC_METRE,
DEGREE_CELSIUS,
FARAD,
GRAM,

GRAY,
HENRY,
HERTZ,
JOULE,
KELVIN,
LUMEN,

LUX,

METRE,
MOLE,
NEWTON,
OHM,
PASCAL,
RADIAN,
SECOND,
SIEMENS,
SIEVERT,
SQUARE_METRE,
STERADIAN,
TESLA,

VOLT,

WATT,
WEBER);
END_TYPE
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BApIHEE
(IfcUnitEnum)

TYPE HcUnitEnum = ENUMERATION OF (
ABSORBEDDOSEUNIT,
AMOUNTOFSUBSTANCEUNIT,
AREAUNIT,
DOSEEQUIVALENTUNIT,
ELECTRICCAPACITANCEUNIT,
ELECTRICCHARGEUNIT,
ELECTRICCONDUCTANCEUNIT,
ELECTRICCURRENTUNIT,
ELECTRICRESISTANCEUNIT,
ELECTRICVOLTAGEUNIT,
ENERGYUNIT,

FORCEUNIT,
FREQUENCYUNIT,
ILLUMINANCEUNIT,
INDUCTANCEUNIT,
LENGTHUNIT,
LUMINOUSFLUXUNIT,
LUMINOUSINTENSITYUNIT,
MAGNETICFLUXDENSITYUNIT,
MAGNETICFLUXUNIT,
MASSUNIT,
PLANEANGLEUNIT,
POWERUNIT,

PRESSUREUNIT,
RADIOACTIVITYUNIT,
SOLIDANGLEUNIT,
THERMODYNAMICTEMPERATUREUNIT,
TIMEUNIT,

VOLUMEUNIT,

USERDEFINED) ;

END_TYPE

S B R R
(IfcDerivedMeasure

Value)

TYPE IcDerivedMeasureValue = SELECT (
IfcVolumetricFlowRateMeasure,
IfcThermal TransmittanceMeasure,
IfcThermalResistanceMeasure,
IfcThermal AdmittanceMeasure,
IfcPressureMeasure;
IfcPowerMeasure,
IfcMassFlowRateMeasure,
IfcMassDensityMeasure,
HcLinearVelocityMeasure,
IfcKinematicViscosityMeasure,
IfcIntegerCountRateMeasure,
IfcHeatFluxDensityMeasure,
IfcFrequencyMeasure,
IfcEnergyMeasure,
IfcElectricVoltageMeasure,
IfcDynamicViscosityMeasure,
IfcCompoundPlaneAngleMeasure,
IfcAngularVelocityMeasure,
IfcThermalConductivityMeasure,
IfcMolecularWeightMeasure,
IfcVaporPermeabilityMeasure,
IfcMoistureDiffusivityMeasure,
IfcIsothermalMoistureCapacityMeasure,
IfcSpecificHeatCapacityMeasure,
IfcMonetaryMeasure,
IfcMagneticFluxDensityMeasure,
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SRR
(IfcDerivedMeasure
Value)

IfcMagneticFluxMeasure,
IfcLuminousFluxMeasure,
IfcForceMeasure,

IfeInductanceMeasure,
IfcllluminanceMeasure.,
IfcElectricResistanceMeasure,
IfcElectricConductanceMeasures
IfcElectricChargeMeasure,
IfcDoseEquivalentMeasure,
IfcElectricCapacitanceMeasure,
IfcAbsorbedDoseMeasure,
IfcRadioActivityMeasure,

IfcRotational FrequencyMeasure,
IfcTorqueMeasure.
IfcAccelerationMeasure,
IfcLinearForceMeasure,
IfcLinearStiffnessMeasure,
IfcModulusOfSubgradeReactionMeasure
IfcModulusOfElasticityMeasure,
IHfcMomentOfInertiaMeasure,
IfcPlanarForceMeasure,
IfcRotationalStiffnessMeasure,
IfcShearModulusMeasure;
IfcLinearMomentMeasure.,
IfcLuminouslntensityDistributionMeasure
IfcCurvatureMeasure,
IfcMassPerLengthMeasure,
IfcModulusOfLinearSubgradeReactionMeasure,
IfcModulusOfRotationalSubgradeReactionMeasure,
IfcRotationalMassMeasure,

IfcSectional ArealntegralMeasure,
IfcSectionModulusMeasure,
IfcTemperatureGradientMeasure,
IfcThermalExpansionCoefficientMeasure,
IfeWarpingConstantMeasure,
IfcWarpingMomentMeasure,
IfcSoundPowerMeasure,
IfcSoundPressureMeasure,
IfcHeatingValueMeasure,
IfcPHMeasure,
IfclonConcentrationMeasure,
IfcTemperatureRateOfChangeMeasure,
IfcAreaDensityMeasure,
IfcSoundPowerlevelMeasure,
IfcSoundPressurel.evelMeasure) ;

END TYPE

R
(IfcMeasureValue)

TYPE IfcMeasureValue = SELECT (
IfeVolumeMeasure,

IfcTimeMeasure,
IfcThermodynamicTemperatureMeasure,
IfcSolid AngleMeasure,
IfcPositiveRatioMeasure,
IfcRatioMeasure,
IfcPositivePlaneAngleMeasure,
IfcPlaneAngleMeasure,
IfcParameterValue,
IfeNumericMeasure,

IfcMassMeasure,
IfcPositivel.engthMeasure »
IfcLengthMeasure,
IfcElectricCurrentMeasure,
IfcDescriptiveMeasure,
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EREER
(IfcMeasureValue)

IfcCountMeasure,
IfcContextDependentMeasure,
IfcAreaMeasure,
IfcAmountOfSubstanceMeasure,
IfcLuminousIntensityMeasure,
IfcNormalisedRatioMeasure,
IfcComplexNumber,
IfcNonNegativel.engthMeasure) ;
END_TYPE

fiil RizhnizE 3
(IfcSimpleValue)

TYPE HcSimpleValue = SELECT (
IfcIntegers
IfcReal,
IfcBoolean,
Ifcldentifier,
IfcText,
IfcLabel,
IfcLogical,
IfcDateTime,
IfcDate,
IfcTime,
IfcDuration,
IfcTimeStamp) ;
END TYPE

B B PR RERE
(IfcUnit)

TYPE IfcUnit = SELECT (
IfcDerivedUnit,
IfeNamedUnit,
IfcMonetaryUnit) ;
END_TYPE

{H k4
(IfcValue)

TYPE IfcValue = SELECT (
IfcMeasureValue,
IfeSimpleValue,
IfcDerivedMeasureValue) ;
END TYPE

D.11.2

R VIR SRR EXPRESS #iiA i3 D. 11, 2 (L EXKH .

£ D.11.2 EEHESL{EA EXPRESS #i4

Lk EXPRESS #it
ENTITY IfcContextDependentUnit
FRHEH K B SUBTYPE OF IcNamedUnit;
(TfcC Depend Name : IfcLabel;
’““:;Xt_t) pend | INVERSE
e HasExternalReference : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
END ENTITY
ENTITY IfcConversionBasedUnit
SUPERTYPE OF (IfcConversionBasedUnitWithOffset )
o SUBTYPE OF IfcNamedUnit;
AL
(TfeCo . Name : IfcLabel;
Bc ] ;1{3&1-.51)0 n ConversionFactor ; IfcMeasureWithUnit;
asedinit INVERSE
HasExternalReference : SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
END ENTITY
. | ENTITY IfcConversionBasedUnitWithOffset
ﬁéﬁ%%ﬁi{i SUBTYPE OF IfcConversionBasedUnit;
(IfcConversionBased | L
UnitWithOffset) ConversionOffset ; IfcReal;
nEWithUtset) | pND_ENTITY
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FHEA
(IfcDerivedUnit)

ENTITY IfcDerivedUnit;

SET [1:7] OF IfcDerivedUnitElement;
IfeDerivedUnitEnum;

OPTIONAL IfcLabel;

Elements :
UnitType .
UserDefined Type :
DERIVE
Dimensions
WHERE
WR1 : (SIZEOF (Elements) > 1) OR ((SIZEOF (Elements) = 1) AND (Elements[1]. Exponent <>
1))

WR2 : (UnitType <<= IfcDerivedUnitEnum. USERDEFINED) OR ((UnitType = IfcDerivedUnitEnum.
USERDEFINED) AND (EXISTS(SELF. UserDefinedType)));

END ENTITY

IfcDimensional Exponents ; = IfcDeriveDimensional Exponents{ Elements) ;

FHENTTE
(IfcDerivedUnit
Element)

ENTITY IfcDerivedUnitElement;
Unit ; IfcNamedUnit;

Exponent : INTEGER;

END ENTITY

BHRTEE
(IfcDimensional
Exponents)

ENTITY HcDimensional Exponents;
LengthExponent : INTEGER;

MassExponent : INTEGER;

TimeExponent : INTEGER;
ElectricCurrentExponent : INTEGER;
ThermodynamicTemperatureExponent : INTEGER;
AmountOfSubstanceExponent ; INTEGER;
LuminousIntensityExponent ; INTEGER;
END_ENTITY

R R
(IfcMeasure
WithUnit)

ENTITY IfcMeasureWithUnit;
ValueComponent : IfcValue;
UnitComponent : IfcUnit;
END_ENTITY

T RAL
(IfcMonetaryUnit)

ENTITY HcMonetaryUnit;
Currency ; IfcLabel;
END_ENTITY

i B
(IfcNamedUnit)

ENTITY IfcNamedUnit

ABSTRACT SUPERTYPE OF(ONEOF (IfcContextDependentUnit, IfcConversionBasedUnit, IfcSIUnit));
Dimensions : IfcDimensionalExponents;

UnitType ;: IfcUnitEnum;

WHERE

WRI1 : IfcCorrectDimensions (SELF. UnitType, SELF. Dimensions);

END_ENTITY

Il s 1A ) B
(IfcSIUnit)

ENTITY IfcSIUnit

SUBTYPE OF IfcNamedUnit;
Prefix ; OPTIONAL IfcSIPrefix;
Name : IfeSIUnitName;

DERIVE

SELF\IfcNamedUnit. Dimensions ;
END _ENTITY

IfeDimensionalExponents ; = IfcDimensionsForSiUnit (SELF. Name) ;

R B

(IfcSIUnitAssignment),

ENTITY HcUnitAssignment;

Units ; SET [1:7] OF IfcUnit;

WHERE

WRO1 : IfcCorrectUnitAssignment(Units) ;
END_ENTITY

=Y

D.11.3 JEHET

!

<

3

TR R EXPRESS A0 #% 3 D. 11. 3 f9#LE K H .

ol

037




x&D.11.3 EEHRFEGAHM EXPRESS #id

B

EXPRESS ##it

IERES
(IfcCorrect

Dimensions)

FUNCTION IHcCorrectDimensions
(m : HcUnitEnum; Dim : IfcDimensionalExponents) : LOGICAL;
CASE m OF
LENGTHUNIT . IF
Dim = (IfcDimensionalExponents (1, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
MASSUNIT . IF
Dim = (IfcDimensionalExponents (0, 1, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
TIMEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 1, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
ELECTRICCURRENTUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 1, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
THERMODYNAMICTEMPERATUREUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 1, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END IF;
AMOUNTOFSUBSTANCEUNIT : IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 1, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE) ;
END_IF;
LUMINOUSINTENSITYUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 0, 1))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END IF;
PLANEANGLEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END_IF;
SOLIDANGLEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 05 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
AREAUNIT : IF
Dim = (IfcDimensionalExponents (2, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
VOLUMEUNIT . IF
Dim = (IfcDimensionalExponents (3, 0, 0, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END_IF;

ABSORBEDDOSEUNIT . IF
Dim = (IfcDimensionalExponents (2, 0, —2, 0, 0, 0, 0))
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THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END IF;
RADIOACTIVITYUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, —1, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
ELECTRICCAPACITANCEUNIT . IF
Dim = (IfcDimensionalExponents (—2, —1, 4, 2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE) ;
END_IF;
DOSEEQUIVALENTUNIT ; IF
Dim = (IchimensiDnalExponents 2,0, —2,0,0,0,0)
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END _IF;
ELECTRICCHARGEUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 1, 1, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
ELECTRICCONDUCTANCEUNIT . IF
Dim = (IfcDimensionalExponents (—2, —1, 3, 2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
ELECTRICVOLTAGEUNIT : IF
Dim = (IfcDimensionalExponents (2, 1, —3, —1, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
ELECTRICRESISTANCEUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —3, —2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
ENERGYUNIT ; IF
Dim = (IfcDimensionalExponents (2, 1, —2, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
FORCEUNIT . IF
Dim = (IfcDimensionalExponents (1, 1, —2, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;
FREQUENCYUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, —1, 0, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
INDUCTANCEUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —2, —2, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
ILLUMINANCEUNIT . IF
Dim = (IfcDimensionalExponents (—2, 0, 0, 0, 0, 0, 1))
THEN RETURN(TRUE) ;
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ELSE RETURN(FALSE);
END IF;
LUMINOUSFLUXUNIT . IF
Dim = (IfcDimensionalExponents (0, 0, 0, 0, 0, 0, 1))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
MAGNETICFLUXUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —2, —1, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE) ;
END_IF;
MAGNETICFLUXDENSITYUNIT . IF
Dim = (IfeDimensionalExponents (0, 1, —2, —1, 0, 0, 0))
THEN RETURN(TRUE) ;
ELSE RETURN(FALSE);
END_IF;
POWERUNIT . IF
Dim = (IfcDimensionalExponents (2, 1, —3, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END_IF;
PRESSUREUNIT . IF
Dim = (IfcDimensionalExponents (—1, 1, —2, 0, 0, 0, 0))
THEN RETURN(TRUE);
ELSE RETURN(FALSE);
END IF;

OTHERWISE .
RETURN (UNKNOWN);
END_CASE;
END _FUNCTION

IEWRHR E AL
(IfcCorrectUnit
Assignment)

FUNCTION IfcCorrectUnitAssignment
(Units ; SET [1:7] OF IfcUnit)
: LOGICAL;

LOCAL
NamedUnitNumber : INTEGER .= 0;
DerivedUnitNumber ; INTEGER := 0;
MonetaryUnitNumber : INTEGER .= 0;

NamedUnitNames . SET OF IfcUnitEnum .= [ ];
DerivedUnitNames : SET OF IfcDerivedUnitEnum ;= [ ];
END_LOCAL;
NamedUnitNumber ;= SIZEOF(QUERY (temp <Z * Units | ('ITFCMEASURERESOURCE.

IFCNAMEDUNIT' IN TYPEOF (temp)) AND NOT(temp\IfcNamedUnit. UnitType = IfcUnitEnum.
USERDEFINED)));

DerivedUnitNumber := SIZEOF(QUERY (temp << #* Units | ('IFCMEASURERESOURCE.
IFCDERIVEDUNIT'IN TYPEOF (temp)) AND NOT (temp\IfcDerivedUnit. UnitType = IfcDerivedUnit
Enum. USERDEFINED)) ) ;

MonetaryUnitNumber ; = SIZEOF(QUERY (temp < # Units | 'TFCMEASURERESOURCE.
IFCMONETARYUNIT'IN TYPEOF (temp)));

REPEAT i := 1 TO SIZEOF(Units) ;
IF (('IFCMEASURERESOURCE. IFCNAMEDUNIT' IN TYPEOF(Units[i])) AND NOT(Units[i]\Ifc
NamedUnit. UnitType = HcUnitEnum. USERDEFINED)) THEN
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NamedUnitNames : = NamedUnitNames + Units[i]\IfcNamedUnit. UnitType;
END_IF;
IF ((' IFCMEASURERESOURCE. IFCDERIVEDUNIT' IN TYPEOF(Units[i])) AND NOT(Units[i]\
IfeDerivedUnit. UnitType = IfcDerivedUnitEnum. USERDEFINED)) THEN
EHTE E AL DerivedUnitNames : = DerivedUnitNames + Units[i]\IfcDerivedUnit. Unit Type;
(HcCorrectUnit END IF;
Assignment) END_REPEAT;

RETURN(SIZEOF(NamedUnitNames) = NamedUnitNumber} AND (SIZEOF (DerivedUnitNames) =
DerivedUnitNumber) AND (MonetaryUnitNumber <Z= 1));
END FUNCTION

SRR
(IfcDeriveDimensional
Exponents)

FUNCTION IfcDeriveDimensional Exponents
(UnitElements : SET [1.:?] Of lfcDerivedUnitElement)
: IfcDimensionalExponents;
LOCAL
Result ; IfcDimensional Exponents ;=
IfeDimensionalExponents(0, 0, 0, 0, 0, 0, 0);
END_LOCAL;
REPEAT i .= LOINDEX(UnitElements) TO HIINDEX(UnitElements);
Result. LengthExponent : = Result. LengthExponent +
(UnitElements[i]. Exponent
UnitElements[ i]. Unit. Dimensions. LengthExponent) ;
Result. MassExponent ;: = Result. MassExponent +
(UnitElements[i|. Exponent
UnitElements[i]. Unit. Dimensions. MassExponent) ;
Result. TimeExponent : = Result. TimeExponent +
(UnitElements[i|. Exponent
UnitElements[i]. Unit. Dimensions. TimeExponent) ;
Result. ElectricCurrentExponent : = Result. ElectricCurrentExponent +
(UnitElements[i|. Exponent
UnitElements[i]. Unit. Dimensions. ElectricCurrentExponent) ;
Result. ThermodynamicTemperatureExponent : = Result. ThermodynamicTemperatureExponent +
(UnitElements[i|. Exponent *
UnitElements[i]. Unit. Dimensions. ThermodynamicTemperatureExponent) ;
Result. AmountOfSubstanceExponent : = Result. AmountOfSubstanceExponent +
(UnitElements[ i ]. Exponent *
UnitElements[i]. Unit. Dimensions. AmountOfSubstanceExponent) ;
Result. LuminousIntensityExponent ; = Result. LuminousIntensityExponent +
(UnitElements[ i ]. Exponent *
UnitElements[i]. Unit. Dimensions. LuminousIntensityExponent)
END REPEAT;
RETURN (Result);
END_FUNCTION

(70 7 e X A
B
(IfcDimensions
ForSiUnit)

FUNCTION IfcDimensionsForSiUnit
(n : HcSiUnitName )
CASE n OF
METRE

: IfcDimensional Exponents;

: RETURN (IfcDimensional Exponents
(1, 0,0, 0,0,0, 00);
: RETURN (IfcDimensional Exponents
(2,0,0,0,0,0,0);
: RETURN (IfcDimensional Exponents
(3, 0,0, 0,0, 0,0);

SQUARE_METRE

CUBIC_METRE

GRAM : RETURN (IfcDimensional Exponents
(0, 1,0, 0,0, 0, 0));

SECOND : RETURN (IfcDimensional Exponents
(0, 0,1, 0,0, 0, 0));

AMPERE : RETURN (IfcDimensional Exponents
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(0, 0,0, 1, 0,0, 0));
KELVIN : RETURN (IfcDimensional Exponents
0, 0,0,0,1,0,0));
MOLE : RETURN (IfcDimensional Exponents
(0,0, 0,0,0,1,0);
CANDELA : RETURN (IfcDimensionalExponents
(0, 0, 0,0, 0,0, 1));
RADIAN : RETURN (IfcDimensional Exponents
(0, 0,0,0,0,0,0));
STERADIAN : RETURN (IfcDimensional Exponents
(0, 0, 0,0, 0,0, 0);
HERTZ : RETURN (IfcDimensional Exponents
(0, 0, —1, 0, 0, 0, 0));
NEWTON : RETURN (IfcDimensional Exponents
1,1, —2,0,0,0,0);
PASCAL : RETURN (IfcDimensionalExponents
(—1,1, —2, 0,0, 0, 0));
JOULE : RETURN (IfcDimensionalExponents
2,1, —2,0,0,0,0);
WATT : RETURN (IfcDimensionalExponents
2,1, —3,0,0, 0, 0));
COULOMB : RETURN (IfcDimensional Exponents
0, 0,1,1,0,0,0));
VOLT : RETURN (IfcDimensionalExponents
. (2,1, —3, —1, 0, 0, 0
b AL FARAD : RETURN (IfcDimensionalExponents
gﬂ . (—2, —1, 4, 2,0, 0, 0));
(IfcDimensions ) .
. OHM : RETURN (IfcDimensional Exponents
ForSiUnit)
2,1, —3, —2, 0,0, 00);
SIEMENS : RETURN (IfcDimensional Exponents
(—2,—1,3,2,0,0, 0));
WEBER : RETURN (IfcDimensionalExponents
2,1, —2, —1, 0, 0, 0));
TESLA : RETURN (IfcDimensional Exponents
0,1, —2, —1, 0, 0, 0));
HENRY : RETURN (IfcDimensional Exponents

2,1, =2, —2, 0,0, 0));

DEGREE_CELSIUS ; RETURN (IfcDimensionalExponents

LUMEN

LUX

BECQUEREL

GRAY

SIEVERT

OTHERWISE

END CASE;
END_FUNCTION

0,0, 0,0, 1, 0, 0));
: RETURN (IfcDimensionalExponents
(0, 0,0,0, 0,0, 1));

: RETURN (IfcDimensional Exponents

(—2,0,0,0,0,0, 1));
: RETURN (IfcDimensional Exponents
0, 0, —1, 0, 0, 0, 0));

: RETURN (IfcDimensional Exponents

(2,0, —2, 0, 0,0, 0));

: RETURN (IfcDimensional Exponents

(2,0, —2,0, 0,0, 0);
: RETURN (IfcDimensional Exponents
(0, 0, 0,0, 0,0, 0));
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TYPE IfcFontStyle = STRING;
FiRE WHERE
(IfcFontStyle) WR1 : SELF IN ['normal''italic'' oblique']
END TYPE
TYPE IfcFontVariant = STRING;
FiREEAL WHERE
(IfcFontVariant) WRI1 : SELF IN ['normal' small-caps']
END_TYPE
TYPE HcFontWeight = STRING;
RSkl WHERE
(IfcFontWeight) WR1 . SELF IN ['normal' small-caps''100''200''300"' 400"'500"'600" 700''800"'900"]
END_TYPE
A FERICA TYPE IfcPresentableText = STRING;
(IfcPresentableText) [ END_TYPE
RETHE# TYPE IfcSpecularExponent = REAL;
(IfcSpecularExponent)| END_TYPE
% AR ‘TJ;T‘;’_IPE];:RI];CSpecularROughness = REAL;
(IfcSpecular
Roughness) WRI1 ; {0.0 <<= SELF <<= 1.0}
oughness END TYPE
TYPE IfcTextAlignment = STRING;
AR T WHERE
(IfcTextAlignment) WRI1 . SELF IN ['left!, 'right', 'center’, 'justify']
END_TYPE
TYPE HcTextDecoration = STRING;
A WHERE
(IfcTextDecoration) | WR1 : SELF IN ['none' 'underline’, 'overline', 'line-through', 'blink']
END TYPE
UARFERL TR TYPE IfcTextFontName = STRING;
(IfcTextFontName) | END_TYPE
A b TYPE HcTextTransformation = STRING;
(IfcText WHERE
Tran 'f;n;:tion) WRI1 : SELF IN ['capitalize’, 'uppercase’s 'lowercase’s 'none']
anstorme END_TYPE
. TYPE IcNullStyle = ENUMERATION OF (
R
(TfeNulisiyley | NULL;
chuiatyie END TYPE
TYPE IfcReflectanceMethodEnum = ENUMERATION OF (
BLINN,
FLAT,
GLASS,
MATT.
[ RIA% METAL
SlfctRhefil]ezctanc)e MIRROR.
ethodinum PHONG,
PLASTIC,
STRAUSS,
NOTDEFINED) ;
END_TYPE
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TYPE HcSurfaceSide = ENUMERATION OF (
POSITIVE,
(If Sﬁl‘“?%ﬁs'd ) NEGATIVE,
cSurfaceSide BOTH);
END_TYPE
TYPE IcColour = SELECT (
B R IfcColourSpecification,
(IfeColour) IfcPreDefinedColour) 3
END_TYPE
TYPE IHcColourOrFactor = SELECT (
B B P Tk PR IfcNormalisedRatioMeasure,
(IfcColourOrFactor) | IfcColourRgb);
END TYPE
E%%ﬁiﬁﬁtﬁw]ﬂ: TYPE HcCurveFontOrScaledCurveFontSelect = SELECT (
i £ T A e .
. IfeCurveStyleFontSelect,
(IfeCurveFont . .
OrScaledC: IfcCurveStyleFontAndScaling) ;
rScaledCurve END TYPE
FontSelect) -
28 B e TYPE If(:.(furvfeStyleFOntSelEct = SELECT ¢
: IfcPreDefinedCurveFont,
(IfcCurveStyle .
FontSelect) IfcCurveStyleFont) ;
ontoetee END_TYPE
TYPE IcFillStyleSelect = SELECT (
IfcFillAreaStyleHatching,
W IfcFillAreaStyleTiles,
(IfcFillStyleSelect) | HcExternallyDefinedHatchStyle,
IfeColour) ;
END TYPE
48 1R 1 e TYPE- I.chatchLineDi‘stanceSelect = SELECT (
. IfcPositivel.engthMeasure,
(IfcHatchLine
Dist Select) IfcVector) ;
stanceSelec END TYPE
TYPE IcPresentationStyleSelect = SELECT (
IfeNullStyle,
FkkE kR IfeCurveStyle,
(IfcPresentation IfcFillAreaStyle,
StyleSelect) IfeTextStyle,
IfcSurfaceStyle) 5
END_TYPE
TYPE HcSizeSelect = SELECT (
IfcRatioMeasure,
IfcLengthMeasure,
R IfcDescriptiveMeasure,

(IfcSizeSelect) IfcPositiveL.engthMeasure,
IfcNormalisedRatioMeasure,
IfcPositiveRatioMeasure) ;

END_TYPE
TYPE HcSpecularHighlightSelect = SELECT (
RSk o B
IfeSpecularExponent.,
(IfcSpecular
HighlightSelect) TIfcSpecularRoughness) ;
igightselee END_TYPE
TYPE HcStyleAssignmentSelect = SELECT (
BB | oo O
. cPresentationStyle Assignment,
(IfcStyleAssignment .
IfcPresentationStyle) ;
Select)

END_TYPE
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TYPE HcSurfaceStyleElementSelect = SELECT (
IfcSurfaceStyleShading ,
FHWEEERITTE RS | HcSurfaceStyleLighting,
(HcSurfaceStyle IfcSurfaceStyleWithTextures,
ElementSelect) IfcExternallyDefinedSurfaceStyle,
IfcSurfaceStyleRefraction) ;
END TYPE
TYPE IfcTextFontSelect = SELECT (
AR F R LR IfcPreDefined TextFont,
(IfcTextFontSelect) IfcExternallyDefined TextFont) ;

END_TYPE

D.12.2 JRAMIVEIRL N EXPRESS HisAR#2 D. 12. 2 (9815 % H.
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EXPRESS &

b RO S R
(IfcBlobTexture)

ENTITY HcBlobTexture

SUBTYPE OF IfcSurfaceTexture;

RasterFormat . Ifcldentifier;

RasterCode : BINARY;

WHERE

SupportedRasterFormat ; SELF. RasterFormat IN ['BMP, 'JPG', 'GIF, 'PNG;
RasterCodeByteStream . BLENGTH(RasterCode) MOD 8 = 0;
END_ENTITY

AGEEG
(HcColourRgb)

ENTITY IfcColourRgh

SUBTYPE OF IfcColourSpecification ;
Red ; IfcNormalisedRatioMeasure;
Green : IfcNormalisedRatioMeasure;
Blue : IfcNormalisedRatioMeasure;
END_ENTITY

Eak= LR B
(I{cColourRgbList)

ENTITY IfcColourRgbList

SUBTYPE OF IfcPresentationItem;

ColourList ; LIST [1.2] OF LIST [3:3] OF IfcNormalisedRatioMeasure;
END_ENTITY

B
(HcColour

Specification)

ENTITY IfcColourSpecification

ABSTRACT SUPERTYPE OF (IfcColourRgb)
SUBTYPE OF IfcPresentationltem;

Name : OPTIONAL IfcLabel;
END_ENTITY

phERFER
(IfcCurveStyle)

ENTITY IfcCurveStyle

SUBTYPE OF IicPresentationStyle;

CurveFont ; OPTIONAL IfcCurveFontOrScaledCurveFontSelect ;

CurveWidth ; OPTIONAL IfcSizeSelect;

CurveColour : OPTIONAL IfcColour;

ModelOrDraughting : OPTIONAL BOOLEAN;

WHERE

MeasureOfWidth : (NOT(EXISTS(CurveWidth))) OR('TFCMEASURERESOURCE. IFCPOSITIVELENG
THMEASURE'IN TYPEOF(CurveWidth)) OR (('IFCMEASURERESOURCE. IFCDESCRIPTIV
EMEASURE'IN TYPEOF(CurveWidth)) AND (CurveWidth ='by layer'));

IdentifiableCurveStyle ;: EXISTS(CurveFont) OR EXISTS(CurveWidth) OR EXISTS(CurveColour) ;
END ENTITY

HEZE TN
(IfcCurveStyleFont)

ENTITY IfcCurveStyleFont

SUBTYPE OF IfcPresentationltem;

Name ; OPTIONAL IfcLabel;

PatternList : LIST [1:7] OF IfcCurveStyleFontPattern;
END _ENTITY
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ENTITY IfcCurveStyleFontAndScaling
. SUBTYPE OF IfcPresentationltem;
Hﬂﬁﬁrﬁ%gﬁb% Name : OPTIONAL IfcLabel;
Font Au;‘éiL l'y e) CurveFont ; IfcCurveStyleFontSelect;
ontandscaling CurveFontScaling : IfcPositiveRatioMeasure;
END ENTITY
ENTITY IfcCurveStyleFontPattern
SUBTYPE OF IfcPresentationltem;
h 2R A A VisibleSegmentLength ; IfcLengthMeasure;
(IfcCurveStyle InvisibleSegmentlLength : IfcPositivel.engthMeasure;
FontPattern) WHERE
VisibleLengthGreaterEqualZero : VisibleSegmentLength >>= 0. ;
END_ENTITY
ENTITY IfcDraughtingPreDefinedColour
N SUBTYPE OF IcPreDefinedColour;
MEBE XHE | o et o
(IfeDraughtingPre e : , noo g ,. "
. .\ PreDefinedColourNames : SELF\IfcPreDefinedItemn. Name IN [ 'black''red" 'green' 'blue''yellow', 'magenta’'cyan
DefinedColour) e
'white''by layer';
END_ENTITY
ENTITY IfcDraughtingPreDefinedCurveFont
S EFiE i ik ?RI;TIEETRY;‘:’E OF IfcPreDefinedCurveFont;
(IfcDraughtingPre
. .\ PreDefinedCurveFontNames : SELF\IfcPredefinedltem. Name IN ['continuous, 'chain’y 'chain double dash', 'da
DefinedCurveFont) L L
shed', 'dotted’, 'by layer];
END_ENTITY
AMERE X BFERESL | ENTITY IfcExternallyDefinedHatchStyle
(IfcExternallyDefined | SUBTYPE OF IfcExternalReference;
HatchStyle) END_ENTITY
AMERE X FEmAEL | ENTITY IfcExternallyDefinedSurfaceStyle
(IfcExternallyDefined | SUBTYPE OF IfcExternalReference;
SurfaceStyle) END_ENTITY
AFEN LAFH | ENTITY IfcExternallyDefined TextFont
(IfcExternallyDefined | SUBTYPE OF IfcExternalReference;
TextFont) END_ENTITY
ENTITY IfcFillAreaStyle
SUBTYPE OF IfcPresentationStyle;
FillStyles : SET [1:7] OF IfcFillStyleSelect;
ModelorDraughting : OPTIONAL BOOLEAN;
WHERE
(I{%Fﬁ]%ﬁiﬁﬁl“ ) MaxOneColour : SIZEOF(QUERY(Style << * SELF. FillStyles | 'IFCPRESENTATIONAPPEARANCERE
eHATeasIE) 1 SOURCE. IFCCOLOUR' IN TYPEOF(Style) )) <<= 1;
MaxOneExtHatchStyle : SIZEOF(QUERY (Style <C # SELF. FillStyles | 'IFCPRESENTATIONAPPEARA
NCERESOURCE. IFCEXTERNALLYDEFINEDHATCHSTYLE'IN TYPEOF(Style) )) <<= 1;
ConsistentHatchStyleDef : IfcCorrectFill AreaStyle(SELF. FillStyles) ;
END_ENTITY
ENTITY IfcFillAreaStyleHatching
SUBTYPE OF IfcGeometricRepresentationItem;
HatchLineAppearance : IfcCurveStyle;
StartOfNextHatchLine ; IfcHatchLineDistanceSelect;
PointOfReferenceHatchLine : OPTIONAL IfcCartesianPoint;
s
izfgﬁ#fgﬁlw PatternStart ; OPTIONAL IfcCartesianPoint;
e r.em yie HatchLineAngle ; IfcPlaneAngleMeasure;
Hatching)

WHERE

PatternStart2D . NOT(EXISTS(PatternStart)) OR (PatternStart. Dim = 2) ;

RefHatchLine2D : NOT ( EXISTS(PointOfReferenceHatchLine)) OR (PointOfReferenceHatchLine. Dim =
2);

END ENTITY
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ENTITY IfcFillAreaStyleTiles
SUBTYPE OF IfcGeometricRepresentationltem;
7 KBRS R TilingPattern : LIST [2.:2] OF IfcVector;
(HcFill AreaStyleTiles)| Tiles : SET [1:7] OF IfcStyledItem;
TilingScale : IfcPositiveRatioMeasure;

END_ENTITY

P

(IfcImageTexture)

ENTITY HclmageTexture
SUBTYPE OF IfcSurfaceTexture;
URLReference ; IfcURIReference;
END ENTITY

BRI
(IfcIndexedColour
Map)

ENTITY IfcIndexedColourMap

SUBTYPE OF IfcPresentationltem;

MappedTo ; HcTessellatedFaceSet;
OPTIONAL IfcSurfaceStyleShading;
Colours : IfcColourRgbList;

ColourIndex : LIST [1.7] OF INTEGER;
END_ENTITY

Overrides :

gLl 3]
(IfcIndexed Texture
Map)

ENTITY IfcIndexedTextureMap

ABSTRACT SUPERTYPE OF (IfcIndexed Triangle TextureMap)
SUBTYPE OF IfcTextureCoordinate;

MappedTo ; HcTessellatedFaceSet;

TexCoords : HcTextureVertexList;

END_ENTITY

=Aarp Ry
(IfcIndexedTriangle
TextureMap)

ENTITY IfcIndexedTriangle TextureMap

SUBTYPE OF IfcIndexedTextureMap;

TexCoordIndex : OPTIONAL LIST [1:7] OF LIST [3.3] OF INTEGER;
END_ENTITY

HE o
(IfcPixel Texture)

ENTITY HcPixel Texture

SUBTYPE OF IfcSurfaceTexture;

Width ; Hclnteger;

Height : Ifcinteger;

ColourComponents : IfcInteger;

Pixel ; LIST [1.:7] OF BINARY (32);

WHERE

MinPixellnS : Width >= 1;

MinPixelInT : Height >= 1;

NumberOfColours : {1 <= ColourComponents <= 4}
SizeOfPixelList ; SIZEOF(Pixel) = (Width * Height);

Pixel AsByteAndSamelLength ; SIZEOF(QUERY (temp<< # Pixel | (BLENGTH (temp) MOD 8 = 0) AND
(BLENGTH(temp) = BLENGTH(Pixel[1])) )) = SIZEOF(PixeD)
END ENTITY

T X B 7
(H{cPreDefinedColour)

ENTITY IfcPreDefinedColour

ABSTRACT SUPERTYPE OF (IfcDraughtingPreDefinedColour)
SUBTYPE OF IfcPreDefinedItem;

END_ENTITY

T Sk F ik
(IfcPreDefinedCurve
Font)

ENTITY IfcPreDefinedCurveFont

ABSTRACT SUPERTYPE OF(IfcDraughtingPreDefinedCurveFont)
SUBTYPE OF IfcPreDefinedItem;

END ENTITY

il SLm
(HcPreDefinedItem)

ENTITY IfcPreDefinedItem

ABSTRACT SUPERTYPE OF(ONEOF (IfcPreDefinedColour, IfcPreDefinedCurveFont, IfcPreDefinedTextF
ont))

SUBTYPE OF IfcPresentationltem;

Name ; IfcLabel;

END_ENTITY
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N - ENTITY IfcPreDefinedTextFont
(i;_ﬁ Eﬁzkjrﬁg . ABSTRACT SUPERTYPE OF (IfcTextStyleFontModel)
¢ rEF 'tl;e “** | SUBTYPE OF IfcPreDefinedltem;
on END_ENTITY
SkbEat ENTITY IfcPresentationStyle
(IfcPres :t' ABSTRACT SUPERTYPE OF(ONEOF (IfcCurveStyle, IfcFillAreaStyle, IfcSurfaceStyle, IfcTextStyle));
¢ ;*’f")“ " | Name ; OPTIONAL TicLabel;
yie END ENTITY
FIREER AT E ENTITY IfcPresentationStyleAssignment;

(IfcPresentation
Style Assignment)

Styles : SET [1.? ] OF IfcPresentationStyleSelect;
END_ENTITY

TR
(IfcStyledItem)

ENTITY IfcStyledltem

SUBTYPE OF IfcRepresentationltem;

Item : OPTIONAL IfcRepresentationltem;

Styles : SET [1:7] OF IicStyleAssignmentSelect;

Name ; OPTIONAL IfcLabel;

WHERE

Applicableltem ;: NOT('TFCPRESENTATIONAPPEARANCERESOURCE. IFCSTYLEDITEM'IN TYPEOF
(Item));

END_ENTITY

FEHER
(IfcSurfaceStyle)

ENTITY IfcSurfaceStyle

SUBTYPE OF IfcPresentationStyle;

Side : HcSurfaceSide;

Styles : SET [1:5] OF IfcSurfaceStyleElementSelect;

WHERE

MaxOneShading ; SIZEOF(QUERY (Style <Z * SELF. Styles | ' IFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLESHADING' IN TYPEOF(Style) )) <<= 1;

MaxOneLighting : SIZEOF(QUERY (Style <Z * SELF. Styles | ' IFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLELIGHTING'IN TYPEOF(Style) )) <<= 1;

MaxOneRefraction ; SIZEOF(QUERY (Style <Z * SELF. Styles | ' ITFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLEREFRACTION'IN TYPEOF(Style) ) <<= 1;

MaxOneTextures ; SIZEOF(QUERY (Style < * SELF. Styles | ' IFCPRESENTATIONAPPEARANCERES
OURCE. IFCSURFACESTYLEWITHTEXTURES'IN TYPEOF(Style) )) <<= 1;

MaxOneExtDefined : SIZEOF(QUERY (Style <Z * SELF. Styles | ' TFCPRESENTATIONAPPEARANCERE
SOURCE. IFCEXTERNALLYDEFINEDSURFACESTYLE'IN TYPEOF(Style) )) <= 1;

END_ENTITY

FHDLEAER
(IfcSurfaceStyle
Lighting)

ENTITY IfcSurfaceStyleLighting
SUBTYPE OF IfcPresentationltem;
DiffuseTransmissionColour : IfcColourRgb;
DiffuseReflectionColour : HcColourRgh;
IfcColourRgb;
IfcColourRgh;

TransmissionColour :
ReflectanceColour
END_ENTITY

FETHAF
(HcSurfaceStyle
Refraction)

ENTITY IfcSurfaceStyleRefraction
SUBTYPE OF IfcPresentationltem;
RefractionIndex : OPTIONAL IfcReal;
DispersionFactor : OPTIONAL IfcReal;

END_ENTITY

FETEYAER
(IfcSurfaceStyle
Rendering)

ENTITY IfcSurfaceStyleRendering

SUBTYPE OF IfcSurfaceStyleShading;

Transparency : OPTIONAL IfcNormalisedRatioMeasure;
DiffuseColour ; OPTIONAL IfcColourOrFactor;
TransmissionColour : OPTIONAL IfcColourOrFactor;
Diffuse TransmissionColour ; OPTIONAL IfcColourOrFactor;
ReflectionColour ; OPTIONAL IfcColourOrFactor;
SpecularColour : OPTIONAL IfcColourOrFactor;
SpecularHighlight : OPTIONAL IfcSpecularHighlightSelect;
ReflectanceMethod : IfcReflectanceMethodEnum;
END_ENTITY
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Fe A RE AR
(IfcSurfaceStyle
Shading)

ENTITY IfcSurfaceStyleShading
SUPERTYPE OF(IfcSurfaceStyleRendering)
SUBTYPE OF IfcPresentationItem;
SurfaceColour : IfcColourRgb;
END_ENTITY

REBFFER
(IfcSurfaceStyleWith
Textures)

ENTITY IfcSurfaceStyleWithTextures
SUBTYPE OF IfcPresentationItem;

Textures ; LIST [1:7] OF HcSurfaceTexture;
END ENTITY

TS
(IfcSurfaceTexture)

ENTITY IcSurfaceTexture

ABSTRACT SUPERTYPE OF(ONEOF (IfcBlobTexture, IfcImageTexture,
SUBTYPE OF IHcPresentationltem;

RepeatS : BOOLEAN;

RepeatT : BOOLEAN;

Mode : OPTIONAL Ifcldentifier;

TextureTransform : OPTIONAL IfcCartesianTransformationOperator2D;
OPTIONAL LIST [1:7] OF Hcldentifier;

IfcPixel Texture))

Parameter
INVERSE
IsMappedBy : SET [0:7] OF HcTextureCoordinate FOR Maps;
UsedInStyles ;: SET [0:7] OF IfcSurfaceStyleWithTextures FOR Textures;
END_ENTITY

AR
(IfcTextStyle)

ENTITY IfcTextStyle

SUBTYPE OF IfcPresentationStyle;

TextCharacterAppearance : OPTIONAL IfcTextStyleForDefinedFont;
TextStyle : OPTIONAL IfcTextStyleTextModel;

TextFontStyle : IfcTextFontSelect;

ModelOrDraughting : OPTIONAL BOOLEAN;

END_ENTITY

AR FARA
(IfcTextStyleFont
Model)

ENTITY HcTextStyleFontModel

SUBTYPE OF IfcPreDefined TextFont;
FontFamily . LIST [1:7] OF HcTextFontName;
FontStyle ; OPTIONAL IfcFontStyle;
FontVariant : OPTIONAL IfcFontVariant;
FontWeight : OPTIONAL TfcFontWeight;
FontSize ; HcSizeSelect;

WHERE

MeasureOfFontSize : ('IFCMEASURERESOURCE. IFCLENGTHMEASURE'IN TYPEOF(SELF. FontSize) )
AND (SELF. FontSize > 0.)3;

END_ENTITY

FE TR ICA R
(IfcTextStyleFor
DefinedFont)

ENTITY HcTextStyleForDefinedFont
SUBTYPE OF IfcPresentationltem;

Colour ; IfcColour;

BackgroundColour : OPTIONAL IfcColour;
END ENTITY

AR S AR AL
(IfcTextStyleText
Model)

ENTITY HcTextStyleTextModel

SUBTYPE OF IfcPresentationltem;

TextIndent ;: OPTIONAL IfcSizeSelect;

TextAlign ;: OPTIONAL IfcTextAlignment;
TextDecoration ; OPTIONAL IfcTextDecoration;
LetterSpacing : OPTIONAL IfcSizeSelect;
WordSpacing : OPTIONAL IfcSizeSelect;
TextTransform : OPTIONAL IfcTextTransformation;
LineHeight : OPTIONAL IfcSizeSelect;
END_ENTITY

LU AL G
(HcTextureCoor
dinate)

ENTITY HcTextureCoordinate

ABSTRACT SUPERTYPE OF(ONEOF (IfcIndexed TextureMap, IfcTextureCoordinateGenerator, IfcTextur
eMap))

SUBTYPE OF IHcPresentationltem;

Maps : LIST [1:7] OF IfcSurfaceTextures

END_ENTITY
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ENTITY IfcTextureCoordinateGenerator
ST AR bR A R SUBTYPE OF IfcTextureCoordinate;
(IfcTextureCoordinate] Mode : IfclLabel;
Generator) Parameter ; OPTIONAL LIST [1:7] OF HcReal;
END_ENTITY

ENTITY IfcTextureMap
SUBTYPE OF IfcTextureCoordinate;

(It ?U%Hﬂi ) Vertices : LIST [3:7] OF HcTextureVertex;
¢ extureilap MappedTo ; IfcFace;
END_ENTITY
ENTITY IfcTextureVertex
SUFRTH 5, SUBTYPE OF IcPresentationltem;
(IfcTextureVertex) | Coordinates : LIST [2:2] OF IfcParameterValue;
END_ENTITY
ENTITY IfcTextureVertexList
|
SEIINE SUBTYPE OF IfcPresentationltem;
(IfcTexture

TexCoordsList : LIST [1:7] OF LIST [2:2] OF IfcParameterValue;

VertexList) END_ENTITY

D.12.3  JERAPLEE R R HE #0831 e RE 2L (IfcCorrectFillAreaStyle) pa%l. pR%CAY) EXPRESS
BTG FIRLE -
FUNCTION IfcCorrectFill AreaStyle
(Styles ; SET[ 1.7 ] OF IcFillStyleSelect)
: LOGICAL;

LLOCAL
Hatching : INTEGER .= 0;
Tiles : INTEGER ;= 0;

Colour : INTEGER .= 0;
External ; INTEGER ;= 0;
END LOCAL;
External ;. = SIZEOF(QUERY (Style <Z » Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCEXTERNALLYDEFINEDHATCH
STYLE'IN
TYPEOF(Style)));
Hatching ;= SIZEOF(QUERY (Style < * Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCFILLAREASTYLEHATCHING' IN
TYPEOF(Style)));
Tiles : = SIZEOF(QUERY (Style <2 # Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCFILLAREASTYLETILES'IN
TYPEOF(Style)));
Colour ;= SIZEOF(QUERY (Style <Z # Styles |
'TFCPRESENTATIONAPPEARANCERESOURCE. IFCCOLOUR'IN
TYPEOF(Style)));
IF (External > 1) THEN
RETURN (FALSE);
END_IF;
IF ((External = 1) AND ((Hatching > 0) OR (Tiles > 0) OR (Colour > 0))) THEN
RETURN (FALSE);
END_IF;
IF (Colour > 1) THEN
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RETURN (FALSE) ;

END IF;

IF ((Hatching = 0) AND (Tiles =>0)) THEN
RETURN (FALSE);

END IF;

RETURN(TRUE);
END_FUNCTION

D.13 B /x & X % R

D.13.1  JEnsE L I3 EXPRESS fili %% D. 13. 1 BRLE R H] .
& D.13.1 RBRENXHIFELIA EXPRESS #iif
e EXPRESS #ifji£
TYPE H{cBoxAlignment = IfcLabel;
EX WHERE
) WR1 ; SELF IN [ 'top-left, 'top-middle’, 'top-right', 'middle-left', 'center', 'middle-right', 'bottom-left', ' bottomm
(IfcBoxAlignment) | . s o
iddle', ' bottom-right']
END_TYPE
TYPE HcTextPath = ENUMERATION OF (
LEFT,
LA FRARHEE RIGHT,
(HcTextPath) UP,
DOWN) ;
END TYPE

D. 13,2 JRsE VRN EXPRESS MisAR#2 D. 13. 2 (9815 R H.

FD.13.2 RIRENXHREMEE EXPRESS #id
ik EXPRESS #iif
ENTITY IfcAnnotationFill Area
7R R R SUBTYPE OF IfcGeometricRepresentationltem;
(IfcAnnotation OuterBoundary : IfcCurve;
Fill Area) InnerBoundaries : OPTIONAL SET [1:7] OF IfcCurve;
END_ENTITY
ENTITY IfcPlanarBox
SF-TAE SUBTYPE OF IfcPlanarExtent;
(IfcPlanarBox) Placement : IfcAxis2Placement;
END ENTITY
ENTITY IfcPlanarExtent
SUPERTYPE OF (IfcPlanarBox)
Y ETE R SUBTYPE OF IfcGeometricRepresentationltem;
(IfcPlanarExtent) SizeInX : HfcLengthMeasure;
SizelnY ; IfcLengthMeasure;
END ENTITY
ENTITY IfcPresentationltem
ABSTRACT SUPERTYPE OF(ONEOQOF (IfcColourRgbList, IfcColourSpecification, IfcCurveStyleFont, IfcC
S5k urveStyleFontAndScaling, IfcCurveStyleFontPattern, IfcIndexedColourMap, IfcPreDefinedItem, IfcSurfaceSt

(IfcPresentationltem)

yleLighting, IfcSurfaceStyleRefraction, IfcSurfaceStyleShading, IfcSurfaceStyleWithTextures, IfcSurfaceText
ure, IfcTextStyleForDefinedFont, IfcTextStyleTextModel, IfcTextureCoordinate, IfcTextureVertex, IfcText
ureVertexList)) ;

END ENTITY
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ENTITY HcTextLiteral
SUPERTYPE OF(IfcTextLiteral WithExtent)
A SUBTYPE OF IfcGeometricRepresentationltem;

Literal . IfcPresentableText;
Placement : IfcAxis2Placement;
Path ; IfcTextPath;
END_ENTITY

0 R SO AR ST
(HcTextLiteralWith
Extent)

ENTITY IfcTextLiteral WithExtent

SUBTYPE OF IfcTextLiteral;

Extent ; IfcPlanarExtent;

BoxAlignment ; IfcBoxAlignment;

WHERE

WR31 : NOT('IFCPRESENTATIONDEFINITIONRESOURCE. IFCPLANARBOX'IN TYPEOF(Extent) );
END_ENTITY

D.14.1 JEm4

N
D
N

%

)

D.14 B/~ @A

G PRALEY EXPRESS i i %4 D. 14 1 e R

#zD.14.1 RTALHEFFERLEE) EXPRESS #if

el

EXPRESS #i#

Je 41 £ A2
(IfcLightDistribution
CurveEnum)

TYPE HcLightDistributionCurveEnum = ENUMERATION OF (
TYPE A,

TYPE_B,

TYPE_C,

NOTDEFINED) ;

END_TYPE

R EME
(IfcLightEmission
SourceEnum)

TYPE IfcLightEmissionSourceEnum = ENUMERATION OF (
COMPACTFLUORESCENT,
FLUORESCENT,
HIGHPRESSUREMERCURY,
HIGHPRESSURESODIUM,
LIGHTEMITTINGDIODE,
LOWPRESSURESODIUM,
LOWVOLTAGEHALOGEN,
MAINVOLTAGEHALOGEN,
METALHALIDE,
TUNGSTENFILAMENT,
NOTDEFINED) ;

END TYPE

ST IRTRE S
(IfcLayeredItem)

TYPE HcLayeredltem = SELECT (
IfcRepresentationltem,
IfcRepresentation) ;

END_TYPE

TYPE HcLightDistributionDataSourceSelect = SELECT (

e
. R cExternalReference,
(IfcLightDistribution , R
DataSourceSelect) IfcLightIntensityDistribution) ;
. END TYPE
D. 14.2  JE R 215EIE SRy EXPRESS fifiid iz 2 D. 14. 2 i#E K H .
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ik EXPRESS ##ii&
ENTITY IfcLightDistributionData;
AR E R MainPlaneAngle : IfcPlaneAngleMeasure;
(IfcLightDistribution | SecondaryPlaneAngle : LIST [1:7] OF IfcPlaneAngleMeasure;
Data) LuminousIntensity ; LIST [1:7] OF IfcLuminousIntensityDistributionMeasure;
END ENTITY

ENTITY HcLightIntensityDistribution;
LightDistributionCurve ; IfcLightDistributionCurveEnum;
DistributionData : LIST [1:7] OF IfcLightDistributionData;
END_ENTITY

JEIR T
(IfcLightIntensity
Distribution)

ENTITY IfcLightSource

ABSTRACT SUPERTYPE OF (ONEOF (IfcLightSourceAmbient, IfcLightSourceDirectional, IfcLightSource
Goniometrie, IfcLightSourcePositional))

SUBTYPE OF IfcGeometricRepresentationltem;

Name : OPTIONAL IfcLabel;

LightColour ; IfcColourRgh;

AmbientIntensity : OPTIONAL IfcNormalisedRatioMeasure;

Intensity ;: OPTIONAL IfcNormalisedRatioMeasure;

iR
(IcLightSource)

END ENTITY
SR ENTITY IcLightSourceAmbient
(IfcLightSource SUBTYPE OF IfcLightSource;
Ambient) END ENTITY
NTITY IfcLightSourceDirectional
ﬁ'ﬁ?‘ﬁjﬂ'ﬁl SUBTYPE OF IfcLightSource;
(IfcLightSource . . L
. . Orientation : IfcDirection;
Directional) END_ENTITY
ENTITY HcLightSourceGoniometric
SUBTYPE OF IfcLightSource;
Position : IfcAxis2Placement3D;
SR LT ColourAppearance : OPTIONAL IfcColourRgb;
(IfcLightSource ColourTemperature ; IfcThermodynamicTemperatureMeasure;
Goniometric) LuminousFlux : IfcLuminousFluxMeasure;

LightEmissionSource ; HcLightEmissionSourceEnum;
LightDistributionDataSource : IfcLightDistributionDataSourceSelect;
END_ENTITY

ENTITY IfcLightSourcePositional
SUPERTYPE OF(IfcLightSourceSpot)
SUBTYPE OF IfcLightSource;
FeE T Position : IfcCartesianPoint;
(IfcLightSource Radius : IfcPositivel.engthMeasure;
Positional) ConstantAttenuation : IfcReal;
DistanceAttenuation : IfcReals
QuadricAttenuation ; IfcReal;
END ENTITY

ENTITY IfcLightSourceSpot
SUBTYPE OF IfcLightSourcePositional ;

R Orientation : HcDirection;
(IfcLightSource ConcentrationExponent : OPTIONAL IfcReal;
Spot) SpreadAngle : HcPositivePlaneAngleMeasure;
BeamWidthAngle : IfcPositivePlaneAngleMeasure;
END ENTITY
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