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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Building information modelling (BIM) provides a digital process for describing and displaying
information required in the planning, design, construction and operation of constructed facilities. This
approach encompasses all aspects of the built environment, including civil infrastructure, utilities and
public space.

ISO 19650 (all parts) sets out the recommended concepts and principles for business processes across
the built environment sector in support of the management and production of information during the
life cycle of bullt assets when usmg bulldlng 1nformat10n modelhng (BIM) To support the management
and j 3 A S 3 estimportance.
Machine- readable data is essentlal to prov1de a rehable and sustalnable exchange of 1nf0r ation in an
asset life cycle process.

Data|templates provide a standardized data structure to describe the characteristics of donstruction
objeqts, enabling seamless information exchanges of construction industry business semanics through
the life cycle of any built asset.

Data|templates should be standardized and made available across the bGiltenvironment se¢tor through
datal|dictionaries based on ISO 12006-3:2007.

Dataltemplates should be used in conjunction with Industry Foundation Classes (IFC) in ISQ 16739-1 to
enable and support open BIM processes.

© IS0 2020 - All rights reserved v
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Building information modelling (BIM) — Data templates
for construction objects used in the life cycle of built assets

1
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undg

ISO

exchange

ing etc., used in the inception, brief, design, production, operation and demelition of f

document provides the specification of a taxonomy model that “defines con
2006-3:2007, i.e. objects, collections and relationships between them, t6 support the
for the specific purpose of the data template.

|

document provides an EXPRESS specification with extensjons of the EXPRESS-G 1
fication from ISO 12006-3:2007. These extensions have beenh provided to support m
oped since the publication of ISO 12006-3 in 2007.

document provides the rules for linking between data templates and IFC classes w
bnary based on ISO 12006-3:2007.

document provides the rules for linking between data templates and classification sys
a dictionary based on ISO 12006-3:2007.

farget audience of this document is seftware developers and not construction indu
rts appointed to create data templates-based on sources describing information needs

jded is intended to be used for developing specific data templates based on standard
O/IEC, CEN/CENELEC, national standardization organizations, or other sourceg
mation needs.

Normative references

following doctments are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

document sets out the principles and structure for data templates for constructian,pbjects. It is
oped to support digital processes using machine-readable formats using a standard.data structure

bly, space,
cilities.
cepts from

information

otation and
arket needs

ithin a data

tems within

5try domain

not in the scope of this document.to provide the content of any data templates. The dafta structure

s developed
describing

heir content
applies. For
hts) applies.

ntation and

10303-11, Industrial automation systems and integration — Product data represe
Doyt 11, Doaccoyindion 1o thodc: Tho DVDDELCC | oy aoa vrofaranca s ang oy

N
T a1 C 11, DCSCT llJLlUll TICTITOUS. —TTIC L7 Mmooty udg e T ey ererceTiartatt

ISO 12006-3:2007, Building construction — Organization of information about construction works —
Part 3: Framework for object-oriented information

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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named and individually scheduled physical item and feature that might require management, such as
inspection, maintenance, servicing or replacement, during the in-use phase

Note 1 to entry: Components can serve as interacting objects in a system (3.13).

[SOURCE: IS
3.2

0 6707-1:2017, 3.4.1.4, modified — Note 1 to entry has been added.]

data dictionary

centralized

usage and fd
Note 1 to ent
[SOURCE: I§
3.3

epasitory of information about data such as meaning rplzfinnqhipc to other data o
rmat

"y: The definition is from IBM Dictionary of Computing.

0 23386:2020, 3.9]

data template

data structy

EXAMPLE 1
air condition
into the desig

EXAMPLE 2
internal syst
systems can
from any soff
request from|

Note 1 to ent
a data templ
be named “sy

Note 2 to ent
object in the

3.4
constructid
object of int

EXAMPLE 1
EXAMPLE 2
[SOURCE: IS

re used to describe the characteristics of construction objects (3.4)

A data template provides a view based on an information excharnge;’e.g. a heating, ventilatio
Ing (HVAC) system designer is asking for the descriptions of thé HVAC products that can be 1
n system.

A data template provides manufacturers a standardizeddata structure that can be applied 4
b and/or process of handling product data, e.g. one_arjseveral product information manags
hpply or map to this structure to enable machine readability, both internally and with any req
ware using the same data template structure. An HVAC product manufacturer can then answ
any stakeholder including the HVAC system désigner.

I'y: The relevant scope of the data template.ean be used together with the term “data template
te for a product (3.9) can be named “product data template”. A data template for a system (3.13
stem data template”, etc.

"y: A data template can be usedtin an information exchange for a specific purpose for a constry
nception, brief, design, production, operation and demolition of facilities.

n object
prest in the context.0f a construction process

The constrdétion object “wall” is a type of system (3.13).
The cofistruction object “calcium silicate masonry unit” is a type of product (3.9).

0 12006-2:2015, 3.1.2, modified — EXAMPLEs 1 and 2 have been added.]

rigin,

n and
aded

0 any
ment
uests
br the

" E.g.
) can

ction

3.5

enumerated type value
data type consisting of a set of named values called elements, members, enumeral, or enumerators of

the type

3.6
globally un
GUID

ique identifier

unique identifier generated using an algorithm

Note 1 to entry: In ISO 16739-1 and 1SO 12006-3 the compressed version of GUID is used.

[SOURCE: IS

0 23386:2020, 3.13]
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3.7
group of properties
collection enabling the properties (3.10) to be prearranged or organized

Note 1 to entry: In this document, "group of properties" is used for organizing properties through the use of
xtdCollection.

[SOURCE: ISO 23386:2020, 3.14, modified — Notes 1 to 4 to entry have been removed; new Note 1 to
entry has been added.]

3.8

Industry Foundation Classes
IFC
conceptual data schema and exchange file format for building information modelling (BIM )| data

Note|l to entry: See ISO 16739-1.

3.9
product

construction product

itemjmanufactured or processed for incorporation in construction works

[SOURCE: ISO 6707-1:2017, 3.4.1.3, modified — Note 1 to entry has'been removed.]

3.10
property
inherent or acquired feature of an item

EXAMPLE1  Length, sound reduction index (properties):

EXAMPLE 2  Length according to EN 12058, sound reduction index according to ISO 10140-4 (specific
propérties).

Note |1l to entry: When a property is named-together with reference to a technical specification, where the
instrijictions to assess the performance are available (usually standards), itis to be regarded as a spedific property.
The relationship between the property. and the specific property is modelled as a parent child relat{onship.

[SOURCE: ISO 6707-1:2017, 3.74:3y modified —EXAMPLEs 1 and 2 and Note 1 to entry have heen added.]

3.11
quantity
property (3.10) of a phenomenon, body, or substance, where the property has a magnitudg that can be
exprgssed by meails of a number and a reference

EXANPLE1 _kength, mass, electric current (ISQ base quantities).

EXAMPLE 2, Plane angle, force, power (derived quantities).

Note [L't0’entry: Quantities can appear as base quantities or derived quantities.

[SOURCE: ISO 80000-1:2009, 3.1, modified — Notes 1 to 6 to entry have been removed; EXAMPLEs 1
and 2 and new Note 1 to entry have been added.]

3.12
reference document
publication that is consulted to find specific information, particularly in a technical or scientific domain

EXAMPLE See EN 771-1:2011+A1:2015.

Note 1 to entry: A reference document can be associated with any data present in a data dictionary (3.2). It can
include document date and version.

[SOURCE: ISO 23386:2020, 3.18, modified — EXAMPLE has been added; in Note 1 to entry, the second
sentence has been added.]

© IS0 2020 - All rights reserved 3
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interacting objects organized to achieve one or more stated purpose

[SOURCE: ISO/IEC/IEEE 15288:2015, 4.1.46, modified — The words "combination of" at the beginning
have been removed; "elements" has been replaced by "objects"; Notes 1 to 3 to entry have been removed.]

3.14
UML

Unified Modelling Language
language to provide system (3.13) architects, software engineers, and software developers with tools

for analysis
and similar

Note 1 to ent

3.15
unit
unit of meas
measureme
real scalar q
same kind ¢

[SOURCE: I
measureme

4 Datat

Objects, col
template is
about const

This clause
ISO/IEC 195
established

The concep
document s
provides thg

| - q 3 1 ot £ £i 1 A | 4 11 £ dalls L
ucolsu, aliu llllylclllclquLlUll Ul SuUItvwdadrt odostu DyDLClllD do VvUIl do5 11Ul lllUuCllllls ousS

processes

ry: See ISO/IEC 19505-1.

urement
Nt unit
juantity (3.11), defined and adopted by convention, with whick any other quantity d

nt" to "unit”; Notes 1 to 5 to entry have been removed.}

emplate structure — UML diagram

ections and relationships are the basic erntities of the model in ISO 12006-3:2007. A
h subset of this model, providing the concepts and relations needed to describe inform
ruction objects.

provides the general structure of a*data template and how it is modelled in UML basé
05 (all parts). The UML diagram in Figure 1 provides the rules that apply to a data tem
within a data dictionary based on ISO 12006-3:2007.

[s used in the UML diagram are in accordance with 1ISO 12006-3:2007, whilst in|
me of the concept ndnes have been modified to better fit with market terminology. T4
link between the.términology in this document and [SO 12006-3:2007.

Tableé A= IS0 23387 and ISO 12006-3:2007 naming relations

hn be compared to express the ratio of the second quantity te the first one as a number

ness

f the

0 80000-1:2009, 3.9, modified — The preferred term_has been changed from "unit of

data
htion

d on
plate

ISO 23387 lames )" ISO 12006-3 names
Data template xtdBag

Reference dgcument xtdExternalDocument
Construction object xtdSubject

Group of properties xtdNest

Generic property xtdProperty

Specific property xtdProperty

Quantity xtdMeasureWithUnit
Unit xtdUnit

Enumerated type value xtdValue

The UML diagram in Figure 1 provides the data structure for data templates using objects, collections
and relationships between them. The multiplicities in the UML diagram specify the range of allowable
cardinality values, giving a specification of a data template within a data dictionary.

© IS0 2020 - All rights reserved
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0.1

Reference document 0.1 1.1

Construction object
(xtdExternalDocument)

(xtdSubject)
1.1 |

1T xtdRelDocuments o 0.1 xtdRelComposes

1.1

1.1

xtdRelAssigns-
Collections
1.1

xtdRelComposes

0.1 0.1

1.* L1

Reference document 0.1

Data template
(xtdExternalDocument)

(xtdBag) xtdRelCollects

xtdRelDocuments

0.

Reference document
(xtdExternalDocument)

1.1 0.1 1.1

1.1 0.*
=

.1

Group of properties
(xtdNest)

xtdRelCollects

xtdRelSpecializes

1.%

xt(d\l%

Fuments

1.* | 0.1 L1

1.1[0* 1..1I

The J
line 1

The 1
nam
ISO 1

The
diffe
refer

The
prop

Yy
(xtdUnit) (xtdMeasureWithUni (xtdValue)

1.%

1.* 1.1 1.1

1.%

xtdRelAssignsUnits xtdRelAssignsValues

Figure 1 — The data template represented in UML

ktdRelSpecializes makes relations between properties and specializations of propertie
efers to the abstract property,.the lower line refers to its specializations.

hames of the objects and collections according to ISO 12006-3:2007 are provided in b
s of the relationships between objects and collections are provided only with names
2006-3:2007.

reference docunient concepts can represent different instances of reference documen
Fent concepts, E.g. the reference document related to a group of properties can be diff]
ence document related to one of the properties that belong to this group of properties

UML diagram supports dependencies between properties. This means that scenar
erty value of one property is dependent on the value of another property, are suppor

purp

oSe; xtdRelComposes should be used as the relationship between the two properties.

111" L L1 0.* |E--1
Reference document 0.1 0.* Property 0.
(xtdExternalDocument) |11 xtdRelDocuments o1 (xtdProperty) T xtdRelCollects p xtdRelCdmposes
1LF[LT | L1 T1 |
0.1 |0.* 1.1 ID..* Io..*
) xth%ns
xtdRelComposes xtdRelAssignsMeasures Prop%ty thValues [0
1.%
1.1
Unit Quantit, Enumerated type value 5

5. The upper

rackets. The
hccording to

ts related to
erent than a

jos where a
ted. For this
'he diagram

supp

OTTS the relations between different data tempiates. 10is means the data Structur

e allows for

creating systems with components, e.g. a wall with products, an alarm system with components, a door
with components etc. Relationships between different data templates should be made according to
Table 2.

Table 2 — Relations between different data templates

Data template 1 concept Relationship Data template 2 concept
Data template xtdRelComposes Data template
Construction object xtdRelComposes Construction object

Annex B provides a UML representation of how the relationships in Table 2 are used to relate data
templates to each other.
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5 Linking data templates to IFC classes

The IFC schema contains entities with entity types, property sets with properties, and quantity sets with
quantities that are implemented and used by BIM software tools. These parts of the IFC schema have
been developed to support exchange of generic data about building elements. To enable support of local
business needs, it is necessary to link the local business semantics to IFC. Data dictionaries and data
templates support the description of any local business need, at any level of specific information need,
and should therefore be used to describe the information needs in exchanges using IFC. This document
describes one of the possible linking mechanisms, through creating relationship rules between IFC
classes and data template concepts of relevance within a data dictionary based on ISO 12006-3:2007.

As a prerequisite for this HinKing mechanism, IFC Classes of Televance snait be estabiished imajdata
dictionary, using objects, collections and relationships according to ISO 12006-3:2007.

Table 3 proyides IFC classes of relevance, the relationship used from ISO 12006-3:2007, and the|data
template objects of relevance:

Table 3 — IFC classes link to data template concepts

IFC class ISO 12006-3 relationship Data template go@pt
Entity/Entity type xtdRelAssociates Construction object
Property/Qyantity xtdRelAssociates Property/Specific property
Measure with unit xtdRelAssociates Quantity.

Figures 2 to|4 provide the same rules in UML. Objects and collections from the data template are linked
to IFC classgs of relevance using the relationship type xtdRelASsociates.

IFC entity/entity type
(xtdSubject)

1.*

1.1

v

. xtdRelAssociates

0.1

1.%

Construction object
(xtdSubject)

Figure 2 — Making a relationship between construction object and IFC entity/entity typ

™

6 © IS0 2020 - All rights reserved
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IFC property/quantity
(xtdProperty)

1.*

1.1

0.1
xtdRelAssociates

P i
RN X

_____ Property |

6 1

With
infon
class
inter]
work

As a
dicti

Tabld
temp

txtdPropertyy

Figure 3 — Making a relationship between property and IFC property/quant

IFC measure with unit
(xtdMeasureWithUnit)

1.*

1.1 '

0.* Quantity
0.1 xtdMeasureWithUnit)

xtdRelAssociates

Figure 4 — Making a relationship between quantity and IFC measure with u

Linking data templates to clasSification

the digital change in the eonstruction industry, and with the growing needs of
mation internationally, it/is essential to find a connecting mechanism between differ
ification systems. Data(eimplates within a data dictionary provide such a mechanisnj
operability betweengagtors and software using existing classification systems within|
processes.

prerequisite foy this linking mechanism, classification systems should be modelle
bnary based en ISO 12006-3:2007 as the concept xtdClassification.

b 4 provides classification levels, the relationship used from ISO 12006-3:2007, a
late objects of relevance.

ity

nit

exchanging
ent existing
| and enable
established

d in a data

nd the data

I'able 4 — Classiiication Ievels IinkKed to Data template concepts

Classification IS0 12006-3 relationship Data template concept
Classification level xtdRelClassifies Data template
Classification level xtdRelClassifies Construction object
Classification level xtdRelClassifies Property

Figure 5 to 7 provide the same rules in UML. Objects and collections from the data template are linked
using the relationship xtdRelClassifies.

© ISO

2020 - All rights reserved


https://standardsiso.com/api/?name=5d250ffbedaf6310d91c6ff6cb7bfaa2

IS0 23387:2020(E)

Classification level
(xtdClassification)

1.1

1.1

xtdRelClassifies

0..%

1.*

Construction object
TXtdsubject)

Figure[5 — Making a relationship between construction object and a classification leve

Classification level
(xtdClassification)

1.1

1.1

xtdRelClassifies

0.%

Data template
(xtdBag)

Figure 6 — Making a relationship between data template and a classification level

Classification level

(xtdClassification)
1.1
1.1
0.*

xtdRelClassifies
1 1 ;
P i 1.%

_____ Property I
(xtdProperty)

Figure 7 — Making a relationship between property and a classification level
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7 EXPRESS specification

7.1

General

The model in this document is specified using the EXPRESS data definition language, which shall be
according to ISO 10303-11.

The model is described formally in the EXPRESS language specification presented in 7.2 and as an
EXPRESS long form specification in 7.3.

The UML diagram in Figure 1 is based on the rules as defined in ISO 12006-3:2007, however it includes

Some
spec

Annd
EXPH

7.2

extensions of the EXPRESS-G notation and specification from I50 12006-5:2007.
fication in the language EXPRESS given in this clause describes the extensions which hayj

x_A provides the model with extension needs from this document, in ,accerdan
RESS-G notation.

EXPRESS specification

General
formal specification is provided in the EXPRESS language:

RESS specification:
A EN TSO 23387 VERSION 1;

xtdClassification
assification is a specialization of xtdQbject that is used to classify an xtdObject.

RESS specification:

NTITY xtdClassification
SUBTYPE OF (xtdObjeet)
ND ENTITY;

xtdRelClassifies

elClassifies is‘a-specialization of xtdRelationship that handles the classification of thin|

RESS specification:

NTFTY xtdRelClassifies

The formal
e been used.

re with the

oS,

SHBTYPEOF (xXtdReTatIorstitp)
RelatedThings : SET [1:?] OF xtdRoot;
RelatingClassification : xtdClassification;

WHERE

WR1 : SIZEOF (QUERY (Result <* RelatedThings |
RelatingClassification :=: Result)) = 0;

END ENTITY;

( *
Attri

bute definitions:

RelatingClassification

class

© ISO

ification describing the related things
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ngs

set of things that are described by a classification

Formal propositions:

WR1

set of related things.

7.24 xtd

RelAssaciates

The instance to which the attribute relating classification points shall not be contained in the

xtdRelAssoq
xtdRoot to 4

EXPRESS sp
*)
ENTITY xf{
SUPERTY
xtdRelSpec]
SUBTYPE
Relaf

Relaf

WHERE

WR1
_END_ENTT
I(Xttribute de
RelatingTh
thing that ig
RelatedThi
set of thingq
Formal proy

WR1 Thd
related thin

7.2.5 xtd]

xtdRelDoc

ments is a specialization of xtdRelationship that handles the documentation of t
by relating i i te to

many thing

iates is a specialization of xtdRelationship that represents the association of d el
set of related instances of xtdRoot.

ecification:

dRelAssociates

PE OF (ONEOF (xtdRelComposes,
alizes))

F(xtdRelationship) ;

edThings SET [1:?] OF xtdRoot;
ingThing : xtdRoot;

SIZEOF (QUERY (Result <* RelatedThings
RelatingThing Result)) = 0;
Y;

finitions:

ing

the target of the relationship

ngs

that is associated with a target thing
ositions:

instance to which the attribute relating thing points shall not be contained in the §
S.

=)

D

RelDocuments

pating

et of

S

EXPRESS specification:

*)

ENTITY xtdRelDocuments
SUBTYPE OF (xtdRelationship) ;

RelatedThings
RelatingDocument

: SET [1:?] OF xtdRoot;
: xtdExternalDocument;

END ENTITY;

(*

10

ings
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Attribute definitions:

RelatedThings

set of things that are described in the external document
RelatingDocument

external document describing the related things

7.3 | EXPRESS long form specification

SCHEMA ISO 23387 VERSION 1;
REFERENCE FROM ISO 12006 3 VERSION 3-- ISO 12006-3
(xtdfzlobalUniquelD,
xtdLpbel,

xtdText,
xtdTpleranceTypeEnum,
xtdVgalueRoleEnum,
xtdVialueTypeEnum,
xtdVersionID,

xtdDhate,

xtdBgg,

xtdCpllection,
xtdDgscription,
xtdEkternalDocument,
xtdLgnguage,
xtdLpnguageRepresentation,
xtdMgasureWithUnit,
xtdName,

xtdUhit,

xtdRpot,

xtdPfoperty,

xtdSphbject,
xtdRglAssignsCollections,
xtdRglAssignsMeasures,
xtdRglAssignsProperties,
xtdRg1AssignsPropertyWithvValues,
xtdRglSequences,

xtdVialue,

xtdNgst

)

USE FROM ISO 12008673 VERSION 3-- ISO 12006-3
(xtdRelCollects,

%tdRelationship,

xtdObject

)

ENTILY=ktdRelAssociates
SUPERTYPE OF (ONEOF (
xtdRelComposes,
xtdRelSpecializes))
SUBTYPE OF (xtdRelationship) ;
RelatedThings : SET [1:?] OF xtdRoot;
RelatingThing : xtdRoot;
WHERE
WR1 : SIZEOF (QUERY (Result <* RelatedThings |
RelatingThing :=: Result)) = 0;

END ENTITY;

ENTITY xtdRelSpecializes
SUBTYPE OF (xtdRelAssociates);
WHERE
WR1 : SIZEOF (QUERY (Result <* SELF.RelatedThings |
NOT (TYPEOF (SELF.RelatingThing) = TYPEOF (Result)))) = 0 ;
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END ENTITY;

ENTITY xtdRelComposes
SUBTYPE OF (xtdRelAssociates);
WHERE
WR1 : SIZEOF (QUERY (Result <* SELF.RelatedThings |
NOT (TYPEOF (SELF.RelatedThings) = TYPEOF (Result)))) = 0 ;
END ENTITY;

ENTITY xtdRelDocuments
SUBTYPE OF (xtdRelationship) ;
RelatedThings : SET [1:?] OF xtdRoot;
RelatingDocument : xtdExternalDocument;
END_ENTITY

ENTITY xtdRelClassifies
SUBTYPE |OF (xtdRelationship)

RelatedThings: SET [1:?] OF xtdRoot;
RelatingClassification: xtdClassification;
WHERE
WR1 : SIZEOF (QUERY (Result <* RelatedThings |

RelatingClassification :=: Result)) = 0;
END_ ENTITY

ENTITY xtd¢lassification
SUBTYPE OF (xtdObject)
END_ ENTITY

END SCHEMA
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Annex A
(informative)

EXPRESS-G diagrams

This annex provides an informal EXPRESS-G specification that uses the EXPRESS-G notation given in
two diagrams. The purpose of these diagrams is to demonstrate compatibility with ISO 12006-3:2007,
and Yo provide the extension needs from this document.

Where an object is represented with a named reference to "ISO_12006_3_version:3", the EXPRESS
specification schema version used in ISO 12006-3:2007, the object is alnéady suypported in
ISO 12006-3:2007. Each object without this named reference is an extension based on the r¢quirements
in th|s document.

For { relationship with a named reference to "ISO_12006_3_version_3", the relationship qupports the
requfrements in this document. Each relationship without a named reference represents a fequirement
from| this document to modify the constraints from ISO 12006-3:200%:

The [model from ISO 12006-3:2007 with the extension needs ‘from this document are described
informally in Figure A.1 and Figure A.2, conforming to the EXPRESS-G notation.
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