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Nationales Vorwort 

Dieses Dokument (prEN 17549-2:2021) wurde vom Technischen Komitee CEN/TC 442 �Building 

Information Modelling (BIM)� erarbeitet, dessen Sekretariat von SN gehalten wird. 

Für Deutschland hat hieran der Arbeitsausschuss NA 005-13-04 AA �Datenstrukturen für BIM-Kataloge (SpA 

zu CEN/TC 442/WG 4, ISO/TC 59/SC 13/WG 6)� im DIN-Normenausschuss Bauwesen (NABau) 

mitgearbeitet. 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 

Fassung von prEN 17549-2:2021. 

Der Bedarf für eine Deutsche Fassung wird derzeit beraten. 

Für die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen 

Dokumente hingewiesen: 

ISO 8601-1:2019 siehe DIN ISO 8601-1:2020-12 

 

Aktuelle Informationen zu diesem Dokument können über die Internetseiten von DIN (www.din.de) durch 

eine Suche nach der Dokumentennummer aufgerufen werden. 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe und Abkürzungen 

Reihenfolge und Inhalt der folgenden Begriffe sind identisch mit denen im Abschnitt Begriffe der Englischen 

Fassung. 

3 Begriffe 

Für die Anwendung dieses Dokuments gelten die Begriffe nach ISO 6707-1 und die folgenden Begriffe. 

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 

Adressen bereit: 

� ISO Online Browsing Platform: verfügbar unter https://www.iso.org/obp 

� IEC Electropedia: verfügbar unter http://www.electropedia.org 

3.1 Begriffe 

3.1.1 

Attribut 

Datenelement für die rechnerinterpretierbare Beschreibung eines Merkmals, einer Relation oder einer 

Klasse 

[QUELLE: ISO 22274:2013, 3.2] 

3.1.2 

konfigurierbares Bauobjekt 

Bauobjekt, bei dem einige Merkmale keine ausdrücklichen Werte aufweisen, aber durch bestimmte 

Bedingungen impliziert angegeben sind 

3.1.3 

Bedingung 

logischer Ausdruck, der die möglichen Werte mindestens eines Merkmals einschränkt 

3.1.4 

Bauobjekt 

Objekt, das für die Baubranche von Bedeutung ist 

3.1.5 

Datenansicht für Bauprojekte 2 

technische Modell-Bereichs-Definition, die eine umfassende digitale Struktur zur Speicherung und zum 

Austausch von konfigurierbaren Objekte und Anforderungsdaten für die 

Bauwerksinformationsmodellierung angibt 

� Entwurf � 
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3.1.6 

Datenkatalog 

zentralisierter Katalog mit Informationen über Daten, wie z. B. Bedeutung, Beziehungen zu anderen Daten, 

Ursprung, Verwendung und Format 

[QUELLE: EN ISO 23386:2019] 

3.1.7 

Datenblatt 

ausgefüllte Datenvorlage 

3.1.8 

Datenvorlage 

Schema, das eine Datenstruktur zur Beschreibung der Merkmale von Bauobjekten bereitstellt 

[QUELLE: EN ISO 23387:2019, geändert � Der Begriff �construction� (Bauvorhaben) wurde hinzugefügt.] 

3.1.9 

Entität 

Datenklasse, die durch gemeinsame Attribute und Bedingungen angegeben wird 

Anmerkung 1 zum Begriff: Vergleichbar mit dem Begriff �Klasse� in allgemeinen Programmiersprachen. 

[QUELLE: ISO 10303-11] 

3.1.10 

Modell-Bereichs-Definition 

definierte Teilmenge von IFC, die einem bestimmten Zweck dient 

3.1.11 

Objekt 

jeder Teil der erfassbaren oder beschreibbaren Umwelt 

Anmerkung 1 zum Begriff: Ein Objekt ist das abstrakte oder physische Ziel von Gedanken, Gefühlen oder Handlungen. 

[QUELLE: EN ISO 12006-2:2020, 3.1.1] 

3.1.12 

Objekttyp 

Reihe von Objekten, die Werte definieren, die an verbundene Objekte vererbt werden können 

Anmerkung 1 zum Begriff: Ein Typ agiert als Stil für die verbundenen Objekte. Die Werte einzelner verbundener 

Objekte können Vorrang vor den Werten dieses Typs haben. 

3.1.13 

Produkt 

fassbares Ergebnis eines Verfahrens 

[QUELLE: ISO 6707-3:2017, 3.3.1] 

3.1.14 

Merkmal 

inhärente oder erworbene Eigenschaft eines Objekts 

[QUELLE: ISO 6707-1:2017, 9.1.3, geändert � Das Wort �item� (Element) wurde durch �object� (Objekt) 

ersetzt.] 
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3.1.15 

semantische Beziehung 

Beziehung zwischen einem Bauobjekt oder Bauobjektarten und einer Angabe im Datenkatalog 

3.2 Abkürzungen 

CODview-2 Datenansicht für Bauprojekte 2 

GUID global eindeutiger Bezeichner 

IFC Industry Foundation Classes 

IFD internationaler Rahmen für Wörterbücher 

JSON JavaScript-Objektnotation 

MVD Modell-Bereichs-Definition 
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Nationaler Anhang NB 
(informativ) 

 
Literaturhinweise 

DIN ISO 8601-1:2020-12, Datum und Uhrzeit � Darstellung für den Informationsaustausch � Teil 1: 

Grundlegende Regeln (ISO 8601-1:2019) 
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� Leerseite � 
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European�foreword�

This document (prEN 17549 2:2021) has been prepared by Technical Committee CEN/TC 442 �Building
Information Modelling (BIM)�, the secretariat of which is held by SN.

This document is currently submitted to the CEN Enquiry.

The key words �MUST�, �MUST NOT�, �REQUIRED�, �SHALL�, �SHALL NOT�, �SHOULD�, �SHOULD NOT�,
�RECOMMENDED�, �MAY�, and �OPTIONAL� in this document are to be interpreted as described in
ISO/IEC Directives, Part 2, 2016.

SHALL is the strongest expression (Requirement)

MAY is to permit something

MUSTmeans something to apply for legal reasons

CAN expresses a possibility

SHOULD is a recommendation

Requirements � shall, shall not

Recommendations � should, should not

Permission � may, need not

Possibility and capability � can, cannot
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Introduction�

This document is a technical Model View Definition (MVD) of EN ISO 16739 1:2020. It aims to set a
comprehensive digital structure to store and exchange Construction Object Data Views. It is intended for
software publishers for the construction sector aswell as professionals in this sector using their software.

While �Building information modelling � Information structure based on EN ISO 16739 1:2020 to
exchange data templates and data sheets for construction objects � Part 1� focuses on data templates
and configured construction objects, this document includes the structures that shall be used to:

� link the objects and properties to their semantic definitions through data dictionaries

� express requirements and describe configurable construction objects using declarative expressions

� organize the data exchanged during business workflows

The model view defined by this document can be designated as CODview 2.

It selects a few technical IFC classes to leverage the maximum potential from Building Information
Modelling (BIM):

It aims to provide access to dynamic business semantics. For this it uses the complementarity between
the underlying EN ISO 16739 1:2020 standard and the EN ISO 12006 3 for data dictionaries, thereby
outsourcing business semantics of the schema. The use of EN ISO 12006 3 is extended to the negotiation
of Data Templates to agree on a common language prior to data exchanges. These data exchanges can
concern construction projects as well as catalogues of construction products.

It aims to ease concurrent engineering by allowing the expression of requirements. For this it highlights
the use of constraints especially in the perspective of data exchanges related to business processes
(EN ISO 29481 2) and the traceability of decisions in models. These constraints make it possible to
express requests relating to construction projects or product catalogues. At last, theymay also be used to
describe configurable products.

It aims to integrate into workflows as described in EN ISO 19650 1.

These three aspects make it possible to achieve interoperability of data used in software for the
construction and operation sector.

Figure 1 shows the general workflow of exchanges between actors willing to agree on a construction
object. It involves several standards (EN ISO 12006 3, EN ISO 29481 2, EN ISO 19650 1). The exchanges
using the CODview 2 standard appear as �CODview 2 payloads� in this figure.
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(*) Only two actors (actor A and Actor B) are represented in this schema. However, many more actors may be involved in such an exchange. Actor C, D, E ... may
also have their own requirements and participate to the exchange. Actors can be any actor of the project: clients, architects, engineers, contractors, manufacturers
... or even machines like product catalogues.

(**) In this schema actor A validates the solution. Many alternatives may exist in a real business process. For example, the validation could belong to an actor C that
has not been involved in the exchange.

See Example E.2.3. Semantic, concurrent, and iterative definition of an object during design phases.

Figure�1���General�workflow�of�exchanges�between�actors�willing�to�agree�on�a�construction�object�
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1 Scope�

With EN ISO 16739 1:2020 exists an open language to design, transfer andmaintain constructionmodels.
This document is a simplification of EN ISO 16739 1:2020 from an information technology point of view
and as such is a Model View Definition (MVD). It focuses on core classes and relies on external data
dictionaries to describe business semantics.

Thanks to this MVD several objectives of Building Information Modelling (BIM) can be achieved:

� Less complex implementations without reduction of functionality,

� Agile integration of business semantics leading to more comprehensive interoperability for the end
user,

� Support concurrent engineering by using already existing mechanisms.

The users of the tools based on this MVD are able to:

� Use their specific business semantics thanks to the use of data dictionaries,

� Express their requirements and proposals related to construction objects,

� Describe parametric construction objects as well as configurable construction objects or products,

� Import and export construction object data in BIM models at any stage of the project (design,
construction, operation),

� Describe bills of quantities (pre design programs, technical specifications, offers),

� Call for tender and purchase construction objects,

� Check that the construction objects included in a project meet previously described requirements,

� Describe product catalogues originally described in accordance with Part 1.

These scenarios fit in the business models of owners, designers, builders, manufacturers, and facility
managers.

This document does not provide any data template as it considers that these are already defined in data
dictionaries compliant with EN ISO 12006 3.

This document focuses only on the format of the exchanged data and not on the way to process them.

2 Normative�references�

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN ISO 12006 3, Building construction�Organization of information about construction works �Part 3:

Framework for object✂oriented information

EN ISO 16739 1:2020, Industry Foundation Classes (IFC) for data sharing in the construction and facility
management industries � Part 1: Data schema

ISO 6707 1:2017, Building and civil engineering words � Part 1: General terms

ISO 8601 1:2019, Date and time� Representations for information interchange � Part 1: Basic rules
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3 Terms�and�definitions�

For the purpose of this document, the terms and definitions given in ISO 6707 1 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

� ISO Online browsing platform: available at https://www.iso.org/obp

� IEC Electropedia: available at http://www.electropedia.org

3.1 Terms�and�definitions�

3.1.1�

attribute�

data element for the computer sensible description of a property, a relation, or a class

[SOURCE: ISO 22274:2013, 3.2]

3.1.2�

configurable�construction�object�

construction object for which some properties have no explicit values but are implicitly defined by
constraints

3.1.3�

constraint�

logical expression that restricts the possible values for one or several properties

3.1.4�

construction�object�

object of importance to the construction industry

3.1.5�

construction�object�data�view�2�

technical Model View Definition that defines a comprehensive digital structure to store and exchange
configurable objects and requirements data for Building Information Modelling

3.1.6�

data�dictionary�

centralized repository of information about data such as meaning, relationships to other data, origin,
usage, and format

[SOURCE: EN ISO 23386:2019]�

3.1.7�

data�sheet�

populated data template

3.1.8�

data�template�

schema providing a data structure used to describe the properties of construction objects
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[SOURCE: EN ISO 23387:2019 , modified � The word �construction� has been added.]�

3.1.9�

entity�

class of information defined by common attributes and constraints

[SOURCE: ISO 10303 11]

Note 1 to entry: Similar to the term �class� in common programming languages.

3.1.10�

model�view�definition�

defined subset of IFC to fulfil a purpose

3.1.11�

object�

any part of the perceivable or conceivable world

[SOURCE: EN ISO 12006 2:2020, 3.1.1]

Note 1 to entry: An object is something abstract or physical toward which thought, feeling, or action is directed.

3.1.12

object�type�

range of objects defining values that can be inherited by the related objects

Note 1 to entry: A type acts like a style for the objects related to it. Objects defined by a typemay override the values
of the type.

3.1.13�

product�

tangible outcome of a process

[SOURCE: ISO 6707 3:2017, 3.3.1]

3.1.14�

property�

inherent or acquired feature of an object

[SOURCE: ISO 6707 1:2017, 9.1.3, modified � The word �item� has been replaced with �object�.]

3.1.15�

semantic�relationship�

relationship, between construction object or between construction object types, with a definition in a
data dictionary
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3.2 Abbreviated�terms�

CODview 2 construction object data view 2

GUID globally unique identifier

IFC industry foundation classes

IFD international framework for dictionaries

JSON JavaScript object notation

MVD model view definition

4 Fundamental�concepts�and�assumptions�

4.1 General�

This document is a model view definition (MVD) of the IFC schema. As such, it is a subset of the entities
defined in EN ISO 16739 1:2020 (IFC). It consists of a schema defining entities, along with common
concepts indicating their use for particular scenarios.

This clause defines common concepts, which are applied to entities having specific use. Each concept
defines a graph of entities and attributes, with constraints and parameters set for particular attributes
and entities. Various entities within this schema reference such concepts and adapt them for particular
use.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

The entities defined in this MVD shall be used to store and exchange data related to construction as a
process or as the result of this process. This includes data describing:

� construction objects, whether objects or object types,

� configurable construction objects,

� requirements relating to objects and object types.

The corresponding data sheet shall be structured following a data template defined in a data dictionary
conforming to EN ISO 12006 3.

All data shall be defined in a data dictionary conforming to EN ISO 12006 3.

This MVD does not provide any entity with business semantics and external data dictionaries based on
EN ISO 12006 3 are unique sources of business semantics.

EN ISO 12006 3 data dictionaries are used to link to the business definitions of:

� properties,

� property definition constraints,

� groups of properties,

� groups of groups,

� semantic relationships between groups.

Such links are defined using IfcLibraryReferencewhich contain the GUIDs identifying the definitions.

This document selects this mechanism to refer to elements of data dictionaries. Hence, IFC template
classes are not part of this MVD and shall not be used.
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NOTE 1 If needed, it might be useful to make a copy of the definitions referenced in the IFC file using the data
schema defined in the EN ISO 12006 3 standard. For example when the exchanged data are parts of a contract this
copy can be included in the data exchange. In the same way, if the long term existence of online data dictionaries is
a potential problem, this copy can be kept as a backup.

NOTE 2 For example, regulatory constraints are business constraints. Currently it is not possible to describe
business constraints in data dictionaries. On the other hand, it is possible to define restrictions on the possible
values of the properties by lists or intervals. Such restrictions are called �definition constraints� to distinguish them
from business constraints.

The diagram below, see Figure 2, provides a high level representation of the Construction Object Data
View 2 (CODview 2) global schema. It shows the main concepts that are involved in this document. They
are described in more details in this clause.

Figure�2���High�level�representation�of�the�CODview�2�global�schema�

When addressing specific goals as descriptions and exchanges of catalogues of products, this schemamay
be reduced.

For example, in the case of product catalogues, we only have object types as the actual objects belong to
the projects, see Figure 3.

Figure�3���High�level�representation�of�the�CODview�2�schema�for�product�catalogues�

The relationships between the entities defined by EN ISO 12006 3 and CODview 2 entities are described
by the 5 following diagrams.

Figure 4 shows an example in which a small fraction of a heating system is modelled. In this example, the
heating system consists of two components, a radiator, and a controller. The radiator is driven by the
controller which is indicated in the model by the is driven by relationship. This relationship is bound to
the radiator, in other contexts it might be not useful. Only the radiator is further specified in the model:
There are two groups of properties, geometric and thermal properties, and two examples for the thermal
properties are given, thewater input temperature, which is constraint to be in the range of 0 °C and 70 °C,
and the performance class with the allowed values A, B, and C.
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Figure�4���Simplified�example�of�a�system�

This example is modelled in Figure 5 in a data dictionary according to EN ISO 12006 3 (currently under
revision). The heating system and its components are represented by entities of type xtdSubject which
are connected by relationship entities of type xtdRelationshipToSubjects. The boxes with an italic text
represent the attributes of the elements that implement these connections. The connection of the radiator
to the controller is realized by a semantic relationship, which is related to a relationship object defining
what �is driven by�means and defines the context inwhich this relationship is valid. The property groups
are also represented by xtdSubject entities, and they are also connected by relationship entities of type
xtdRelationshipToSubjects. The properties are finally linked to their property group.
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Figure�5���Representation�of�a�simplified�example�of�a�system�using�EN�ISO�12006�3�entities�

Whereas on the data dictionary level the structure of concepts and their relationship is defined, on the
IFC file level actual data is represented according to the dictionary view. For this purpose, the structure
and elements of the data dictionary are modelled on the IFC file level and these elements shall be linked
to their data dictionary counterparts.

Object types shall be modelled as IfcBuildingElementProxyType entities (e.g. in case of catalogues) and
objects as IfcBuildingElementProxy entities (e.g. in case of projects).

Figure 6 below shows the structure for the object types. Here, the heating system and its components are
represented by IfcBuildingElementProxyType entities. The heating system is linked to its components by
an IfcRelNests relationship. An IfcGroup entity stands for the qualified relationship �is driven by�.

The same structure is used for the object level (see Figure 7).

In both cases the property groups are modelled by IfcPropertySet entities, and the properties are related
to their respective property set.
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Figure�6���Representation�of�a�simplified�example�of�a�system�type�using�CODview�2�entities�

Figure 6 presents the CODview 2 entities used to implement the example at an object type level.

Figure�7���Representation�of�a�simplified�example�of�a�system�using�CODview�2�entities�

Figure 7 presents the CODview 2 entities used to implement the example at an object level.
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Figure�8���Mapping�between�CODview�2�entities�and�EN�ISO�12006�3�entities�

Finally, Figure 8 presents the CODview 2 relationships used to connect CODview 2 entities to
EN ISO 12006 3 entities.

4.2 Units�

4.2.1 General�

Any unit compliant to EN ISO 80000 1 can be used as soon as it is defined in the exchange file using
IfcConversionBasedUnitWithOffset.

See the �IfcConversionBasedUnitWithOffset� entity page for a detailed explanation of its usage.

See Example E.1.1 Dimensions and units

4.2.2 IfcSIUnit�definition�

Name attribute of IfcSIUnit shall be set to �METRE� or �GRAM� or �SECOND� or �AMPERE� or �KELVIN� or
�MOLE� or �CANDELA�.

If the Name attribute is set to �GRAM� the Prefix attribute shall be set to �KILO� else the Prefix attribute
shall not be set. This is implemented by the Express WHERE clause CODv2WR1 of the Express
specification of the IfcSIUnit entity.

Name and UnitType attributes shall belong to the following list of couples:

� (�METRE�, �LENGTHUNIT�),

� (�GRAM�,�MASSUNIT�),

� (�SECOND�,�TIMEUNIT�),

� (�AMPERE�,�ELECTRICCURRENTUNIT�),
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� (�KELVIN�,�THERMODYNAMICTEMPERATUREUNIT�),

� (�MOLE�,�AMOUNTOFSUBSTANCEUNIT�),

� (�CANDELA�,�LUMINOUSINTENSITYUNIT�)

Figure 9 illustrates an instance diagram:

Figure�9�

Table 1 lists the entities to which this concept applies.

Table�1�

Entity�

IfcSIUnit

4.2.3 IfcConversionBasedUnitWithOffset�definition�

IfcConversionBasedUnitWithOffsetmay be defined.

Within this MVD, IfcConversionBasedUnit shall not be used. Units shall be expressed using
IfcConversionBasedUnitWithOffsetwith a ConversionOffset attribute equal to zero.
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Figure 10 illustrates an instance diagram:

Figure�10�

Table 2 lists the entities to which this concept applies.

Table�2�

Entity�

IfcConversionBasedUnitWithOffset

4.2.4 UnitsInContext�prohibition�

UnitsInContext attribute of IfcContext shall not be set.

Table 3 lists the entities to which this concept applies.

Table�3�

Entity�

IfcProject

IfcProjectLibrary
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4.2.5 Unit�explicit�definition�

Unit attributes of IfcPropertySingleValue, IfcPropertyTableValue, and IfcTable shall be defined if the type
of the value attribute is either IfcInteger or IfcReal otherwise it shall not be defined.

For IfcPropertySingleValue entity, this is implemented by the Express WHERE clause CODv2WR1 of the
Express specification.

For IfcPropertyTableValue entity, this is implemented by the Express WHERE clauses CODv2WR1 and
CODv2WR2 of the Express specification.

For IfcTable entity, this is not implemented in the Express specification.

The data type of the value attribute of IfcPropertySingleValue, IfcPropertyTableValue, and IfcTable shall
be defined. If the value is not defined IfcText(*), IfcReal(*) ... shall be used.

Table 4 lists the entities to which this concept applies.

Table�4�

Entity�

IfcPropertySingleValue

4.2.6 IfcDerivedUnit�definition�

UnitType attribute of IfcDerivedUnit shall be set to �USERDEFINED�.

Figure 11 illustrates an instance diagram:

Figure�11�

Table 5 lists the entities to which this concept applies.

Table�5�

Entity�

IfcDerivedUnit

4.3 Data�Dictionaries�

4.3.1 General�

IfcLibraryReference shall be used as the RelatingLibrary and the RelatingReference attribute of
respectively IfcRelAssociatesLibrary and IfcExternalReferenceRelationship to reference definitions of
subject, relationship, property, or possible values in an EN ISO 12006 3 data dictionary.

The Identification attribute of IfcLibraryReference shall be used to provide the GUID of the referenced
xtdSubject, xtdRelationship or xtdProperty.

This GUID shall be given using the 36 character format.

E DIN EN 17549-2:2021-12 � Entwurf � 

Full document details: E DIN EN 17549-2:2021-12

http://www.avadocuments.com/doc/e-din-en-17549-2-2021-12
http://www.avadocuments.com/doc/e-din-en-17549-2-2021-12


prEN�17549�2:2021�(E)�

20�

When linking a definition constraint to its definition in the data dictionary, an IfcLibraryReference

pointing to the corresponding xtdProperty shall be used.

The Location attribute of IfcLibraryReference entity is optional. If provided, it shall conform with the
format defined in EN ISO 12006 3.

See Example E.1.2 Data definition and data dictionaries: properties and data templates

4.3.2 IfcLibraryReference�identification�

IfcLibraryReference has a mandatory Identification attribute.

The Identification attribute shall be the GUID identifying the definition of the related entity in an
EN ISO 12006 3 data dictionary.

Figure 12 illustrates an instance diagram:

Figure�12�

Table 6 lists the entities to which this concept applies.

Table�6�

Entity�

IfcLibraryReference

4.3.3 IfcLibraryReference�attributes�

IfcLibraryReference has some optional or mandatory attributes.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

For cardinality details see the entity definition.
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Figure 13 illustrates an instance diagram:

Figure�1�

Table 7 lists the entities to which this concept applies.

Table�1�

Entity�

IfcLibraryReference

4.4 Properties�

4.4.1 General�

Simple properties shall have one and only one definition in an EN ISO 12006 3 data dictionary.

Simple properties shall belong to at least one property set.

Simple property values shall be either single values, array of single values, calculated values.

Complex properties are sets of simple or complex properties.

Numeric (integer and real) properties shall have an explicit unit assigned. Other properties shall not have
any unit (neither explicit nor implicit). See the Units concept.
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4.4.2 IfcSimpleProperty�definition�

IfcSimpleProperty shall reference an IfcLibraryReference.

Figure 14 illustrates an instance diagram:

Figure�14�

Table 8 lists the entities to which this concept applies.

Table�8�

Entity�

IfcPropertySingleValue

IfcPropertyTableValue

4.4.3 IfcSimpleProperty�unique�definition�

IfcSimpleProperty shall appear in only one IfcExternalReferenceRelationship.

Figure 15 illustrates an instance diagram:

Figure�15�

Table 9 lists the entities to which this concept applies.

Table�9�

Entity�

IfcExternalReferenceRelationship
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4.4.4 IfcSimpleProperty�in�property�set�

IfcSimpleProperty shall belong to at least one IfcPropertySet.

Figure 16 illustrates an instance diagram:

Figure�16�

Table 10 lists the entities to which this concept applies.

Table�10�

Entity�

IfcPropertySingleValue

IfcPropertyTableValue

4.4.5 IfcProperty�single,�reference,�or�complex�value�

IfcProperty shall be either IfcPropertySingleValue, IfcPropertyTableValue, or IfcComplexProperty.

Table 11 lists the entities to which this concept applies.

Table�11�

Entity�

IfcProperty

4.4.6 IfcPropertySingleValue�attributes�

IfcPropertySingleValue has some optional or mandatory attributes.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

For cardinality details see the entity definition.
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Figure 17 illustrates an instance diagram:

Figure�17�

Table 12 lists the entities to which this concept applies.

Table�12�

Entity�

IfcPropertySingleValue

4.4.7 IfcPropertyTableValue�attributes�

IfcPropertyTableValue has some optional or mandatory attributes.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

For cardinality details see the entity definition.

Figure 18 illustrates an instance diagram:

Figure�18�

E DIN EN 17549-2:2021-12 � Entwurf � 

Full document details: E DIN EN 17549-2:2021-12

http://www.avadocuments.com/doc/e-din-en-17549-2-2021-12
http://www.avadocuments.com/doc/e-din-en-17549-2-2021-12


prEN�17549�2:2021�(E)�

25�

Table 13 lists the entities to which this concept applies.

Table�13�

Entity�

IfcPropertyTableValue

4.5 Dynamic�Properties�

Twomechanisms are available to support dynamic properties:

� IfcPropertyReferenceValue shall be used for simple arithmetic expressions and can be used within
constraints.

� IfcPropertyDependency shall be used to describe dependencies using JavaScript scripts but shall not
be used within constraints.

4.5.1 IfcPropertyReferenceValue�usage�

PropertyReference attribute of IfcPropertyReferenceValue shall be either IfcTable or IfcAppliedValue.

IfcPropertyReferenceValue shall be used to express that a property is defined from other properties by an
arithmetic expression. For example, the volume of a rectangular parallelepiped is, by definition, equal to
the product of its width by its height by its thickness.

See Example E.1.3 Dependencies between properties: IfcAppliedValue.

Figure 19 illustrates an instance diagram:

Figure�19�
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Table 14 lists the entities to which this concept applies.

Table�14�

Entity�

IfcPropertyReferenceValue

4.5.2 IfcProperty�dependencies�

IfcPropertymay depend on another IfcProperty.

IfcPropertyDependency can be used to express dependency relationships between property.

The Expression attribute shall be used to describe the dependency relationship by mean of a script.
ECMAScript® shall be used as the programming language for the script.

NOTE JavaScript is based on ECMAScript®.

The DependingProperty and DependantProperty attribute shall be IfcComplexProperty entities.

They shall be converted to JSON objects to be passed, respectively, as input and output parameters for
the ECMAScript® script.

The resulting JSON objects shall comply to the following JSON schema:

{ 

  "type": "object", 

  "id": "ComplexProperty", 

  "properties": { 

    "name": { "type": "string" }, 

    "complexProperties": { 

      "type": "array", 

      "items": { "$ref": "#" } 

    }, 

    "simpleProperties": { 

      "type": "array", 

      "items": { 

        "type": "object", 

        "properties": { 

          "guid": { "type": "string" }, 

          "arg": { "type": [ "boolean", "integer", "number", "string" ] }, 

          "unit": { 

            "type": "object", 

            "properties": { 

              "coefficientNumerator": { "type": "number" }, 

              "coefficientDenominator": { "type": "number" }, 

              "lengthExponentNumerator": { "type": "integer" }, 

              "lengthExponentDenominator": { "type": "integer" }, 

              "massExponentNumerator": { "type": "integer" }, 

              "massExponentDenominator": { "type": "integer" }, 

              "timeExponentNumerator": { "type": "integer" }, 

              "timeExponentDenominator": { "type": "integer" }, 

              "electricCurrentExponentNumerator": { "type": "integer" }, 

              "electricCurrentExponentDenominator": { "type": "integer" }, 

              "thermodynamicTemperatureExponentNumerator": { "type": "integer" }, 
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              "thermodynamicTemperatureExponentDenominator": { "type": "integer" }, 

              "amountOfSubstanceExponentNumerator": { "type": "integer" }, 

              "amountOfSubstanceExponentDenominator": { "type": "integer" }, 

              "luminousIntensityExponentNumerator": { "type": "integer" }, 

              "luminousIntensityExponentDenominator": { "type": "integer" }, 

              "offsetNumerator": { "type": "number" }, 

              "offsetDenominator": { "type": "number" } 

            }, 

            "required": [ 

              "coefficientNumerator", 

              "coefficientDenominator", 

              "lengthExponentNumerator", 

              "lengthExponentDenominator", 

              "massExponentNumerator", 

              "massExponentDenominator", 

              "timeExponentNumerator", 

              "timeExponentDenominator", 

              "electricCurrentExponentNumerator", 

              "electricCurrentExponentDenominator", 

              "thermodynamicTemperatureExponentNumerator", 

              "thermodynamicTemperatureExponentDenominator", 

"amountOfSubstanceExponentNumerator",

              "amountOfSubstanceExponentDenominator", 

               "luminousIntensityExponentNumerator", 

              "luminousIntensityExponentDenominator", 

              "offsetNumerator", 

              "offsetDenominator" 

            ], 

            "additionalProperties": false 

          } 

        }, 

        "required": [ "guid" ], 

        "additionalProperties": false 

      } 

    } 

  }, 

  "required": [ "name" ], 

  "minProperties": 2, 

  "additionalProperties": false 

} 

In this schema, the IfcComplexProperty structure tree is represented by a corresponding tree structure of
JSON objects where:

� the name attribute corresponds to the Name attribute of the corresponding IfcComplexProperty

� the items attribute is an array of JSON objects corresponding to the set of IfcComplexProperty entities
referenced in the HasProperties attribute of the corresponding IfcComplexProperty

� the simpleProperties attribute is an array of JSON objects corresponding to the set of
IfcPropertySingleValue entities referenced in the HasProperties attribute of the corresponding
IfcComplexProperty
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In the simpleProperties array, the items objects shall have a properties array of JSON objects representing
the IfcPropertySingleValue entity. These objects shall have the following attributes:

� guid, that corresponds to the GUID of the definition, in a data dictionary, of the corresponding
IfcPropertySingleValue entity

� arg, that corresponds to the NominalValue attribute of the corresponding IfcPropertySingleValue
entity

� unit, that corresponds to the decomposition of the Unit attribute of the corresponding
IfcPropertySingleValue entity in SI units like IfcConversionBasedUnitWithOffset and
IfcDimensionalExponents.

In both complexProperties and simpleProperties arrays, the sequence of JSON objects shall follow the
sequence of the corresponding entities in the definition of the IfcComplexProperty entity in the IFC file.

The structure (sequence and names of sub items) of the IfcComplexProperty entities used as
DependingProperty and DependantProperty attributes shall be defined by the script provider. The script
provider shall also precise to the user the GUIDs of the definitions in an EN ISO 12006 3 data dictionary
of the properties used by the script for input and output.

The date and time values shall be converted to strings following the ISO 8601 specification.

See Example E.1.4 Dependencies between properties: JavaScript

Figure 20 illustrates an instance diagram:

Figure�20�

Table 15 lists the entities to which this concept applies.

Table�15�

Entity�

IfcComplexProperty

4.6 Sets�of�properties�

4.6.1 General�

Sets of properties shall have one and only one definition in an EN ISO 12006 3 data dictionary.
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4.6.2 IfcPropertySet�definition�

IfcPropertySet shall be associated to an IfcLibraryReference.

Figure 21 illustrates an instance diagram:

Figure�21�

Table 16 lists the entities to which this concept applies.

Table�16�

Entity�

IfcPropertySet

4.6.3 IfcPropertySet�unique�definition�

IfcPropertySet shall appear in only one IfcRelAssociatesLibrary.

Figure 22 illustrates an instance diagram:

Figure�22�

Table 17 lists the entities to which this concept applies.

Table�17�

Entity�

IfcRelAssociatesLibrary
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4.6.4 IfcPropertySet�allowed�elements�

IfcPropertySet shall contain only IfcPropertySingleValue, IfcTableValue and IfcPropertyReferenceValue.

Figure 23 illustrates an instance diagram:

Figure�23�

Table 18 lists the entities to which this concept applies.

Table�18�

Entity�

IfcPropertySet

4.6.5 IfcPropertySet�attributes�

IfcPropertySet has some optional or mandatory attributes.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

For cardinality details see the entity definition.

Figure 24 illustrates an instance diagram:

Figure�24�

Table 19 lists the entities to which this concept applies.

Table�19�

Entity�

IfcPropertySet
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4.7 Objects�

4.7.1 General�

Objects shall have one and only one definition in an EN ISO 12006 3 data dictionary.

Objects are groups of sets of properties.

Objects may be systems nesting other objects.

4.7.2 IfcBuildingElementProxy�definition�

IfcBuildingElementProxy shall be associated to an IfcLibraryReference.

Figure 25 illustrates an instance diagram:

Figure�25�

Table 20 lists the entities to which this concept applies.

Table�20�

Entity�

IfcBuildingElementProxy

4.7.3 IfcBuildingElementProxy�unique�definition�

IfcBuildingElementProxy shall appear in only one IfcRelAssociatesLibrary.
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Figure 26 illustrates an instance diagram:

Figure�26�

Table 21 below lists the entities to which this concept applies.

Table�21�

Entity�

IfcRelAssociatesLibrary
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4.7.4 IfcBuildingElementProxy�as�property�sets�

IfcBuildingElementProxymay be defined by some IfcPropertySet.

Figure 27 illustrates an instance diagram:

Figure�27�

Table 22 lists the entities to which this concept applies.

Table�22�

Entity�

IfcBuildingElementProxy

4.7.5 IfcBuildingElementProxy�as�a�system�

IfcBuildingElementProxymay nest some IfcBuildingElementProxy.

This is implemented by the Express WHERE clause CODv2WR1 of the Express specification of the
IfcBuildingElementProxy entity.
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Figure 28 llustrates an instance diagram:

Figure�28�

Table 23 lists the entities to which this concept applies.

Table�23�

Entity�

IfcBuildingElementProxy

4.7.6 IfcBuildingElementProxy�attributes�

IfcBuildingElementProxy has some optional or mandatory attributes.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

For cardinality details see the entity definition.
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Figure 29 illustrates an instance diagram:

Figure�29�

Table 24 lists the entities to which this concept applies.

Table�24�

Entity�

IfcBuildingElementProxy

4.8 Object�types�

4.8.1 General�

Object types shall have one and only one definition in an EN ISO 12006 3 data dictionary.

Object types are groups of sets of properties.

Object types may be system types nesting other object types.

Object types shall be applied only to objects.
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4.8.2 IfcBuildingElementProxyType�definition�

IfcBuildingElementProxyType shall be associated to an IfcLibraryReference.

Figure 30 illustrates an instance diagram:

Figure�30�

Table 25 lists the entities to which this concept applies.

Table�25�

Entity�

IfcBuildingElementProxyType
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4.8.3 IfcBuildingElementProxyType�unique�definition�

IfcBuildingElementProxyType shall appear in only one IfcRelAssociatesLibrary.

Figure 31 illustrates an instance diagram:

Figure�31�

Table 26 lists the entities to which this concept applies.

Table�26�

Entity�

IfcRelAssociatesLibrary
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4.8.4 IfcBuildingElementProxyType�as�property�sets�

IfcBuildingElementProxyTypemay be defined by some IfcPropertySet.

Figure 32 illustrates an instance diagram:

Figure�32�

Table 27 lists the entities to which this concept applies.

Table�27�

Entity�

IfcBuildingElementProxyType

4.8.5 IfcBuildingElementProxyType�as�a�system�

IfcBuildingElementProxyTypemay nest some IfcBuildingElementProxyType.

This is implemented by the Express WHERE clause CODv2WR1 of the Express specification of the
IfcBuildingElementProxyType entity.

Figure 33 illustrates an instance diagram:

Figure�33�
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Table 28 lists the entities to which this concept applies.

Table�28�

Entity�

IfcBuildingElementProxyType

4.8.6 ApplicableOccurrence�value�

ApplicableOccurrence attribute of IfcBuildingElementProxyType shall be equal to IfcBuildingElementProxy.

Figure 34 illustrates an instance diagram:

Figure�34�

Table 29 lists the entities to which this concept applies.

Table�29�

Entity�

IfcBuildingElementProxyType

4.8.7 IfcBuildingElementProxyType�attributes�

IfcBuildingElementProxyType has some optional or mandatory attributes.

The cardinalities appearing in the instance diagrams are the original cardinalities of the IFC schema. They
may be overridden by existence assumptions and by entity definitions established by this MVD.

For cardinality details see the entity definition.
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Figure 35 illustrates an instance diagram:

Figure�35�

Table 30 lists the entities to which this concept applies.

Table�30�

Entity�

IfcBuildingElementProxyType

4.9 Semantic�relationships�

4.9.1 General�

Semantic relationships are relationships, between objects or between object types, with a definition in
an EN ISO 12006 3 data dictionary.

A semantic relationship may be restrained to a context. For example, a radiator and a controller may be
linked by an �is driven by� relationship within the context of the heating system. See Figure 36:

Figure�36���Semantic�relationships�
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Figure 36 can be generalized as shown in Figure 37:

Figure�37���Example�of�semantic�relationships�

Within CODview 2, the heating system and its components shown in Figure 37 are represented by
IfcBuildingElementProxyType entities. The heating system is linked to its components by an IfcRelNests
relationship. An IfcGroup entity stands for the qualified relationship �is driven by�. The same structure is
used to define a relationship between objects and between object types. See Figure 38.

Figure�38���Implementation�mechanism�of�semantic�relationships�

Semantic relationships shall have one and only one definition in an EN ISO 12006 3 data dictionary.

Semantic relationships shall be represented using IfcGroup.

IfcGroup shall be used only to represent semantic relationships. Other uses of IfcGroup are not allowed
nor the use of any derived class. The other uses of IfcGroup provided by IFC shall be achieved using
IfcBuildingElementProxy or IfcBuildingElementProxyType.
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4.9.2 IfcGroup�definition�

IfcGroup shall be associated to an IfcLibraryReference.

Figure 39 illustrates an instance diagram:

Figure�2�

Table 31 lists the entities to which this concept applies.

Table�2�

Entity�

IfcGroup

4.9.3 IfcGroup�unique�definition�

IfcGroup shall appear in only one IfcRelAssociatesLibrary.

Figure 40 illustrates an instance diagram:

Figure�3�
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