HF£C.6.2

EXPRESS ##it

KPHRESE
(IfcSolarDevice)

ENTITY IfcSolarDevice

SUBTYPE OF IcEnergyConversionDevice;

Predefined Type : OPTIONAL IfcSolarDevice TypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSolarDeviceType
Enum. USERDEFINED) OR ((PredefinedType = IfcSolarDevice TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCSOLARDEVICETYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1. RelatingType) ) ;
END_ENTITY

KPHAE B AR
(IfcSolarDevice Type)

ENTITY IfcSolarDeviceType

SUBTYPE OF lfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefined Type : (PredefinedType <Z>> IfcSolarDevice TypeEnum. USERDEFINED) OR
((PredefinedType = IfcSolarDevice TypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement
Type. ElementType));

END_ENTITY

IfcSolarDevice TypeEnum;

Frog
(IfeSwitchingDevice)

ENTITY IfcSwitchingDevice

SUBTYPE OF IfcFlowController;

PredefinedType : OPTIONAL IfcSwitchingDevice TypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <. HfcSwitchingDevice
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcSwitchingDeviceTypeEnum. USERDEFINED )
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
IFCSWITCHINGDEVICETYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType));
END_ENTITY

Fr e B
(HfcSwitching
DeviceType)

ENTITY IfcSwitchingDeviceType
SUBTYPE OF IfcFlowControllerType;
Predefined Type :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcSwitchingDeviceTypeEnum. USERDEFINED) OR
((Predefined Type = IfcSwitchingDevice TypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcElementType. ElementType)) ;

END_ENTITY

IfcSwitchingDevice TypeEnum;

AL TR

(HfcTransformer)

ENTITY IfcTransformer

SUBTYPE OF IcEnergyConversionDevice;

PredefinedType : OPTIONAL IfcTransformerTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> HfcTransformerType
Enum. USERDEFINED) OR ((PredefinedType = IfcTransformerTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCELECTRICALDOMAIN.
[FCTRANFORMERTYPE' IN TYPEOF(SELF\IfcObject. Is TypedBy[ 1]. RelatingType)) ;

END_ENTITY

75 Fe g A5 A
(IfcTransformerType)

ENTITY IfcTransformerType

SUBTYPE OF lfcEnergyConversionDevice Type;
PredefinedType :
WHERE
CorrectPredefinedType : (PredefinedType <Z>> IfcTransformerTypeEnum. USERDEFINED) OR ((Pre
definedType = IfcTransformerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

IfcTransformerTypeEnum;
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C.7 @HE b H

C.7.1 #FEEFH 2R EXPRESS A7 55 C. 7. 1 fYHLE .

RC7.1 BEHERIEGEEIR EXPRESS #if

FA

EXPRESS ##i#

AT R R
(HcActuatorType
Enum)

TYPE HcActuatorTypeEnum = ENUMERATION OF (
ELECTRICACTUATOR,
HANDOPERATEDACTUATOR,
HYDRAULICACTUATOR,
PNEUMATICACTUATOR,
THERMOSTATICACTUATOR,

USERDEFINED,

NOTDEFINED) ;

END TYPE

Eirkk i pilh e
(IfcAlarmTypeEnum)

TYPE HcAlarmTypeEnum = ENUMERATION OF (
BELL,

BREAKGLASSBUTTON,

LIGHT,

MANUALPULLBOX,

SIREN,

WHISTLE,

USERDEFINED,

NOTDEFINED) ;

END TYPE

T aR L AR
(HcControllerType
Enum)

TYPE HcControllerTypeEnum = ENUMERATION OF (
FLOATING,

PROGRAMMABLE,

PROPORTIONAL,

MULTIPOSITION,

TWOPOSITION,

USERDEFINED,

NOTDEFINED) ;

END TYPE

i B AR 2 AR R
(IfcFlowInstrument
TypeEnum)

TYPE HcFlowInstrument TypeEnum = ENUMERATION OF (
PRESSUREGAUGE,
THERMOMETER,
AMMETER,
FREQUENCYMETER,
POWERFACTORMETER.,
PHASEANGLEMETER,
VOLTMETER_PEAK,
VOLTMETER_RMS,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

(%Sl e
(HfcSensor TypeEnum)

TYPE IfcSensorTypeEnum = ENUMERATION OF (
CONDUCTANCESENSOR,
CONTACTSENSOR,
FIRESENSOR,

FLOWSENSOR,

GASSENSOR,

HEATSENSOR,
HUMIDITYSENSOR ,
IONCONCENTRATIONSENSOR,
LEVELSENSOR,
LIGHTSENSOR,
MOISTURESENSOR,
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ZFRC7.1

el

EXPRESS ##it

fERLRR AR
(IfcSensorTypeEnum)

MOVEMENTSENSOR,
PHSENSOR,
PRESSURESENSOR,
RADIATIONSENSOR,
RADIOACTIVITYSENSOR,
SMOKESENSOR,
SOUNDSENSOR,
TEMPERATURESENSOR,
WINDSENSOR,
USERDEFINED,
NOTDEFINED) ;

END TYPE

[/l — & i o
LRI
(IfcUnitaryControl
ElementTypeEnum)

TYPE IfcUnitaryControlElement TypeEnum = ENUMERATION OF (
ALARMPANEL,
CONTROLPANEL,
GASDETECTIONPANEL,
INDICATORPANEL,
MIMICPANEL,
HUMIDISTAT,
THERMOSTAT,
WEATHERSTATION,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

C.7.2 EHEHE

| SR Y EXPRESS iR RAT &4 C. 7.2 BFIHUE .

FC.7.2 BEFEHEDHIENER EXPRESS f#id

EXPRESS ##it

T aE

(IfcActuator)

ENTITY IfcActuator

SUBTYPE OF IfcDistributionControlElement;

PredefinedType : OPTIONAL IfcActuatorTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <.>> IfcActuatorType
Enum. USERDEFINED) OR ((PredefinedType = IfcActuatorTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMAIN.
IFCACTUATORTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType));

END_ENTITY

T REAER
(IfcActuatorType)

ENTITY IfcActuatorType

SUBTYPE OF IcDistributionControlElement Type;

PredefinedType : IfcActuatorTypeEnum;

WHERE

CorrectPredefined Type : (PredefinedType <Z>> IfcActuator TypeEnum. USERDEFINED) OR ((Predefined
Type = IcActuatorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

R
(IfcAlarm)

ENTITY IfcAlarm

SUBTYPE OF IfcDistributionControlElement;

PredefinedType : OPTIONAL HcAlarmTypeEnum;

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <Z>> IfcAlarm

TypeEnum. USERDEFINED) OR ( (Predefined Type = IfcAlarmTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMA

IN. IFCALARMTYPE' IN TYPEOF(SELF\ fcObject. IsTypedBy[1]. Relating Type)) s

END_ENTITY
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ZRCT.2

EXPRESS #i£

HrEeRR A
(IfcAlarmType)

ENTITY IfcAlarmType

SUBTYPE OF IfcDistributionControlElement Type;
Predefined Type :
WHERE
CorrectPredefined Type : (PredefinedType <> IfcAlarmTypeEnum. USERDEFINED) OR ( (Predefined Type
= IfcAlarmTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

IfcAlarmTypeEnum;

il 28
(IfcController)

ENTITY IfcController

SUBTYPE OF IfcDistributionControlElement ;

Predefined Type : OPTIONAL IfcController TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcControllerType
Enum. USERDEFINED) OR ((PredefinedType = IfcControllerTypeEnum. USERDEFINED) AND EXISTS
(SELF\IfcObject. ObjectType)) ;

Correct TypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMAIN.
IFCCONTROLLERTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END_ENTITY

FEhlRR LR
(IfcController Type)

ENTITY IfcControllerType

SUBTYPE OF IfcDistributionControlElement Type;
Predefined Type .
WHERE
CorrectPredefined Type : (Predefined Type <<>> IfcControllerTypeEnum. USERDEFINED) OR ( (Predefined
Type = IfcControllerTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElementType. ElementType));
END_ENTITY

HcController TypeEnum;

iRngEgs T

(IfcFlowInstrument)

ENTITY HcFlowlnstrument

SUBTYPE OF IfcDistributionControlElement ;

PredefinedType : OPTIONAL IfcFlowInstrumentTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType) ) OR (PredefinedType <> lfcFlowInstrument
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcFlowlnstrumentTypeEnum. USERDEFINED)
AND EXISTS (SELF\IfcObject. ObjectType) ) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('TFCBUILDINGCONTROLSDOMAIN.
IFCFLOWINSTRUMENTTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1]. RelatingType) ) ;

END ENTITY

i B AR AR
(IfcFlowInstrument
Type)

ENTITY IfcFlowInstrumentType

SUBTYPE OF IfcDistributionControlElement Type;
Predefined Type :
WHERE
CorrectPredefined Type : (Predefined Type <<> HfcFlowInstrumentTypeEnum. USERDEFINED) OR ((Pre
definedType = IcFlowlnstrumentTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement

Type. ElementType));

END ENTITY

IfcFlowlnstrument TypeEnum;

e
(IfcSensor)

ENTITY IfcSensor

SUBTYPE OF IfcDistributionControlElement ;

PredefinedType : OPTIONAL IfcSensorTypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (Predefined Type <> IfcSensor
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcSensorTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType));

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMA

IN. IFCSENSORTYPE' IN TYPEOF (SELF\IfcObject. IsTypedBy[ 1]. RelatingType)) ;

END ENTITY
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ZERCT.2

ik EXPRESS ##i£
ENTITY IfcSensorType
SUBTYPE OF IfcDistributionControlElementType;
(R \P;?_?Eﬁtngype . HcSensorTypeEnum;
(IfcSensor Type)
CorrectPredefinedType ;: (PredefinedType <. IfcSensorTypeEnum. USERDEFINED) OR ((Predefined
Type = TicSensorTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcElement Type. ElementType)) s
END ENTITY
ENTITY IHcUnitaryControlElement
SUBTYPE OF IfcDistributionControlElement;
Predefined Type : OPTIONAL IfcUnitaryControlElement TypeEnum;
_ WHERE
[/l — & i o . . i ) i . .
(fceUnitaryControl CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcUnitaryControl
¢ Er;‘ ar t;’“ "% | Element TypeEnum. USERDEFINED) OR ((PredefinedType = IfcUnitaryControlElement
emen

TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

CorrectTypeAssigned : (SIZEOF(IsTypedBy) = 0) OR ('IFCBUILDINGCONTROLSDOMAIN.
IFCUNITARYCONTROLELEMENTTYPE' IN TYPEOF(SELF\IfcObject. IsTypedBy[ 1] Relating Type));
END ENTITY

Al — il TofF 2 2
(IfcUnitaryControl
ElementType)

ENTITY IfcUnitaryControlElementType
SUBTYPE OF IcDistributionControlElementType;

Predefined Type : IfcUnitaryControlElementTypeEnum;
WHERE
CorrectPredefinedType : (PredefinedType <Z>> HcUnitaryControlElement TypeEnum. USERDEFINED) OR

((PredefinedType = IfcUnitaryControlElement TypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
ElementType. ElementType));
END ENTITY

C.8 i T. & B W H

C.8.1 jifs TAFPIAEALAY EXPRESS i AT &4 C. 8. 1 HYHLUE .

FC.8.1 HMEIEMIERL EXPRESS #iif

el

EXPRESS £

B TR
PEIRETY
(IfcConstruction
EquipmentResource
TypeEnum)

TYPE HcConstructionEquipmentResource TypeEnum = ENUMERATION OF (
DEMOLISHING,
EARTHMOVING.,
ERECTING,
HEATING,
LIGHTING,
PAVING,
PUMPING,
TRANSPORTING,
USERDEFINED,
NOTDEFINED) ;
END TYPE

BE T AR
BEIRAL R
(IfcConstruction
Material Resource
TypeEnum)

TYPE HcConstructionMaterialResource TypeEnum = ENUMERATION OF (
AGGREGATES,
CONCRETE,
DRYWALL,
FUEL,
GYPSUM,
MASONRY,
METAL,
PLASTIC,
WOOD,
NOTDEFINED,
USERDEFINED) ;
END_TYPE

« 478




% C.8.1

e

EXPRESS &

B T &
BEIRAAY
(fcConstructionProducy
ResourceTypeEnum)

TYPE HcConstructionProductResource TypeEnum = ENUMERATION OF (
ASSEMBLY,

FORMWORK,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

[ BA BTl 2 A
(IfcCrewResource
TypeEnum)

TYPE HcCrewResourceTypeEnum = ENUMERATION OF (
OFFICE,

SITE,

USERDEFINED,

NOTDEFINED) ;

END _TYPE

BARN G B A
(HclLaborResource
TypeEnum)

TYPE IcLaborResourceTypeEnum = ENUMERATION OF (
ADMINISTRATION,
CARPENTRY,
CLEANING,
CONCRETE,
DRYWALL,
ELECTRIC,
FINISHING,
FLOORING,
GENERAL,
HVAC,
LANDSCAPING,
MASONRY,
PAINTING,
PAVING,
PLUMBING,
ROOFING,
SITEGRADING,
STEELWORK,
SURVEYING,
USERDEFINED,
NOTDEFINED) ;
END_TYPE

SRR
(IfcSubContract
ResourceTypeEnum)

TYPE HcSubContractResource TypeEnum = ENUMERATION OF (
PURCHASE.

WORK,

USERDEFINED,

NOTDEFINED) ;

END_TYPE

C.8.2 jifi T/ FISL{RRY EXPRESS iR RAT &K C. 8. 2 BYHUE

£C8.2 MISEEIEH EXPRESS #it

ik EXPRESS #ifji£
ENTITY IfcConstructionEquipmentResource
SUBTYPE OF IfcConstructionResource;
. PredefinedType : OPTIONAL IfcConstructionEquipmentResource TypeEnum;
B TR &R

(IfcConstruction

EquipmentResource)

WHERE

CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcConstructionEquip
mentResource TypeEnum. USERDEFINED) OR ((PredefinedType = IfcConstructionEquipmentResource
TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType)) ;

END_ENTITY
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ik EXPRESS ##i£
ENTITY IfcConstructionEquipmentResourceType
N SUBTYPE OF IfcConstructionResourceType;
R T B PredefinedType : IfcConstructionEquipmentResourceTypeEnum;
¢ r_lb ructlon CorrectPredefinedType : (PredefinedType <> IfcConstructionEquipmentResource TypeEnum. USERDEFIN
R ?q”‘pml‘f“ ) ED) OR ((PredefinedType = IfcConstructionEquipmentResource TypeEnum. USERDEFINED) AND EXIS
esource L ype TS(SELF\IfcTypeResource. ResourceType) ) ;
END_ENTITY
ENTITY IfcConstructionMaterialResource
SUBTYPE OF HcConstructionResource;
S T R TR S‘;'le_?éii{rgd"['ype : OPTIONAL IfcConstructionMaterialResource TypeEnum;
[\fllidi"rf;“fl““’”) CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType << IfcConstructionMater
atenaifesource ialResource TypeEnum. USERDEFINED) OR ((PredefinedType = IfcConstructionMaterialRe
source TypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType) ) ;
END_ENTITY
ENTITY IfcConstructionMaterialResourceType
SUBTYPE OF IcConstructionResourceType;
B TR PredefinedType : IfcConstructionMaterialResource TypeEnum;
BERA WHERE
(IfcConstruction CorrectPredefinedType : (PredefinedType <> IfcConstructionMaterialResource TypeEnum.

MaterialResource Type)

USERDEFINED) OR ((PredefinedType = IfcConstructionMaterialResourceTypeEnum. USERDEFINED)
AND EXISTS(SELF\IfcTypeResource. ResourceType) ) ;
END_ENTITY

ENTITY IfcConstructionProductResource
SUBTYPE OF HcConstructionResource;
Predefined Type : OPTIONAL IfcConstructionProductResource TypeEnum;

T i i
“iomeseion | THERE e .
ProductResource) CorrectPredefinedType ;: NOT(EXISTS(PredefinedType)) OR (PredefinedType <_>> IfcConstructionProduct
Resource TypeEnum. USERDEFINED) OR ((PredefinedType = HcConstructionProductResource TypeEnum.
USERDEFINED) AND EXISTS (SELF\IfcObject. Object Type)) s
END_ENTITY
ENTITY IfcConstructionProductResourceType
o SUBTYPE OF IfcConstructionResourceType;
BT PredefinedType : IfcConstructionProductResource TypeEnum;
LS WHERE
g_gji:;:;iﬁt CorrectPredefinedType : (PredefinedType <. IfcConstructionProductResourceTypeEnum.
Type) USERDEFINED) OR ((PredefinedType = IfcConstructionProductResource TypeEnum. USERDEFINED)
AND EXISTS(SELF\IfcTypeResource. ResourceType)) s
END_ENTITY
ENTITY IfcConstructionResource
ABSTRACT SUPERTYPE OF (ONEOF (IfcConstructionEquipmentResource, IfcConstructionMaterial
ST R Resource, If-CCfOnstruCtiOnPrOductReSOurCE, IfcCrewResource, IfclaborResource, IfcSubContractResource))
(]fC(.:Ol’lb:trUCﬁOn SUBTYPE OF,HCRESOUI'CG )
Resource) Usage OPTIONP_&L IfcResourceTlme;_
BaseCosts ; OPTIONAL LIST [1.7] OF IfcAppliedValue;
BaseQuantity : OPTIONAL IfcPhysicalQuantity;
END_ENTITY
ENTITY IfcConstructionResourceType
ABSTRACT SUPERTYPE OF(ONEOF (IfcConstructionEquipmentResource Type, IfcConstructionMaterial
5 T VR gesoPrceType, -IchonstructiOnProductResourceType, HcCrewResourceType, IfclaborResourceType, Ifc
(IfeConstruction ub(/ontractRebourceType) )
SUBTYPE OF HcTypeResource;
ResourceType)

BaseCosts : OPTIONAL LIST [1:7] OF IfcAppliedValue;
BaseQuantity ; OPTIONAL IfcPhysicalQuantity;
END_ENTITY
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R C.8.2

EXPRESS #i£

H BA BT IR

(IfcCrewResource)

ENTITY IfcCrewResource

SUBTYPE OF IfcConstructionResource;

PredefinedType : OPTIONAL IfcCrewResource TypeEnum;

WHERE

CorrectPredefined Type : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcCrewResource
TypeEnum. USERDEFINED) OR ((PredefinedType = IfcCrewResourceTypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType)) ;

END_ENTITY

P BA B s 7
(IfeCrewResource
Type)

ENTITY IfcCrewResourceType

SUBTYPE OF IfcConstructionResource Type;
Predefined Type :
WHERE
CorrectPredefinedType ;: (PredefinedType <Z>> IfcCrewResourceTypeEnum. USERDEFINED) OR
((PredefinedType = IlfcCrewResourceTypeEnum. USERDEFINED) AND EXISTS(SELF\Ifc
TypeResource. ResourceType));

END_ENTITY

IfcCrewResource TypeEnum;

HAR N5 R

(IfcLaborResource)

ENTITY IfcLaborResource

SUBTYPE OF IfcConstructionResource;

Predefined Type : OPTIONAL IfcLaborResource TypeEnums;

WHERE

CorrectPredefinedType : NOT (EXISTS (PredefinedType)) OR (PredefinedType <Z>> IfcLaborResource
TypeEnum. USERDEFINED) OR ((Predefined Type = IfcLaborResource TypeEnum. USERDEFINED) AND
EXISTS (SELF\IfcObject. ObjectType) ) ;

END _ENTITY

ENTITY IfcLaborResourceType
SUBTYPE OF IfcConstructionResource Type;

FrAR AR Y R \P;eHdEgrngype : HclaborResource TypeEnum;
(HCL—IPFOI.R?SDUEE CorrectPredefined Type ; (PredefinedType <_> IfcLaborResourceTypeEnum. USERDEFINED) OR
ybe ((PredefinedType = IfcLaborResourceTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcType
Resource. ResourceType));
END_ENTITY
ENTITY IfcSubContractResource
SUBTYPE OF IfcConstructionResource;
SRR \P;Ie—;iéglgd”l“ype : OPTIONAL IfcSubContractResource TypeEnum;
IfcSubContre ) . .
( ‘:;l:)if:e; act CorrectPredefinedType : NOT(EXISTS(PredefinedType)) OR (PredefinedType <> IfcSubContract
- Resource TypeEnum. USERDEFINED) OR ((Predefined Type = IfcSubContract
ResourceTypeEnum. USERDEFINED) AND EXISTS (SELF\IfcObject. ObjectType));
END_ENTITY
ENTITY IfcSubContractResourceType
SUBTYPE OF IfcConstructionResource Type;
SV TR \P;Ie_tlﬂégrngype : HeSubContractResource TypeEnum;
IfcSubContre .
(TfeSubContract CorrectPredefinedType : (PredefinedType << >> IfcSubContractResource TypeEnum. USERDEFINED) OR
ResourceType)

((PredefinedType = IfcSubContractResourceTypeEnum. USERDEFINED) AND EXISTS(SELF\IfcTypeRes
ource. ResourceType));
END_ENTITY
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2R EXPRESS #4i£

TYPE HcAddressTypeEnum = ENUMERATION OF
(OFFICE,
SITE,
HOME,
DISTRIBUTIONPOINT,
USERDEFINED) ;
END_TYPE

Hhl 25 BUH 2
(IfeAddress TypeEnum )

TYPE IfcRoleEnum = ENUMERATION OF
(SUPPLIER,
MANUFACTURER,
CONTRACTOR,
SUBCONTRACTOR,
ARCHITECT,
STRUCTURALENGINEER,
COSTENGINEER,
CLIENT,
BUILDINGOWNER,
BUILDINGOPERATOR,
MECHANICALENGINEER,
ELECTRICALENGINEER,
PROJECTMANAGER,
FACILITIESMANAGER,
CIVILENGINEER,
COMMISSIONINGENGINEER,
ENGINEER,
OWNER,
CONSULTANT,
CONSTRUCTIONMANAGER,
FIELDCONSTRUCTIONMANAGER,
RESELLER,
USERDEFINED) ;

END_TYPE

R e
(IfcRoleEnum)

TYPE IfcActorSelect = SELECT

(IfeOrganization
S5 HER

IfcPerson,
(IfcActorSelect)

IfcPersonAndOrganization) ;
END TYPE
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D. 1.2

Z H5EVRLRE EXPRESS {8 AF&FE D. 1. 2 BIHLE .

£D. 1.2 &5FHFFELEM EXPRESS #id

Lk

EXPRESS ##i#

E5&mf0
(IfcActorRole)

ENTITY IfcActorRole;
Role; IfcRoleEnum;
UserDefinedRole: OPTIONAL IfcLabel;
Description; OPTIONAL IfcText;
WHERE
WRI1: (Role <<>> IfcRoleEnum. USERDEFINED) OR
((Role = IfcRoleEnum. USERDEFINED) AND
EXISTS(SELF. UserDefinedRole)) ;
END_ENTITY

AR
(IfcOrganization)

ENTITY IfcOrganization;

Identification: OPTIONAL Ifcldentifier;

Name; IfcLabel;

Description: OPTIONAL IfcText;

Roles;: OPTIONAL LIST [1:7] OF IfcActorRole;

Addresses: OPTIONAL LIST [1:7] OF IcAddress;

INVERSE

IsRelatedBy: SET OF IfcOrganizationRelationship FOR RelatedOrganizations;

Relates: SET OF IfcOrganizationRelationship FOR RelatingOrganization;

Engages: SET OF IfcPersonAndOrganization FOR TheOrganization;
END_ENTITY

HHAXFR
(IfcOrganization
Relationship)

ENTITY IfcOrganizationRelationship;
Name; IfcLabel;
Description: OPTIONAL IfcText;
RelatingOrganization: IfcOrganization;
RelatedOrganizations: SET [1:7] OF IfcOrganizations;
END_ENTITY

AR
(HfcPerson)

ENTITY IfcPerson;
Identification: OPTIONAL Ifcldentifier;
FamilyName: OPTIONAL IfcLabel;
GivenName; OPTIONAL IfcLabel;
MiddleNames; OPTIONAL LIST [1.7] OF IfcLabel;
PrefixTitles: OPTIONAL LIST [1.?] OF IfcLabel;
SuffixTitles: OPTIONAL LIST [1.7] OF IfcLabel;
Roles; OPTIONAL LIST [1.7] OF IfcActorRole;
Addresses; OPTIONAL LIST [1.7] OF IfcAddress;
INVERSE
EngagedIn: SET OF IfcPersonAndOrganization FOR ThePerson;
WHERE

IdentifiablePerson: EXISTS(Identification) OR EXISTS(FamilyName) OR EXISTS(GivenName) ;
ValidSetOfNames: NOT EXISTS(MiddleNames) OR EXISTS(FamilyName) OR EXISTS(GivenName) ;
END_ENTITY

HANGR
(IfcPersonAnd
Organization)

ENTITY IfcPersonAndOrganization;

ThePerson: IfcPerson;

TheOrganization: IfcOrganization;

Roles;: OPTIONAL LIST [1:7] OF IfcActorRole;
END_ENTITY

Hbhk
(IfcAddress)

ENTITY IfcAddress
ABSTRACT SUPERTYPE OF (ONEOF (IfcPostal Address, IfcTelecomAddress));
Purpose: OPTIONAL IfcAddressTypeEnum;
Description; OPTIONAL IfcText;
UserDefinedPurpose: OPTIONAL IfcLabel;
INVERSE
OfPerson: SET OF IfcPerson FOR Addresses;
OfOrganization; SET OF HcOrganization FOR Addresses;
WHERE
WR1 ;. (NOT(EXISTS(Purpose))) OR
((Purpose <> IfcAddressTypeEnum. USERDEFINED) OR
((Purpose = IfcAddressTypeEnum. USERDEFINED) AND
EXISTS(SELF. UserDefinedPurpose))) ;
END ENTITY

« 483 -




ZkD 1.2

ik EXPRESS f#it

ENTITY IfcPostalAddress
SUBTYPE OF(IfcAddress) ;
Internallocation: OPTIONAL IfcLabel;
AddressLines: OPTIONAL LIST [1:7] OF IfcLabel;
PostalBox: OPTIONAL IfcLabel;
Town: OPTIONAL IfcLabel;
Region: OPTIONAL IfcLabel;
PostalCode: OPTIONAL IfcLabel;
FI T Hb Country: OPTIONAL IfcLabel;
(IfcPostal Address) WHERE
WRI1 : EXISTS (Internall.ocation) OR
EXISTS (AddressLines) OR
EXISTS (PostalBox) OR
EXISTS (PostalCode) OR
EXISTS (Town) OR
EXISTS (Region) OR
EXISTS (Country);
END ENTITY

ENTITY IfcTelecomAddress
SUBTYPE OF(IfcAddress) ;
TelephoneNumbers: OPTIONAL LIST [1:7] OF IfcLabel;
FacsimileNumbers; OPTIONAL LIST [1.:7] OF IfcLabel;
PagerNumber: OPTIONAL IfcLabel;
ElectronicMail Addresses: OPTIONAL LIST [1:7] OF IfcLabel;
WWWHomePageURL: OPTIONAL IfcURIReference;
{5 Hh ik MessagingIDs: OPTIONAL LIST [1:7] OF IfcURIReference;
(IfcTelecomAddress) WHERE
MinimumDataProvided: EXISTS (TelephoneNumbers) OR
EXISTS (PagerNumber) OR
EXISTS (FacsimileNumbers) OR
EXISTS (ElectronicMail Addresses) OR
EXISTS (WWWHomePageURL) OR
EXISTS (MessagingIDs) ;
END_ENTITY

‘s

D.2 % it W K

D.2.1 #HHEF LK EXPRESS fiiR 544 D. 2. 1 [k,
FD.2.1 F#HFELER EXPRESS #i4

N EXPRESS ##i£

ENTITY IfcApproval;

Identifier; OPTIONAL IfcIdentifier;

Name; OPTIONAL IfcLabel;

Description; OPTIONAL IfcText;

TimeOfApproval ; OPTIONAL IfcDateTime;

Status: OPTIONAL IfcLabel;

Level; OPTIONAL IfcLabel;

Qualifier;: OPTIONAL IfcText;

RequestingApproval : OPTIONAL IfcActorSelect;

GivingApproval : OPTIONAL IfcActorSelect;

INVERSE

HasExternalReferences: SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;
ApprovedObjects: SET OF IfcRel AssociatesApproval FOR RelatingApproval;
ApprovedResources: SET OF IfcResourceApprovalRelationship FOR RelatingApproval ;
IsRelatedWith: SET OF IchpprOvalRelatIonshIp FOR RelatedApprovals;

Relates:SET OF IfcApprovalRelationship FOR RelatingApproval;

WHERE

HasldentifierOrName: EXISTS (Identifier) OR EXISTS (Name) ;

END ENTITY

CEQ"
(IfeApproval)
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Relationship)

ik EXPRESS ##i&
ENTITY HcApprovalRelationship
FHECHE SUBTYPE OF IfcResourcel.evelRelationship;
(IfcApproval RelatingApproval: IfcApproval ;

RelatedApprovals: SET [1:7] OF IfcApproval;
END_ENTITY

AL SCHR B IR
(IfcResourceApproval
Relationship)

ENTITY IfcResource ApprovalRelationship

SUBTYPE OF IfcResourcelLevelRelationship;
RelatedResourceObjects: SET [1:7] OF IfcResourceObjectSelect;
RelatingApproval; lfcApproval ;

END ENTITY

‘s

D.3 2y H W A

D. 3.1 i iRy EXPRESS #iR 0 7764 D. 3. 1 fRLE .

Fz D.3.1 ARFIEIEEF) EXPRESS #ik

A

EXPRESS &

(IfcBenchmark
Enum)

TYPE IfcBenchmarkEnum = ENUMERATION OF (

GREATERTHAN,
GREATERTHANOREQUALTO,
LESSTHAN,
LESSTHANOREQUALTO,
EQUALTO,
NOTEQUALTO,
INCLUDES,
NOTINCLUDES,
INCLUDEDIN,
NOTINCLUDEDIN) ;

END_TYPE

EAP e

(IfcConstraintEnum)

TYPE IfcConstraintEnum = ENUMERATION OF (
HARD,
SOFT,
ADVISORY,
USERDEFINED,
NOTDEFINED) ;
END TYPE

Sk SR e
(IfcLogicalOperator
Enum)

TYPE IcLogicalOperatorEnum = ENUMERATION OF (
LOGICALAND,
LOGICALOR,
LOGICALXOR,
LOGICALNOTAND,
LOGICALNOTOR) ;
END TYPE

H braiczs
(IfcObjectiveEnum)

TYPE HcObjectiveEnum = ENUMERATION OF (
CODECOMPLIANCE,
CODEWAIVER,
DESIGNINTENT,
EXTERNAL,
HEALTHANDSAFETY,
MERGECONFLICT,
MODELVIEW,
PARAMETER,
REQUIREMENT,
SPECIFICATION,
TRIGGERCONDITION,
USERDEFINED,
NOTDEFINED) ;

END TYPE
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A EXPRESS #i&
TYPE HcMetricValueSelect = SELECT (
IfcMeasureWithUnit,
IfcTable,
RE R % e
. IfcTimeSeries.
(HfcMetricValue .
Select) HcAppliedValue,
€ IfcValue,
IfcReference) ;
END TYPE

D.3.2  ZyRHIRILAN) EXPRESS fiih NiF 5% D. 3. 2 HLE .

#zD.3.2 AERFIELMER EXPRESS #iit

ik

EXPRESS ##i&

R

(HcConstraint)

ENTITY IfcConstraint

ABSTRACT SUPERTYPE OF(ONEQF (IfcMetric, IfcObjective));

Name: Ifcl.abel;

Description: OPTIONAL IfcText;

ConstraintGrade. IfcConstraintEnum;

ConstraintSource; OPTIONAL IfcLabel;

CreatingActor: OPTIONAL IfcActorSelect;

CreationTime; OPTIONAL IfcDateTime;

UserDefinedGrade; OPTIONAL IfcLabel;

INVERSE

HasExternalReferences: SET OF H{cExternalReferenceRelationship FOR RelatedResourceObjects;

PropertiesForConstraint; SET OF IfcResourceConstraintRelationship FOR RelatingConstraint;

WHERE

WR11. (ConstraintGrade <> IfcConstraintEnum. USERDEFINED ConstraintGrade = Ifc
ConstraintEnum. USERDEFINED) AND EXISTS(SELF\lfcConstraint. UserDefinedGrade) ) s

END_ENTITY

Q
~
&2

EE
(HfcMetric)

ENTITY IfcMetric
SUBTYPE OF IfcConstraint;
Benchmark: IfcBenchmarkEnum;
ValueSource: OPTIONAL IfcLabel;
DataValue; IfcMetricValueSelect;
ReferencePath: OPTIONAL IfcReference;
END ENTITY

Hir
(IfcObjective)

ENTITY IfcObjective

SUBTYPE OF IfcConstraint;

BenchmarkValues; OPTIONAL LIST [1.7] OF HcConstraint;

Logical Aggregator; OPTIONAL IfcLogicalOperatorEnum;

ObjectiveQualifier ; IfcObjectiveEnum;

UserDefinedQualifier; OPTIONAL IfcLabel ;

WHERE

WR21 ; (ObjectiveQualifier <> IfcObjectiveEnum. USERDEFINED) OR ((ObjectiveQualifier = IfcObj
ectiveEnum. USERDEFINED) AND EXISTS(SELF\IfcObjective. UserDefinedQualifier)) ;
END_ENTITY

51/
(IfcReference)

ENTITY IHfcReference;
Typeldentifier; OPTIONAL Ifcldentifier;
Attributeldentifier OPTIONAL Ifcldentifier;
InstanceName: OPTIONAL IfcLabel;
ListPositions; OPTIONAL LIST [1.7] OF INTEGER;
InnerReference: OPTIONAL IfcReference;

END ENTITY

YRR IR

Relationship)

(IfcResourceConstraint|

ENTITY IfcResourceConstraintRelationship

SUBTYPE OF IfcResourceLevelRelationship;

RelatingConstraint ; IfcConstraint;

RelatedResourceObjects: SET [1:7] OF IfcResourceObjectSelect;
END_ENTITY
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D. 4.1 WAGELERR EXPRESS iR N#3R D. 4. 1 MILEFRH.

FD. 4.1 BAZFRERZEIE EXPRESS # it

el EXPRESS ##§i&
TYPE HcArithmeticOperatorEnum = ENUMERATION OF (
~ ADD,
BEARZEFHZ
(TcArithmetic | DLV IDE?
s cAri Eme 1c) MULTIPLY.
peratorbnum SUBTR ACT);
END_TYPE
TYPE HcAppliedValueSelect = SELECT (
g F (B IfcMeasureWithUnit,
(IfcAppliedValue IfcValue,
Select) IfcReference) ;
END_TYPE

D. 4.2 WAEESL{AR EXPRESS f#iiRn#ZE D. 4. 2 (HERH.

FD. 4.2 MAHFELER EXPRESS ffi

EXPRESS ##i#

I F{E
(IfcAppliedValue)

ENTITY IfcAppliedValue

SUPERTYPE OF(IfcCostValue) ;

OPTIONAL IfcLabel;

Description ;: OPTIONAL IfcText;

AppliedValue : OPTIONAL IfcAppliedValueSelect;

UnitBasis : OPTIONAL IfcMeasureWithUnit;

ApplicableDate ; OPTIONAL IfcDate;

FixedUntilDate : OPTIONAL IfcDate;

Category : OPTIONAL IfcLabel;

Condition : OPTIONAL IfcLabel;

ArithmeticOperator ;: OPTIONAL IfcArithmeticOperatorEnum;
Components : OPTIONAL LIST [1:7] OF IfcAppliedValue;
INVERSE
HasExternalReference :
END ENTITY

Nal’nE H

SET OF IfcExternalReferenceRelationship FOR RelatedResourceObjects;

A
(IfcCostValue)

ENTITY IfcCostValue
SUBTYPE OF IfcAppliedValue;
END ENTITY

LB
(IfcCurrency

Relationship)

ENTITY IfcCurrencyRelationship

SUBTYPE OF IfcResourcel.evelRelationship;
RelatingMonetaryUnit : IfcMonetaryUnit;
RelatedMonetaryUnit : IfcMonetaryUnit;
ExchangeRate ; HcPositiveRatioMeasure;
RateDateTime : OPTIONAL IfcDateTime;
RateSource : OPTIONAL IcLibraryInformation;
END ENTITY

D.5.1

D.5 H # W [8 % R

H Wimf (A TR A EXPRESS $iiiR sk D. 5. 1 BIRE KA.
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FD.5.1 HEAREZFFEFEEE EXPRESS #if
A EXPRESS #i&
H#q TYPE HcDate = STRING;
(IfcDate) END_TYPE
H H#A &t i) TYPE IfcDateTime = STRING;
(IfcDateTime) END_TYPE
TYPE IfcDayInMonthN = INTEGER;
A b H R WHEREC ayInMonthNumber C
(H‘:;)ay IEM;)”th ValidRange : {1 <<= SELF <<= 31)
mber END TYPE
TYPE H{cDayInWeekNumber = INTEGER;
A P WHERE
IfeDaylnWeekNumber} ValidRange : {1 <<= SELF <<= 7}
END TYPE
EEEaing[i]| TYPE IfcDuration = STRING;
(IfcDuration) END_TYPE
TYPE IfcMonthInYearNumber = INTEGER;
EEEPEJ?& WHEREC on n Year/iNumber
IfcMonthI
; CNomb " | ValidRange ; {1 <= SELF <= 12)
eariNumber END*TYPE
B TYPE IicTime = STRING;
(IfcTime) END _TYPE
B} (] TYPE HcTimeStamp = INTEGER;
(HcTimeStamp) | END_TYPE
TYPE IfcDataOriginEnum = ENUMERATION OF (
MEASURED,
. PREDICTED,
il TR
(TfeDataOriginE. ) SIMULATED,
cDataUnginknum USERDEFINED,
NOTDEFINED) ;
END TYPE
TYPE HcRecurrence TypeEnum = ENUMERATION OF (
DAILY,
WEEKLY,
MONTHLY BY DAY OF MONTH,
4 — — — —
ffﬂ;% Rk MONTHLY_BY_POSITION,
TC e;””e“;e BY DAY COUNT,
ypetaum BY_WEEKDAY COUNT,
YEARLY_BY_DAY_OF_MONTH,
YEARLY BY POSITION);
END TYPE
TYPE HcTaskDurationEnum = ENUMERATION OF (
155 30 PR 2 ELAPSEDTIME,
(IfcTaskDuration WORKTIME,
Enum) NOTDEFINED) ;
END TYPE
TYPE HcTimeSeriesDataTypeEnum = ENUMERATION OF (
CONTINUOUS,
DISCRETE,
Bif [A] 7] 268042 | DISCRETEBINARY,
(IfcTimeSeriesData | PIECEWISEBINARY,
TypeEnum) PIECEWISECONSTANT,
PIECEWISECONTINUOUS,
NOTDEFINED) ;
END TYPE
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g%k D.5. 1

P EXPRESS #iii
B 1] TY'PE. IfeTimeOrRatioSelect = SELECT (
. . IfcRatioMeasure,
(IfcTimeOrRatio .
Select) IfcDuration) ;
elec END TYPE

D.5.2  H ]

GEIRSEAAR ) EXPRESS $iR % £ D. 5. 2 (HLE R
FD.5.2 FHIEEREEGER EXPRESS #id

ik EXPRESS #ifji£
ENTITY IfcEventTime
SUBTYPE OF IfcScheduling Time;
N ActualDate ; OPTIONAL IHcDateTime;
T ff*ﬁjllﬂﬂ ) EarlyDate . OPTIONAL IfcDateTime;
chventiime LateDate ; OPTIONAL IfcDateTime;
ScheduleDate : OPTIONAL HcDateTime;
END _ENTITY
N ENTITY IfclrregularTimeSeries
N I| B+ 1
(Zh:%;lmj HT{EJ ffﬁ] SUBTYPE OF IfcTimeSeries;
¢ r;e%’;.l :1)1' e Values : LIST [1:7] OF IfclrregularTimeSeriesValue;
eres END_ENTITY
ENTITY IfcLagTime
BHE SUBTYPE OF IfcScheduling Time;

(HfcLagTime)

LagValue : IcTimeOrRatioSelect;
DurationType : IfcTaskDurationEnum;
END ENTITY

EFF R

(IfcRecurrencePattern)

ENTITY IfcRecurrencePattern;

RecurrenceType : lfcRecurrenceTypeEnum;

DayComponent : OPTIONAL SET [1:7] OF IfeDayInMonthNumber;
WeekdayComponent : OPTIONAL SET [1.:7] OF IfcDayInWeekNumber;
MonthComponent : OPTIONAL SET [1:7] OF IfcMonthInYearNumber;
Position : OPTIONAL IfcInteger;

Interval ; OPTIONAL IfcInteger;

Occurrences ; OPTIONAL IHclnteger;

TimePeriods ; OPTIONAL LIST [1.7] OF IfcTimePeriod;

END ENTITY

F ] bt (8] 7 31
(IfcRegular TimeSeries

ENTITY IfcRegularTimeSeries

SUBTYPE OF IfcTimeSeries;

TimeStep : IfcTimeMeasure;

Values ; LIST [1:7] OF IfcTimeSeriesValue;
END ENTITY

B HR R )

(IfcResourceTime)

ENTITY IfcResourceTime

SUBTYPE OF IfcScheduling Time;

ScheduleWork : OPTIONAL IfcDuration;
ScheduleUsage : OPTIONAL IfcPositiveRatioMeasure;
ScheduleStart ; OPTIONAL IfcDateTime;
ScheduleFinish : OPTIONAL IfcDateTime;
ScheduleContour ; OPTIONAL Ifclabel;
LevelingDelay : OPTIONAL IfcDuration;
IsOverAllocated ; OPTIONAL BOOLEAN;
StatusTime ;: OPTIONAL IfcDateTime;

ActualWork : OPTIONAL IfcDuration;

ActualUsage . OPTIONAL IfcPositiveRatioMeasure;
ActualStart ; OPTIONAL IfcDateTime;

ActualFinish ;: OPTIONAL IfcDateTime;
RemainingWork : OPTIONAL IfcDuration;
RemainingUsage : OPTIONAL IfcPositiveRatioMeasure;
Completion : OPTIONAL IfcPositiveRatioMeasure;
END ENTITY
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ik EXPRESS f#it

ENTITY IfcSchedulingTime

ABSTRACT SUPERTYPE OF (ONEOF (IfcEventTime, Ifcl.agTime, IfcResourceTime, IfcTaskTime, Ifc-
WorkTime) ) ;

Name : OPTIONAL IfcLabel;

DataOrigin ;: OPTIONAL IfcDataOriginEnum;

UserDefinedDataOrigin : OPTIONAL IfcLabel;

END ENTITY

Sl e [
(IfcSchedulingTime)

ENTITY IfcTaskTime

SUPERTYPE OF(IfcTaskTimeRecurring)
SUBTYPE OF IfcScheduling Time;
DurationType : OPTIONAL IfcTaskDurationEnum;
ScheduleDuration ; OPTIONAL IfcDuration;
ScheduleStart ; OPTIONAL IfcDateTime;
ScheduleFinish : OPTIONAL IfcDateTime;
EarlyStart : OPTIONAL IfcDateTime;
EarlyFinish ;: OPTIONAL IfcDateTime;
LateStart ; OPTIONAL IHcDateTime;
LateFinish : OPTIONAL IfcDateTime;
FreeFloat ; OPTIONAL IfcDuration;
TotalFloat ; OPTIONAL IfcDuration;
IsCritical ; OPTIONAL BOOLEAN;
StatusTime : OPTIONAL IfcDateTime;
ActualDuration : OPTIONAL TfcDuration;
ActualStart ; OPTIONAL IfcDateTime;
ActualFinish : OPTIONAL IfcDateTime;
RemainingTime : OPTIONAL IfcDuration;
Completion ; OPTIONAL IfcPositiveRatioMeasure;
END ENTITY

1155 B A
(IfcTaskTime)

ENTITY IfcTaskTimeRecurring
SUBTYPE OF IfcTaskTime;

Recurrance : IfcRecurrencePattern;
END ENTITY

1155 B [ 53R
(IfcTaskTime
Recurring)

ENTITY IfcTimePeriod;

e [ fA] 3 StartTime : IfcTime;
(IfcTimePeriod) EndTime : IfcTime;
END ENTITY

ENTITY IfcTimeSeries

ABSTRACT SUPERTYPE OF(ONEOF (IfclrregularTimeSeries, IfcRegularTimeSeries)) ;
Name : IfcLabel;

Description : OPTIONAL IHfcText;

StartTime ; IfcDateTime;

EndTime : IfcDateTime;

A 1
MR 51 TimeSeriesDataType ;: IfcTimeSeriesDataTypeEnum;

IfcTi les
(HcTimeSeries) DataOrigin : IfcDataOriginEnum;

UserDefinedDataOrigin : OPTIONAL IfcLabel;

Unit : OPTIONAL IfcUnit;

INVERSE

HasExternalReference : SET [1:7] OF HcExternalReferenceRelationship FOR RelatedResourceObjects;
END_ENTITY

ENTITY IfcTimeSeriesValue;
ListValues ; LIST [1.7] OF IfcValue;
END_ENTITY

B R FI{E
(IfcTimeSeriesValue)

ENTITY IfcWorkTime
SUBTYPE OF IfcScheduling Time;
T AEF[A] RecurrencePattern : OPTIONAL IfcRecurrencePattern;
(IfcWorkTime) Start ; OPTIONAL IfcDate;
Finish ; OPTIONAL IfcDate;
END ENTITY
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D.6.1 HMEEE|HEEZEE R EXPRESS #8053 D. 6. 1 (9 E R H.
£ D.6.1 SMB5IARIFEZEE A EXPRESS #id

D.6 4k 51 W B K

el EXPRESS ##§i&
BEERIR TYPE IfcLanguageld = Ifcldentifier;
(HclLanguageld) END_TYPE
ﬁ;@fﬂ?ﬁﬁ TYPE IfcURIReference = STRING;
HEFSIH END TYPE
(IfcURIReference) -
TYPE IfcDocumentConfidentialityEnum = ENUMERATION OF (
PUBLIC,
W RESTRICTED,
K*iflrf s CONFIDENTIAL,
Confidentialitymumy | PERSONAL.
“onfidentialityEnum USERDEFINED.
NOTDEFINED) ;
END_TYPE
TYPE IfcDocumentStatusEnum = ENUMERATION OF (
DRAFT,
SRR FINALDRAFT,
(IfcDocument FINAL,
StatusEnum) REVISION,
NOTDEFINED) ;
END_TYPE
427 | e TY‘{:’E. -I‘fc-Cla.ssificationReferenceSelect = SELECT (
I IfcClassificationReference,
(IfcClassification N e .
Ref Select) IfcClassification) ;
eferenceSelec END._TYPE
AR TY‘{:’E. -I‘fchla.ssificationSelect = SELECT (
(lfcClassificati IfcClassification.,
¢ ga?l tl)ca ton IfcClassificationReference) ;
el END_TYPE
TYPE IfcDocumentSelect = SELECT (
OB IfcDocumentReference,
(HcDocumentSelect) | IfcDocumentInformation) ;
END TYPE
TYPE HcLibrarySelect = SELECT (
PETEFE IfcLibraryReference,

(IfcLibrarySelect)

IfcLibraryInformation) ;
END_TYPE

Bl X kB
(IfcResource
ObjectSelect)

TYPE IicResourceObjectSelect = SELECT (
IfcPropertyAbstraction,
IchhysicalQuantity .
IfcAppliedValue,
IfcContextDependentUnit,
IfcConversionBasedUnit,
IfcProfileDef,
IfcActorRole,
IfcApproval,
IfcConstraint,
IfcTimeSeries,
IfcMaterialDefinition,
IfcPerson,
IfcPersonAndOrganization,
IfcOrganization,,
IfcExternalReference,
IfcExternallnformation) ;
END _TYPE
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D.6.2 ANEFE|AEES{ARN EXPRESS #A0W#%E D. 6. 2 L EFRH.
= D.6.2 B3| AEIFEEMER EXPRESS #

it

ik EXPRESS #i£

ENTITY IfcClassification

SUBTYPE OF IfcExternallnformation;

Source ; OPTIONAL IfcLabel;

Edition : OPTIONAL IfcLabel;

EditionDate ; OPTIONAL IfcDate;

Name : IfclLabel;

Description : OPTIONAL IfcText;

Location : OPTIONAL IfcURIReference;

ReferenceTokens : OPTIONAL LIST [1.7] OF Ifcldentifier;

INVERSE

ClassificationForObjects : SET OF IfcRelAssociatesClassification FOR RelatingClassification;
HasReferences : SET OF IfcClassificationReference FOR ReferencedSource;
END_ENTITY

i

(IfcClassification)

ENTITY IfcClassificationReference
SUBTYPE OF IfcExternalReference;
ReferencedSource ;. OPTIONAL IfeClassificationReferenceSelect ;
325 Description ;: OPTIONAL IfcText;
(IfcClassification Sort ;: OPTIONAL Ifcldentifier;
Reference) INVERSE
ClassificationRefForObjects : SET [0:7] OF IfcRelAssociatesClassification FOR RelatingClassification;
HasReferences : SET [0:7] OF IfcClassificationReference FOR ReferencedSource;
END_ENTITY

ENTITY IfcDocumentInformation
SUBTYPE OF IfcExternallnformation;
Identification : Ifcldentifier;
Name : IfclLabel;
Description : OPTIONAL IfcText;
Location ; OPTIONAL IfcURIReference;
Purpose : OPTIONAL IfcText;
IntendedUse ; OPTIONAL IfcText;
Scope : OPTIONAL IfcText;
Revision ; OPTIONAL TfcLabel;
DocumentOwner ; OPTIONAL IfcActorSelect;

HER Editors : OPTIONAL SET [1.7] OF IfcActorSelect;
(IfcDocumentIn CreationTime ; OPTIONAL IfcDateTime;

formation) LastRevisionTime : OPTIONAL HcDateTime;
ElectronicFormat : OPTIONAL Ifcldentifier;
ValidFrom ; OPTIONAL IfcDate;
ValidUntil . OPTIONAL IfcDate;
Confidentiality : OPTIONAL IfcDocumentConfidentialityEnum;
Status ; OPTIONAL IfcDocumentStatusEnum;
INVERSE
DocumentInfoForObjects : SET OF IfcRelAssociatesDocument FOR RelatingDocument;
HasDocumentReferences : SET OF IfcDocumentReference FOR ReferencedDocument
IsPointedTo : SET OF HfcDocumentInformationRelationship FOR RelatedDocuments;
IsPointer ; SET [0:1] OF IfcDocumentInformationRelationship FOR RelatingDocument;
END_ENTITY

ENTITY IfcDocumentInformationRelationship

SUBTYPE OF IfcResourcelLevelRelationship;
RelatingDocument : IfcDocumentInformation;
RelatedDocuments : SET [1:7] OF IfcDocumentInformations
RelationshipType : OPTIONAL IfcLabel;

END_ENTITY

IHFEEXR
(IfcDocumentInform
ationRelationship)

o 402




g%k D.6.2

EXPRESS #i£

e =l
(IfcDocument
Reference)

ENTITY IfcDocumentReference

SUBTYPE OF IfcExternalReference;

Description; OPTIONAL IcText;

ReferencedDocument ; OPTIONAL IfcDocumentInformation;

INVERSE

DocumentRefForObjects: SET OF IfcRel AssociatesDocument FOR RelatingDocument;
WHERE

WR1:EXISTS(Name) XOR EXISTS(ReferencedDocument) ;

END_ENTITY

SMEE R
(HcExternalln
formation)

ENTITY IfcExternallnformation

ABSTRACT SUPERTYPE OF(ONEQF(IfcClassification, IfcDocumentInformation, IfcLibrarylnform
ation) ) ;

END_ENTITY

Shits | R

(IfcExternalReference)

ENTITY IfcExternalReference

ABSTRACT SUPERTYPE OF(ONEOF (IfcClassificationReference, IfcDocumentReference, IfcExternally
DefinedHatchStyle, IlfcExternallyDefinedSurfaceStyle, IfcExternallyDefinedTextFont, IfcLibraryRefer
ence) ) ;

Location : OPTIONAL IfcURIReference;

Identification . OPTIONAL Ifcldentifier;

Name ; OPTIONAL IfcLabel;
INVERSE
ExternalReferenceForResources :
WHERE

WRI1 ;. EXISTS(Identification) OR EXISTS(Location) OR EXISTS(Name) ;
END ENTITY

SET [0:7] OF IfcExternalReferenceRelationship FOR RelatingReference;

SMESIRK R
(IfcExternalReference
Relationship)

ENTITY IfcExternalReferenceRelationship
SUBTYPE OF IfcResourcelevelRelationship;

RelatingReference ; IfcExternalReference;
RelatedResourceObjects ; SET [1:7] OF IfcResourceObjectSelect;
END ENTITY

ERE

IfcLibraryInformation

ENTITY IfcLibraryInformation
SUBTYPE OF IfcExternalInformation;
IfcLabel;

Version : OPTIONAL IfcLabel;
Publisher ; OPTIONAL IfcActorSelect;
VersionDate : OPTIONAL IfcDateTime;
OPTIONAL IfcURIReference;
OPTIONAL TfcText;

Nal’nE H

Location :
Description :
INVERSE
LibraryInfoForObjects : SET [0:7] OF IfcRelAssociatesLibrary FOR RelatingLibrary;
HasLibraryReferences : SET OF IfcLibraryReference FOR ReferencedLibrary;
END_ENTITY

gl
(IfcLibraryReference)

ENTITY IfcLibraryReference

SUBTYPE OF IfcExternalReference;

Description : OPTIONAL IfcText;

Language : OPTIONAL IfcLanguageld;

ReferencedLibrary : OPTIONAL IfcLibraryInformation;

INVERSE

LibraryRefForObjects ; SET [0:7] OF IfcRelAssociatesLibrary FOR RelatingLibrary;
END_ENTITY

HIERXR
(IfcResourcelevel
Relationship)

ENTITY IfcResourcelevelRelationship

ABSTRACT SUPERTYPE OF(ONEOF(IfcApprovalRelationship, IfcCurrencyRelationship, IfcDocumentIn
formationRelationship, IfcExternalReferenceRelationship, IfcMaterialRelationship, IfeOrganizationRelation
ship, IfcPropertyDependencyRelationship, IfcResourceApprovalRelationship, IfcResourceConstraintRelation
ship));

: OPTIONAL IfcLabel;

Description ; OPTIONAL IfcText;

END ENTITY

Name
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D.7 JL fa] 2 R % K

D.7.1 JUZ5 R EXPRESS filiA %3 D. 7. 1 f9RLE R H .
FD.7.1 U REREE R EXPRESS #i%
HHY EXPRESS i
i TYPE Ichu‘rveOrEdgeCurve = SELECT (
) ) IfcBoundedCurve,
(HfcCurveOr .
EdgeCurve) licEdgeCurve) ;
END_TYPE
IS A 1 TYPIE Ifc(:rridPlacemer{tDirectionSelect = SELECT (
. IfeVirtualGridIntersection,
(HcGridPlacement N
DirectionSelect) IfcDirection)
rectionSelec: END TYPE
R TYP]‘“: IfcPointOrVertexPoint = SELECT (
(lfePointO IfcPoint,
v : slljn. tr) IfcVertexPoint) ;
ertexPoin END_TYPE
TYPE HcSolidOrShell = SELECT (
Scikak e TieSolidModel ,
(IfcSolidOrShell) IfcClosedShell) 5
END TYPE
TYPE HcSurfaceOrFaceSurface = SELECT (
F L IfcSurface,
(IfcSurfaceOr IfcFaceSurface,
FaceSurface) IfcFaceBasedSurfaceModel) ;
END_TYPE
D.7.2  JUf[ 29 BEIE SRy EXPRESS i i #%32 D. 7. 2 i HLE K H .
£D.7.2 JLMARFIFEEZER EXPRESS #iid
=] EXPRESS #iit
ENTITY IfcConnectionCurveGeometry
R LA 2k SUBTYPE OF IfcConnectionGeometry;
(IfcConnection CurveOnRelatingElement ; IfcCurveOrEdgeCurve;
CurveGeometry) CurveOnRelatedElement : OPTIONAL IfcCurveOrEdgeCurve;
END_ENTITY
. ENTITY IfcConnectionGeometry
) . ABSTRACT SUPERTYPE OF (ONEOF (IfcConnectionCurveGeometry, IfcConnectionPointGeometry, IfcCo
(IfcConnection . . \ . -
G (ry) nnectionSurfaceGeometry, IfcConnectionVolumeGeometry));
cometry END_ENTITY
ENTITY IfcConnectionPointEccentricity
VR R SUBTY‘P-E OF IfC(;OrlI]E?tiOHPOthG'EOITlEtr_V; .
- ; EccentricityInX : OPTIONAL IfcLengthMeasure;
(IfcConnection

PointEccentricity)

EccentricitylnY : OPTIONAL IfcLengthMeasure;
EccentricitylnZ ; OPTIONAL IfcLengthMeasure;
END_ENTITY

HEHE UL
(IfcConnection
PointGeometry)

ENTITY IfcConnectionPointGeometry

SUPERTYPE OF(IfcConnectionPointEccentricity)

SUBTYPE OF IfcConnectionGeometry;
PointOnRelatingElement : IfcPointOrVertexPoint;
PointOnRelatedElement . OPTIONAL IfcPointOrVertexPoint;
END_ENTITY
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ZEED7.2
e EXPRESS #iii

ENTITY HcConnectionSurfaceGeometry
HE R ILA SUBTYPE OF IfcConnectionGeometry;

(HcConnection SurfaceOnRelatingElement ; IfcSurfaceOrFaceSurface;
SurfaceGeometry) SurfaceOnRelatedElement ;: OPTIONAL IfcSurfaceOrFaceSurface;
END_ENTITY

ENTITY IfcConnectionVolumeGeometry

AR LA SUBTYPE OF IfcConnectionGeometry;

(IfcConnection VolumeOnRelatingElement : IfcSolidOrShell;
VolumeGeometry) | VolumeOnRelatedElement : OPTIONAL IfcSolidOrShell ;
END_ENTITY

ENTITY IfcGridAxis;

AxisTag : OPTIONAL IfcLabel;

AxisCurve : IfcCurve;

SameSense : IfcBoolean;

INVERSE

PartOfW : SET [0:1] OF HcGrid FOR WAxes;

PartOfV ; SET [0:1] OF IfeGrid FOR VAxes;

PartOfU . SET [0:1] OF IHcGrid FOR UAxes;

HaslIntersections : SET OF IfcVirtualGridIntersection FOR IntersectingAxes;
WHERE

WRI1 . AxisCurve. Dim = 2;

WR2 . (SIZEOF(PartOfU) = 1) XOR (SIZEOF(PartOfV) = 1) XOR (SIZEOF(PartOfW) = 1);
END_ENTITY

A
(cGridAxis)

ENTITY IfcGridPlacement

SUBTYPE OF IfcObjectPlacement;

PlacementLocation ; IfcVirtualGridIntersection;
PlacementRefDirection ; OPTIONAL IfcGridPlacementDirectionSelect ;
END_ENTITY

L Y T
(HcGridPlacement)

ENTITY IfcLocalPlacement

SUBTYPE OF IfcObjectPlacement;

PlacementRelTo ; OPTIONAL IfcObjectPlacement;

RelativePlacement : IfcAxis2Placement;

WHERE

WR21 ; IfcCorrectLocalPlacement(RelativePlacement, PlacementRelTo);
END _ENTITY

ISE L TER

(IfcLocalPlacement)

ENTITY IfcObjectPlacement

ABSTRACT SUPERTYPE OF (ONEOF (IfcGridPlacement, IfclocalPlacement));
X ARAR R INVERSE

(IfcObjectPlacement) | PlacesObject : SET [0:7] OF IfcProduct FOR ObjectPlacement;

ReferencedByPlacements ;: SET OF IfcLocalPlacement FOR PlacementRelTo;

END _ENTITY

ENTITY IfcVirtualGridIntersection;
Jﬁ%miﬁ‘ IntersectingAxes : LIST [2.2] OF UNIQUE HcGridAxis;
(IfcVirtual

OffsetDistances : LIST [2:3] OF IfcLengthMeasure;

GridIntersection) END_ENTITY

D.7.3  JLATZ5 TR K FH IE 5 = 3B AL AR 2 (TfcCorrect LocalPlacement) pR%T, B 3T A9 EXPRESS $
ARNAFE T IRLAE -
FUNCTION IfcCorrectlLocalPlacement
(AxisPlacement ; lf cAxis2Placement;
RelPlacement : IfcObjectPlacement) : LOGICAL;
IF (EXISTS(RelPlacement)) THEN



IF CIFCGEOMETRICCONSTRAINTRESOURCE. IFCGRIDPLACEMENT' IN TYPEOF ( Rel-
Placement)) THEN
RETURN(?);
END IF;
IF (' IFCGEOMETRICCONSTRAINTRESOURCE. IFCLOCALPLACEMENT ' IN TYPEOF
(RelPlacement)) THEN
IF (' IFCGEOMETRYRESOURCE. IFCAXISZPLACEMENTZ2D' IN TYPEOF ( AxisPlace-
ment)) THEN
RETURN(TRUE) ;
END IF;
IF (' IFCGEOMETRYRESOURCE. IFCAXIS2PLACEMENT3D' IN TYPEOF ( AxisPlace-
ment)) THEN
IF (RelPlacement\Ifcl.ocalPlacement. RelativePlacement. Dim = 3) THEN
RETURN(TRUE);
ELSE
RETURN(FALSE)
END IF;
END _IF;
END IF;
ELSE
RETURN(TRUE);
END_IF;
RETURN(?7);
END FUNCTION

D.8 JL o] fid B ¥E JK

D.8.1 JUBIAY ST PR A ) EXPRESS fiiid 324 D. 8. 1 AYRLE R H .
F#D.8. 1 JUMHER FIFEA R A EXPRESS #ik

=] EXPRESS ##i£
TYPE IHcBooleanOperator = ENUMERATION OF (
THIRE A UNION,
(IfcBoolean INTERSECTION,
Operator) DIFFERENCE);
END_TYPE
TYPE IfcBooleanOperand = SELECT (
IfcSolidModel ,
/R iz B IfcHalfSpaceSolid,
(IfcBooleanOperand) | IfeBooleanResult,
IfcCsgPrimitive3D) ;
END_TYPE
TYPE IfcCsgSelect = SELECT (
CSG ## IfcBooleanResult,
(HfcCsgSelect) IfcCsgPrimitive3D) ;
END_TYPE
TYPE TfcGeometricSetSelect = SELECT (
JUfa kR IfcPoint,
(IfcGeometric IfcCurve,
SetSelect) IfcSurface) ;
END_TYPE

« 496 -



D.8.2 JLAHER R E LAY EXPRESS filiR M ##3E D. 8. 2 MRLE R H .

#£D.8.2 JL{EE HFEEER EXPRESS #id

Lk

EXPRESS ##i#

[=E R v
(IfcAdvancedBrep)

ENTITY IHfcAdvancedBrep

SUPERTYPE OF(IfcAdvancedBrepWithVoids)

SUBTYPE OF IfcManifoldSolidBrep;

WHERE

HasAdvancedFaces : SIZEOF(QUERY(Afs <Z # SELF\IfcManifoldSolidBrep. Outer. CfsFaces | (NOT ('IF
CTOPOLOGYRESOURCE. IFCADVANCEDFACE' IN TYPEOF(Afs))) )) = 0;

END ENTITY

WAL B ok Rk
(IfcAdvancedBrep
WithVoids)

ENTITY IfcAdvancedBrepWithVoids

SUBTYPE OF IfcAdvancedBrep;

Voids : SET [1:7] OF IfcClosedShell;

WHERE

VoidsHaveAdvancedFaces ; SIZEOF ( QUERY (Vsh << x Voids | SIZEOF (QUERY (Afs < =
Vsh. CfsFaces | (NOT ('IFCTOPOLOGYRESOURCE. IFCADVANCEDFACE'IN TYPEOF(Afs))) ») =0
) = 03

END_ENTITY

H
(HcBlock)

ENTITY IfcBlock

SUBTYPE OF IfcCsgPrimitive3D;
XLength . HcPositivel.engthMeasure;
YLength ; IfcPositivel.engthMeasure;
ZLength . IfcPositivel.engthMeasure;
END ENTITY

TH/RWBLR
(IfcBoolean
ClippingResult)

ENTITY IfcBooleanClippingResult

SUBTYPE OF IfcBooleanResult;

WHERE

FirstOperandType : ('IFCGEOMETRICMODELRESOURCE. IFCSWEPTAREASOLID' IN TYPEOF(First
Operand)) OR ('TFCGEOMETRICMODELRESOURCE. IFCSWEPTDISCSOLID' IN TYPEOF (FirstOper
and)) OR ('IFCGEOMETRICMODELRESOURCE. IFCBOOLEANCLIPPINGRESULT' IN TYPEOF (First
Operand)) ;
SecondOperandType :
ondOperand)) ;
OperatorType ;
END_ENTITY

('IFCGEOMETRICMODELRESOURCE. IFCHALFSPACESOLID'IN TYPEOF(Sec

Operator = DIFFERENCE;

TRIREE R
(IfcBooleanResult)

ENTITY IfcBooleanResult

SUPERTYPE OF(IfcBooleanClippingResult)
SUBTYPE OF IfcGeometricRepresentationltem;
Operator : IfcBooleanOperator;

FirstOperand ; IfcBooleanOperand;
SecondOperand : IfcBooleanOperand;

DERIVE

Dim ; fcDimensionCount
WHERE

SameDim : FirstOperand. Dim = SecondOperand. Dim;
END_ENTITY

: = FirstOperand. Dim;

£ Fl &
(IfcBoundingBox)

ENTITY HcBoundingBox

SUBTYPE OF IfcGeometricRepresentationltem;
IfcCartesianPoint;

HcPositivelLengthMeasure;

Corner
XDim :
YDim ;
ZDim ; IfcPositiveLengthMeasure;
DERIVE

Dim : IcDimensionCount
END ENTITY

IfcPositivel_engthMeasure;

= 33
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ENTITY IfcBoxedHalfSpace
s ] 4 Bl & SUBTYPE OF IfcHalfSpaceSolid;
(IfcBoxedHalfSpace) | Enclosure : IfcBoundingBox;
END_ENTITY
ENTITY IfcCartesianPointList
HEIRED ABSTRACT SUPERTYPE OF (IfcCartesianPointList3D)

(HfcCartesianPointList)

SUBTYPE OF IfcGeometricRepresentationltem;
END_ENTITY

=4 R /R AT

(IfcCartesian
PointList3D)

ENTITY IfcCartesianPointList3D

SUBTYPE OF IfcCartesianPointList;

CoordList ; LIST [1:7] OF LIST [3:3] OF IfcLengthMeasure;
END_ENTITY

=4k CSG &
(IfcCsgPrimitive3D)

ENTITY IfcCsgPrimitive3D

ABSTRACT SUPERTYPE OF(ONEOF (IfcBlock, IfcRectangularPyramid, IfcRightCircularCone, IfcRight
CircularCylinder, IfcSphere))

SUBTYPE OF IfcGeometricRepresentationltem;

Position ; IfcAxis2Placement3D;
DERIVE
Dim ; IfcDimensionCount ;= 3;

END_ENTITY

ENTITY IfeCsgSolid

CSG 51 SUBTYPE OF IfcSolidModel ;
(IfeCsgSolid) TreeRootEXPRESSion : IfcCsgSelect;
END_ENTITY
ENTITY IfcExtrudedAreaSolid
SUPERTYPE OF (IfcExtruded AreaSolid Tapered)
SUBTYPE OF IfcSweptAreaSolid;
Fififk ExtrudedDirect.i(?n : IfcDirection;
(e xtrudedAreaSolid) Depth : IfcPositivel.engthMeasure;
cExtrudedAreaSolid) o rmp

ValidExtrusionDirection ; IfcDotProduct (IfcRepresentationltem() | | IfcGeometricRepresentationltem() | |
IfcDirection([ 0. 0,0.0,1. 0]), SELF. ExtrudedDirection) <Z>> 0. 0;
END_ENTITY

ENTITY IfcExtrudedAreaSolidTapered
SUBTYPE OF IfcExtrudedAreaSolid;

P EndSweptArea : IfcProfileDef;
(IfcExtrudedArea WHERE
SolidTapered) CorrectProfileAssignment : IfcTaperedSweptAreaProfiles(SELF\IfcSweptAreaSolid. SweptArea, SELF. End
SweptArea) ;
END_ENTITY
ENTITY IfcFaceBasedSurfaceModel
SUBTYPE OF IfcGeometricRepresentationltem;
T AR AL FbsmFaces : SET [1.7] OF IfcConnectedFaceSet;
(IfcFaceBased
SurfaceModel) DF'R]VE . .
Dim : lcDimensionCount : = 3;
END ENTITY
ENTITY IfcFacetedBrep
/N B Brep SUPERTYPE OF(IfcFacetedBrepWithVoids)
(IfcFacetedBrep) SUBTYPE OF IfcManifoldSolidBrep;
END_ENTITY
/N 259 Brep ENTITY IchaC&tedBrepWithVOids
(IfcFacetedBrep SUBTYPE OF Icha(?etedBrep;
WithVoids) Voids : SET [1:7] OF IfcClosedShell;
END ENTITY
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B E &% Ak
(IfcFixedReference
SweptAreaSolid)

ENTITY IfcFixedReferenceSwept AreaSolid
SUBTYPE OF IfcSweptAreaSolid;

Directrix : IfcCurve;

StartParam ; OPTIONAL IfcParameterValue;
EndParam ; OPTIONAL IfcParameterValue;
FixedReference : IfcDirection;

WHERE

DirectrixBounded ;: (EXISTS(StartParam) AND EXISTS(EndParam)) OR (SIZEOF([IFCGEOMETRYRE
SOURCE. IFCCONIC', ' IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'] * TYPEOF (Directrix)) =
Ds

END_ENTITY

JUfAT Bl £k 5
(IfcGeometric
CurveSet)

ENTITY HHcGeometricCurveSet

SUBTYPE OF IfcGeometricSet;

WHERE

NoSurfaces : SIZEOF(QUERY(Temp << * SELF\IfcGeometricSet. Elements | ' IFCGEOMETRYRE
SOURCE. IFCSURFACE'IN TYPEOF(Temp))) = 0;

END ENTITY

IR
(IfcGeometricSet)

ENTITY HcGeometricSet

SUPERTYPE OF(IfcGeometricCurveSet)
SUBTYPE OF IfcGeometricRepresentationltem;
Elements : SET [1:7] OF IfcGeometricSetSelect;

DERIVE

Dim ; HcDimensionCount ; = Elements[1]. Dim;

WHERE

ConsistentDim: SIZEOF(QUERY(Temp <C * Elements | Temp. Dim <> Elements[ 1]. Dim)) = 0;
END_ENTITY

275 [|] 37
(IfcHalfSpaceSolid)

ENTITY IfcHalfSpaceSolid

SUPERTYPE OF(ONEOF (IfcBoxedHal{Space, IfcPolygonalBoundedHalfSpace))
SUBTYPE OF IcGeometricRepresentationltem;

BaseSurface ; IfcSurface;

AgreementFlag : BOOLEAN;

DERIVE

Dim ; fcDimensionCount
END ENTITY

= 33

WIESLAK Brep
(IfcManifoldSolidBrep)

ENTITY IfcManifoldSolidBrep

ABSTRACT SUPERTYPE OF(ONEOF (IfcAdvancedBrep, IfcFacetedBrep))
SUBTYPE OF IfcSolidModel ;

Outer : IfcClosedShell ;

END_ENTITY

ENTITY IfcPolygonalBoundedHalfSpace
SUBTYPE OF IfcHalfSpaceSolid ;

Position ; IfcAxis2Placement3D;
EAUE-E ey PolygonalBoundary : IfcBoundedCurve;
(IfcPolygonalBounded | WHERE
HalfSpace) BoundaryDim : PolygonalBoundary. Dim = 2;
BoundaryType : SIZEOF(TYPEOF(PolygonalBoundary) * ['IFCGEOMETRYRESOURCE.
IFCPOLYLINE', 'TFCGEOMETRYRESOURCE. IFCCOMPOSITECURVET ) = 1;
END ENTITY
ENTITY IfcRectangularPyramid
P SUBTYPE OF Ifc.(-:sgPrirnitive?)D;
(IfcRectangular XLength : Ichosl.tTve],EngthMeasure 3
. YLength : IfcPositivel.engthMeasure;
Pyramid)

Height : IfcPositivel.engthMeasure;
END ENTITY
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iz
(HcRevolved
AreaSolid)

ENTITY IfcRevolvedAreaSolid

SUPERTYPE OF(IfcRevolvedAreaSolid Tapered)

SUBTYPE OF IfcSweptAreaSolid;

Axis : IfcAxis1Placement;

Angle : IfcPlaneAngleMeasure;

DERIVE

AxisLine : IfcLine : = IfcRepresentationltem() || IfcGeometricRepresentationltem () || IfeCurve() || If
cLine(Axis. Location, IfcRepresentationltem() || IfcGeometricRepresentationltem () || IfcVector( Axis. Z,
1.0));

WHERE

AxisStartInXY : Axis. Location. Coordinates[ 3] = 0. 0;

AxisDirectionInXY : Axis. Z. DirectionRatios[ 3] = 0. 0;

END_ENTITY

HETE TiE s X 3,
(IfcRevolvedArea
SolidTapered)

ENTITY IfcRevolvedAreaSolidTapered

SUBTYPE OF IfcRevolvedAreaSolid ;

EndSweptArea : IfcProfileDef;

WHERE

CorrectProfileAssignment ; IfcTaperedSweptAreaProfiles(SELF\ lfcSweptAreaSolid. SweptArea, SELF. End
SweptArea) ;

END_ENTITY

E B
(TicRight
CircularCone)

ENTITY IfcRightCircularCone
SUBTYPE OF fcCsgPrimitive3D;
Height : IfcPositivelLengthMeasure;
BottomRadius
END ENTITY

IfcPositiveLengthMeasure;;

ER
(IfcRightCircular
Cylinder)

ENTITY IfcRightCircularCylinder
SUBTYPE OF fcCsgPrimitive3D;
Height : IfcPositivelLengthMeasure;
Radius : IfcPositiveLengthMeasure;
END ENTITY

WA AR
(IfcSectionedSpine)

ENTITY IfcSectionedSpine

SUBTYPE OF IcGeometricRepresentationltem;
SpineCurve : IfcCompositeCurve;

LIST [2:7] OF IfcProfileDef;

LIST [2:7] OF IfcAxis2Placement3D;

CrossSections ;
CrossSectionPositions :
DERIVE

Dim ; lcDimensionCount : = 3;

WHERE

CorrespondingSectionPositions : SIZEOF(CrossSections) = SIZEOF (CrossSectionPositions) ;
ConsistentProfileTypes ; SIZEOF(QUERY (temp << * CrossSections | CrossSections[ 1]. ProfileType <>
temp. ProfileType)) = 0;

SpineCurveDim : SpineCurve. Dim = 3;

END_ENTITY

HF ST R EA A
(IfcShellBased
SurfaceModel)

ENTITY IfcShellBasedSurfaceModel

SUBTYPE OF IfcGeometricRepresentationltem;
SbsmBoundary : SET [1:7] OF IfcShell;
DERIVE

Dim ; IfcDimensionCount ;= 3;
END_ENTITY

LAY
(HeSolidModel)

ENTITY IfcSolidModel

ABSTRACT SUPERTYPE OF (ONEOF (IfcCsgSolid, HcManifoldSolidBrep, IfcSweptAreaSolid, IfcSwept
DiskSolid) >

SUBTYPE OF IfcGeometricRepresentationltem;

DERIVE

Dim ; IfcDimensionCount ;= 3;

END_ENTITY
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R
(HcSphere)

ENTITY IcSphere

SUBTYPE OF IfcCsgPrimitive3D;
Radius : IfcPositivel.engthMeasure;
END ENTITY

[ EEEEES
(IfcSurfaceCurve
SweptAreaSolid)

ENTITY IfcSurfaceCurveSweptAreaSolid
SUBTYPE OF IfcSweptAreaSolid;

Directrix ; IfeCurve;

StartParam : OPTIONAL IfcParameterValue;
EndParam ; OPTIONAL IfcParameterValue;
ReferenceSurface :
WHERE
DirectrixBounded : (EXISTS(StartParam) AND EXISTS(EndParam)) OR (SIZEOF(['IFCGEOMETRYRE
SOURCE. IFCCONIC, 'TFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'] * TYPEOF(Directrix)) =
s

END ENTITY

IfcSurface;

ESEtin]
(IfcSweptAreaSolid)

ENTITY IfcSweptAreaSolid

ABSTRACT SUPERTYPE OF(ONEOF (IfcExtrudedAreaSolid, IfcFixedReferenceSweptAreaSolid, Ifc
RevolvedAreaSolid, IfcSurfaceCurveSweptAreaSolid))

SUBTYPE OF IfcSolidModel ;

SweptArea ; IfcProfileDef;

Position : OPTIONAL IfcAxis2Placement3D;

WHERE
SweptAreaType :
END_ENTITY

SweptArea. ProfileType = IfcProfileTypeEnum. Area;

EEELLIEEREN
(IfcSweptDiskSolid)

ENTITY IfcSweptDiskSolid

SUPERTYPE OF (IfcSweptDiskSolidPolygonal)

SUBTYPE OF IfcSolidModel ;

Directrix ; IfcCurve;

Radius : IfcPositivelLengthMeasure;

InnerRadius ; OPTIONAL IfcPositivel.engthMeasure;

StartParam : OPTIONAL IfcParameterValue;

EndParam ; OPTIONAL IfcParameterValue;

WHERE

DirectrixDim : Directrix. Dim = 3;

InnerRadiusSize : (NOT EXISTS(InnerRadius)) OR (Radius = InnerRadius);

DirectrixBounded ; (EXISTS(StartParam) AND EXISTS(EndParam)) OR (SIZEOF([TFCGEOMETRYRES
OURCE. IFCCONIC', ' IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'] % TYPEOF (Directrix)) =
1);

END_ENTITY

ZiEAER A
(IfeSweptDiskSolid
Polygonal)

ENTITY IfcSweptDiskSolidPolygonal

SUBTYPE OF IfcSweptDiskSolid;

FilletRadius : OPTIONAL IfcPositivel.engthMeasure;

WHERE

CorrectRadii ; NOT(EXISTS(FilletRadius)) OR (FilletRadius >>= SELF\lfcSweptDiskSolid. Radius) ;
DirectrixlsPolyline : ' TFCGEOMETRYRESOURCE. IFCPOLYLINE' IN TYPEOF(SELF\fcSwept
DiskSolid. Directrix) ;

END_ENTITY

ARG
(IfcTessellated
FaceSet)

ENTITY IfcTessellatedFaceSet

ABSTRACT SUPERTYPE OF (IfcTriangulatedFaceSet)

SUBTYPE OF IfcTessellatedItem;

Coordinates : IfcCartesianPointList3D;

Normals : OPTIONAL LIST [1:7] OF LIST [3:3] OF IfcParameterValue;
Closed : OPTIONAL BOOLEAN;

INVERSE

HasColours : SET [0;1] OF IfcIndexedColourMap FOR MappedTo;
HasTextures : SET [0:7] OF IfcIndexed TextureMap FOR MappedTo;
END ENTITY
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3k EXPRESS #iit
ENTITY IfcTessellatedItem
A 4-TH ABSTRACT SUPERTYPE OF(IfcTessellatedFaceSet)
(IfcTessellatedItem) | SUBTYPE OF IfcGeometricRepresentationltem;

END_ENTITY
ENTITY IfcTriangulatedFaceSet
SUBTYPE OF IfcTessellatedFaceSet;

Moyr=famES CoordIndex ; LIST [1:7] OF LIST [3:3] OF INTEGER;

(IfcTriangulated | Normallndex : OPTIONAL LIST [1:7] OF LIST [3:3] OF INTEGER;

FaceSet) DERIVE
NumberOfTriangles : INTEGER ;= SIZEOF (CoordIndex) ;
END ENTITY
D.8.3 JL{JEERIVE IR ¥ EXPRESS #4053 D. 8. 3 fIHLE X H .

# D.8.3 JL{U#EEE R mEH) EXPRESS #if

R

EXPRESS #i#

MRS
(IfcDotProduct)

FUNCTION IcDotProduct
(Argl, Arg2 : lcDirection)
. REAL;
LOCAL
Scalar ; REAL;
Vecl, Vec2 ; IfcDirection;
Ndim . INTEGER;
END_LOCAL;
IF NOT EXISTS (Argl) OR NOT EXISTS (Arg2) THEN
Scalar ;: = 7;
ELSE
IF (Argl. Dim <> Arg2. Dim) THEN
Scalar
ELSE
BEGIN
Vecl
Vec2

=7

;= IfcNormalise(Argl);
;= IfcNormalise(Arg2) ;
Ndim := Argl. Dim;

Scalar ;= 0.0;
REPEAT i := 1 TO Ndim;
Scalar : = Scalar + Vecl. DirectionRatios[i] * Vec2. DirectionRatios[i];
END REPEAT;
END;
END._IF;
END._IF;
RETURN (Scalar) ;
END_FUNCTION

HEE B
o s R
(HcTaperedSwept
AreaProfiles)

FUNCTION HcTaperedSweptAreaProfiles
(StartArea, EndArea : IfcProfileDef)
. LOGICAL;
LOCAL
Result ; LOGICAL ;= FALSE;
END_LOCAL;
IF ('IFCPROFILERESOURCE. IFCPARAMETERIZEDPROFILEDEF'IN TYPEOF(StartArea)) THEN
IF ('IFCPROFILERESOURCE. IFCDERIVEDPROFILEDEF' IN TYPEOF(EndArea)) THEN
Result : = (StartArea : =: EndArea\lfcDerivedProfileDef. ParentProfile) ;
ELSE
Result ; = (TYPEOF(StartArea) = TYPEOF(EndArea));
END IF;
ELSE
IF ('IFCPROFILERESOURCE. IFCDERIVEDPROFILEDEF' IN TYPEOF(EndArea)) THEN
Result ;= (StartArea ; =: EndArea\IfcDerivedProfileDef. ParentProfile) ;
ELSE
Result ;= FALSE;
END IF;
END _IF;
RETURN(Result) ;
END_FUNCTION
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Bt EXPRESS #ifii&
FUNCTION IfcVectorSum
(Argl, Arg2 ; IfcVectorOrDirection)
: IfcVector;
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 <> Arg2. Dim) THEN
RETURN (?7) 3
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
Mag2 ;= Arg2\IfcVector. Magnitude;
Vec2 ;= Arg2\IfcVector. Orientation;
R B R ELSE
(IfcVectorSum) Mag2 .= 1.0;
Vec2 := Arg2;
END IF;

Vecl := IfcNormalise (Vecl);
Vec2 ;= IfcNormalise (Vec2);
Ndim .= SIZEOF(Vecl. DirectionRatios) ;

Mag = 0.0;
Res := IfcRepresentationltem () | | IfeGeometricRepresentationltem () | | IfcDirection ([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

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

= IfcRepresentationltem() | | IfeGeometricRepresentationltem () | | HcVector ( Vecl,
0.0);

END_IF;
END;

END IF;

RETURN (Result);
END_FUNCTION

‘s

D.9 JL fJ % &

D.9.1 JU[#E 2 EXPRESS #iR 4% 4 D. 9. 1 (0 = H

FD.9.1 JLAHEEREBE A EXPRESS #iid

e EXPRESS #ifji£
TYPE HcDimensionCount = INTEGER;
3 WHERE
(IfeDimensionCount) WRI1 ; { 0 < SELF <= 3 };
END _TYPE
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TYPE HcBSplineCurveForm = ENUMERATION OF (
POLYLINE_FORM,
CIRCULAR_ARC,
B R i s Re R 3E | ELLIPTIC_ARC,

(IfcBSplineCurveForm)|

PARABOLIC_ARC,
HYPERBOLIC_ARC,
UNSPECIFIED) ;
END_TYPE

B R il A e
(IfcBSplineSurface
Form)

TYPE I{cBSplineSurfaceForm = ENUMERATION OF (
PLANE_SURF,
CYLINDRICAL_SURF,
CONICAL_SURF,
SPHERICAIL_SURF,
TOROIDAL_SURF,

SURF OF REVOLUTION,
RULED_SUREF.
GENERALISED_CONE,
QUADRIC SURF,

SURF OF LINEAR_EXTRUSION,
UNSPECIFIED) ;

END_TYPE

1 5 ] AU
(IfcKnotType)

TYPE IfcKnot Type = ENUMERATION OF (
UNIFORM_KNOTS,
QUASI_UNIFORM_KNOTS,

PIECEWISE BEZIER_KNOTS,
UNSPECIFIED) ;

END_TYPE

R
(IfcTransitionCode)

TYPE HcTransitionCode = ENUMERATION OF (
DISCONTINUOQUS,

CONTINUOUS,

CONTSAMEGRADIENT,
CONTSAMEGRADIENTSAMECURVATURE);
END TYPE

LR e S
(IfcTrimming
Preference)

TYPE HcTrimmingPreference = ENUMERATION OF (
CARTESIAN,

PARAMETER,

UNSPECIFIED) ;

END_TYPE

2 Hhr
(IfcAxis2Placement)

TYPE IfcAxis2Placement = SELECT (
IfcAxis2Placement2D,
IfcAxis2Placement3D) ;

END_TYPE

TYPE HcCurveOnSurface = SELECT (

T #hk IfcCompositeCurveOnSurface,
(IfcCurveOnSurface) | IfcPcurve);
END TYPE
TYPE HcTrimmingSelect = SELECT (
E By IfcCartesianPoint,

(IfcTrimmingSelect)

IfcParameterValue) ;
END TYPE

KRR
(IfcVectorOr
Direction)

TYPE I{cVectorOrDirection = SELECT (
IfcDirection,

IfcVector) ;

END TYPE
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#=D.9.2 JLEHEEZEA EXPRESS ik

Lk

EXPRESS ##i#

W1
(IfcAxis1Placement)

ENTITY HcAxis1Placement

SUBTYPE OF IfcPlacement;

Axis ; OPTIONAL IfcDirection;

DERIVE

Z : HcDirection : = NVL (IfcNormalise( Axis), IfcRepresentationltem() || IfcGeometricRepresentationltem
() || HeDirection([0.0,0.0,1.0]));

WHERE

AxisIs3D : (NOT (EXISTS (Axis))) OR (Axis. Dim = 3);

Locationls3D : SELF\IfcPlacement. Location. Dim = 3;

END_ENTITY

MR 2
(IfcAxis2Placement2D)

ENTITY IHcAxis2Placement2D
SUBTYPE OF IfcPlacement;
RefDirection : OPTIONAL IfcDirection;
DERIVE

P . LIST [2:2] OF IfcDirection
WHERE

RefDirls2D . (NOT (EXISTS (RefDirection))) OR (RefDirection. Dim = 2);
LocationIs2D ; SELF\IfcPlacement. Location. Dim = 2;

END_ENTITY

: = IfcBuild2Axes(RefDirection) ;

=4 2
(IfcAxis2Placement3D)

ENTITY IfcAxis2Placement3D
SUBTYPE OF IfcPlacement;

Axis : OPTIONAL IfcDirection;

RefDirection ; OPTIONAL IfcDirection;

DERIVE

P . LIST [3.:3] OF HcDirection : = HfcBuildAxes(Axis, RefDirection);
WHERE

LocationIs3D : SELF\IfcPlacement. Location. Dim = 3;

AxisIs3D : (NOT (EXISTS (Axis))) OR (Axis. Dim = 3);

RefDirls3D : (NOT (EXISTS (RefDirection))) OR (RefDirection. Dim = 3);

AxisToRefDirPosition ; (NOT (EXISTS (Axis))) OR (NOT (EXISTS (RefDirection))) OR (IfcCrossProd
uct(Axis, RefDirection). Magnitude > 0.0);

AxisAndRefDirProvision : NOT ((EXISTS (Axis)) XOR (EXISTS (RefDirection))) ;

END_ENTITY

ENTITY IfcBoundaryCurve
SUPERTYPE OF(IfcOuterBoundaryCurve)

h iz SUBTYPE OF IfcCompositeCurveOnSurface;
(IfcBoundaryCurve) | WHERE
IsClosed : SELF\IfcCompositeCurve. ClosedCurve;
END_ENTITY
ENTITY IfcBoundedCurve
HR S ABSTRACT SUPERTYPE OF(ONEOF (IfcBSplineCurve, IfcCompositeCurve, IfcPolyline, IfcTrimmed
g Curve))
(IfcBoundedCurve) Hrve
SUBTYPE OF IfcCurve;
END_ENTITY
ENTITY IfeBoundedSurface
ABSTRACT SUPERTYPE OF (ONEOF
(IfcBSplinesurface, lfcCurveBoundedplane,
Bl .
IfeCurve BoundedSurface,
(IfcBoundedSurface)

IfcRectangular TrimmedSurface))
SUBTYPE OF Iicsurface;
END_ENTITY
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B4 phek
(IfcBSplineCurve)

ENTITY IfcBSplineCurve

ABSTRACT SUPERTYPE OF(IfcBSplineCurveWithKnots)

SUBTYPE OF IfcBoundedCurve;

Degree : INTEGER;

ControlPointsList ;: LIST [2:7] OF IfcCartesianPoint;

CurveForm : IfeBSplineCurveForm;

ClosedCurve : LOGICAL;

SelfIntersect : LOGICAL;

DERIVE

UpperlndexOnControlPoints : INTEGER := (SIZEOF(ControlPointsList) — 1);

ControlPoints : ARRAY [0 UpperlndexOnControlPoints | OF IfcCartesianPoint : = IfcListToArray(Control
PointsList, 0, UpperIndexOnControlPoints) ;

WHERE

SameDim : SIZEOF(QUERY(Temp << # ControlPointsList | Temp. Dim <> ControlPointsList[ 1]. Dim))
=0,

END_ENTITY

W m B RS dhR
(HcBSplineCurve
WithKnots)

ENTITY IfcBSplineCurveWithKnots

SUPERTYPE OF (IfcRational BSplineCurveWithKnots)

SUBTYPE OF IfcBSplineCurve;

KnotMultiplicities : LIST [2:7] OF INTEGER;

Knots ; LIST [2.7] OF IcParameterValue;

KnotSpec : {cKnotType;

DERIVE

UpperlndexOnKnots ; INTEGER ;= SIZEOF(Knots);

WHERE

ConsistentBSpline ; fcConstraintsParamBSpline(Degree, UpperIndexOnKnots, UpperIndexOnControl
Points, KnotMultiplicities, Knots) ;

CorrespondingKnotLists ; SIZEOF(KnotMultiplicities) = UpperlndexOnKnots;
END_ENTITY

B Ff 2 i
(IfcBSplineSurface)

ENTITY IfcBSplineSurface

ABSTRACT SUPERTYPE OF (IfcBSplineSurfaceWithKnots)
SUBTYPE OF IfcBoundedSurface;

UDegree : INTEGER;

VDegree ;: INTEGER;

ControlPointsList : LIST [2:7] OF LIST [2:7] OF IfcCartesianPoint;
SurfaceForm : IfcBSplineSurfaceForm;

UClosed : LOGICAL;

VClosed ; LOGICAL;

SelfIntersect : LOGICAL;

DERIVE

UUpper : INTEGER := SIZEOF(ControlPointsList) — 1;

VUpper : INTEGER ; = SIZEOF(ControlPointsList[1]) — 15
ControlPoints : ARRAY [0:UUpper] OF ARRAY [0: VUpper ] OF IfcCartesianPoint : = IfcMakeArray
OfArray(ControlPointsList, 0, UUpper,0, VUpper);

END_ENTITY

¥l BA A&k
(IfcBSplineSurface
WithKnots)

ENTITY IfcBSplineSurfaceWithKnots

SUPERTYPE OF(IfcRationalBSplineSurfaceWithKnots)

SUBTYPE OF IfcBSplineSurface;

UMultiplicities ; LIST [2.7] OF INTEGER;

VMultiplicities ; LIST [2:7] OF INTEGER;

UKnots ;: LIST [2:7] OF IfcParameterValue;

VKnots : LIST [2:7] OF IfcParameterValue;

KnotSpec : fcKnotType;

DERIVE

KnotVUpper ;: INTEGER ;= SIZEOF(VKnots) ;

KnotUUpper : INTEGER := SIZEOF(UKnots) ;

WHERE

UDbirectionConstraints ; IfcConstraintsParamBSpline ( SELF \ IfcBSplineSurface. UDegree, KnotUUpper,
SELF\{cBSplineSurface. UUpper, UMultiplicities, UKnots) ;

VDirectionConstraints : IfcConstraintsParamBSpline ( SELF \ IfeBSplineSurface. VDegree, KnotVUpper,
SELF\IfcBSplineSurface. VUpper, VMultiplicities, VKnots);

CorrespondingULists ; SIZEOF(UMultiplicities) = KnotUUpper;

CorrespondingVLists : SIZEOF(VMultiplicities) = KnotVUpper;

END_ENTITY
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ENTITY IfcCartesianPoint
SUBTYPE OF IfcPoint;
Coordinates : LIST [1:3] OF IfcLengthMeasure;

BRARA DERIVE

(IfcCartesianPoint) Dim : IfcDimensionCount : = HIINDEX(Coordinates) ;

WHERE
CP2Dor3D : HIINDEX(Coordinates) =>= 2;
END ENTITY

ENTITY IfcCartesian TransformationOperator

ABSTRACT SUPERTYPE OF (ONEQF (IfcCartesianTransformationOperator2D, IfcCartesianTransforma
tionOperator3D))

SUBTYPE OF IfcGeometricRepresentationltem;

Axisl ; OPTIONAL IfcDirection;

Axis2 : OPTIONAL IfcDirection;

e AR A
(lfbife‘iﬁ’iifm LocalOrigin : IfcCartesianPoint;
ationOperator) Scale : OPTIONAL REAL;
DERIVE
Scl : REAL := NVL(Scale, 1.0);
Dim ; HcDimensionCount ;= LocalOrigin. Dim;
WHERE
ScaleGreaterZero : Scl > 0.0;
END_ENTITY
ENTITY IfcCartesianTransformationOperator2D
SUPERTYPE OF(IchartesianTransforrnﬂtionOperatorZDnonUniform)
SUBTYPE OF IfcCartesianTransformationOperator;
DERIVE
T R U . LIST [2:2] OF IfcDirection : = IfcBaseAxis (2, SELF\ IfcCartesianTransformationOperator. Axisl ,
BERF SELF\IfcCartesianTransformationOperator. Axis2,7);
(IfcCartesian WHERE
Transformation DimEqual2 : SELF\IfcCartesianTransformationOperator. Dim = 2;
Operator2D)) AxislIs2D : NOT (EXISTS (SELF\ IfcCartesianTransformationOperator. Axisl1)) OR (SELF\ IfcCartesian
TransformationOperator. Axisl. Dim = 2);
Axis21s2D ; NOT (EXISTS (SELF\ IfcCartesianTransformationOperator. Axis2)) OR (SELF\ IfcCartesian
TransformationOperator. Axis2. Dim = 2);
END_ENTITY
ENTITY IfcCartesianTransformationOperator2DnonUniform
THEERIRIE®S] | SUBTYPE OF IfcCartesianTransformationOperator2D;
A HGEE S | Scale2 ; OPTIONAL REAL;
(IfcCartesian DERIVE
Transformation Scl2 : REAL ;= NVL(Scale2, SELF\IfcCartesianTransformationOperator. Scl) ;
Operator2Dnon WHERE
Uniform) Scale2GreaterZero ; Scl2 > 0.0;
END ENTITY
ENTITY IfcCartesianTransformationOperator3D
SUPERTYPE OF (IfcCartesian TransformationOperator3DnonUniform)
SUBTYPE OF IfcCartesianTransformationOperator;
Axis3 : OPTIONAL IfcDirection;
DERIVE
=Y R U . LIST [3:3] OF IfcDirection ; = IfcBaseAxis (3, SELF\ IfcCartesianTransformationOperator. Axisl,
g Sew=kis SELF\IfcCartesianTransformationOperator. Axis2, Axis3) ;

(IfcCartesianTrans
formation
Operator3D)

WHERE

Dimls3D ; SELF\IfcCartesianTransformationOperator. Dim = 3;

Axis1Is3D : NOT(EXISTS(SELF\IfcCartesianTransformationOperator. Axis1)) OR (SELF\IfcCartesian
TransformationOperator. Axisl. Dim = 3);

Axis21s3D ; NOT(EXISTS(SELF\IfcCartesianTransformationOperator. Axis2)) OR (SELF\IfcCartesian
TransformationOperator. Axis2. Dim = 3);

Axis31s3D : NOT(EXISTS(Axis3)) OR (Axis3. Dim = 3);

END_ENTITY

« 507 -




ZkDI.2

Ttk EXPRESS f#i#

ENTITY IfcCartesianTransformationOperator3DnonUniform
SUBTYPE OF HcCartesianTransformationOperator3D;

. Scale2 : OPTIONAL REAL;

=HERRERS aes -

— Scale3 : OPTIONAL REAL;
HAERERR | oo
(HeCartesian Scl2 ; REAL ;= NVL(Scale2, SELF\IicCartesianTransformationOperator. Scl) ;

Transformation
Operator3
DnonUniform)

Secl3 ; REAL ;= NVL(Scale3, SELF\IfcCartesianTransformationOperator. Scl) ;
WHERE

Scale2GreaterZero : Scl2 > 0.0,

Scale3GreaterZero ; Scl3 = 0. 0;

END_ENTITY

13
(HcCircle)

ENTITY IfcCircle

SUBTYPE OF IfcConic;

Radius : IfcPositiveLengthMeasure;
END ENTITY

Hemzk
(IfcCompositeCurve)

ENTITY IfcCompositeCurve

SUPERTYPE OF (IfcCompositeCurveOnSurface)
SUBTYPE OF HcBoundedCurve;

Segments ; LIST [1:7] OF IfcCompositeCurveSegment;
SelfIntersect : LOGICAL;

DERIVE
NSegments :
ClosedCurve :
WHERE
CurveContinuous ;: ((NOT ClosedCurve) AND (SIZEOF(QUERY (Temp << # Segments | Temp. Transition
= Discontinuous)) = 1)) OR ((ClosedCurve) AND (SIZEOF (QUERY (Temp < % Segments |
Temp. Transition = Discontinuous)) = 0));

SameDim : SIZEOF( QUERY( Temp < * Segments | Temp. Dim <> Segments[1]. Dim)) = 0;
END_ENTITY

INTEGER := SIZEOF(Segments) ;
LOGICAL ;= Segments[ NSegments |. Transition <> Discontinuous;

HEE S
(IfcComposite
CurveOnSurface)

ENTITY IfcCompositeCurveOnSurface
SUPERTYPE OF(IfcBoundaryCurve)
SUBTYPE OF HcCompositeCurve;
DERIVE
BasisSurface :
WHERE
SameSurface : SIZEOF(BasisSurface) = 0;
END_ENTITY

SET [0:1] OF IfcSurface : = IfcGetBasisSurface(SELF) ;

B ahekB
(IfcComposite
CurveSegment)

ENTITY IfcCompositeCurveSegment

SUPERTYPE OF (IfcReparametrisedCompositeCurveSegment)
SUBTYPE OF IfcGeometricRepresentationltem;
IfcTransitionCode;

BOOLEAN;

IfcCurve;

Transition
SameSense :
ParentCurve :
INVERSE
UsingCurves
DERIVE

Dim ; IfcDimensionCount ;= ParentCurve. Dim;
WHERE
ParentlsBoundedCurve :
Curve));
END_ENTITY

SET [1:7] OF HcCompositeCurve FOR Segments;

('IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE'IN TYPEOF (Parent

[ 4k i %
(IfeConic)

ENTITY IfcConic

ABSTRACT SUPERTYPE OF(ONEOF (IfcCircle, IfcEllipse))
SUBTYPE OF HcCurve;

Position ; IfcAxis2Placement;

END_ENTITY
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ENTITY HcCurve
ABSTRACT SUPERTYPE OF(ONEOF (IfcBoundedCurve, IfcConic, IfcLine, IcOffsetCurveZD, IfcOffset
P Curve3D, IfcPcurve))
(]ch;r.ve) SUBTYPE OF IfcGeometricRepresentationltem;
DERIVE
Dim : IfcDimensionCount : = IfcCurveDim(SELF);
END_ENTITY
ENTITY IHfcCurveBoundedPlane
. - SUBTYPE OF IfcBoundedSurface;
(]gﬁfﬁjﬁﬁed BasisSurfaCE : HfcPlane;
Plane) OuterBoundary : lfCCurvte;
InnerBoundaries : SET OF IfcCurve;
END ENTITY
ENTITY HcCurveBoundedSurface
. SUBTYPE OF IfcBoundedSurface;
(lgffioﬂﬁrﬁed BasisSur.face . lchurface;r
Surface) Boundar?es : SETVEI;?] OF TfcBoundaryCurve;
ImplicitOuter : BOOLEAN;
END ENTITY
ENTITY HcCylindricalSurface
(ol fcﬁéﬁﬁrical SUBTYPE OF IfcElementarySurface;
Radius : IfcPositivelLengthMeasure;
Surface) END_ENTITY
ENTITY IfcDirection
SUBTYPE OF IfcGeometricRepresentationltem;
DirectionRatios : LIST [2:3] OF REAL;
J5 18 DERIVE
(IfcDirection) Dim : IfcDimensionCount : = HIINDEX(DirectionRatios) 3
WHERE
MagnitudeGreaterZero ; SIZEOF(QUERY(Tmp <C # DirectionRatios | Tmp <> 0.0)) > 0;
END _ENTITY
ENTITY IfcElementarySurface
HEHAE ABSTRACT SUPERTYPE OF (ONEOF (IfcCylindricalSurface, IfcPlane))
(IfcElementary SUBTYPE OF IfcSurface;
Surface) Position ;: IfcAxis2Placement3D;
END ENTITY
ENTITY IfcEllipse
- SUBTYPE OF IfcConic;
(lchlﬁI)se) SemiAxisl ; IfcPositivel.engthMeasure;
- SemiAxis2 ; IfcPositivel.engthMeasure;
END_ENTITY
ENTITY IfcGeometricRepresentationltem
ABSTRACT SUPERTYPE OF (ONEOF(IfcAnnotationFill Area, IfcBooleanResult, IfcBoundingBox, IfcCart
LTS AT esianPointList, IfcCartesianTransformationOperator, {cCompositeCurveSegment, IfcCsgPrimitive3D, Ifc
(Icheometl:ic Curve, IfcDirection, IfcFaceBasedSurfaceModel, IcFillAreaStyleHatching, IfcFillAreaStyleTiles, IfcGeomet
Representationltem) ricSet, IfcHalfSpaceSolid, IfcLightSource, IfcPlacement, IfcPlanarExtent, IfcPoint, IfcSectionedSpine, Ifc
ShellBasedSurfaceModel, IfcSolidModel, IfcSurface, IfcTessellatedltem, IfcTextLiteral, lfcVector))
SUBTYPE OF IfcRepresentationltem;
END ENTITY
ENTITY IfcLine
SUBTYPE OF IfcCurve;
Pnt ; IfcCartesianPoint;
(Ifcﬁlie) Dir : HcVector;
WHERE
SameDim ; Dir. Dim = Pnt. Dim;
END_ENTITY
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WL T
(IfcMappedItem)

ENTITY TfcMappedItem

SUBTYPE OF IfcRepresentationItem;
MappingSource : IfcRepresentationMap;
MappingTarget : IfcCartesianTransformationOperator;

END_ENTITY

bt B
(IfcOffsetCurve2))

ENTITY IfcOffsetCurve2D
SUBTYPE OF HcCurve;
BasisCurve : IfcCurve;
IfclengthMeasure;

LOGICAL;

Distance
SelfIntersect :
WHERE
DimIsZD : BasisCurve. Dim = 2;
END ENTITY

=Yk B 2
IfcOffsetCurve3D

ENTITY IfcOffsetCurve3D
SUBTYPE OF HcCurve;
BasisCurve : IfcCurve;
IfelengthMeasure;
LOGICAL;

IfcDirection;

Distance
SelfIntersect :
RefDirection :
WHERE
Dimls3D . BasisCurve. Dim = 3;
END_ENTITY

LISuE IS
(IfcOuterBoundary
Curve)

ENTITY IfcOuterBoundaryCurve
SUBTYPE OF IcBoundaryCurve;
END_ENTITY

P gk
(IfcPcurve)

ENTITY IfcPcurve
SUBTYPE OF HcCurve;
BasisSurface : IfcSurface;
ReferenceCurve ; IfcCurve;

WHERE

DimIs2D ; ReferenceCurve. Dim = 2;

END_ENTITY

Fr i

(IfcPlacement)

ENTITY IfcPlacement

ABSTRACT SUPERTYPE OF(ONEOF (IfcAxislPlacement, IfcAxis2Placement2D, IfcAxis2Placement3D))
SUBTYPE OF IfcGeometricRepresentationltem;

Location ; IfcCartesianPoint;

DERIVE

Dim ; IfcDimensionCount ;= Location. Dim;
END ENTITY

il
(IfcPlane)

ENTITY IfcPlane
SUBTYPE OF IfcElementarySurface;
END_ENTITY

=
(IfcPoint)

ENTITY IfcPoint

ABSTRACT SUPERTYPE OF(ONEOF (IfcCartesianPoint, IfcPointOnCurve, IfcPointOnSurface))
SUBTYPE OF IcGeometricRepresentationltem;

END_ENTITY

[
(IfcPointOnCurve)

ENTITY IfcPointOnCurve
SUBTYPE OF IfcPoint;
BasisCurve : IfcCurve;
PointParameter ; IfcParameterValue;

DERIVE

Dim : IfcDimensionCount : = BasisCurve. Dim;

END_ENTITY
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i T A
(IfcPointOnSurface)

ENTITY IfcPointOnSurface
SUBTYPE OF IfcPoint;

BasisSurface :
PointParameterU : IfcParameterValue;

IfcSurface;

PointParameterV : IfcParameterValue;
DERIVE

Dim ; IfcDimensionCount ; = BasisSurface. Dim;
END_ENTITY

ek
(IfcPolyline)

ENTITY IfcPolyline

SUBTYPE OF IfcBoundedCurve;
Points ; LIST [2.7] OF IfcCartesianPoint;

WHERE

SameDim : SIZEOF(QUERY(Temp << # Points | Temp. Dim <> Points[1]. Dim)) = 0;

END_ENTITY

A
BiEARHZR
(IfcRational BSpline
CurveWithKnots)

ENTITY IfcRationalBSplineCurveWithKnots

SUBTYPE OF IfcBSplineCurveWithKnots;

WeightsData ; LIST [2,7] OF REAL;

DERIVE

Weights : ARRAY [0: UpperIndexOnControlPoints ] OF REAL := IfcListToArray (WeightsData, 0, SELF\
IfeBSplineCurve. UpperIndexOnControlPoints) ;

WHERE
SameNumOfWeightsAndPoints :
ControlPointsList) ;
WeightsGreaterZero .
END_ENTITY

SIZEOF (WeightsData) = SIZEOF(SELF\IfcBSplineCurve.

IfcCurveWeightsPositive(SELF) ;

THEEEE

B Rl i
(HfcRational BSpline
SurfaceWithKnots)

ENTITY IfcRationalBSplineSurfaceWithKnots

SUBTYPE OF IfcBSplineSurfaceWithKnots;

WeightsData ; LIST [2:7] OF LIST [2:7] OF REAL;

DERIVE

Weights : ARRAY [0.UUpper ] OF ARRAY [0.VUpper ] OF REAL .= IfcMakeArrayOf Array( Weights
Data,0, UUpper.0, VUpper) ;

WHERE

CorrespondingWeightsDataLists : (SIZEOF(WeightsData) = SIZEOF (SELF\IfcBSplineSurface.
ControlPointsList)) AND (SIZEOF(WeightsData[ 1]) = SIZEOF(SELF\IfcBSplineSur

face. ControlPointsList[1]));

WeightValuesGreaterZero : IfcSurfaceWeightsPositive(SELF) ;

END_ENTITY

FRE A B
(IfcRectangular
TrimmedSurface)

ENTITY IfcRectangularTrimmedSurface
SUBTYPE OF IfcBoundedSurface;
BasisSurface
Ul . IfcParameterValue;
V1 ; IfcParameterValue;
U2 : IfcParameterValue;
V2 . lcParameterValue;
: BOOLEAN;
BOOLEAN;

IfcSurface;

Usense
Vsense :
WHERE
UlAndU2Different . Ul <> U2;

V1AndV2Different ; V1 <> V2;

UsenseCompatible : (('IFCGEOMETRYRESOURCE. IFCELEMENTARYSURFACE'IN TYPEOF (Basis
Surface)) AND (NOT (' IFCGEOMETRYRESOURCE. IFCPLANE' IN TYPEOF ( BasisSurface)))) OR
('IFC

GEOMETRYRESOURCE. IFCSURFACEOFREVOLUTION' IN TYPEOF ( BasisSurface)) OR (Usense =
Uz > Ub);
VsenseCompatible .
END_ENTITY

Vsense = (V2 > V1);
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ENTITY IfcReparametrisedCompositeCurveSegment
HEHLE Gk B | SUBTYPE OF IfcCompositeCurveSegment;
(IfcReparametrised | Paramlength : IfcParameterValue;
CompositeCurve WHERE
Segment) Positivel.engthParameter ; ParamlLength > 0. 0;
END_ENTITY
ENTITY IfcRepresentationltem
ABSTRACT SUPERTYPE OF (ONEOF (IfcGeometricRepresentationltem, IfcMappedltem, IfcStyledItem,
FeikTi IfcTopologicalRepresentationltem) ) ;
(IfcRepresenta INVERSE
tionItem) LayerAssignment ; SET [0:1] OF HcPresentationLayerAssignment FOR AssignedItems;
StyledByltem : SET [0:1] OF IfeStyledItem FOR Item;
END ENTITY
ENTITY IfcRepresentationMap;
MappingOrigin : IfcAxis2Placement;
MappedRepresentation ; IfcRepresentation;
. INVERSE
(Ifi[ﬂffjen HasShapeAspects : SET [0:7] OF IchbapeAspect FOR PartOfProductDefinitionShape;
. MapUsage : SET OF IfcMappedItem FOR MappingSource;
tationMap)
WHERE
ApplicableMappedRepr : 'TFCREPRESENTATIONRESOURCE. IFCSHAPEMODEL ' IN TYPEOF(Mapped

Representation) ;
END ENTITY

ENTITY IfcSurface
ABSTRACT SUPERTYPE OF(ONEOF (IfcBoundedSurface, IfcElementarySurface, IfcSweptSurface))

il SUBTYPE OF IfcGeometricRepresentationltem;

(IfcSurface) DERIVE
Dim : IfcDimensionCount : = 3;
END_ENTITY
ENTITY IfcSurfaceOfLinearExtrusion
SUBTYPE OF HcSweptSurface;
ExtrudedDirection : IfcDirection;

SR (T Depth ; IfclengthMeasure;

(HcSurfaceOf DERIVE
ExtrusionAxis ;: IfcVector : = IfcRepresentationltem() || IfeGeometricRepresentationltem () | | IfcVector

LinearExtrusion)

(ExtrudedDirection, Depth);
WHERE
DepthGreaterZero
END ENTITY

Depth > 0. ;

TES% ith
(IfcSurfaceOf
Revolution)

ENTITY IfcSurfaceOfRevolution
SUBTYPE OF IlcSweptSurface;
AxisPosition
DERIVE

AxisLine ;

IfcAxislPlacement;

IfcLine : = IfcRepresentationltem() || IfcGeometricRepresentationltem () || HcCurve() || Ic
Line( AxisPosition. Location, IfcRepresentationltem() || IfcGeometricRepresentationltemn () || HcVector
( AxisPosition. Z,1.0));

END_ENTITY

EEER ]
(HcSweptSurface)

ENTITY IfcSweptSurface

ABSTRACT SUPERTYPE OF(ONEOF (IfcSurfaceOf LinearExtrusion, IfcSurfaceOfRevolution))
SUBTYPE OF IfcSurface;

SweptCurve : IfcProfileDef;

Position ; OPTIONAL IfcAxis2Placement3D;
WHERE
SweptCurveType :
END_ENTITY

SweptCurve. ProfileType = HcProfileTypeEnum. Curve;
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oy bR
(HfcTrimmedCurve)

ENTITY IfcTrimmedCurve

SUBTYPE OF IfcBoundedCurve;

BasisCurve : fcCurve;

Triml : SET [1.2] OF cTrimmingSelect;

Trim2 ; SET [1:2] OF IfcTrimmingSelect;

SenseAgreement ; BOOLEAN;

MasterRepresentation : IfcTrimmingPreference;

WHERE

Trim1ValuesConsistent : (HIINDEX(Trim1) = 1) OR (TYPEOF(Trim1[1]) <<>> TYPEOF(Trim1[2]));
Trim2ValuesConsistent ; (HIINDEX(Trim2) = 1) OR (TYPEOF(Trim2[1]) <<= TYPEOF(Trim2[2]));
NoTrimOfBoundedCurves : NOT('IFCGEOMETRYRESOURCE. IFCBOUNDEDCURVE' IN TYPEQF
(BasisCurve)) ;

END_ENTITY

R
(HfcVector)

ENTITY HcVector

SUBTYPE OF IfcGeometricRepresentationltem;
Orientation : IfcDirection;

Magnitude : IfcLengthMeasure;

DERIVE

Dim : IfcDimensionCount : = Orientation. Dim;
WHERE

MagGreaterOrEqualZero : Magnitude == 0. 0;
END_ENTITY

D.9.3 JL{T¥iE R EXPRESS #1805 D. 9. 3 MIRLE K H .
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PR

EXPRESS #i#

A
(IfcBaseAxis)

FUNCTION IfcBaseAxis
(Dim ; INTEGER;
Axisl, Axis2, Axis3 : IfcDirection)
. LIST [2.3] OF IfcDirection;
LOCAL
U : LIST [2:3] OF IfcDirection;
Factor ; REAL;
D1, D2 : IfeDirection;
END LOCAL;
IF (Dim = 3) THEN
D1 ;= NVL(IfcNormalise(Axis3), lfcRepresentationltem() || IfcGeometricRepresentationltem () | |
IfcDirection([0. 0,0.0,1.01));
D2 .= HcFirstProjAxis(Dl, Axisl);
U .= [D2, licSecondProjAxis(D1, D2, Axis2), D1];
ELSE
IF EXISTS(Axisl) THEN
D1 ;= IfcNormalise( Axisl);
U .= [D1, fcOrthogonalComplement(D1) J;
IF EXISTS(Axis2) THEN
Factor : = IfcDotProduct( Axis2, U[2]);
IF (Factor << 0.0) THEN
U[2]. DirectionRatios[ 1] :
U[2]. DirectionRatios[ 2] :
END IF;
END IF;
ELSE
IF EXISTS(Axis2) THEN
D1 := HcNormalise(Axis2);
U .= [IfcOrthogonalComplement(D1), D1];
U[1]. DirectionRatios[ 1] := —U[1]. DirectionRatios[ 1];
U[1]. DirectionRatios[ 2] : = —U[1]. DirectionRatios[ 2 ];
ELSE
U := [IfcRepresentationltem() || IfcGeometricRepresentationItem () || IfeDirection([ 1. 0, 0.0]),
TicRepresentationltem() || TfcGeometricRepresentationlItem () || IfcDirection([0. 0, 1.01])];
END IF;
END_IF;
END_IF;
RETURN(U);
END_FUNCTION

—U[2]. DirectionRatios[1];
—U[2]. DirectionRatios[ 2 |;
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