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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

nonfgovernmental, In_liaison with 150, also take part In the Wwork. SO collaborates close
Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization:

y with the

Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The

main task of technical committees is to prepare International Standards. Draft\Internationa

Standards

adopted by the technical committees are circulated to the member bodies for'voting. Publication as an

Intefnational Standard requires approval by at least 75 % of the member bodies'¢asting a vote.

Atte

be the subject of patent rights. ISO shall not be held responsible for ideptifying any or all such pate|

ISO

Orggnization of information about construction works.

Thig

ISO
info

ntion is drawn to the possibility that some of the elements of this International Standard 1SO 1

12006-3 was prepared by Technical Committee ISO/TC 59,-Building construction, Subcomm

first edition of ISO 12006-3 cancels and replaces ISO/PAS 12006-3:2001.

12006 consists of the following parts, under the general title Building construction — Org
'mation about construction works:

Part 2: Framework for classification of infarmation

Part 3: Framework for object-oriented-information

P006-3 may
nt rights.

ttee SC 13,

anization of
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Introduction

The main part of ISO 12006-3 consists of the specification of a taxonomy model, which provides the ability to
define concepts by means of properties, to group concepts, and to define relationships between concepts.
Objects, collections and relationships are the basic entities of the model. The set of properties associated with
an object provide the formal definition of the object as well as its typical behaviour. Properties have values,

optionally e

The role tH
capability tq
allows for i
must alway
language o
systems thn

The model
the relation
descriptiong

Objects are
Subjects ar
related to o

Relationshi
collection,
measure ag

Collections
relationship

Properties
according t
single valug

The value
component
reference ig

The model

described in 1SO 12006-2 [5], and product modelling as described in several publications [2]: [3]. [6], [7],

Rpressed in units.

at an object is intended to play can be designated through the model and this provides
define the context within which the object is used. Each object may have multiple names and
s expression in terms of synonyms or in multiple languages. The language name_of‘each ot
s be given in English (the default language). An object may also be named\in terms of]
f the location in which it is determined or used. Objects may be related to~formal classificg
pough the provision of references.

has one root entity from which the following three subtype entities inhérit: objects, collections
ships between them. The root entity provides the ability to assign any set of names, lal
and references, in any language, to its derived types, as well asg’identifiers and dates.

divided into subjects, activities, actors, units, values and“measures with units and proper
d activities are the things and processes that are described. The others are description ent
her objects and themselves through relationships.

Ds provide an association mechanism between objects. Relationships are divided into associa
specialization, composition, involvement (acting’ upon), property assignment, sequencing
signment.

provide for all kinds of groupings of objects, including nested collections, by means of the co
are entities that provide the ‘context for data stored as values. Properties are differenti
b types of data containment.@numeration values, list values, bounded list values, bounded val
s and table values.

content, associated“with a property through a measure with a unit, will be stored in the v
which is languagerdependent. The latter entity models the way any name, description, valu

represented on.a per language base.

described in this part of ISO 12006 is proposed as a bridge between classification system

the
this
ject
the
tion

and
els,

ties.
ties

ion,
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INTERNATIONAL STANDARD ISO 12006-3:2007(E)

Building construction — Organization of information about
construction works —

Part 3:
Framework for object-oriented information

1 |Scope

Thig part of 1SO 12006 specifies a language-independent information model ‘which can be uped for the
development of dictionaries used to store or provide information about construction works.

It epables classification systems, information models, object models @nd process models to be| referenced
fronp within a common framework.

2 [Normative references
The| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[10303-11, Industrial automation systems and integration — Product data representation and gxchange —
Part 11: Description methods: The EXPRESS language reference manual

ISOfIEC 10646, Information technelogy — Universal Multiple-Octet Coded Character Set (UCS)

3 |Language encoding
All information that istspecified as type “String”, or that resolves to type “String”, shall be able to bg¢ expressed

usirlg the UNICOBE character set [8] as set out in ISO/IEC 10646, preferably using the UTF-8 engoding form,
the |UTF-8 encoding scheme and the “UCS Transformation Format 8” [4.

4 |Specification

4.1 General

The model in this part of ISO 12006 is specified using the EXPRESS data definition language according to
ISO 10303-11.

The model is described informally in 4.2, conforming to the EXPRESS-G notation.

The model is described formally in the EXPRESS language specification presented in 4.3 and as an
EXPRESS long form specification in 4.4.

© 1SO 2007 — All rights reserved 1
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4.2 EXPRESS-G specification

The informal EXPRESS-G specification that uses the EXPRESS-G notation is given in six diagrams
(Figures 1 through 6), where each diagram specifies a part of the model. All entities in these diagrams are
specified formally in 4.3.

— Figure 1 shows the top level diagram with xtdRoot, its attributes and its derived types xtdObject,
xtdRelationship and xtdCollection.

— Figure 2 shows xtdLanguageRepresentation with its derived types xtdName and xtdDescription that are

attribut

ed fo xtdRoot and its subtypes

— Figure
relation

— Figure
xtdMes

— Figure

— Figure

3 shows the relationship types derived from xtdRelationship that are used to establish~posg
ships between xtdObjects, xtdCollections and xtdExternalDocuments or subtypes of these:

1 shows the assignment of xtdProperties to xtdObjects through xtdRelAssignsProperties
sureWithUnit with the assignment of values, through xtdRelAssignsMeasures.

5 lists the basic types used in the model and their related EXPRESS types:

b shows details of xtdValue and xtdExternalDocument.

ible

and

© 1SO 2007 — All rights reserved
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1,3(2,3)

52 UniquelD O Name S[1:7?] 2.1
xtdGlobalUniquelD xtdName
5.8 ___ VersionD | (ps) | Description ST 2,2
xtdVersionlD xtdRoot xtdDescription

1

xtdRelationship
1 (ABS) (ABS) 1
) 1,2(3,4 —
xtdObject - xtdCollection

xtdActor *xtdNest O

xtdSubject xtdBag o=

xtdActivity ,1(3)

o

xtdUnit 5(3,4)

43
xtdMeasureWithUnit

1,4(3,4)

2
NS

xtdProperty

6,1
xtdValue

Figure 1 — EXPRESS-G diagram 1 — Top level with root concept

B
"/
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5,2
xtdGlobalUniquelD

UniquelD

(ABS)

UniquelD 52

LanguageNamelnEnglish

xtdGlobalUniquelD

53

xtdLabel

LangageName

xtdLanguageRepresentation

1

(@)

xtdLangage

____________ xtdLabel

LanguageNamelnSelf

1,3
xtdRoot

(xtdRoot.Names)
(INV) is_name_of S[1:7]

1,3
xtdRoot

O

Fighre 2 — EXPRESS:G diagram 2 — Language representation, names and descriptions

O

Name 53
xtdName \ xtdLabel
(xtdRoot.Descriptions)
(INV) is_descriptionof S[1:7]
o Description / 5.4
xtdDescription { xtdText
2,2(1)
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N

3,1(1)
Q
2,1 ViewSelector (ABS)
xtdName /| xtdRelationship
1,6 RelatingCollection 1
xtdCollection . o
1,3 RelatedThings S[1:?] xtdRelCollects
xtdRoot RalatinaObiaat
1.2 I\UIGLIIIu\JUJUUL
xtdObject . .
1,6 A\ wRelatedCollections S[1:7]| XtdRelAssignsCollections. O
xtdCollection / RelatingObject
xtdObject . {
1,2 \ RelatedObjects S[1:7] *xtdRelAssociates OT1
xtdObject /

N

£ N\ N\

Lo N\ Lo N\

1

*xtdRelComposes O=
41
C(thelAssignsPropertieD-
*xtdRelGroups O
4,2
xtdRelAssignsMeasures
*xtdRelSpecializes o=
*xtdRelActsUpon o=
1,1 RelatingActivity
xtdActivit > __________________________ *
y 11 RelatedActivity xtdRelSequences O-H
xtdActivity RelatingDocument
dExternaIDocument , xtdRelDocuments oM
Related Objects S[1:7?]
xtdObject
RelatingMeasure
theasureW|thUn ; ;
RelatingUnitS 8[1 f;] xtd Re'ASSIgnSUnItS Ot
: xthmt : RelatingMeasure
theasureW|thUn i
i : RelatedValues L[1:7] xtdRelAssignsValues O
\ xthaIue RelatingObject
xtdObject
RelatedProperty ) i
xthroperty xtdRelAssignsPropertyWithValues — [Oed
RelatedValues L[1:7]
xthaIue

Figure 3 — EXPRESS-G diagram 3 — Relationships
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Q

1,2 I RelatingObject
xtdObject /
xtdRelAssignsProperties
1,4 I RelatedProperties S[1:?]
( xtdProperty /

Q

xtdRelAssignsMeasures

RelatingProperty
RelatedMeasures S[1:7]

1,4
xtdProperty

2,1 ___MethodOfinterpretation |
xtdName

YA

4,3(1,3) xtdMeasureWithUnit

UnitComponent 1,5
___________ xtdUnit

ValueDomain L[1:7] 6,1
___________ xtdValue

Figure 4 — EXPRESS-G diagram 4 —Assignment of properties and measures

6 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=dbed843f178e13172d2f9e76e2804e2a

ISO 12006-3:2007(E)

5,6(6)

5,5(6)

xtdLabel ————O STRING
xtdText ————O STRING
xtdDate ————O STRING
ﬂ)—o xtdGlobalUniquelD —— O STRING
xtdVersionID —0 STRING
xtdValueTypeEnum

(o

(o

xtdValueRoleEnum

xtdToleranceTypeEnum

Figure 5 — EXPRESS-G diagram 5 — Basic types
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54
xtdText

54
xtdText

xtdValue

6,2(3)

xtdExternalDocument

ToleranceType
xtdToleranceTypeEhum

Uniqueld

{xthaIueTypeEnum

5,6
xtdValueRoleEnum

54
xtdText

NN B NI N

55

N

57

N

5,2

Names S[1:7]

)

K xtdGlobalUniquelD

'é 2,1

Figure 6 —EXPRESS-G diagram 6 — Values and external documents

)

\ xtdName
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4.3

ISO 12006-3:2007(E)

EXPRESS specification

This formal specification is provided in the EXPRESS language.

Express Specification

ISO_12006_3_VERSION_3

EXPRESS specification:

“)
SCE
(*
4.3.

xtd[}

EMA ISO 12006 3 VERSION 3;

1 xtdDate

ate is a defined data type of simple data type STRING that is used to contain an al

E

EXH

rexp]esentation of a date. It is recommended that the date format “YYYY.MM:DD” should be used.

MPLE The 31st day of May in the year 2000 should be written as $2000.05.31”.

PRESS specification:

")

A

i
(*

4.3.

xtd(
unid

Typ
Gro

The]
An

Imp
64 ¢

01

'YPE xtdDate = STRING;
IND TYPE;

P xtdGlobalUniquelD

blobalUniquelD is a defined data type‘éf simple data type STRING that holds an identifier tha
ue.

cally, the identifier is generated using an algorithm such as that published by the Object M
Lp which is based on thedP;address of the computer that generates the identifier.

re are implementationsof the above algorithm that can be used to create an identifier.
dentifier is a unique 128-bit number. It is desirable to compress the identifier size to reducq
haractersfor the base. The encoding of the base 64-character set is shown below:

1 2 3 4 5 6
23456789012345678901234567890123456789012345678901234567890123

phanumeric

t is globally

anagement

b overhead.

ementers shall'compress the identifier down to a 22-character string using a compression algorithm with

"0 12345678 9 ABC DE FCH I TR LMNO PORS TV R Y Zabcae Lo T JRIMMO P S tUVWRYZ 5 )

EXAMPLE The 22-character string “93f09e4A_899402a93$D013” is a globally unique identifier.

Every concept within a library can only have one globally unique identifier. Globally unique identifiers of similar
concepts in different, separately developed libraries may differ. This part of ISO 12006 does not give a
mechanism that automatically evaluates similar concepts with different globally unique identifiers across
libraries. Evaluation of concepts between libraries to ascertain equivalence must be done separately.

NOTE The algorithm is explained at http://www.opengroup.org/dce/info/draft-leach-uuids-guids-01.txt.

© 1SO 2007 — All rights reserved
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EXPRESS specification:

")

TYPE xtdGlobalUniqueID

STRING;

END TYPE;

(*

4.3.3 xtdLabel

xtdLabel is_a_defined data type of simple data type STRING that is a set of alphanumeric UNICODE

characters yised to nominate an object.
EXPRESS pecification:
")
TYPE xtdLabel = STRING;
END TYPE;
(*
4.3.4 xtdText
xtdText is g defined data type of simple data type STRING that is a set of(alphanumeric UNICODE charag

used to ann

EXPRESS

otate an object.

pecification:

")
TYPE X
END_TY

(*

tdText
PE;

STRING;

4.3.5 xtdVersionID

xtdVersionl
characters

EXAMPLE

EXPRESS

D is a defined data type of simple data type STRING that is a set of alphanumeric UNIC(
Ised to identify the version 6f\an object.

“1A”, “127, “1.1” are types of versioning.

pecification:

")
TYPE X
END_TY

(*

tdVersdonID
PE;

STRING;

ters

DDE

4.3.6 xtdl

oleranceTypeEnum

xtdToleranceTypeEnum is an enumeration type giving the range of possible types of tolerances which can be

applied to a
Realvalue

Percentage

10

value. Allowed selections are:
Defined type of equal type as the value that expresses the tolerance as a real value.

Defined type that expresses the tolerance as a percentage of the value.

© 1SO 2007 — All rights reserved
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EXPRESS specification:

")

TYPE xtdToleranceTypeEnum = ENUMERATION OF

(REALVALUE,
PERCENTAGE) ;

END TYPE;

(*

4.3.7 xtdValueRoleEnum

xtd
app

Non

Max

Min

EXH

alueRoleEnum Is an enumeration type giving the range or possible types oOf Interpretation Wi

ied to a value. Allowed selections are:
ninal Defined type of denominating the value of type nominal.
imum  Defined type of denominating the value as a maximum value.

mum Defined type of denominating the value as a minimum value.

RESS specification:

.

3
(*

4.3.

xtd
seld

xtdg
xtdN
xtd|
xtdR
xtdH

xtdl}

'YPE xtdValueRoleEnum = ENUMERATION OF
(NOMINAL,
MAXIMUM,
MINIMUM) ;

IND_TYPE;

B xtdValueTypeEnum

alueTypeEnum is an enumeration type giving the range of possible simple value types fr
ction can be made. Allowed selections are:

tring Defined type of simple‘type STRING for descriptive purposes.
lumber Defined type.of simple type STRING.

nteger  Definedtype of simple type INTEGER.

Real Defined type of simple type REAL.

oolean \Defined type of simple type BOOLEAN.

ogical  Defined type of simple type LOGICAL.

hich can be

bm which a

EXPRESS specification:

")

TYPE xtdValueTypeEnum = ENUMERATION OF

(XTDSTRING,
XTDNUMBER,
XTDINTEGER,
XTDREAL,
XTDBOOLEAN,
XTDLOGICAL) ;

END TYPE;

(*

© 1SO 2007 — All rights reserved
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4.3.9 xtdActivity

xtdActivity is a specialization of xtdObject that represents an activity or process that modifies an xtdSubject.

EXAMPLE

"bricklaying" represents the activity or process of bringing together bricks and mortar to create a wall or
other element of construction.

EXPRESS specification:

")

ENTITY xtdActivity

SUB
END_EN

(*
4.3.10 xtd4

xtdActor is
xtdActivity.

An actor ca
EXAMPLE 1
EXAMPLE 2

EXAMPLE 3

EXPRESS

YPE OF (xtdObject);
TITY;
A\ctor

a specialization of xtdObject that represents an agent that acts upon an xtdSubject within

N be a person, profession, organizational unit, equipment.
“carpenter” is an xtdActor.
“ISO” is an xtdActor.

“crane” may be used as an xtdActor.

pecification:

")
ENTITY
SUBT
END_EN

(*

4.3.11 xtdBag

xtdBag is &
collection.

A collection

EXPRESS

xtdActor
YPE OF (xtdObject) ;
TITY;

specialization of xtdCollection that has no constraints on the things that can be members of

of actors and a€ftivities and subjects may be collected together within an instance of xtdBag.

specification:

")

ENTITY

<t dRag

SUBTYPE OF (xtdCollection);
END ENTITY;

(*

12

an

the

© 1SO 2007 — All rights reserved
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4.3.12 xtdCollection

xtdCollection represents a group or collection of things. An xtdCollection can be one of xtdNest or xtdBag.

EXPRESS specification:
*)

ENTITY xtdCollection
ABSTRACT SUPERTYPE OF (ONEOF (xtdNest, xtdBag))
SUBTYPE OF (xtdRoot) ;

END ENTITY;

(*
4.3.13 xtdDescription
xtdDescription holds the description or definition of a thing by means of text.

EXAMPLE “A door leaf is the part of a door that opens to allow people or goods topass” is the definitije description
in English for the object “door leaf”.

EXRBRESS specification:
*)

ENTITY xtdDescription
SUBTYPE OF (xtdLanguageRepresentation) ;

Description :xtdText;
INVERSE
is description of :SET [1%%?] OF xtdRoot FOR Descriptiong;

END ENTITY;
(*
Attribute definition:

Description
an ipstance of xtdText that holds the description or definition

4.3.14 xtdExternalDocument

xtdExternalDocument is used.to represent external documents, books or other written information.
EXAMPLE 1 “ISO 34”-js a document.

EXAMPLE 2 “N8-3420” is a document.

EXRPRESS specification:

ENTPTTY tdEvtorng ] T\mr*nmoﬁ'k;

UniqueID :xtdGlobalUniquelD;
Names :SET [1:?] OF xtdName;
END ENTITY;
(*

Attribute definitions:

UniquelD
globally unique identifier for the external document

Names
set of language-dependent names of the external document
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4.3.15 xtdLanguage

xtdLanguage represents the language in which names, descriptions, values and references are expressed
including its designation in itself and in English.

EXPRESS specification:

")
ENTITY xtdLanguage;
LanguageNameInEnglish : xtdLabel;
LanguageNameInSelf :OPTIONAL xtdLabel;
Comments :OPTIONAL LIST [1:?] OF xtdText;
UniquelD :xtdGlobalUniquelD;
END ENTITY;
(*

Attribute definitions:

LanguageNamelnEnglish
name of the language in which the identifying descriptive attribute is expressed ,in the form in which| the
language is|known in English

The name ghould be interpreted in a non-case sensitive way.

Examples df English language names, according to ISO 3166-1[1], are given below.

EXAMPLE 1 “English” is the ISO 3166-1 name for all types of English.

EXAMPLE 2 “German” is the name in English of the language spokénin Germany and surrounding countries.
LanguageNamelnSelf

name of the language in which the identifying descriptive attribute is expressed in the form in which| the
language is known in itself

EXAMPLE 1 “Deutsch” is the name by which the:German language is known to German language speakers.

EXAMPLE 2 “Norsk nynorsk” is the name ef a-particular form of the Norwegian language.

EXAMPLE 3 “British English” is the pame of the form of the English language which is characterized by the spglling
and intonatign used within the British |sles-and certain other parts of the world.

Comments|
optional listjof comments ferthe language used

UniquelD
globally unigue identifier for the language

4.3.16 xtdllanguageRepresentation

xtdLanguageRepresentation is a representation of the language used to specify a name, a description, a
value or a reference.

EXPRESS specification:
*)

ENTITY xtdLanguageRepresentation
ABSTRACT SUPERTYPE OF (ONEOF (xtdName, xtdDescription)):;
LanguageName : xtdLanguage;
UniquelD :xtdGlobalUniquelD;

END ENTITY;

(*
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Attribute definitions:

LanguageName
name of the language used for the xtdLanguageRepresentation

UniquelD
globally unique identifier for the language representation

4.3.17 xtdMeasureWithUnit

xtdMeasureWithUnit is a specialization of xtdObject that makes an xtdProperty measurable by associating a
unit[fo a value.

EXAMPLE 1 “Im” is an instance of xtdMeasureWithUnit with a unit component “m” and a value componerjt “1”.

EXAMPLE 2 “AB88” is an instance of xtdMeasureWithUnit with a value component “AB88” and-no unit cofnponent.

EXRBRESS specification:
*)

ENTITY xtdMeasureWithUnit

SUBTYPE OF (xtdObject) ;

UnitComponent :OPTIONAL xtdUni&s

ValueDomain :OPTIONAL LIST<[1:?] OF xtdValue;
END ENTITY;

(*
Attripute definitions:

UnifComponent
unitlin which the value is expressed

ValieDomain
valye domain for the measure for the given-unit

4.3.18 xtdName

xtdNlame is a language-dependent name given to an object. An object may have several names [n the same
language and names do not heed to be unique for a single object.

EXAMPLE 1 “beam” and/“truss” are both English names for the same object.

EXAMPLE 2 “bjelke” is the Norwegian name for the English “beam”.

EXRRESS.specification:
*)

ENTITY xtdName
SUBTYPE OF (xtdLanguageRepresentation) ;

Name : xtdLabel;
INVERSE
is name of :SET [1:?] OF xtdRoot FOR Names;
END ENTITY;
¢
Attribute definition:
Name

label holding the name of the object
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4.3.19 xtdNest

xtdNest is a specialization of xtdCollection that only allows things of the same type to be members of the

collection.

EXAMPLE

“Window properties” is an xtdNest whose members are only instances of xtdProperty.

EXPRESS specification:

")

ENTITY xtdNest

SUBT
WHERE
WR1

END_EN
(*

Formal Pro

YPE OF (xtdCollection);

: SIZEOF (QUERY (Result <* SELF\xtdRelCollects.RelatedThings\|
NOT (TYPEOF (SELF\xtdRelCollects.RelatingCollection)
TYPEOF (Result)))) 0

’

TITY;

positions:

WR1 TH
all things th

4.3.20 xtd(

xtdObject ig
xtdActor, xt

EXPRESS

e type of the Collection shall always be the same as the type of each thing, i.e. the Collection
bt are members of it are of the same type.

Dbject

a specialization of xtdRoot that is the abstract entity.from which xtdProperty, xtdMeasureWith
HUnit, xtdSubject, xtdValue and xtdActivity are derived.

pecification:

")
ENTITY
ABS]

SUBT
END_EN

(*

xtdObject

RACT SUPERTYPE OF (ONEOE (xXtdSubject, xtdActivity,
xtdProperty, xtdMeasureWithUnit,

YPE OF (xtdRoot) ;

TITY;

xtdUnit,
xtdActor, xtdValue)

4.3.21 xtdProperty

xtdPropertyj
EXAMPLE 1

EXAMPLE 2

is a specialization of xtdObject that is used to qualify or quantify an xtdObject.
“Width™"is an xtdProperty.

‘Door width” is an xtdProperty used to qualify the “Width” of the xtdSubject “door”.

and

Unit,

EXAMPLE 3
EXAMPLE 4
EXAMPLE 5

EXAMPLE 6

16

“Heat transfer” is an xtdProperty.
“Colour” is an xtdProperty.
“Duration” is an xtdProperty.

“Comfort” is an xtdProperty.
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EXPRESS specification:
*)
ENTITY xtdProperty
SUBTYPE OF (xtdObject) ;
END ENTITY;

(*

4.3.22 xtdRelActsUpon

ne or more

EXAMPLE 1 "A column supports a beam".

EXAMPLE 2 "A bricklayer lays bricks".

EXRRESS specification:

ENTITY xtdRelActsUpon

SUBTYPE OF (xtdRelAssociates);

WHERE

WR1 : SIZEQOF (QUERY (Result <* Related@bijects | RelatingObjecti=:
Result)) = 0;

END ENTITY;

(*

Formal Propositions:

WR{i The instance to which the attribute relating object points shall not be contained in the s¢t of related
objgcts.

4.3.23 xtdRelAssignsCollections

xtdRelAssignsCollections is a specialization of xtdRelationship that represents the assignment of ¢ne or more
instances of xtdCollection to an;xtdObject.

EXRPRESS specification:
*)

ENTITY xtdRelAssignsCollections

SUBTYPE OF (xtdRelationship);

RelatingObject : xtdObject;
RelatedCollections :SET [1:?] OF xtdCollection;
END, ENTITY;

(*
Attribute definitions:

RelatingObject
object to which the collections are assigned

RelatedCollections
set of collections that is assigned to an object

4.3.24 xtdRelAssignsMeasures

xtdRelAssignsMeasures is a specialization of xtdRelationship that represents the assignment of one or more
instances of xtdMeasureWithUnit to an xtdProperty.
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EXPRESS specification:
*)

ENTITY xtdRelAssignsMeasures
SUBTYPE OF (xtdRelationship) ;

RelatingProperty : xtdProperty;
RelatedMeasures :SET [1:?] OF xtdMeasureWithUnit;
MethodOfInterpretation :OPTIONAL xtdName;

END ENTITY;
(*
Attribute definitions:

RelatingPrpperty
property to which the measures with unit are assigned

RelatedMeasures
set of meadures with unit that is assigned to a property

MethodOfinterpretation
optional explanation for the value component of a measure with unit

EXAMPLE “Upper bound” is the method of interpretation for a measure with unit representing the upper bound of a
bounded valje.

4.3.25 xtdRelAssignsProperties

xtdRelAssignsProperties is a specialization of xtdRelationship that represents the assignment of one or more
instances of xtdProperty to an xtdObject.

EXAMPLE “door height” is an xtdProperty assigned to the xtdObject “door”.

EXPRESS §pecification:
*)

ENTITY xtdRelAssignsProperties
SUBTYPE OF (xtdRelationship) ;
ReljtedProperties :SET [1:?] OF xtdProperty;
RelgtingObject : xtdObject;
END ENTITY;
S
Attribute definitions:

RelatedPrgperties
set of propdrties thatisyassigned to an object

RelatingOhject
object to which-the properties are assigned

4.3.26 xtdRelAssignsPropertyWithValues

xtdRelAssignsPropertyWithValues is a specialization of xtdRelationship that is a ternary relationship
representing the assignment of one or more related values from a complete set of values of a related property
on to a relating object.
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EXPRESS specification:
*)

ENTITY xtdRelAssignsPropertyWithValues
SUBTYPE OF (xtdRelationship);

RelatedProperty : xtdProperty;
RelatingObject :xtdObject;
RelatedValues :LIST [1:?] OF UNIQUE xtdValue;

END ENTITY;
(*

Attribttedefinitions:

RelatedProperty
property that contains the complete list of values in which RelatedValues is selected

RelatingObject
objgct to which the list of values is assigned

RelatedValues
list ¢f values selected from the complete set of values of the related property.

4.3.27 xtdRelAssignsUnits

xtdRelAssignsUnits is a specialization of xtdRelationship that{fepresents the assignment of ohe or more
instances of xtdUnit to an xtdMeasureWithUnit.

EXRBRESS specification:
*)

ENTITY xtdRelAssignsUnits

SUBTYPE OF (xtdRelationship).;

RelatingMeasure 'xtdMeasureWithUnit;
RelatedUnits :SET [1:?] OF xtdUnit;
END ENTITY;

(*
Attribute definitions:

RelatingMeasure
meagsure to which the units-are assigned

RelatedUnits
set pf units that iSassigned to a measure

4.3.28 xtdRelAssignsValues

xtdRelAssignsValues is a specialization of xtdRelationship that represents the assignment of ophe or more
instances of XtdVatue toam xtaivteasure WHtTomit:

EXPRESS specification:
*)

ENTITY xtdRelAssignsValues
SUBTYPE OF (xtdRelationship);
RelatingMeasure : xtdMeasureWithUnit;
RelatedValues :LIST [1:?] OF UNIQUE xtdValue;
END ENTITY;

(*
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Attribute definitions:

RelatingMeasure
measure to which the values are assigned

RelatedValues
list of values that is assigned to a measure

4.3.29 xtdRelAssociates

xtdRelAssociates is a specialization of xtdRelationship that represents the association of a relating xtdObject
to a set of rEfated instances of xtdObject.

EXPRESS gpecification:
*)

ENTITY xtdRelAssociates

SUPHRTYPE OF (ONEOF (xtdRelComposes, xtdRelGroups, xtdRelSpegcializes,
xtdRelActsUpon))
SUBTYPE OF (xtdRelationship);

RelgtingObject : xtdObject;
RelgtedObjects :SET [1:?] OF xtdObject;
WHERE
WR1 : SIZEOF (QUERY (Result <* RelatedObjects\) RelatingObject:=:
Result)) = 0;

END ENTITY;
(*
Attribute definitions:

RelatingOhject
object that is the target of the relationship

RelatedObjects
set of objedts that is associated with a target object

Formal Propositions:

WR1 The instance to which the attribute relating object points shall not be contained in the set of related
objects.

4.3.30 xtdRelCollects

xtdRelCollerts is a spegialization of xtdRelationship that represents the collecting of arbitrary entities intp an
xtdCollectign. xtdCollection is instantiated as either an xtdNest or an xtdBag.

EXPRESS spegification:
*)

ENTITY xtdRelCollects
SUBTYPE OF (xtdRelationship) ;
RelatedThings :SET [1:?] OF xtdRoot;
RelatingCollection :xtdCollection;
END ENTITY;
¢
Attribute definitions:

RelatedThings
set of things making up a collection
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RelatingCollection
collection of things where each instance in the collection is an object or relationship

4.3.31 xtdRelComposes

xtdRelComposes is a specialization of xtdRelAssociates that represents an xtdObject as being composed of
other instances of xtdObject. The composition relationship can be applied recursively so that a composed
xtdObject can be a part of another composed xtdObject.

EXAMPLE A “door frame” and a “door leaf” are parts of the (whole) “door set”.

EXRBRESS specification:
*)

ENTITY xtdRelComposes
SUBTYPE OF (xtdRelAssociates);

WHERE
WR1 : SIZEOF (QUERY (Result <* SELF.RelatedObjects, |
NOT (TYPEOF (SELF.RelatingObject) = TYPEOF{Result)))) = ;
WR2 : SIZEOF (QUERY (Result2 <* RelatedObjectsyRelatingObject{=:
Result?2)) = 0;

END ENTITY;
(*

Formal Propositions:

WRJI The type of the relating object shall always be the’same as the type of each related| object, i.e.
instances of xtdSubject are composed only of other instarces of xtdSubject.

WRR  The instance to which the attribute relating-object points shall not be contained in the lit of related
objgcts.

4.3.32 xtdRelDocuments

xtdRelDocuments is a specialization of xtdRelationship that handles the documentation of objectg by relating
objgcts to the documents where they are described. Each document can relate to many objects.

EXRBRESS specification:
*)

ENTITY xtdRelDocuments

SUBTYPE OF (xtdRelationship) ;

RelatedObjects :SET [1:?] OF xtdObject;
RelatingDocument : xtdExternalDocument;
END ENTITY;

(*
Attribute definitions:

RelatedObjects
set of objects that are described in the external document

RelatingDocument
external document describing the related objects

4.3.33 xtdRelGroups

xtdRelGroups is a specialization of xtdRelAssociates that represents the grouping of a set of related instances
of xtdObject into a relating xtdObject.
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EXPRESS specification:
*)

ENTITY xtdRelGroups
SUBTYPE OF (xtdRelAssociates);

WHERE
WR1 : SIZEOF (QUERY (Result <* RelatedObjects | RelatingObject:=:
Result)) = 0;
END ENTITY;

(*

Formal Propositions:

WR1 The instance to which the attribute relating object points shall not be contained in the List of related
objects.

4.3.34 xtdRelSequences

xtdRelSequences is a specialization of xtdRelationship that represents the sequencing between two instances
of xtdActivifly. The relating xtdActivity precedes the related xtdActivity in a sequence.

EXPRESS gpecification:
*)

ENTITY xtdRelSequences
SUBTYPE OF (xtdRelationship);
ReldtingActivity :OPTIONAL xtdActiwity;
ReldtedActivity :OPTIONAL xtdAgtivity;
WHERE
WR1 :RelatedActivity:<>: RelatingActivity;
WR2 :EXISTS (RelatingActivity) QR EXISTS (RelatedActivity);
END ENTITY;
(*
Attribute definitions:

RelatingAdtivity
reference tq@ the preceding activity in a sequence

RelatedAcllivity
reference t@ the succeeding activity’in a sequence

Formal Propositions:

WR1 The relating-activity shall not point to the same instance as the related activity.

WR2  Either therelating activity or the related activity must be asserted.

4.3.35 xtdReiSpectalizes

xtdRelSpecializes is a specialization of xtdRelAssociates that represents the specialization of a supertype into
one or more subtypes, ensuring that a subtype is more constrained than the supertype.

EXAMPLE 1 “outer door” is a specialization of “door”.

EXAMPLE 2 “space” is the generalization of “room”.
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EXPRESS specification:

")

ENTITY xtdRelSpecializes

SUBTYPE OF (xtdRelAssociates);

WHERE
WR1 : SIZEOQOF (QUERY (Result <* RelatedObjects | RelatingObject:=:
Result)) = 0;
WR2 : SIZEQOF (QUERY (Result <* SELF.RelatedObjects |

NOT (TYPEOF (SELF.RelatingObject) = TYPEOF (Result)))) = 0 ;

END ENTITY;

(*

Formal Propositions:

WR
objq

WR
inst

43.

xtdR
rela

EXH

L The instance to which the attribute relating object points shall not be contained-in"the i
cts.

P The type of the relating object shall always be the same as the type ,of \each related ok
hnce of xtdSubject can only be a specialization of another instance of xtdSubject.

B6 xtdRelationship

Relationship is a specialization of xtdRoot. It is an abstract.entity that represents the objeq
ionships, allowing for additional attributes to be added to the entity.

RESS specification:

")
;

)i
(*
Attri

INTITY xtdRelationship

ABSTRACT SUPERTYPE OF (ONEOF (xtdRelAssociates, xtdRelAssignsPropsd
xtdRelAssignsMeasures, xtdRelCollects,
xtdRelAssignsCollections, xtdRelSequences,
xtdRelDocuments, xtdRelAssignsUnits,
xtdRelAssignsValues, xtdRelAssignsPropertyWithV

SUBTYPE OF (xtdRoot) ;

ViewSelector :OPTIONAL xtdName;

LND ENTITY;

bute definition:

ViewSelector

opti

EXA

bnal attribute*ysed to qualify the relationship for the purpose of creating different views of the d

MPLE The ViewSelector “IFC 2x2” can be used to identify a relationship originating from the IFC 2x

5t of related

ject, i.e. an

tification of

rties,

[alues))

hta

P model.

4.3.

B7-xtdRoot

xtdRoot is the abstract entity through which basic services of identifying, naming, versioning, description and
referencing can be applied to instances of subtypes of xtdObject, xtdRelationship and xtdCollection.
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EXPRESS

specification:

")

ENTITY xtdRoot
ABSTRACT SUPERTYPE OF (ONEOF (xtdObject, xtdRelationship,

xtdCollection)) ;

VersionDate :OPTIONAL xtdDate;

VersionID :OPTIONAL xtdVersionID;

UniquelD :xtdGlobalUniquelD;

Descriptions :OPTIONAL SET [1:?] OF xtdDescription;
Names :SET [1:?] OF xtdName;

END ENTITY;

(*

Attribute definitions:

VersionDa
date of the

VersionlD

te
ast revision of the reference data object

version nunpber for the reference data version of the object

UniquelD

global uniquie identifier for the object

Descriptio

S

optional sef| of language-dependent descriptions of the object

Names

set of language-dependent names of the object

4.3.38 xtd

xtdSubject

ubject

s a specialization of xtdObject that is-subject to description by associated properties and activi

An xtdSubjgct can be physical or logical.

EXAMPLE 1

EXAMPLE 2

EXAMPLE 3

EXAMPLE 4

EXAMPLE 5

EXAMPLE 6

“Roof” is an xtdSubject.

“Lobby” is an xtdSubject:

“Control system® is-an xtdSubject.
“Road” is an-xtdSubject.
“Airpert’”/is an xtdSubject.

“Software” is an xtdSubject.

fies.

EXPRESS specification:

")

ENTITY xtdSubject
SUBTYPE OF (xtdObject) ;
END ENTITY;

(*

24
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xtdUnit is a specialization of xtdObject that represents a scale that enables a value to be measured.

EXAMPLE 1 “metre” is an xtdUnit which can be represented by the symbol “m”.

EXAMPLE 2 “W/m.K” is an xtdUnit used with the property “thermal conductivity”.

EXPRESS specification:
*)

ENTITY xtdUnit
SUBTYPE OF (xtdObject) ;
END ENTITY;

(*

4.3.40 xtdValue

xtdVYalue is a specialization of xtdLanguageRepresentation that can hold the description of a

xtdHroperty.

EXAMPLE “Vertikaal schuivend” is the Dutch value for “Vertical sliding”.

EXRRESS specification:
*)

ENTITY xtdvValue

SUBTYPE OF (xtdObject) ;
LowerTolerance
NominalValue
UpperTolerance
ValueType

ValueRole
ToleranceType

END ENTITY;

(*

Attribute definitions:

LowerTolerance
optipnal lower tolerancefor the value

NominalValue

optipnal text string holding the nominal value

UpperTolerance
optipmal upper tolerance for the value

: OPTILONAL
: OPTNIONAL
:OPTIONAL
: OPTIONAL
: OPTIONAL
: OPTIONAL

xtdText;

xtdText;

xtdText;
xtdValueTypeEnum;
xtdValueRoleEnum;
xtdToleranceTypeEnum;

value of an

ValueType

optional select type to define the type of value

ValueRole

optional select type for the role of the value

ToleranceType

optional select type to define the type of tolerance for the value

%)
END_SCHEMA,;
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4.4 EXPRESS long form specification
This formal specification is provided in the EXPRESS language.
SCHEMA ISO 12006 3 VERSION 3;

TYPE xtdDate = STRING;
END TYPE;

TYPE xtdGlobalUniqueID = STRING;
END TYPE;

TYPE xfdLabel = STRING;
END TYRE;

TYPE x§dText = STRING;
END TYRE;

TYPE xfdToleranceTypeEnum = ENUMERATION OF
(REALVALUE,
PERCENTAGE) ;

END TYRE;

TYPE xfdValueRoleEnum
(NOMINAL,
MAXIMUM,
MINIMUM) ;

END TYRE;

ENUMERATION OF

TYPE xfdValueTypeEnum = ENUMERATION OF
(XTD$TRING,
XTDNUMBER,
XTDINTEGER,
XTDREAL,
XTDBOOLEAN,
XTDLOGICAL) ;
END TYRE;

TYPE xftdVersionID = STRINGy
END TYRE;

ENTITY [xtdActivity
SUBTYPE OF (xtd@hiéct) ;
END ENTITY;

ENTITY |xtdACEOr
SUBTYPENOF (xtdObject) ;
END ENTITY;

ENTITY xtdBag
SUBTYPE OF (xtdCollection);
END_ENTITY;

ENTITY xtdCollection
ABSTRACT SUPERTYPE OF (ONEOF (xtdNest, xtdBag))
SUBTYPE OF (xtdRoot) ;

END ENTITY;

ENTITY xtdDescription

SUBTYPE OF (xtdLanguageRepresentation) ;
Description : xtdText;

26
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