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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-govermmental, in liaison with SO, also take part in the work. 1SO collaborates closely with
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The structure of ISO 13584 is described in ISO 13584-1. The numbering of the parts of ISO 13584 reflects its
structure:

— Parts 10 to 19 specify the conceptual descriptions;
— Parts 20 to 29 specify the logical resources;
— Parts 30 to 39 specify the implementation resources;

— Parts 40 to 49 specify the description methodology;

— | Parts 100 to 199 specify the view exchange protocols;
— | Parts 500 to 599 specify the reference dictionaries.
A qomplete list of parts of ISO 13584 is available from the following URL:

http://www.tc184-sc4.org/Titles/PLIB Titles.htm
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Introduction

ISO 13584 is a collection of International Standards for the computer-interpretable representation and
exchange of parts library data. The objective is to provide a neutral mechanism capable of transferring parts
library data, independent of any application that is using a parts library data system. The nature of this
description makes it suitable not only for the exchange of files containing parts, but also as a basis for
implementing and sharing databases of parts Tibrary data.

ISO 13584] is organized as a series of parts, each published separately. The parts of ISO 13854 falhinto ¢ne
of the follpwing series: conceptual descriptions, logical resources, implementation resources;,‘descripfion
methodolofy, view exchange protocol, and reference dictionaries. The series are described inJSO 13584-1.
This part of ISO 13584 is a part of the description methodology series.

This part of ISO 13584 provides rules and guidelines for standardization committees and for other informalion
suppliers tp create product ontologies. These product ontologies consist of hierarchies of characterizafion
classes of|parts built according to a common methodology intended to enable-multi-supplier consisterjcy.
These rulgs pertain to the following: the method for grouping parts into characterization classes of partg to
form a hiefarchy; the method for associating part properties to characterization-classes of parts, the dictionary
elements that describe the classes and properties of parts.

This part of ISO 13584 refers as a normative reference to the data ‘model that specifies the exchangeg of
dictionary |data. This EXPRESS specification was developed asya common model for ISO 13584 and
IEC 61360} and is intended to be published as IEC 61360-2. For convenience, this common model is provigled
in this part|of ISO 13584 as an informative annex that duplicates’the normative content of IEC 61360-2. This
part of ISQ 13584 also provides the mapping of the concepts described here onto the common model.|To
understand Annex F, which contains a description of this model, knowledge of the EXPRESS language is
required. The EXPRESS language is defined in 1SO 10303-11:1994. No particular knowledge is required to
understand the normative clauses of this part of ISO, 13584.

This second edition of this part of ISO 13854 intreduces the following modelling capabilities:

— the capability to model constraints on.properties by restricting their domain of values;

— the capability to model and distinguish characterization classes and categorization classes;
— the capability to model aggregation and composition using a single resource mechanism;

— the capability to describe strings that carry external references;

— the capability toreonnect classes that belong to different class hierarchies.

NOTE The following changes ensure that a dictionary conforming with the first edition of this part of ISO 13584
conforms to this edition: (1) replace feature_class, component_class and material_class by item_class throughout the
reference dictionary; (2) add to each new item_class class the instance_sharable attribute, the value of which being true
for component_class and material_class, and false for feature_class; (3) add the places of a number of additional
attributes.
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Description methodology: Methodology for structuring parts

f

milies

IMI
sof
dey
1SC
on

1

Th
pra
ide

Th
res

Th
hig

Th

tware. Incompatibilities may result in machine-to-machine communication in.the case o
eloped on the basis of translations of this part of ISO 13584 into languages other than
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Scope
s part of ISO 13584 specifies the principles to be used forefining characterization classes of
perties of parts which provide for characterizing a part independently of any particular suppl
htification.

e rules and guidelines provided in this part of ISO 13584 are mandatory for the standardization g
ponsible for creating standardized characterizatiop hierarchies.

b use of these rules by suppliers and users'is recommended as a methodology for building
Farchies.

b following are within the scope of this'part of ISO 13584:

the rules to group parts inte leaf characterization classes of parts and non-leaf characterizati
of parts;

the rules for the choice) of the appropriate properties to be associated with the characterization
parts;

the attributes™\to be provided by information suppliers to describe the characterization cl
propertiesiof\parts;

the miechanisms for connecting characterization classes of parts to classification systems;
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pped only

PORTANT This part of ISO 13584 provides a specification intended to (be impIe:Eented in
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the mechanisms for connecting characterization classes belonging to different charg

hrerarchies;

the specifications of those entities and attributes in the EXPRESS information model that provide for the

exchange of such dictionary data.

the description of any other object than part that can be characterized by a class belonging and a set of

property-value pairs and to which the whole methodology defined in this part of ISO 13584 app

EXAMPLE Description by means of a dictionary compliant with this part of ISO 13584 can be used fo
any kind of products, as defined in Clause 3.

NO

lies.

r describing

TE 1 The complete EXPRESS information model for the exchange of dictionary data, known as the common
ISO13584/IEC61360 dictionary model, is defined in 1ISO 13584-25. Several levels of allowed implementations for the
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common 1SO13584/IEC61360 dictionary model, known as conformance classes, are also defined in ISO 13584-25.
Conformance class 1 consists of the various schemes documented in this part of ISO 13584 (that duplicate information
contained in IEC 61360-2), as well as the ISO13584_IEC61360_dictionary_aggregate_extension_schema documented in
ISO 13584-25 (duplicated in IEC 61360-5 ). More advanced conformance classes, identified as conformance classes 2, 3
and 4, are documented in ISO 13584-25.

The following are outside the scope of this part of ISO 13584:
— properties of which values have an aggregate structure;

NOTE2  An EXPRESS information model for the exchange of properties of which values have an aggregate structure
is defined in4SQ43584-25

— the description of the parts themselves;
— the descriptions of the functional models that can refer to some class of parts;
— the defscription of tables, program libraries and documents that can refer to some classtof'parts;

NOTE 3 XPRESS resource constructs for the exchange of these information elenients are defined| in
ISO 13584-24:2003.

— the desscription of the systems intended to manage parts libraries.

The structiyire of the information and the methodology defined in the ISO\13584 standard series enable the
following:

— integration in the same data repository of different parts libraries originating from different informatjon
suppliers with uniform access mechanism provided by a dictionary;

— referencing another supplier library assumed to be available on the receiving system;
— referencing a standardized characterization hierarchy when such a hierarchy exists;

— definitlon by an end-user of a local categorization or search hierarchy, and the mapping of these
hierargchies onto the supplier libraries available on its system.

2 Normative references

The followling referenced docUments are indispensable for the application of this document. For dajed
references| only the edition-cited applies. For undated references, the latest edition of the referenged
document (including any amendments) applies.

ISO 8601, [Data elements and interchange formats — Information interchange — Representations of dafes
and times

ISO 10303141994, Industrial automation systems and integration — Product data representation gnd
exchange +—=Part 11 Description methods: The EXPRFESS language reference manual

IEC 61360-2:—"), Standard data element types with associated classification scheme for electric
components — Part 2: EXPRESS dictionary schema

1) To be published. (Revision of IEC 61360-2:2004)
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
31

abstract class

class of which all members are also members of one of its subclasses

NOTE 1 Abstract classes are used when it is needed to group different kinds of objects in a class of a class inclusion
hierarchy.

NO[TE2 In the common 1SO13584/IEC61360 dictionary model, both abstract categorization classes~and abstract
chgracterization classes can be defined. The fact of being abstract is only a conceptual characteristic lof-a| class. This
chgracteristic is not explicitly represented in the model.

NOJTE 3 Through inheritance, abstract characterization class allows to share, for example, 'some visibl¢ properties
betveen different subclasses that correspond to different kinds of items.

applicable property of a class
applicable property necessarily possessed by each part that is member of a'characterization class

NOJTE 1 Each part that is member of a characterization class possesses anaspect corresponding to each applicable
property of this characterization class.

NOITE 2  The above definition is conceptual, there is no requirement/that all the applicable properties of a ¢lass should
be lised for describing each part of this class at the data model levek

NOJTE 3  All the applicable properties of a superclass are; also applicable properties for the subclagses of this
sugerclass.

NOITE 4  Only properties defined or inherited as visible’and imported properties of a class may be applicablg properties.
NOTE 5  To facilitate integration of component libraries and electronic catalogues based on ISO 13584-24:2003 and

13584-25, these parts of ISO 13584 requéest-that only properties that are applicable to a class be used to ¢haracterize
thejr instances in component libraries and electronic catalogues.

3.
attribute
dafa element for the computer:sensible description of a property, a relation or a class

NO[TE An attribute describes only one single detail of a property, of a class or of a relation.
EXAMPLE The'hame of a property, the code of a class, the measure unit in which values of a property afe provided.
basic semantic unit

enfity that-provides an absolute and universally unique identification of a certain object of the ppplication
domnainthat is represented as a dictionary element

EXAMPLE 1 A dictionary compliant with this part of ISO 13584 provides for the identification of classes, properties,
information sources and datatypes.

EXAMPLE 2 A dictionary compliant with ISO 13584-24:2003 provides for the identification of classes, properties,
information sources, datatypes, tables, documents and program libraries.

EXAMPLE 3 In ISO 13584-511, the class of the hexagon head bolts is identified by a BSU, the property thread
tolerance grade is also identified by a BSU.

NOTE The content of a basic semantic unit may also be represented as an IRDI.
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3.5

characteristic of a product

product characteristic

invariable property, characteristic of a product, whose value is fixed once the product is defined
NOTE 1 Changing the value of a characteristic of a product would mean changing the product.

EXAMPLE For a ball bearing, the inner diameter and the outer diameter are product characteristics.

NOTE 2  Adapted from ISO 13584-24:2003, definition 3.12.

3.6
class
abstraction] of a set of similar products

NOTE 1 A product that complies with the abstraction defined by a class is called a class member.

NOTE 2 A class is an intentional concept that can take different extensional meanings in different contexts.
EXAMPLE The set of products used by a particular enterprise and the set of all ISO-standardized products are fwo
examples of contexts. In these two contexts (the particular enterprise and ISO), the set of proéducts that are considered as

members of the single ball bearing class can be different, in particular because employees of each enterprise ignorg a
number of existing single ball bearing products.

NOTE 3 Classes are structured by class inclusion relationships.

NOTE 4 |A class of products is a general concept as defined in ISO 10874, Thus, it is advisable that the rules defined
in ISO 704 ke used for defining the designation and definition attributes of¢classes of products.

NOTE 5 In the context of the ISO 13584 series, a class is either‘a“characterization class, associated with properfies
and usable|for characterizing products, or a categorization clas§, not associated with properties and not usable |for
characterizing products.

3.7
class incliision relationship
relationship between classes that means inclusioh of class members: if A is a superclass of A1 this means
that, in any context, any member of A1 is alse.member of A

EXAMPLE 1 The set of products used.by:a particular enterprise and the set of all ISO-standardized products are fwo
examples of contexts.

EXAMPLE ? In any context, the.class capacitor includes the class electrolytic capacitor.
NOTE 1 Class inclusion defines a hierarchical structure between classes.

NOTE 2 Class inclusion-is a conceptual relationship that does not prescribe anything at the data representation leyel.
Consequently, it doesot ‘prescribe any particular database schema or data model.

NOTE 3 [In the \model defined in this part of ISO 13584, the “is-a” relationship ensures class inclusion. This par} of
ISO 13584 vlecommends that the “case-of” relationship also ensure class inclusion.

NOTE 4  The class inclusion relationship is also called subsumption.

3.8
class member
product that complies with the abstraction defined by a class

3.9
class valued property
property that has one single value for a whole characterization class of products

NOTE 1 The value of a class valued property is not defined individually for every single product of a characterization
class, but globally for the class itself.
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NOTE 2  When all products from a characterization class of products have the same value for a particular property,
defining this property as a class valued property permits to avoid duplication of the value for each instance.

NOTE 3  Class valued properties can also be used to capture some commonality between different characterization
classes when such a commonality is not captured by the hierarchy structure (see example of RULE 4b).

3.10

common ISO13584/IEC61360 dictionary model

data model for product ontology, using the information modeling language EXPRESS, resulting from a joint
effort between ISO/TC 184/SC 4/WG 2 and IEC SC3D

NOFfE+—Severattevets—of attowed—imptementations—knmown—as—conformance—classes;—are—defimed—for—the common
1ISQ13584/IEC61360 dictionary model. Conformance class 1 consists of the various schemes documented_ i this part of
ISQ 13584 (that duplicate information contained in IEC 61360-2), maore the
1SQ13584_IEC61360_dictionary_aggregate_extension_schema documented in ISO 13584-25 -~ (duplicated in
IEQ 61360-5 ). Other conformance classes are documented in ISO 13584-25 (conformance classes’2, 3 and 4).

NOITE 2 In the ISO 13584 standard series, each particular product ontology addressing-a\particular proquct domain
and based on the common 1ISO13584/IEC61360 dictionary model is called a reference dictionary for that domajn.

3.11
context dependent characteristic of product
prdperty of a product whose value depends on some context parameters

NOJTE 1 For a given product, a context dependent characteristic is mathematically defined as a function whose domain
is defined by some context parameters that define the product environmént!

EXAMPLE For a ball bearing, the life-time is a context dependent characteristic that depends on the radial load, the
axigl load and the rotational speed.

NQJTE 2 Adapted from ISO 13584-24:2003, definition 3.22:
3.12
context parameter

varjable whose value characterizes the context in which a product is inserted

EXAMPLE 1 The dynamic-load applied to a bearing is a context parameter for this bearing.

EXAMPLE 2 The ambient temperature in which the resistance of a resistor is measured is a context parameter for this
resistor.

NQ[TE 1 This definition_supersedes the definition given in ISO 13584-24:2003, that was the following: “g variable of
whigch the value characterizes the context in which it is intended to insert a product”.

NOITE 2  In the ISO 13584 standard series, a property value is represented as a data element type.

3.14
dictionary data
set of data that represents product ontologies possibly associated with product categorizations

NOTE 1 It is advisable that dictionary data be exchanged using some conformance class of the common ISO/IEC
dictionary model.

NOTE 2  This definition of dictionary data supersedes the previous definition from the first edition of this part of
ISO 13584 that was the following: “the set of data that describes hierarchies of characterization classes of products and
properties of these products”.
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3.15
dictionary element
set of attributes that constitutes the dictionary description of certain objects of the application domain

EXAMPLE 1 A dictionary compliant with this part of ISO 13584 provides for the description of classes, properties,
information sources and datatypes.

EXAMPLE 2 A dictionary compliant with 1ISO 13584-24:2003 provides for the description of classes, properties,
information sources, datatypes, tables, documents and program libraries.

3.16
family of groducts
set of prodlcts represented by the same characterization class

NOTE This definition supersedes the definition given in 1ISO 13584-24:2003, that was the following;_ “a|simplg or
generic faml|ly of parts”.

3.17
feature
aspect of g product that can be described by a characterization class and a set of property-value pairs

NOTE 1 In the real world, a feature instance only exists embedded within the product of ‘which it is an aspect.

EXAMPLE 1 The head of a screw is a feature described by a head class and a“*number of head properties, wtfich
depends uppn the head class. A screw head only exists when it belongs to a screw:

NOTE 2 Features are represented by means of item_class whose the instance_sharable attribute equals false.

NOTE 3 [The instance_sharable attribute allows to specify the concéptual status of an item: either a stand-alone ifem
(instance_gharable =true), or a feature (instance_sharable =fals¢). It does not imply any constraint at the data
representatipn level In the common ISO13584/IEC61360 dictionary, model, representing several real world instances that
share the sgme EXPRESS representation by a single EXPRESS éntity, or by several EXPRESS entities is considered as
implementation dependant. There exist no mechanism for specifying whether data value of a feature instance may or may
not be shared.

EXAMPLE ? The same instance of a screw head(class can be referenced by several instances of a screw clasg. It
means that there exists several screw heads, but thatall these screw heads have the same characterization class and fthe
same set off property values. The instance_sharable attribute allows to specify that changing this instance of the scfew
head class yould change several instances of the screw class.

3.18
imported property
property dé¢fined in a class that-is selected by another class of the same or of a different reference dictionary,
by means ¢f the case-of relationship, to become applicable to the latter class

NOTE 1 Only propertiesithat are visible and/or applicable in a class can be imported from this class.

NOTE 2  |[Importation*between classes of different reference dictionaries allows reusing properties, defined for examniple
in a standarfl referénce dictionary, without redefining them.

NOTE 3
perform several functions, requiring the capablllty to import property from several higher Ievel classes

NOTE 4  When itis imported in a new class, a property keeps its original identifier, thus all the attributes do not need to
be duplicated.

NOTE 5  Animported property is applicable for the class where it is imported.
3.19
information

facts, concepts or instructions

[ISO 10303-1:1994, definition 3.2.20]
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3.20
information model
formal model of a bounded set of facts, concepts or instructions to meet a specified requirement

[ISO 10303-1:1994, definition 3.2.21]

3.21

information supplier

supplier

organization that delivers an ontology or a supplier library in the standard format defined in this ISO 13584
and that is responsible for its content

NO[TE This definition of supplier supersedes the definition of information supplier from 1ISO 13584-1.20D1 that was
thelfollowing: “organization that delivers a supplier library in the standard format defined in this Internatienal Standard and
is responsible for its content”.

3.
international registration data identifier
inte¢rnationally unique identifier for a certain object of the application domain as défined in ISO/IEC 11179-5

NO[TE 1 Only international registration data identifiers compliant with ISO/TS 29002-5 are used in the context of the
13584 standard series.

NOITE 2  An international registration data identifier may be used for representing the content of a basic s¢mantic unit

NOTE 3  An international registration data identifier may also belused for identifying the content of an a}tribute of a

EXAMPLE The unit of measure of a property, a value‘of.a property or a constraint over a property may be identified
by @n IRDI.

3.

is-a relationship

claps inclusion relationship associated with inheritance: if A1 is-a A, then each product belonging to A1
belpngs to A, and all that is described.in‘the context of A is automatically duplicated in the context of A1

NOTE 1 This mechanism is usuallj.called “inheritance”.

NOTE2  In the common ISO13584/IEC61360 dictionary model, the is-a relationship can only be defined between
chdracterization classes. It jssadvisable that it defines a single hierarchy and it ensures that both visible angl applicable
properties are inherited.

prdperty impertation mechanism: if A1 is case-of A, then the definition of A products also covers A1 products,
thus A1 ean import any property from A

NO[TE1 The goal of the case-of relationship is to allow connecting together several class inclusion hierafchies while
ensuring that referenced hierarchies can be updated independently.

NOTE 2  There is no constraint that the case-of relationship is intended to define single hierarchies.

NOTE 3  In the common ISO13584/IEC61360 dictionary model, the case-of relationship can in particular be used in
four cases: (1) to link a characterization class to a categorization class, (2) to import, in the context of some standardized
reference dictionaries, some properties already defined in other standardized reference dictionaries, (3) to connect a user
reference dictionary to one or several standardized reference dictionaries, (4) to describe a product using the properties of
different classes: when products of class A1 fulfil two different functions, and are thus logically described by properties
associated with two different classes, A and B, A1 can be connected by is-a to e. g., A, and by case-of to B.

NOTE 4  The EXPRESS resource constructs for modeling the case-of relationships are defined in Annex F of this part
of ISO 13584.
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3.25

item

thing that can be characterized by means of a characterization class to which it belongs and a set of property
value pairs

NOTE 1  This definition supersedes the definition given in ISO 13584-24:2003, that was the following: “a thing that can
be captured by a class structure and a set of properties”.

NOTE 2 In the ISO 13584 standard series, both products and features of products that correspond to composite
properties are items.

3.26
leaf charagterization class
characterigation class that is not further specialized into more precise characterization classes

EXAMPLE Countersunk flat head screw with cross recess (type Y) and hexagon socket head cap screw with mgtric
fine pitch thfead are leaf characterization classes defined in ISO 13584-511 .

3.27
non-leaf characterization class
characterigation class that is further specialized into more precise characterization classes

EXAMPLE Externally-threaded component and metric threaded bolt/screw are ‘hon-leaf characterization clasges
defined in 130 13584-511 .

3.28
non-quantitative data element type
data elemgnt type that identifies or describes an object by means ‘©of.codes, abbreviations, names, referenges
or descriptlons

3.29
part
material or{functional product that is intended to constitute a component of different products

[ISO 13584-1:2001, definition 3.1.16]

3.30
parts library

computer-¢ensible product ontology and)computer-sensible description of a set of products by means of
references|to this ontology

NOTE This definition supersedes the definition given in the first edition of this part of ISO 13584, which was [the
following: “identified set of datatand possibly programs which can generate information about a set of parts”.

3.31
product
thing or supstance-produced by a natural or artificial process

NOTE In"this part of ISO 13584, the term product is taken in its widest sense to include devices, systems @nd
installationsasMLas.maleuals,;w,saﬂ;mandsenm—;I' i

3.32

product categorization

part categorization

categorization

recursive partition of a set of products into subsets for a specific purpose

NOTE 1 Subsets which appear in a product categorization are called product categorization classes, or product
categories.

NOTE 2 A product categorization is not a product ontology. It cannot be used for characterizing products.
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NOTE 3  No property is associated with categorizations.
NOTE 4  Several categorizations of the same set of products are possible according to their target usage.

EXAMPLE The UNSPSC classification, defined by the United Nations, is an example of a product categorization that
was developed for spend analysis.

NOTE 5  Using the is-case-of relationship, several product characterization class hierarchies can be connected to a
categorization hierarchy to generate a single structure.

3.33

pr e
part categorization class
cafegorization class

clags of products that constitutes an element of a categorization

EXAMPLE Manufacturing Components and Supplies, and Industrial Optics are examples,of-a product cgtegorization
clags defined in the UNSPSC.

NOJTE 1 No rule is given in this part of ISO 13584 about how to select categorization classes. This| concept is
intrbduced (1) to clarify its difference with characterization class, and (2) to explain‘that the same characterigation class
car| be connected to any number of categorization classes.

NOITE 2  There is no property associated with a categorization class.

3.34
praduct characterization
part characterization

degcription of a product by means of a product characterization class to which it belongs and a set pf property
valpe pairs

EXAMPLE Hexagon_head_bolts_ISO_4014 (Product grades = A, thread_type=M, length= 50, Diametgr = 8) is an
exgmple of a product characterization.

3.

praduct characterization class

part characterization class

characterization class

claps of products that fulfil the same function and that share common properties

NOTE Product characterization classes can be defined at various levels of details, thus defining a clags inclusion
hiefarchy.
EXAMPLE Metricthreaded bolt/screw and hexagon head bolt are examples of product characterizafion classes

deflned in ISO 13584-511. The first characterization class is included in the second one. Transistor and bipolar power
transistor are examples of product characterization classes defined in IEC 61360-4-DB. The second one is induded in the
firs{ one.

3.{
prgduct ontology
pa Y

ontology
model of product knowledge, done by a formal and consensual representation of the concepts of a product
domain in terms of identified characterization classes, of class relations and of identified properties

NOTE 1 Product ontologies are based on a class-instance model that allows one to recognize and to designate the
sets of products, called characterization classes, that have a similar function (e.g., ball bearing, capacitor), but also to
discriminate within a class the various subsets of products, called instances, that are considered as identical. It is
advisable that the rules defined in ISO 1087-1 be used for formulating designation and definitions of characterization
classes. Instances have no definitions. They are designated by the class to which they belong, and a set of property-value
pairs.

NOTE 2  Ontologies are not concerned with words but with concepts, independent of any particular language.
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NOTE 3  “Consensual’” means that the conceptualization is agreed upon in some community.

NOTE 4  “Formal” means that the ontology is intended to be machine interpretable. Some level of machine reasoning is
logically possible over ontology, e.g., consistency checking, making inferences.

NOTE 5 “ldentified” means that each ontology characterization class and properties are associated with a globally
unique identifier allowing one to reference this concept from any context.

NOTE6  The data model for ontology recommended in this part of ISO 13584 is the common 1SO13584/IEC61360
dictionary model, whose simplest version is documented in this part of ISO 13584. More complete versions are
documented in ISO 13584-25 and IEC 61360-5 (conformance classes 1, 2, 3 and 4 of both documents).

NOTE 7 |In this part of ISO 13584, each product ontology addressing a particular product domain compliant with, [the
common ISP 13584/IEC61360 dictionary model is called a reference dictionary for that domain.

EXAMPLE The reference dictionary for electric components, which is defined in IEC 61360-4-DB(is-'a product
ontology for| electric components compliant with the common 1SO13584/IEC61360 dictionary model. It is agreed upon by
all member podies of IEC SC3D. A corporate reference dictionary is agreed upon by experts designated<by management
on behalf of{the company.

3.37
property
defined parameter suitable for the description and differentiation of products

NOTE 1 A property describes one aspect of a given object.

NOTE 2 |A property is defined by the totality of its associated attributes."The types and number of attributes that
describe a groperty with high accuracy are documented in this part of ISO 13584.

NOTE 3 [This part of ISO 13584 has identified three different kinds of properties: product characteristics, confext
parameters pnd context-dependent product characteristics.

NOTE 4 [This definition of property supersedes the previous‘definition from the first edition of this part of ISO 13984
that was thg following: “an information that can be represented by a data element type”.

NOTE 5 [n the ISO 13584 standard series, a property:value is represented as a data element type.

3.38
property data type
allowed se} of values of a property

3.39
property definition class
product characterization classjin the context of which a product property is defined

NOTE In the commen{S013584/IEC61360 dictionary model, each product property has one property definition class
that defines|its domain-oftapplication. The property is only meaningful for this class, and all its subclasses, and it is saigl to
be visible oyer this domain.

EXAMPLE In" 1ISO 13584-511 , wrenching height has nut as its property definition class and major diametef of
external thr¢ad-has metric external thread as its property definition class.

3.40

quantitative data element type

data element type with a numerical value representing a physical quantity, a quantity of information or a count
of objects

3.41
reference dictionary
product ontology compliant with the common ISO13584/IEC61360 dictionary model

NOTE In the 1ISO 13584 standard series, a product ontology that addresses a particular product domain, based on
the common ISO13584/IEC61360 dictionary model, is called a reference dictionary for that domain.
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3.42

resource construct

collection of EXPRESS language entities, types, functions, rules and references that together define a valid
description of data

[ISO 13584-1:2001, definition 3.1.21]

NOTE This definition is adapted from the definition of resource construct in ISO 10303-1:1994, i.e., “the collection of
EXPRESS language entities, types, functions, rules and references that together define a valid description of product
data”.

3.
subclass
claps that is one step below another class in a class inclusion hierarchy

NO[TE In the common ISO13584/IEC61360 dictionary model, class inclusion hierarchies are“defined |by the is-a
reldtionship. They can also be established by the case-of relationships.

superclass
claps that is one step above another class in a class inclusion hierarchy

NOJTE 1 In the common ISO13584/IEC61360 dictionary model, class incllision hierarchies are defined |by the is-a
reldtionship. They can also be established by the case-of relationships.

NOTE 2  In the common ISO13584/IEC61360 dictionary model, a class’has at most one superclass specifigd by means
of gn is-a relationship.

3.
supplier library
parts library of which the information supplier is different from the library user

NO[TE This definition supersedes the definition given in ISO 13584-1:2001, that was the following: “set ¢f data, and
pogsibly of programs, for which the supplier is>defined and that describes in the standard format defined in this
Intdrnational Standard a set of products and/ora-set of representation of products”.

visjible property
prdperty that has a definition/meaningful in the scope of a given characterization class, but that does not
neg¢essarily apply to the various-products belonging to this class

NO[TE 1 Meaningful indhe-scope of a given characterization class means that a human observer is able t@ determine,
for fany product of the characterization class, whether the property applies, and, if it applies, to which product aspect it
corfesponds.

NOITE2  The'concept of a visible property allows sharing the definition of a property among product chafacterization
clagses where.this property does not necessarily apply.

EXAMPLE The non-threaded length property is meaningful for any class of screw but it applies only to those screws
that have a non-threaded part. It can be defined as visible at the screw level, while becoming applicable oply in some
subctasses:

NOTE 3  All the visible properties of a superclass that is a product characterization class are also visible properties for
its subclasses.

NOTE 4  To facilitate integration of component libraries and electronic catalogues based on ISO 13584-24:2003 and
ISO 13584-25, these parts of ISO 13584 request that only properties that are applicable to a class be used to characterize
their instances in component libraries and electronic catalogues.

NOTE 5  This definition of a visible property supersedes the previous definition from ISO 13584-24:2003 that was the
following: “a property that is defined for some class of products and that does not necessarily apply to the different
products of this class of products”.
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4 Abbreviated terms

BSU Basic Semantic Unit

DET Data Element Type

ICS International Classification of Standards

IRDI International Registration Data Identifier

MathML XML _schema for mathematical notations

SI Systéme International d'Unités (International System of Units)

UNSPSC | United Nations Standard Products and Services Code

5 Desdription of a hierarchy of characterization classes of products

5.1 Rel3gtionships between product categorization and product ontologies
This part of ISO 13584 provides the resource constructs for developing twokinds of product hierarchies:

— produ¢t categorizations, often called classifications, where sets{of“products are recursively split ipto
subsels for organization purpose, such hierarchies are not assogiated with properties, and

— produ¢t ontologies, where characterization classes of products are specialized into more precise
charagterization classes for product characterization ‘purposes, such classes are associated with
properties.

Product categorizations are never used for characterizing products. Thus, changes in product categorizatigns
do not aff¢ct product characterizations as they might be recorded in product structure or in a databape.
Contrariwige, changes in product ontologies y;-affect all existing product characterizations. Product
categorizations and product ontologies have a-quite different life cycle. Product ontologies should be very
stable when product categorizations may change over time, over space and over kinds of users without any
consequerice for product characterizations:

As a consgquence, product categorizations and product ontologies shall never be mixed, nor connected|by
is-a relatiopships. When it prove$ useful to organize various ontologies into a single structure, or into sevagral

searching ptructures, characterization classes may be connected to categorization classes using the casg-of
relationship.

5.2 Rel3gtionships'between classes

5.2.1 Class inclusion relationship

|n ObeCt -OH nnl-nrl r\n’\| oic olace inaliiol An rnlnl- nnoh mn-_alen oallad crihes mr\|' oR conctitiitoc o hacic AnArat on
] ierted-analysis-class-inelus ationship-also-called-subsumption—censtitutes-a-basic-operat

of modeling domain knowledge. A class A1 is said to be subsumed by a class A if, in any context, every
object belonging to A1 also belongs to A.

In most object-oriented languages, class inclusion relationship is represented by inheritance: if A subsumes
A1, not only all instances of A1 belong to A, but also all properties defined for A also apply to A1. Moreover,
this inheritance mechanism is the only mechanism which allows two classes to share the same properties.
This identification of class inclusion and inheritance, which often leads to multiple inheritance, makes object-
oriented models not modular and poorly reusable in contexts slightly different from the ones where they were
designed for. To provide for modularity of product ontologies, two different representations of the class
inclusion relationship are defined for the ontology model defined in the ISO 13584 series of standards.
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The usual is-a relationship, defined in this part of ISO 13584, allows single groups or organ

izations to

build single subsumption hierarchies, either product ontologies or product categorizations, with simple

inheritance of properties for product ontologies.

The case-of relationship, whose EXPRESS resource constructs are defined in Annex F of this part of
ISO 13584, provides for modularity of ontologies. It does not imply any automatic inheritance, but it

allows the subsumed class to explicitly import some or all of the properties which are visi

ble and/or

applicable for the subsuming class. This relationship allows in particular: (1) to link a characterization
class to one or several categorization classes, (2) to import in the context of some standardized
characterization hierarchies some properties already defined in other standardized characterization
hierarchies, (3) to connect a user dictionary to one or several standardized characterization hierarchies
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(See Annex J), (4) 1o describe a product using the properties of diiferent classes. VWhen prad
class A1 fulfil two different functions, and thus should be described by properties associate]
different classes, A and B, A1 may be connected by is-a to €; g., A, and by case-of to B,

e that class inclusion relationship may be used both for grouping several subclasses, that]

H of object, defined by a particular superclass, into more specialized kinds of the_ same object,
cialized subclasses. In both cases, is-a relationship is used if inheritance is implied, case-of is
nheritance is implied.

.2 Aggregation and composition

ducts may be assemblies of other products. For instance a-bolted assembly may consist g
sher and a nut. Such a relationship if often called aggregation;

me products may also be difficult to characterize using 'simple properties. They may be m
cribed by several features of the product, each one described both by referencing a characteriz

5ses is often called a composition relationship.

AMPLE 1 A screw is more easily characterized by separately specifying its head (belonging e. g., tq
d class, with a height and a distance across«fiats), its thread (belonging e. g., to metric thread class) an
ure. The relationship between the screw class and each of its feature classes is a composition relationship.

pregation and composition need to.be conceptually distinguished. Aggregation applies when a p
hcluded in another product may exist independently of the latter. The assembly has not nece
he life cycle as its components, and it is possible that a component changes without con
embly. Contrariwise, compesition applies for features that have exactly the same life cyc
bedding products, that-may not exist without their embedding product and that may not chan
nging the product te‘which they belong. Thus, distinction between composition and aggred
ween feature and.stand-alone product is clearly defined at the conceptual level.

this conceptgal-difference should not necessarily be reflected at the data representation level.

AMPLE 2 An ISO-standardized screw thread can only exist as part of a screw. Thus, at the conceptu
sidered_as a property of screws (composition). Nevertheless, ISO-standardized screw threads only exist in
imefisions. Thus, For an efficient data storage and exchange, it should be possible at the data level:
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10 consider 150O-standardized screw threads as a set or predefined instances that may be e. g., stored In a

to exchange this set of instances independently of any screw, and

table,

— to describe a screw without embedding its thread property values, but just referencing a thread instance, possibly
exchanged separately.

In the common ISO13584/IEC61360 dictionary model, composition and aggregation are considered as a
conceptual difference without particular requirements on data representation. Both products and feature shall
be modeled as item_classes, and both composition and aggregation relationships are represented by means
of a property. The conceptual difference is established by a particular Boolean attribute of item_class called
instance_sharable. An item_class of which instance_sharable equals frue represents a stand-alone
product that exists independently of any aggregation relationship. The same real world instance of such a
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class may be referenced by any number of other real world instances. An item_class of which
instance_sharable equals false is a feature class that represents a composite property. A real world
instance of such a class may only exist when embedded in exactly one product. Nevertheless, it is
implementation dependent to decide whether several real world instances of features modeled by the same
set of property-values pairs are represented by several EXPRESS pieces of data or by the same piece of
data in the data exchange file.

5.3 Simultaneous description of characterization classes of products and products
properties
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a root, each non-leaf characterization class shall be split into non-leaf charactéerization subclasg
af characterization classes of products are obtained. In choosing these characterization class
stantiation rule (RULE 3) is important. Each of these characterization (classes may be used
bt characterization purpose.

recommended to start from the leaf characterization classes that correspond to those families
hich are currently of widespread use in the domain and suchthat for each class all its instang
scribed by the same properties. Then non-leaf characterization classes are created progressiv
e classes using the instantiation rule criterion defined in 6:1.3.

andardized characterization hierarchies and any particular supplier hierarchy shall simultaneoy
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ierarchical) properties.

ng of each characterization class of* products and of each property shall be such that a hum
hall be able to determine, for a_given product:

characterization classes of products to which it belongs and those to which it does not belong;
pect of the product te'which every applicable property corresponds.

aneous definition—of characterization classes of products and of properties related to ev
ation class of products improves their definition. The extent of a characterization class of produ

learer through' the properties that apply to its products; the meaning of a property is explained
erization‘class of products defining its field of possible application.

By definin

characterization classes of products through a hierarchy with inheritance, the definition of ea

of the hierarchy, the subclasses of a characterization class of products should be mutu'
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property cin be factored to the highest characterization class level for which this property is meaningful gnd

may be applicable in various subclasses.

5.4 Applicable and visible properties

Thus, for defining a precise characterization hierarchy, two kinds of requirements shall be addressed.

— The precise definition of a property requires to refer in its definition to the kind of products for which the
property is meaningful.

The precise definition of a class requires to provide criteria for class membership.
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In the ISO 13584 standard series, these two requirements are represented by means of two of class- property

EXAMPLE 1

relationships.

The domain for which a property is meaningful is specified by means of a class that con
property definition class. The textual definition of the property contains in general references to
Thus, only products that are member of the property definition class of a property, or of

stitutes its
this class.
any class

included in that class, may have an aspect that can be mapped unambiguously onto the property. The

property is said to be visible, i.e., meaningful, for this class and all its subclasses.

The relubrication feature defined within the bearing class as "device which allows lubricant to reach the

rolling or sliding surface of a bearing" is clearly defined for any bearing. But it cannot be used unambiguously for

ch

EX}
chg

All
inc
EX]
bel

WH
in

racterizingany proaduct that s Tota bearng-
have an aspect corresponding to each of these properties are members of the class, All.these
that are criteria for class membership are said to be applicable to this class.

AMPLE 2 The bore diametre and the outside diametre are properties of a rolling bearing. A product for
racteristics do not exist is not a rolling bearing.

the products of a subclass being members of its superclasses, applicability is inherited throu
usion hierarchy.

AMPLE 3 The bore diametre and the outside diametre are properties that necessarily exist for
bnging to a subclass of rolling bearing such that: ball bearing and roller-bearing.

en a property P is defined with a class C as its property definition class, it may arrive that som
C have no aspect that corresponds to P. Thus not alkthe visible properties of a class are n

applicable properties for that class. It is the reason whyWisible properties and applicable properti

be

EX
Ne

Th
prd
def
prd

pOs

thr
of
me

NO|

distinguished.

AMPLE 4 A relubrication feature does not exist.for sealed bearings for which lubrication is done one
ertheless, sealed bearings are bearings.

b

b

root of the tree were a property is-Visible is to be selected when the property is defined
perty definition shall include the specification of the property definition class. Applicable properti
ned when a characterization class’ is defined. There exist two mechanisms for creating an
perty in a characterization class:

the first one is to turfi on as applicable a property that is already specified as visible for
sibly through inheritancCe;

the second onieyis to import the property from another class, possibly belonging to another
bugh the case-=0f class to class relationship. The case-of relationship expressing the fact that th
he referenced tlass also covers the referencing class products, properties of the referenced
aningful for,product of the referencing class.

TE 1 The main goal of the case-of relationship is to share properties across different hierarchies

NO

The criteria for class membership is specified by means of a set of properties. Only those products that

properties

which such

gh a class

bll products

e products
ecessarily
bs need to

and for all.

because a
bs shall be
applicable

this class,

hierarchy,
b definition
class are

TE-2 To facilitate intearation of comnonent libraries and electronic _cataloaues based on 1SO 13584-3

4:2003 and

ISO 13584-25, these parts oFISO 13584 rec}uest that only properties that are appﬁcable to a class be used to characterize
their instances in component libraries and electronic catalogues.

5.5 Purpose of a standardized characterization hierarchy

Due to the diversity of the real world, the characterization classes of products and the properties forming a
standardized characterization hierarchy are not intended to exhaustively describe every product. They are
only aimed at characterizing the various products of a domain by means of those characterization classes
and those properties on which consensus has been reached. Among other capabilities, standardized
characterization hierarchies should at least provide for:

multi-supplier characterization;
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5.6 Use

interchangeability between different products;

multi-supplier search.

of the standardized characterization hierarchy

When describing his/her own products a user of the ISO 13584 standard series may choose:

defined by the standardized characterization hierarchy;

to de
charag

importing from it all the properties that prove useful in its context.

In the lattg
characteriz
characteriz
needed. T
standardiz

The first approach is simpler. The second approach allows to build a hierarchy:more adapted to the particy

needs of
relationshi
reference §

5.7 Clags valued property

Due to the
structures

In this cas

for the standardized characterization hierarchy. Eaeh other perspective considered relevant is represented

a property
of the prop
way is inhg

The data {
different hu

Querying ¢
to retrieve

5.8 Compatibility\between ISO 13584 and IEC 61360 standard series

The sche
TC184/SC

ine its own characterization hierarchy, and to connect it to one or several standardiz
terization hierarchies using the case-of relationship defined in Annex F of this part of ISO\135

r case, the user shall connect each of his/her characterization classes of produgts to the low|
ation class. Then, the user may refine this characterization class with more-specific classes

ne higher the level of the connection is, the less the user will be able to'take advantage of
bd characterization hierarchy and of the corresponding properties (see Aanex J).

each particular user. Anyway, thanks to the importation mechanism defined by the case
b, automatic integration of data from different sources may be,performed for all those data t
tandard-defined properties.

diversity of the perspectives that may be adopted for a set of objects of the real world, differ
for a non-leaf characterization class of productsimay emerge (see example in section 6.1.4).

b, the structure that permits the maximum'applicability of the factored properties shall be selec
that may only be assigned one single.value to a characterization class of the tree. The assignm
erty to a characterization class may.be defined at any level of the subtree. The value assigned t

rited by all the subclasses.

ype of such a property s represented as a set of unique codes. Each code is associated W
man readable and trapslatable representations.

articular values of this property at the level of some non-leaf characterization classes would all
sets of subclasses of this class independently of the hierarchical decomposition of this class.

mata ‘presented in this part of ISO 13584 have been developed as a joint effort |

explained
1ISO13584/

to make reference to standardized characterization classes of products and properties, when they are

ed
B4,

est

ation class of the standardized characterization hierarchy that includes all theyproducts of this

as
he

lar
-of
hat

U

nt

-

ed
as
ent
his

ith

50
As

1/AWG2 and IEC SC3D to combine the requirements of IEC 61360 and ISO 13584 users.
IEC61360 dictionary model of which the schemata presented in this document are the simpl

lon
est

functional subset. This subset is documented both in IEC 61360-2 and in this part of ISO 13584, and it is
allowed for use, both in the context of ISO 13584 and in the context of IEC 61360, for exchanging simple
dictionary data.

The schemata presented in this document contain a number of entities defined as abstract supertypes
without any subtype defined. These resources are mechanisms that provide for latter extensions. As specified
by the ISO 10303-11:1994 entities defined as abstract supertypes cannot be directly used.

Two attributes defined in the schema documented in this part of ISO 13584 were specifically designed to
address IEC 61360 particular requirements. These extensions are as follows:
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in the item_class entity, the optional value_code attribute;

in the value_domain entity, the optional terms attribute.

These optional attributes are not recommended for use by ISO users. Nevertheless these attributes are part
of the common ISO13584/IEC61360 dictionary model and they shall be processed by any implementation
that claim conformance to either standard to ensure full interoperability between ISO 13584 and IEC 61360

di

6

To
foll
refi
of

ne

6.

6.

R

ctionary data.

simplify the analysis when creating standardized characterization hierarchies or supplier’hiera
bwing rules, that allow the splitting of the analysis into two phases, should be applied. Thefirst s
brs to the choice of the characterization class hierarchy. The second set of rules refers to the 3
properties with characterization classes of products. In fact the process should be iterative. Iden
v properties might lead to reconsidering some design choices done during classyhierarchy de
and vice versa.

1 Choice of characterization class hierarchy

:r Field of application
LE 1 — Field covered by the hierarchy.

The definition of the root class of a characterizationchierarchy shall clearly identify all the pr
may be characterized using this characterization thierarchy.

It is recommended to develop standardized characterization hierarchies for each prodd
addressed by ISO or IEC standards.

rchies, the
bet of rules
ssociation
ification of
elopment,

bducts that

ct domain

The root of such hierarchies, andfor possibly some other nodes, may be connected with the

International Classification of Standards (ICS) to clarify the domain covered by the hierarchy.

NO[TE Connection with the ICS, and possibly with other categorizations may be formally expressed using|the case-of

reldtionship defined in Annex F of this\part of ISO 13584.

6.:].2 Upper section of the class hierarchy

RULE 2 — Organization of a product domain.
The role‘of\the upper section of a standardized characterization hierarchy is to organize the various
aspects>of a product domain using class inclusion relationships and to factorize properties| This may
lead\to’ define abstract classes that gather items that are different in nature, such thgt products
classes and feature classes provided that some visible properties need to be shared at these levels.
Such classes are said to be abstract because all members of such classes are necegsarily also
members of some of their subclasses.
When there is no need to share some properties across items that are different in nature, such that

6.

R

©

products classes and feature classes, separate hierarchies may be defined.

1.3 Lower section of the class hierarchy

ULE 3 - Instantiation rule.

Below the upper section of the hierarchy, a characterization class of products shall be created only:

when it is possible and advisable to order or to search for a product by characterizi
member of this characterization class, or

1ISO 2010 — All rights reserved
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EXAMPLE

significant state (phase) of his design process.

To group screws for metal, wood and sheet metal within one characterization class "screws",

when a user could reasonably choose a product of such a characterization class to represent a

is

contradictory to the rule of instantiation. During a design process a designer would never select a screw without knowing if
this screw was a machine screw or a wood screw. Therefore, it is necessary to define below the upper section
"bolts/screws/studs" different characterization classes of products for the different types of screws.

6.1.4 Multiple perspectives on the class hierarchy

It may appear that at some point in the class hierarchy, several point of views can be used to define a

substructu

RULE 4a -

When the application of the instantiation rule (RULE 3) leads to different possible structures of so

e for that hierarchy.

Maximum applicability

hracterization classes depending upon a point of view, the structure that enables the maxim
plicability of the factorized properties shall be selected.

Class valued properties

e other points of views considered essential for selection purposes « not selected however for
icture according to the maximum applicability rule (RULE 4a) — shall'be represented by means
ss valued properties (cf. paragraph 5.7). Those are intended to\be queried by the user to seleg
of characterization classes that correspond to the other points\of view.

Class valued assignment level

tlass valued property shall be assigned a value atthe level of a characterization class where t
perty value applies for every leaf characterization\class of the corresponding subtree and does

ply for the immediate parent characterization class.

The characterization class of circular bearings may split up into ball, needle and conical bearings or
ngs and non-sealed bearings. The first pérspective is selected for structuring purposes (RULE 4a). A cl
erty, named "is_sealed", that is intendedto take a constant BOOLEAN value in the lower characteriza
bfined as class valued property at thecircular bearing characterization class level (RULE 4b). That propert
value in all the classes whose all bearings are either sealed (is_sealed = TRUE) or unsealed (is_seale

pciation of properties

perties to be considered
Choice of properties.
a minimam, those properties that characterize a non-leaf characterization class of products 3

products, shall be associated as visible or as visible and applicable as appropriate with

me
m

he
of
ta

hat
not

nto
RSS
ion
y is
H =

nd

t can'\be used when searching products for every sub-class of this non-leaf characterization class

he

ch
ap
RULE 4b
Th
str
cla
se
RULE 4c
A
prd
ap
EXAMPLE
sealed bear
valued prop
classes is d
assigned a
FALSE).
6.2 Ass
6.2.1 Prg
RULE 5 -
As
tha
of
st

ol PUH pu | o s H ' | |
Nnuaruiccu oliaravloricauurt ricrarol Iy.

Those properties that are not used (or rarely used) for searching purposes can be added as
appropriate.

6.2.2 Semantic identification of properties

The followi

18

ng rule gives two criteria for deciding when two properties have the same semantics.
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RULE 6 — Semantic identification

Two characteristic properties of two different products shall be factored to a higher level of the
hierarchy, if and only if, they are considered to have the same semantic meaning. Such a decision
shall be justified by satisfying one of the two following criteria:

— interchangeability criterion: the two products can, in some circumstances, be interchangeable and when
interchanged the two characteristic properties shall have identical values;

— criterion of homogeneity in processing: the two properties play an identical role with respect to some
process, automatic or non automatic, that might be performed over a set of products.

Otherwise, two different properties shall be defined.

EXAMPLE 1

intgrchangeability criterion.

EXAMPLE 2

The properties thread diameter of hexagon head screws and cylindrical chead scr¢ws fit the

The properties mass (calculation of the total mass of a product), designation’(for part lists), |diameter of

corfical attachment of tools (for automatic tool exchange) or the outside diameter of cylindrical electronic components (for

autpmatic placement) fit the criterion of homogeneity in automatic processing.

EXAMPLE 3

repfesented as the same property.

6.23 Factoring rule

It ig not possible in every case to define a hierarchy in which;

A thread diameter of a screw for wood or of a screw for metal,is/characteristic properties fhat are not

— | every property having the same semantics in seveftal subclasses is factorized (i.e. defined only once and

inherited) as a unique property at the level of the\.ascendant characterization class;

— | any property defined at the level of a non-leaf characterization class of products applies actually (i.e. has

a value) to every product in every sub-class.

To|create an intermediate characterization class in order to factorize a property may be prevented by the

insjantiation rule (RULE 3) that is used.for defining the characterization class hierarchy.

The following rule provides guidelines for systematically factorizing of properties having the same|semantics

whlle maintaining the instantiation rule.

RULE 7 — Applicability of-inherited properties.

Two propérties having the same semantics (RULE 6) in two characterization classef shall be
factorizéd-as a unique property defined at the level of the common ascendant characterizgtion class.
If this\property does not apply to some subclasses, it shall be defined as a visible property. This
property may be specified as applicable in the various subclasses where it is visible. When|a property
is>specified as applicable, its definition shall be such that for any sub-class there is no doubt about its
applicability, and when it applies, there is no doubt about the product aspect it corresponds to.

EXAMPLE 1

The property "material”, the definition of which would be "material from which the product is made"

cannot be factored; we do not know for example to which property it corresponds for a turning tool with carbide brazed tip.

EXAMPLE 2

The property "single material", whose definition would be "property only applicable to products made from

one single material; the value of this property is the code of the single material", corresponds with the semantic
identification rule (RULE 7).
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7 Dictionary elements that describe properties of products
Properties of a product are classified into:

— product characteristics;

— context dependent characteristics;

— context parameters.

7.1 Mapping of properties onto the common 1SO13584EC6 1360 dictionary modet ]

In the common ISO13584/IEC61360 dictionary model, a property is mapped onto a property -BSU that
carries its|identification and a property_DET that provides its description. Note that property” DET| is
abstract, thus its subtypes have to be used.

A product [characteristic is mapped onto the non_dependent_P_DET subtype of property DET, a context
dependentf] characteristic is mapped onto the dependent_P_DET subtype of property " DET and a context
parameter fis mapped onto the condition_DET subtype of property DET.NOTE  Context parameters and
context dependent characteristic shall be represented at least when they prove useful for selection purposes.

The chanacterization class that defines the \visibility of a property is mapped onto the
property_BSU.name_scope attribute. The applicability of a property is defined by the class(es) to which if is
applicable through the class.described_by attribute of this(these) class(es).

In this sectjon, the main attributes linked directly or indirectly to a property are described.

7.2 Attrlbutes
Each prodiict property is described by a dictionary elementthat contains the following attributes:

—  code;
—  definition class;

—  dataltype;

— preferred name;

—  short name;

— preferred letter symbal;

—  syngnymous letter/symbols;
—  syngnymous\name;

— property type classification;

—  definition:

—  source document of definition;
—  note;

— remark;

— unit;

— condition;

— formula;

20 © 1SO 2010 — Al rights reserved
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— value format;

—  date of original definition;
— date of current version;
— date of current revision;
— version number;

— revision number;

— S deprecated;
— is deprecated interpretation;

— administrative data.
The entry for each attribute is structured in the following way (entries may be omitted-if not applicable):

— | Name of the attribute;

— | Obj: Objective;

— | Descr: Description;

— | Oblig: Obligation;

— | Trans: Need for translation;

— | For: Representation format or maximal number and type of characters if it is a string;

— | Mapp: Mapping onto the attributes used, in the common [SO13584/IEC61360 |dictionary
model;

— | Expl: Example.

NOJTE For internal purposes within a company, other attributes and/or other codes for some attributes can be defined

but|they cannot be used for exchange purposes.

7.21 Code

Obj: To identify a~property within a characterization class of products and to allow ap absolute
identification, within the data dictionary when it is associated with the information supplier code
and withtawersion number.

Degcr: A basic semantic unit associated with the property.

Oblig: Mandatory.

Trgns: No translation.

Mapp: property_DET\dictionary_element.identified_by\basic_semantic_unit.code

7.2.2 Definition Class

Obj: To specify for which characterization class the property is defined.

Descr: The code of the characterization class that is the root of the tree where this property is visible.
Oblig: Mandatory.

Trans: No translation.
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Mapp:

property_DET\dictionary_element.identified_by\property_BSU.name_scope

7.2.3 Data Type

Ob;j: To specify the data type of the property. The data type describes the set of values that may be
assigned to a property.

Descr: A type conforming to the type system specified in the common ISO13584/IEC61360 dictionary
model that specifies the data type of the property.

Oblig: Mandatony

Trans: No translation.

Mapp: property_DET.domain

NOTE property DET.domain refers to data_type which again will be subtyped for the various‘pgssible data types.

Thus, the data type is directly attached to the property. However, an identification mechanism using‘a named_type and a

data_type_FSU is also available for the cases where the same data type is intended to be uséd for different propert|es.

When a data_type is intended to be used by different properties, the definition of this data_type as a named_type

provides for|separate up-dating of the data-type and of the properties that refer to it.

7.2.4 Prdferred Name

Obj:

Descr:

Oblig:

Trans:

For:
Mapp:
Expl:
7.2.5

Ob;j:

Descr:

Oblig:

Trans:

For:
Mapp:

Expl:

22

Sh

To give a name of the property (in full length where possible). It is used for communication 3
understanding.

the preferred name in the International Standardtis longer than the maximum length allowed
this attribute it shall be meaningfully abbreviated:

Mandatory.

To be translated.

255, alphanumeric.
property_DET\class_and_property_elements.names\item_names.preferred_name

Threaded diameter

brt Name
To giveraname of the property for representation in limited space.

It isya"meaningful abbreviation of the preferred name. If standardized abbreviations exist th
should be used. It can be identical to the preferred name or letter symbol.

The preferred name is identical to the name that is.used in International Standards if availablg.

nd

for

ey

Optional.

To be translated, in the case that the short name is identical to the letter symbol, it shall be the

same in all languages.
30, alphanumeric.
property_DET\class_and_property_elements.names\item_names.short_name

thread_diam.
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7.2.6 Preferred Letter Symbol

Obj:

Descr:

EXAMPLE

To allow a shorter name of the property. When it exists, it is used in place of the short name for
representation in tables, formula, drawings etc...

The letter symbol is unique within a characterization class of products. It shall be derived from
International Standards. The preferred letter symbol is always provided in a text representation.
It may also be provided in a MathML-Text representation.

1ISO 80000/IEC 80000 (formerly ISO 31), IEC 60027 , IEC 60748 and product standard may be source of

letter symbols.

Oblig:
Trgns:
For:

Mapp:

7.27 Synonymous Letter Symbol

Obj:

Depcr:

EXAMPLE

profuct standards.

Oblig:
Trgns:
For:

Malpp:

7.28 Synonymous Name

Optional.
No translation.
Alphanumeric and MathML format (if provided).

property_DET.preferred_symbol

To allow further shorter name of the property. It is used’for representation in tables, formula,
drawings etc...

The letter symbol is unique within a characterization class of products. It shall be dgrived from
International Standards.

Examples of such standards are ISO 8000Q0/IEC 80000 (formerly ISO 31), IEC 60027 , IEC 60748 or

None, one or more synonym letter symbols are allowed. The synonym letter symbo| is always
provided in a text representation.:it may also be provided in an MathML representation|

Optional.
No translation.
Alphanumeric and MathML format (if provided).

property> DET.synonymous_symbols

Obyj: Synonyms to the preferred name may be provided to facilitate transition from names used
for local or historical reasons.

DebcE: Alternative designation that differs from the given preferred name but represents|the same

concept. None, one or more synonymous names are allowed.

Oblig: Optional.

Trans: To be translated.

For: 255, alphanumeric.

Mapp: property_DET\class_and_property_elements.names\item_names

.synonymous_names
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7.2.9 Property Type Classification

Obj:

Descr:

Oblig:
Trans:
For:

Mapp:

NOTE

ISO 80000/I
of non quan

7.2.10 Def

Obj:

Descr:

Oblig:
Trans:
For:
Mapp:
7.2.11
Ob;j:

Descr:

Oblig:
Trans:

NOTE

For:

Mapp:

24

So

To classify the different properties defined in order to make large collections of property
definitions more manageable.

The whole set of properties are divided into subsets according to the categories defined in
ISO 80000/IEC 80000 (formerly 1SO 31). The property type classification attribute is the

reference to the ISO 80000/IEC 80000 category that is relevant for the property.

Optional.

No translation.
One capital letter and two digits.
property DET.DET_Classification

A survey of the main classes and categories of properties in ISO 80000/IEC 80000 is.given in Annex A.
EC 80000 classification of quantitative measure is given in Annex H. The ISO 80000/IEC 80000 classifica
litative properties, also called identifications and indicators, is given in Annex A.

inition
To describe the meaning of the property.

Statement that describes the meaning of the property and. permits its differentiation from all ot

document.
Optional

To'be translated.

he
ion

her

properties. It shall be a definition in the sense that it'shall be complete and unambiguous. |All
significant words are free from homonym and synonymy.
Mandatory.
To be translated.
Unlimited alphanumeric string.
property_DET\class_and_property_elements.definition
irce Document of Definjtion
A reference to the;source document from which the property definition was derived.
As a minimum ‘the reference shall be given with the document number and date of issue of the

When the document is represented as an identified_document. The name of the document may be provided in
various languages. In an exchange conforming to ISO 13584-25 or to ISO 13584-35 (OntoML) the documents themselves
may be exchanged in various languages.

Alphanumeric. An identifier of the document.

property_DET\class_and_property_elements.source_doc_of_definition\
identified_document.document_identifier

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

7.2.12 Note

Obj:
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To provide further information on any part of the definition, which is essential for the
understanding of that definition.

Descr: It shall be copied from the definition in the source document into the definition of the property.
Oblig: Optional.

Trans: To be translated.

For: Unlimited-alphanumerie-strng:

Mapp: property_DET\class_and_property_elements.note

7.213 Remark

Obyj:
Degcr:
Oblig:
Trgns:
For:
Malpp:

7.2114 Unit

Obj:

Dejcr:

Explanatory text to further clarify the meaning of the usage of the propetty.
Free text remarks. It shall not influence the meaning.

Optional.

To be translated.

Unlimited alphanumeric string.

property DET\class_and_property_elements.remark

Prescription of the default unit, and possibly of alternative units in which the yalue of a
quantitative property is expressegd:

A formal model of one or several units, and/or one or several references to a dictionary of units
from which the formal model of units may be obtained.

NQ[TE 1 Identifiers providing for referéncing a dictionary of units allow to download the formal model from fa resolution

seryice compliant with ISO/TS 29002-20 .

Oblig: Mandatory (for,quantitative data).

Trgns: No tranglation.

For: Units-are represented as specified in ISO 10303-41 using, if required, the extensions gpecified in
thereommon 1SO13584/IEC61360 dictionary model. Mathematical strings may also be provided.
A’ mathematical string is always provided in a text representation. It may also be provided in
MathML representation. Reference to a dictionary of units is done by identifiers conjpliant with
ISO 29002 standard series.

Mapp: property_DET.domain\int_measure_type.unit or

property_DET.domain\real_measure_type.unit or
property_DET.domain\rational_measure_type.unit

and/or

property_DET.domain\int_measure_type.unit_id or
property_DET.domain\real_measure_type.unit_id or
property_DET.domain\rational_measure_type.unit_id

and/or

property DET.domain\int_measure_type.alternative_units or
property_DET.domain\real_measure_type.alternative_units or
property DET.domain\rational_measure_type.alternative_units
and/or

property DET.domain\int_measure_type.alternative_unit_ids or
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property_ DET.domain\real_measure_type.alternative_unit_ids or
property_DET.domain\rational_measure_type.alternative_unit_ids

NOTE 2  The data model allows alternative units, but when alternative units are allowed, they are listed in the property
definition and each property value represented according to one alternative unit is associated with its corresponding unit.

7.2.15 Condition

Obj:

Descr:

To formally identify the context parameter on which a context dependent characteristic depends.

To give the code(s) of the adequate context parameter(s).

Oblig:
Trans:
For:

Mapp:
7.2.16 For

Obj:

Descr:
Oblig:
Trans:

For:

Mapp:

7.2.17 Value Format

Ob;j:

mula

Mandatory for context dependent characteristics.
No translation.
A reference to a set of basic semantic units.

property_DET\dependent_P_DET.depends_on

Rule or statement in mathematical form expressing semantics)of a quantitative property
formula shall not change any essential information of the meaning of that definition.

It is a mathematical expression of the property definition.
Optional.

No translation.

A mathematical string (a mathematical string-is always provided in a text representation; it may

also be provided in a MathML text representation).

property_DET.formula

Specification of the length.and pattern of the recommended presentation for displaying the va
of a property whose data’type is either string_type or any of its subtype, a number_type or 3
of its subtype or a-cellection of such values defined either by a level_type or an aggregate d
type: list_type,“set_type, bag_type, array_type or set_with_subset_constraint_type
present this attribute provides for guidance to the system about how string and numeric vall
should becdisplayed. This guidance shall not contradict the data type and the possi
constraints~on the property value. The value of this attribute should be compatible with the d
type of\the property: it should not change this data type, else it should be ignored. The value
this.attribute should also be compatible with the possible property constraints defined on

property values by means of the constraint schema provided in this edition of this part

ny
ata
If
es
ble
ata
of
he
of

ISO 13584, else it should be ignored.

NOTE 1

list_type, set_type, bag_type, array_type and set_with_subset_constraint_type are defined

ISO 13584-25.

Descr:

a)

26

in

When specified, the value format shall be defined according one of the height definitions below.
The syntax of these formats is defined in Annex D using a subset of the Extended Backus-Naur

Form (EBNF) defined in ISO/IEC 14977.

Non-quantitative data value formats: five definitions. They are intended for properties having a
non-quantitative type data-type, i. e., string_type or one of its subtype, or collections of such values.

Alphabetic Value Format (A),
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Mixed Characters Value Format (M),
Number Value Format (N),
Mixed Alphabetic or Numeric Characters Value Format (X),

Binary Value Format (B).

Quantitative data value formats: three definitions. They are intended for properties having
numeric values, i.e., number_type or one of its subtype, or collections of such values.

Oblig:
Trgns:
For:
Mapp:

NOJTE 2

Integer Value Format (NR1);
Real Numbers with Decimal-Mark Value Format (NR2),
Real numbers with Decimal-Mark and Exponent-Mark Value Format (NR3),
Rational Value Format (NR4).
Optional.
No translation.
80, alphanumeric.

property_DET.domain\simple_type.value_format

In case of named types, the value format refers to.the value of the data type referenced by the ref

attrlbute of this named_type.

7.2.18 Date of Original Definition

Obj:

Depcr:
Oblig:
Trgns:
For:
Mapp:
Expl:

erred_type

To show when the property(was defined by the information supplier and thus when it was

declared as valid by this<supplier. This date will never be changed and can bg
verification purpose.

The entry shall be in-accordance with ISO 8601.

Optional.

No translation.

10, alphanumeric.
property_DET\dictionary_element.time_stamps\dates.date_of_original_definition

1967-08-20.

used for

7.2-49Date-of Current-\fersion

Obj:
Descr:
Oblig:
Trans:
For:

Mapp:

To show the date when the current version was defined.
The entry shall be in accordance with ISO 8601.
Optional.

No translation.

10, alphanumeric.

property_DET\dictionary_element.time_stamps\dates.date_of_current_version
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7.2.20 Date of Current Revision

Obj:

Descr:
Oblig:
Trans:
For:

Mapp:
7.2.21 Vel

Ob;j:

NOTE 1
NOTE 2

Descr:

Oblig:

For:
Trans:
Mapp :
7.2.22 Re}

Obj:

NOTE 1
NOTE 2

Descr:

To show the date of the last revision number change.
The entry shall be in accordance with ISO 8601.
Optional

No translation.

10, alphanumeric

property_DET\dictionary_element.time_stamps\dates.date_of_current_revision

sion Number

To characterise each version of a property. A new version number of a property)shall be created
whenever a change in some attribute that describes this property influenceslits’use.

No change is allowed that affects the meaning of a property.

The changes in a property that affect its version number are defined in Clause 9.
A string that contains a natural number to indicate the different versions of a property during the
life cycle. Version numbers shall be issued in ascending«order. A new version of the propgrty
shall be generated according to the rules given in Clause.9.
Mandatory.

10, numerical.

No translation.

property_DET\dictionary_element.identified_by\basic_semantic_unit.version

yision Number
To characterise each revision of the same version of a property. A new revision number of a
property shall be created when a change in some attribute that describes this property influence
neither its meaning-nor its use.

No change is allowed that affects the meaning of a property.

The changes'in a property that affect its revision number are defined in Clause 9.

A sfring that contains a natural number used for administrative control of a property. Consecufjive
revision numbers shall be issued in ascending order for each value of the version of a propefty.

Oblig:
For:
Trans:

Mapp:

28

Per pmpprfy lmiqup hy its identifier nnly ane revision number is current at any time A Y,
revision number of the property shall be generated according to the definitions given in Clause 9.
When a new version is issued, the revision is set to ‘0.

Mandatory.

3, numerical.

No translation.

property DET\dictionary_element.revision
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7.2.23 |Is Deprecated

Obj: To specify whether a property may still be used or shall no longer be used for new
characterizations.

NOTE 1 Deprecated properties may be maintained in a reference dictionary to allow users to interpret
characterizations defined with previous versions of this dictionary.

Descr: An optional Boolean that specifies, when true, that a particular property has possibly been used
in the past but shall no longer be used for new characterizations.

NO[TE 2  When this attribute does not exist, the property is not deprecated.

Oblig: Optional.

For: A Boolean value.

Trgns: No translation.

Malpp: property DET\dictionary_element.is_deprecated

7.2.24 |Is Deprecated Interpretation

Obj: To specify for a deprecated property the deprecatignyrationale and how instance values of the
deprecated property should be interpreted.

Degcr: A note that is mandatory when a property is deéprecated.

Oblig: Optional.

For: A translatable text.

Trgns: To be translated.

Mapp: property_DET\dictionaty) element.is_deprecated_interpretation

7.2025 Administrative data
Obyj: To record information about the life cycle of a property.
Depcr: An entity-that represents the source language in which a property description was dgfined, the

list of lahguages in which the property description is translated and the possible status that
defines the life cycle state of the property.

Oblig: Optional.

For: An administrative_data entity.

Trans: No translation.

Mapp: property DET\dictionary_element.administration
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8 Dictionary elements that describe classes of products

8.1 Mapping of classes onto the common ISO13584/IEC61360 dictionary model

A characterization class is mapped in the common ISO13584/IEC61360 dictionary model onto a class_BSU
that carries its identification and an item_class dictionary element that provides its description. Both
instances of products and aspects of products are mapped onto item_class.

EXAMPLE 1 The head of a screw is a feature. In ISO 13584-511 , it is described by means of the head item_class.

The item_| —
item: eithe[ a stand-alone item (instance_sharable = true), or a feature (instance_sharable = false); Va
of this attribute does not imply any constraint at the data representation level.

EXAMPLE ? The same instance of a screw head class may be referenced by several instances of a\screw clasg. It
means that fhere exists several screw heads, but that all these screw heads have the same characterization class and fthe
same set of|property values.

NOTE 1 Two subtypes of item_class, named component_class and material_class, 'were defined within the
dictionary model of the first edition of this part of ISO 13584 and IEC 61360-2. These subtypes are deprecated, and they
are removed from this edition of this part of ISO 13584.

NOTE 2 [The following changes ensure that a dictionary conforming with the first_edition of this part of ISO 13584
conforms tq this edition: (1) replace component_class and material_class by‘item_class throughout the reference
dictionary; (R) add to each new item_class class the instance_sharable attribute, the value of which being true.

NOTE 3  |Another subtype of item_class, named feature_class, was provided in ISO 13584-24:2003. This subtypg¢ is
also deprecgted and its usage is not recommended in new implementations-of this part of ISO 13584 and IEC 61360-2.

NOTE 4 [The following changes ensure that a dictionary conforming with the first edition of this part of ISO 13%84
conforms tqd this edition: (1) replace feature_class by item_class throughout the reference dictionary; (2) add to each
new item_cjass class the instance_sharable attribute, the valiie“of which being false.

A categorigation class is mapped in the common,1SO13584/IEC61360 dictionary model onto a class_BSU
that carrieg its identification and a categorizationclass dictionary element that provides its description. Only
a subset ¢f the attributes of characterization, classes is also used for categorization class. A particllar
attribute tq categorization class, called categorization_superclasses, allows to specify its superclasseq in
the case-of class inclusion hierarchy.

NOTE 5 [The case-of relationship for.characterization classes also allows to import properties into the case-of clgss.
Thus, this felationship is represented by means of a different attribute. This is defined in Annex F of this par{ of
ISO 13584.

In this secfjon, the main attributes linked directly or indirectly to a class are described.

8.2 Attributes

Each charpctérization class of products is described by a dictionary element that contains the followjng
attributes:

— code;

— superclass;

— preferred name;

— short name;

—  synonymous name;

— visible types;
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— applicable types;

— class valued properties;
— visible properties;

—  applicable properties;
—  class value assignment;

— definition;

— | source document of definition;
— note;

— remark;

— simplified drawing;

— | date of original definition;
— | date of current version;

— | date of current revision;

— version number;

— revision number;

— constraints;

— is deprecated;

— is deprecated interpretation;

— administrative data.

Moreover, the dictionary element that describes a categorization class of products also contains th
attfibute:

— categorization_class_-superclasses.
The entry for each attribute is structured in the following way (entries may be omitted if not applicab

— | Name of theattribute;

e following

e):

— | Obj: Objective;

— | Descr: Description;

— Oblig: Obligation;

— Trans: Need for translation;

— For: Representation format or maximal number and type of characters if it is a string;

— Mapp: Mapping onto the resource constructs used in the common 1SO13584/IEC61360

dictionary model;

— Expl: Example.

© 1SO 2010 — All rights reserved

31


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

8.2.1 Code

Obj:

Descr:
Oblig:

Trans:

To identify a characterization class or a categorization class of products and to allow an absol

ute

identification within the data dictionary when associated with the information supplier code and

with a version number.
A basic semantic unit associated with the characterization class of products.
Mandatory.

No translation.

Mapp:
8.2.2 Su

Ob;j:

Descr:

Oblig:
Trans:
For:

Mapp:

NOTE 1
These node

NOTE 2
other nodes
case-of rela
categorizati

NOTE 3
referenced |
ISO 13584-

supplier cofle to be used for the Sixth edition, published in 2005, is "112/1///_00_6". Dictionary data suppliers

encouraged
"112/1///_00

8.2.3 Prdferred Name

Obj:

item_class\dictionary_element.identified_by\basic_semantic_unit.code

berclass

To reference the immediate unique parent characterization class by the is-a, relationship o
characterization class.

A basic semantic unit of the immediate parent characterization class of the curr
characterization class.

Optional (if it does not exist, the class has no superclass).
No translation.

A class basic semantic unit.
item_class\class.its_superclass

When defining a standardized characterization hierarchy, one or several node(s) may have no supercla
5 are the root or roots of the hierarchy.

It is a recommended practice that roots of standardized characterization hierarchies, and/or possibly sg
reference some nodes of the ISO/IEC Intefnational Classification for Standards (ICS) predefined tree by
ionship to clarify the target domain addressed by each characterization hierarchies, or sub-hierarchies. Of
n hierarchies may be referenced by the same means as appropriate.

\When a class of the ICS is reférenced, the class code to be used is the code defined for that class in
ICS, where dots are replaced-by underscores. The version of the class to be used equals '001'. As specifie
P6 , the supplier code to be 'used for the first edition of the ICS, published in 1992, is "112/1///_00_1", and

to use the more recentgditions of the ICS. Other editions are to be identified by a supplier code defined
| <ICS edition numbier>", where <ICS edition number> is the integer edition number of the referenced ICS.

To give*a meaningful description of a characterization class or a categorization class of produ
(in_full length where possible). It is used for communication and understanding.

me
the
her

the
i in
the
are
as

cts

Descr:

Oblig:
Trans:
For:
Mapp:
Expl:

32

Thc plcfcllcd rnarrc ib ;dcl It;ba: tU thc rarirc that ;D UOGd ;II :I Itclllatiul |a: Stalldaldb If avai:ab:
the preferred name in the International Standards is longer than the maximum length allowed
this attribute it shall be meaningfully abbreviated.

Mandatory.

To be translated.

255, alphanumeric.

class\class_and_property_elements.names\item_names.preferred_name

Screw threads.

f
for
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8.2.4 Short Name

Obj: To give a name to a characterization class or a categorization class of products for
representation in limited space.

Descr: It is a meaningful abbreviation of the preferred name. If standardized abbreviations exist they
should be used. It can be identical to the preferred name.

Oblig: Optional.

Trans: To be translated. in the case that the short name is identical to the letter symbol. it will be the
same in all languages.

For: 30, alphanumeric.

Mapp: class\class_and_property_elements.names\item_names.short_name

8.25 Synonymous Names

Obj:

Dejcr:

Oblig:
Trgns:
For:

Malpp:

8.26 Visible Types

Obj:

Dekcr:

Oblig:

Trans:

For:

Mapp:

Synonyms to the preferred name of a characterization class.'or)a categorization clags may be
provided to facilitate transition from names used for local or historical reasons.

Alternative designation that defers given preferred fiame but represents the samé concept.
None, one or more synonymous names are allowed:

Optional.
To be translated.
255, alphanumeric.

class\class_and_property_elements.names\item_names.synonymous_names

To define the new_named types that may be referred to, as their data type, by fthe visible
properties of this characterization class, or of any of its subclasses (visible type).

Different properties may have the same data type of values.
EXAMPLE A set of codes that identify materials.

Such data types may be defined as named types, independently of any property. They may be,
fater on, referred to as their data type by different properties. The definition of named type shall
contain the code of the named type, the version number of the named type, and the data type of
the named type specified by using the resource constructs of the common ISO13584({IEC61360
dictionary model For the non quantltatlve code type and non quantltatlve int_type the

i s—value code and

a set of names (pOSS|ny translated).

Optional.

In case of non_quantitative_code_type and non_quantitative_int_type value names are to be
translated

data_type_BSUs and data_type_elements

item_class\dictionary_element.identified_by\
class_BSU.added_visible_data_types
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NOTE 1 Visible types are inherited.

NOTE 2  Visible types that are not also applicable types may only be referenced to define the data type of the visible
properties of the characterization class (or of any of its subclasses).

EXAMPLE A named_type "material" may be defined at the level of some characterization class as a
non_quantitative_code_type. The set of values of this named type consists of a set of codes associated with different
(translated) names. This named type may be referenced in some (sub-) characterization class to define the data type of
the property that corresponds to the material the products of the characterization class consist of. It may be referenced in
some other (sub-) characterization class to define the data type of the property that corresponds to the coating of the
products of the characterization class.

8.2.7 Applicable Types

Ob;j: To define which visible types are allowed as data type for the properties applicable to the
characterization class (or any of its subclasses).

Descr: The list of the code of the defined or inherited visible types of the characiérization class that
become applicable types for the characterization class (and any of its subclasses).

Oblig: Optional.

Trans: No translation.

For: A list of data_type_BSUs.

Mapp: item_class\class.defined_types.

8.2.8 Class Valued Properties

Ob;j: To define which properties may be assigneda single value in the product characterization class
where it is declared as class valued, or in any of its subclasses.

Descr: A class valued property enables representation of (1) different perspectives on the set| of
products that belongs to the current characterization class, and (2) properties that takes the
same value for all products belenging to a particular class. When a class valued property is
defined at the level of sorme ‘characterization class, the dictionary user may query all the
subclasses of this characterization class for which this class valued property is assigned some

value.
Oblig: Optional.
Trans: No translation,
For: A list of property_BSUs.
Mapp: item_class.sub_class_properties

NOTE

8.2.9 \Visible Properties

Obj: To specify the new properties that are defined at the level of this characterization class and may
be thus specified as applicable to the characterization class or any of its subclasses (visible
properties).

Descr: The new properties (with respect to inheritance) that the products belonging to the non-leaf or
leaf characterization class of products may or may not possess according to the subclasses they
belong to.

For: A set of property_BSUs.
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Oblig: Mandatory (possibly empty).

Mapp: item_class\dictionary_element.identified_by\
class_BSU.added_visible_properties

8.2.10 Applicable Properties

Ob;j: To specify the new properties that are specified as applicable for that characterization class and
for any of its subclasses.

Deper The-rewpropertios—{with—respestte-irheritancerthat-theprodustsbelongingte—the-non-leaf or
leaf characterization class of products shall possess. The properties of this list shallbg visible for
the characterization class, i.e., they shall be defined as visible either by this cehargcterization
class or by a characterization class higher in the hierarchy. The LIST order shall’corfespond to
the default presentation order of the properties in any case where such|an ordgr shall be

defined.
EXAMPLE To display the properties of some classes on a screen.
For: List of property_BSUs.
Oblig: Mandatory (possibly empty).
Malpp: item_class\class.described_by

8.2.11 Class Constant Values

Oby: To define the values assigned to some class valued properties declared in the chargcterization
class or in any characterization class higher in the hierarchy.

Degcr: Class valued properties are intended'to be queried by the user to select a set of chargcterization
classes for which such a property)has a given value. Once a value is assigned to a class valued
property, this value is inherited.and shall not be redefined.

For: A set of class_value_assignments.
Oblig: Optional.
Malpp: item_class.class_constant_values

8.2012 Definition

Obj: To-clarify the meaning of a characterization class or a categorization class by giving ifs intention
textually.

Depcr: Statement that describes the meaning of the characterization class and permits its differentiation
from all other characterization classes. It shall be a definition in the sense that |t shall be
comptete—and—urmambiguous.—Att—significant—words—are—free—fromm—homonymy—(tomonym) and
synonymy.

Oblig: Mandatory.

Trans: To be translated.

For: class\class_and_property_elements.definition
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8.2.13 Source Document of Definition

Obj:

Descr:

Oblig:
Trans:
For:

Mapp:

NOTE

8.2.14 No

Obj:

Descr:
Oblig:

Trans:
For:

Mapp:

8.2.15 Remark

Ob;j:

Descr:
Oblig:

Trans:
For:

Mapp:

A reference to the source document from which a characterization class or a categorization class
definition was derived.

As a minimum the reference shall be given with the document number and date of issue of the
document.

Optional.

No translation.

Alphanumeric. An identifier of the document.

class\class_and_property_elements.
source_doc_of_definition\identified_document.document_identifier

In an exchange conforming to ISO 13584-24:2003, the document itself may be exchanged:

(-]

To provide further information on any part of the definitiopi\ which is essential for the
understanding of that definition.

Free text statement.

Optional.

To be translated.

Unlimited alphanumeric string.

item_class\class_and_property_elements.note

Explanatory text to furthér clarify the meaning of the usage of a characterization class of a
categorization class of products.

Free text remarks“tshall not influence the meaning.
Optional.
To be translated.

Ualimited alphanumeric string.

—iterm_ctassiclass _amd_property _etementsenmark

8.2.16 Simplified Drawing

Obj:

Descr:

Oblig:

36

To provide a visualization, on request of the user, that shows an image of a characterization
class or a categorization class of products.

A drawing including at least the reference coordinate system of the product (that is to be used for
all the representations of this product), and the letter symbols of the main applicable properties.

Optional.
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Trans: No translation.
For: A graphics entity.
Mapp: item_class.simplified_drawing

NOTE A graphics entity may be exchanged as an external_graphics entity described in this part of ISO 13584. This
external_graphics may be represented as http_files defined in ISO 13584-24:2003 and referenced by the
1ISO13584_IEC61360_dictionary_schema documented in Annex F.

8.2.17 Date of Original Definition

Obj: To show when a characterization class or a categorization class of products was'defined by the
information supplier and thus when it was declared as valid by this supplier. This-datg will never
be changed and can be used for verification purpose.

Depcr: The entry shall be in accordance with ISO 8601.

Oblig: Optional.

Trgns: No translation.

For: 10, alphanumeric.

Malpp: class\dictionary_element.time_stamps.date_of{original_definition
Expl: 1967-08-20

8.2118 Date of Current Version

Obyj: To show the date when the currentwersion was defined.

Depcr: The entry shall be in accordance with ISO 8601.

Oblig: Optional.

Trgns: No translation.

For: 10, alphanumeric.

Mapp: class\dictionary_element.time_stamps.date_of_current_version

8.2.19 Date of-Current Revision

Oby: To show the date of the last revision number change.

Depér: The entry shall be in accordance with ISO 8601.

Oblig: Optional.

Trans: No translation.

For: 10, alphanumeric.

Mapp: class\dictionary_element.time_stamps.date_of_current_revision
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8.2.20 Version Number

Obj: To characterize each version of a characterization class or a categorization class. A new version
number of a class shall be defined when ever a change in the attributes that describes this class
influences its use.

NOTE 1 No change is allowed that affects the meaning of a class.
NOTE 2  The changes in a class that affect its version number are defined in Clause 9.
Descr: A string that contains a natural number to indicate the different versions of a characterization

class during the life cycle. Version numbers shall be issued in ascending order. A new versjon
number of a characterization class shall be generated according to the definitions given| in

Clause 9.
Oblig: Mandatory.
For: 10, numeric.
Trans: No translation.
Mapp: item_class\dictionary_element.identified_by\basic_semantic_unit.version

8.2.21 Revision Number

Obj: To characterize each of a version of a characterization.class or a categorization class. A new
revision number of a class shall be defined when evera change in the attributes that describes
this class influences neither its meaning nor its use.

NOTE 1 No change is allowed that affects the meaning of a class.
NOTE 2 [The changes in a class that affect its revision number are defined in Clause 9.

Descr: A string that contains a natural number used for administrative control of a class. Consecufjve
revision numbers shall be issued in ascending order for each value of the version number df a
class. Per class, unique by its-identifier, only one revision number is current at any time. A new
revision number of the class'shall be generated according to the definitions given in Clausg 9.
When a new version is issuged, the revision is set to ‘0’.

Oblig: Mandatory.

For: 3, numeric.

Trans: No translation.

Mapp: item“class\dictionary_element.revision

8.2.22 Copstraints

Obj: To restrict the target domains of values of some properties of a characterization class to some
subsets of their inherited domains of values.

NOTE 1  These constraints apply to the class where they are defined, and to all its is-a subclasses and case-of classes.

NOTE 2  Each constraint may be associated with an identifier compliant with ISO/TS 29002-5. This identifier consists of
a supplier identifier, called R, a data identifier, called DI, and a version identifier, called VI.

Descr: A set of constraints.

Oblig: Optional.
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For: A set of constraints.
Trans: No translation.
Mapp: item_class\class.constraints

8.2.23 Instance Sharable

Ob;j: To specify whether an item class is a stand-alone item, or a dependent item that may only exit, in
real world, as a component of another item.

NOJTE This attribute does not prescribe any specific implementation at the data representation level.
Depcr: A Boolean attribute that is defined for an item_class.

Oblig: Optional.

For: A Boolean.

Trgns: No translation.

Malpp: item_class.instance_sharable

8.2.24 Categorization Class Superclasses

Oby: To define which categorization classes are one)step above a categorization class ifl a case-of
class inclusion hierarchy.

NO[TE This attribute applies only to categorization classes.

Degcr: Class basic semantic units of the~immediate parent categorization classes in a casge-of class
inclusion hierarchy.

Oblig: Optional.

For: A set of class_BSUs:

Trgns: No translation.

Malpp: categorization_class.categorization_class_superclasses

8.2.25 |Is Deprecated

Obj: Jo specify whether a class may still be used or shall no longer be used for new
characterizations.

NOJTE™ Deprecated classes may be maintained in a reference dictionary to allow users to interpret chargcterizations
defined with previous versions of this dictionary.

Descr: An optional Boolean that specifies, when true, that a particular class has possibly been used in
the past but shall no longer be used for new characterizations.

NOTE 2 When this attribute does not exist, the class is not deprecated.

Oblig: Optional.
For: A Boolean value.
Trans: No translation.
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Mapp: class\dictionary_element.is_deprecated

8.2.26 Is Deprecated Interpretation

Ob;j: To specify for a deprecated class the deprecation rationale and how instance values of the
deprecated class should be interpreted.

Descr: A note that is mandatory when a class is deprecated.
Oblig: Optional.

For: A translatable text.

Trans: To be translated.

Mapp: class\dictionary_element.is_deprecated_interpretation

8.2.27 Administrative Data
Obj: To record information about the life cycle of a class.
Descr: An entity that represents the source language in which a class description was defined, the lis of

languages in which the class description is translated and the{possible status that defines the Jife
cycle state of the class.

Oblig: Optional.

For: An administrative_data entity.

Trans: No translation.

Mapp: class\dictionary_element.administration

9 Dictipnary Change Management Rules
This clausg defines the rules for organizing, controlling and tracking changes on reference dictionaries.

Given a pdrticular version O; of-a-reference dictionary, and a set of product descriptions based on version|Oy
of this dictijonary, the goal of-these rules are (1) to permit to decide whether the available O, dictionary allgws
to interpref correctly the available product descriptions, based on Oy, (2) when it is not the case, to decjde
which part|of the O, reference dictionary should be updated to allow to interpret correctly the available product
descriptions.

NOTE The whole discussion on the dictionary management rules presented in this clause is based on product
characterizdtiont, Categorization classes being not used in product characterization, they are not concerned in [the
discussion. [Thus, in this clause "class" means "characterization class", and "dictionary element" means "all dictionary
elements but L,atchJliLatiuu ctasses'—Theratesfor uatcgwiLatiuu ctassaredefimedimRute 8-

9.1 Principle of ontological continuity

The role of a domain ontology in the ISO 13584 series, called a reference dictionary for this domain, is to
allow:

— exchange of unambiguous information about products between business partners, and
— storage of stable product characterizations in various persistent repositories.

The method used is to encode each product by a characterization that consists of:
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the characterization class to which the product belongs, and

a set of property-value pairs, where the properties are selected among the properties that are
to this characterization class.

EXAMPLE
with a nominal diameter of 5 and a height of nut of 4; for short:

cap nut (nominal diameter = 5; height of nut = 4),

2:2010(E)

applicable

When a product is represented, using the ISO 13584-511 reference dictionary for fasteners, as a cap nut

this characterization represents a product that is an "hexagon nut closed at one side by a flat cap" whose "nominal thread

diameter" is 5 mm and whose "overall height of nut" is 4 mm.

NO|
ac
ex3

TE 1
naracterization are represented using codes that include the version number of these dictionary elements. |

NOJTE 2  In this ontology-based approach, each product is represented as an ontology instance,

The fundamental assumption on which this encoding is based is that:

ch

in an exchange, both the sender and the receiver must associate(the same meaning to
racterization, and

4

q

the

a characterization recorded at time = t must be interpreted with the same meaning at time = 1
reference dictionary evolves between time t and t+1.

In general there are two solutions which allow respecting this\fundamental assumption:

In the case where the reference dictionary has ,changed between t and t+1 and where th
resfrictions on the allowed changes, a reference dictionary user needs to be able to access
reference dictionary available at time t and the reference dictionary available at t+1, and thus all {
versions of the reference dictionary.

— | Another solution is retained by the“dictionary change management rules defined in t
ISQ 13584, which allows to use only one reference dictionary version, namely the more recent ve
its dictionary elements.

This solution, called the principle:of ontological continuity, restricts the allowed changes to th

mple, characterization is represented by class and property preferred names to make them understandable]

In the computer-to-computer exchange format, both the characterization class and the properties eLppearing in

n the above

the same

+1, even if

ere are no

5 both the
he various

is part of
rsion of all

ose which

engure that any product chardcterization defined at time = t with the reference dictionary existing t this time

must still keep the same meaning when interpreted with the reference dictionary existing at
Copsequently the meanirg of a dictionary element introduced at some time will be retained in the fu

NOITE 3  Over its lifetime, a reference dictionary description may contain small errors, like typos. It may alsg
refiped, for instance“o)take into account technology improvements. Finally, it also arrives, in some cases, th
dictionary definition§ contain conceptual errors where the meaning of classes and/or properties needs to be ch

fime = t+1.
ture.
need to be

bt reference
nged.

The dictiopary change management rules documented in this clause classifies the various changefs that may
be |needed" during the lifetime of reference dictionaries. It also specifies how each change [should be
regresented to ensure that the same meaning is always associated with the same existing characterization.

9.2 Revisions and Versions

The impact of a change depends upon its impact on existing and future characterizations. We first define

what means the fact that a characterization conforms to a reference dictionary.
Let:
Oy be the reference dictionary O at time t;

Cibe the classes of the reference dictionary O at time t;
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— P;be the properties of reference dictionary O at time t;

— applicable_properties; be the function that associates to each class of C;its applicable properties in P, at
time t;

NOTE 1 applicable_propertiesy(Class_c;) represents all properties declared by the described_by attribute of the class
entity that defines Class_c;, more, if Class_c; is a case-of class, the properties imported by the imported_properties of
Class_c;, more all the applicable properties of the possible superclasses of Class_c;.

— domain; be the function that associates to each property Pi; in P;its domain of values at time t.

NOTE 2 omaing Pl represents the domain ol values declared by the domain atribuie ol the property_det jhat
defines Piaf time t.

A charactgrization x; conforms to the reference dictionary O if and only if x; may be represegnted as |an
instance of O,. This means that:

— x;befongs to one class of C;, say Class_c;;

— x¢is fharacterized by values of some properties, say P1;, P2,..., Pn;;

— P1;,|P2,..., Pn belongs to Py

— P1:,|P2,..., Pniare properties that are applicable to Class_c:.

NOTE3 |P1;, P2,..., Pnymay be the set of all properties applicable to Class “¢;, it may also be any subset of this set.

—  for dach property: P1;, P2,,..., Pn,, the value assigned to this property belongs to the domain of valles
of that property at time t, as defined by the function: domainy(Pigyt= 1..n.

Formally, ¥ conforms to the reference dictionary O;if a dictiohary user may encode it:
x; = Class_c; (P1, 53, P2, =v2,..., Pn; =vn)
With:
Classtci € Oy, P1; € Oy, P2, € Oy, ..., Pny € O
A P1; e applicable_propertiesy(Class_c;) A P2, € applicable_propertiesy(Class_c;)
A ... A Pny € applicable_propertiesi(Class_cy)
AN1 e domainP1y) A v2 € domainP2;) A... A vn € domain(Pny)
The set of pll the characterizations x, that conform to Oy, called the population Pop; of Oy, is defined as follows:

Pop; = all x; such that x; conforms to O

We said that:

— Pop;and x; conform to Oy, and

— Oyinterprets Popyand x;.

These definitions allow to classify the various changes of reference dictionaries.
The first kind of changes in a reference dictionary are those changes that do not modify at all the set of
characterizations that may be defined by this reference dictionary, i.e., the population of the reference
dictionary. It is the case, for instance, when a typo is corrected, when new translations are added or when the

definition of a class is redrafted to make its content clearer without changing its meaning. In this case, Popy,
the population of Oy at time = t, is identical to Pop.1, the population of O at time = t+1. This means that:
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any characterization x; defined from O also conforms to O.4. Thus, O is backward compatible with Oy
since it allows to interpret all its instances, moreover
— any characterization x (4 defined from Oy also conforms to Oy. Thus O . is also upward compatible
with Oysince O allows to interpret all Oy.4 instances.

In case of a change for which backward and upward compatibility are existing, it is not necessary to record if
the characterization x was built at time =t or at time =t + 1. Thus this change would not require to change the
version numbers that were already assigned to the various dictionary elements at time =t. This change is
called a revision change, and it will be traced by increasing either the revision attribute of the dictionary
element that was modified if the change affects the description in the source language in which the dictionary

element was defined, and/or one or several translation_revision attributes corresponding to
languages in which the dictionary element is translated if the change affects the deseript
cofresponding language.

NOJTE 4

Revision numbers are not recorded in the identifiers of dictionary elements. The characterizatig

dictionary elements will allow to use O;as well as O 4 for interpretation.

NOJTE 5

ad
initi

Th

Each dictionary element has a revision attribute. Each dictionary element’ that is translaf
inistrative_data element that specifies both the source_language language in which the dictionary_e
plly defined, and, for each translation, a translation_revision attribute

b second kind of changes in a reference dictionary are those changes that refine the reference

and allow to define new characterizations. New classes are introduced, new properties are introg
v property values are added to their domain of values. To eqsure the ontological continuity pfinciple, no

ne
cla
ren
ins
ol

In

tim
rep
dic

5s, property or value should be removed. The reference dictionary Oy, defined after the ch
nain able to interpret Pop;. Owq is still backward compatible with O; and it allows to inter|
ances. But it is no longer upward compatible because 'some characterizations that conform to
form to O..

case of changes for which only backward compatibility is existing, a characterization x that w

the other
on in the

n using the

ed has an
ement was

dictionary
uced, and
ange shall

bret all its
D1 do not

as built at

e =t+1 and depends upon the modified\\dictionary elements should express this cle

resentation. This change is called a version change and it will be traced by increasing the verI

ionary element that was modified, and, ofall the other dictionary elements that were also mo

rly in its
ion of the
dified as a

consequence.

NO|
chd

TE 6 Version numbers are recorded-in the identifiers of dictionary elements, the version of each elemept used in a

racterization will prevent to use Q;for trying to interpret a characterization based on Oy.4 specific versions.

Table 1 summarizes the differences between version and revision.

Table 1 — Revision and version

Backward compatibility Upward compatibility

Pop; conforms to Oy Popi+¢ conforms to Oy

Yes
No

Revision Yes

Version Yes

9.3 Correction of errors

In case of errors in a reference dictionary which is already used to define product characterizations, the need
is to correct the reference dictionary errors but also to provide a mechanism that allows reference dictionary
users to understand and process the error correction. For each data set that contains product
characterization, processing errors means (1) recognizing which characterizations are in errors and (2)
defining how erroneous characterizations should be corrected to be in line with the corrected reference
dictionary.
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When the dictionary elements which are erroneous have not yet been used for creating product
characterizations or if in a closed user environment, the characterizations can be corrected concurrently with
the reference dictionary. It is the responsibility of the reference dictionary supplier to decide how to remove
erroneous elements from the current reference dictionary, and how to perform the reference dictionary
correction.

In the dictionary change management rules defined in this part of ISO 13584, an open user environment is
assumed, where all possible characterizations are not accessible to the dictionary supplier, and correction
cannot be performed together with the reference dictionary. In such an environment, a mechanism called
"deprecation" has to be used.

Deprecatign means that:

—  to epsure backward compatibility, the erroneous dictionary elements and/or the erroneous,‘property
values renfain in the reference dictionary to ensure backward compatibility, but

— all the erroneous elements are associated with a is_deprecated attribute with .a\true value, the
meaning of which being: "this dictionary element or value shall no longer be used for new-Characterizations",
and

— an attribute associated with each is_deprecated attribute, called is_deprecated_interpretation| is
used to spgcify how a characterization that references deprecated elements should be changed to be in ljne
with the up-dated reference dictionary.

NOTE 1 The specification in is_deprecated_interpretation may be either informal, to explain to a reference dictionary
user how the corresponding data should be processed, or formal to direct a computer how to correct automatically fthe
data.

NOTE 2 n the current specification of the dictionary change management rules, no formal language is defined|for
representing the content of is_deprecated_interpretation. It is the intent of the team that developed the common
1ISO13584/IEC61360 dictionary model to consider the developmentiof such a language.

EXAMPLE 1 If in a class C1 an applicable property P4, whose value was supposed to be expressed in meters| is
replaced byl a property P2 which has the same meanijng-but whose value shall be expressed in microns, (1) the|P1
is_deprecated attribute is set to true, and (2) its is_deprecated_interpretation attribute could be set to: "the value of this
property shall now be expressed in microns and recorded in property P2".

EXAMPLE In example 1 above, the tvalue of the is_deprecated_interpretation attribute of P1 could |be
represented, if this approach has been agreed by the community that uses the reference dictionary, as an expresgion
using the syntax of the EXPRESS language, and representing the values of properties by the property identifiers. In this
case the coftent could be set to: "P2 := P4 * 1 000".

Figure 1 |presents a planhing model of the representation of this mechanism in the common
1ISO13584/EC61360 dictionary model, together with the definition of the relevant attributes.
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___________

! |s_deprecated 1 *note_type |

© I_interpretation B roT
status ! ! is_deprecated |
. value_code _interpretation |
————0 |
. ]
meaning revision ! identified_by
— (ABS)
dic_value value_meaning_id administration | dictionary_element |  time_stamps
source_doc_of_definition :
I———————O
1
definition is_deprecated |
——7-"——"-—20
. e}
is| deprecated | BOOLEAN
O
BOOLEAN

Alttribute definitions:
i§_deprecated: an optional Boolean. When true, it specifies that the dic_value/dictionary_element
nall no longer be used.

ig_deprecated_interpretation: specifies the deprecation rationale and how instance values of the
deprecated element should be interpreted.

[2)

Figure 1 — Information model of deprecated elements

9.4 Rules for change management

This subclause provides rules for managing changes in reference dictionaries.

9.41 Criteria for classifying a change

Th
by
or
its
wh

b impact of a change in a dictionary-element onto the populations of characterizations that are in
O, and/or Oy.1 provides a criteria.for’classifying the change impact as a revision change, a versi
hn error correction. This clausedescribes the how each change should, at least, be recorded a
mpact to ensure that the reéceiver of an exchange file that contains item characterizations will
bther its current dictionary allows to interpret the exchange file or not.

Th

up
de

bse rules define thé~minimal requirements. But a reference dictionary supplier may always
iate the version_ofya dictionary element when the rules request only the updating of the revi

recate a modified element when the rules request only the updating of its revision or of its versig
e 1: Revision Change

fter«cchanging an entity (class, datatype, properties, name, definition...) Ent; of the reference di

erpretable
pn change
tcording to
nderstand

decide to
sion, or to
n.

ctionary Oy

Entm, (1) the new reference dlctlonary Om may mterpret aII the characterlzatlons that m|ght

dlctlonary element changed by the change of the Enttent|ty

be defined

ange of the

If the description of the dictionary element changed is only defined in a single language, or if it is translated
and the change affects the description in the source language in which it was defined, the change should
increase the value of the revision attribute of the dictionary element modified by the change. If the change of
Ent also affects the translation in any other languages in which the dictionary element is translated, the
corresponding translations should be changed, and the change should increase the values of the
translation_revision attribute of the corresponding translations.

EXAMPLE 1 In a dictionary that is available only in a single language, if one changes the definition of a class without
changing the characterizations it can interpret, the revision attribute of the class must be increased.
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EXAMPLE 2 In a dictionary whose source language is English and that is translated in German and French, if one
changes the French definition of a class without changing the characterizations it can interpret, the translation_revision
attribute of the French translation should be increased.

EXAMPLE 3 In a dictionary whose source language is English and that is translated in German and French, if one
changes the value of the figure attribute of a class without changing the characterizations the class can interpret, then the
revision attribute of the class should be increased. If the figure value is a graphic_files that is not language-dependent,
and thus applies to all language descriptions, the German and French translation_revision should not be increased
because the translated part was not changed.

EXAMPLE 4 If one adds a visible property to a class without making it applicable in the class or any of its subclass,
then no characterization may be described by this new property. No direct attribute of the class being modified, neither the
revision nor|the version of the class needs to be updated.

Rule 2: Version Change

If after changing an entity (class, datatype, properties, ...) Ent; of the reference dictionary Oy into Ent;.1, (1) he
new referehce dictionary Oy, may interpret all the characterizations that might be defined by O, but (2) it also
provides new characterizations that cannot be interpreted by O, the change should increase the version of
Ent.

NOTE 1 Constraints have an impact on those item characterizations that fulfil the coenstraints. Thus, changg of
constraints should be represented by an increase of version of the class that contains these constraints. But changg of
constraint dpes not change the set of characterization that may be interpreted by a dictionary. Thus, when constraints jare
modified in p class, the set of item characterizations that fulfil the constraints may become broader or narrower without
violating thel ontological continuity principle.

EXAMPLE 1 If one adds an applicable property to a class, thus (1) alkcharacterizations defined by the previpus
reference dictionary may still be interpreted (without using the new applicable property), but (2) some characterizatipns
may also bq defined by the new reference dictionary that could not be interpreted by the previous one (those that use [the
new applicaple property). Thus the version of the class must be increased.

EXAMPLE ¢ If one adds a new alternative unit to the real.measure type of some property, thus all characterizatipns
defined by the previous reference dictionary may still be interpreted (without using the new alternative unit), but sgme
characterizdtions may also be defined by the new referenée dictionary that could not be interpreted by the previous ¢ne
(by using th¢ new alternative unit). Thus the version of the class must be increased.

Rule 3: Erfor correction

If after changing a dictionary element-{class, datatype, properties, ...) Ent; of the reference dictionary ipto
Ent..1, the hew reference dictionary Oy.¢'is not able to interpret all the characterizations that might be defired
by Oy, the ¢hange would not be backward compatible and is violating the principle of ontological continuity.

For allowing error corrections-itis’needed to (1) identify those dictionary elements that should be modified gand
assign the|value true to their-is_deprecated attribute, (2) define new entities which would correct the errgrs,
and (3) degcribe in the is~deprecated_interpretation attribute of the deprecated elements, why the element
was depregated and.how a characterization that references deprecated elements should be changed to bg in
line with the up-dated reference dictionary.

EXAMPLE If 'one corrects the unit of the real measure type of some property, then all products characterized by this
property that are already recorded somewhere should be described differently. The new reference dictionary would nof be

previous one was so, and (3) in the is_deprecated_interpretation of the previous property it should be specified that its
value should be e.g., "divided by 1000, and then put as value to the new property".

EXAMPLE 8 If one adds some new context parameters to those from which a context dependent property depends
on, thus all characterizations that involve this property should be described differently after the change. The new reference
dictionary would no longer be able to interpret some previous characterizations. Thus (1) deprecate the old context
dependent property, (2) create and introduce a new one, and (3) explain the deprecation rational, and possibly, if the
previous context dependent property was supposed to be measured at a fixed value of the new context parameter, how
values of the deprecated context dependent property could be converted into value of the new property.

NOTE 2 In this example, it would also be possible to keep in the reference dictionary both the previous and the new
context dependent property.
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Figure 2 summarizes how to classify a change.
time =t, O, Pop; time = t+1, O,,,, Pop,,,
~ Backward
Ent, - Compatible ?

Change request
Ent,-> Ent,, ,

Deprecate Ent,

Upward Introduce new entities = Ent,, {

Compatible ?

Backward
Compatible-?

No

!

Out of scope
Request an internal agreement of dictionary users

!

Revision

X

Version

Figure 2 — Classifying a dictionary change

9.42 Dependency and the propagation of changes
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reference dictionary, each dictionary element may exist only in a single version. Thus, when
ber of a dictionary element of a reference dictionary is increased, all the dictionary ele
brence this dictionary elément should be changed to reference its new version. Indeed, such
uld be traced at the level of the identifiers of all the referencing dictionary elements in order

th
co
an

Th
dic
cas
refi

ect internal references. Thus every change in the version of a dictionary element referen
t

}T, when a dictionary~element identifier is replaced by its dictionary element description, it cg

her dictionary‘element must be represented by a new version of the latter.

b

b

oneness\of each dictionary element applies within a reference dictionary, but not betwes
ionaries~When class C1 of reference dictionary D1 references class C2 of reference dictionary
e-of relationship, it is the responsibility of the D1 reference dictionary supplier to decide which g

brenced, in which version, and possibly which properties are imported. Thus, if the dictionary

changes-the-version n'F f")

b

e version
ents that
a change
to be sure
ntains the
ced within

en several
D2 by the
lasses are
supplier of

D2

itis-the racnnnelhlllhl r\'F the-D1 dictionary cllpnllnr to-decide |f and

when the

new version of C2 will be referenced in C1. The old reference may be kept. But if the version of the reference

is increased, then the version of C1 shall be increased.

This is summarized in the four rules below

Rule 4: No propagation between reference dictionaries

When a class C1 of the reference dictionary D1 references a class C2 of the reference dictionary D2 by the
case-of relationship, and when the version of class C2 is upgraded, it is the responsibility of the D1 dictionary

supplier to decide if and when C1 will reference the new version of C2. If this is done, the version of C1 shall
be increased.
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EXAMPLE 1 C1 import, through case-of, property P1 and P2. A new applicable property P3 is added to C2. The
supplier of D1 is not interested in P3. C1 may continue referencing the previous version of C2.

Rule 5: Version propagation

Increasing the version number of any dictionary element that is referenced by other dictionary elements of the
same reference dictionary must be propagated to them.

NOTE 1 Same reference dictionary means identified by the same information supplier.

NOTE 2  When a dictionary element references another dictionary element, this reference is done through a BSU that
includes th i feti ; M i feti i Tthe
content of the source dictionary element should also be changed to record the correct (new) reference. This ,change
induces thaf new characterization could be described (indirectly) by the source dictionary element and that its\vergion
should be changed.

EXAMPLE 2 Changing the version of a named_type, for instance to extend its domain of values, change also [the
domain of Jalues of any property that reference it as its domain. Thus the version of these properties should also|be
updated. This would also change the set of characterizations that may be described by the classesiwere these properjies
become applicable by the described_by attribute.

EXAMPLE 3 Change of the version number of a class leads to a change of the version-number of its sub-classes and
of the subclgsses of this class, and so on.

EXAMPLE 4 If the version of the definition class of a property is increased, the€ version of this property must also| be
increased.

NOTE 3 [This rule ensure that when the version number of the characterization class used for characterizing an item in
an exchange file is smaller than or equal to its version in the local dictionary'ef the receiving system, This system is abl¢ to
interpret correctly this characterization, whatever be its complexity.

Rule 6: Cgmputation of new version values
For each garticular change, all the propagated changes shall be computed together and the version number
of each enity shall be increased at most once. It is*also allowed to gather a number of different changeq to
compute new versions of a set of dictionary elements.

Rule 7: Circulation of new version

It is the regponsibility of the dictionary_supplier that provides reference dictionaries to decide how and when
updates should be distributed.

EXAMPLE 4 A reference dictiohary may be associated with a server compliant with ISO/TS 29002-20 that makes
available each update as soon_ as)it has been validated.

EXAMPLE ¢ A reference dictionary may be distributed by releases. Every year a new release integrates all fthe
updates elaborated during the year. In this case, all modified dictionary elements may have only one version increased.

9.4.3 Mahagement of categorization classes

Categorizafion classes having no impact on Item characterization, the above rules cannot apply to them.

Rule 8: Versioning of categorization classes

Increasing versions of categorization classes are requested when one or several of their superclasses,
referenced by the categorization_class_superclasses, attribute, are changed. All other changes may be

recorded by revision increasing.

Change of versions of categorization classes are not propagated to characterization classes that reference
them. Such changes are only recorded as revision changes.
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9.4.4 Management of dictionary version and revision

During a file exchange of item characterizations based on a dictionary, the following rule ensures that in a file
exchange, just by checking the dictionary version, the file receiver may know whether his/her available
version of the dictionary allows to interpret the file

Rule 9: Versions and revisions of a dictionary

When an updated dictionary is distributed according to rule 6:

j/or if a new

dictionary element has been mtroduced the version of the d|ct|onary shaII be mcremented

EXAMPLE A new dictionary element is introduced in the dictionary when a new subclass of @n-existing class is
intrpduced, or when a new visible type is defined.

— | if the revision of any dictionary element defined in this dictionary has been inckemented, but the version
of the dictionary is not changed, then the revision of the dictionary shall be incremented;

— | if the version of the dictionary is incremented, its revision shall be resetto '0".

©
tn

Dictionary Changes and Attributes

9.81 System maintained attributes

Digtionary change management rules are restricted to attributes that are available for change trlggered by
usgr change requests. System maintained attributes are “therefore out of scope for reference| dictionary
chgnges, since they are modified automatically as conseéquence of another change:

— | Revision change: if the change affects the description in the source language in which the| dictionary
element was described, revision is incremented and date_of_current_revision is updated with the
current time. If the change affects thexdescription in one, or several, of other languages in|which the
description of the dictionary elementiis-translated, translation_revision corresponding to thig language
is incremented and date_of current_translation_revision corresponding to this language |s updated
with the current time.

— | Version change: version jis\incremented and date_of_current_version is updated with the cyrrent time.
revision is set to the valug“defined as the minimum of revision attribute and date_of_curreng_revision
is updated with the modification time.

— | Creation of a gew dictionary element: a new dictionary element is created with a new |code and
date_of_original_definition is set to the current time. Version is set to the value defined as the
minimum ofwersion attribute and date_of _current_version is updated with the current time| Revision
is set tothe value defined as the minimum of revision number and date_of_current_revision |is updated
with the.eurrent time.

9.5.2°+ Attributes available for textual change

The role of the terminological attributes of dictionary elements, such that names, definition, note, icon, is to
explain which kind of products are characterized by a particular reference dictionary class, and which kind of
product characteristic is represented by each particular property.

To ensure backward compatibility for textual changes of terminological attributes, such changes should not
reduce the meaning of the class or of the property, even if it may precise its meaning. But a textual change
may enlarge the definition of the class, for instance to take into account the development of new products.

Thus, a textual change requires, at least, a new revision number. But it is the responsibility of the dictionary
supplier to decide whether this change should also change the version of the dictionary element to ensure
that dictionary users will access to the terminological attributes that were used when some characterization
was defined. It is also the responsibility of the dictionary supplier to decide whether a new dictionary element
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should be defined associated with a new code because the new definition seems to be not backward
compatible with the previous one.

9.6 Constraints on the evolution of reference dictionaries

In this clause, we summarize the constraints for each kind of concept (classes, relation between classes,
properties and characterizations) during reference dictionary evolution.

Permanence of the classes

afraac arao.

E H t n f o obhaoraontar o o Hadnatb daniad mal-tian—R. PARPY ach—e '3 3 n
xistence —a-eRaracteHZzatiofi—eraSS—CtothtRotDeaeHHEa—acroSS—evordtioR—oeeatusSe—eacr—enaracterizato

class allows to define some characterizations, any class existing at time t, shall still exist at t', with t' > t.

NOTE 1 To make the change management model more flexible, a class may become obsolete. It will then be marked
as “deprecdted”, and possibly replaced by another class. But it will continue belonging to the newer yersions of [the
reference dictionary.

This principle allows that the most recent reference dictionary will be able to interpret all"the earlier-defined
characterigations. It is the responsibility of each reference dictionary user to decide”if, and until when,
deprecated elements will be kept in each user dictionary.

11

The problegm of permanence is different for categorization classes. Since categorization classes are not uged
for defining characterizations, these classes may be suppressed or modified without creating a backward
compatibility problem.

Permanence of properties

Similarly, gl properties existing at time t shall still exist at t', t' >(; A property may also become obsolete put
neither its pxistence, nor its value for a particular item may be modified. The value domain of a property mpay
evolve. Tgking into account the backward compatibility .requirement, a value domain can only increape,
certain valjies being eventually marked as deprecated.

Permanenlce of the class-subclass relationship

The class-pubclass relationship is the relation between a class, and all its subclasses, direct or obtained|by
transitivity.| The class-subclass relationship supports inheritance between the superclass and the subclassgs.
Requiremgnt for permanence of a particular class-subclass relationship between two classes C1, |as
ns

on

on

by

Permanence of Characterizations

The fact that a property P is applicable to a class C at time t requests that P remains applicable to C at t,
t'>t

NOTE 2 This does not require at all that the same applicable properties are always used to describe the instances of
the same class. Properties used to characterize an item do not depend on reference dictionary evolutions. It depends
mainly of the requirements of the application that uses the reference dictionary.

NOTE 3  If a property P1 is declared as applicable in class C2 which is a subclass of C1, P1 may become applicable in
class C1 without any backward compatibility problem because applicability is inherited.
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Annex A
(normative)

Survey of type classification codes of non-quantitative data element
types (main class A)

B (main class A) ] "

Type classification code Description

A11 Geographical unit (greater thanaplace)

A12 Geographical location (place-or smaller)

A13 Geographical route ahdyhetwork

A21 Organization

A22 Functionary

A31 Date andtime period

A32 Time of day

A41 Private person

AS51 Product

A52 Product class

A53 Product batch and package (type)

A54 Transport mode, means and unit

AS55 Manufacturing process and technology

A56 Product function and application

A57 Material

A58 Product geometry, shape, and size

A59 Product quality, performance, and test

A61 Document and message

A62 Information element and information group

A63 Data medium and transmission unit

A71 Measuring unit

A79 Type of measurement
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Table A.1 (Continued)

Type classification code Description
A81 Account
A82 Project, project activity
A83 Procedure
A91 Abstract identification such as language, color, etc.
A93 Clause
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Annex B
(normative)

Short names of entities

Table B.1 provides the short names of entities specified in this part of ISO 13584. Requirements on the use of
short names are found in the implementation methods included in ISO 10303

Table B.1 — Short names of entities

Long name Short name
A_PRIORI_SEMANTIC_RELATIONSHIP APS1
ADMINISTRATIVE_DATA ADMDT
AXIS1_PLACEMENT_TYPE AXPLTY
AXIS2_PLACEMENT_2D TYPE AP2T
AXIS2_PLACEMENT_3D_TYPE AP3T
BASIC_SEMANTIC_UNIT BSSMUN
BOOLEAN_TYPE BLNTYP
CARDINALITY_CONSTRAINT €RDCNS
CATEGORIZATION_CLASS CTGCLS
CLASS CLASS
CLASS_AND_PROPERTY_ELEMENTS CAPE
CLASS_BSU CLSBS
CLASS_BSU_RELATIONSHIP CLBSRL
CLASS_CONSTRAINT CLSCNS
CLASS_REFERENGE_TYPE CLRFTY
CLASS_RELATED_BSU CLRLBS
CLASS_VALUE ASSIGNMENT CLVLAS
COMPLEX~TYPE CMPTYP
CONBDITION_DET CNDDT
CONFIGURATION_CONTROL_CONSTRAINT CNCNCN
CONSTRAINT CNSTRN
CONTENT_ITEM CNTITM
CONTEXT_RESTRICTION_CONSTRAINT CNRSCN
DATA_TYPE DTTYP
DATA_TYPE_BSU DTTYBS
DATA_TYPE_ELEMENT DTTYEL
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Table B.1 (continued)

Long name Short name
DATE_DATA_TYPE DTDTTY
DATE_TIME_DATA_TYPE DTDT
DATES DATES
DEPENDENT_P_DET DPPDT
DIC_UNIT DCUNT
DIC_YALUE DCVL
DICTIONARY_ELEMENT DCTELM
DICTIONARY_IDENTIFICATION DCTIDN
DOCWMENT DCMNT
DOMAIN_CONSTRAINT DMNCNS
ENTITY_INSTANCE_TYPE ENINTY
ENTITY_SUBTYPE_CONSTRAINT ENSBCN
ENUNERATION_CONSTRAINT ENMCNS
EXTHRNAL_GRAPHICS EXTGRP
FILTHR FILTER
GLOBAL_LANGUAGE_ASSIGNMENT GLLNAS
GRARHIC_FILES GRPFLS
GRARHICS GRPHCS
IDENTIFIED_DOCUMENT IDNDCM
INT_CURRENCY_TYPE INCRTY
INT_MEASURE_TYPE INMSTY
INT_TYPE INTTYP
INTEGRITY_CONSTRAINT INTCNS
ITEM] CLASS ITMCLS
ITEM| CLASS_CASE: OF ICCO
ITEM] NAMES ITMNMS
LABELL_WITH_LANGUAGE LBWTLN
LANGUAGE_CODE LNGCD
LEVEL_TYPE LVLTYP
MATHEMATICAL_STRING MTHSTR
NAMED_TYPE NMDTYP
NON_DEPENDENT_P_DET NDPD
NON_QUANTITATIVE_CODE_TYPE NQCT
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Long name Short name
NON_QUANTITATIVE_INT_TYPE NQIT
NON_SI_UNIT NNSUN
NON_TRANSLATABLE_STRING_TYPE NTST
NUMBER_TYPE NMBTYP
PLACEMENT_TYPE PLCTYP
PRESENT_TRANSLATIONS PRSTRN
PROPERTY_BSU PRPBS
PROPERTY_CONSTRAINT PRPCNS
PROPERTY_DET PRPDT
RANGE_CONSTRAINT RNGCNS
RATIONAL_MEASURE_TYPE RTMSTY
RATIONAL_TYPE RTNTYP
REAL_CURRENCY_TYPE RLCRFEYX.
REAL_MEASURE_TYPE RLMSTY
REAL_TYPE RLTYP
SIMPLE_TYPE SMPTYP
STRING_PATTERN_CONSTRAINT STPTCN
STRING_SIZE_CONSTRAINT STSZCN
STRING_TYPE STRTYP
SUBCLASS_CONSTRAINT SBCCNS
SUPPLIER_BSU SPPBS
SUPPLIER_BSU_RELATIONSHIP SPBSRL
SUPPLIER_ELEMENT SPPELM
SUPPLIER_REKATED_BSU SPRLBS
TIME_DATA-TYPE TMDTTY
TRANSLATABLE_STRING_TYPE TRSTTY
TRANSLATED_LABEL TRNLBL
TRANSLATED TEXT TRNTXT
TRANSLATION_DATA TRNDT
URI_TYPE URTYP
VALUE_DOMAIN VLDMN
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Annex C
(normative)

Computer interpretable listings

This annex references listings for the set of EXPRESS schemas documented in this part of ISO 13584. These
schemas, without comments or explanatory text, are intended to be used as resources for the other parts of

ISO 13584 1T also contains the long form schema of these shemas. This long form schema, cal
P42 2 LONG_FORM_SCHEMA, may be used for describing and exchanging simple dictionari

1ISO13584
All these s

If there is
Secretariaf

NOTE
ISO 13584.
functional m

The followi

chemata may be downloaded at:

http://standards.iso.org/iso/13584/-42/EXPRESS

directly at: sc4sec@tc184-sc4.org.

odels and views.

ng notice applies to the computer-interpretable files in this annéx.

The follow
schemas (

©1S0 201

Permissior
Schema, t
purposes ¢
permit pers

THE SCH
IMPLIED,
FITNESS |
OR ANY (
USE THE
IN AN AQ
CONNECT

In addition

THIS SCH
AND SHO

ng permission notice and disclaimer shall be included. inyall copies of these EXPRESS
the Schema"), and derivations of the Schema:

D — All rights reserved

is hereby granted, free of charge in perpetuity, to any person obtaining a copy of the
b use, copy, modify, merge and distribute free of charge, copies of the Schema for the
f developing, implementing, installing*and using software based on the Schema, and to
ons to whom the Schema is furnishedto do so, subject to the following conditions:

EMA IS PROVIDED "AS 1S", W WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
INCLUDING BUT NOT LWMITED TO THE WARRANTIES OF MERCHANTABILITY,
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL ISO,
THER LICENSOR THAT.GRANTS THE RIGHT UNDER THE ABOVE PERMISSION TO
SCHEMA, BE LIABLEFOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
TION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
ION WITH THE'SEHEMA OR THE USE OR OTHER DEALINGS IN THE SCHEMA.

any modified copy of the Schema shall include the following notice:

EMASHAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN I1SO 13584-42:2010,
ULD'NOT BE INTERPRETED AS COMPLYING WITH THAT STANDARD.

ed
eSs.

difficulty accessing this site contact ISO Central Secretariat or contact the-ISO TC 184/S(C4

ISO 13584-32, known as OntoML, is an XML schema that is based on the meghanisms defined in this part of
It provides capabilities for exchanging more complex dictionaries that requirercollection-valued properties and

Table C.1 below, describes the URI of the schemas whose computer interpretable listings are provided by

this annex.
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Table C.1 — EXPRESS schemas documented in this part of ISO 13584

Description

URI

ISO13584 IEC61360_dictionary_schema

urn:iso:std:is0:13584:-42:ed-
2:tech:express:dictionary

ISO13584_IEC61360_language_resource_schema

urn:iso:std:iso:13584:-42:ed-
2:tech:express:language

1ISUT3964 _1ELOTS0U_Class_constraint_schema

UTN-1S0.Std150: 13584 -427ed-
2:tech:express:constraint

a

ISO13584_IEC61360 _item_class_case_of schem

urn:iso:std:iso:13584:-42:ed-
2:tech:express:caseof

1ISO13584_P42_2_LONG_FORM_SCHEMA

urn:iso:std:is0:13584:-42:ed-
2:tech:express:dictionary-long-form

NO[TE Additional information may be provided to support implementation.-It.would be available at the UR

in Annex K.

L described
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Annex D
(normative)

Value format specification

This part of ISO 13584 and IEC 61360-2 provide a particular syntax to specify the allowed formats for the
string and numeric values that may be associated with a property.

EXAMPLE
NOTE 1
NOTE 2

The syntax
(EBNF) de

EXAMPLE %

The meani
using the E
the value i

EXAMPLE 3
represented

are required.

D.1 Notation

Table D.1
ISO 13584

Using the
1ISO 13584
meta-ident]

syng
syng
defi
sing
term
primn

The format NR1 3 allows to specify that only integer values consisting of exactly three digits are allows
No value format is defined for any other data_type, including boolean_type.
In this part of ISO 13584, to define the format of property values is not mandatory.

of the allowed formats is defined in this Annex using a subset of the Extended, Backus-Naur Fg
fined in ISO/IEC 14977.

The syntax of the format NR1 3 are the letters 'NR1" '' '3".

hg of each syntax, that is the characters that may be used to represent a value, cannot be defin
EBNF. Thus the meaning of each part of the format concerning the characters allowed to repres
5 specified separately for each part of the format.

The syntax of the format NR1 3 has the following meaning:"'NR71 means that only an integer value may
Space means that a fixed number of characters is specified by the format. 3 means that exactly three di

summarizes the subset of the ISO/AEC 14977 EBNF syntactic metalanguage used by this part
/ IEC 61360-2 to specify value format of properties.

e notations, the syntax ,of the subset of the EBNF metalanguage used by this part
/ IEC 61360-2 to specify value format of properties is summarized by the following grammar (
fier character, letter and digit are not detailed):

ax = syntaxrules , { syntaxrule } ;
axrule = metaidentifier , '=' , definitionslist , ';' ;
nitionslist = singledefinition , { '|' , singledefinition } ;
ledefinition = term , { ',', term } ;

= pximary, [ '-', primary } ;
bry\= optionalsequence | repeatedsequence | groupedsequence

ed
ent

be
pits

of

of
he

metaidentifier | terminal | empty :

opti
repe
grou
meta

onalsequence = '[' definitionslist ']' ;
atedsequence = '{' definitionslist '}' ;
pedsequence = ' (' definitionslist ')' ;
identifier = letter , { letter ] ;

terminal = "'", (character - "'"), {character - "'"}, "'"

empt

| ‘v (character - '"'), {character - '"'}, '™
Yy = 7

The equal sign '=' indicates a syntax rule. The meta-identifier on the left may be re-written by the combination
of the elements on the right. Any spaces appearing between the elements are meaningless unless they
appear within a terminal. A syntax rule is terminated by a semicolon ;.
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Table D.1 — ISO/IEC 14977 EBNF syntactic metalanguage

Representation ISO/IEC 10646-1 Metalanguage symbol
Character names and role
o apostrophe First quote symbol: represents language
terminals.

Terminal shall not contain apostrophe.

Example: 'Hello'

v quotation mark Second guote symbol: represents languag

terminals.
Terminal shall not contain quotation.mark.

Example: "John's car"

() left parenthesis, right Start / end group symbols.

parenthesis The content is considered7as a single symf

ol.

[ 1] left square bracket, right Start / end option symboals.

square bracket The content may ‘ennot be present.

{ } left curly bracket, right curly | Start/ end rep€at symbols.
bracket The contént*may be present 0 to n times.
- hyphen-minus Except symbol.
, comma concatenate symbol.
= equals sign Defining symbol.

Syntax rule: defines the symbol of the left &
formula on the right.

y the

vertical line Alternative separator symbol.

; semicolon Terminator symbol.

End of a syntax rule.

Th
sid
If 4
the
se(

EX

e use of a meta-identifier.within a definition-list denotes a non-terminal symbol which appears
b of another syntax rule? A meta-identifier is composed of letters or digits, the first character bei
term contains both™aprimary preceding a minus sign, and a primary that follows the minug
sequence of symbols that are represented by the first primary and that are not represen
ond primary‘are represented by the term.

AMPLE 1 Notation:

, character — """,

on the left
ng a letter.
sign, only
ted by the

me

Bns.any character but the apostrophe character, inserted between two apostrophe characters.

The terminal denotes a symbol which cannot be expanded further by a syntax rule, and which will appear
in the final result. Two ways are allowed to represent a terminal: either a set of characters without
apostrophe, inserted between two apostrophes, or a set of characters without quotation marks, inserted

bet

ween two quotation marks.

EXAMPLE 2 Assume that we want to describe, by such a grammar, the price of a product in €. Such
positive number with no more than 2 digits in the cents part. We introduce three meta-identifiers associated with three

syn

tax rules:
digit= lOl | lll | l2l | l3l | l4l I l5l I l6l I l7l I l8| I |9|,.
cents = [ '.' , digit [ , digit 1 1:
euros = digit { , digit } cents;

© 1SO 2010 — All rights reserved

a price is a

59


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

With these syntax rules: 012, 4323.3, 3.56 are examples of licit representations of Euros. 12., .10 are examples of non licit
representation of Euros.

D.2 Data value format types

The grammar defined in this annex defines eight different types of value formats: four quantitative and five
non-quantitative value formats.

In the next_clause, we define the meta-identifiers that are used to specify these formats, In Clause D.4 we
define the yntax rule for the four meta-identifiers that represent the four quantitative value formats, together
with their meaning at the value level. In Clause D.5 we define the meta-identifiers for the five non-quantitatjive
value formats, together with their meaning at the value level.

D.3 Meta-identifier used to define the formats

The meta-identifiers used in the grammar that define the various value formats are the Tollowing:

dot = '.|I";

decimalMark = '.';

exponentifIndicator = 'E';

numeratorIndicator = 'N';

denominaftorIndicator = 'D';

leadingDigit = "1"' | '"2"' | '"3' | 4" | 'S"'" | 'e" | A\7* | '8' | '9';
lengthOf[Exponent = leadingDigit, {trailingDigit};
lengthOfjIntegerPart = (leadingDigit, {trailingDigit})

lengthOffNumerator = leadingDigit, {trailingDigit};
lengthOfjPenominator = leadingDigit, {trailingD¥git};

lengthOfffractionalPart = (leadingDigit, {trailingDigit}) | '0' ;
lengthOf|IntegralPart = (leadingDigit, {tra*lingDigit})| '0"' ;
lengthOffNumber = leadingDigit, {trailingbigit};

trailingpigit = '0" | "1' | ‘'2' | '3!/[|~'4' | 'S5' | 'e' | '7' | '8' | '9';
signedExjponent = 'S';

signedN ber = space, 'S';

space = |' '

variable engthIndlcator = Tl

decimalMark: separator between inteégral and fractional part of numbers of format NR2 or NR3.
leadingDigit: first cipher of a numbér comprising one or more ciphers.

trailingpigit: one of the ciphiérs that combines to form numbers, except the first one.

NOTE If a number compriSes only one digit, no trailingDigit is present.

D.4 Quantitative value formats

The four quantitative value format syntax rules and their meanings for value representation are defined in the
following four’subclauses. They are allowed for use for properties having the following data types:

— number_type or any of its subtype;
— level_type whose value_type are either real_measure_type or int_measure_type;

— list_type, set_type, bag_type, array_type or set_with_subset_constraint_type whose value_type
are number_type or any of its subtype.

NOTE 1 list_type, set_type, bag_type, array type or set_with_subset_constraint_type are defined in
ISO 13584-25.

NOTE 2  For non_quantitative_int_type the value format applies to the code.
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NOTE 3  The value of this attribute should be compatible with the data type of the property: it should not change this
data type, else it should be ignored.

EXAMPLE The value format NR2 is not compatible with int_type, since integer values shall not have a fractional
part.

D.4.1 NR1-value format

The NR1-value syntax specifies the format of an integer property value.

Syntax rule:
NRlValue = 'NR1', ((signedNumber, variablelLengthIndicator) \ (signepNumber,
sppce) | variablelengthIndicator | space), lengthOfNumber;

Th¢ meaning of NR1-value format components for value representation is as follows:

— | 'NR1': the value shall be an integer.

NQO[TE 1 NR1 number values shall not contain any spaces.

— | lengthOfNumber: number of digits of the value.

NOTE 2  If preceded by a variableLengthIndicator the actual number of digits may be less.
— | signedNumber: if signedNumber is present, the related number shall have either a positive, negative,
or zero value. In case of positive values a '+' sign may,.be present. Negative values shall be preceded by

a '-' sign. The value zero shall not be preceded by a /=, sign.

— | variableLengthIndicator: if variableLengthIndicator is present, the related number shall
contain a number of digits that is less or equalto its length specification, i.e., to lengthOfNumbper.

D.4.2 NR2-value format

Th¢ NR2-value syntax specifies the format of a real property value that does not need an exponent

Synptax rule:
NRPValue = 'NR2', (A{signedNumber, variablelLengthIndicator) \ (signepNumber,
sppce) | variablelengthIndicator | space), lengthOfIntegralPart, decipalMark,

lengthOfFractionalPart;

Th¢ meaning of NR2-value format components for value representation is as follows:
— | '"NR2 ';4hg value shall be a real.

NO[TE A NR2 number values shall not contain any spaces.

— lengthOflkractionalPart.: number of digits of the Tractional part or the number.
NOTE 2  If preceded by a variableLengthIndicator the actual number of digits of the fractional part may be less.

NOTE 3 lengthOfFractionalPart implicitly specifies the recommended accuracy of the value. The actual
accuracy of the number from which this value was derived may have been greater than the value expressed here.

— lengthOfIntegralPart: number of digits of the integral part of the number.

NOTE 4  If preceded by a variableLengthIndicator the actual number of digits of the integral part may be less.
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signedNumber: if signedNumber is present, the related number shall have either a positive, negative,
or zero value. In case of positive values a '+' sign may be present. Negative values shall be preceded by
a '-' sign. The value zero shall not be preceded by a '-' sign.

variableLengthIndicator: if variableLengthIndicator is present, either integral part or
fractional part of the number or both parts shall contain a number of digits that is less or equal to its
related length specification, i.e., to lengthOfIntegralPart or lengthOfFractionalPart. At least
one cipher shall be present in the number.

D.4.3 NR3-value format

The NR3-value syntax specifies the format of a real property value that is represented with an exponent.

Syntax ru
NR3Valuel = 'NR3', ( (signedNumber, variablelLengthIndicator) | (signedNumbqgr,
space) | variablelLengthIndicator | space), lengthOfIntegralPart,O~decimalMank,

lengthOffFractionalPart, exponentIndicator, [signedExponent], lengtHOfExponent;

The meanipg of NR3-value format components for value representation is as follows:

'NR3 |: the value shall be a real with an exponent of base 10.

NOTE 1 There shall be at least one digit and the decimal mark in the mantissa-The exponent shall contain at least pne

digit, too.

NOTE 2 |NR3 number values shall not contain any spaces.

NOTE 3  |f preceded by a variablelLengthIndicator the actual number of digits of the exponent may be less.

NOTE4  [Eventually existing signs or a Ndecimal mark are not counted by lengthOfNumb
lengthOfIntegralPart, lengthOfFractionalPart or lengthOfExponent.

NOTE 5 |f preceded by a varialdlglengthIndicator the actual number of digits of the fractional part may be leq

exporjentIndicator: separator between mantissa and«€xponent in numbers of format NR3.

lengthOfExponent: number of digits of the exponent.

0]
)

lengfghOfFractionalPart: number of digits of the fractional part of the mantissa.

@

NOTE 6 lengthOfFractiomglPart implicitly specifies the recommended accuracy of the value. The acfual

accuracy of fthe number froméwhich this value was derived may have been greater than the value expressed here.

NOTE 7  |f preceded by a variablelLengthIndicator the actual number of digits of the integral part may be less

62

lengthOfInteg¥al Part: number of digits of the integral part of the mantissa.

dEvoonent—if-cd Fa dE pon ot 1S nrncnnf the related avnnnnnf shall have gither a r\nelh /e,
31gn B

negative, or zero value In case of positive values a '+' sign may be present. Negative values shaII be
preceded by a '-' sign. The value zero shall not be preceded by a '-' sign.

variableLengthIndicator: if variableLengthIndicator is present, the related number or
exponent shall contain a number of digits that is less or equal to its related length specification, i.e., to
lengthOfIntegralPart, lengthOfFractionalPart, or lengthOfExponent. At least one cipher
shall be present in the mantissa and in the exponent.
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D.4.4 NR4-value format

The NR4-value syntax specifies the format of a rational property value that is represented with an integer
part, and possibly a fraction part with a denominator and a numerator.

Syntax rule:
NR4Value = 'NR4', ( (signedNumber, variablelLengthIndicator) | (signedNumber,
space) | variableLengthIndicator | space), lengthOfIntegerPart,

numeratorIndicator, lengthOfNumerator, denominatorIndicator, lengthOfDenominator;

Thé meaning of NR4-value format components for value representation is as follows:

— | 'NR4': the value shall be a rational number represented either as an integer, or as a fraction|consisting
of a numerator and a denominator, or as an integer and a fraction.

EXAMPLE 12 Y2 and 12 % are values that may be represented in the NR4 format.

NQ[TE 1 There shall be at least one digit either in the integer part, or both in the numerator and in the denominator part.
If ope part of the fraction contains a digit, the other part shall also contain some digits. “All three parts may @lso contain
digits.

NOITE 2  NR4 number values shall not contain any spaces.

— | numeratorIndicator: separator between the integer part.description and the fraction part flescription
in formats NR4.

— | lengthOfNumerator: number of digits of the numerator.
NOJTE 3  If preceded by a variableLengthIndicator the actual number of digits of the numerator may be less.

NOITE 4  If the value of the rational number is completely represented by its integer part, neither the numegrator of the
fragtion nor its denominator shall be represented.

— denominatorIndicator: separator between the numerator part description and the dgnominator
pait description in formats NR4.

— | lengthOfDenominator;fumber of digits of the denominator.
NOTE5  If preceded by a varfableLengthIndicator the actual number of digits of the denominator maly be less.

NOJTE 6  If the value.of the rational number is completely represented by its integer part, neither the numegrator of the
fragtion nor its denominator shall be represented.

— | lengthOfIntegerPart: number of digits of the integer part of the rational number.

NO[TE 7 . fpreceded by a variableLengthIndicator the actual number of digits of the integer part may| be less.

— | ¥ariablelLengthIndicator: if variableLengthIndicator is present, the three pdrts of the
rational number shall confain a number of digits that is Tess or equal to its related Tength specification,
i.e.,, to lengthOfIntegralPart, lengthOfNumerator, or lengthOfDenominator. At least one
cipher shall be present either in the integral part, or in the two parts of the fraction.

D.5 Non-quantitative value formats

The five non-quantitative value format syntax rules and their meanings are defined in the following five
sub-clauses. They are allowed for use for properties having the following data types:

— string_type or any of its subtype;
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— list_type, set_type, bag_type, array_type or set_with_subset_constraint_type whose value_type
are string_type or any of its subtype.

NOTE 1 list_type, set_type, bag_type, array_type or set_with_subset_constraint_type are defined in
ISO 13584-25.

NOTE 2 For translatable_string_type the value format applies to any language-specific representation of the string.
NOTE 3 For non_quantitative_code_type, the value format applies to the code.
Non- quantltatlve values are represented by strmgs which comprlse characters The Iength of a strlng may be

either speq ng
that the tot

Syntax rule:
factor o leadingDigit, {trailingDigit};
numberOflCharacters = (leadingDigit, {trailingDigit}) | ( '(nx', facdter,')');
The meaning of the factor components is as follows

— factgr: when factor is present, then numberOfCharacters shallche any integral multiple of the
value given in factor. factor shall not contain the value zero.

— numbgrOfCharacters: determines the maximum amount of characters contained in the string.

D.5.1 Alphabetic Value Format

An “Alphabyetic Value Format (A)” defines the value formatiof a string that contains alphabetic letters. This,
the conten} shall be taken from the characters of row 00y'cell 20, cell 40 to 7E, or cell CO to FF, of the Bgsic
Multilingual Plane (BMP) (Plane 00 of Group 00) of ISO/IEC 10646-1.

NOTE 1 ue to potential interpretation problems ©f*value content within components of one system or of mult|ple
systems, it| is recommended that, where possible; the characters used should be restricted to the GO set| of
ISO/IEC 10646-1 and/or row 00 columns 002 to 007of ISO/IEC 10646-1.

NOTE 2 For alternative languages, as supported by translated data, the relevant characters or ideographs of fthe
related langpuage specific character set are-available as defined by the Unicode Standard. In most cases, there will bel no
1:1 relation petween the characters ofthe source language to the characters of the target language.

EXAMPLE CJK (Chineserdapanese-Korean) ideographs.
Syntax rule:
AValue o 'A',_\(space | variablelengthIndicator), numberOfCharacters;

The meaning.of A-value format components for value representation is as follows:

— 'A':the value shall be a string, or several substrings, of alphabetic letters.
— variablelengthIndicator: if variableLengthIndicator is present, the string may contain

fewer characters than indicated by numberOfCharacters. The string shall contain at least one
character.

D.5.2 Mixed Characters Value Format

A “Mixed Value Format (M)’ format defines the value format of a string that may contain any character
specified in Clause D.7.
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NOTE For alternative languages as supported by translated data, the relevant characters or ideographs of the
related language specific character set are available as defined by the Unicode Standard.

EXAMPLE CJK (Chinese-Japanese-Korean) characters.
Syntax rule:
MvValue = 'M', (space | variablelengthIndicator), numberOfCharacters;

The meaning of M-value format components for value representation is as follows:

— [ the vatue shattbea string; or severat substrings:

— | variablelengthIndicator: if variableLengthIndicator is present, the string may contain
fewer characters than indicated by numberOfCharacters. The string shall contain at|least one
character.

D.%.3 Number Value Format
A “Number Value Format (N)’defines the value format of a string that contains numeric digits only| Thus, the
content shall be taken from the characters of row 00, cell 2B, cell 2D, cell 30 to 39, or cell 45 of the Basic
Multilingual Plane (BMP) (Plane 00 of Group 00) of ISO/IEC 10646-1.

NO[TE For alternative languages as supported by translated data;the relevant characters or ideogrgphs of the
reldted language specific character set are available as defined by the Jnicode Standard.

EXAMPLE Table D.2 shows the transposition of the European digits “0” to “9” into Arabic digits.

Table D.2 — Transposing European style digits into Arabic digits

European digits 9 8 7 6 5 4 3 2 1 0

Arabic digits 4 A v 1 ° ¢ A \ ) .

Syntax rule:
NVgalue = 'N', (space, | variableLengthIndicator), numberOfCharacters;
Th¢ meaning of N-vatueformat components for value representation is as follows:

— | 'N': the value-shall be a string, or several substrings, of numeric digits.

— | variabMLengthIndicator: if variablelLengthIndicator is present, the string may contain
fewép~characters than indicated by numberOfCharacters. The string shall contain at|least one
character.

D.5.4 Mixed Alphabetic or Numeric Characters Value Format

A “Mixed Alphabetic or Numeric Characters Value Format (X)” defines the value format of a string that
contains alphanumeric characters, i.e., any combination of characters from A-value format or N-value format.

NOTE For alternative languages as supported by translated data, the relevant characters or ideographs of the
related language specific character set are available as defined by the Unicode Standard.

Syntax rule:

XValue = 'X', (space | variablelengthIndicator), numberOfCharacters;
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The meaning of X-value format components for value representation is as follows:

'X': the value shall be a string, or several substrings, of alphanumeric, i.e., any combination of
alphabetic and numeric characters;

variableLengthIndicator: if variableLengthIndicator is present, the string may contain
fewer characters than indicated by numberOfCharacters. The string shall contain at least one
character.

D.5.5 Binary Value Format

A “Binary Yalue Format (B)’defines the value format of a string that contains binary characters, i.e., “0%.0011”.
Thus the gontent shall be taken from the characters of row 00, cell 30 or 31, of the Basic Multilingual Plgne

(BMP) (Plgne 00 of Group 00) of ISO/IEC 10646-1.

NOTE or alternative languages as supported by translated data, the relevant characters or ideographs of [the

related langpage specific character set are available as defined by the Unicode Standard.

Syntax ru
BValue H 'B', (space | variablelengthIndicator), numberOfCha¥racters;

The meanipg of B-value format components for value representation is as follows:

D.6 Valye examples

'B': the value shall be a string, or several substrings, consisting éf’binary values, i.e., the characters [‘0”
or ”1” pr sequences thereof.

varigblelLengthIndicator: if variableLengthIndilcator is present, the string may contgin
fewer [characters than indicated by numberOfCharacters. The string shall contain at least gne
charagter.

Table D.3 |below contains some examples\for values that may be contained in numbers and strings

characteriged by the above value format scheme.

66
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Table D.3 — Number value examples

Value format Examples of possible values
NR1 3 123; 001; 000;
NR1..3 123; 87; 5
NR1S 3 +123; +000;
NRTS3 123 F T 0 12,
NR2 3.3 123.300; 000.400 ; 000.420;
NR2..3.3 321.233; 1.234; 23.56; 9.783; .72; 324.
NR2S 3.3 -123.123; +123.300;
NR2S..3.3 -123.123; +12.3; 0.1; +.4; -3.; 0. ; (O;
NR3 3.3E4 123.123E0004; 003.000E1000;
NR3 3.3ES4 123.123E+0004; 123.123E0004; 123.000E-0001
NR3..3.3E4 123.123E0004; .123E0001; 5.E1234
NR3S 3.3ES4 +123.123E+0004; 123.000E-0001;
NR3S..3.3ES4 -123.123E+0004; +1.00E-01; .0EOQ; +3.E-1; -.2E-1000;
NR4 3N2D2 004..92/03; 012 00/01; 123 03/04; 000 01/04
NR4..3N2D2 1% ;12,123 %4; Va ;
NR4S 3N2D2 +001 02/03; -012 00/01; 123 03/04; -000 01/04
NR4S..3N2D2 1% 12; +123 %; Va;
A 19 My name is Reinhard, abcdefghijkimnopqrs
A.3 Abc; de; G
X.5 A23RN1; B1; ca
M..10 A23RN1; B1; ca. 256 pm;
N (nx5) 12345; 1234512345; 222223333344444;
N..(nx5) 1234; 12345; 34512345; 1234512345; 23333344444,
222223333344444; -3; 5E2;
B 1 0; 1;
B3 011; 101;
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D.7 Characters from ISO/IEC 10646-1

The following characters shall be used for the purpose of Mixed Value Format (M) (see D.5.2):

— all characters from row 00 of the Basic Multilingual Plane (BMP) (Plane 00 of Group 00) of
ISO/IEC 10646-1;

— characters from other rows of the Basic Multilingual Plane of ISO/IEC 10646-1 as listed in Table D.4;

— for alternative languages as supported by translated data, the full character set is available as defined by
the Unicode-Stardard:

NOTE 1 Due to potential interpretation problems of value content within components of one system or_af\mult|ple
systems it i recommended that, where possible, the characters used should be restricted to the GO set of ISO/IEC 10646-
1 and/or row 00 columns 002 to 007 of ISO/IEC 10646-1.

NOTE 2 [The Unicode Standard is published by The Unicode Consortium, P.O.Box 391476y Mountain Vigw,
CA 94039-1476, U.S.A., www.unicode.org.
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Table D.4 — Characters from other rows of the Basic Multilingual Plane

of ISO/IEC 10646-1

Characte Name Row Cell
r
CARON 02 c7
= IDENTICAL TO 22 61
A LOGICAL AND 22 27
Vv LOGICAL OR 22 28
n INTERSECTION 22 29
U UNION 22 2A
c SUBSET OF (IS CONTAINED) 22 82
5 SUBSET OF (CONTAINS) 22 83
- LEFTWARDS DOUBLE ARROW (IS IMPLIED BY) 21 DO
o RIGHTWARDS DOUBLE>ARROW (IMPLIES) 21 D2
THEREFORE 22 34
BECAUSE 22 35
c ELEMENT OF 22 08
5 CONTAINS AS MEMBER (HAS AS AN ELEMENT) | 22 0B
c SUBSET OR EQUAL TO (CONTAINED AS SUB- 22 86
CLASS)
> SUPERSET OR EQUAL TO (CONTAINS AS SUB- 22 87
CLASS)
j INTEGRAL 22 2B
é; CONTOUR INTEGRAL 22 2E
w INFINITY 22 1E
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Table D.4 (continued)

Characte Name Row Cell
r
\V NABLA 22 07
P PARTIAL DIFFERENTIAL 22 02
i TILDE OPERATOR (DIFFERENCE BETWEEN) 22 3C
) ALMOST EQUAL TO 22 48
3 ASYMPTOTICALLY EQUAL TO 22 43
d APPROXIMATELY EQUAL TO (SIMILAR TO) 22 45
4 LESS THAN OR EQUAL TO 22 64
4 NOT EQUAL TO 22 60
3 GREATER THAN OR EQUAL TO 22 65
d LEFT RIGHT DOUBLE ARROW/(IF AND ONLY IF) | 21 D4
4 NOT SIGN 00 AC
v FOR ALL 22 00
. THERE EXISIIS 22 03
A HEBREW LETTER ALEF 05 DO
0 WHITE SQUARE (D’ALEMBERTIAN OPERATOR) 25 A1
I PARALLEL TO 22 25
r GREEK CAPITAL LETTER GAMMA 03 93
A GREEK CAPITAL LETTER DELTA 03 94
n UPTACK (ORTHOGONAL TO) 22 A5
ANGLE 22 20
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Table D.4 (continued)

Characte Name Row Cell
r
N RIGHT ANGLE WITH ARC 22 BE
o GREEK CAPITAL LETTER THETA 03 98
( LEFT POINTING ANGLE BRACKET (BRA) 23 29
) RIGHT POINTING ANGLE BRACKET (KET) 23 2A
A GREEK CAPITAL LETTER LAMBDA 03 9B
' PRIME 20 32
" DOUBLE PRIME 20 33
= GREEK CAPITAL LETTER Xl 03 9E
e MINUS —OR- PLUS SIGN 22 13
n GREEK CAPITAL LETTER PI 03 A0
2 SUPERSCRIPT TWO 00 B2
5 GREEK CAPITAL LETTER SIGMA 03 A3
x MULTIPLICATION SIGN 00 D7
3 SUPERSCRIPT THREE 00 B3
% GREEK CAPITAL LETTER UPSILON 03 A5
® GREEK CAPITAL LETTER PHI 03 A6
MIDDLE DOT 00 B7
W GREEK CAPITAL LETTER PSI 03 A8
0 GREEK CAPITAL LETTER OMEGA 03 A9
& EMPTY SET 22 05

© 1SO 2010 — All rights reserved 71


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

Table D.4 (continued)

Characte Name Row Cell
r
N RIGHTWARDS HARPOON WITH BARB UPWARDS | 21 Co
(VECTOR OVERBAR)
J SQUARE ROOT (RADICAL) 22 1A
f LATIN SMALL LETTER F WITH HOOK (FUNCTION | 01 92
OF)
o PROPORTIONAL TO 22 1D
4 PLUS — MINUS SIGN 00 B1
0 DEGREE SIGN 00 BO
q GREEK SMALL LETTER ALPHA 03 B1
q GREEK SMALL LETTER BETA 03 B2
\ GREEK SMALL LETTER GAMMA 03 B3
& GREEK SMALL LETTER DELTA 03 B4
g GREEK SMALL LETFER EPSILON 03 B5
g GREEK SMALL.LETTER ZETA 03 B6
. GREEK SMALL LETTER ETA 03 B7
e GREEK SMALL LETTER THETA 03 B8
| GREEK SMALL LETTER IOTA 03 B9
K GREEK SMALL LETTER KAPPA 03 BA
A GREEK SMALL LETTER LAMBDA 03 BB
u GREEK SMALL LETTER MU 03 BC
v GREEK SMALL LETTER NU 03 BD
€ GREEK SMALL LETTER XI 03 BE
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Characte Name Row Cell
r
%o PER MILLE SIGN 20 30
- GREEK SMALL LETTER PI 03 Co
0 GREEK SMALL LETTER RHO 03 Cd
g GREEK SMALL LETTER SIGMA 03 C3
- DIVISION SIGN 03 F7
- GREEK SMALL LETTER TAU 03 C4
U GREEK SMALL LETTER UPSILON 03 C5
® GREEK SMALL LETTER PHI 03 C6
X GREEK SMALL LETTER CHI 03 c7
w GREEK SMALL LETTER/PSI 03 Ccs8
w GREEK SMALL LETTER OMEGA 03 C9
+ DAGGER 20 20
- LEFTWARDS ARROW 21 90
1 UPWARDS ARROW 21 91
\w RIGHTWARDS ARROW 21 92
! DOWNWARDS ARROW 21 93
- OVERLINE 20 3E
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Annex E
(normative)

Information object registration

E.1 Document identification

To provide for unambiguous identification of an information object in an open system, the object identifier

{ iso standard 13584 part (42) version(3) }
is assignefl to this part of ISO 13584. The meaning of this value is defined in ISO/IEC 8824-1, and is
described in ISO 10303-1.

E.2 Schepma identification

E.2.1 1SQ13584_IEC61360_dictionary_schema

To provid¢ for unambiguous identification of the 1SO13584 IEC61360, dictionary_schema in an open
information) system, the object identifier

{ iso standard 13584 part (42) version(3) schema(l)
IS013584-IEC61360-dictienary-schema (1) }

is assigned to the 1ISO13584_IEC61360_dictionary_schema schema (see Clause F.3). The meaning of this
value is defined in ISO/IEC 8824-1, and is described in4SO 10303-1.

E.2.2 ISQ13584_IEC61360_language_resource_schema
The 1ISO13584_IEC61360_language_resource_schema is assigned the object identifier

{ iso standard 13584 part (42) version(3) schema (1)
IS013584-IEC61360-language-resource-schema (2) }

is assigngdd to the 1SO13584 IEC61360_language_resource_schema schema (see Clause F.4). The
meaning of this value is defined in ISO/IEC 8824-1, and is described in ISO 10303-1.

E.2.3 1ISQ13584_IEC61360_class_constraint_schema

The 1ISO13584¢ IEC61360_class_constraint_schema is assigned the object identifier

{ 1so standard 13584 part (42) version(l) schema (1)
IS013584-IEC61360-class-constraint-schema (3) }

is assigned to the 1ISO13584_IEC61360_class_constraint_schema (see Clause F.5). The meaning of this
value is defined in ISO/IEC 8824-1, and is described in ISO 10303-1.
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E.2.4 1SO13584_IEC61360_item_class_case_of_schema
The 1ISO13584_IEC61360_item_class_case_of_schema is assigned the object identifier

{ iso standard 13584 part (42) version(2) schema (1)
IS013584-IEC61360-item-class-case-of-gschema (4) }

is assigned to the 1SO13584_IEC61360_item_class_case_of _schema schema (see Clause F.6). The
meaning of this value is defined in ISO/IEC 8824-1, and is described in ISO 10303-1.
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Annex F
(informative)

Subset of the common IEC/ISO dictionary schema documented in this

part of ISO 13584

This annex_provides a common subset of the common ISO/IEC dictionary documented both in ISO 13584-25

and IEC 61360-5 . The normative version of this subset is published in IEC 61360-2. This informative anr
duplicates | the normative content of IEC 61360-2 and provides, by means of notes, some additio
explanatiofs referring to this part of ISO 13584.

F.1 General

F.1.1 Scope and object of the common ISO13584/IEC61360 dictionary model

The scope|the common ISO/IEC dictionary schema based is defined by the iniersection of the scopes of
two base standards:

— IEC 61360-1, generated by IEC TC3 SC3D, and
— this pgrt of ISO 13584, generated by ISO/TC184/SC4/WG2.

The presented EXPRESS model represents a common formal\model for the two documents and facilitate
harmonizagion of both.

Relevant parts of their scope clauses are cited below.

From IEC|61360-1 : "This part of IEC 61360-pfovides a firm basis for the clear and unambiguous definit
of charactgristic properties (data element types) of all elements of electrotechnical systems from b3
components to sub-assemblies and full systems. Although originally conceived in the context of providin
basis for the exchange of information-gn-electric/electronic components, the principles and methods of f
standard rmay be used in areas outside the original conception such as assemblies of components &
electrotechnical systems and subsystems."

From the sicope of this part of 1IS© 13584: "This part of ISO 13584 specifies...

— the affributes to bé’pfrovided by information suppliers to describe the characterization classes 3
properties of parts;

ex
nal

he

172
Q
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sic
) a
his
nd

nd

of such dictionary data".

ge

The object of this EXPRESS schema is to provide a formal model for data according to the scopes as given

above, and thus to provide a means for the computer-sensible representation and exchange of such data.

The intention is to provide a common information model for the work of both committees, thus allowing for the
implementation of dictionary systems dealing with data delivered according to either of the standards

elaborated by both committees.
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F.1.2 Interoperability of ISO 13584 and IEC 61360

The subset of the common 1SO13584/IEC61360 dictionary model documented in this part of ISO 13584 may
be used, both in the context of ISO 13584 and in the context of IEC 61360, for exchanging simple dictionary
data.

For those dictionaries that require extended capabilities, like external documents associated with dictionary
data, properties of which values have an aggregate structure or description of functional models, extensions
to the schemata documented in this part of ISO 13584 have been jointly defined by ISO/TC184/SC4/WG2
and by IEC TC3 SC3D. The schemata documented in this part of ISO 13584 and these extensions have been
gathered to constitute the new common 1SO13584/IEC61360 dictionary model, usable both in the context of
13584 and in the context of IEC 61360. The complete common 1SO13584/IEC61360 dictiopafy model is
umented both in ISO 13584-25 and in IEC 61360-5. An XML-based definition is decumented in

ISP 13584-32.
Thé¢ scope of the ISO 13584 standard series is broader than the scope of the IEC 61360 "standard series as
th latter only addresses product ontologies, when the former addresses both, product ontologies and

ries. Indeed, ISO 13584-25 provides for a number of options that may’ be supported by an
lementation. These options have been grouped into conformance classes.” Conformance to g particular
formance class requires that all entities, types, and associated constraints ‘defined as part off that class
Il be supported. Support for a particular conformance class requires support of all the options gpecified in

Copformance classes 1 to 4 of ISO 13584-25 correspond exactly‘to conformance classes 1 to 4|defined in

Overview of the subset of the.common ISO13584/IEC61360 dictionary madel
cumented in this part of ISO;13584

This section explains the _main resource constructs provided by the subset of the| common
ISP13584/IEC61360 dictionary_model documented in this part of ISO 13584.

— | dictionary_element.is’any element defined in the dictionary;
— | supplier_element captures the data of suppliers of dictionary elements (classes, properties, datatypes);
— | class maodeis the dictionary element of classes (categorization class and characterization clasg);

— | property_DET is the dictionary element of a property;

— [Ldata_type specifies the type of a property.

These parts of the dictionary schema are presented in more detail in the following Clause F.3
"ISO13584_IEC61360_dictionary_schema".

In the presentation of the subset of the common ISO13584/IEC61360 dictionary model documented in this
part of 1ISO 13584, some overview diagrams are provided as planning models (Figure F.1 to Figure
F.13).These planning models use the EXPRESS-G graphical notation for the EXPRESS language.

For clarification of the diagrams, some of the relationships that are defined in the EXPRESS model are
omitted. Figure F.1 below outlines as a planning model the main structure of the common
1ISO13584/IEC61360 dictionary model.
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(ABS) dictionary_element

Q (@] (o)
: (ABS) A (ABS)
Supplier_element B ed by | class | desorbed by L[0:7] | Property_DET [domam ©| (ABS) data_type

Figure F.1 — Overview of the dictionary schema

Most of thIse figures contain overview models (or planning models) but show only that level ofdetail tha is
appropriat¢ at a certain place.

F.3 1SO13584_IEC61360_dictionary_schema

This clausg, that constitutes the main part of the common information model, of this part of ISO 13584 gnd
IEC 61360}2, contains the full EXPRESS listing of the subset of the common AS0O13584/IEC61360 dictionfary
model documented in this part of ISO 13584, annotated with comments and explanatory text. The ordel of
text in this|clause is determined primarily by the order imposed by the EXPRESS language, secondarily|by
importance.

F.3.1 Introduction of the schema of the schema

This subclause introduces the EXPRESS definition of the schema trough its declaration, its exterpal
references|and the declaration of its constants

F.3.1.1 Declaration of the schema

This subclause declares in EXPRESS the 1ISO13584_IEC61360_dictionary_schema.

EXPRESS|specification:

*)
SCHEMA IS013584_TIEC61360_dictionary_schema;

(*

F.3.1.2 References\to other schemata

This subclpuse contains references to other EXPRESS schemata that are used in the dictionary schema.
Their sourg¢elis indicated in the respective comment.

EXPRESS specification:

*)
REFERENCE FROM support_resource_schema (identifier, label, text);

REFERENCE FROM person_organization_schema (organization, address) ;
REFERENCE FROM measure_schema;

REFERENCE FROM IS013584_IEC61360_language_resource_schema;
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REFERENCE FROM IS013584_ _TEC61360_class_constraint_ schema;
REFERENCE FROM IS013584_TEC61360_item_class_case_of_schema;

REFERENCE FROM IS013584_external_file_schema
(external_item,
external_file_protocol,
external_content,
not_translatable_external content,
not_translated_external_content,

NO

F.3

Th
De

EX

Lrdilsldlted_extellldal COIILelll,

language_specific_content,

*)

http_file,
http_class_directory,
http_protocol) ;

( *

TE The schemata referenced above can be found in the following documents:
support_resource_schema ISO 10303-41
person_organization_schema ISO 10303-41
measure_schema 1ISO 10303-41
1ISO13584_IEC61360_language_resource_schema IEC 61360-2

(which is duplicated for convenience in this annex)
1SO13584_IEC61360_class_constraint_schema IEC 61360-2

(which is duplicated for convenience in this annex)
1SO13584_IEC61360_item_class_case_of_schema IEC 61360-2

(which is duplicated for convenience in this annex)
1ISO13584_external_file_schema ISO 13584-24:2003

.2 Constant definitions

S subclause contains constant definitions Wsed later in type definitions (see F.3.9 "Basic Type

finitions").

PRESS specification:

CONSTANT
dictiondry code_len: INTEGER := 131;
property. code_len: INTEGER := 35;
class/code_len: INTEGER := 35;
dadta_type_code_len:INTEGER := 35;
supplier_code_len: INTEGER := 149;
version_len: INTEGER := 10;
revision_len: INTEGER := 3;
Fege—code—ep—INTERCER——=235-
pref_name_len: INTEGER := 255;
short_name_len: INTEGER := 30;
syn_name_len: INTEGER := pref name_len;
DET classification_len: INTEGER := 3;
source_doc_len: INTEGER := 255;
value_format_len: INTEGER := 80;
sep_cv: STRING := '#';
sep_id: STRING := '#';

END_CONSTANT;

(*
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F.3.3 Identification of a dictionary

A dictionary_identification entity allows to identify unambiguously a particular version of a particular
dictionary of a particular information supplier, standard or not. It contains a code defined by the dictionary
supplier that identifies the dictionary, a version number and revision number that characterize a particular
state of this dictionary.

NOTE 1 The case where dictionary version and revision should be incremented is defined in Clause 9.

EXPRESS|specification:

*)
ENTITY dictionary_identification;
code: dictionary_code_type;
version: version_type;
revision: revision_type;
defined_by: supplier_bsu;
DERI|VE
absolute_id: identifier :=
defined_by.absolute_id + sep_id + code + gep’cv + version;

UNIQUE
URl: absolute_id;
END_[ENTITY; -- dictionary_identification

(*

Attribute dé¢finitions:

code: the ¢ode that characterizes the dictionary.

version: the version number that characterizes.the version of the dictionary.
revision: the revision number that characterizes the revision of the dictionary.
defined_by: the supplier who defines'the dictionary.

absolute_jd: the unique identification of the dictionary.

Formal prgpositions:

UR1: the djctionary identifier defined by the absolute_id attribute is unique.

Informal priopositions:

IP1: when|adictionary is defined by a standard document that contains only one dictionary, the dictiongry
code shall be the standard number of the document that describes this dictionary if this document only
defines one dictionary. It shall be the name defined for the pertinent dictionary in the document that describes
it if this document defines several dictionaries. Unless otherwise specified, version shall be set to 1 and
revision numbers shall be set to 0 for dictionaries defined by standard documents.

NOTE 2  Representation of the standard numbers of standard documents is specified in clauses 5.1 and 5.2 of
ISO 13584-26:2000 .
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F.3.4 Basic Semantic Units: defining and using the dictionary

F.3

.4.1 Requirements for exchange

In the exchange of dictionary and part library data, it is customary to partition the data. For example, a
dictionary could be updated with some classes that specify their superclass by a reference to a pre-existing
class, or when the content of a library is exchanged, dictionary elements are only referenced and not included
every time. It must be possible to refer unambiguously and consistently to the dictionary data.

Thus, it is a clear requirement first, to be able to exchange pieces of data, and second, to have relationships

bef

Ev
(IS
im{
F.3
pie
de
As

EX

In Ps clause the concept-of basic_semantic_unit (BSU) is introduced as a means to implement t

rvoanthacao niacas Thic ic danictad in Eiruira E 2
WeeHtHeSEpreceS— oS GeprteteamT1gure+—==

Fieces of
Dictionary Data

Fieces of
Content Data

Figure F.2 — Pieces of data with relationships
pry one of these pieces corresponds to a physical file (according to ISO 10303-21).

D 10303-11:1994) attributes can only' contain references to data within the same physical file
ossible to use EXPRESS attributesdirectly to implement inter-piece references.

.4.2 Three levels archijtecture of the dictionary data
e references. A-BSU provides a universally unique identification for dictionary description]
icted in Figure F:3:

sume some 'piece of content wants to refer a certain dictionary description.

AMPLE1 To convey the value of a property of a component.

Itd

EXPRESS
Thus it is

hese inter-
s. This is

poes'this by referring to a basic semantic unit through the attribute dictionary definition.

A dictionary description (dictionary_element) refers to a basic semantic unit through the attribute
identified_by. From the correspondence of the absolute identifiers of the basic semantic units this indirect
relation is established.

© 1SO 2010 — All rights reserved
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Figure F.3 — Implementation of "inter-piece” relationships using basic semantic units
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ctionary element and content item can bé.present in the same physical file, but need not be;

tionary element does not need to be present for the exchange of some content item referring tg

it.

case it is assumed to be present in the dictionary of the target system already. Conversgly,

ary data can be exchanged without any content data;

sic semantic unit can be jone single instance in the case where both dictionary element 3
t item instances are in"the same physical file;

e mechanism applies also to references between various dictionary elements
Between. & class of components and the associated property_DETs.
vides asreférence to a dictionary description in any place where this is needed.

Dictionary delivery, update delivery, library delivery, component data exchange.

The data associated with a property could be exchanged as a pair (property_BSU, <value>).

Figure F.3

F.3.4.2.1

outlines the implementation of this general mechanism.

Basic_semantic_unit

nd

A basic_semantic_unit is a unique identification of a dictionary_element. BSU is the abbreviation of basic

semantic u

82

nit.
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EXPRESS specification:

*)
ENTITY basic_semantic_unit
ABSTRACT SUPERTYPE OF (ONEOF (
supplier_BSU,
class_BSU,
property_ BSU,
data_type_BSU,
supplier related BSU
class_related_BSU)) ;
code: code_type;
version: version_type;
DERIVE
dic_identifier: identifier := code + sep_cv + version;
INVERSE
definition: SET [0:1] OF dictionary_element
FOR identified_by;
referenced_by: SET [0:1] OF content_item
FOR dictionary definition;
END_ENTITY; -- basic_semantic_unit
(*

Attribute definitions:

codgle: the code assigned to identify a certain dictionary.element.
version: the version number of a certain dictionary-element.

d

g_identifier: the full identification, consisting of concatenation of code and version.

definition: a reference to the dictionary element identified by this BSU. If not present in some| exchange
context, it is assumed to be present-in the dictionary of the target system already.

referenced_by: items making'use of the dictionary element associated with this BSU.

F.3.4.2.2 Dictionary_element

A dictionary_element is a full definition of the data required to be captured in the semantic digtionary for
some concepts.<Fof every concept, a separate subtype is to be used. The dictionary_element is pssociated
with a basicsemantic_unit (BSU) that serves to uniquely identify this definition in the dictionary.

By|including the version attribute in the basic_semantic_unit entity, it forms part of the identifi¢cation of a
dicfionary element (in contrast to the revision and time_stamps attributes).

EXPRESS specification:

*)

ENTITY dictionary_element

ABSTRACT SUPERTYPE OF (ONEOF (
supplier_element,
class_and_property_elements,
data_type_element)) ;
identified_by: basic_semantic_unit;
time_stamps: OPTIONAL dates;

© IS0 2010 — All rights reserved 83


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

revision: revision_type;
administration: OPTIONAL administrative_data;
is_deprecated: OPTIONAL BOOLEAN;
is_deprecated_interpretation: OPTIONAL note_type;
WHERE
WR1: NOT EXISTS (SELF.is_deprecated)
OR EXISTS (SELF.is_deprecated_interpretation) ;
END_ENTITY; -- dictionary_element
( *

Attribute définitions:

identified [by: the BSU identifying this dictionary element.
time_stanps: the optional dates of creation and update of this dictionary element.
revision: the revision number of this dictionary element.

NOTE 1 The type of the identified_by attribute will be redefined later to property_BSU and class_BSU and will then
be used to gncode together with the code attribute of the BSUs the "Code" attribute for properties (see 7.2) and clasges
(see 8.2) rgspectively. It will also be used to encode the "Version Number" attribute for properties and clasges
respectively

NOTE 2 [The time_stamps attribute will be used as a starting point to encode,inthe dates entity the property and class
attributes "Oate of Original Definition", "Date of Current Version" and "Date of.Clrrent Revision" (see 7.2, 8.2 and F.3.9/2).

NOTE 3 [The revision attribute will be used to encode the property and ‘class attribute "Revision Number" (see 7.2 and
8.2).

administration: optional information on the life cycle of the dictionary_element.

NOTE 4 The administration attribute will be used(to represent the information related to the configurafion
management and translation history.

is_deprecpted: an optional Boolean. When frue, it specifies that the dictionary_element shall no longer|be
used.

is_deprecpted_interpretation: specifies the deprecation rationale and how instance values of the
deprecated element, and of its corresponding BSU, should be interpreted.

Formal prgpositions:

WR1: when is_deprecated’exists, is_deprecated_interpretation shall exist.

Informal propositions:

IP1: instapce ‘values of is_deprecated_interpretation element shall be defined at the time where
deprecation decision was taken

Figure F.4 presents a planning model of the relationship between basic semantic unit and the dictionary
element.
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(ABS) dictionary_element

(INV) . "
definition S[o:1] | 'dentified_by
code dSTRING
(ABS) .
basic_semantic_unit versiol O STRING

(DER) dic_identifier
9 STRING

F.3

Ad

EX

(INV) o o
referenced_by S[0:1] | dictionary_definition

(ABS) content_item

Figure F.4 — Relationship between basic semantic unit and dictionary element

.4.2.3 Content_item

ontent_item is a piece of data referring to its description in the dictionary. It shall be subtyped.

PRESS specification:

A

—_
—

*)
ENTITY content_item
ABSTRACT SUPERTYPE;
dictionary_definition: basic_semantic_unit;

END_ENTITY; -- content_item
(*

ibute definitions:

di

S

F.3

tionary_definition: the hasie’semantic unit to be used for referring to the definition in the diction|

.4.3 Overview of basic semantic units and dictionary elements

Fo

defined. Figure.F.5 outlines, as a planning model, the basic semantic units (BSU) and dictionary
defined later"Note that the relationship between BSU and dictionary elements is redefined for ez

da

Every kind of dictionary data is treated in one of the following subclauses:

, so thatonly corresponding pairs can be related. This is not graphically depicted here, howeve

ary.

every kind of-dictionary data, a pair of basic_semantic_unit and dictionary_element subtypgs must be

elements
ch type of
r.

for suppliers see F.3.5 "Supplier data";
for classes see F.3.6 "Class data";
for properties / data element types see F.3.7 "Data element type / properties data";

for data types see F.3.8 "Domain data: the type system".
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identified_by
(INV) definition S[0:1]

!

(ABS) basic_semantic_unit

!

(ABS) dictionary_element

|

!

supplier_BSU property_BSU supplier_element

(ABS)
property_DET

F.3.44 |

The absoll
suppli

suppli

(ABS)
class

class_BSU

data_type_BSU data_type_element

Figure F.5 — Current BSUs and dictionary elements
Hentification of dictionary elements: three levels structure
te identification of basic semantic units is based on the following three levels'structure:

er (of dictionary data);

docunent supplier-defined dictionary element are property_DET and'data_type_element, but there

provis
versio
An absolut

NOTE
(duplicated

ons to extend this mechanism to other items).
n of the supplier-defined dictionary element.
e identification can be achieved by concatenation of'the applicable code for each level.

The structure on this absolute identification is different from the structure defined in edition 1 of IEC 6136
for convenience in 1SO 13584-42:1998). In~ythe previous edition, the absolute identification of

dictionary_lelement associated with a name_scope.(including property_ DET and data_type_element) consisted

supplier cog
version. In t
type of dic
registration
this unicity,

This identi
data of on
constant, g
clashes of

This identi
in clauses

F.3.45 E

e + class code (corresponding to the name_scope class) + dictionary element code + dictionary elem
his edition, the class code has been removed. Thus, the dictionary element code must be unique, for the sa
ionary element, over all the classes-defined by the same supplier. For existing reference dictionar
huthorities, maintenance authoriti€s, or standardization groups in charge of standard dictionaries should ens
bossibly by defining new codes-prefixed by name_scope class codes.

ication scheme is apprepriate within a multi-supplier context. If in a certain application area, o
e single (data-) supplier are relevant, the corresponding parts of the identification, that are th
an be eliminateds-Fer the purpose of exchange, however, all the levels must be present, to av
dentifiers.

ication scheme is described formally in the absolute_id attribute of the xxx_BSU entities defir
F.3.5 through F.3.8.

xtension possibilities for other types of data

br-defined dictionary element (any supplier-defined dictionary elément defined in the model; in this

are

D-2
BNy

of:
ent
me
es,
ure

nly
en
pid

ed

The BSU - dictionary element mechanism is very general and not limited to the four kinds of data used here
(see Figure F.5). This clause specifies some facilities that allow for extensions for other kinds. Depending on
whether the scope of the identifier is given by a class or a supplier, the corresponding xxx_related_BSU

entity has to be subtyped.

It is necessary to redefine the identified_by attribute of the en

dictionary_element (as is done in the F.3.5 through F.3.8 for the current kinds of data).

F.3.4.5.1

Supplier_related_BSU

The supplier_related_BSU provides for the dictionary elements to be associated with suppliers.

EXAMPLE

86

For ISO 13584: program libraries.

tity
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EXPRESS specification:

*)

ENTITY supplier_related_BSU
ABSTRACT SUPERTYPE

SUBTYPE OF (basic_semantic_unit) ;
END_ENTITY; -- supplier_related_BSU

(*

F.3.4.5.2_Class_related_BSU

The class_related_BSU provides for the dictionary elements to be associated with classes.

EXAMPLE For ISO 13584 tables, documents, etc .

EXPRESS specification:

*)

ENTITY class_related BSU
ABSTRACT SUPERTYPE

SUBTYPE OF (basic_semantic_unit) ;
END_ENTITY; -- class_related_ BSU
( *

F.3.4.5.3 Supplier_BSU_relationship

The¢ supplier_BSU_relationship is a provision forassociation of BSUs with suppliers.

EXPRESS specification:

*)
ENTITY supplier_ BSU_relationship
ABSTRACT SUPERTYPE;
relating_suppilier: supplier_element;
related_tOkens: SET [1:?] OF supplier_related_BSU;
END_ENTITY; - /supplier_BSU_relationship
( *

Attfibute definitions:

relating tsupplier: the supplier_element that identifies the data supplier.

relhfad tokens: i f dici I . I ier identifi he relati

attribute.

F.3.4.54 Class_BSU_relationship

The class_BSU_relationship entity is a provision for association of BSUs with classes.

EXPRESS specification:

*)
ENTITY class_BSU_relationship

© 1SO 2010 — All rights reserved
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ABSTRACT SUPERTYPE;

relating class: class;

related_tokens: SET [1:?] OF class_related_BSU;
END_ENTITY; -- class_BSU_relationship
(*

Attribute definitions:

relating_class: the class that identifies the dictionary element.

related_to,
attribute.

F.3.5 Supplier Data

This clause contains definitions for the representation of data about a supplier itself. In\'a@” multi-supplier
environment it is necessary to be able to identify the source of a certain dictionary element. Figure F.6
presents a[planning model of the data associated with suppliers, followed by the EXPRESS definition.

identified_by i defined_by
———J  supplier_BSU class_BSU

i or — —
supplier_element —QCKperson_organ|zat|on_schema.organ|zat|on ]

addr !
—C( person:.gdrganization_schema.address j
| 1

Figure F.6 — Overview of supplier data and relationships
F.3.5.1 Supplier_BSU

The suppljer_BSU entity provides forlunique identification of information suppliers.

EXPRESS|specification:

*)
ENTITY suppliek_BSU

SUBTIYPE OF.(basic_semantic_unit) ;
SELEF\basic_semantic_unit.code: supplier_code_type;
DERI|VE

SELF\basic_semantic unit.version: versijon tvpe .= '71°':

absolute_id: identifier := SELF\basic_semantic_unit.code;
UNIQUE
UR1l: absolute_id;

END_ENTITY; -- supplier BSU
(*

Attribute definitions:

code: the supplier's code assigned according to ISO 13584-26 .

version: the version number of a supplier code shall be equal to 1.

88 © 1SO 2010 — Al rights reserved


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

absolute_id: the absolute identification of the supplier.

Formal propositions:

UR1: the supplier identifier defined by the absolute_id attribute is unique.

F.3.5.2 Supplier_element

The supplier_element entity gives the dictionary description of suppliers.

EXPRESS specification:

*)

ENTITY supplier_element

SUBTYPE OF (dictionary_element) ;
SELF\dictionary_element.identified_by: supplier_BSU§;
org: organization;
addr: address;

INVERSE
associated_items: SET [0:?] OF supplier_BSUiwelationship

FOR relating_supplier;

END_ENTITY; -- supplier_element
(*

Attfibute definitions:

idegntified_by: the supplier_BSU used to identify this supplier_element.

org: the organizational data of this supplier.

addr: the address of this supplier.

associated_items: allows access to other kinds of data via the BSU mechanism.

EXAMPLE Program library.in ISO 13584-24:2003.

F.3.6 Class Data

This clause contains)definitions for the representation of dictionary data of classes.

F.3.6.1 General

Figured .7 outlines, as a planning model, the data associated with classes and their relationsh

dicfionary elements.
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\  constraigt _schema .constraint e O«hierarchical_position_type
hierarchical_position 'y 4= - - - 1o ;

preferred _name synonymous™~’ names S[0:?]
STRING | [} —( STRING
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shortname - icon
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Figure F.7 — Overview of class data and relationships
As indicatgd in the Figure F.7 with thetits_superclass attribute, classes form an inheritance tree. I is
important fo note that throughout this;document, the terms "inheritance" and "to inherit" stand for this
relationship between classes (defined.,in the dictionary), although EXPRESS has an inheritance concept, tpo.
These must be clearly distinguished 10 avoid misunderstandings.

The dictiorjary data for classes\(as shown in Figure F.7) is spread over three inheritance levels:
— class|and_property—elements defines data common to both classes and property_DETSs;

— class pllows for.other kinds of classes to be specified later;

EXAMPLE Other subtypes of classes, in particular functional_view_class, functional_model_class and
fm_class_viewZof are specified in 1SO13584-24:2003_They do not characterize products, but they provide |for

exchanging parti_cular representations of product, e. g., geometrical representations.

— item_class and categorization_class are the entities that hold data of different classes of application
domain objects.

NOTE 1 Two subtypes of item_class, named component_class and material_class, were defined within the
dictionary model of the first edition of this part of ISO 13584 and IEC 61360-2. These subtypes are deprecated, and they
are removed from this edition of this part of ISO 13584.

NOTE 2  The following changes ensure that the class definitions of a dictionary conforming with the first edition of this
part of ISO 13584 conforms to this edition: (1) replace component_class and material_class by item_class throughout
the reference dictionary; (2) add to each new item_class class the instance_sharable attribute, the value of which being
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true; (3) add for each new item_class class the optional hierarchical_position attribute without setting any value; (4) add
for each new item_class class the keywords attribute, the value of which being an empty collection.

NOTE 3  Another subtype of item_class, named feature_class, was provided in ISO 13584-24:2003. This subtype is
also deprecated and its usage is not allowed in new implementations of this part of ISO 13584 and IEC 61360-2.

NOTE4  The following changes ensure that the class definitions of a dictionary conforming with 1SO 13584-25
conforms to this edition of ISO 13584-42: (1) replace feature_class by item_class throughout the reference dictionary;
(2) add to each new item_class class the instance_sharable attribute, the value of which being false; (3) add for each
new item_class class the optional hierarchical_position attribute without setting any value; (4) add for each new
item_class class the keywords attribute, the value of which being an empty collection.

F.3.6.1.1 Class_BSU

The class_BSU entity provides for the identification of classes.

EXPRESS specification:

*)
ENTITY class_BSU
SUBTYPE OF (basic_semantic_unit) ;
SELF\basic_semantic_unit.code: class_code_type;
defined_by: supplier_BSU;
DERIVE
absolute_id: identifier
:= defined_by.absolute_id + sep_id + dic_identifier;
known_visible_properties: SET [0%?]0F property_ BSU
:= compute_known_visible.properties (SELF) ;
known_visible_data_types: SET [0:?]0F data_type_BSU
:= compute_known_visible_ data_types (SELF) ;
INVERSE
subclasses: SET [0:2]J(OF class FOR its_superclass;
added_visible_propenties: SET [0:?] OF property_ BSU
FOR name_scope;
added_visiblerdata_types: SET [0:?] OF data_type_ BSU
FOR name) scope;

UNIQUE
UR1l: absoldute_id;
END_ENTITY;\~- class_BSU

(*

Attribute definitions:

codgle: the code assigned to this class by its supplier.

defined_by: the supplier defining this class and its dictionary element.
absolute_id: the unique identification of this class.

known_visible_properties: the set of property_BSUs that refer to the class as their name_scope attribute
or to any known super-class of this class and that are therefore visible for the class (and any of its subclass).

NOTE 1 When some class dictionary_definition is not present in the same exchange context (a PLIB exchange
context is never assumed to be complete), the super-class of a class may not be known. Therefore the properties defined
as visible by this super-class do not belong to the known_visible_properties attribute. Only on the receiving system all
the dictionary_definitions of the BSUs are required to be available. Therefore, on the receiving system, the
known_visible_properties attribute contains all properties visible for the class.
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known_visible_data_types: the set of data_type_BSUs that refer to the class as their name_scope
attribute or to any known super-class of this class and that are therefore visible for the class (and any of its
subclass).

NOTE 2 When some class dictionary_definition is not present in the same exchange context (a PLIB exchange
context is never assumed to be complete), the super-class of a class may not be known. Therefore the data_types
defined as visible by this super-class do not belong to the known_visible_data_types attribute. Only on the receiving
system all the dictionary_definitions of the BSUs are required to be available. Therefore, on the receiving system, the
known_visible_data_types attribute contains all data_types visible for the class.

subclasses: the set of classes specifying this class as their superclass.

added_viejible_properties: the set of property_BSUs that refer to the class as their name_scope and_ that
are therefgre visible for the class (and any of its subclass).

NOTE 3  [Only the property_BSUs that belongs to the same exchange context are referenced by this inverse attribfite.
On the recejving system they may already exit other property_BSUs that refer to this class (a PLIB exchange context is
never assued to be complete).

NOTE 4 [The added_visible_properties attribute will be used to encode the class attributen!Visible Properties" ($ee
8.2.9).

added_vigible_data_types: the set of data_type_BSUs that refer to the class+as their name_scope gnd
that are therefore visible for the class (and any of its subclass).

NOTE 5 [Only the data_type_BSUs that belongs to the same exchange context.are referenced by this inverse attriblite.
On the recelving system they may already exits other data_type_BSUs that.refer to this class (a PLIB exchange context is
never assumed to be complete).

NOTE 6 [The added_visible_data_types attribute will be used tovencode the class attribute "Visible Types" ($ee
8.2.6).

Formal prgpositions:

UR1: the cpncatenation of supplier code and class/code is unique.

F.3.6.1.2 Class_and_property_elements

The class| and_property_elements (entity captures the attributes that are common to both classes gnd
property_DETs.

EXPRESS|specification:

*)

ENTITY classl)and_property elements

ABSTRRACT..SUPERTYPE OF (ONEOF (

property_ DET,

¢lass))

SUBTYPE OF (dictionary_element) ;
names: item_names;

definition: definition_type;

source_doc_of definition: OPTIONAL document;
note: OPTIONAL note_type;

remark: OPTIONAL remark_type;

END_ENTITY; -- class_and_property_elements
(*
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Attribute definitions:

names: the names describing this dictionary element.
definition: the text describing this dictionary element.
source_doc_of_definition: the source document of this textual description.

note: further information on any part of the dictionary element, which is essential to the understanding.

NOJTE 1 The names attribute will be used as a starting point to encode in the item_names entity-the property and
clags attributes "Preferred Name", "Short Name" and "Synonymous Name" (see 7.2 and 8.2).

NOTE 2  The definition attribute will be used to encode the property attribute "Definition" (seet7.2.10) and the class
attrlbute "Definition" (see 8.2.12).

NO[TE 3  The source_of_doc_definition attribute will be used to encode the property_ attribute "Source Document of
Defjinition" (see 7.2.11) and the class attribute "Source Document of Definition" (see 8.2.13).

NOTE4  The note attribute will be used to encode the property and class attribute "Note" (see 7.2.12 and 8J2.14).

NO[TE5  The remark attribute will be used to encode the property and class attribute "Remark;" (see(7.2.13 and
8.2|15).

F.3.6.1.3 Class

Th¢ class entity is an abstract resource for all kinds of €lasses.

EXPRESS specification:

*)
ENTITY class
ABSTRACT SUPERTYPE OF (-ONEOF (item_class, categorization_class))
SUBTYPE OF (class_andsproperty elements) ;
SELF\dictionaxy element.identified_by: class_BSU;
its_superglass: OPTIONAL class_BSU;
described.by: LIST [0:?] OF UNIQUE property_ BSU;
defin€dytypes: SET [0:?] OF data_type_ BSU;
constraints: SET [0:?] OF constraint_or_constraint_id;
hierarchical_position: OPTIONAL hierarchical_position_type;
keywords: SET [0:?] OF keyword_type;
sub_class_properties: SET [0:?] OF property_ BSU;

class_constant_values: SET [0:?] OF class_value_assignment;
DERIVE

subclasses: SET [0:?] OF class := identified_by.subclasses;
known_applicable_properties: SET [0:?] OF property_BSU
:= compute_known_applicable_properties (
SELF\dictionary_element.identified_by) ;
known_applicable_data_types: SET [0:?] OF data_type_BSU
:= compute_known_applicable_data_types (
SELF\dictionary_element.identified_by) ;
known_property_constraints: SET [0:?] OF property_constraint
:= compute_known_property_constraints (
[SELF\dictionary_element.identified_by]) ;
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INVERSE

associated_items: SET [0:?] of class_BSU_relationship
FOR relating class;

WHERE

WR1: acyclic_superclass_relationship (SELF.identified_by, []);

WR2: NOT all_class_descriptions_reachable (
SELF\dictionary_element.identified_by)
OR (list_to_set (SELF.described_by) <=
SELF\dictionary_element.identified_ by
class BSU.known visible properties):

WR3: NOT all_class_descriptions_reachable (
SELF\dictionary_element.identified_by)
OR (SELF.defined_types <=
SELF\dictionary_element.identified_by
\class_BSU.known_visible_data_types) ;

WR5: NOT all_class_descriptions_reachable (
SELF\dictionary_element.identified_by)
OR (QUERY (cdp <* described_by
| (SIZEOF (cdp\basic_semantic_unit.definition)=21)
AND (('IS013584_TEC61360_DICTIONARY_ SCHEMA'
+' .DEPENDENT_P_DET') IN TYPEOF
(cdp\basic_semantic_unit.definition[1]1))
AND NOT
(cdp\basic_semantic_unit.definition{¥] .depends_on
<= known_applicable_properties) ) =K)) ;

WR6: check datatypes_applicability (SELF) ;

WR7: QUERY (cons <* constraints
| ('IS013584_TEC61360_CLASS-CONSTRAINT_ SCHEMA'
+' . INTEGRITY_CONSTRAINT'®EN TYPEOF (cons))
AND (SIZEOF (cons\praoperty_constraint.constrained_property
.definition) =1)
AND NOT correct_constraint_type(
cons\integrity.donstraint.redefined_domain,

cons\property. constraint.constrained_property
.definitiom{l] .domain)) = [];
WR8: QUERY (gbris <* constraints
| (('IS013584_TEC61360_CLASS_CONSTRAINT SCHEMA'
+' .CONFIGURATION_CONTROL_CONSTRAINT') IN TYPEOF (cons))
AND>NOT correct_precondition (cons, SELF)) = [];
WR9: \NOT all_class_descriptions_reachable (
SELF\dictionary_element.identified_by)
OR (QUERY (cons <* constraints
i SO 35 84— FRC 63 60— CHFASS —CONSTRATNT—SCHEMA™
+' .PROPERTY_CONSTRAINT') IN TYPEOF (cons))
AND NOT
( (cons\property_constraint.constrained_property
IN SELF\dictionary element.identified_ by
\class_BSU.known_visible_properties)

OR (cons\property_constraint.constrained_property
IN known_applicable_properties)))=[]);
WR10: (SIZEOF( QUERY (lab <* keywords
| ('IS013584_IEC61360_DICTIONARY_ SCHEMA'
+' .LABEL_WITH_LANGUAGE') IN TYPEOF (lab)))
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= SIZEOF ( keywords))
OR (SIZEOF (QUERY (lab <* keywords
| ('IS013584_TIEC61360_DICTIONARY_SCHEMA'
+' .LABEL_WITH_LANGUAGE') IN TYPEOF (lab)))
= SIZEOF( keywords)) ;
WR11l: (('IS0O13584_TEC61360_ITEM CLASS_CASE_OF_SCHEMA'
+ '.A_PRIORI_SEMANTIC_RELATIONSHIP')
IN TYPEOF (SELF)) OR
( QUERY (p <* sub_class_properties
| NOT(p IN SELF.described byl)) = [1):
WR12: NOT all_class_descriptions_reachable (SELF.identified_by) QR
(QUERY (va <* class_constant_values |
NOT is_class_valued_property (
va.super_class_defined_property, SELF.identified_by\W = [1)|;
WR13: QUERY (val <* SELF.class_constant_values
| QUERY (v <* class_value_assigned (
val.super_class_defined_property, SELF.identhfdied_by)
| val.assigned _value <> v) <>[]) = [];

END_ENTITY; -- class
(*

Attfibute definitions:

identified_by: the class_BSU identifying this class.

its| superclass: reference to the class the current onelis a subclass of.

described_by: the list of references to the additional properties available for use in the description of the
prdducts within the class, and any of its subclasses.

NOJTE 1 A property may also be applicableite a class when this property is imported from another class|through an
riori_semantic_relationship as defined:\in’ Clause F.6 of this part of ISO 13584. Therefore the propertieq referenced
by the described_by attribute do not defingJall the applicable properties for a class.

NOJTE 2  The list order is the presentation order of the properties suggested by the supplier.

NOJTE 3 A property that js_a-context dependent property (context_dependent_P_DET) may become applicable to a
clags only if all the context-parameters (condition_DET) on which its value depends are also applicable to thig class. This
is sfated in where rule 5,

defined_types: the/set of references to the types that can be used for various property_DETs throughout
inheritance tree descending from this class.

NOJTE 4 _ “A'data_type may also be applicable to a class when this data_type is imported from another clasg through an
riori_semantic_relationship as defined in Clause F.6 of this part of ISO 13584. Therefore the data typeq referenced
by the_defined_types attribute do not define all the applicable data types for a class.

constraints: the set of constraints that restrict the target domains of values of some properties of the class to
some subsets of their inherited domains of values.

NOTE5 Each constraint in the constraints attribute must be fulfilled by class instances. Thus the constraints
attribute is a conjunction of constraints.

hierarchical_position: the coded representation of the class position in a class inclusion hierarchy to which it belongs; a
hierarchical_position of a class changes when the class structure of an ontology is changed. Thus it cannot be used as
a stable identifier for classes.

NOTE 6  This kind of coded name is used in particular in product categorization hierarchies for representing the class
inclusion structure through some coding conventions.
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EXAMPLE 1 In UNSPSC, Manufacturing Components and Supplies has the hierarchical position 31000000, Hardware
has the hierarchical position 31160000 and Bolt the hierarchical position 31161600. By convention, this representation of
the hierarchical position allows to represent that Manufacturing Components and Supplies is at the first level of the
hierarchy, that Hardware is at the second level of the hierarchy and is included in Manufacturing Components and
Supplies and that Bolt is at the third level of the hierarchy and is included in Hardware.

keywords: a set of keywords, possibly in several languages, allowing to search the class.

sub_class_properties: declares properties as class-valued, i.e. in subclasses one single value will be
assigned per class. See F.3.7.4 "Class-valued properties".

class_co — .
superclasses. See F.3.7.4 "Class-valued properties".

subclassés: the set of classes specifying this class as their superclass.

known_apgplicable_properties: the property_BSUs that are referenced by the class or any of its known
super-clas$(es) by their described_by attribute and that are therefore applicable to this class (and to any of
its subclasges).

NOTE 7 |When some class dictionary_definition is not present in the same exchange_context (a PLIB exchafge
context is ngver assumed to be complete), the super-class of a class may not be known. Therefore the properties defimed
as applicable by this super-class do not belong to the known_applicable_properties,_ attribute. Only on the receiing
system all the dictionary_definitions of the BSUs are required to be available. Therefore, on the receiving system, [the
known_applicable_properties attribute contains all the properties that are applicable to a class by virtue of bging
referenced by a described_by attribute.

known_apgplicable_data_types: the data_type_BSUs that are referenced by the class or any of its known
super-clasg(es) by their defined_types attribute and that are thergfore applicable to this class (and to any of
its subclasges).

NOTE 8 |When some class dictionary_definition is not present in the same exchange context (a PLIB exchange
context is rlever assumed to be complete), the super-class~of a class may not be known. Therefore the data_types
defined as ppplicable by this super-class do not belong:to the known_applicable_data_types attribute. Only on [the
receiving system all the dictionary_definitions of the(BSUs are required to be available. Therefore, on the recei\ing
system, thelknown_applicable_data_types attribute'contains all the data_types that are applicable to a class by viftue
of being ref¢renced by a defined_types attribute.

known_prpperty_constraints: the constraints over a property that are referenced by the class or any ofjits
known is-f superclass by their constraints attribute, or, in case of a class that is a subtype| of
a_priori_slemantic_relationship, by-its referenced_constraints attribute.

associated_items: allows to.aceess other kinds of data using the BSU mechanism.

Formal prgpositions:

WR1: the ipheritanee structure defined by the class hierarchy does not contain cycles.

WR2: only|those properties that are visible for a class may become applicable to this class by virtue of bejng
referenced|by-the described by attribute.

WR3: only those data types that are visible for a class may become applicable to this class by virtue of being
referenced by the defined_types attribute.

WR4: only those properties that are not applicable for a class by inheritance may become applicable to this
class by virtue of being referenced by the described_by attribute.

WRS5: only context dependent properties (dependent_P_DET) whose all context parameters

(condition_DET) are applicable in to class may become applicable for this class by virtue of being
referenced by its described_by attribute.
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WR6: only those data types that are not applicable for a class by inheritance may become applicable to this
class by virtue of being referenced by the defined_types attribute.

NO

TE 9  The its_superclass attribute will be used to encode the class attribute "Superclass" (see 8.2.2).

NOTE 10 The described_by attribute provides the encoding for the "Applicable Properties" of a class (see 8.2.10).

NO

TE 11 The defined_types attribute is used to encode the "Applicable Types" attribute of a class (see 8.2.

7).

WRY7: the set of constraints that are property constraints shall define restrictions that are compatible with the
domain of values of the properties to which they apply.

WRS: all the properties referenced in the precondition of a configuration_control_constrairit shall be
applicable to the class.

WRI: all the properties referenced in the constraint attribute shall be either visible or applicable to|the class.
WR10: either all keywords are represented as label_with_languages or all are répresented as labels.
WR11: if the class is not an a_priori_semantic_relationship, the sub_class_properties shall beJong to the
described_by list.

NOJTE 12 Through an a_priori_semantic_relationship, sub_class_properties may also be imported.

WR12: the properties referenced in class_constant_values‘vare declared as class-valued| in some
superclass of the current class, or in the current class itself.

NOJTE 13 The sub_class_properties attribute of the class>entity is used to encode the "Class valued| properties"
attr|bute for classes (see 8.2.8).

NO[TE 14 The class_constant_values attribute of thg,class entity is used to encode the "Class Constant|Values" for
clagses (see 8.2.11).

WR13: if a property referenced in class_constant_values was already assigned a value in a supgrclass, the
valpe assigned in the current class shouldbe the same.

Informal propositions:

IP1: if all the is-a superclasses-of the class are available, then the known_property_constraints|are all the
constraints that apply to-the properties that are connected to the class either as visible or as|applicable
prgperties.

F.3.6.2 Item_class

The¢ entity item_class enables the modeling of any type of entity of the application domain that may be
captured by~a characterization class defined by a class structure and a set of properties. In partitular, both
insfances of products and instances of particular aspects of products represented as features, afe mapped
onfodtem_class.

The item_class entity includes an instance_sharable attribute that specifies the conceptual status of an
item. If this attribute is true, then each instance represents an independent item, otherwise it is a feature, i.e.,
a dependent item that has to be component of another item. This does not prescribe any specific
implementation at the data representation level.

EXAMPLE The head of a screw is a feature described by a number of properties but that may only exist when
referenced by a screw. It is represented as an item_class with the instance_sharable attribute equal to false.

NOTE 1 Two subtypes of item_class, named component_class and material_class, were defined within the
dictionary model of the first edition of this part of ISO 13584 and IEC 61360-2. These subtypes are deprecated, and they
are removed from this edition of this part of ISO 13584.
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NOTE 3  Another subtype of item_class, named feature_class, was provided in ISO 13584-24:2003. This subtype is
also deprecated and its usage is not recommended in new implementations of this part of ISO 13584 and IEC 61360-2.

EXPRESS specification:

*)
ENTITY item_class
SUBTYPE OF (class) ;
simplified_drawing: OPTIONAL graphics;

coded name+ ORTIONAL waluecode—type;
instance_sharable: OPTIONAL BOOLEAN;
END_[ENTITY; -- item_class

(*

Attribute définitions:

simplified| drawing: optional drawings (graphics) that can be associated to the described class.

NOTE 5 [The simplified_drawing attribute of the item_class entity is used to encode the-'Simplified Drawing" attribute
for classes (see 8.2.16).

coded_name: may be used as a class constant value to characterize theé class in the value domain of a
sub_class properies of its superclass.

NOTE 6 [This attribute in not used in ISO 13584. It is only used in IEC 61360.

instance_sgharable: when false, it specifies that instances of the item_class are features; when not provided
or true it specifies that instances of the item_class are stand:alone items.

NOTE 7 |In the common ISO13584/IEC61360 dictionary “model, it is implementation dependent to decide whether
several reall world instances of features modeled by the.Same set of property-values pairs are represented by sevéral
EXPRESS pieces of data or by the same piece of data_in the data exchange file. Thus, an instance of an item_class
whose instance_sharable equals false and that is réferenced by several instances of item_classes at the data mddel
level is interpreted as several real world instances(of the same feature.

F.3.6.3 (Qategorization_class

The categprization_class entity-enables the modeling of a grouping of a set of objects that constitutes|an
element of|a categorization.

EXAMPLE 1 Manufacturingycomponents and supplies, industrial optics, are example of product categorization class
defined in UNSPSC.

Neither properties nor datatypes, nor constraints are associated, as visible or applicable, with such a class.
Moreover, [categorization_classes may not be related to each other by the is-a inheritance relationship, put
they may ¢nly“be related to each other through the is-case-of class relationship. A specific attribute, called
categorizgtion_class_superclasses, allows to record the categorization_classes that are superclasseg of
a categorization_class in a case-of hierarchy.

NOTE Using the case-of resource constructs, item_classes may also be connected to categorization_classes.

EXAMPLE 2 The following example shows how characterization classes and categorization classes may be connected
to achieve some particular goals. A ball bearing supplier wants to design its own ontology and to make it easy to retrieve
and easy to use. To achieve these goals, he/she wants to use standard properties and to be connected to standard
classifications. The supplier provides only ball bearings, but some bearings are sealed, some others are not. Particular
properties may be associated with sealed bearings and with not sealed bearings, but these categories do not exist as
classes in standard bearing ontologies. Thus, the bearing supplier processes as follows. (1) He/she designs a proprietary
ontology consisting of three characterization classes: my_bearing, my_sealed_bearings, my _non_sealed_bearing. The
two latter are connected to the former by the is-a inheritance relationship, and all the properties assigned to the former are
inherited by the latter. (2) To use some of the properties defined in the future ISO/TS 23768-1 Bearing — Parts library —
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Reference dictionary, the bearing supplier specifies that his/her class my_bearings is case-of the standard bearing class
ball bearing defined in ISO/TS 23768 . Through this case-of relationship, he/she may import in his/her class my_bearings
the standard-defined properties: bore diameter, outside diameter, ISO tolerance class. Moreover, he/she creates those
needed properties that are not defined in the standard. (3) To facilitate the retrieval of the server that display the supplier's
catalogue, he/she represents a small fragment of the UNSPSC classification, and a case-of relationship between the
UNSPSC class ball_bearings and its own class my_bearing. The result is presented in Figure 8 below:

31000000
Manufacturing
Legend: Components
characterisation class |:| and Supplies
citegorlzatlon class
ist-a relationship — )
cgse-of relationship —0 UNSPSC
31176000
Bearings and
bushings and
wheels and
1SO 23768 gears
bearing L
1 UNSPSC
ISO 23768 31171500
rolling bearing Bearings
UNSPSC
150 23763 31171504
ball bearing k ) k J Ball bearings

My_bearings

! 1

My _sealed My_non_sealed
_bearings _bearings

Figure F.8 — Example of a supplier onbtology

EXPRESS specification:
*)
ENTITY categorization_class
SUBTYPE OF (class) ;
categorization_class_superclasses: SET [0:?] of class_BSU;
WHERE
WR1: QUERY (cl <* SELF. categorization_class_superclasses
| NOT (('ISO13584_IEC61360_DICTIONARY_ SCHEMA'
+' .CATEGORIZATION_CLASS') IN TYPEOF (cl.definition[1]1)))
= [1;
WR2: NOT EXISTS(SELF\class.its_superclass) ;
WR3: SIZEOF (SELF\class.described_by) = 0;
WR4: SIZEOF (SELF\class.defined_types) = 0;
WR5: SIZEOF (SELF\class.constraints) = 0;
WR6: SIZEOF (compute_known_visible_ properties
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(SELF\dictionary_element.identified_by)) = 0;

WR7: SIZEOF (SELF\class.sub_class_properties) = 0;

WR8: SIZEOF (SELF\class.class_constant_values) = 0;

WR9: SIZEOF (SELF\class.identified_by.known_visible_properties)
= 0;

WR10: SIZEOF (SELF\class.identified_by.known_visible_data_types)
= 0;

END_ENTITY; -- categorization_class

(*

Attribute d(lafinitions:

categorizgtion_class_superclasses: the categorization_classes that are one step ~above fhe
categorization class in a case-of class hierarchy.

Formal prgpositions:

WR1: only|categorization_classes may appear as superclasses of a categorization_class.
WR2: a categorization_class shall not have is-a superclass.

WR3: no pfoperty shall be associated with a categorization_class.

WRA4: no dptatype shall be associated with a categorization_class.

WRS: no cpnstraint shall be associated with a categorization_class.

WRE6: a categorization_class shall not be the property definition class of any property.
WRY7: no spbclass property shall be associated with a_categorization_class.

WRS: no c|ass constant value shall be associated with a categorization_class.

WR9: no v|sible property shall be associated with a categorization_class.

WR10: no pisible datatype shall be asSogiated with a categorization_class.
F.3.7 Data Element Type /properties data
This clausg¢ contains definitions for the dictionary data for properties.

F.3.7.1 Rroperty .BSU

The entity property_BSU provides for identification of a property.

EXPRESS specification:

*)
ENTITY property_ BSU
SUBTYPE OF (basic_semantic_unit) ;
SELF\basic_semantic_unit.code: property_code_type;
name_scope: class_BSU;
DERIVE
absolute_id: identifier :=
name_scope.defined_by.absolute_id
+ sep_id + dic_identifier;
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INVERSE

describes_classes: SET OF class FOR described_by;
UNIQUE

UR1l: absolute_id;
WHERE

WR1: QUERY (c <* describes_classes |

NOT (is_subclass (c, name_scope.definition([1l])))= [];

END_ENTITY; -- property_ BSU

(*

Attribute definitions:

cogle: to allow for unique identification of the property over all ontologies defined -by
name_scope.defined_by supplier.

name_scope: the reference to the class at which or below which the property)element is ay
reference by the described_by attribute.

absolute_id: the unique identification of this property.
describes_classes: the classes declaring this property as available forwuse in the description of a g

Fotmal propositions:

WR1: any class referenced by the describes_classes atttibute of a property_BSU either is
referenced by its name_scope attribute, or is a subclass of\this class.

URH1: the property identifier absolute_id is unique.

NO[TE The name_scope attribute of the property. BSU entity will be used to encode the "Definition Cla
for properties (see 7.2.2).

F.3.7.2 Property DET

The¢ property_DET entity captures the dictionary description of properties.

EXPRESS specification:

*)
ENTITY pxréperty_ DET
ABSTRACTCSUPERTYPE OF (ONEOF (
condition_DET, dependent_P_DET, non_dependent_P_DET))
SUBTYPE OF (class_and_property elements) ;
SELF\dictionary_element.identified_by: property_BSU;

the same

ailable for

roduct.

the class

5s" attribute

preferred symbol: OPTIONAL mathematical string;

synonymous_symbols: SET [0:?] OF mathematical_string;
figure: OPTIONAL graphics;
det_classification: OPTIONAL DET_classification_type;
domain: data_type;
formula: OPTIONAL mathematical_string;
DERIVE
describes_classes: SET [0:?] OF class
:= identified_by.describes_classes;
END_ENTITY; -- property_ DET
(*
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Attribute definitions:

identified_by: the property_BSU identifying this property.

preferred_symbol: a shorter description of this property.

synonymous_symbols: synonymous for the shorter description of the property.

figure: an optional graphics that describes the property.

det_classification: the ISO 80000/IEC 80000 (formerly ISO 31) class for this property.

domain: th

e reference to the data_type associated to the property.

bee

for

eriy

bee

formula: al mathematical expression for explaining the property.
describes| classes: the classes declaring this property as available for use in the description ofia product.
NOTE 1 The preferred_symbol attribute is used to encode the "Preferred Letter Symbol" attribute for properties (
7.2.6).
NOTE 2 [The synonymous_symbols attribute is used to encode the "Synonymous Letter Symbol" attribute
properties ($ee 7.2.7).
NOTE 3 [The det_classification attribute is used to encode the "Property Typg’ Classification" attribute of a propg
(see 7.2.9).
NOTE 4 [The domain attribute is used as a starting point for the encoditig of the property attribute "Data Type" (
7.2.3). The entity data_type will be subtyped for various possible data types.
NOTE 5 [The formula attribute is used to encode the "Formula" attribute for properties (see 7.2.16).
Figure F.9|presents a planning model of the data associated with property_DETs.
(ABS) property BSU Pp——
class depcribed by L[0:?] identified_by domain
(ABS) data_type
definition
STRING
formula
note -;
STRING | p----=-=%---=---- 1
preferred_symbol N n |
remark (ABS) [TTTTTTT°°° mathematical_string
STRING A2, property DET T
synonymous_symbol S[0:2]
source_doc_of definition
(ABS) doCuient P=—=—=—=-=-==----- o
revision
d STRING
figure
(ABS) graphics pP===============
time_stamps ]
det_classification 1
STRING | pr======-=-======~—1
l names
preferred_name synonymous_names S[0:?]
STRING = —0 STRING
short name item_names icon
STRING ===S=-=--=-1  |mmmmmmm=m===— (ABS) graphics
Figure F.9 — Overview of property data element type data and relationships
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F.3.7.3 Condition, dependent and non-dependent Data Element Types

Figure F.10 depicts the various kinds of Data Element Types in the format of a planning model.

Note that Figure F.10 is simplified: the "depends_on" relation essentially is implemented with a BSU
reference, but a constraint is specified that the referred-to property_ DET must be a condition_DET (see

entity dependent_P_DET).

(ABS)property_DET

1

! ) !

N depends_on S[1:7]
condition_DET [ dependent_P_DET non_dependent,'P. DET

Figure F.10 — Kinds of data element types

F.3.7.3.1 Condition_DET

A dondition_DET is a property on which other properties may depend(upon.

EXPRESS specification:

*)

ENTITY condition_DET

SUBTYPE OF (property_DET) ;
END_ENTITY; -- condition_DET

(*

F.3.7.3.2 Dependent_P_DET
A dependent_P_DET is a property. whose value depends explicitly on the value(s) of some conditig

EXAMPLE The resistancé of a thermistor depends upon the ambiant temperature. Thermistor resistanc]
prepented as a dependent_P-DET and thermistor ambiant temperature as a condition_DET.

EXPRESS specification:

*)
ENTETY" dependent_P_DET
SUBTYPE OF (property_ DET) ;

n(s).

e should be

depends_on: SET [1:?] OF property BSU;

WHERE
WR1: QUERY(p <* depends_on | NOT(definition_available_implies(
p, ('IS013584_TIEC61360_DICTIONARY_ SCHEMA.CONDITION_DET'
IN TYPEOF (p.definition[1]1))))) = [1;
END_ENTITY; -- dependent_P_ DET

(*

Attribute definitions:

depends_on: the set of basic semantic units identifying the properties on which this property depends on.
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Formal propositions:

WR1: only condition_DETs shall be used in the depends_on set.

F.3.7.3.3 Non_dependent_P_DET

A non_dependent_P_DET is a property that does not depend explicitly on certain conditions.

EXPRESS specification:

*)
ENTITY non_dependent_P_DET

SUBTIYPE OF (property_DET) ;
END_[ENTITY; -- non_dependent_P_DET
(*

NOTE 1 The three subtypes condition_DET, dependent_P_DET and non_dependent P_DET of the entity
property DET are used to encode the different kinds of properties (see Clause 7). Condition_DET is used for confext
parameters,| dependent_P_DET is used for context dependent characteristics and the non_dependent_P_DET entity is
used for product characteristics.

NOTE 2 [The depends_on attribute of the dependent_P_DET entity is used {0’ encode the "Condition" attribute|for
properties ($ee 7.2.15).

F.3.7.4 Class_value_assignment

Class-valugd properties are those properties whose value cannot be assigned individually for an instance qf a
class but dan only be assigned for all instances belonging ta a class. Such properties are declared by bejng
included in the sub_class_properties list of an item_class entity. Then, such a property may be assigneg a
value for gll instances of any item_class that is a subelass of the class where the class-valued property is
declared, pr in this class itself. A value of a class-valued property is assigned to an item_class by a
class_valye_assignment referenced by the class-constant_values attribute of this class.

NOTE Class-valued properties may be of any-data type.

EXPRESS|specification:

*)

ENTITY class_valuensassignment;

super_class/defined_property: property_ BSU;

assignedrvalue: primitive_value;

WHERE

WRIsNdefinition_available_implies (super_class_defined_property,
compatible_data_type_and_value (super_class_defined_property.

definitionlll\oronaertsz DET domailn acscicned valual)l )
LI B g g . g T = T

END_ENTITY; -- class_value_assignment

(*

Attribute definitions:

super_class_defined_property: the reference to the property (defined in the class or in any of its
superclasses as belonging to the sub_class_properties set) to which the assigned_value value is
assigned.

assigned_value: the value assigned to the property, valid for the whole class referring this
class_value_assignment instance in its class_constant_values set, and all its subclasses.
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Formal proposition:

WR1: the value assigned to the super_class_defined_property shall be type compatible with the value
domain of the super_class_defined_property.

property DET Q (ABS) data_type
domain

1

) L l

named_type (ABS) simple type (ABS) complex_type
1 1
| boolean _type number_type string_type | (ABS) entity_instance_type level_type
1
‘ [ ]
l class_reference_type
non_quantitative remote _http_

int_type real_type _code_type address
date_time
translatable _ _data_type

string_type

date_data_type

% fime_data_type
placement_type

1

1
I ] ! )
non_quantitative\ int_type | axis1_placement_type | axis2_placement_3d_tyq

non_translatable _
string_type

A

&

real_measure_type

real_currenéystype

[¢)

L

int_currency_typg axis2_placement_2d_type

Figure F.11 — Entity hierarchy for the type system
F.3.8 Domain data: the type system

This clause eontains definitions for the representation of the data types of a property DET. Rigure F.11
ouflines, as\a.planning model, the entity hierarchy for data types.

F.3.81 * General

In contrast to the other dictionary elements (Suppliers, Classes, Properties), an identification with the basic
semantic unit concept is not mandatory for data_type, since it will be attached directly to the property_DET
in many cases, and thus does not need an identification. However, the entities data_type_BSU and
data_type_element allow for a unique identification where this is suitable. It provides for re-using the same
type definition in another property_DET definition, even outside the current physical file.

F.3.8.1.1 Data_type_BSU

The data_type_BSU entity provides for identification of data_type_elements.
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EXPRESS specification:

*)

ENTITY data_type_BSU

SUBTYPE OF (basic_semantic_unit) ;
SELF\basic_semantic_unit.code: data_type_code_type;
name_scope: class_BSU;

DERIVE

absolute_id: identifier :=
name_ scope.defined bv.absolute id (* Supplier*)
+ sep_id + dic_identifier; (* Data_type *)

INVERSE

defining_class: SET OF class FOR defined_types;

UNIQUE

absolute_id;

WHERIE

WR1: is_subclass(defining class[1l], name_scope.definitionr[1]);
END_[ENTITY; -- data_type_BSU

(*

Attribute définitions:

code: to |allow for unique identification of the data type over @ll “ontologies defined by the same
name_scdpe.defined_by supplier.

name_scdpe: the reference to the class at which or below mbich the data type element is available [for
reference By the defined_types attribute.

absolute_|d: the unique identification of this property.
defining_g¢lass: the classes declaring this data_type-as available for use in the description of a product.

Formal prgpositions:

WR1: the glass used in the name_scope-attribute is a superclass of the one where this data_type is defined.

NOTE The name_scope attribute is‘used to encode the reference to a class the related data type belongs to. This
itself, beside the data_type_element entity (see below), is part of the encoding of the class attribute "Visible Types" ($ee
8.2.6).

F.3.8.1.2 Data_typelelement

The data_fype_element entity describes the dictionary element for types. Note that it is not necessary in
every casg to have BSU and dictionary_element for a certain data_type, because a property_DET ¢an
refer to thq data_type directly. Usage of the BSU relation is only necessary when a supplier wants to refer to
the same type/in a different physical file.

EXPRESS specification:

*)

ENTITY data_type_element

SUBTYPE OF (dictionary_element) ;
SELF\dictionary_element.identified_by: data_type_BSU;
names: item_names;
type_definition: data_type;

END_ENTITY; -- data_type_element

(*

106 © 1SO 2010 — Al rights reserved


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

Attribute definitions:

identified_by: the BSU that identifies the described data_type_element.
names: the names that allow the description of the defined data_type_element.

type_definition: the description of the type carried by the data_type_element.

NOTE The re-declared attribute identified_by is used to encode the reference to the BSU, this data_type_element
is related to. This itself, beside the data_type BSU entity (see above), is used to encode the class attribute "Visible

Tydes (see 8.2.6).
F.3.8.2 The type system

F.3.8.2.1 Data_type

Th¢ data_type entity serves as a common supertype for the entities usednto’indicate the ty

asgociated DET.

EXPRESS specification:

*)
ENTITY data_type
ABSTRACT SUPERTYPE OF (ONEOF (
simple_type,
complex_type,
named_type)) ;
constraints: SET [0:?] OF domain_constraint;
WHERE
WR1: QUERY (cons <* cehnstraints
|NOT correct_constraint_type(cons, SELF)) = [];

END_ENTITY; -- data_type
(*

Attfibute definitions:

constraints: the set of domain constraints that restrict the domain of values of the data type.

NOJTE Each ,domain constraint in the constraints attribute must be fulfilled. Thus the constraints a

conjunction of censtraints.

Foitmal prepesition:

WR1:-the set of domain constraints shall define restrictions that are compatible with the domain o

pe of the

ttribute is a

f values of

thedatatype:

F.3.8.2.2 Simple_type

The simple_type entity serves as a common supertype for the entities used to indicate a simple type of the

associated DET.
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EXPRESS specification:

*)

ENTITY simple_type
ABSTRACT SUPERTYPE OF (ONEOF (

number_type,
boolean_type,
string_type))

SUBTYPE OF (data_type) ;

END_|

(*

Attribute d

value format: OPTTIONAL value format tvpe:

ENTITY; -- simple_type

gfinitions:

value_format: the optional encoding of the format of values for properties.

NOTE 1
properties (

NOTE 2

gee 7.2.17).

value_formpat.

F.3.8.2.3

Number_type

The numbegr_type entity provides for values of DETs that are of type NUMBER.

EXPRESS|specification:

*)

ENTITY number_type
ABSTIRRACT SUPERTYPE OF (ONEOF (

int_type,
real_type,
rational_type))

SUBTIYPE OF (simple_type):

END_|

(*

F.3.8.24

ENTITY; -- numbér-type

Int_type

The int_type entify.provides for values of DETs that are of type INTEGER.

EXPRESS

The value_format attribute of the simple_type entity is used to encode the "Value Format" attribute

=

or

If any string_pattern_constraint applies to the value of a simple type,-then it takes precedence on fthe

e .
SPCUITICALOTNT.

*)

ENTITY int_type
SUPERTYPE OF (ONEOF (

int_measure_type,
int_currency_type,
non_qguantitative_int_type))

SUBTYPE OF (number_type) ;
END_ENTITY; -- int_type

(*

108
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F.3.8.2.5 Int_measure_type

The int_measure_type entity provides for values of DETs that are measures of type INTEGER. It specifies a
unit or a unit identifier (unit_id), in which values exchanged as single integer are expressed. It may also
specify alternative units, or alternative unit identifiers, that are also allowed for use when each value is
explicitly associated with its unit.

NOTE 1 Either a unit or a unit_id is mandatory. In case where both are provided, the unit takes precedence.

NOTE 2 When both alternative units and alternative unit ids are provided, both have the same size and the
altgrnative_units attribute takes precedence.

NO[TE 3  The dic_unit_identifier used in unit_id and in alternative_unit_ids attributes are unit/identifigrs that may
resplved to a dic_unit from an ISO/TS 29002-20 server.

NO[TE4 Each dic_unit defined in the alternative_units attribute, and each dic. unit identifled in the
altgrnative_unit_ids attribute are required to be associated with a string_representation,-whose text_representation
may be used for characterizing the alternative unit used at the instance level.

EXPRESS specification:

*)
ENTITY int_measure_type
SUBTYPE OF (int_type) ;
unit: OPTIONAL dic_unit;
alternative_units: OPTIONAL LIST¢Ll:?] OF dic_unit;
unit_id: OPTIONAL dic_unit_identifier;
alternative_unit_ids: OPTIONAL' LIST [1:?] OF dic_unit_identifien;
WHERE
WR1: EXISTS (unit) OR EXISTS (unit_id) ;
WR2: NOT EXISTS(alterhative_units) OR
NOT EXISTS (altexrmiative_unit_ids) OR
(SIZEOF (alterndtive_units) = SIZEOF (alternative_unit_ids));
WR3: NOT EXISTS(alternative_units)
OR (QUERY J(un <* SELF.alternative_units
|NOT EXTSTS (un.string_representation))
= [
END_ENTITY;( =~ int_measure_type
(*

Attfibute definitions:

-
—

unit: thie 'default unit of reference associated with the value of the int_measure_type.

altermative_unitsthe fistof other units that may be USed 10 eXpress the value of the Imt_measure_type.

NOTE 5 The list order is used to ensure that alternative_units and alternative_unit_ids, if both existsdefines the
same unit in the same order.

unit_id: the identifier of the default unit of reference associated to the described measure.

NOTE 6  The attribute unit and the attribute unit_id are both used to encode the "Unit" attribute for properties (see
7.2). When both are provided, unit takes precedence

NOTE 7  If the value of a property whose domain is an int_measure_type is exchanged as a single integer number,
this means that this value is expressed in the unit or unit_id unit of measure.
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alternative_unit_ids: the list of identifiers of other units that may be used to express the value of the
int_measure_type.

NOTE 8 When the value of a property whose domain is an int_measure_type is evaluated in a unit either defined by
means of the alternative_units attribute or identified by means of the alternative_unit_ids attribute, its value cannot be
represented as a single integer. It needs to be represented as a pair (value, unit).

Formal propositions:

WR1: one of the two attributes unit and unit_id shall exist.

WR2: if bofh affributes alternative_units and alternative_unit_ids exist, they shall have the same Tength.
WR3: each) dic_unit in the alternative_units shall have a string_representation.

Informal priopositions:

IP1: the dic]_unit_identifiers used in unit_id and in alternative_unit_ids attributes shall be resolved-to a dic_unit flom
an existing ISO/TS 29002-20 server.

IP2: when poth unit and unit_id attributes are provided, they shall define the same unit.

IP3: when|both alternative_units and alternative_unit_ids attributes are provided, they shall define the
same list of units in the same order.

IP4: when fthe alternative_unit_ids attribute is provided, all the units.the attribute identifies shall resolve tp a
dic_unit that has a string_representation.

F.3.8.2.6 | Int_currency_type

The int_cyrrency_type entity provides for values of DETs-that are integer currencies.

EXPRESS|specification:

*)
ENTITY int_currency_type

SUBTIYPE OF (int_type) ;

currency: OPTIONAL currency_code;
END_[ENTITY; -- int_(cufrency_type

(*

Attribute définitions:

currency: the associated code of the described currency according to ISO 4217 . If not present, the currefgcy
code has tp belexchanged together with the data (values).

F.3.8.2.7  Non_quantitative_int_type

The non_quantitative_int_type entity is an enumeration type where elements of the enumeration are
represented with an INTEGER value (see also entity non_quantitative_code_type and Figure F.12).

EXPRESS specification:

*)
ENTITY non_guantitative_int_type
SUBTYPE OF (int_type) ;

domain: value_ domain;
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WHERE
WR1: QUERY (v <* domain.its_values |
'IS013584_TEC61360_DICTIONARY_SCHEMA.VALUE_CODE_TYPE' IN
TYPEOF (v.value_code)) = [];
END_ENTITY; -- non_guantitative_int_type
( *

ibute definitions:

domain: the set of enumerated values described in the value_domain entity.

Fo

mal propositions:

WR1: the values associated with the domain.its_values list shall not contain a value_code. 'type.

F.3

The real_type entity provides for values of DETs that are of type REAL.

EXPRESS specification:

.8.2.8 Real_type

F.3

Th
un
alte
ass

NO

NO|

NO
res

*)

ENTITY real_type

SUPERTYPE OF (ONEOF (
real_measure_type,
real_currency_type))

SUBTYPE OF (number_type) ;

END_ENTITY; -- real_type
(*

.8.2.9 Real_measure_type

ociated with its unit.

blve'to ‘a dic_unit from an ISO/TS 29002-20 server.

NO

[0

TE 1 Either a unit.ora unit_id is mandatory. In case where both are provided, the unit takes precedende.

E4 Each dic_unit defined in the alternafive_units aftribule, and each dic_unit idenfified

e real_measure_type entity provides for values of DETs that are measures of type REAL. It specifies a
t or a unit identifier, in which values exchanged as single real are expressed. It may also specify
rnative units, or alternative-unit identifiers, that are also allowed for use when each value is explicitly

TE 2  When{beth alternative_units and alternative_unit_ids are provided, both have the same size and the
altgrnative_unitsattribute takes precedence.

TE 3 «..The dic_unit_identifier used in unit_id and in alternative_unit_ids attributes are unit identifigrs that may

in the

alternative_unit_ids attribute are required to be associated with a string_representation, whose text_representation
may be used for characterizing the alternative unit used at the instance level.

EX

PRESS specification:

*)
ENTITY real_measure_type
SUBTYPE OF (real_type) ;
unit: OPTIONAL dic_unit;
alternative_units: OPTIONAL LIST [1:?] OF dic_unit;
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unit_id : OPTIONAL dic_unit_identifier;
alternative_unit_ids: OPTIONAL LIST [1:?] OF dic_unit_identifier;

WHERE

WR1: EXISTS(unit) OR EXISTS (unit_id);
WR2: NOT EXISTS(alternative_units)
OR NOT EXISTS (alternative_unit_ids)
OR (SIZEOF (alternative_units) =
SIZEOF (alternative_unit_ids)) ;
WR3: NOT EXISTS(alternative_units)
OR (QUERY (un <* SELF.alternative units

|NOT EXISTS (un.string_representation))
= [1);

END_[ENTITY; -- real_measure_type
( *
Attribute définitions:
unit; the default unit of reference associated with the value of the real_measure_type.

alternative_units: the list of other units that may be used to express the value of the real_measure_type.

NOTE 5
same unit in

unit_id: th

NOTE 6
6.2). When

NOTE 7
means that

alternativ
real_mea

NOTE 8
means of th
represented

Formal prg

The list order is used to ensure that alternative_units and alternative_unit_ids, if both exist, define
the same order.

b identifier of the default unit of reference associated to the described measure.

The attribute unit and the attribute unit_id are both usgd-to encode the "Unit" attribute for properties (
both are provided, unit takes precedence.

If the value of a property whose domain is a real.measure_type is exchanged as a single real number,
his value is expressed in the unit or unit_id unityof measure.

_unit_ids: the list of identifiers ofother units that may be used to express the value of
ure_type.

When the value of a property whose domain is a real_measure_type is evaluated in a unit either defined
e alternative_units attribute-or_identified by means of the alternative_unit_ids attribute, its value cannot
as a single real. It needs to'be represented as a pair (value, unit).

positions:

WR1: one

WR2: if bo

WR3: eacH

Df the two attributes unit and unit_id shall exist.
h attributes alternative_units and alternative_unit_ids exist, they shall have the same length.

dic. unit in the alternative_units shall have a string_representation.

the

bee

his

by
be

Informal pr

opositions:

IP1: the dic_unit_identifiers used in unit_id and in alternative_unit_ids attributes shall resolve to a
dic_unit from an existing ISO/TS 29002-20 server.

IP2: when both unit and unit_id attributes are provided, they shall define the same unit.

IP3: when both alternative_units and alternative_unit_ids attributes are provided, they shall define the
same list of units in the same order.

IP4: when the alternative_unit_ids attribute is provided, all the units the attribute identifies shall resolve to a
dic_unit that has a string_representation.
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F.3.8.2.10 Real_currency_type

The real_currency_type entity defines real currencies.

EXPRESS specification:

*)
ENTITY real_currency_type
SUBTYPE OF (real_type) ;
CULLCTIICY. UPTIUI\TAL CUurLL=L Cllk_,_y_k_,uk:lC 7
END_ENTITY; -- real_currency_type
(*

A

—

tribute definitions:

cufrency: the associated code of the described currency according to ISO 4217_<H not present, the currency
code has to be exchanged together with the data (values).

F.3.8.2.11 Rational_type
The rational_type entity provides for values of DETs that are of type rational.

NO[TE In 1SO 13584-32, rational values are represented by three integer XML elements: the whole part, the
nurperator and the denominator. In ISO 13584-24:2003 rational values are represented by an array of three iphtegers: the
whale part, the numerator and the denominator.

EXPRESS specification:

*)

ENTITY rational_type

SUPERTYPE OF (
rational_measure_type)

SUBTYPE OF (number_type) ;

END_ENTITY; -- rational_type

( *

F.3.8.2.12 Rational measure_type
The rational_meéasdure_type entity provides for values of DETs that are measures of type RATIONAL.
EXAMPLE Screw diameter: 4 1/8 inches.
The rational_measure_type entity specifies a unit or a unit identifier, in which values exchanged |as rational

arg expressed. It may also specify alternative units, or alternative unit identifiers, that are also allowed for use
when each value is explicitly associated with its unit.

NOTE 1 Either a unit or a unit_id is mandatory. In case where both are provided, the unit takes precedence.

NOTE 2 When both alternative_units and alternative_unit_ids are provided, both have the same size and the
alternative_units attribute takes precedence.

NOTE 3  The dic_unit_identifiers used in unit_id and in alternative_unit_ids attributes are unit identifiers that may
resolve to a dic_unit from an ISO/TS 29002-20 server.

NOTE 4 Each dic_unit defined in the alternative_units attribute, and each dic_unit identified in the
alternative_unit_ids attribute are required to be associated with a string_representation, whose text_representation
may be used for characterizing the alternative unit used at the instance level.
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EXPRESS specification:

*)
ENTITY rational_measure_type
SUBTYPE OF (rational_type) ;

unit: OPTIONAL dic_unit;

alternative_units: OPTIONAL LIST [1:?] OF dic_unit;

unit_id: OPTIONAL dic_unit_identifier;

alternative_unit_ids: OPTIONAL LIST [1:?] OF dic_unit_identifier;
WHE

WR1: EXISTS(unit) OR EXISTS (unit_id) ;
WR2: NOT EXISTS(alternative_units)
OR NOT EXISTS(alternative_unit_ids)
OR (SIZEOF (alternative_units) =
SIZEOF (alternative_unit_ids)) ;
WR3: NOT EXISTS (alternative_units) OR (QUERY (un <*
SELF.alternative_units |
NOT EXISTS (un.string_ representation)) = []);

END_[ENTITY; -- rational_measure_type
(*

Attribute définitions:

unit: the default unit of reference associated with the value of the rational_measure_type.

alternative_units: the list of other units that may <be used to express the value of the
rational_npeasure_type.

NOTE 5 [The list order is used to ensure that alternative2units and alternative_unit_ids, if both exist defines [the
same unit in the same order.

unit_id: the identifier of the default unit of reference associated to the described measure.

NOTE 6 [The attribute unit and the attribute unit_id are both used to encode the "Unit" attribute for properties ($ee
6.2). When both are provided, unit takes precedence.

NOTE 7 [f the value of a property. whose domain is a rational_measure_type is exchanged as a single ratignal
number, thig means that this value is\expressed in the unit or unit_id unit of measure.

alternative_unit_ids: the-list’ of identifiers of other units that may be used to express the value of the
rational_npeasure_type,

NOTE 8 hen the value of a property whose domain is a rational_measure_type is evaluated in a unit either defined
by means of the alternative_units attribute or identified by means of the alternative_unit_ids attribute, its value cannot
be represenged.as 'a single rational. It needs to be represented as a pair (value, unit).

Formal propositions:

WR1: one of the two attributes unit and unit_id shall exist.
WR2: if both attributes alternative_units and alternative_unit_ids exist, they shall have the same length.
WR3: each dic_unit in the alternative_units shall have a string_representation.

Informal propositions:

IP1: the dic_unit_identifiers used in unit_id and in alternative_unit_ids attributes shall resolve to a
dic_unit from an existing ISO/TS 29002-20 server.
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IP2: when both unit and unit_id attributes are provided, they shall define the same unit.

IP3: when both alternative_units and alternative_unit_ids attributes are provided, they shall define the
same list of units in the same order.

IP4: when the alternative_unit_ids attribute is provided, all the units the attribute identifies shall resolve to a
dic_unit that has a string_representation.

F.3.8.2.13 boolean_type

Thg

EXPRESS specification:

*)

ENTITY boolean_type

SUBTYPE OF (simple_type) ;
END_ENTITY; -- boolean_type
(*

F.3.8.2.14 String_type

The string_type provides for values of DETs that are of type STRING.

EXPRESS specification:

*)

ENTITY string_type

SUPERTYPE OF ( ONEOF (
translatable_string type,
non_translatable_sgtring_ type,
URI_type,
non_qguantitatite) ' code_type,
date_time_data’type,
date_datartype,
time_datas type))

SUBTYPE OF (ehmple_type) ;

END_ENTITYY/ -- string_ type
(*

F.3.8.2.15~ Translatable_string_type

slipposed to

eeted agiffere_nt string inieen Iua

be epr ges. )

NOTE 1 Values of such properties cannot be used for product identification.

NOTE 2  Values of such properties may be either a simple string_value when a global_language_assignment
defines a current language, or a translated_string_value where each string value is associated with a language.

NOTE 3  Two values of the same property whose data_type is translatable_string_type may only be compared for
equality if the corresponding property as a source_language defined as part of its administrative_data and if these
values are available in this source_language. It is not assumed that in languages different from this source_language
the same meaning is represented by the same string.
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EXPRESS specification:

*)
ENTITY translatable_string_type
SUBTYPE OF (string_ type) ;

END_ENTITY; -- translatable_string type
('k

F.3.8.2.16 Non_translatable_string_type

The non_translatable_string_type provides for values of DETs that are of type STRING, but that\gre
represented in the same way in any language.

NOTE \Values of such properties can be used for product identification.

EXPRESS|specification:

*)
ENTITY non_translatable_string type

SUBTIYPE OF (string_type) ;
END_[ENTITY; -- non_translatable_string_type

(*
F.3.8.2.17| URI_type

The URI_type provides for values of DETs that are of type STRING, but contains a URI.

NOTE A URI_type allows in particular to provide URL.

EXPRESS|specification:

*)
ENTITY URI_type

SUBTIYPE OF (string_type)s
END_[ENTITY; -- URI_type
(*

F.3.8.2.18| Date_time_data_type

The date_time_data)type provides for values of DETs that are of type STRING, but contains a spedific
instant of time spé&cified according to a particular representation compliant with ISO 8601.

NOTE 1 Only a subset of the lexical representations allowed by ISO 8601 is allowed for values| of

date_time_tata_type—Thisisspecified by 1P+

NOTE 2  The above restriction of ISO 8601 representations is the same as the one defined by XML Schema

EXPRESS specification:

*)

ENTITY date_time_data_type

SUBTYPE OF (string_type) ;
END_ENTITY; -- date_time_data_type

(*
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Informal propositions:

IP1: the value of a property whose data type is date_time_data_type shall comply with the following lexical
representation, which is a subset of the lexical representations allowed by ISO 8601. This lexical
representation is the ISO 8601 extended format CCYY-MM-DDThh:mm:ss where "CC" represents the century
order, the order of the first century being "00", "YY" the year, "MM" the month and "DD" the day, preceded by
an optional leading "-" sign to indicate a negative number. If the sign is omitted, "+" is assumed. The letter "T"
is the date/time separator and "hh", "mm", "ss" represent hour, minute and second respectively. Additional
digits can be used to increase the precision of fractional seconds if desired i.e., the format ss.ss... with any
number of d|g|ts after the decimal point is supported. The fract|onal second part is optlonal other parts of the
lexjca be added

immediately followed by a "Z" to indicate Coordinated Universal Time (UTC) or, to indicate the tim¢ zone, i.e.
thel difference between the local time and Coordinated Universal Time, immediately-followed by a gign, + or -,
follbwed by the difference from UTC represented as hh:mm (note: the minutes part is required). See
ISQ 8601 for details about legal values in the various fields. If the time zone.is included, both jhours and

Cogrdinated Universal Time (UTC), one would write: 1 999’—05—31T13 :20:00-05:00.

F.3.8.2.19 Date_data_type

The date_data_type provides for values of DETs that are ‘of type STRING, but contains a specific calendar
date specified according to a particular representation compliant with ISO 8601.

NOJTE 1 Only a subset of the lexical representations;allowed by ISO 8601 is allowed for values of date|data_type.
This is specified by IP1.

NO[TE 2  The above restriction of ISO 8601 representations is the same as the one defined by XML Schemd.

EXPRESS specification:

*)

ENTITY date_data_type

SUBTYPE OF (stzing_type) ;
END_ENTITY;(C=> date_data_type
(*

Informal propositions:

IP1: the \walue of a property whose data type is date_data_type shall comply with the following lexical
regrésentation, which is a subset of the lexical representations allowed by ISO 8601. The lexical
representatiom—for —date_data_type—is—the—Teduced—(right—truncated)—texicat—Tepresentation  for
date_time_data_type: CCYY-MM-DF. No left truncation is allowed. An optional following time zone qualifier
is allowed as for _date_time_data_type. To accommodate year values outside the range from 0001 to 9999,
additional digits can be added to the left of this representation and a preceding "-" sign is allowed.

EXAMPLE 1999-05-31 is the date_data_type representation of: May the 31st, 1999.

F.3.8.2.20 Time_data_type

The time_data_type provides for values of DETs that are of type STRING, but contains a specific time
specified according to a particular representation compliant with 1ISO 8601. A value of time_data_type
represents an instant of time that recurs every day.
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NOTE 1 Only a subset of the lexical representations allowed by ISO 8601 is allowed for values of time_data_type.
This is specified by IP1.

NOTE 2  The above restriction of ISO 8601 representations is the same as the one defined by XML Schema

NOTE 3  Since the lexical representation allows an optional time zone indicator, time_data_type values are partially
ordered because it may not be able to determine the order of two values one of which has a time zone and the other does
not.

EXPRESS specification:

*)
ENTITY time_data_type

SUBTIYPE OF (string_type) ;
END_[ENTITY; -- time_data_type
(*

Informal priopositions:

IP1: the vhlue of a property whose data type is time_data_type shall complyywith the following lexical
representafion, which is a subset of the lexical representations allowed by ISO 8601. The lexical
representation for time_data_type is the left truncated lexical representation for date_time_data_type
hh:mm:ss.$ss with optional following time zone indicator.

EXAMPLE| 13:20:00-05:00 is the time_data_type representation of: 1.20 p.m. for Eastern Standard Time
which is 5 hours behind Coordinated Universal Time (UTC),

F.3.8.2.21| Non_quantitative_code_type

The non_gquantitative_code_type entity is an enumeration type where elements of the enumeration are
represented with a STRING value (see also ENTITY, aon_quantitative_int_type and Figure F.12).

EXPRESS|specification:

*)

ENTITY non_gquantitative” ¢code_type

SUBTIYPE OF (string_type)-;

domain: value‘domain;

WHERIE

WR1: QUERY( <* domain.its_values |
NOTA~'IS013584_TEC61360_DICTIONARY SCHEMA.VALUE_CODE_TYPE' IN
TYPEQOF (v.value_code))) = [];

END_[ENTIT¥; -- non_qgquantitative_code_type

( *

Attribute definitions:

domain: the set of enumerated values described in the value_domain entity.

Formal propositions:

WR1: the values associated with the domain.its_values list shall only contain elements of type
value_code_type.
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F.3.8.2.22 Complex_type

The complex_type entity provides for the definition of types of which the values are represented as
EXPRESS instances.

EXPRESS specification:

*)
ENTITY complex_type

ARSTRACT CUHDERTVDE QOF (QONEQRE [
Ay Ay

level_type,

class_reference_type,

entity_instance_type))
SUBTYPE OF (data_type) ;

END_ENTITY; -- complex_type
(*

F.3.8.2.23 Level_type

The level_type is a complex type indicating that the value of a property consists of one up tp four real
measure or integer measure values, each one qualified by a particdlar indicator specifying the meaning of the
valle.

NOJTE 1 Instance values of a level_type contain values for and only for the indicators specified in the levels attribute.
WhEen some of these values are not available, they are represented by null_values.

EXAMPLE If the level_type specifies that only minimum and typical values are to be provided as integer, any
insfance contains integer values (or null_values) only for-the minimum and typical levels of the level_type instance value.

EXPRESS specification:

*)
ENTITY level_type
SUBTYPE OF (complex_type) ;
levels: LIST.([1:4] OF UNIQUE level;
value_type: “eimple_type;
WHERE
WR1l: (.5S013584_TEC61360_DICTIONARY_ SCHEMA.INT_MEASURE_TYPE'
IN TYPEOF (value_type))
OR ('IS013584_IEC61360_DICTIONARY_SCHEMA.REAL_MEASURE_TYPE'
IN TYPEOF (value_type)) ;
WR2: NOT EXISTS(SELF.levels([2]) OR
(SELF.levels[1l] < SELF.levels[2]);
WR3: NOT EXISTS (SELF.levels[2]) OR NOT EXISTS(SELF.levels[3]) OR
(SELF.levels[2] < SELF.levels[3]);
WR4: NOT EXISTS(SELF.levels[3]) OR NOT EXISTS(SELF.levels[4]) OR
(SELF.levels[3] < SELF.levels([4]);
END_ENTITY; -- level_type
(*

Attribute definitions:

levels: the list of unique indicators that specifies which qualified values shall be associated with the property.

value_type: the data type of the qualified values of the level_type.
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Formal propositions:

WR1: the SELF.value_type shall be of type int_measure_type or of type real_measure_type.

WR2: the order of the first and second level, if both exist, shall follow the enumeration order of the level type.

WR3: the order of the second and third level, if both exist, shall follow the enumeration order of the level

type.

WRA4: the order of the third and fourth level, if both exist, shall follow the enumeration order of the level type.

F.3.8.2.24

The level ¢ntity specifies the various indicators that may be used to qualify a value in a level_type.

These indi

— mini

Level

cators are as follows:

mum: lowest value specified of a quantity, established for a specified set of operating conditiong at

whigh a component, device or equipment is operable and performs_aceording to specified

requirements;

— nomijinal: value of a quantity used to designate and identify a component;device, equipment, or systgm;

—  typiqal: commonly encountered value of a quantity used for specification purposes, established for a

spegified set of operating conditions of a component, device, equipment, or system;

— max
at v
requ

NOTE 1

EXAMPLE

irements.

The nominal value is generally a rounded value:

mum: highest value specified of a quantity, established for a specified set of operating conditigns
hich a component device or equipment is operable and performs according to specifijed

A 12 V (nominal) car battery has 6 cells.with a typical voltage of about 2.2 V each, giving a typical batfery

voltage of @bout 13.5 V. On charge, the voltage.may reach a maximum of about 14.5 V but it is considered fully

discharged
NOTE 2
NOTE 3

reporting of
electronic c

EXPRESS

vhen the voltage falls below a minimum of 12.5
The values that shall be provided:for a level type-valued property are specified in the dictionary.

It is advised that the use of the level type is restricted to those DETs that are applicable in domains where
multiple values on a single) Characteristic is recognized as common practice and requested, as is true for
mponent industry.

specificationt

*)
TYPH

leve€l = ENUMERATION OF (

*

min, (* the minimal value of the physical quantity

the
the

nom, (* the nominal value of the physical quantity
typ, (* the typical value of the physical quantity
max) ; (* the maximal value of the physical quantity

*

*
—_— - ]|~

*

END_TYPE; -- level

(*

F.3.8.2.25

Class_reference_type

The class_reference_type entity provides for values of DETSs that are represented as instances of a class. It
is used, in particular, for the description of assemblies or to describe the material a (part of a) component

consists of
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EXPRESS specification:

*)
ENTITY class_reference_type
SUBTYPE OF (complex_type) ;
domain: class_BSU;
END_ENTITY; -- class_reference_type

(*

A

—

tribute definitions:

domain: the class_BSU referring to the class representing the described type.

F.3.8.2.26 Entity_instance_type

The¢ entity_instance_type entity provides for values of DETs that are represented as instancejs of some
EXPRESS entity data types. A type_name attribute enables the specificatiom-What are the allpwed data
types. These data types are strings contained in a set. This attribute, together\with the EXPRES$ TYPEOF
funiction applied to the value, permits strong type checking and polymorphism. This entity will be subtyped
belpw for some data types that are allowed for use in the dictionary schema;

NO[TE When an EXPRESS entity is the value of a given DET the datastype of which is an entity_instance_type, it is
pogsible to check the correct typing by applying the EXPRESS TYPEQF function on this DET value and qompare the
resflts of this TYPEOF application with the strings contained in the typ€) hame set attribute.

EXPRESS specification:

*)

ENTITY entity_instance_type

SUBTYPE OF (complex_type) ;
type_name: SET OF STRING;

END_ENTITY; -- entity_ instance_type
(*

Attfibute definitions:

type_name: the set of strings that describe, in the format of the EXPRESS TYPEOF function, the EXPRESS
enfity data type names(that shall belong to the result of the EXPRESS TYPEOF function when it if applied to

y only g c_rep n_ P
Therefore, if some class properties have instances of placement as their values, this class shall contain a
geometric_representation_context (that defines the context of these placements) and a representation (that gathers
these placements with their context). Both geometric_representation_context and representation being not imported
in this part of ISO 13584, the placement entities cannot be used when only ISO 13584-42 schemas are used. These
entities are introduced as resources for the other parts of ISO 13584.

NOTE 2  Placement entities are in particular used in ISO 13584-32 (OntoML) and in ISO 13584-25.
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EXPRESS specification:

*)

ENTITY placement_type
SUPERTYPE OF (ONEOF (

axisl_placement_type,
axis2_placement_2d_type,
axis2_placement_3d_type))

SUBTYPE OF (entity_instance_type) ;
WHERE

END_[ENTITY; -- placement_type

(*

Formal prg

WR1l: 'GEOMETRY_SCHEMA.PLACEMENT'
IN SELF\entity_instance_type.type_name;

positions:

WR1: the
SELF\enti

F.3.8.2.28

The axis1]
data type.

EXPRESS

string 'GEOMETRY_SCHEMA.PLACEMENT" shall be contained in the set defined by
y_instance_type.type_name attribute.

Axis1_placement_type

| placement_type entity provides for values of DETs that areinstances of axis1_placement en
See ISO 10303-42 for details).

specification:

*)
ENTT|

SUBT]
WHER|

END_|
(*

Formal prg

TY axisl_placement_type

YPE OF (placement_type) ;

I

WR1: 'GEOMETRY_SCHEMA.AXIS1”PLACEMENT' IN
SELF\entity_instance”Ztype.type_name;

ENTITY; -- axisl_placement_type

positions:

WR1: the
SELF\enti

F.3.8.2.29

5tring 'GEOMETRY) SCHEMA.AXIS1_PLACEMENT' shall be contained in the set defined for
y_instance_type.type_name attribute.

Axis2. placement_2d_type

The axiiz_placement_Zd_type entity provides for values of DETs that are instances
axis2_pla¢ement_2d entity data type (See ISO 10303-42 for details).

EXPRESS

tity

of

specification:

*)

ENTITY axis2_placement_2d_type
SUBTYPE OF (placement_type) ;
WHERE

WR1: 'GEOMETRY_SCHEMA.AXIS2_ PLACEMENT_ 2D'
IN SELF\entity_instance_type.type_name;

END_ENTITY; -- axis2_placement_2d_type

(*
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Formal propositions:

WR1: the string 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT _2D' shall be contained in the set defined for
the SELF\entity_instance_type.type_name attribute.

F.3.8.2.30 Axis2_placement_3d_type

The axis2_placement_3d_type entity provides for values of DETs that are instances of
axis2_placement_3d entity data type. (See ISO 10303-42 for details).

EXPRESS specification:

*)
ENTITY axis2_placement_3d_type
SUBTYPE OF (placement_type) ;
WHERE

WR1: 'GEOMETRY_SCHEMA.AXIS2_ PLACEMENT_ 3D'

IN SELF\entity_instance_type.type_name;

END_ENTITY; -- axis2_placement_3d_type
( *

Fotmal propositions:

WR1: the string 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT _3D' shall be contained in the set fdefined for
thel SELF\entity_instance_type.type_name attribute,

F.3.8.2.31 Named_type

Theé named_type entity provides for referring'to other types via the BSU mechanism.

EXPRESS specification:

*)

ENTITY named_type

SUBTYPE OF (data_type );
referred.type: data_type_BSU;

END_ENTITY\~- named_type

(*

Attfibute definitions:

referred_type: the BSU identifying the data_type the present entity refers to.

F.3.8.3 Values

This clause contains definitions for non-quantitative data element types (see non_quantitative_int_type and
non_quantitative_code_type entities).

Figure F.12 outlines, as a planning model, the main data associated with non-quantitative data element types.
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Figure F.12 — Overview of non-quantitative data-element types

F.3.8.3.1 | Value_domain

The value | domain entity describes the set of allowed values for a non-quantitative data element type.

EXPRESS|specification:

*)
ENTITY value_domain;

LIST [1:?% OF dic_value;
source_doc_of_value_domain: OPTIONAL document;

its_values:

languages: OPTIONAD present_translations;

terms: LIST [0:?) OF item_names;

definition: ,OPPIONAL definition_type;

icon: OPTIONZAL graphics;

WHERIE

WR1: NOT EXISTS (languages) OR (QUERY (v <* its_values |
banguages :<>: v.meaning.languages) = []);

WR2¢ codes_are_unique (its_values) ;

WR3: EXISTS (languages) OR (QUERY (v <* its_values |
EXISTS (v.meaning.languages)) = []);

WR4: EXISTS(languages) OR (QUERY (v <* its_values |

EXISTS(v.definition.languages))
END_ENTITY;
( *

(1)

-- value_domain

Attribute definitions:

its_values: the enumeration list of values contained in the described domain.

source_doc_of value_domain: the document describing the domain associated to the described

value_domain entity.
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languages: the optional languages in which the translations are provided.
terms: the list of item_names to allow for IEC 61360 the link to the terms dictionary.

definition: the optional text describing the value_domain.

icon: an optional icon which graphically represents the description associated with the value_domain.

Formal propositions:

th
WR2: value codes must be unique within this data type.

WR3: if no languages is provided, the value meanings shall not be assigned any language.
WR4: if no languages is provided, the value definition shall not be assigned any/anguage.
F.3.8.3.2  Value_type

Each value of a non-quantitative data element is associated with a~code that characterizes th
value_type may be either an INTEGER or a value_code_type.

EXPRESS specification:

*)

TYPE integer_type = INTEGER;

END_TYPE; -- integer_type

TYPE value_type = SELECT (value_code_type, integer_type);
END_TYPE; -- value_type

(*

F.3.8.3.3 Dic_value

The dic_value entity is ofie)of the values of a value_domain entity.

EXPRESS specification:

*)
ENTITY dic_value;
value_code: value_type;

meaning: item names;

ed must be

e value. A

source_doc_of definition: OPTIONAL document;
definition: OPTIONAL definition_type;
status: OPTIONAL status_type;
is_deprecated: OPTIONAL BOOLEAN;
is_deprecated_interpretation: OPTIONAL note_type;
value_meaning_id: OPTIONAL dic_value_identifier;
WHERE
WR1: NOT EXISTS (SELF. is_deprecated)
OR EXISTS (SELF. is_deprecated_interpretation);

END_ENTITY; -- dic_value
(*
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Attribute definitions:

value_code: the code associated to the described value. It can be either a value_code_type or an
integer_type.

meaning: the meaning associated to this value. It is provided by names.
source_doc_of_definition: the optional source document in which the value is defined.

definition: the optional text describing the dic value.

status: a Jtatus_type that defines the life cycle state of the dic_value.

NOTE 1 Allowed values of a status_type are not standardized. They are defined for each particular dictionary by its

information supplier.

EXAMPLE 1 A set of allowed values for the status of items proposed for standardization to an ISO &tandard maintenance
agency are flefined in the ISO directives.

EXAMPLE 2 A set of allowed values for the status of items in an IEC database standard is-defined in the IEC directiveg.

NOTE 2 [For those dic_values that are not yet released for insertion, representation of draft dic_values might|be
useful.

EXAMPLE § For experimentation purposes before validation.

NOTE 3  |[f the status attribute is not provided for a dic_value, and if‘the use of this dic_value is not deprecated as
denoted by|a possible is_deprecated attribute, then the dic_value has the same standardization status as the wHole
dictionary. In particular, if the dictionary is standardized, this dic_value\is part of the current edition of the standard.

is_deprechted: a Boolean that specifies, when true, that\the dic_value shall no longer be used.
NOTE 4 When is_deprecated has no value, the dic_value is not deprecated.
NOTE 5 |Deprecated dic_values are left in the yalue_domains for upward compatibility reasons.

is_deprecpted_interpretation: specify.the deprecation rationale and how instance values of the deprecajed
element should be interpreted.

value_meaning_id: a dic_valué_identifier that is a global identifier of the dic_value, independently of the
value_domain in which it is inclGded.

NOTE 6  [This identifier allows to reuse the same dic_value definition in various domains.

Formal prgposition:

WR1: whep is<déeprecated exists, is_deprecated_interpretation shall exist.

Informal proposition:

IP1: instance values of is_deprecated_interpretation element shall be defined at the time where
deprecation decision was taken.

F.3.8.3.4 Administrative_data

An administrative_data entity records information about the life cycle of a dictionary element.
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EXPRESS specification:

*)
ENTITY administrative_data;
status: OPTIONAL status_type;
translation: LIST[0:?] of translation_data;
source_language: language_code;
INVERSE
administrated_element: dictionary_element FOR administration;
WHERE
WR1: one_language_per_translation (SELF) ;
WR2: SIZEOF (QUERY (trans <* SELF.translation |
trans.language = source_language)) = 0;

END_ENTITY; -- administrative_data
(*

Attfibute definitions:

status: a status_type that defines the life cycle state of the dictionary element.

NQ[TE 1 Allowed values of a status_type are not standardized. They are'defined for each particular dictipnary by its
infgrmation supplier.

EXAMPLE 1 A set of allowed values for the status of items proposed for standardization to an ISO standard maintenance
aggncy are defined in the ISO directives.

EXAMPLE 2 A set of allowed values for the status of items.in"an IEC database standard is defined in the IEC Hirectives.

NOTE2 For those dictionary_elements that .are* not yet released for insertion, representation of draft
dictionary_elements might be useful.

EXAMPLE For experimentation purposes before validation.

NOTE 3  If the status attribute is not proyided, and if this dictionary_element use is not deprecated as dgnoted by a
pogsible is_deprecated attribute, then the dictionary_element has the same standardization status ag the whole
dicionary. In particular, if the dictienary is standardized, this dictionary_element is part of the current edition of the
stapdard.

trapslation: description af responsible translators in the various languages.

source_language;.the language in which the dictionary_element was initially defined and that provides the
reférence meaning.in case of translation discrepancy.

NOTE 4  Addictionary may contain dictionary_elements whose source_languages are different, for instanice because
they wherecimported from different dictionaries. It is the responsibility of the dictionary data supplier to enspre that the
infgrmationabout these various elements is provided in the same language or languages.

administrated_olement: dictionarv—olemen nhi ife—ocycle—data—are—recorde d in the
administrative_data.

Formal propositions:

WR1: the languages of translation associated to an administrative_data are unique.

WR2: the source_language is not present in the languages of translation associated to an
administrative_data.
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F.3.8.3.5

The transl

EXPRESS

Translation_data

ation_data entity records information about the possible translations of a dictionary element.

specification:

*)
ENTI

TY translation_data;
language: language_code;

INVH

END_|
(*

Attribute d¢

T cbyuubiblc_LJ_ TS Tators buyylicL_BSu 7
translation_revision: revision_type;
date_of_current_translation_revision: OPTIONAL date_type;
RSE
belongs_to: administrative_data FOR translation;
ENTITY; -- translation_data

pfinitions:

language:

NOTE
actual mean

the language in which the dictionary element is translated.

In case of discrepancy between the initial definition of a dictionary‘€lement and some of its translation,
ing of the dictionary element is the one of the source definition language.

responsibje_translator: the organization responsible for the translation in the language element.

translation_revision: the revision number of the corresponding translation.

NOTE

translations
element, thq
change of th

date_of ¢
belongs_t
F.3.8.4 E

This claus
ISO 10303

F.3.8.4.1

If there is no change in a translation due to~a change of version or change of revision of a diction
b corresponding translation_revision shall .not be changed. However any change of a translation will in
e corresponding translation_revision.

Lrrent_translation: the date of the Tast revision of the corresponding translation.

p: the administrative_data that references the translation_data record.

xtension to ISO 10303-41 unit definitions

b defines the resqurces for description of units in a dictionary. It extends the resources defined
41.

Nongssi,‘unit

The non_s

EXPRESS

the

Change of version or change of revision of a dictionary element does not always require any change in their

ary
ply

n

specification:

*)
ENTI
SUBT

END__

(*

128

TY non_si_unit

YPE OF (named_unit) ;
name: label;

ENTITY; -- non_si_unit

its
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Attribute definitions:

name: the label used to name the described unit.

F.3.8.4.2 Assert_ONEOF rule

The assert_ONEOF rule asserts that ONEOF holds between the following subtypes of named_unit: si_unit,
context_dependent_unit, conversion_based_unit, non_si_unit.

EX

RESS specification:

F.3

Th

*)

RULE assert_ONEOF FOR (named_unit) ;

WHERE

QUERY (u <* named_unit |

('IS013584_TIEC61360_DICTIONARY_SCHEMA.NON_SI_UNID'
IN TYPEOF (u)) AND
('MEASURE_SCHEMA.SI_UNIT' IN TYPEOF (u))
OR ('IS013584_IEC61360_DICTIONARY_SCHEMA(NON SI_ UNIT'
IN TYPEOF (u)) AND
('MEASURE_SCHEMA .CONTEXT_DEPENDENT_UNIT' IN TYPEOF (u))
OR ('IS013584_IEC61360_DICTIONARY ¢SCHEMA.NON_SI_UNIT'
IN TYPEOF (u)) AND
('MEASURE_SCHEMA .CONVERSION_BASED _UNIT' IN TYPEOF (u))
) = [1;

END_RULE; -- assert_ONEOF

(*

.8.4.3  Dic_unit

b basic representation of units is in(structured form according to 1SO 10303-41. But since pne of the

putposes of storing units in the dictionary is for the presentation to the user, a structured representation alone

is 1

Th

ot sufficient. It must be supplemented by a string representation.

e present definitions allow.-various possibilities:

the function string-for_unit (see F.3.10 "Function Definitions") can be used. For a given
IEC 61360-1:2609 ;

a string_representation can be supplied in plain text form (entity mathematical_string
text_representation);

a‘MathML representation can be supplied to allow for an enhanced presentation of the unit incl

and superscripts etc. (entity mathematical_string, attribute MathML_representation).

The dic_unit entity describes a unit to be stored in a dictionary.

EX

PRESS specification:

*)

ENTITY dic_unit;
structured_representation: unit;
string_representation: OPTIONAL mathematical_string;

END_ENTITY; -- dic_unit
(*
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Attribute definitions:

structured_representation: structured representation, from ISO 10303-41, including extension defined in
F.3.8.4 "Extension to ISO 10303-41 definitions".

string_representation: the function string_for_unit can be used to compute a string representation from the
structured_representation, for the case where no string_representation is present.

NOTE The structured_representation attribute of the entity dic_unit is used to encode the property attribute "Unit"
(see 7.2.14).

F.3.9 BaLic type and entity definitions

This subclause contains the basic type and entity definitions that were used in the main part of the)model.

F.3.9.1 Basic type definitions

This subclause contains the basic type and entity definitions, sorted alphabetically.

F.3.9.1.1 Class_code_type

The class|code_type identifies the allowed values for a class code.

EXPRESS|specification:

*)
TYPH class_code_type = code_type;

WHERIE

WR1: LENGTH(SELF) <= class_code len;
END_[TYPE; -- class_code_type

(*

Formal prgpositions:

WR1: the|length of values corresponding to class_code_type shall be less or equal to the length| of
class_code_len (i.e., 35).

F.3.9.1.2 | Code_type
The code_|type identifies’the allowed values for a code type used to identify.

NOTE If the code is also intended to be exchanged using ISO/TS 29002-5, it is recommended to fulfil
the requirdgments,defined by this standard. For a code, only "safe characters" are allowed. Safe characters
include: ugper ease letters, digits, colons, periods, or underscore. Moreover, the minus character '-' is allowed
for particulprpurposes

EXPRESS specification:

*)
TYPE code_type = identifier;
WHERE
WR1: NOT (SELF LIKE '*#*');
WR2: NOT(SELF LIKE '* *');
WR3: NOT(SELF = '"');
END_TYPE; -- code_type
(*
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Formal propositions:

WR1: the '# shall not be contained in a code_type value. '#' is used to concatenate identifiers, (see:
CONSTANT sep_id), or code and version (see: CONSTANT sep_cv).

WR2: spaces are not allowed, to avoid problems with leading and trailing blanks when concatenating codes.

WR3: a code_type shall not be an empty string.

F.3.9.14.3 _ Currency code

Thé¢ currency_code identifies the values allowed for a currency code.
Théese values are defined according to 1ISO 4217 .

EXAMPLE Values are: "CHF" for Swiss Francs, "CNY" for Yuan Renminbi (Chinesg))<'JPY" for Yen [Japanese),
"SUR" for SU Rouble, "USD" for US Dollars, "EUR" for EURO.

EXPRESS specification:

*)

TYPE currency_code = identifier;
WHERE

WR1l: LENGTH (SELF) = 3;
END_TYPE; -- currency_code

(*

Fotmal propositions:

WR1: the length of a currency_code value shall be equal to 3.
F.3.9.1.4 Data_type_code_type

The¢ data_type_code_type identifies the values allowed for a data type code.

EXPRESS specification:

*)

TYPE datacstype_code_type = code_type;
WHERE

WR1: LENGTH(SELF) = data_type_code_len;
END<TYPE; -- data_type_code_type

(*

Formal propositions:

WR1: the length of a data_type_code_type value shall be equal to the value of a data_type_code_len (i.e.,
35).

F.3.9.1.5 Date_type
The date_type identifies the values allowed for a date.

These values are defined according to ISO 8601

EXAMPLE "1994-03-21".
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EXPRESS specification:

*)
TYPE date_type = STRING(10) FIXED;
WHERE

WR1: SELF LIKE '####-##-##";
END_TYPE; -- date_type

(*

F.3.9.1.6 Definition_type

The definition_type identifies the values allowed for a definition.

EXPRESS|specification:

*)
TYPH definition_type = translatable_text;
END_[TYPE; -- definition_type

(*

F.3.9.1.7 DET_classification_type

The DET_¢lassification_type identifies the values allowed for a DET classification. These values are uged
for DET classification according to ISO 80000/IEC 80000 (formerly<[SO 31).

EXPRESS|specification:

*)
TYPE DET classification_type = identifier;

WHERE

WR1: LENGTH(SELF) = DET ‘¢lassification_len;
END_[TYPE; -- DET_classificdation_type

(*

Formal prgpositions:

WR1: the Ilength of La - DET_classification_type value shall be equal to the value of| a
DET_classification_len(i:e., 3).

F.3.9.1.8 Note_type

The note_type identifies the values allowed for a note.

EXPRESS specification:

*)

TYPE note_type = translatable_text;
END_TYPE; -- note_type

(*

F.3.9.1.9 Pref_name_type

The pref_name_type identifies the values allowed for a preferred name.
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EXPRESS specification:

*)
TYPE pref_name_type = translatable_label;

WHERE
WR1: check_label_length(SELF, pref_name_len) ;

END_TYPE; -- pref_name_type
(*

Formal propositions:

WR1: the length of a pref_name_type value shall not exceed the length of pref_name_len (i.’},295).

F.3.9.1.10 Property code_type

Thé¢ property_code_type identifies the values allowed for a property code.

EXPRESS specification:

*)
TYPE property_code_type = code_type;
WHERE
WR1: LENGTH (SELF) <= property_ code_leny

END_TYPE; -- property_code_type
(*

Formal propositions:

WR1: the length of a property_code_type vatue shall not exceed the length of property_code_len (i.e., 35).

F.3.9.1.11 Remark_type

Thé¢ remark_type identifies the values allowed for a remark.

EXPRESS specification:

*)
TYPE remakk) type = translatable_text;
END_TYREN -- remark_ type

(*

F.3.9.1.12 Hierarchical_position_type

The hierarchical_position_type identifies the values allowed for a hierarchical position.

EXPRESS specification:

*)
TYPE hierarchical_position_type = identifier;
END_TYPE; -- hierarchical_position_type

(*

NOTE Representation of a hierarchical position in a hierarchical_position_type is based on some coding
conventions. This coding convention is not defined by this part of ISO 13584.
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F.3.9.1.13

Revision_type

The revision_type identifies the values allowed for a revision.

NOTE When a new version is issued, its revision value is set to '0'.
EXPRESS specification:
*)
TYPE revision_type = code_type;
WHERE
WR1: LENGTH(SELF) <= revision len;
WR2: EXISTS (VALUE(SELF)) AND ('INTEGER' IN TYPEOF (VALUE (SELF)))
AND (VALUE (SELF) >= 0);
END_[TYPE; -- revision_type
( *
Formal prgpositions:
WR1: the Iength of a revision_type value shall not exceed the length of revision\len (i.e., 3).

WR2: the nevision_type shall contain digits only and the integer it represents shall be a natural integer.

F.3.9.1.14| Short_name_type
The short| name_type identifies the values allowed for a short fame.
EXPRESS|specification:
*)
TYPH short_name_type = translatable_label;
WHERE
WR1: check_label_length (SELF, short_name_len);
END_[TYPE; -- short_name_type
( *
Formal prdpositions:
WRH1: the Iength of a short_hame_type value shall not exceed the length of short_name_len (i.e., 30).
F.3.9.1.15| Supplier) code_type
The suppljer/code_type identifies the values allowed for a supplier code.

NOTE

Tthe supplier code is also intended to be exchanged using ISO/TS 29002-5, the various parts of the supplier

code as defined by ISO 6523 (ICD, Ol, OPI, OPIS and Al) have to be separed by '-'.

EXPRESS

specification:

*)

TYPE supplier_code_type = code_type;
WHERE

END_'

(*

134

WR1: LENGTH (SELF) <= supplier_code_len;
TYPE; -- supplier_code_type
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Formal propositions:

WR1: the length of a supplier_code_type value shall not exceed the length of supplier_code_len (i.e.,

149

)-

F.3.9.1.16 Syn_name_type

The syn_name_type identifies the values allowed for a synonymous name.

EXPRESS specification:

Fo

*)
TYPE syn_name_type = SELECT (label_with_language, label);
WHERE

WR1: check_syn_ length(SELF, syn_name_len) ;

END_TYPE; -- syn_name_type
(*

mal propositions:

WR1: the length of a syn_name_type value shall not exceed the ength of syn_name_len (i.e., 25%

F.3

The keyword_type identifies the values allowed for a keyword.

EXPRESS specification:

.9.1.17 Keyword_type

F.3

Th

NO
ma
the

*)

TYPE keyword_type = SELECTNdabel_with_language, label);
END_TYPE; -- keyword_type

(*

9.1.18 1SO_29002_IRDY type

TE 1 An_ISO’_29002_IRDI_type may be used for any kind of information considered in ISO/TS 29002
be assagiated with an IRDI identifier. Three special cases are identified below because they are specifig

EX

RESS cnacificatinn.:
LAY =\~ A~ AK=) ASAS L IASA= L 1A B Y

*)
TYPE ISO_29002_IRDI_type = identifier;
WHERE

WR1: LENGTH (SELF) <= 290;
END_TYPE; -- syn_name_type

(*

Formal propositions:

WR1: as specified in ISO/TS 29002-5, the length of the identifier shall not be greater than 290.
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Informal propositions:

IP1: the identifier shall fulfil the requirements specified in ISO/TS 29002-05 for an "international registration
data identifier" (IRDI).

NOTE 2  According to ISO/TS 29002-05 an IRDI consists either of a string that do not contain the "#' character, to
identify an organization, or of three sub-strings that do not contain the '#' character and that are separated by the '#
character to identify any other administrated item.

NOTE 3  In the case where the IRDI is not used for identifying an organization:

— the first_sub-string, called the called the Registration Authority ldentifier (RA/). identifies the organization which is
respongible for the administration of the administrated item;

— the seqond sub-string, called the Data Identifier (DI), contains both a categorization of the administrated" item,
represgnted by two characters followed by the minus (-') sign as defined in ISO/TS 29002-5 (for instance: clgss,
property, unit), and the identifier assigned to the administrated item by the RAI;

— the third sub-string corresponds to the Version Identifier (VI) of the IRDI.

F.3.9.1.19| Constraint_identifier

The constraint_identifier is an 1ISO_29002_IRDI_type identifier that provides~a global identifier tq a
constraint fepresented as a constraint entity. The structure of this identifier complies with identifier syntax
defined in [SO/TS 29002-5.

NOTE A constraint_identifier may be associated with a resolution service.compliant with ISO/TS 29002-20 . This
service would be able to return a formal definition of the constraint identified, by. the constraint_identifier compliant with
the constrajnt EXPRESS model in the syntax defined by ISO 13584-32 (OntoML), and possibly in ISO 10303-21 syntak.

EXPRESS|specification:

*)
TYPH constraint_identifier = ISO_29002_IRDI_type;
END [TYPE; -- constraint_ identifiex

(*

Informal propositions:

IP1: the part of the identifier after the second '# character, that is the Data Identifier, shall start by '04-] to
identify a constraint as specified in ISO/TS 29002-5.

F.3.9.1.20| Dic_unit_identifier

The dic_unit_identifier-is an 1SO_29002_IRDI_type identifier that identifies a unit of which the dic_unit
representaion shall\be downloadable from an ISO/TS 29002-20 server. The structure of this identifier
complies With identifier syntax defined in ISO/TS 29002-5.

EXPRESS specification:

*)
TYPE dic_unit_identifier = ISO_29002_IRDI_type;
END_TYPE; -- dic_unit_identifier

(*

Informal propositions:

IP1: a dic_unit_identifier shall be associated with a resolution service compliant with ISO/TS 29002, and this
service shall be able to return a formal definition of the unit identified by the dic_unit_identifier compliant
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with the dic_unit EXPRESS model in the syntax defined by ISO 13584-32 (OntoML), and possibly in the
ISO 10303-21 syntax.

IP2: the part of the identifier after the second '# character, that is the Data Identifier, shall start by '05-' to
identify a unit as specified in ISO/TS 29002-5.

NOTE A dic_unit_identifier constitutes an International Registration Data Identifier (IRDI) as defined by
ISO/IEC 11179-5 .

F.3.9.1.21 Dic_value_identifier

The¢ dic_value_identifier is an ISO_29002_IRDI_type identifier that provides a global identifiercte|a property
valpe represented as a dic_value entity. The structure of this identifier complies with identifier. synfax defined
in ISO/TS 29002-5.

NOTE 1  Assigning a dic_value_identifier allows to reuse the same dic_value definition in several value_domains.

NOTE2 A dic_value_identifier may be associated with a resolution service compliant with ISO/TS 29002. This
seryice would be able to return a formal definition of the value identified by the dic_value_identifier complipnt with the
dic| value EXPRESS model in the syntax defined by ISO 13584-32 (OntoML), and pessibly in ISO 10303-21 syntax.

EXPRESS specification:

*)
TYPE dic_value_identifier = ISO_29002_IRDZI_type;

END_TYPE; -- dic_value_identifier
(*

Informal proposition:

IP1: the part of the identifier after the secondy'#' character, that is the Data Identifier, shall start|by '07-' to
ideptify a property value as specified in ISO/TS 29002-5.

NOTE 3 A dic_value_identifier constitutes an International Registration Data Identifier (IRDI) as |defined by
ISQ/IEC 11179-5 .

F.3.9.1.22 Value_code_type

The value_code_type identifies the values allowed for a value code.

EXPRESS specification:

*)
TYPE-value_code_type = identifier;
WHERE
WKL LENGIAO(SELLE) = vdllUe_cCcode_lell;
END_TYPE; -- value_code_type

(*

Formal propositions:

WR1: the length of a value_code_type value shall not exceed the length of value_code_len (i.e., 35).

F.3.9.1.23 Value_format_type

The value_format_type identifies the values allowed for a value format. These values are defined according
to Annex D.
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EXPRESS specification:
*)
TYPE value_format_type = identifier;
WHERE
WR1: LENGTH (SELF) <= value_format_len;
END_TYPE; -- value_format_type
( *
Formal propositions:
WR1: the Iength of a value_format_type value shall not exceed the length of value_format_len (i.e.,.80):
F.3.9.1.24| Version_type
The versign_type identifies the values allowed for a version.

EXPRESS|specification:
*)
TYPH version_type = code_type;
WHERE
WR1: LENGTH(SELF) <= version_len;
WR2: EXISTS (VALUE (SELF)) AND ('INTEGER' ‘EN TYPEOF (VALUE (SELF)))
AND (VALUE (SELF) >= 0);
END_[TYPE; -- version_type
( *
Formal prgpositions:

WRH1: the |

WR2: the ¥

F.3.9.1.25

bngth of a version_type value shall\not exceed the length of version_len (i.e., 10).

ersion_type shall contain digits only.

Status_type

The statup_type identifies the)values allowed for a status. Allowed values of a status_type are

standardiz

EXAMPLE 1
agency are

EXAMPLE %

pd. They shall be ‘defined for each particular dictionary by the supplier of dictionary data.

A set of allewed values for the status of items proposed for standardization to an ISO standard maintena
fefined in4heISO directives.

A set’of allowed values for the status of items in an IEC database standard is defined in the IEC directive

hot

nce

NOTE

EXPRESS

lue

specification:

*)

TYPE status_type = identifier;
END_TYPE; -- status_type

(*

138
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F.3.9.1.26 Dictionary_code_type

The dictionary_code_type is a code_type that identifies a dictionary.

EXPRESS specification:

*)
TYPE dictionary_code_type = identifier;
WHERE
R EENGTH ( SELF) —dTctToraT _y_k.,u&jlc_lcu,
END_TYPE; -- dictionary_code_type
(*

Fotmal propositions:

WR1: the length of a dictionary_code_type value shall not exceed the length of.dictionary_code_len (i.e.,
131).

F.3.9.2 Basic entity definitions

This subclause contains the basic entity definitions, sorted alphabetically.

F.3.9.2.1 Dates

Th¢ dates entity describes the three dates associated, respectively to the first stable descriptfon, to the
current version and to the current revision for a given description.

NO[TE For each particular dictionary management qules, it is the responsibility of the dictionary informatiof supplier to
chgose which point in time corresponds to the first stable description of an item.

EXPRESS specification:

*)

ENTITY dates;
date_of_origimal_definition: date_type;
date_of_clOnrent_version: date_type;
date_ofi*Current_revision: OPTIONAL date_type;

END_ENTITY+ =- dates

(*

Attfibute definitions:

da‘e_of_original_definition: the date associated to the first stable version of an item.

date_of_current_version: the date associated to the present version.

date_of_current_revision: the date associated to the last revision.

F.3.9.2.2 Document

The document entity is an abstract resource that stands for a document. The dictionary schema only
provides for exchanging the identification of documents (see below). The document entity may also be
subtyped with entities implementing a means for exchanging document data.

EXAMPLE By reference to an external file and exact specification of the format of the file.
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EXPRESS specification:

*)
ENTITY document
ABSTRACT SUPERTYPE;

END_ENTITY; -- document
(*

F.3.9.2.3 Graphics

The grapi\ics entity is an abstract resource to be subtyped with entities implementing a means, [for
exchanging graphical data,

EXAMPLE By reference to an external file and exact specification of the format of the file.

EXPRESS|specification:

*)
ENTIITY graphics
ABSTRACT SUPERTYPE;
END_[ENTITY; -- graphics

(*

F.3.9.2.4 External_graphics

The extermpal_graphics entity provides for exchanging graphical data by means of external files referenged
by a graphic_files entity.

EXPRESS|specification:

*)
ENTITY external_graphics

SUBTIYPE OF (graphics) ;
representation: graphic_files;

END_[ENTITY; -- extermal. graphics
(*

Attribute définitions:

representation: representation of a graphics by means of external files.

F.3.9.2.5 | Graphic_files

A graphic_files is an external_item whose content is a picture.

NOTE 1 An external_item entity, defined in ISO 13584-24:2003, is an item whose content may be provided as library
external file(s). It refers to an external_file_protocol that specifies how the library external file(s) shall be processed, and
to an external_content that specifies the library external file(s) that represents its content.

NOTE 2  Both external_file_protocol and external_content entities are defined in ISO 13584-24:2003.

NOTE 3  Only external_contents that consist of http_files and only the http_protocol external_file_protocols are
referenced by the 1ISO13584_IEC61360_dictionary_schema and may be used in the context of this part of ISO 13584.

140 © 1SO 2010 — Al rights reserved


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

NOTE 4 The files of a graphic_files may depend upon the language; this is specified by the following subtypes of
external_content: not_translatable_external_content, not_translated_external_content and
translated_external_content.

NOTE 5 http_file, http_protocol, not_translatable_external_content, not_translated_external_content and

translated_external_content, are defined in 1ISO 13584-24:2003 and referenced by the
1SO13584_IEC61360_dictionary_schema.

EXPRESS specification:

x)

ENTITY graphic_files

SUBTYPE OF (external_item);
END_ENTITY; -- graphic_files
(*

F.3.9.2.6 Identified_document

The identified_document entity describes a document identified by its label.

EXPRESS specification:

*)
ENTITY identified_document
SUBTYPE OF (document) ;
document_identifier: translatabkle label;
WHERE
WR1: check_ label_length (SELF-document_identifier, source_doc_len)|;

END_ENTITY; -- identified_document
(*k

A

-
—

ibute definitions:

dogcument_identifier: the label-of'the described document.

Fortmal propositions:

WR1: the length of ardocument_identifier value shall not exceed the length of source_doc_len (ile., 255).

F.3.9.2.7 Item._names

The item=names entity identifies the names that can be associated to a given description. It [states the
preferred{name, the set of synonymous names, the short name and the languages in which the different
naines,are provided. It may be associated with an icon.

EXPRESS specification:

*)

ENTITY item_names;
preferred_name: pref_ name_type;
synonymous_names: SET OF syn_name_type;
short_name: OPTIONAL short_name_type;
languages: OPTIONAL present_translations;
icon: OPTIONAL graphics;
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WHERE

WR1: NOT(EXISTS (languages )) OR (
('IS013584_TIEC61360_LANGUAGE_RESOURCE_SCHEMA'
+ ' .TRANSLATED_LABEL' IN TYPEOF (preferred_name))
AND (languages :=:
preferred_name\translated_label.languages)
AND (NOT (EXISTS (short_name)) OR
('IS013584_TEC61360_LANGUAGE_RESOURCE_SCHEMA'
+ ' .TRANSLATED_ LABEL' IN TYPEOF (short_name))
AND (languages :=: short nameltranslated label.languages))
AND (QUERY (s <* synonymous_names |
NOT ('IS013584_TEC61360_DICTIONARY_ SCHEMA' +
' .LABEL_WITH_LANGUAGE' IN TYPEOF(s))) = [1));

WR2: NOT EXISTS (languages) OR (QUERY (s <* synonymous_names
EXISTS (s.language) AND NOT(s.language IN
QUERY (1 <* languages.language_codes | TRUE
))) = [1);

WR3: EXISTS(languages) OR
( ('SUPPORT_RESOURCE_SCHEMA.LABEL' IN
TYPEOF (preferred_name) )
AND (NOT (EXISTS(short_name)) OR
('SUPPORT_RESOURCE_SCHEMA.LABEL' IN
TYPEOF (short_name) ) )
AND (QUERY (s <* synonymous_names |
'IS013584_TEC61360_DICTIONARY_SCHEMA.LABEL WITH_LANGUAGE' IN
TYPEOF (s)) = [1));

END_[ENTITY; -- item_names

(*

Attribute définitions:

preferred_ [name: the name that is preferred for use.

synonymqus_names: the set of synanymous names.

short_name: the abbreviation of(the preferred name.

languageg: the optional list'eflanguages in which the different names are provided.

icon: an optional icontwhich graphically represents the description associated with the item_names.

Formal prgpositions:

WR1: if preferred and short names are provided in more than one language, then all the languages attribufes
of the translated_Tabels must contain the present_translations instance as in the Tanguages aftribute of this
item_names instance.

WR2: if synonymous names are provided in more than one language, then only languages indicated in the
present_translations instance in the languages attribute of this item_names instance can be used.

WR3: if no languages are provided, preferred_name, short_name and synonymous_names shall not be
translated.
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NOTE 1 The attributes preferred_name, synonymous_names and short_name are used to encode the "Preferred
Name", "Synonymous Name" and "Short Name" attributes respectively for properties and classes (see 7.2 and 8.2).

NOTE 2  The attribute languages is used to define the sequence of translations (if requested for attributes).

F.3.9.2.8 Label_with_language

The label_with_language entity provides resources for associating a label to a language.

EXPRESS specification:

*)

ENTITY label_with_language;

1: label;
language: language_code;
END_ENTITY; -- label_with_language

(*

Attfibute definitions:

I: the label associated to a language.
language: the code of the labeled language.
F.3.9.29 Mathematical_string

Th¢ mathematical_string entity provides resources defining a representation for mathematical stripgs. It also
allgws a representation in the MathML format.

EXPRESS specification:

*)

ENTITY mathematical_string;
text_representation: text;
MathML_représentation: OPTIONAL text;

END_ENTITY; --(mathematical_string
(*

Attfibute definitions:

text_representation: "linear" form of a mathematical string, using ISO 843, if necessary.

MathML _‘representation: MathML-Text, marked up according to the XML DTD for MathML (document Type
Definition). The MathML text must be processed so that it will be treated as one single string |[during the
exchange (see ISO 10303-21).

F.3.10Function definitions

This subclause contains functions that are referenced in WHERE clauses to assert data consistency, or that
provide resources for application development.

F.3.10.1 Acyclic_superclass_relationship function

The acyclic_superclass_relationship function checks that there is no cycle in the superclass relationship.
By the cardinality of the its_superclass attribute in ENTITY class, it is ensured that there is an inheritance
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tree, no acyclic graph. Thus, this function merely has to check that no class instance refers in the
its_superclass attribute to another one that is essentially a subclass.

EXPRESS specification:

*)
FUNCTION acyclic_superclass_relationship(
current: class_BSU; visited: SET OF class): LOGICAL;

IF Labur\LuLLeML.dBLiMiLiUM) —1—THEN
IF current.definition[l] IN visited THEN
RETURN (FALSE) ;
(* wrong: current declares a subclass as its superclass *)

ELSE
IF EXISTS(current.definition[l]\class.its_superclass)
THEN
RETURN (acyclic_superclass_relationship (
current.definition[l]\class.its_superclass,
visited + current.definition[1]));
ELSE
RETURN (TRUE) ;
END_TF;
END_TIF;
ELSH
RETURN (UNKNOWN) ;
END_|TF;
END_|FUNCTION; -- acyclic_superclass_réldtionship

( *
F.3.10.2 Gheck_syn_length function

The check_syn_length function checks that the length of s does not exceed the length indicated [by
s_length.

EXPRESS|specification:

*)
FUNCTION check<{syn_length(s: syn_name_type; s_length: INTEGER) :BOOLEAN;

IF '|[ISO013584_TIEC61360_DICTIONARY_SCHEMA.LABEL_WITH_LANGUAGE'
IN TYPEOF (s)

THEN

RETURN (LENGTH(s.1l) <= s_length);
ELSE

RETURN (LENGTH (s) <= s_length);
END_TF;

END_FUNCTION; -- check_syn_length
(*

F.3.10.3 Codes_are_unique function

The codes_are_unique function returns TRUE if the value_codes are unique within this list of values.
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EXPRESS specification:

*)
FUNCTION codes_are_unique(values: LIST OF dic_value): BOOLEAN;
LOCAL
ls: SET OF STRING := [];
1i: SET OF INTEGER := [];
END_LOCAL;

IF('TS013584 TEC61360 DICTTIONARY SCHEMA.VALLUE CODE TYPE' IN
TYPEOF (values[1l] .value_code))

THEN
REPEAT i := 1 TO SIZEOF (values) ;
ls := 1ls + values[i].value_code;
END_REPEAT;
RETURN (SIZEOF (values) = SIZEOF (ls));
ELSE

IF('IS013584_TIEC61360_DICTIONARY_SCHEMA.INTEGER_TYPE' IN
TYPEOF (values[1] .value_code))

THEN
REPEAT i := 1 TO SIZEOF (values);
1i := 1i + values[i].valuevcode;
END_REPEAT;
RETURN (SIZEOF (values) = SIZEOF(1i));
ELSE
RETURN(?) ;
END_TIF;
END_TF;
END_FUNCTION; -- codes_’are_unique

(*

F.3.10.4 Definition_available_implies function

The definition_available_implies function checks whether the definition corresponding to|the BSU
pafameter exists-Or not. Then, if this definition exists, the expression parameter is returned.

EXPRESS. specification:

>

FUNCTION derinition_avalilable_implies(
BSU: basic_semantic_unit;
expression: LOGICAL): LOGICAL;
RETURN (NOT (SIZEOF (BSU.definition) = 1) OR expression);

END_FUNCTION; -- definition_available_implies
(*
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F.3.10.5 Is_subclass function

The function is_subclass returns TRUE if sub is either super or a subclass of super. If some class
dictionary_definition are not available, the function returns UNKNOWN.

EXPRESS specification:

*)
FUNCTION is_subclass(sub, super: class): LOGICAL;

10 (NOQT Y Taomg (ool ) oOR (NOT Y TQMG (g~ ) TLITNL

TE—(NOF—EX ST S{sH—OR—(NOF—EXESTS{superi—TFHEN
RETURN (UNKNOWN) ;

END_TIF;

IF sub = super
THEN

RETURN (TRUE) ;
END_TF;

IF NOT EXISTS(sub.its_superclass)

THEN
(* end of chain reached, didn't meet super so far *)
RETURN (FALSE) ;

END_TF;

IF SIZEOF (sub.its_superclass.definition) = 1
THEN
(* definition available *)
IF (sub.its_superclass.definition[l] = super)
THEN
RETURN (TRUE) ;
ELSE
RETURN (is_subclass (sub.its_superclass.definition[1],
sSupernhn;
END_TF;
ELSE
RETURN (UNKNOWN) ;
END_TIF;

END_[FUNCTION,Y =- is_subclass
(*

F.3.10.6 String_for_derived_unit function

The function string_for_derived_unit returns a STRING representation of the derived_unit (according to
ISO 10303-41) passed as parameter. First, the elements of the derived unit are separated according to the
sign of the exponent. If there are elements of both kinds, the '/' notation is used to separate those with
positive from those with negative sign. If there are only negative exponents, the u-e notation is used. A dot "'
(decimal code 46 according to ISO/IEC 8859-1 , see ISO 10303-21) is used to separate individual elements.
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EXPRESS specification:

*)
FUNCTION string for_derived_unit(u: derived_unit): STRING;
FUNCTION string for_derived_unit_element (
u: derived_unit_element; neg exp: BOOLEAN
(* print negative exponents with power -1 *)):
(* returns a STRING representation of the
derived_unit_element (according to ISO 10303-41)

STRING;

passed as parameter *)

LOCAL
result: STRING;
END_LOCAL;
result := string_for_ named_unit (u.unit) ;

IF (u.exponent <> 0)

THEN
IF (u.exponent > 0) OR NOT neg_exp
THEN
result := result + '**' + FORMAT (
ABS (u.exponent), '2I') [2)]%
ELSE
result := result + '**' £ FORMAT (u.exponent, '2I')[2];
END_TIF;
END_TIF;
RETURN (result) ;
END_FUNCTION; -- string_for derived_unit_element
LOCAL
pos, neg: SET OF déenived_unit_element;
us: STRING;
END_LOCAL;

*)

(* separate unit\elements according to the sign of the exponents:

pos := QUERY(w@& <* u.elements | ue.exponent > 0);
neg := QUERY (ue <* u.elements | ue.exponent < 0);
us := ''¢

IF SIZEQOF (pos) > 0 THEN
(* there are unit elements with positive sign *)
REPEAT i1 := LOINDEX (pos) TO HIINDEX (pos);

us + string for_derived_unit_element (pos[i], FALSE);

us :=
TF—T HITINDEXIDOS)
THEN

us :=us + '.';
END_TF;

END_REPEAT;

IF SIZEOF (neg) > 0

THEN
(* there are unit elements with negative sign, use '/'
notation: *)
us := us + '/';
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IF SIZEOF (neg) > 1

THEN
us := us + '(';
END_TIF;
REPEAT i := LOINDEX (neg) TO HIINDEX (neg) ;
us := us + string for_ derived_unit_element (

negl[i], FALSE);
IF i <> HITNDEX(neg)
THEN
us := us + '.';
END_TF;
END_REPEAT;

IF SIZEOF (neg) > 1

THEN
us := us + ')';
END_TF;
END_TIF;
ELSH
(* only negative signs, use u-e notation *)
IF SIZEOF (neg) > 0 THEN
REPEAT i := LOINDEX (neg) TO HIINDEX<(reg) ;
us := us + string for_ derivedfunit_element (
neg[i], TRUE);
IF i <> HIINDEX (neg)
THEN
us := us + '.';
END_TIF;
END_REPEAT;
END_TF;
END_|TF;
RETURN (us) ;
END_|[FUNCTION; ---string_ for_derived_unit

(*

F.3.10.7 String_forvnamed_unit function

The string_for> named_unit function returns a STRING representation of the named_unit (according| to
1ISO 10303k41“and the extension in E 38 4 1) Innecnr'l as parameter

EXPRESS specification:

*)
FUNCTION string for_named_unit(u: named_unit): STRING;

IF 'MEASURE_SCHEMA.SI_UNIT' IN TYPEOF (u) THEN
RETURN (string_ for_SI_unit(u));

ELSE
IF 'MEASURE_SCHEMA.CONTEXT_DEPENDENT_UNIT' IN TYPEOF (u)
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F.3

Th
pag

EX

THEN
RETURN (u\context_dependent_unit.name) ;
ELSE
IF 'MEASURE_SCHEMA.CONVERSION_BASED UNIT' IN TYPEOF (u)
THEN
RETURN (u\conversion_based_unit.name) ;
ELSE
IF 'IS013584_TIEC61360_DICTIONARY_SCHEMA'
+' .NON_SI_UNIT' IN TYPEOF (u)
THEN
RETURN (u\non_si_unit.name) ;
ELSE
RETURN ( 'name_unknown') ;
END_IF;
END_TF;
END_TF;
END_TF;
END_FUNCTION; -- string_ for_named_unit

(*

.10.8 String_for_SI_unit function

e string_for_SI_unit function returns a STRING represéntation of the si_unit (according to ISO
sed as parameter.

PRESS specification:

*)

FUNCTION string_for_SI_unitfunit: si_unit): STRING;

LOCAL
prefix_string,sunit_string: STRING;
END_LOCAL;

IF EXISTS (unifsprefix) THEN
CASE umit.prefix OF

exa : prefix_string := 'E';
peta : prefix string := 'P';
tera : prefix _string := 'T';
giga : prefix_string := 'G';
mega : prefix_string := 'M';
kilo + prefix gtring .= 'k
hecto : prefix string := 'h';
deca : prefix_string := 'da‘';
deci : prefix_string := 'd';
centi : prefix_string := 'c';
milli : prefix string := 'm';
micro : prefix_string := 'u';
nano : prefix_string := 'n';
pico : prefix_string := 'p';
femto : prefix string := 'f';
atto : prefix_string := 'a';
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END_CASE;
ELSE

prefix_string := '';
END_TF;

CASE unit.name OF

metre : unit_string:= 'm';
gram : unit_string := 'g';
second : unit_string := 's';
ampere : unit string := 'A':
kelvin : unit_string := 'K';
mole : unit_string := 'mol';
candela : unit_string := 'cd';
radian : unit_string := 'rad';
steradian : unit_string := 'sr';
hertz : unit_string := 'Hz';
newton : unit_string := 'N';
pascal : unit_string := 'Pa’';
joule : unit_string := 'J"';
watt : unit_string := 'W';
coulomb : unit_string := 'C';
volt : unit_string := 'V';
farad : unit_string := 'F';
ohm : unit_string := 'Ohmy
siemens : unit_string := S
weber : unit_string :=, "Wb';
tesla : unit_string. ¢=' 'T"';
henry : unit_stringy:= 'H';
degree_Celsius : unit_string := 'Cel’';
lumen : unit_st¥ring := 'Im';
lux : uni€ string := 'lx';
becquerel : unit_string := 'Bq';
gray :\unit_string := 'Gy';
sievert ~unit_string := 'Sv';

END_[CASE;

RETURN (prefix_str4ng + unit_string);

END_|[FUNCTION »~- string_ for_ SI_unit

( *

F.3.10.9 String_for_unit function

The string_for_unit function returns a STRING representation of the unit (according to ISO 10303-41)
passed as parameter.

NOTE The string_for_unit function is not called from the EXPRESS code. It is a utility function allowing to compute
a string representation from the structured_representation of a dic_unit, for the case where no string_representation
is present. This string representation corresponds to the one used in Annex B of IEC 61360-1:2009 .
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EXPRESS specification:

*)
FUNCTION string_for_unit(u: unit): STRING;
IF 'MEASURE_SCHEMA.DERIVED_UNIT' IN TYPEOF (u)
THEN
RETURN (string_ for_derived_unit(u)) ;
ELSE (* 'MEASURE_SCHEMA.NAMED UNIT' IN TYPEOF (u) holds true *)
RETURN (string_ for_named_unit(u)) ;
END_TIF:

END_FUNCTION; -- string_ for_unit
(*

F.3.10.10All_class_descriptions_reachable function
The all_class_descriptions_reachable function checks if the dictionary_elements that descrie a class,

referred by a class_BSU, and all its super-classes, can be computed in the inhéeritance tree defined by the
claps hierarchy.

EXPRESS specification:

*)

FUNCTION all_class_descriptions_reachablelcl: class_BSU): BOOLEAN;

IF NOT EXISTS(cl)
THEN

RETURN(?) ;
END_TF;

IF SIZEOF (cl.definition) =¢0
THEN

RETURN (FALSE) ;
END_TF;

IF NOT (EXISTS (¢l definition[l]\class.its_superclass))
THEN
RETURNATRUE) ;
ELSE
RETURN (all_class_descriptions_reachable (
cl.definition[1l]\class.its_superclass)) ;
END>IF;

O O
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(*

F.3.10.11Compute_known_visible_properties function

The compute_known_visible_properties function computes the set of properties that are visible for a given
class. When a definition is not available, it returns only the visible properties that may be computed.

NOTE When some class dictionary_definition is not present in the same exchange context (a PLIB exchange
context is never assumed to be complete), the super-class of a class may not be known. Therefore the properties defined
as visible by this super-class cannot be computed by the compute_known_visible_properties function. Only on the
receiving system all the dictionary_definitions of the BSUs are required to be available. Therefore, on the receiving
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system, the compute_known_visible_properties function computes all the properties that are visible to a class by virtue
of referencing it (or any of its superclass) by their name_scope attribute.

EXPRESS specification:

*)
FUNCTION compute_known_visible_properties(cl: class_BSU) :
SET OF property BSU;

LOCAL
s+—SET OF property—BsU———1 1

END_|LLOCAL;

s :5 s + USEDIN(cl, 'IS013584_TIEC61360_DICTIONARY_ SCHEMA' +
' .PROPERTY_BSU.NAME_SCOPE') ;

IF SIZEOF (cl.definition) = 0

THEN
RETURN(s) ;

ELSH
IF EXISTS(cl.definition[l]\class.its_superclass) ,THEN

s := s + compute_known_visible_properties (
cl.definition[1l]\class.its_superclass) ;

END_IF;
RETURN(s) ;

END_|TF;

END_|[FUNCTION; -- compute_known_visible (properties

(*k

F.3.10.12Gompute_known_visible_data_types function

The compute_known_visible_data_types .function computes the set of data_types that are visible fof a
given clasg. When a definition is not ayailable, it returns only the visible data_types that may be computed.

NOTE \When some class dictionary_definition is not present in the same exchange context (a PLIB exchapge
context is rlever assumed to be complete), the super-class of a class may not be known. Therefore the data_types
defined as \fisible by this super-class’cannot be computed by the compute_known_visible_data_types function. Onlylon
the receiving system all the dictionary_definitions of the BSUs are required to be available. Therefore, on the receiVing
system, the| compute_known visible_data_types function computes all the data_types that are visible to a class| by
virtue of refgrencing it (or.anyof its superclass) by their name_scope attribute.

EXPRESS|specification:

*)
FUNCTION compute_known_visible_data_types(cl: class_BSU) :
SET OF data_type_BSU;

LOCAL
s: SET OF data_type_BSU :=[ ];

END_LOCAL;

s := s + USEDIN(cl, 'IS013584_TEC61360_DICTIONARY SCHEMA' +
' .DATA_TYPE_BSU.NAME_SCOPE') ;

IF SIZEOF (cl.definition) = 0
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THEN
RETURN (s) ;
ELSE
IF EXISTS(cl.definition[l]\class.its_superclass)
THEN
s := s + compute_known_visible_data_types (
cl.definition[1l]\class.its_superclass);
END_TIF;
RETURN (s) ;
END_TF;
END_FUNCTION; -- compute_known_visible_data_types

( *
F.3.10.13Compute_known_applicable_properties function

Thé compute_known_applicable_properties function computes the set of properties that are applicable for
a given class. When a definition is not available, it returns only the (applicable properties that may be
computed.

NOJTE When some class dictionary_definition is not present in-the same exchange context (a PLIB exchange
context is never assumed to be complete), the super-class of a class mayhot be known. Therefore the propeifties defined
as ppplicable by this super-class cannot be computed by the compute*known_applicable_properties function. Only on
the|receiving system all the dictionary_definitions of the BSUscarerequired to be available. Therefore, on the receiving
sysfem, the compute_known_applicable_properties function.computes all the properties that are applicable to a class
by | vitue of being referenced by a describedcby attribute or of being imported through an
a_priori_semantic_relationship.

EXPRESS specification:

*)
FUNCTION compute_known_applicable_properties(cl: class_BSU):
SET OF propertytBSU;

LOCAL
s: SET OF(property_ BSU := [];
END_LOCAL;

IF SIZEOB4cl.definition)=0
THEN

RETURN (s) ;
ELSE

REPEAT i := 1 TO SIZEOF(cl.definition[l]\class.described_by) ;
s := s + cl.definition[l]\class.described_byI[i];
END_REPEAT;

IF (('IS0O13584_TEC61360_ITEM_CLASS_CASE_OF_SCHEMA.'
+ 'A_PRIORI_SEMANTIC_RELATIONSHIP')
IN TYPEOF (cl.definition[1]))
THEN
s := s + cl.definition[l]\a_priori_semantic_relationship

.referenced_properties;
END_TIF;
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IF EXISTS(cl.definition[l]\class.its_superclass)

THEN
s := s + compute_known_applicable_properties (
cl.definition[1l]\class.its_superclass);
END_TIF;
RETURN(s) ;
END_TF;

END_EFUNCTION: —-- compute known applicable properties

(*

F.3.10.14Gompute_known_applicable_data_types function

The compute_known_applicable_data_types function computes the set of data_types that’are applicaple
for a giver] class. When a definition is not available, it returns only the applicable data/types that may|be

computed.

NOTE \When some class dictionary_definition is not present in the same exchapge-context (a PLIB exchapge
context is rlever assumed to be complete), the super-class of a class may not be knewn. Therefore the data_types
defined as gpplicable by this super-class cannot be computed by the compute_known-applicable_data_types function.

Only on the|receiving system all the dictionary_definitions of the BSUs are required-to be available. Therefore, on

the

receiving sygtem, the compute_known_applicable_data_types function computes all the data_types that are applicgble

to a clasg by virtue of being referenced by a defined_types attribUtev or of being imported through

a_priori_semantic_relationship.

EXPRESS|specification:

*)
FUN(TION compute_known_applicable_data types(cl: class_BSU):
SET OF data_type_BSU;

LOCAL
s: SET OF data_type_ BSU\:= [];
END_|LLOCAL;
IF YIZEOF (cl.definition))= 0
THEN
RETURN (s) ;
ELSH
REPEAT i¢/~= 1 TO SIZEOF (cl.definition[l]\class.defined_ types);

s~ s + cl.definition[l]\class.defined_types[i];
END «REPEAT;

IF" (('ISO13584_TIEC61360_TITEM CLASS_CASE_OF_SCHEMA. '

an

+ 'A_PRIORI_SEMANTIC_RELATIONSHIP')
IN TYPEOF (cl.definition[1]))
THEN

s := s + cl.definition[l]\a_priori_semantic_relationship
.referenced_data_types;
END_TIF;

IF EXISTS(cl.definition[l]\class.its_superclass)
THEN

s := s + compute_known_applicable_data_types (
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END_TIF;

cl.definition[1l]\class.its_superclass);

RETURN(s) ;

END_TF;

END_FUNCTION;

(*

-- compute_known_applicable_data_types

F.310.15List _to _set function

ISO 13584-42:2010(E)

The list_to_set function creates a SET from a LIST named |, the type of element for the(SET will be the
same as that in the original LIST.

EXPRESS specification:

*)

END_REPEAT;

RETURN (s) ;
END_FUNCTION;

(*

FUNCTION list_to_set(l: LIST [0:?] OF GENERIC:type_glem) :
SET OF GENERIC: type_elem;

LOCAL
s: SET OF GENERIC: type_elem := [];

END_LOCAL;

REPEAT 1 := 1 TO SIZEOF (1) ;
s := s + 1[i];

-- list_to_sét

F.3.10.16 Check_properties_applicability function

The check_properties_applicability function checks that only those properties that are not applifable for a
clags by inheritance may,become applicable to this class by virtue of being referenced by the deskcribed_by

atttfibute.

EXPRESS spectification:

*d

FUNCTION check_properties_applicability(cl: class): LOGICAL;
TOCAL

inter: SET OF property_bsu := [];
END_LOCAL;

IF EXISTS(cl.its_superclass)

THEN

IF (SIZEOF (cl.its_superclass.definition)=1)

THEN
inter

:= (list_to_set(cl.described_by) *

cl.its_superclass.definition[1l]\class.
known_applicable_properties) ;
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RETURN (inter = []);
ELSE
RETURN (UNKNOWN) ;
END_TIF;
ELSE
RETURN (TRUE) ;
END_TF;

END_FUNCTION; -- check properties_applicability
(*

F.3.10.17 Gheck_datatypes_applicability function
The checK_datatypes_applicability function checks that only those datatypes that are not applicable for a

class by inheritance may become applicable to this class by virtue of being referenced by thé defined_types
attribute.

EXPRESS|specification:

*)
FUNCITION check_datatypes_applicability(cl: class): LOGICAL;
LOCA|L

inter: SET OF data_type_bsu := [];

END_|LLOCAL;

IF HXISTS(cl.its_superclass)

THEN
IF (SIZEOF (cl.its_superclass.definition) = 1)
THEN
inter := cl.defined_types *
cl.its_superclass.definition[l]\class.
known_applicable_data_types;
RETURN (inter =-J]);
ELSE
RETURN (UNKNOQWN) ;
END_TIF;
ELSH
RETURN (TRUE ;
END_[IF;
END_|FUNCTTON; -- check_datatypes_applicability

( *
F.3.10.180ne_language_per_translation function

The one_language_per_translation function checks that the languages of translation in
administrative_data are unique.

EXPRESS specification:

*)
FUNCTION one_language_per_translation (adm: administrative_data)
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LOGICAL;
LOCAL
count: INTEGER;
lang: language_code;

END_LOCAL;

REPEAT i := 1 TO SIZEOF (adm.translation);
lang := adm.translation[i].language;
count := 0;

REPEAT J :=1 TO SIZEOF (adm.translation):
IF lang = adm.translation[j].language
THEN
count := count+l;
END_IF;
END_REPEAT;
IF count >1
THEN RETURN (FALSE) ;
END_IF;
END_REPEAT;
RETURN (TRUE) ;

END_FUNCTION; -- one_language_per_translation
(*

F.3.10.19 Allowed_values_integer_types function

The¢ allowed_values_integer_types function .computes the set of integer_type values allowed by a
noh_quantitative_int_type. If the parameter is.indeterminate, it returns the indeterminate value.

EXPRESS specification:

*)
FUNCTION allowed_vahues_integer_types (ngit: non_qguantitative_int_typ
SET OF integer_type;

)
-

LOCAL
s : SET\'OF integer_type :=[];
END_LOCAL;

REPEAT. ¥¥=1 TO SIZEOF (ngit.domain.its_values);

& := s + ngit.domain.its_values[i].value_code;
ENDREPEAT;
RETURN (s) ;
END_FUNCTION; -- allowed_values_integer_types

( *
F.3.10.201s_class_valued_property function
The is_class_valued_property function returns TRUE if the property prop is defined as a class valued
property for class cl by means of a sub_class_properties attribute in class cl or in any of its superclasses. If

some class dictionary_definitions are not available to compute all the superclasses of cl, the function
returns UNKNOWN.

© 1SO 2010 — Al rights reserved 157


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

EXPRESS

specification:

*)

FUNC

END_|
(*

F.3.10.210

The class|
to a class
several va
some clas
computed

EXPRESS

TION is_class_valued_property (
prop: property BSU; cl: class_BSU): LOGICAL;
IF (SIZEOF(cl.definition) = 0)
THEN
RETURN (UNKNOWN) ;
ELSE
IF NOT (('TS013584 TEC61360 DICTTIONARY SCHEMA'

+'.ITEM_CLASS') IN TYPEOF (cl.definition[1]))
THEN
RETURN (FALSE) ;
END_IF;
IF prop IN cl.definition[l].sub_class_properties
THEN RETURN (TRUE) ;
END_TIF;
IF NOT EXISTS(cl.definition[1l].its_superclass)
THEN
(* end of chain reached, didn't meet super go. far *)
RETURN (FALSE) ;
END_TF;
RETURN (is_class_valued_property (propj;
cl.definition[1l].its_superclass)) ;
END_TIF;

FUNCTION; -- is_class_valued_property

lass_value_assigned function

| value_assigned function returns the set of values of the property prop that have been assign

5 dictionary_definitionst\are not available to compute all the superclasses of cl, only the vald
are returned.

specification:

*)

FUN(

TION~Class_value_assigned (prop: property_ BSU;
dI\:' class_BSU) : SET OF primitive_value;

cl by means of a class_constant_values attribute in class ¢l or in any superclass of class cl.
ues are assigned in several) superclasses the function returns the set of all assigned values|.

LEOCAT,

158

val:SET OF primitive_value :=[1];
cva : SET OF class_value_assignment :=[];
END_LOCAL;
IF (SIZEOF (cl.definition) = 0)
THEN
RETURN (val) ;
END_TIF;
IF NOT (('IS013584_TIEC61360_DICTIONARY_SCHEMA'
+'.ITEM_CLASS') IN TYPEOF (cl.definition[1]))
THEN

ed
If
If
es

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

RETURN (val) ;
END_TF;
IF EXISTS(cl.definition[1])
THEN
cva:= QUERY
(a <* cl.definition[1l].class_constant_values
| a.super_class_defined_property = prop) ;
REPEAT i :=1 TO SIZEOF (cva);
val := val + cval[i].assigned_value;
END_REPEAT:
IF NOT EXISTS(cl.definition[l].its_superclass)
THEN
RETURN (val) ;
ELSE RETURN (val + class_value_assigned
(prop,cl.definition[1l].its_superclass));

END_TF;
END_TIF;
END_FUNCTION; -- class_value_assigned
END_SCHEMA; -- IS013584_TIEC61360_dictionary_ séhema

(*
F.4 1SO13584_IEC61360_language_resource ‘schema

The following schema provides resources for permitting strings in various languages. It has been extracted
from the dictionary schema, since it could be;tsed in other schemata. It is largely bas¢d on the
support_resource_schema from ISO 10303-41\""Fundamentals of Product Description and Support", and
can be seen as an extension to that. It allows/for the usage of one specific language throughout an exchange
context (physical file) without the overhead introduced when multiple languages are used. See Figure F.13 -
1IS013584_IEC61360_language_resource_schema and support_resource_schema, for a| graphical
depiction.
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Figure[F.13 — ISO13584_IEC61360_language_resource_schema and support_resource_schema
EXPRESS|specification:
*)
SCHEMA IS013584_TEC61360_language_resourcéwvschema;

REFH

(*

RENCE FROM support_resource_schematidentifier, label, text);

he

NOTE The support_resource_schema schema referenced above can be found in ISO 10303-41.
F.4.1 1SQ13584_IEC61360_language_resource_schema type and entity definitions
This sybclause containg the EXPRESS type and entity definitions in
1ISO13584 [IEC61360_language’ resource_schema.
F.4.1.1 LUanguage_code
The langupge_code éntity enables to identify a language according to ISO 639-1 . It contains two codes:
— the language as defined in ISO 639-1 or ISO 639-2 , and, optionally
— the country code, as defined in ISO 3166-1 , specifying in which country the language is spoken.
EXPRESS specification:
*)
ENTITY language_code;
language_id: identifier;
country_id: OPTIONAL identifier;
WHERE
WR1: (LENGTH (language_id) = 2) OR (LENGTH (language_id) = 3);
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WR2: LENGTH (country_id) = 2;

END_ENTITY; -- language_code
(*

Attribute definitions:

language_id: the code that specifies the language as defined by ISO 639-1 or ISO 639-2 .

country_id: the code that specifies the country where the language is spoken as defined by ISO 3166-1 .

Fo

rmal nranacitionc:
Ha-prop oo

WH

WH

F.4.1.2 Global_language_assignment

Th
tra

done in translated_label and translated_text).

EX

1: the length of language_id value shall be equal to 2 or 3.

2: the length of a country_id value shall be equal to 2.

hslatable_text, if label and text are selected, respectively (i.e., without explicit language indig

PRESS specification:

Att

*)

ENTITY global_language_assignment;
language: language_code;

END_ENTITY; -- global_language_assignment

(*

ibute definitions:

language: the code of the assigned language.

F.4.1.3 Present_translations

Th
tra

EX

b present_translations * entity serves to indicate the languages used for translated_|
hslated_text.

PRESS specification:

*)

BNTITY present_translations;

b global_language_assignment entity specifies the language~ for translatable_label
ation as is

abel

language_codes: LIST [1l:?] OF UNIQUE language_code;

UNIQUE

URl: language_codes;
END_ENTITY; -- present_translations
( *

Attribute definitions:

and

and

language_codes: the list of unique language codes corresponding to the language in which a translation is
made.
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Formal proposition:

URH1: for each list of language_code there shall be a unique instance of present_translations.

F.4.1.4 Translatable_label

A translatable_label defines a type of values that can be labels or translated_labels.

EXPRESS specification:

*)
TYPE translatable_label = SELECT(label, translated_label) ;
END_[TYPE; -- translatable_ label

( *
F.4.1.5 Translated_label

The trans]ated_label entity defines the labels that are translated and the corresponding languages| of
translation

EXPRESS|specification:

*)
ENTITY translated_label;

labels: LIST [1l:?] OF label;

languages: present_translations;

WHERIE

WR1: SIZEOF (labels) = SIZEOF (languages.language_codes) ;

END_[ENTITY; -- translated_label
(*

Attribute définitions:

labels: the|list of labels that are translated.
languageg: the list of languages-in which each label is translated.

Formal prgpositions:

WR1: the number of labels contained in the labels list shall be equal to the number of languages provideq
the langugges.language_codes attribute.

n

Informal prppositions:

IP1: the co

F.4.1.6 Translatable_text

A translatable_text defines a type of values that can be texts or translated_texts.

EXPRESS specification:

*)
TYPE translatable_text = SELECT(text, translated_text);
END_TYPE; -- translatable_text
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F.4.1.7 Translated_text

The translated_text entity defines the texts that are translated and the corresponding languages of

translation.

EXPRESS specification:

*)

WHERE

(*

Attribute definitions:

ENTITY translated_text;

END_ENTITY; -- translated_text

texts: LIST [1:?] OF text;
languages: present_translations;

WR1l: SIZEOF (texts) = SIZEOF (languages.language_codesp);

texts: the list of texts that are translated.
languages: the list of languages in which each text is translatec

Foimal propositions:

WR1: the number of texts contained in the texts list shall be equal to the number of languages provided in

thel languages.language_codes attribute.

Informal propositions:

IP1: the content of texts]i] is in the language identified by languages.language_codes[i].

F.4.2 1SO13584_IEC61360_language_resource_schema function definitions

This subclause contains a fungtion that is referenced in WHERE clauses to assert data consistency].

F.4.2.1 Check_label.length function

Thé¢ check_label-length function checks that no label in | exceeds the length indicated by I_length.

EXPRESS Specification:

&)

FUNCTION check_label_length(l: translatable_label;

1_length: INTEGER): BOOLEAN;

IF 'IS013584 IEC61360_LANGUAGE RESOURCE_SCHEMA.TRANSLATED LABEL'

THEN

IN TYPEOF (1)

REPEAT i :=1 TO SIZEOF (1l.labels);
IF LENGTH(l.labels[i]) > 1_length
THEN
RETURN (FALSE) ;
END_TF;
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END_REPEAT;

RETURN (TRUE) ;

ELSE (* the argument 1 is a single string *)

RETURN (LENGTH (1) <= 1_length);

END_TIF;
END_FUNCTION; -- check_label_length

(*

F.4.3 1SQ13584_IEC61360_language_resource_schema rule definition

The rule
translata

EXPRESS

ingle_language_assignment asserts that only one language may be assigned to.besused
e_label and translatable_text.

specification:

*)

RULH single_language_assignment FOR (global_language_asgigriment) ;

WHERE
SIZEOF (global_language_assignment) <= 1;

END_RULE; -- single_language_assignment

END_|SCHEMA; -- IS013584_TIEC61360_language.xesource_schema

( *
F.5 1SO13584_IEC61360_class_constraint_schema
This claus¢ defines the requirements for the{class_constraint_schema. The following EXPRESS declarat
introduces|the 1ISO13584_IEC61360_class_constraint_schema block and identifies the necessary exter
references
EXPRESS|specification:

*)

SCHEMA IS013584.TEC61360_class_constraint_schema;

REFH

RENCE.FROM IS013584_IEC61360_dictionary_ schema (
class_BSU,
property_BSU,

n

on
hal

REFE

164

derinition_avalilable_1mplies,
is_subclass,

data_type,

simple_type,

complex_type,

named_type,
allowed_values_integer_types) ;

RENCE FROM IS013584_extended_dictionary_schema
(data_type_typeof,
data_type_class_of,
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data_type_type_name) ;

REFERENCE FROM IS013584_instance_resource_schema
(Boolean_value,
compatible_class_and_class,
complex_value,
dic_class_instance,
entity_instance_value,
int_level_spec_value,
integer value

level_spec_value,
number_value,
primitive_value,
rational_value,
real_level_spec_value,
real_value,
right_values_for_level_spec,
same_translations,
simple_value,

string_value,
translatable_string value,
translated_string value,
property_ or_data_type_BSU) ;

REFERENCE FROM IS013584_aggregate_valuél schema
(aggregate_entity_ instance_value,
list_value,
set_value,
bag_value,
array_value,
set_with_subset_cofistraint_value,
compatible_complete_types_and_value) ;

NOJTE The schemata referenced above can be found in the following documents:
1SO13584_IEC61360_dictionary_schema IEC 61360-2
(which is duplicated for convenience in this annex).
1ISO13584 Cextended_dictionary_schema ISO 13584-24:2003
1ISO13584 )instance_resource_schema ISO 13584-24:2003
1ISO13584_aggregate_value_schema ISO 13584-25

F.3.1 Introduction to the 1ISO13584_IEC61360_class_constraint_schema

The 418013584 _IEC61360_class_constraint_schema provides EXPRESS constructs allowing t¢ redefine,
by restriction, the domain of Values of a given property when It 1S appiied 10 a subctass of the characterization
class where the property was defined as visible. This constraint shall only make explicit a restriction of the
domain of values that already results from the class structure.

EXAMPLE In ISO 13584-511 , the class metric threaded bolt/screw is a class defined as follows: "headed externally
threaded fastener with a cylindrical shank, which may be partly or fully threaded and the head may be furnished with a
driving feature". This class has, among other, two properties called type of head, and head properties. The domain of
values of the type of head property is a non quantitative data type that includes in particular the following values:
hexagon_head, octagonal_head and round_head. The head properties property is a feature. It means that it has an
item_class data type, whose domain is a class head that defines any kind of head. The head class has several subclasses
including: hexagon head, associated with all the properties allowing to describe a hexagon head (e. g., width across flats),
and round head, associated with all the properties allowing to describe a round head (e. g., head diameter).

The class metric threaded bolt/screw has a subclass called hexagon head screw defined as follows: "metric externally
threaded fastener with a hexagon head threaded up to the head". This class inherits the properties type of head and head.
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From the definition of the hexagon head screw subclass, it is clear that the type of head property could only take the
hexagon_head value, and that the head properties could only be an instance of hexagon head feature class. But these
constraints are implicit: they are just stated informally in the definition. Thus these constraints are not computer sensible.
The constraints defined in the ISO13584_IEC61360_class_constraint_schema would allow to make these two
constraints explicit by associating with the hexagon head screw class: (1) an enumeration_constraint for the type of
head property (allowing only the hexagon_head code) and (2) a subclass_constraint for the head properties property
(allowing only the hexagon head feature class).

Constraints are inherited. When a property whose domain of values has already been restricted in a class C
through a constraint needs to be further restricted in a subclass of C through another constraint; both
constraints apply together. Thus the real domain of values in the C subclass is the intersection of the two

domains
redefinitio

operation available in the EXPRESS language.

This schema allows to express constraints that may apply to data types from the type systém-of the
1SO13584 [IEC61360_dictionary_schema. Rules are used in those entities that reference a constrainf to

ensure tha

F.5.2 ISC

This clausg defines the entities in the ISO13584_IEC61360_class_constraint_schema.

F.5.21 (

The const

EXPRESS

each constraint may apply to the data type to which it is related.

)13584_IEC61360_class_constraint_schema entity definitions

onstraint

raint entity allows to define a constraint.

specification:

*)
ENTT]
ABST

END_|

(*

TY constraint
RACT SUPERTYPE OF ( ONEOF (
property_consgrdint,
class_constraint)) ;
constraint_id: OPTIONAL ‘econstraint_identifier;
ENTITY; -- constraint

Attribute définitions:

constraint

F.5.2.2 H

The property_constraint entity is a constraint that restricts the allowed set of instances of a class by a sing

restriction

| id: the constraint) identifier that identifies the constraint.

roperty_constraint

pf the.domain of values of one of its properties.

e

EXPRESS

specification:

*)
ENTI
ABST

TY property_constraint

RACT SUPERTYPE OF ( ONEOF (
integrity_constraint,
context_restriction_constraint))

SUBTYPE OF (constraint);

constrained_property: property_BSU;

END_ENTITY; -- property constraint

166
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(*

Attribute definitions:

constrained_property: the property_BSU for which the constraint applies.

F.5.2.3 Class_constraint

The class_constraint entity is a constraint that restricts the allowed set of instances of a class by
constraining several properties or global constraints.

EXPRESS specification:

*)

ENTITY class_constraint

ABSTRACT SUPERTYPE OF (configuration_control_constraint)
SUBTYPE OF (constraint);

END_ENTITY; -- class_constraint

(*

F.5.2.4 Configuration_control_constraint

The configuration_control_constraint entity allows to restrict the set of instances, called the feferenced
insfances, that a particular instance, called the referencinginstance, may reference directly or indirectly by
ns of a chain of properties. The referencing instanceis any instance of a class that refefences the
configuration_control_constraint by means of its constraints attribute or inherits of a class thgt does so.

on [the referencing instance for the restriction to, apply. It defines a postcondition that specifies the allowed

A\MPLE A bolted assembly consists«of the following set of fasteners: one externally threaded fdstener, any
nurhber of washers and one or more nuts: There exist various kinds of threads, including tapping screw thread, wood
screw thread, metric external thread, metric-internal thread, imperial internal thread and imperial external thread. Let's
assume that one wants to describe a metric bolted assembly. One needs to ensure that whatever be the precise structure
of the assembly, both the externally.threaded fastener and all the nuts involved in the assembly have metric thread. This
can| be done by specifying in the(metric bolted assembly class the configuration_control_constraint that gnsures that
ISO 13584-511 -described(fasténer referenced by any instance of this class, or any of its subclass, shgll belong to
clagses that either do not have Value for the type of thread property (e. g., washer), or whose values shall bglong to the
set] {metric external thread; metric internal thread}.

NOJTE 1 Both precondition and postcondition may only restrict properties whose datd type is
nom_quantitative code_type. Such properties may be assigned a value either at the instance level, or at the class level
if they are declafed as class valued properties, i.e., sub_class_properties in a class.

NOJTE 2 Properties referenced in the precondition must be applicable to the class that refefences the
configuration_control_constraint.

NOS a—configuratio o

— ot—co aint—fitters—a referencing
instance and to express constraints on the referenced instances.

EXPRESS specification:

*)
ENTITY configuration_control_constraint
SUBTYPE OF (class_constraint);
precondition: SET [0:?] OF filter;
postcondition: SET [1:?] OF filter;
END_ENTITY; -- configuration_control_constraint
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(*

Attribute definitions:

precondition: the filters that must hold on the referencing instance for the restriction to apply.
NOTE 4  If the set of filters is empty, the restriction applies on any referencing instance.

postcondition: the filters that must hold on a referenced instance for being allowed for reference.

F.5.2.5 Filter

The filter pntity is an enumeration_constraint that restricts the allowed domain of a property whose' data
type is either non_quantitative_code_type or non_quantitative_int_type.

EXPRESS|specification:

*)

ENTITY filter;

referenced_property: property_ BSU;

domain: enumeration_constraint;

WHERE

WR1: definition_available_implies (
referenced_property,
(('IS013584_TEC61360_DICTIONARY_ SCHEMA'
+' .NON_QUANTITATIVE_CODE_TYPE') ~IN”TYPEOF (
referenced_property.
definition[l]\property DET.démain))

OR

(('IS013584_TEC61360_DICTIONARY_ SCHEMA'
+' .NON_QUANTITATIVE_INT,"TYPE') IN TYPEOF (
referenced_propertyi.
definition[1l]\preperty DET.domain))) ;

WR2: definition_avaitbable _implies (
referenced_ptoperty,
correct_cohstraint_type (domain,
referenced) property.definition[1l].domain)) ;

END_[ENTITY; -- fdilter

(*

Attribute définitions:

referencetli_property: the property whose domain of values is restricted by the filter.

domain: the enumeration_constraint that restricts the domain of values of the referenced property.

Formal propositions:

WR1: the data type of the referenced_property shall be either non_quantitative_code_type or
non_quantitative_int_type.

WR2: the domain shall define a domain of values that may restrict the initial domain of values of the property.
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F.5.2.6 Integrity_constraint

The integrity_constraint entity is a particular property constraint that allows to make explicit that for some
particular class, as a result of the class definition, and all its subclasses, only a restriction of the domain of
values specified by a data type is allowed for a property.

EXAMPLE In the reference dictionary defined for fasteners in ISO 13584-511 , a metric threaded bolt/screw has a
head properties property that may take, as value, a member of any subclass of the head feature class. If the metric
threaded bolt/screw is also a member of the hexagon head screw subclass, the head properties may only be a member of
the hexagon head feature class, else the metric threaded bolt/screw cannot be a member of the hexagon head screw
subclass.

NOJTE In the example above, the integrity constraint does not change at all the meaning of the head properties
property inherited from metric threaded bolt/screw into hexagon head screw. It just makes explicit the fac{ that in the
context of the hexagon head screw subclass, only a subset of the values allowed for this property in) the cdntext of the
melric threaded bolt/screw class remains allowed.

EXPRESS specification:

*)
ENTITY integrity constraint
SUBTYPE OF (property_constraint);
redefined_domain: domain_constraint;
WHERE
WR1: definition_available_implies (comnstrained_property,
correct_constraint_type (redefdined_domain,
constrained_property.definit@on([1l] .domain)) ;

END_ENTITY; -- integrity_constraint
(*

A

—
—

ibute definitions:

redefined_domain: the constraint thatapplies on the domain of values of the constrained property

Fortmal propositions:

WR1: the redefined_domain shall define a domain of values that restricts the initial domain of vajues of the
prgperty.

F.5.2.7 Context_restriction_constraint

The¢ context_restriction_constraint entity is a property_constraint that restricts the allowed [domain of
valpes for thé context parameters on which a context dependent property depends.

EXPRESS specification:

*)
ENTITY context_restriction_constraint
SUBTYPE OF (property_constraint);
context_parameter_constraints: SET [1:?] OF property constraint;
WHERE
WR1l: definition_available_implies (constrained_property,
QUERY (cp <*SELF.context_parameter_constraints
| NOT (cp.constrained property IN
constrained_property.definition([1l] .depends_on))=[1]);
WR2: QUERY (cp <*SELF.context_parameter_constraints
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(*

4-42:2010(E)

| NOT (('IS013584_TIEC61360_CLASS_CONSTRAINT_SCHEMA'
+' .INTEGRITY_CONSTRAINT') IN TYPEOF (cp))) =I[1;

WR3:definition_available_implies (constrained_property,
'IS013584_TEC61360_DICTIONARY_ SCHEMA.DEPENDENT_P_DET'
IN TYPEOF (constrained_property.definition([1]));

ENTITY; -- context_restriction_constraint

Attribute definitions:

context_pprameter_constraints: the constraint that applies on the domain of values of the cont
parameters.

Formal prdgpositions:

WR1: the pet of properties whose domain is constrained by the context_parameter_constraints prope

shall be co
WR2: all th

WR3: the ¢

F.5.28 L

A domain |

EXPRESS

htext parameters on which the constrained property depends.

e context_parameter_constraints shall be integrity_constraints.
onstrained_property shall be a context dependent property dependent_P_DET.
omain_constraint

| constraint defines a constraint that restricts the domain of.values of a data type.

specification:

*)
ENTT]
ABST]

_|ENTITY;

TY domalin_ constraint

RACT SUPERTYPE OF (ONEOF (
subclass_constraint,
entity_subtype_constraint)
enumeration_constraint,
range_constraint,
string_size_consttaint,
string_pattern_(constraint,
cardinality_c¢omstraint

))

-L/domain_constraint

ubglass_constraint

EXPRESS

ext

rty

specification:

*)

ENTI

TY subclass_constrailnt

SUBTYPE OF (domain_constraint) ;

END_
(*

170

SET [1:?] OF class_BSU;
-- subclass_constraint

subclasses:
ENTITY;

ral
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Attribute definitions:

subclasses: the class_BSUs which redefine the class to which the value of the constrained_property shall
belong.

F.5.2.10 Entity_subtype_constraint

An entity_subtype_constraint restricts the domain of values of an entity_instance_type to a subtype of the
ENTITY that defines its initial domain.

EXPRESS specification:

*)

ENTITY entity_subtype_constraint

SUBTYPE OF (domain_constraint) ;
subtype_names: SET[1:?] OF STRING;

END_ENTITY; -- entity_ subtype_constraint
(*

Attfibute definitions:

subtype_names: the set of strings that describe, in the forhat’of the EXPRESS TYPEOF fupction, the
EXPRESS entity data type names that shall belong to the result of the EXPRESS TYPEOF function when it is
applied to a value that references the constrained_propeftyredefined property.

F.5.2.11 Enumeration_constraint

An| enumeration_constraint restricts the domain of values of a data type to a list of values [defined in
extension. The order defined by the list is.the recommended order for presentation purposes. A particular
degcription may optionally be associated with each value of the subset by megns of a
noh_quantitative_int_type, of which the.isthe value describes the meaning of the i-the value of thg subset.

For those subtypes of number type. that are associated with a dic_unit and alternative units, arjd possibly
with a dic_unit_identifier and alternative unit identifiers, the constraint applies to the value corresponding to
thel dic_unit, or to the single-dic’_unit_identifier. If both exist, they correspond to the same unit.

For those subtypes of number type that are associated with a currency, the constraint applies to the currency
sp¢cified in their data type definition. If no currency is specified in the data type definition, the congtraint shall
nof be used.

For those values that belong to translatable_string_types, the constraint applies to the string that is in the
soyrce language into which the property domain was defined. This source language may be deflned in the
solirce_language attribute of the administrative_data of the property. If this attribute does nof] exist, this
soyrcelanguage is supposed to be known by the dictionary user.

If another enumeration_constraint is applied on a property already associated with an
enumeration_constraint in some superclass, both constraints apply. Thus the allowed set of values is the
intersection of both subsets. Concerning the presentation order, and the possible meaning associated with
each value, only those meanings defined in the lower enumeration_constraint apply.

EXAMPLE 1 , and if, in class C1, this property is associated with an enumeration_constraint whose subset attribute
equals {1, 3, 5, 7}, then in class C1, and any of its subclasses, property P1 may only takes one of the four following
values: Tor3or5or7.

EXAMPLE 2 If the data type of property P1 is LIST [1:4] OF INTEGER, and if in class C1 this property is associated
with an enumeration_constraint whose subset attribute equals { {1}, {3, 5}, {7}, {1, 3, 7} } then, in class C1 and any of
its subclasses, property P1 may only takes one of the four following values: {1} or {3, 5} or {7} or {1, 3, 7}.
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EXPRESS specification:

*)

ENTITY enumeration_constraint

SUBTYPE OF (domain_constraint);
subset: LIST [1:?] OF UNIQUE primitive_value;
value_meaning: OPTIONAL non_guantitative_int_type;

WHERE
WR1: (NOT(EXISTS(SELF.value_meaning)))
OR
(integer_values_in_range(l, SIZEOF (SELF.subset))
= allowed_values_integer_ types (SELF.value_meaning)) ;
END_[ENTITY; -- enumeration_constraint

(*

Attribute définitions:

subset: the list describing the subset of values that are allowed as possible values-for the property identifjed
by constrgined_property.

value_meaning: the set of dic_values that define the meaning of each value belonging to the subset.

Formal prgpositions:

WR1: if the value_meaning non_quantitative_int_type exists,>then the set of value_codes of |its
dic_value$ shall be in 1 .. SIZE_OF(subset).

F.5.2.12 Range_constraint

A range_cgonstraint entity restricts the domain of values of an ordered type to a subset of values defined|by
arange.

NOTE 1 Strings are not considered as ordered, types and cannot be constrained by a range_constraint.
For those pubtypes of number_type ‘that are associated with a dic_unit and alternative units, and possiply
with a dic_unit_identifier and alternative unit identifiers, the constraint applies to the value corresponding to
the dic_unit, or to the single dic\unit_identifier. If both exists, they correspond to the same unit.
For those |subtypes of number_type that are associated with a currency, the constraint applies to fhe
currency gpecified in théirvdata type definition. If no currency is specified in the data type definition, the
constraint ghall not be‘tsed.

NOTE 2 For nen\quantitative_int_type the constraint applies to the value_code.

EXPRESS"specification:

*)
ENTITY range_constraint
SUBTYPE OF (domain_constraint) ;
min_value, max_value: OPTIONAL NUMBER;
min_inclusive, max_inclusive: OPTIONAL BOOLEAN;
WHERE
WR1: min_value <= max_value;
WR2: TYPEOF (min_value) = TYPEOF (max_value) ;
WR3: NOT EXISTS (min_value) OR EXISTS (min_inclusive) ;
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WR4: NOT EXISTS (max_value) OR EXISTS (max_inclusive) ;

END_ENTITY; -- range_constraint
(*

Attribute definitions:

min_value: the number defining the low bound of the range of values; not existing value means no lower
bound.

max_value: the number defining the high bound of the range of values; not existing value means no upper
boynd

mip_inclusive: specifies whether min_value belongs to the range; not existing value means-that there is no
low bound.

max_inclusive: specifies whether max_value belongs to the range; not existing value /Means hat there is no
high bound.

Formal propositions:

WR1: min_value shall be less than or equal to max_value.
WR2: min_value and max_value shall have the same data types.
WR3: if min_value has a value, then min_inclusive shall also ‘have a value.

WR4: if max_value has a value, then max_inclusive shall also have a value.

F.5.2.13 String_size_constraint

A string_size_constraint restricts the length of‘the STRING values allowed for a STRING type, or any of its
subptypes.

NOJTE 1 A string_type property value domain is either a string_type, a non_translatable_string_type, a
tramslatable_string_type, a URI_type, ‘a/non_quantitative_code_type, a date_data_type, a time_datg type or a
date_time_data_type.

NOJTE 2 For non_quantitative-code_type the constraint applies to the code.

For those values that belong to translatable_string_types, the constraint applies to the string that is in the
soyrce language inte-which the property domain was defined. This source language may be deflned in the
solirce_language attribute of the administrative_data of the property. If this attribute does nof] exist, this
soyrce language.is-supposed to be known by the dictionary user.

EXPRESS specification:

*)

ENTITY string_size_constraint
SUBTYPE OF (domain_constraint);
min_length: OPTIONAL INTEGER;
max_length: OPTIONAL INTEGER;
WHERE
WR1: (min_length >= 0) AND (max_length >= min_length) ;
END_ENTITY; -- string size_constraint
(*
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Attribute definitions:

min_length: the minimal length for the strings that are allowed as values for the property identified by the
constrained_property property.

max_length: the maximal lengths for the strings that are allowed as values for the property identified by the
constrained_property property.

NOTE 3  If the min_length value does not exist, 0 is to be understood. If the max_length value does not exist,
unbounded is to be understood.

Formal prgpositions:

WR1: min] length and max_length define correct bounds.

F.5.2.14 String_pattern_constraint

A string_pattern_constraint restricts the domain of values of a string_type, or of any.of its subtypes| to
string valug¢s that match a particular pattern. The pattern syntax is defined by an XML regular expression and
the associated matching algorithms that are defined by the XML Schema Part 2: Datatypes recommendatidn.

NOTE 2 A string_type property value domain is either a string_type, a non_translatable_string_type| a
translatabl¢_string_type, an URI_type, a non_quantitative_code_type, a date_data_type, a time_data_type dr a
date_time_gata_type.

For stfing_type, non_translatable_string_type, URI_type, non_quantitative_code_type,
date_data| type, time_data_type or date_time_data_type the constraint applies to the (unique) string that
is the valug of the data type. For non_quantitative_code_type the constraint applies to the code.

For those yalues that belong to translatable_string_types;‘the constraint applies to the string that is in the
source language into which the property domain was defined. This source language may be defined in [he
source_lahguage attribute of the administrative_data’ of the property, if this attribute does not exist, this
source language is supposed to be known by the dictionary user.

NOTE 3 For non_quantitative_code_type,~ date_data_type, time_data_type or date_time_data_type, [the
pattern shajl comply with the informal propositions*defined in the corresponding data types.

EXPRESS|specification:

*)
ENTITY string_pattern constraint

SUBTIYPE OF (domain_constraint);

patterni ~STRING;

END_[ENTITYsN\~- string pattern_constraint

(*

Attribute définition:

pattern: the pattern of string values that are allowed as values for the property identified by the constrained
property.

Informal proposition:

IP1: the pattern syntax shall complies with the XML regular expression syntax and the associated matching
algorithms that are defined by the XML Schema Part 2: Datatypes recommendation.

EXAMPLE The XML Schema pattern that corresponds to the “[0-9][0-9][0- 9][0 9]-[0-9][0-9]-[0-9][0-9]" SQL SIMILAR
expression is “[0-9{4N\-[0-91{2}\-[0-9]{2}". It allows to match strings as “2009-05-31
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F.5.2.15 Cardinality_constraint

A cardinality_constraint restricts the cardinality of an aggregate data type.

NOTE 1 The resulting cardinality range is the intersection of preexisting cardinality ranges and of the one defined by

the cardinality_constraint.

NOTE 2  Cardinality_constraints are not allowed on array_type.

EXPRESS specification:

*)
ENTITY cardinality_constraint
SUBTYPE OF (domain_constraint);
bound_1: OPTIONAL INTEGER;
bound_2: OPTIONAL INTEGER;
WHERE
WR1l: (bound_1 >= 0) AND (bound_2 >= bound_1);
END_ENTITY; -- cardinality_constraint
(*

A

—_
—

ibute definitions:

bound_1: the lower bound of the cardinality.

bound_2: the upper bound of the cardinality.

NO[TE3  When bound_1 does not exist, the minimal-cardinality is 0. When bound_2 does not exist,

corjstraint on the maximal cardinality.

Fortmal propositions:

WR1: bound_1 and bound_2 definecarrect bounds.

F.8.3 1SO13584_IEC61360._class_constraint_schema type definitions

This subclause definesthe-type in the ISO13584_IEC61360_class_constraint_schema.

F.5.3.1 Constraint_or_constraint_id

Thé¢ constraint._or_constraint_id is either a constraint or a constraint_identifier.

EXPRESS specification:

*)
TYPE constraint_or_constraint_id =
SELECT (constraint, constraint_identifier);

END_TYPE; -- constraint_or_ constraint_id
(*

F.5.4 1SO13584_IEC61360_class_constraint_schema function definition

This subclause defines the functions in the ISO13584_IEC61360_class_constraint_schema.
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F.5.4.

1 Integer_values_in_range function

The integer_values_in_range function computes the integer values that belong to an integer range defined
by its low bound and its high bound. It returns indeterminate (?) when either bounds are indeterminate.

EXPRESS specification:

*)
FUNCTION integer_values_in_range (

1 \'7_1'\ 111*1/1, 1/\49{1/\_1'\ . TT\T‘T"LT‘f"'E"DI\ - oM QO TT\T‘T"LT‘f"'E"D;
LOCA[L
i: INTEGER;
result: SET OF INTEGER:= [];
END_[LOCAL;
IF EXISTS (low_bound) AND EXISTS (high_bound)
THEN
REPEAT i := low_bound TO high_bound;
result := result + [i];
END_REPEAT;
RETURN (result) ;
ELSE
RETURN(?) ;
END_TF;
END_|[FUNCTION; -- integer_values_in_range

(*

F.5.4.2 Qorrect_precondition function

The corre

defin

when the g

ct_precondition function checks that the(precondition of the configuration_control_constrdint

ed by|cons uses only properties that are applicable to the cl class. It returns a logical that is UNKNOWN

EXPRESS|specification:

176

*)

FUNCITION correct_precondition (

cons: configuxdtion_control_constraint; cl:class): LOGICAL;
LOCAL
prop: SET OF property BSU:= [];
END_[LOCAL;
REPEAT i := 1 to SIZEOF (cons.precondition);
prop := prop + cons.precondition[i].referenced_property;

END_REPEAT;

omplete set of applicable properties-of-the class cannot be computed.

IF prop <= cl.known_applicable_properties
THEN RETURN (TRUE) ;

ELSE
IF all_class_descriptions_reachable(cl.identified_by)
THEN RETURN (FALSE) ;
ELSE RETURN (UNKNOWN) ;
END_TIF;
END_TIF;
END_FUNCTION; -- correct_precondition

(*
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F.5.4.3 Correct_constraint_type function
The correct_constraint_type function checks that the domain_constraint defined by cons is compatible

with the data_type defined by typ. It returns a logical that is UNKNOWN when the domain_constraint
defined by cons is not one of the subtypes defined in the ISO13584_IEC61360_class_constraint_schema.

EXPRESS specification:

*)
FUNCTTON correct constraint type(
cons: domain_constraint; typ:data_type): LOGICAL;

(*case subclass constraint*)

IF ('IS013584_TEC61360_CLASS_CONSTRAINT_ SCHEMA'
+'SUBCLASS_CONSTRAINT') IN TYPEOF (cons)
THEN
(*the data type shall be class_reference_type*)
IF NOT
('IS013584_TIEC61360_DICTIONARY_SCHEMA (€LASS_REFERENCE_TYPE'
IN TYPEOF (typ))
THEN RETURN (FALSE) ;
END_IF;

(*the cons.subclasses shall congi¥et of subclasses for the class

that defined the initial domain“of typ.*)

IF NOT (QUERY (sc <* cons.sybclasses |

definition_available_implies

(sc,definition_available_implies
(typ\class_reference_type.domain,is_subclass(sc.definitionl[l]
, typ\class_réference_type.domain.definition[1])))= false)
= 11)

THEN RETURN (FALSE) ;

END_TIF;

RETURN .(TRUE) ;
END_TF;
(*case entity subtype constraint¥*)

IF ((\IS013584_TEC61360_CLASS_CONSTRAINT_SCHEMA'
+'ENTITY_SUBTYPE_CONSTRAINT') IN TYPEOF (CONS))

THEN

(* the data type is a class_reference_type*)
IF NOT (('IS013584_TIEC61360_DICTIONARY_SCHEMA'
+' .ENTITY_INSTANCE_TYPE') IN TYPEOF (typ))
THEN RETURN (FALSE) ;
END_TF;
(* the subtype_name shall define a subtype for the entity instance_type of

the constrained *)

© 1SO 2010 — Al rights reserved 177


https://standardsiso.com/api/?name=97281a4d88df3ca3a8bca84f12b51ad1

ISO 13584-42:2010(E)

IF NOT (cons\entity subtype_constraint.subtype_names
>= typ\entity_instance_type.type_name)

THEN RETURN (FALSE) ;

END_TIF;

RETURN (TRUE) ;
END_TF;

(*case enumeration_constraint ¥*)

IF (

THEN

the

RETU
END_|

(*calse range_constraint *)

IF (

THEN

(*1if
INTH

(*1if]
rati

'IS013584_IEC61360_CLASS_CONSTRAINT_SCHEMA'

RN (TRUE) ;
IE;

'IS013584_TIEC61360_CLASS_CONSTRAINT SCHEMA.RANGE_CONSTRAINT'

GERsS. ™)

onale™)

+' .ENUMERATION_CONSTRAINT') IN TYPEOF (CONS)

11 the values belonging to the subset of values shall be compatible wilth
typ data type *)

IF (QUERY (val<*cons.subset |

NOT compatible_data_type_and_value ( typ, val))<>)[1])
THEN RETURN (FALSE) ;
END_TIF;

IN TYPEOF (CONS))

the data type 1is an integer_type then min_value and max_value shall [be

IF ('IS013584_IEC61360_DICTIONARY_ SCHEMA.INTEGER_TYPE'
IN TYPEOF (typ)) AND
NOT ('INTEGER' IN TYPEOF (cons.min_value))

THEN RETURNYFALSE) ;

END_IF;

the data type 1s a rational_type then min_value and max_value shall [be

TR, ('IS013584_TIEC61360_DICTIONARY_ SCHEMA.RATIONAL_TYPE'
IN TYPEOF (tvp)) AND

NOT ('ISO13584_INSTANCE_RESOURCE_SCHEMA.RATIONAL_VALUE' IN TYPEOF

(cons.min_value))

(*if

THEN RETURN (FALSE) ;
END_TF;

the data type is a real_type then min_value and max value shall be

REALs. *)

178

IF ('IS013584_IEC61360_DICTIONARY_SCHEMA.REAL_TYPE'

IN TYPEOF (typ)) AND NOT ('REAL' IN TYPEOF (cons.min_value))
THEN RETURN (FALSE) ;
END_IF;
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(*all values of the range shall belong to the allowed values defined by the

type.*)
IF (('IS013584_IEC61360_DICTIONARY_SCHEMA'
+ ' .NON_QUANTITATIVE_INT_TYPE') IN TYPEOF (typ))
AND NOT

(integer_values_in_range (cons.min_value, cons.max_value)
<= allowed_values_integer_types (typ))

THEN RETURN (FALSE) ;

END_TIFE:

RETURN (TRUE) ;
END_TF;

(*case entity string size_constraint¥*)

IF ('IS0O13584_TIEC61360_CLASS_CONSTRAINT_SCHEMA'
+' .STRING_SIZE_CONSTRAINT') IN TYPEOF (CONS)
THEN

(* the data type shall be a string_type or anyw/of its subtypes *)
IF NOT ('IS013584_TIEC61360_DICTIONARY_SCHEMA.STRING_TYPE'
IN TYPEOF (typ))
THEN RETURN (FALSE) ;
END_TF;

RETURN (TRUE) ;
END_TF;

(*case entity string pattern constraint *)

IF ('IS0O13584_TEC61360° 'CLASS_CONSTRAINT_SCHEMA'
+' .STRING_PATTERN_CONSTRAINT') IN TYPEOF (CONS)
THEN

(* the data type shall be a string type or any of its subtypes *)
IF NOQT("'IS013584_TEC61360_DICTIONARY_ SCHEMA.STRING_TYPE'
N TYPEOF (typ))
THEN RETURN (FALSE) ;

END_TIF;
RETURN (TRUE) ;
END_TF;

(*case entity cardinality constraint *)

IF ('IS0O13584_TIEC61360_CLASS_CONSTRAINT_SCHEMA'
+' .CARDINALITY_CONSTRAINT') IN TYPEOF (CONS)
THEN

(* the data type shall be an aggregate type but not an array*)
IF (NOT(
('IS013584_TEC61360_DICTIONARY_AGGREGATE_EXTENSION_SCHEMA'
+ '.ENTITY_INSTANCE_TYPE_FOR_AGGREGATE')
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END_|

RETURN (UNKNOWN) ;

END_|

(*

F.5.4.4

The function compatible_data_type_and_value checks if a value val of a primitive_value is ty

IN TYPEOF (typ)))
THEN
RETURN (FALSE) ;
END_IF;

IF ('IS013584_IEC61360_ DICTIONARY AGGREGATE EXTENSION SCHEMA'
+ '.ARRAY TYPE' IN TYPEOF (typ.type_structure))

THEN
RETURN (FALSE) ;
END _TFE:
RETURN (TRUE) ;
TF;

FUNCTION; -- correct_constraint_type

Compatible_data_type_and_value function

pe

compatiblg with the type defined by a type dom. It returns a LOGICAL that is TRUE when they are

compatiblg and FALSE when they are not. This function returns UNKNOWN if the val data type is
uncontrolled_instance_value (see ISO 13584-24:2003) or when ijts-type is not one of the types defineg
the ISO13%84_instance_resource_schema.

NOTE

EXPRESS|specification:

The value val may or may not exist.

180

*)

FUNCITION compatible_data_typeland_value (dom: data_type;

LOCAL

END_|

(* TheAfollowing express statements deal with simple types *)

IF

val: primitive_value)g LOGICAL;

temp: class_BSU;

set_string: SEE-OF STRING := [];

set_integer&e~SET OF INTEGER := [];

code_types\non_qguantitative_code_type;

int_types» non_quantitative_int_type;
LOCAL;

("TISO13584_INSTANCE_RESOURCE_SCHEMA.INTEGER_VALUE" IN TYPEOF (val))

THEN

IF ('IS013584_TEC61360_DICTIONARY SCHEMA.' +
'"NON_QUANTITATIVE_INT TYPE' IN TYPEOF (dom))
THEN
set_integer := [];

int_type := dom;
REPEAT j := 1 TO SIZEOF (int_type.domain.its_values) ;
set_integer := set_integer +

int_type.domain.its_values[j].value_code;
END_REPEAT;

an
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