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Overview

This document describes changes between IFC R2.0 and IFC2X. The focus is on changes
in the parts of the IFC model that are included in the BLIS views of IFC R2.0.

This document is not intended to be a very detailed description of the changes, but rather
an overview. The purpose is to give an idea of the work involved in migrating from IFC
R2.0 implementations to IFC2X implementations. The organization of the document
follows roughly the concept blocks defined for IFC R2.0.

Changes

Use of EXPRESS

Nested SELECT
IfcValue is a select type that contains 3 other select types;

?? IfcMeasureValue
?? IfcSimpleValue
?? lfcDerivedMeasureValue

Note: check that your toolbox is supporting this kind of select.

Rules

There are 3 'stand-alone’ rules in the schema, e.g.
RULE | fcSi ngl eProj ect | nstance FOR
(I fcProject);
VHERE
WRL : S| ZEOF(IfcProject) <= 1;
END_RULE;

Project structure

In IFC R2.0 the project structure was fixed to: Project -> Site -> Building -> Building
Storey. (This was not required by the model, it was an implementers agreement). See
IfcContainmentEnum in IFC R2.0

IfcRelContains is replaced by IfcRelAggregates in which the type of the 'containment’
relationship is stored in the name attribute; IfcContainmentEnum has been removed.

#1894 = | FCRELAGGREGATES (' 2Lei PTH H8nPawd Y57mA8' , #6, 'Buil di ngContai ner',
"Bui | di ngCont ai ner for BuildigStories', #25, (#29, #263, #927, #1595));
#1895 = | FCRELAGGREGATES (' 0xZhKBOdr 7wBTSWOLQAONE' , #6, ' SiteContai ner',

' SiteContai ner For Buildings', #23, (#25));

#1896 = | FCRELAGGREGATES (' 0QP9dDvkH7_vdcz_ ZpfVK$', #6, 'ProjectContainer',
"ProjectContainer for Sites', #16, (#23));

System in IFC2X

Copyright © 2002 BLIS-Project. All Rights Reserved 2
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IfcRoot
L IfcObject
L IfcProduct
L IfcSpatialStructureElement

I— IfcBuilding
I— IfcBuildingStorey
I— IfcSite
L IfcSpace

CompositionType
RelatingObject

o
== #=ffcRelfggregates o=

RelatedObjects

Related Objects

RelmingObject | | ______ _
ELEMCHT | |
CompositionType & — = —— = -

=== #i=foRelfggregates =

RelatedObjectsy  mdObjects

il

Relating Object

" #e=ficRelfggregates
Rielated Objacts

Related Objects

& PARTIAL T}
CompositionType ©— - —— - ——

— & TCLoMDWT 17
CompositionType L — - —— = —'—

The IfcSpatialStructureElement.CompositionType defines the type of the spatial
element, the values are: Complex, Element, Partial. Per IFC2X implementers

agreement only Element is used.

As an end result the project structure in the IFC2X implementations is fixed to be just
like it was in the IFC R2.0 implementations. The relationship names have changed and
the containment relationship is different when spatial elements contain each other and
when spatial elements contain building elements. See Appendix A for details.

2.0 2X
Building Storey Space Space
Wall -
Door Building Storey wall
Column Door

Column

Unit Assignment

Added IfcMonetaryUnit but this is irrelevant for the current BLIS views.

Unit Definitions

Metric (Named Units)
No relevant changes

Copyright © 2002 BLIS-Project. All Rights Reserved 3
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US Imperial (Conversion Based Units)
No relevant changes

Owner history / versioning

Owner History Assignment
No changes

Owner History

The ModifiedFlag has been removed and the ChangeAction enumeration is used
instead.

Audit Trall

IfcAuditTrail has been removed from the model. All information for versioning has
been re-engineered and is taking place in the IfcOwnerHistory object. E.g. the
CreationDate is now on IfcOwnerHistory and is mandatory.

In the IFC R2.0 implementations the audit trail was only used for tagging deleted
objects. In IFC2X deleted objects are tagged using IfcOwnerHistory.ChangeAction
= DELETED.

Geometry System

Assigning Geometry to Building Elements
No relevant changes. Only some attribute names have changed.

R2.0: IfcProduct.Representations
? IfcProductDefinitionShape.ShapeRepresentations
? IfcShapeRepresentation.ltems

2X: IfcProduct.Representation
? IfcProductDefinitionShape.Representations
? IfcShapeRepresentation.ltems

Identifying Geometry

No change in system, but IfcShapeRepresentation.RepresentationType is now more
closely controlled by WHERE rules. Also the WHERE rules define a different system
than the BLIS agreements for IFC R2.0

Swept Solid Geometry
Instead of using IfcAttDrivenExtrudedSegment 2X uses IfcExtrudedAreaSolid.

R2.0 2X

| f cAtt Dri venExt rudedSegnent | f cExt rudedAr eaSol i d
1. * SweptArea | f cCur veBoundedPl ane 1: Swept Area | fcProfil eDef
2: * ExtrudedDirection IfcDirection 2: Position | f cAXi s2Pl acenent 3D
3: Dept h | f cPosi tiveLengt hMeasure 3: ExtrudedDirection |IfcDirection
4: Posi tion | f cAXi s2Pl acenent 3D 4: Depth | f cPosi tiveLengt hMeasure
5 Profi | eDef | fcAttDrivenProfil eDef

Copyright © 2002 BLIS-Project. All Rights Reserved 4
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All 'AttDriven' objects have been removed and their attributes moved up in the
hierarchy; the functionality has remained the same.

Clipped Geometry

Can be done now using IfcPolygonalBoundedHalfSpace in addition to the clipping

plane (IfcHalfSpaceSolid)

RECHECK: Elaborate more, make diagram

Profile Definitions

All'AttDriven' objects have been removed and their attributes moved up in the
hierarchy; the functionality has remained the same.

R2.0

2X

IfcAttDrivenProfileDef
I— IfcArbitraryProfileDef

I— IfcCircleProfileDef
I— IfcRectangleProfileDef
IfcTrapeziumProfileDef |

\
N\
AY

IfcProfileDef
%I— IfcArbitraryClosedProfileDef ? CHANGED

| L IfcArbitraryProfileDefWithVoids ? NEw

\‘I— IfcArbitraryOpenProfileDef ? CHANGED
\‘I— IfcCircleProfileDef

IfcCompositeProfileDef ? NEw

I— IfcDerivedProfileDef ? NEw

I— IfcEllipseProfileDef ? NEw

I— IfclshapeProfileDef ? NEwW
IfcRectangleProfileDef
IfcRoundedRectangleProfileDef ? NEw

L IfcTrapeziumProfileDef

NOTE: IfcTrapeziumProfileDef was not used in the IFC R2.0 implementations

IfcRectangleProfileDef

R2.0 2X
1: Position I f cAXi s2Pl acenent 2D 1: Profil eType |IfcProfileTypeEnum
2: ProfileType |IfcProfileTypeEnum 2: OPT ProfileNane |fclLabel
3: XDim | f cPosi tiveLengt hMeasure 3: Posi tion | f cAxi s2Pl acenent 2D
4: YDim | f cPosi tiveLengt hMeasure 4: XDi m | f cPosi tiveLengt hMeasure
5: YDi m | f cPosi tiveLengt hMeasure
IfcCircleProfileDef
R2.0 2X
1: Position I f cAXi s2Pl acenent 2D 1: Profil eType |IfcProfileTypeEnum
2: ProfileType |IfcProfileTypeEnum 2: OPT ProfileNane |[fclLabel
3: Radius | f cPosi tiveLengt hMeasure 3: Posi tion | f cAXi s2Pl acenent 2D
4: Radi us | f cPosi tiveLengt hMeasure
Copyright © 2002 BLIS-Project. All Rights Reserved 5
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Arbitrary profiles

R2.0 2X
| fcArbitraryProfil eDef | fcArbitraryd osedProfil eDef
1: Position | f cAXi s2Pl acenent 2D 1: ProfileType IfcProfileTypeEnum
2: ProfileType | fcProfil eTypeEnum 2: OPT ProfileNane |fclLabel
3: CurveForSurface |fcBoundedCurve 3: CQut er Curve | fcCurve

| fcArbitraryProfil eDef Wt hVoids

1: ProfileType IfcProfileTypeEnum

2: OPT ProfileNane |fclLabel

3: Qut er Curve | fcCurve

4: InnerCurves SET [1:?] OF IfcCurve

| f cArbitraryOpenProfil eDef

1: ProfileType IfcProfileTypeEnum
2: OPT ProfileNane |fclLabel
3: Curve | f cBoundedCur ve
Brep Geometry
No relevant changes.
R2.0 2X
IfcGeometricRepresentationltem IfcRepresentationitem
L IfcSolidModel L IfcGeometricRepresentationltem
L IfcManifoldSolidBrep L IfcSolidModel
L IfcFacetedBrep L IfcManifoldSolidBrep
L IfcFacetedBrep

Shared Geometry (NEW)

Shared geometry is a new feature in IFC2X. In IFC R2.0 it was possible to share
geometry, but there was no official way for it.

New object IfcMappeditem is used for sharing geometry. The mapped item uses sub-
types of IfcCartesianTransformationOperator [Abstract] for defining the scale and
rotation for the object instances sharing the representation map. See Appendix B for
details.

Placement

IFC R2.0: IfcProduct.LocalPlacement ? IfcLocalPlacement
IFC2X:  IfcProduct.ObjectPlacement ? IfcObjectPlacement

R2.0 2X

IfcRoot IfcObjectPlacement
L IfcModelingAid I— IfcGridPlacement

/v|_
LlchocaIPIacement %4 IfcLocalPlacement
L IfcConstrainedPlacement

IfcLocalPlacement

R2.0 2X
1 G obal Id I fcd obal I yUni quel d 1: OPT Pl acenent Rel To | f cObj ect Pl acenent
2: Omner Hi story | f cOwner Hi story 2: Rel ati vePl acenent | fcAxi s2Pl acenent
3: OPT Label STRI NG
4: OPT Pl acenment Rel To | f cOoj ect Wt hPl acenment Sel ect
5 Rel ati vePl acenent | fcAxi s2Pl acenent

Copyright © 2002 BLIS-Project. All Rights Reserved 6
www.blis-project.org



BLIS -Project

Basically no relevant changes when using IfcLocalPlacement. Any use of the
"ConstrainedPlacement" has to reworked with the "GridPlacement”.

Property Set System

Property Set Assignment

Is still done though inverse IsDefinedBy attribute, but referred relationship objects
has changed from IfcRelAssignsProperties to IfcRelDefines

R2.0 2X

IfcRoot IfcRoot
L IfcRelationship L IfcRelationship
L IfcRelAssignsProperties — | L IfcRelDefines (Abstract)
L IfcRelAssignsTypedProperties > I— IfcRelDefinesByProperties
~~~~~ » L lfcRelDefinesByType

Property Set Objects
No major changes. IfcExtensionPropertySet has been removed.

R2.0 2X
IfcRoot IfcRoot
L IfcPropertyDefinition L IfcPropertyDefinition
L IfcPropertySet L IfcPropertySetDefinition
IfcExtensionPropertySet L lfcPropertySet
IfcPropertySet
R2.0 2X
1: d obal I d I fcd obal | yUni quel d 1 d obal Id I fcd obal | yUni quel d
2: Omner Hi story | f cOmner Hi story 2: Omner Hi story | f cOmner Hi story
3: OPT Label STRI NG 3: OPT Name | f cLabel
4: Nanme STRI NG 4: OPT Description | fcText
5: HasProperties LIST [1:?] OF IfcProperty HasProperties SET [1:?] OF IfcProperty

The Name of the property set is optional in IFC2X, but there is a where rule on
IfcPropertySet that says the name has to be provided.

IfcComplexProperty has replaces IfcPropertyList. Other properties have been moved
under IfcSimpleProperty which is now an abstract supertype. Everything that was
possible with IFC R2.0 is still possible in IFC 2X.

Copyright © 2002 BLIS-Project. All Rights Reserved 7
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R2.0

2X

IfcProperty
IfcObjectReference
IfcSimplePropertyWithUnit

I— IfcSimpleProperty

I— IfcEnumeratedProperty

I— IfcLibraryReference
IfcPropertyList

IfcProperty
I— IfcComplexProperty
/L IfcSimpleProperty
IfcPropertyBoundedValue
IfcPropertyEnumeratedValue
IfcPropertyReferenceValue
IfcPropertySingleValue
IfcPropertyTableValue

RECHECK: Which property types are really used by 2x implementers?

Shared Property Sets / Properties (NEW)

In IFC R2.0 all property sets were by instance, i.e. building elements didn't share
property definitions. In IFC 2x it is possible to define 'types' that can be shared by
several instances. There is no big difference, in 2x it is just possible to define
properties by type, which is semantically more correct. Properties could also have
been shared with the R2.0 model, but there has not been any agreement about this.

RECHECK: How is sharing of properties supported by 2x implementers?

Copyright © 2002 BLIS-Project. All Rights Reserved
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Property Objects

R2.0 2X
IfcRoot IfcRoot
L IfcPropertyDefinition L IfcPropertyDefinition
IfcOccupancyNumber IfcPropertySetDefinition
IfcSpaceUseCase IfcDoorLiningProperties

IfcManufacturelnformation I— IfcDoorPanelProperties

I— IfcPropertySet I— IfcElectricalBaseProperties
I— IfcMetricValue

L IfcElectricalCharacteristics

| |—IchIectricaIExtendedProperties
| IfcElementQuantity
Pset_DoorLiningCommon I I— IfcFluidFlowProperties
Pset_DoorPanelCommon
Pset_WindowLiningCommon |
Pset_ WindowPanelCommon |
Calc -attributes (now done with IfcElementQuantity)
Various HVAC property sets |
IfcPermeableCovering |

IfcManufacturerinformation

I— IfcPermeableCoveringProperties
IfcPropertySet
IfcSpaceThermalLoad
IfcWindowLiningProperties

L IfcWindowPanelProperties

|—IchypeObject
IfcTypeProduct
NOTE: Objects with bold text were used in the BLIS I—IchoorSter
views of IFC R2.0 | .
IfcWindowStyle

Calc -Attributes (Removed)

Calc attributes are replaced by IfcElementQuantity. The name of the quantity is no
longer 'hard coded' but has to be agreed on. Some names are defined in the
documentation for each building element, e.g. IfcWall has WallGroundArea,
WallSideArea and WallVolume. Other names can be used, but they should be based on
an implementers agreement. See Appendix C for details.

RECHECK: Are any other names agreed by 2x implementers?

Copyright © 2002 BLIS-Project. All Rights Reserved 9
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Grouping / Zones / Systems

R2.0: IfcObject.PartOfGroups ? IfcRelGroups.RelatingGroup ? IfcGroup
2X: IfcObject.HasAssignments ? IfcRelAssignsToGroup.RelatingGroup ? IfcGroup

R2.0 2X
IfcRoot IfcRoot
L IfcObject L IfcObject
L IfcGroup L IfcGroup
I— IfcInventory I— IfcAsset
IfcSpaceProgramGroup I— IfcCMDocPackage
IfcSystem I— IfcInventory
IfcZone I— IfcSpaceProgramGroup
IfcSystem
IfcZone

In IFC2X it is possible to assign objects to a product without using a group in between.
This is done using the IfcRelAssignsToProduct relationship

IfcFurniture

——»(_ (INV)HasAssignments

)
IfcFurniture I
)

> (INV)HasAssignments

IfcObjectTypeEnum
PRODUCT

IfcRelAssignsToProduct iy
+ Globalld
+ OwnerHistory >
Name NOTDEFINED
Description
+ RelatedObjects > IfcSpace
RelatedObjectsType + Globalld
+ RelatingProduct > + OwnerHistory >
Name
Description
ObjectType
ObjectPlacement >
Representation >
LongName
+ CompositionType
+ InteriorOrExteriorSpace
ElevationWithFlooring

— (INV) ReferencedBy )

RECHECK: Is it a bug that a group has only an optional name?

Material Layers and Materials

Assigning material and material layers to a building element now happens though:
IfcObject.HasAssociations

? IfcRelAssociatesMaterial.RelatingMaterial

? IfcMaterialSelect.

The mechanism for defining material layers has remained the same.

Copyright © 2002 BLIS-Project. All Rights Reserved 10
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IfcMaterial has changed a lot. Basically it only has a name and a possibility for
classification. It is no longer possible to assign properties to a material. Now the

BLIS -Project

mechanism is such that you assign a material to a material property and there is no way
to navigate the relationship in the other direction (inverse)

Attribute / Relation R2x Change from R2.0 Final
Name IfcLabel New attribute in R2x
ClassifiedAs INVERSE SET [0:1] OF New attribute in R2x

IfcMaterialClassificationRelationship
MaterialClassification OPTIONALHeClassificationkist Deleted
Properties SEF{6-2}OF Deleted
HeMaterialPropertySelect
MaterialFinishes SEF{6:2}-OF HeMaterialFinish Deleted
MaterialName STRING Deleted

RECHECK: Is the missing inverse attribute from material to material property a bug?

Relationships

Containment

R2.0: IfcObject.Contains ? IfcRelContains.RelatedObjects/RelatingObject

2X: IfcObject.Decomposes ? IfcRelAggregates. RelatedObjects/RelatingObject

Wall to Wall Connection

No change is logical wall to wall connections connection
?? IfcConnectionEnum has changed to IfcConnectionTypeEnum

?? IfcConnectionEnum.START has changed to IfcConnectionTypeEnum

ATSTART

RECHECK: What are the rules if the connection has geometry?

Copyright © 2002 BLIS-Project. All Rights Reserved
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Space Boundaries

IfcRelSpaceBoundary IfcSpace

+ Globalld + Globalld

+ OwnerHistory > + OwnerHistory >
Name Name
Description Description

+ RelatingSpace > ObjectType
RelatedBuildingElement > ObjectPlacement >
ConnectionGeometry > Representation >

+ PhysicalOrVirtualBoundary LongName

+ InternalOrExternalBoundary + CompositionType

+ InteriorOrExteriorSpace
ElevationWithFlooring

(INV) BoundedBy )

Ifcwall

+ Globalld

+ OwnerHistory >
Name
Description
ObjectType
ObjectPlacement >
Representation >
Tag

(_ (NV)ProvidesBoundaries )

IfcConnectionSurfaceGeometry
+ SurfaceOnRelatingElement >
SurfaceOnRelatedElement >

IfcSpaceBoundary has been replaced by IfcRelSpaceBoundary, which uses
IfcConnectionSurfaceGeometry for the geometry.

RECHECK: WR1 does not apply, check how the physical/virtual system should be.
Create similar diagram as was done for R2.0.

Space to Opening/Door/Window Connection

IfcRelContains.ContainedOrReferenced ? IfcContainedOrReferencedEnum has
been removed. This was used in R2.0 for associating openings/doors/windows to
spaces. In 2x some other way has to be used, e.g. IfcObject.HasAssignments ->
IfcRelAssignsToProduct.RelatingProduct. The same system was described already in
'‘Groups / Systems / Zones' above.

IfcDoor ]
—»( (INV) HasAssignments )
IfcWindow ]
—( (INV) HasAssignments )
IfcObjectTypeEnum
PRODUCT
IfcRelAssignsToProduct
+ Globalld
+ OwnerHistory >
Name NOTDEFINED
Description
+ RelatedObjects > IfcSpace
RelatedObjectsType + Globalld
+ RelatingProduct > + OwnerHistory >
Name
Description
ObjectType
ObjectPlacement >
Representation >
LongName
+ CompositionType
+ InteriorOrExteriorSpace
ElevationWithFlooring
L (INV) ReferencedBy )
Copyright © 2002 BLIS-Project. All Rights Reserved 12
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RECHECK: Is this the way to do it in 2x? If yes, are there many
IfcRelAssignsToProduct instances per space or just one

Fills Element
No relevant changes

Voids Element
No relevant changes

Building Elements

Wall

Geometry Use Definitions

R2.0

2X

profiles
?? Profile of the wall extruded
horizontally

the geometry.
?? Complex cases using Brep

?? Extruded or revolved with rectangular

?? The wall base line was derived from

?? IfcWall can be used like in 2.0
?? IfcWallStandardCase is new

0 WallAxis: basically the definition of the
baseline of the wall. Has to be always
given.

0 Body: the solid definition either CSG or
swept

o For swept (extruded): foot print of the wall
extruded vertically

Properties
R2.0 2X

Pset _Wal | Conmon Pset _Wal | Conrmon
- Reference - Reference
- Description - Description

Ext endToStructure Ext endToStructure

Ext er nal Wal | Ext er nal Wal |

FireRating FireRating

Ther mal Rati ng
Acousti cRating

Ifcwall.cal cwal | Area
I fcwal | . cal cwal | Vol une

NOTE: Bold properties used in BLIS views

| fcQuantit yArea. Nane
| fcQuantityArea. Nane

Acousti cRating
LoadBeari ng
Ther mal Transm tt anceCoef fi ci ent

Wal | GroundAr ea
Wal | Si deAr ea

| fcQuantityVol une. Nane = Wal | Vol une

Relationships

Ralationship Use System
Logical connections between walls No changes No changes
Space boundaries No changes Has changed
Relation to opening element No changes No changes
Relation to material No changes Has changed

Relation to building storey No changes Has changed
Grouping No changes Has changed
Property assignment No changes Has changed

Copyright © 2002 BLIS-Project. All Rights Reserved
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Geometry Use Definitions
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R2.0

2X

B-Rep geometry was agreed to be used but
the model allowed any kind of geometry
through IfcProductDefinitionShape and
additional parameters for the geometry were
given in Property Sets.

In IFC R2.0 files doors usually didn't have
their own geometry, instead the geometry
was taken from the opening element.

Still any kind of geometry can be used, but now
the geometry of the door can also be defined
by the object IfcDoorStyle related to the door
through the relation IfcRelDefinesByType that
provides a block definition for the geometry of
the door.

IfcRoot
L IfcPropertyDefinition
L IfcTypeObject
L IfcTypeProduct
L IfcDoorStyle

It is possible to define a shape aspect for the
geometry that defines the door lining and the
door panel.

RECHECK: How is the geometry of the door defined by the IFC2X implementers?

Any agreements?

Properties

R2.0

2X

| f cDoor . User Defi nedType

Pset _Door Comrmon

- Reference

- Description

- Noni nal Hei ght

- Noni nal Wdth

- Har dwar eGr oup

- Shadi ng

- I sExterior

- Par anet er TakesPr ecedence

- ArbitraryShapeRepresentation
- OrientationToExterior

- Infiltration

- Thermal Transm ttanceCoef fi ci ent
- FireRating

- AcousticRating

- SecurityRating

Pset _Door Li ni ngConmon
- LiningDepth

- LiningThi ckness

- Threshol dDept h

- Threshol dThi ckness

Pset _Door Panel Conmon
- Panel Thi ckness

- Panel ToLi ni ngOf f set
- Panel Hei ght

- Panel Wdth

- CrackLenght

- InfiltrationCoefficient
- St andar dPanel Type

- Panel HasOpeni ngs

- G azingAreaFraction
- G azing

| f cDoor . Over al | Hei ght
| f cDoor . Overal | Wdth

Pset _Door Cormon

- Reference

- Description

- I sExterior

- Infiltration

- Thermal Transm ttanceCoef fi ci ent
- FireRating

- AcousticRating

- SecurityRating

Pset _Door Panel Conmon

- Panel ToLi ni ngOf f set

- CrackLength

- InfiltrationCoefficient
- Panel HasOpeni ngs

- G azingAreaFraction

- Finish

- Col or

| f cDoor Li ni ngProperti es. Li ni ngDept h

| f cDoor Li ni ngProperti es. Li ni ngThi ckness

| f cDoor Li ni ngProperties. Threshol dDept h

| f cDoor Li ni ngProperties. Threshol dThi ckness
| f cDoor Li ni ngProperties. TransoniThi ckness

| f cDoor Li ni ngProperties. Transon®f f set

| f cDoor Li ni ngProperti es. Li ni ngof f set

| f cDoor Li ni ngProperties. Threshol dOf f set

| f cDoor Li ni ngProperties. Casi ngThi ckness

| f cDoor Li ni ngProperties. Casi ngDept h

| f cDoor Panel Properti es. Panel Dept h
| f cDoor Panel Properti es. Panel Operation
| f cDoor Panel Properties. Panel W dt h

Copyright © 2002 BLIS-Project. All Rights Reserved 14
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- Finish | f cDoor Panel Properties. Panel Position
- Col or
| f cDoor Styl e. Operati onType
Pset _Door Panel Swi ngi ng | f cDoor Styl e. Constructi onType
- CommonDoor Panel Properties | f cDoor Styl e. Par anmet er TakesPr ecedence
- LeftNot Ri ght Swi ng | f cDoor Styl e. Si zeabl e
- SwingStartAngle
- I ncl udedSwi ngAngl e Pset _Har dwar eG oup
- Reference
Pset _Har dwar eG oup - Description
- Reference - Manuf acturer
- Description - Model Label
- Manuf acturer - Mbdel Description
- Model Label - Finish
- Model Description
- Finish
NOTE: Bold properties used in BLIS views
Relationships
Ralationship Use System
Relation to building storey No changes Has changed
Relation to space No changes Has changed
Relation to opening element No changes No changes
Grouping No changes Has changed
Property assignment No changes Has changed
Window
Geometry

R2.0

2X

B-Rep geometry was agreed to be used but
the model allowed any kind of geometry
through IfcProductDefinitionShape and
additional parameters for the geometry were
given in Property Sets.

In IFC R2.0 files windows usually didn't have
their own geometry, instead the geometry
was taken from the opening element.

Still any kind of geometry can be used, but now
the geometry of the window can also be
defined by the object IfcWindowStyle related to
the window through the relation
IfcRelDefinesByType that provides a block
definition for the geometry of the window.

IfcRoot
L IfcPropertyDefinition
L IfcTypeObject
L IfcTypeProduct
L IfcWindowStyle

It is possible to define a shape aspect for the
geometry that defines the window lining and
the window panel.

RECHECK: How is the geometry of the window defined by the IFC2X

implementers? Any agreements?

Properties

R2.0

2X

Pset _W ndowConmon

I f cW ndow. User Def i nedType I f cW ndow. Over al | Hei ght
| f cW ndow. Overal | Wdth

- Reference Pset _W ndowConmon
- Description - Reference

Copyright © 2002 BLIS-Project. All Rights Reserved
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- Nomi nal Hei ght

- Noni nal Wdth

- Har dwar eGr oup

- Shadi ng

- I sExterior

- Par anet er TakesPr ecedence

- ArbitraryShapeRepresentation
- OrientationToExterior

- Infiltration

- Thermal Transm ttanceCoef fi ci ent
- FireRating

- AcousticRating

- SecurityRating

Pset _W ndowLi ni ngConmon
- cal cLi ni ngDepth
- cal cLi ni ngThi ckness

Pset _W ndowPanel Common
- FrameWdth

- FrameDepth

- FrameToLi ni ngOf f set

- Panel Hei ght

- Panel Wdth

- StileDepth

- StileThickness

- CrackLenght

- InfiltrationCoefficient
- G azingAreaFraction
- St andar dPanel Type

- G azing

Pset _W ndowPanel Pi voti ng
- PivotsVertically
- PivotsHorizontally

Pset _W ndowPanel Sli di ng
- Panel Fi xed
- Horizontal Not Vertical Sliding

- Description

- I sExterior

- Infiltration

- Thermal Transm ttanceCoef fi ci ent
- FireRating

- AcousticRating

- SecurityRating

Pset _W ndowPanel Common

- FrameToLi ni ngOf f set

- StileDepth

- StileThickness

- CrackLength

- InfiltrationCoefficient
- G azingAreaFraction

Pset _W ndowCl eani ng
- W ndowCl eani ngEl ement TypeEnum

| f cW ndowLi ni ngProperti es. Li ni ngDept h

| f cW ndowLi ni ngProperti es. Li ni ngThi ckness

| f cW ndowLi ni ngProperties. TransoniThi ckness

| f cW ndowLi ni ngProperties. Ml l'i onThi ckness

| f cW ndowLi ni ngProperti es. FirstTransonOf f set
| f cW ndowLi ni ngProperties. SecondTr ansontf f set
| f cW ndowLi ni ngProperties. FirstMllionCfset

| f cW ndowLi ni ngProperties. SecondMul I i onOf f set

| f cW ndowPanel Properties. Operati onType
| f cW ndowPanel Properti es. Panel Position
| f cW ndowPanel Properties. FrameDept h

| f cW ndowPanel Properti es. FraneThi ckness

| f cW ndowSt yl e. Constructi onType

| f cW ndowSt yl e. Operati onType

| f cW ndowSt yl e. Par anet er TakesPr ecedence
| fcW ndowSt yl e. Si zeabl e

Pset _Har dwar eG oup

- Count er Bal anced - Reference
- Description
Pset _W ndowPanel Swi ngi ng - Manuf acturer
- Left Not Ri ght Hi nged - Model Label
- Panel Swi ngAngl e - Mbdel Description
- Finish
Pset _Har dwar eG oup
- Reference
- Description
- Manuf acturer
- Model Label
- Model Descri ption
- Finish
NOTE: Bold properties used in BLIS views
Relationships
Ralationship Use System
Relation to building storey No changes Has changed
Relation to space No changes Has changed
Relation to opening element No changes No changes
Grouping No changes Has changed
Property assignment No changes Has changed

Opening Element

Geometry Use Definitions

Uses the same geometry types as in R2.0, but with a few additional agreements
that are different than what was used in the IFC R2.0 implementations.
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R2.0

2X

??IfcRectangleProfileDef.XDim interpreted
as opening width

??IfcRectangleProfileDef.YDim interpreted
as opening height

??Extrusion depth interpreted as thickness

The following interpretation of dimension
parameter applies for rectangular openings:

??IfcRectangleProfileDef.YDim interpreted as
opening width

??IfcRectangleProfileDef.XDim interpreted as
opening height

NOTE: Rectangles are now defined centric, the
placement location has to be set:

?IfcCartesianPoint(XDim/2,YDim/2)

In the IFC R2.0 implementations voids in
curved walls were made using extruded
openings that were large enough to 'punch’
the opening into the curved wall.

Special agreement for defining openings in
round building elements, e.g., in round walls.
The opening width, in case of a rectangular
opening equal with the
IfcRectangleProfileDef.XDim, is defined as the
straight line distance between two parallel
jambs. If the jambs are defined radial (to the
center of the arc used to define the round wall)
then the opening width is defined to be the
outer arc length.

Pset_OpeningCommon.ParallelJambs is used
for indicating the case.

Properties

R2.0

2X

I f cOpeni ngEl enent . cal cOpeni ngAr ea

NOTE: Bold properties used in BLIS views

I fcQuantityArea. Nane = Openi ngArea

Relationships

Ralationship Use System
Relation to building storey Has changed ™ Has changed
Relation to space No changes Has changed
Relation to voided element No changes No changes
Grouping No changes Has changed
Property assignment No changes Has changed

W n the IFC R2.0 implementations a opening element wasn't allowed to be contained by a building
storey. In IFC2X it has to be contained by a spatial structure, e.g. a building storey.

Column

Geometry Use Definitions

No relevant changes. In IFC2X the new IfcishapeProfileDef can be used for

column profiles.
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R2.0

2X

I f cCol um. cal cCol utTmSect i onAr ea
| f cCol um. cal cCol umVol une

Pset _Col utmCommon

Ref er ence

Description (Mssing in | FC2X)
Lengt h

W dt h

Hei ght

Sl ender nessRati o

NOTE: Bold properties used in BLIS views

I fcQuantityArea. Nane = CrossSecti onArea
| fcQuantityVol une. Nane = Col unmmVol une

Pset _Col utmConmon

Ref er ence

Lengt h

W dt h

Hei ght

Sl ender nessRati o

Relationships

Ralationship Use System
Relation to building storey No changes Has changed
Grouping No changes Has changed
Property assignment No changes Has changed

Beam

Geometry Use Definitions
No relevant changes. In IFC2X the new IfclshapeProfileDef can be used for beam

profiles.
Properties
R2.0 2X
| f cBeam cal cBeanSect i onAr ea I fcQuantityArea. Name = CrossSecti onArea
| f cBeam cal cBeanVol une | fcQuantityVol ume. Nane = BeanVol une
Pset _BeanComon Pset _BeanCommon
- Reference - Reference
- Description (Mssing in | FC2X) - Depth
- Depth - Wdth
- Wdth - Span
- Span - Canber
- Canber - Secti onMdul us
- SectionMdul us - Sl ope
- Sl ope
NOTE: Bold properties used in BLIS views
Relationships
Ralationship Use System
Relation to roof Has Changed New
Relation to building storey No changes Has changed
Grouping No changes Has changed
Property assignment No changes Has changed
' Beams can be used as part of a roof that consists of slabs and beams
Slab

Geometry Use Definitions

No relevant changes in geometry
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www.blis-project.org

18



Properties

BLIS -Project

R2.0

2X

I fcSl ab. Predefi nedType
| fcSl ab. cal cSl abArea
I fcSl ab. cal ¢Sl abVol une

Pset _Sl abCommon
- Reference

- Description
FireRating
Ther mal Rati ng
Acousti cRating

Pset _Sl abRoof
- Requi redSl ope

NOTE: Bold properties used in BLIS views

Pset _Sl abCommmon

- Reference

- Description
FireRating

Acousti cRating

Pset _Sl abRoof
- Requi redSl ope

I fcSl ab. Predefi nedType

| fcQuantityArea. Nane = S| abArea
I fcQuanti tyVol une. Nane =S| abVol une

- Thermal Transni ttanceCoeffi ci ent

Relationships

Ralationship Use System
Space boundaries No changes Has changed
Relation to opening element No changes No changes
Relation to material No changes Has changed
Relation to building storey No changes Has changed
Grouping No changes Has changed
Property assignment No changes Has changed

Roof

IfcRoof is not part of the IFC R2.0 view definitions, only IfcSlab of type roof.

Geometry Use Definitions

Just like in IFC R2.0 the roof can be an aggregate of other components or it can
have a geometry of its own. In IFC R2.0 the types of objects that can forma roof
was not defined, but IfcSlab or type Roof was a logical assumption. In IFC2X the

roof consists of slabs and beams. If the roof is not an aggregate then it uses Brep

geometry, just like in IFC R2.0

Properties

R2.0

2X

| f cRoof . cal cTot al Roof Sur f aceAr ea

Pset _Roof Common

Pset _Roof Common

I fcQuantityArea. Nane = Tot al Roof Area

- Reference - Reference

- Description - Description

- FireRating - FireRating

Relationships
Ralationship Use System

Relation to components Has Changed New
Relation to building storey No changes Has changed
Grouping No changes Has changed
Property assignment No changes Has changed

a

Roofs can consist of slabs and beams
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Geometry Use Definitions

BLIS -Project

Nothing has basically changed, but because of the changes in the profile system it
is now possible to define spaces with holes using the
IfcArbitraryProfileDefWithVoids object in the profile. If voids are allowed in spaces
or not is still under debate by the 2X implementers.

Spaces in IFC2X have a separate 2D geometry for defining the foot print, The
swept geometry is still extruded vertically. Spaces can be clipped like before.

LacalPlacement

If=Palyline

IfePalyline

1T rimmedCurse

LocalPlacemenl

Ife ArbitranyProfic
Dl aids

Properties

R2.0

2

| f cSpace. SpaceNane (M ssing in | FC2X)
| f cSpace. SpaceReference (M ssing in | FC2X)
| f cSpace. cal cTot al Peri neter

| f cSpace. cal cTot al Area

| f cSpace. cal cTot al Vol une

| f cSpace. cal cAver ageHei ght

| f cSpace. cal cAver ageG ossHei ght

| f cSpace. cal cAver ageC ear Hei ght

| f cSpace. cal cEl evati onW t hFl oori ng

Pset _SpaceCommon

- Description

- CodeUseType

- SpaceCat al ogue

- ReqSommer SpaceTenper at ure

- ReqSummer SpaceHunmi dity

- RegW nt er SpaceTenper at ure

- RegW nt er SpaceHunm dity

- Reqgl nt er nedi at eSpaceTenper at ure
- Reqgl nternedi at eSpaceHunm dity
- RegDi sconti nuedHeat i ng

- MuinFireUse

- AncillaryFireUse

- FireRi skFactor

- Natural Ventilation

- SprinklerProtection

Pset _SpaceEl enent | nf or mati on
- Cool i ngDesi gnAi rfl ow

- HeatingDesi gnAirflow

- Tot al Sensi bl eHeat Gai n

- Tot al Heat Gai n

- Tot al Heat Loss

- HeatingDryBul b

- HeatingRel ativeHum dity
- Cool i ngDryBul b

- CoolingRelativeHum dity
- VentilationAirFlowate

Aver ageHei ght
Aver ageG ossHei ght

I fcQuantitylLengt h. Nane
| fcQuantitylLengt h. Nane
I fcQuantityLengt h. Nane = Aver ageCd ear Hei ght
I fcQuantityLengt h. Nane Peri neter

I fcQuantityArea. Nane = Area

| fcQuantityVol une. Nane = Vol une

o n x

Pset _SpaceCommon

- Description

- CodeUseType

- SpaceCat al ogue

- ReqSunmmer SpaceTenper at ure

- ReqSummer SpaceHunmi dity

- RegW nt er SpaceTenper at ure

- RegW nt er SpaceHum dity

- Reqgl nt er nedi at eSpaceTenper at ure
- Reqgl nternedi at eSpaceHunm dity
- RegDi sconti nuedHeat i ng

- MuinFireUse

- AncillaryFireUse

- FireRi skFactor

- Natural Ventilation

- SprinklerProtection

Pset _SpaceHvacl nformati on
- Cool i ngDesi gnAi rfl ow

- HeatingDesi gnAirflow

- Tot al Sensi bl eHeat Gai n

- Tot al Heat Gai n

- Tot al Heat Loss

- HeatingDryBul b

- HeatingRel ativeHum dity
- Cool i ngDryBul b

- CoolingRelativeHum dity
- VentilationAirFlowate
- Exhaust AirFl owr ate

- CeilingRAPI enum

- Boundar yAr eaHeat Loss
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- Exhaust AirFl owr ate
- CeilingRAPI enum
- Boundar yAr eaHeat Loss

Pset _SpacePr ogr anConmon

- PrograntpaceDescription

- RoomNunber

- RoomNane

- ProgramedFl oorArea (M ssing in | FC2X)
- Request edLocations

- General Locati onDescription
- Function

- SecurityRequirenents

- Speci al Requi renents

- BudgetLimts

- InteractWth

Pset _SpaceProgranCircul ation

- CommonSpacePr ogr anProperties
- SpacesServed

- Gircul ationLoad

- Requi r edFFETypes

Pset _SpacePr ogr anOccupi ed

- QOccupi edSpacePr ogr anfst andard
- QOccupants

- QOccupant Or gani zat ai on

- OccupancyTar get Dat e

- Bl dgCodeCccupancyType

- ProgramedCccupant Count

- Requi redFFETypes

- PrivacyRequirenents

- Weekl yOccupi edHour s

Pset _SpacePr ogr anOccupi edSt andar d
- Enpl oyeeType

- FurnitureStyle

- CostLimt

- Standar dAr ea

- M ni mumAr ea

- Maxi mumAr ea

- StandardLength

- StandardW dth

NOTE: Bold properties used in BLIS views

Pset _SpacePr ogr anConmon

- PrograntpaceDescription

- General Locati onDescription
- Function

- SecurityRequirenents

- Speci al Requi renents

Pset _SpaceProgranCircul ation
- Gircul ationLoad
- Requi redFFETypes

Pset _SpacePr ogr anCccupi ed
- QOccupants

- Cccupant Or gani zat ai on

- OccupancyTar get Dat e

- Bl dgCodeCccupancyType

- ProgramedCccupant Count
- Requi redFFETypes

- PrivacyRequirenents

- Weekl yOccupi edHour s

Pset _SpacePr ogr anOccupi edSt andar d
- Enpl oyeeType

- FurnitureStyle

- StandardLength

- StandardWdth

The attributes SpaceName and SpaceReference (number) don't exist on IfcSpace
anymore. The use of these properties is dependent on implementers agreements.

RECHECK: What is IFC2X implementers agreement about the space name and

space number?

Relationships

Ralationship Use System
Space boundaries No changes Has changed
Relation to building storey No changes Has changed
Relation to contained elements No changes Has changed
Relation to referenced elements No changes Has changed
Grouping No changes Has changed
Property assignment No changes Has changed
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Conclusions

Everything that was included in the BLIS views of IFC R2.0 is possible also with IFC2X.
Some minor things are missing, e.g. the space number, but this can be fixed with
implementers agreements

In general the model has become more versatile and flexible, which brings up the need for
more precise implementers agreements than was the case with IFC R2.0. The IAl has
provided better textual descriptions than before, e.g. in the area of geometry use
definitions which should help.

Provided that the flexibility of the model is constrained adequately with agreements
implementing the scope of the BLIS views in IFC2X should technically not be a major task.
If the model is not constrained the implementation will be more difficult than it was with IFC
R2.0.

NOTE: This document doesn't yet cover the following objects used in the BLIS views
- Cabinet
- Counter or shelf
- Electrical appliance
- Electrical fixture
- Flow controller
- Flow equipment
- Flow fitting
- Flow segment
- Flow terminal
- Furniture
- Plumbing fixture
- Proxy [product with geometry]
- Stair

Also the following concepts are not covered
- Manufacture information

- Classification

- Design grid

- Cost information
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APPENDICES: Implementation diagrams

Appendix A: IFC2X Project Structure

A

IfcRelAggregates IfcProject
+ Globalld + Globalld
+ OwnerHistory > + OwnerHistory >
Name Name
Description Description
+ RelatingObject > ObjectType
+ RelatedObjects > LongName
Phase -
+ RepresentationContexts > IfcFurniture
+ UnitsinContext >
(INV) IsDecomposedBy ) —»(___(INV) ContainedinStructure )
N IfcRelContainedInSpatialStructure IfcSpace
i el + Globalld + Giobald
+ OwnerHistory > + OwnerHistory > + OwnerHistory > + OwnerHistory >
Name Name Name Name
Description Description Description De§cnpt\on
+ RelatingObject > ObjectType + RelatedElements > ObjectType
+ RelatedObjects > ObjectPlacement > + RelatingStructure > ObjectPlacement >
Representation > Representation >
LongName IfcElementCompositionEnum . I&%‘E”)V(;Tizﬂype
+CompositionType e ) I
RefLZmude » i IfcRelAggregates + InteriorOrExteriorSpace
RefLongitude + Globalld ElevationWithFlooring
RefElevation * gxerlstory > —b( (INV) ContainsElements
LandTitleNumber Description (INV) Decomposes
SiteAddress > fiption
+ RelatingObject >
> (INV) Decomposes ) + RelatedObjects >
e (INV) IsDecomposedBy ) [\chaII
IfcBuilding —b( (INV) ContainedInStructure
+ Globalld
+ OwnerHistory >
Name IfcBuildingStorey
Description + Globalld_
ObjectType IfcRelContainedinSpatialStructure + OwnerHistory >
ObjectPlacement > + Globalld Name_
Representation > + OwnerHistory > Description
LongName fcElementComposidonnum Name Ob!eclType
+ CompositionType N Description ObjectPlacement >
ElevationOfRefHeight PARTIA + RelatedElements > Representation >
IfcRelAggregates . "
N Globaﬁg 9 ElevationOfTerrain + RelatingStructure > LongNam_e
i BuildingAddress > + CompositionType
+ OwnerHistory > Elevation
Name e 2 (INV) Decomposes )
Description .—,—P( (INV) IsDecomposedBy ) R (INV) IsD y
+ RelatingObject > (INV) ContainsElements
+ RelatedObjects > >{ (INV) Decomposes

IfcProject

ﬁ IfcBuilding ﬁ

AN

IfcBuildingStorey Spatial Structure

IfcBuildingElement

Containment

fcElementCompositionEnum
MPLEX

ELEMENT
PARTIAL

feElementCompositionEnum

COMPLES
ELEMENT
PARTIAL
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Appendix B: Shared Geometry in IFC2X

IfcFurniture

+ Globalld

+ OwnerHistory >
Name
Description
ObjectType
ObjectPlacement >
Representation >
Tag

IfcProductDefinitionShape
Name
Description

+ Representations >

IfcFurniture

+ Globalld

+ OwnerHistory >
Name
Description
ObjectType
ObjectPlacement >
Representation >
Tag

IfcProductDefinitionShape
Name
Description

+ Representations >

IfcShapeRepresentation ‘MappedRepresentation’
+ ContextOfitems >
Representationldentifier
RepresentationType IfcMappeditem
+ Items > + MappingSource >
+ MappingTarget >
IfcShapeRepresentation ‘MappedRepresentation'
+ ContextOfitems >
Representationldentifier
RepresentationType IfcMappeditem
+ Items > + MappingSource >
+ MappingTarget >

IfcCartesianTransformationOperator3D

Axisl >
Axis2 >

+ LocalOrigin >
Scale
Axis3 >

IfcRepresentationMap
+ MappingOrigin >
+ MappedRepresentation >

IfcAxis2Placement3D
+ Location >

Axis >

RefDirection >

IfcCartesianTransformationOperator3D

Axisl >
Axis2 >

+ LocalOrigin >
Scale
Axis3 >

IfcShapeRepresentation

+ ContextOfitems >
Representationldentifier
RepresentationType

+ Items >
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IfcRelDefinesByProperties
+ Globalld
+ OwnerHistory >
Name
Description
+ RelatedObjects >
+ RelatingPropertyDefinition >

STRING

STRING
STRING

IfcElementQuantity
+ Globalld
+ OwnerHistory >
Name
Description
+ MethodOfMeasurement
+ Quantities >

STRING

STRING
STRING
STRING

IfcQuantityArea

+Name
Description
Unit >

+ AreaValue

IfcQuantityCount

+Name
Description
Unit >

+ CountValue

IfcQuantityLength

+ Name
Description
Unit >

+ LengthValue

IfcQuantityVolume

+Name
Description
Unit >

+ VolumeValue

IfcQuantityWeight

+Name
Description
Unit >

+ WeightValue
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