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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 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governmental, In liaison with S0, also take part in the work. SO collaborates closely with

Internations

Internations

Draft Guidegs adopted by the responsible Committee or Group are circulated to the member bodies for vo
Publication fas a Guide requires approval by at least 75 % of the member bodies casting a \ote.
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Board and the IEC Standardization Management Board on product propetties and families.
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— Part 2:

— Part 3:

| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

ide 77-2 was prepared by the Joint Technical Advisory Group of\the ISO Technical Managen

ide 77 consists of the following parts, under the general-titte Guide for specification of pro
nd classes:

Fundamental benefits
Technical principles and guidance
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drawn to the possibility that some of the elements of this document may’be the subject of pgtent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.
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Introduction

The capability to characterize products in an abstract way, independently of any particular manufacturer, is a
fundamental aspect of engineering knowledge. Such a characterization is done by the name of a category of
products that fulfils the same function, e.g. ball bearing, screw, capacitor. Such a category is called a
characterization class. This first level of characterization is further detailed by means of some property-value

properties are inner diameter, threaded length and capacitance.

, which describe more precisely the target product within its characterization class. Examples of such

Degending upon the context, products need to be characterized at various levels of accuracy. For lexample, in
a pfeliminary engineering design phase, the need for a bearing with a particular inner’ diametgr could be

defined, with other properties of the bearing left unspecified. At a latter stage, it could\be decided
beafing with a particular outside diameter and ball diameter; finally, a thrust angular,contact ball b
be gelected with contact angle equal to 80.

Corlsequently, characterization classes need to be defined at various levels of generality. A speci
maKes it possible to refine a requirement described in terms’,of a more general
gengralization/specialization relationship between characterization\ ‘classes builds up a h
characterization classes where each general class is refinedCintd more specialized classes
spefialized classes, called the leaf classes, are at the bottom of the hierarchy. In such a hierarchy
is apsociated with properties that can be used to characterize all the products belonging to this
that| a ball bearing being a bearing, all the properties applying to a bearing also apply to a b
Properties defined for more general classes can thefefere also be used for all their specializ
Apqlicability of properties to classes is said to be inherited over the hierarchy.

ifher product characterization classes nor_pfoduct properties are single words. They are cg
ng to the engineering knowledge of specific engineering domains. These concepts exist indey
particular language, and they can be referenced in various languages and technical jargons u
Hs. Usual word dictionaries are therefére inappropriate for describing such multilingual knowle

use a ball
aring could

nlized class
class.  This
erarchy of
The most
each class
class. Note
all bearing.
ed classes.

ncepts that
endently of
5ing various
dge and for

making it computer interpretable.

The goal of ISO/IEC Guide 77.is(to describe how this knowledge can be modelled in a language-independent

and|computer interpretable way:

Forleach technical domain, the target result essentially consists of:

— |a hierarchy (or-a set of hierarchies) of characterization classes, each associated with g language-
independentiidentifier and with a number of information elements, called attributes, that describe the
corresponding concept, and

— |a_set)of properties, each associated with a characterization class, that are inherited ovgr the class
hierarchy, and that have also language-independent identifier and descriptive attributes (namg in various

languages, domain of allowed values, eftc.).

Such a structure is called a product ontology (see 2.17), to emphasize that it is a knowledge model that
defines concepts and not words. In ISO/IEC Guide 77, each particular product ontology addressing a
particular product domain that is designed in compliance with the common 1SO 13584/IEC 61360 dictionary
model for product ontology is called a reference dictionary (see 2.20) for that domain, keeping in mind that it
is not a dictionary of words but a dictionary of concepts.

When an attempt is made to design or to use a reference dictionary for a particular domain (e.g. fasteners), a
number of issues appear, notably including the following:

which data to use for modelling characterization classes and product properties;

© ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=fb5f4f7469a4f989379e2bcd66ca3caf

ISO/IEC GUIDE 77-2:2008(E)

how to

how to

represent characterization class hierarchies and relationships between classes and properties;

avoid redefining properties that are already defined in other reference dictionaries;

how to avoid a combinatorial blow-up when one tries to describe all the various categories of, for

example, bolts and screws;

— how to extract from a standard reference dictionary only those properties that are useful for a particular
company.

To answer

ISO 13584

Automation

standard pa

sets for libraries.

This model| has been defined in a formal data modelling language called EXPRESS. Thus, a numbdr of
software topls have been developed that support all the concepts of this model. These tools can be used by
domain experts for building their own reference dictionaries without any knowledge ;about EXPRESS, while
ensuring that the data representation of these reference dictionaries will be exchangeable in a standard \ay.
The only prerequisite is to understand the concepts and mechanisms defined-in the model: this part of

ISO/IEC Gu

Due to the
cover the W
and project
model be u
and to reu
reference (¢
Manageme
specificatio
model, and
produced i
documente
Technical (
consortium

Developing
that need

dictionary. ]
can be buil
experience

ictionary. For these reasons, the ISO Technical Management Board and the IEC Standg
ht Board decided to establish ISO/IEC/JWG 1. Its role has been to produce a guide
n of product properties and families on the(basis of the common ISO 13584/IEC 61360 dictio
to produce recommendations and guidelihes on how to monitor consistency of the work it
 accordance with the guide acrossgall ISO/IEC Technical Committees. These guidelines
 in this multi-part ISO/IEC Guide 7. ISO/IEC Guide 77 is not only of interest to ISO and
Committees for developing standard reference dictionaries, it can also be useful to any gr
or industrial organization that'rieeds to develop interoperable reference dictionaries.

reference dictionaries is‘a’/design task. It is based on a number of design choices and decis
o be agreed upon_in a consensual way to ensure acceptability of the developed referg
['hese choices arelargely domain-dependent, therefore no universal and systematic methodo
. To help domainexperts in the process, ISO/IEC Guide 77-3 provides some reports of prevlous
in the use of the.common ISO 13584/IEC 61360 dictionary model in reference dictionary design.

Vi
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Guide for specification of product properties and classes

Part 2:
Technical principles and guidance

1
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Scope
IEC Guide 77 provides general advice and guidance for the description ‘of products|

racteristics by the use of the ISO 13584 and IEC 61360 series of standards dor the creation o
essable reference dictionaries. This description will provide the details of-the ‘products and the

E1 The term “product” is taken to include devices, processes, systems, installations, etc.

IEC Guide 77 is intended to assist the objective of enabling the flow of technical informati
nal and external business partners in a cost-effective and timely manner.

guidance given in this part of ISO/IEC Guide 77_contains technical recommendations intend
dardization committees and technical experts confributing their knowledge to the development
rence dictionaries compliant with the common, ISO 13584/IEC 61360 dictionary model.

ight also be useful for information experts fesponsible for the exchange of technical informati
ness partners or for the generation of@pplications of ISO 13584 and IEC 61360.

part of ISO/IEC Guide 77 is intended to support the achievement of industrial benefits of ap
common ISO 13584/IEC 61360 dictionary model. The following are within the scope of
IEC Guide 77:

general principles of product description and characterization;

presentation of(the concepts of product characterization classes, product properties, product o
reference dictionaries for products;

universal.identification of classes and properties;

pfesentation of the modelling constructs that can be used for building reference dictionaries cq

and their
f computer-
r properties

n unambiguous manner capable of computer communication, in a_form that is independent from any
proprietary application software.

bn between

bd to assist
of standard

bn between

plications of
this part of

ntology and

nforming to

tha camman 1ICM 128QA4/IEC A428N0 Aintinnar, madAl.
e OO O T 1TO009 T o OO0 tHCtOary OG0T

rules and principles for developing standard reference dictionaries;

rules and principles for connecting standard reference dictionaries to avoid duplication and overlap;

rules and principles for developing user-defined reference dictionaries and for connecting user-defined

reference dictionaries to standard reference dictionaries;
formats and mechanisms for exchanging reference dictionaries;

mechanisms for connecting reference dictionaries to classification systems.
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The following are outside the scope of this part of ISO/IEC Guide 77:

— an overview for ISO and IEC Technical Committees and industrial managers for the development of
computer-processable product libraries, reference dictionaries and catalogues;

NOTE 2 An overview of the development of computer-processable product libraries, reference dictionaries and
catalogues is provided in ISO/IEC Guide 77-1.

— case studies from experiences in the creation of reference dictionaries of product information in industrial
practice;

NOTE 3 Experience gained in the creation of reference dictionaries of product information in industrial practice is
providefl in ISO/IEC Guide 77-3.

— categoyization of products for purposes other than product characterization.

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

21
applicable |property of a class
property relevant for any product belonging to a product characterization class and that can be used for
characterizing it

NOTE 1 All the applicable properties of a superclass are also applicable preperties for its subclasses.

NOTE 2 Dnly properties defined or inherited as visible and imp¢rted properties of a class can become applidable
properties.

2.2
attribute
data element for the computer-sensible description.of a property, a relation or a class

NOTE An attribute describes only one single détail of a property, of a class or of a relation.

EXAMPLE The name of a property, the‘code of a class, the measure unit in which values of a property are provided
are examples of attributes.

23
class
class of prpducts

abstraction |of a set of similarproducts

NOTE 1 A product that complies with the abstraction defined by a class is called a class member (see 2.5).

NOTE 2 A class is an intentional concept that can take different extensional meanings in different contexts.

EXAMPLE The set of parts used by a particular enterprise and the set of all ISO-standardized parts arel two
examples of contexts. In these two contexts, the set of products that are considered as members of the single ball bearing
class might be different, notably because employees of each enterprise ignore a number of existing single ball bearing
products.

NOTE 3  Classes are structured by class inclusion relationships.

NOTE 4 A class of product is a general concept as defined in ISO 1087-1. It is therefore advisable that the rule defined
in ISO 704 be used for defining the designation and definition attributes of classes of product.

NOTE 5 In the context of this part of ISO/IEC Guide 77, a class is either a product characterization class, associated
with properties and usable for characterizing products, or a product categorization class, not associated with properties
and not usable for characterizing products.

2 © ISO/IEC 2008 — All rights reserved
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24
class inclusion relationship
relationship between classes that means inclusion of class members

NOTE 1 Therefore, if A is a superclass of A1, this means that, in any context, any member of A1 is also member of A.

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

EXAMPLE 2 In any context, the class capacitor includes the class electrolytic capacitor.

NOTE™Z Class Inclusion defines a hierarchical structure between classes.

NOTE 3  Class inclusion is a conceptual relationship that does not prescribe anything at the data.represgntation level;
congequently, it does not prescribe any particular database schema or data model.

NOTE 4 In the common ISO 13584/IEC 61360 dictionary model, the is-a relationship (see 2.9) epsures class
inclysion. This part of ISO/IEC Guide 77 also recommends that the case-of (see 2.10) relationship also pnsure class
inclysion.

NOTE 5 Class inclusion relationship is a case of generic relation as defined in [SO-1087-1.
NOTE 6  Class inclusion relationship is also called subsumption.

25
clags member
prodluct that complies with the abstraction defined by a class

2.6
common ISO 13584/IEC 61360 dictionary model
datg model for product ontology, using the information modelling language EXPRESS, resulting [from a joint
effort between ISO/TC 184/SC 4/WG 2 and IEC/SC 3D

NOTE 1 In ISO/IEC Guide 77, a product.ontology that addresses a particular product domain, based on|the common
ISO[13584/IEC 61360 dictionary model, is called a reference dictionary (see 2.20) for that domain.

NOTE 2 The -current version «of ‘the common [SO 13584/IEC 61360 dictionary model recommended by
ISOJIEC Guide 77 is documented.intEXPRESS in both IEC 61360-5 and ISO 13584-25 (conformance classg¢s 1,2, 3 and
4). l{ is also documented in UML,, together with its XML exchange format, in ISO 13584-32, OntoML.

NOTE 3  The common IS©*13584/IEC 61360 dictionary model is used in a number of ISO and |IEC standafds, including
IEC|61360-4-DB, ISO 13584-501, ISO 13399, ISO 13584-511, ISO 23584, IEC 61987-2, ISO/TS 23768.

2.7
feafure
aspgct of a‘preduct that can be described by a characterization class and a set of property-value pairs

resented by
hen designing

the class hlerarchy and the assomated propertles ofa reference dlctlonary

EXAMPLE Screws can be described as consisting of different features, such as screw head, screw thread, screw
shank, and screw end. Such a description, used in ISO 13584-511:2006, makes it possible to describe a huge number of
different screws by a smaller number of screw classes that reference a small number of feature classes.

2.8

imported property

property defined in a class that is selected by another class of the same or of a different reference dictionary,
by means of the case-of relationship, to become applicable to the latter class

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

© ISO/IEC 2008 — All rights reserved 3
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NOTE 2 Importation between classes of different reference dictionaries enables properties, e.g. properties defined for
example in a standard reference dictionary, to be reused without having to be redefined.

NOTE 3  Importation between classes of the same reference dictionary acknowledges the fact that some products can
perform several functions, requiring the capability to import properties from several higher level classes.

NOTE 4

duplicate all the attributes.

2.9

is-a relationship

When a property is imported in a new class, it keeps its original identifier; consequently, it is not necessary to

class inclusjorrretationship-assoctated-with-inhreritance

NOTE 1 Therefore, if A1 is-a A, then each product belonging to A1 belongs to A, and all class properties describgd in

the context gf A are also automatically described in the context of A1.

NOTE 2  This mechanism is usually called inheritance.

NOTE 3 Ih the common ISO 13584/IEC 61360 dictionary model, the is-a relationship can only be defined between

characterizafion classes. It is advisable that it defines a single hierarchy, and it ensures that both visible and applidable

properties arg inherited.

210

is-case-of relationship

case-of

property importation mechanism

NOTE 1 Therefore, if A1 is-case-of A, then the definition of A products also covers A1 products, thus A1 can impor{ any

property from A.

NOTE 2 The goal of the is-case-of relationship is to allow-the connecting together of several class inclsion

hierarchies, While ensuring that referenced hierarchies may beldpdated independently.

NOTE 3  There is no constraint that the is-case-of relationship define a single hierarchy.

NOTE 4 In the common ISO 13584/IEC 61360-dictionary model, the is-case-of relationship can notably be used in|four

cases:

a) tolink al characterization class to a product characterization,

b) to impdrt, in the context of some standardized reference dictionaries some properties already defined in gther
standarflized reference dictionaries,

c) to conngct a user reference dictionary to one or several standardized reference dictionaries, and

d) to describe a part'using the properties of different classes.

When parts pfielass A1 fulfil two different functions, and thus are logically described by properties associated with| two

different classe i - e-ofteB

2.11

leaf characterization class

leaf class

characterization class that is not further subdivided into more precise characterization classes

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

NOTE A characterization class that is further subdivided into more precise characterization classes is called a “non-
leaf characterization class” (e.g. externally-threaded component and metric threaded bolt/screw are non-leaf
characterization classes defined in ISO 13584-511).

© ISO/IEC 2008 — All rights reserved
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212
product
thing or substance produced by a natural or artificial process

NOTE In ISO/IEC Guide 77, the term “product” is taken in its broadest sense to include devices, systems and
installations, as well as material, software and services.

213
product categorization
recursive partition of a collection of products into subsets for a specific purpose

NOTE 1 Subsets which appear in a product categorization are called product categorization classes| or product
catggories (see 2.14).

NOTE 2 A product categorization is not a product ontology. It cannot be used for characterizing products.
NOTE 3 No property is associated with categorizations.

NOTE 4  Several categorizations of the same set of parts are possible, depending on their target usage.

AMPLE The United Nations Standard Products and Services Code (UNSPSC) classification, ddfined by the
United Nations, is an example of product categorization that has been developed.for spend analysis.

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

2.14
pro
pro
cla

uct categorization class
uct category
s of products that constitutes an element of a classification

EXAMPLE Manufacturing Components and ‘Supplies, and Industrial Optics are examples of produgt categories
defimed in the UNSPSC.

NOTE 1 No rule is given in this part of ISO/IEC Guide 77 about how to select categorization classes. This concept is
intrgduced both to clarify its difference fram characterization class, and to explain that the same characterizatjon class can
be gonnected to any number of categorizations.

despription of a product by means of a product characterization class, to which it belongs, aphd a set of

EXAMPLE Hexagon_head_bolts_ISO_4014 (product grades = A, thread type = M, length = 50, diameler = 8) is an

NO —the—above—example—He —head—bolts 15O —4044—stands—for-the—identifier—of-theHexagon head bolts
product characterization class defined by ISO 4014. The names in italics between parentheses stand for the bolt
properties defined in ISO 4014.

216

product characterization class
class 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 class inclusion
hierarchy.
EXAMPLE Metric threaded bolt/screw and hexagon head bolt are examples of product characterization classes

defined in ISO 13584-511. The first characterization class is included in the second one. Transistor and bipolar power

© ISO/IEC 2008 — All rights reserved 5
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transistor are examples of product characterization classes defined in IEC 61360-4-DB. The second one is included in the
first one.

217

product ontology

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

NOTE 1 Product ontologies are based on a class-instance model that makes it possible 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 thattherutes—defined—im1SE4687+e—used—for-formutating—desigmation—and—definittons—of characterization
classes. Instgnces have no definitions. They are designated by the class to which they belong, and a set of property-yalue
pairs.

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

NOTE 4 Formal means that it is advisable that the ontology be machine interpretable. It is.advisable that some level of
machine reagoning be possible over ontology, e.g. consistency checking.

NOTE 5 Identified means that each ontology characterization class and property is‘@ssociated with a globally unique
identifier, making it possible to reference this concept from any context.

NOTE6  The data model for ontology recommended in this part of ISO/IEC Guide 77 is the common
ISO 13584/IEC 61360 dictionary model, which is documented in ISO 13584-42 and IEC 61360-2 (conformance class¢s 1,
2, 3 and 4 of|both documents).

NOTE 7 Ip ISO/IEC Guide 77, each product ontology addressing a particular product domain compliant with| the
common ISQ 13584/IEC 61360 dictionary model is called a reference dictionary (see 2.20) for that domain.

EXAMPLE The reference dictionary for electric components, which is defined in IEC 61360-4-DB, is a prgduct
ontology for| electric components compliant with the €ommon ISO 13584/IEC 61360 dictionary model. A corpgrate
reference digtionary is agreed upon by experts designated by management on behalf of the company.

218
property
defined parpmeter suitable for the desactiption and differentiation of products

NOTE 1 A property describes onéraspect 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 pfoperty with highvaccuracy are defined in this part of ISO/IEC Guide 77.

NOTE 3  The term fproperty” used in this part of ISO/IEC Guide 77 and the term “data element type” used in IEC 61360
are synonynis.

NOTE 4  Thecterm “property” used in this part of ISO/IEC Guide 77 and the term “property” used in ISO 704 arg not
synonyms. [mT1SO704, @ property s o statement about objects i this part of TSOREC Guide 77, a property isused for
differentiating the various products that are members of the same product characterization class. Thus, a property is
associated with a domain of values, and it assigns a value in this domain for each member of a product characterization
class.

219
property definition class
product characterization class in the context of which a product property is defined

NOTE In the common I1SO 13584/IEC 61360 dictionary model, each product property has one property definition
class that defines its domain of application. The property is only meaningful for this class, and all its subclasses, and it is
said to be visible over this domain.

6 © ISO/IEC 2008 — All rights reserved
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EXAMPLE In ISO 13584-511, wrenching height has nut as its property definition class, type of thread has thread as
its property definition class, and major diameter of external thread has metric external thread as its property definition
class.

2.20
reference dictionary
product ontology compliant with the common ISO 13584/IEC 61360 dictionary model

NOTE In ISO/IEC Guide 77, a product ontology that addresses a particular product domain, based on the common
ISO 13584/IEC 61360 dictionary model, is called a “reference dictionary” for that domain.

2.2
subclass
clags that is one step below another class in a class inclusion hierarchy

NOTE In the common ISO 13584/IEC 61360 dictionary model, class inclusion hierarchies are defined by the is-a
relafionship. They can also be established by is-case-of relationships.

2,22
superclass
clags that is one step above another class in a class inclusion hierarchy

NOTE 1 In the common ISO 13584/IEC 61360 dictionary model, class-inclusion hierarchies are defined by the is-a
relaionship. They can also be established by is-case-of relationships.

NOTE 2 In the common ISO 13584/IEC 61360 dictionary model;ya class has at most one superclass|specified by
megns of an is-a relationship.

2.2]
visible property
property that has a definition meaningful in the scope of a given product characterization class, byt that does
not hecessarily apply to the various products belonging to this class

NOTE 1 The concept of a visible property’;makes it possible to share the definition of a property among product
cf::rcterization classes where this property-does not necessarily apply.

EXAMPLE The non-threaded lergth 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 pnly in some
subg¢lasses.

NOTE 2  All the visible-properties of a superclass that is a product characterization class are also visible properties for
its spbclasses.

3 |[Generalprinciples

3.1 The'common ISO 13584/IEC 61360 dictionary model

ISO/IEC Guide 77 recommends that standard reference dictionaries be based on the common
ISO 13584/IEC 61360 dictionary model. This clause outlines the origin of the common ISO 13584/IEC 61360
dictionary model. It defines the current reference documents for this model and the additional standard
specifications documented either in the ISO 13584 series of standards or in the |IEC 61360 series of
standards.

The goal of the IEC 61360 series of standards is defined in IEC 61360-1:2004 as follows:
“IEC 61360 provides a firm basis for the clear and unambiguous definition of characteristic properties

(data element types) of all elements of electrotechnical systems from basic components to
subassemblies and full systems.”

© ISO/IEC 2008 — All rights reserved 7


https://iecnorm.com/api/?name=fb5f4f7469a4f989379e2bcd66ca3caf

ISO/IEC GUIDE 77-2:2008(E)

The goal of

the 1SO 13584 series of standards is defined in ISO 13584-42:1998 as follows:

“ISO 13584 is an International Standard 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.”

To achieve their goals, both standards required the definition of a model for reference dictionary (see 2.20)
or ontology of product classes and properties. Following a joint meeting of ISO/TC 184/SC 4/WG 2 and
IEC/SC 3D, it was decided to work together to develop a common model intended to be used in both
standards and, more broadly, by any IEC and ISO Technical Committee.

In 1998, th
master ver

standard r
help stand
developed.

Besides th

first version of the model, called the common ISO/IEC dictionary model, was published.
ion was in IEC 61360-2. An informative copy was put in ISO 13584-42. This model hash

. Since its publication, this model has been used by a number of ISO and\IEC Techn
, including ISO/TC 2, ISO/TC 4, ISO/TC 29, ISO/TC 184, IEC/SC 3D and IEC/SC 65, for buil
ference dictionaries of various product domains, thus additional guidelines séémed desirabl
rdization committees in this task, which is one of the reasons why ISO/IEC Guide 77

fact that both standards use a common model, which ensures full interoperability for

The
een
ype
and
ical
ing
b to
was

the

exchange qf reference dictionaries between implementers of both standards, the scope of each standaid is

broader th

In particula

— a com
online

mainte
The ISO 13
a) an inf
compo
ISO 13
b) referen

Moreover,
dictionaries

standardizgtion committees responsible for developing new reference dictionaries.

NOTE i

just the definition of this model.
, the IEC 61360 series contains also the following:

blete product reference dictionary for electric and<electronic components, now available as
Jatabase (see Figure 1);

hance and validation procedures for standardreference dictionaries.
584 series contains also the followings
prmation model for exchanging. product standards, electronic catalogues or databases

hents whose classes and\-properties are defined in accordance with
584/IEC 61360 dictionarymaodel;

each series of( standards contains some methodological guidelines for designing refere
These guidelines complement this part of ISO/IEC Guide 77 and would prove useful

hese-methodological guidelines are mainly documented in IEC 61360-1 and in ISO 13584-42.

ce dictionaries for various product domains, which are published in ISO 13584 Parts 500 to 599.

an

of

the common

nce
for
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IEC International Electrotechnical Commission Home | Browse | Search | Export | Maint | Help |
. IEC 61360 - Component Data Dictionary
Class tree [+ ——| ? Class definition
= Components Identity number: AAA15]
2@ Electric/electronic components Version number: 001
=W Electromechanical components Revision number: 02
Connectors Name Moving conductor loudspeakers
Q Fuses Alternative names maving conductor
=0 Loudspeakers L,U:%ed name MYC
Wioving conductor ioudspeakers Definition }e\éemteo':tmwxgg conductor loudspeakers ofwhich each loudspeaker can be described with the same group of data
E] Magnatodynaniiciloudspeaksrs Note MOVING CONDUCTOR LOUDSPEAKERS are loudspeakers that operate by the motion of a conductor or a coil, carrying
lonic loudspeakers avarying current, in a steady magnetic field.
B Electromagnetic loudspeakers Higher-level classes AAADD1  Components
Pneumatic loud kers 4 ;
P
B Piezoelectric loudspeakers AAATED  Loudspeakers
E] Electrostatic loudspeakers . .
B Applicable properties AAED48  maximum noise power
Magnetostrictive loudspeakers %
B AAED48  rated impedance
Microphones P i
°® o s
@ Relays N centre [:U El IE. IE er
9 Switches: magnet matenal

AAEDS4  hafile hole length
AAEDS5 frequency application
AAED56  bafile hole breadth
AAEDB1 shape offlange

=@ Connector parts
= Magnetic parts
= Materials
Geometry

=@ Features Full properties list
Status level: Standard
Published in IEC 61360-4
Published by IEC
Proposal date 1997-04-01
Release date 1997-01-01
Version date: 1996-08-01

Version release date: 1997-01-01

. Copyright @ IEC 2007 All Rights Reserved

Figure 1 — The IEC 61360-4-DB online database

3.2 Simultaneous description of product'characterization classes and product prgperties

3.2 General
A product may be characterized by the most specific product characterization class to which it belgpngs, plus a
set| of property-value pairs. .Therefore, a reference dictionary should define both a set [of product
characterization classes and @ set of product properties.

In the common I1SO 13684/IEC 61360 dictionary model, such a definition is governed by two fundamental
rulef, as described in3.2:2 and 3.2.3.

3.2.2 Rule 1;Joint definition of classes and properties

Product characterization classes and product properties should be defined together to ensyre the lack
of ambiguity and the consistency of both definitions.

TheTirst rule is two-fold.

First, a product property cannot be defined without describing, in the meantime, the kind of products to which
this property may be applied. Thus, each product property is associated with a product characterization class,
called the property definition class (see 2.19), that defines its domain of application. The property is only
meaningful for this class (and the classes connected to it directly or indirectly using either is-a or is-case-of). It
is said to be visible over this domain. This concept of visibility is useful for distinguishing properties that seem
rather similar but that are in fact different, because they are not evaluated in the same manner or in the same
condition.

EXAMPLE 1 The mass of a screw and the mass of a car are not the same property, as the latter requires one to
specify which particular car constituents are to be taken into account in the measuring process, e.g. car options, cooling
liquid, gas.

© ISO/IEC 2008 — All rights reserved 9
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Second, a product characterization class cannot be precisely defined without defining, in the meantime, the
properties that characterize the products that are members of the class. Thus, each product characterization
class is associated with those properties that are applicable to characterize its own products. Applicability of a
property plays two roles:

— it provides a necessary membership criterion for class products; only those products for which each
applicable property corresponds to an existing product aspect may be a member of the class;

— it may be used for characterizing class products.

Only meaning - for

one of its syiperclasses, may be applicable to a class.

When a sef of classes are built using the first rule, it is often the case that the same property is needed in the
definitions ¢f several classes. To avoid a duplication of property definitions, more general classes' should be
defined that include the content of the various classes needing the same properties. Common propefties
should be defined in the context of the more general class, and the definitions of these properties are implicitly
duplicated in the contexts of the classes that have an inclusion relationship with the general-class.

The more general class is termed a superclass (see 2.22) of all the classes that it includes. The more specific
classes arg called subclasses (see 2.21) of the more general class. The mechanism which ensures that all
the properties that are defined in the context of the superclass are also implicithduplicated in the context gf all
its subclasges is termed inheritance. The subclass/superclass relationship(that is associated with inheritgnce
is usually called an is-a relationship.

The choice|of the superclasses to be defined should represent new, abstractions that correspond, as much as
possible, to]kinds of products that are familiar in the target product domain.

EXAMPLE 2 According to the phase of a manufacturing process, an engineer might want to characterize a bearipg, a
ball bearing |or a thrust angular contact ball bearing. Such kinds™of products are examples of abstractions that cap be
defined as clpsses.

3.2.3 Rule 2: Single is-a hierarchy with inheritance

Product characterization classes corresponding to the same kind of products should define a single
product characterization class hierarchy-where:

— the coptent of each subclass is-included in the content of its superclass, and

— properties applicable to ajsuperclass are also applicable to all of its subclasses.
In some cqgses, severak.property factorizations are simultaneously possible, and thus several superclagses
could be built for the Same class, each superclass factorizing a different set of properties. To ensure thaf the

class structure remains both understandable and manageable, a second rule specifies that each class shpuld
have at mogt one superclass in the is-a hierarchy.

NOTE 1 When several property factorizations are simultaneously passible various criteria can be used for seletting
one particular hierarchy. These criteria include factorizing the maximal number of properties and defining superclasses
that are more understandable.

NOTE 2  When parts of a class A1 fulfil two different functions and are thus logically described by properties associated
with two different superclasses, A and B, one particular superclass, e.g. class A, needs to be selected for an is-a
relationship with A1. Then class A1 can be connected to class B using the is-case-of relationship (see 3.5.2). Through the
is-case-of relationship, class A1 can import explicitly the needed properties from B. But there is no inheritance from B to
A1: not all of class B's properties implicitly exist in the context of A1, and when new properties are added to B, or when
some of B's properties are modified, A1's properties do not automatically change.

Thus, product characterization classes may be defined at various levels of details, each superclass being a
generalization of a set of more specialized classes.
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3.2.4 Structure of a reference dictionary

Therefore, for each particular technical domain, a reference dictionary consists of two parts:

a) a class tree, or a set of class trees, where product classes and properties are identified and connected
together (see the left part of Figure 2), and where properties defined at each level are inherited by the

lower levels (is-a relationship), and

b) a set of attributes that describes successively each product characterization class and each product
property (see the right part of Figure 2).

Advantages of this approach include those listed below.

— | The tree structure allows one to organize and to manage all the properties of a product domajin; it makes
them retrievable and manageable considering their great numbers.

— | Inheritance of properties makes it possible both to define each property precisely, i.e. in the fontext of a
class that defines its domain of application (see Rule 1 above, in 3.2.2), and4o avoid duplication, i.e. to
avoid redefining a similar property for each subclass. A property is defined\precisely in the cgntext of the
more general product characterization class, where it is comprehensible, and it may then be reused
unambiguously in all its subclasses.

— | Products may be characterized at various levels of details, e.g—bearing, ball bearing, and thfust angular
contact ball bearing.

— |In a product database, each product needs only to be,récorded in one product characterizatjon class. A
query over products of some product characterization €lass is automatically computed by pefforming the
same query over all the subclasses of this class.

@ [ dictionnairevos.spf] “item | Defined Types | Case 01 AWW ]
@ & bearing
©- (] bearing accessory Family data
@ (] bearing housing element
o j Insert geaving o referred name [Ihrust angular contact ball bearing | Code [ZB?EEAAADBT
linear bearing Short name \ Version [nm
L J nla}n beamg A\)efnmnn hrust rolling bearing with a nominal contactangle greater Revision \001
¥ g Tj’”lzglrszzngg han 45 and smaller than 90
il
Nofe
angular contact ball bearing \'O = o Class Selector
deep groove ball bearing \b g TS T
self-aligning ball be: ng
b3 J <.\C) axial loading = arrangement of contact angle|
thrust ball bearin o contactangle &| [bearing part 7
o coLr‘nbmeu bea:mg /| \ height % holt holes for fasteners
© (3 roller bearin: 9 '!-.) housing washer type J hore type
. Q roller bearing locating feature, bearing ou... centre distance between bo.
(1 rolling bearing component lubricant | centre height
©- (] trackroller
Property data
g Preferred name [contact angle | Code 23768BAA080 |
2 Shortname | | Version 001 |

Preferred symbol [ Revision  |001 |

Domain Real measure type Details Change | Name scope rolling bearing

langle between a plane perpendicular to a bearing axis (a
radial plane) and the line of action [the nominal line of
[action] of the resultant of the forces transmitted by a bearing
ring or washer to a rolling element

Definition

Note
Remark

[«]

Figure 2 — Structure of a reference dictionary

Nevertheless, two kinds of difficulties should be noticed.

In the first place, setting up a product characterization class hierarchy is a design choice. Therefore, it is often
necessary to iterate when new properties are identified during the design process of such a hierarchy.

Secondly, in order to address complex reality, some additional mechanisms need to be defined that will make
the model less simple. These mechanisms are described in Clauses 5 and 6.
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3.3 Attribute and relationship-based definitions

Identifying without ambiguity the various concepts of a reference dictionary, i.e. product characterization
classes and product properties, cannot be done by single phrases. Following the approach known as

information

a)

b)
proper

modelling, each concept is represented by:

domain of values of a property), and

ies that are applicable to products belonging to a product characterization class)

attributes, i.e. pieces of information that define one aspect of the concept (e.g. name, textual definition,
picture,

relationships between concepts (e.g. the superclass, if any, of a product characterization class; the

NOTE I

that contain feferences to related concepts.

All these 4
ISO 13584
reference d

Both classq
defined in
should be {
class and
definitions 4

The follow
accordance

preferr
synony
short n
definiti
note;

preferr

synony

3.4 Universal identification of classes and properties

Once a cor
e.g. produc

h the common ISO 13584/IEC 61360 dictionary model, these relationships are also modelled by-attrib

EC 61360 dictionary model and can be set by the various software tools capable of desig
ctionaries.

s and properties are concepts as defined in ISO 1087-1. Thus, the methodology and guidel
SO 704 to formulate designations and definitions of concepts on the basis of a concept sys
sed for assigning values to the designation and definition attributesof classes and properties.

broperty structure defined in accordance with 3.2 constitutes” the concept system upon w|
hould be based.

with 1ISO 704:
ed name;
mous name;
ame;

DN ;

bd symbol;

mous symbol.

utes

ftributes are described in Clauses 4, 5 and 6. They are explicitly represented”in” the cominon

hing

nes
tem
The
hich

ng class and properties attributes record terminological data that should be formulated in

cept is_defined in a reference dictionary, this concept should be usable in any business context,
database, electronic commerce, concurrent engineering.

In the commor AEIAVARRITele v e Te (3 .
each product characterization class and to each product property an identifier that is unique over aII the

reference d

ictionaries, regardless of who developed them.

aily to

In accordance with ISO/IEC 11179-5, this identifier, called international registration data identifier (IRDI),

consists of

data id

three parts:

registration authority identifier (RAI);

entifier (DI);

version identifier (VI).
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NOTE 1 ISO/IEC 11179-5 only specifies the data elements of an IRDI, but not the syntax. The syntax of an IRDI
defined in this clause is the one that needs to be used with the common ISO 13584/IEC 61360 dictionary model. Thus, the
rules below refine the rules for IRDIs given in ISO/IEC 11179-5.

The RAI is a universal identifier of the source organization for the specification of the concept, class or
property. The RAI should be assigned in accordance with ISO 13584-26, which refines ISO/IEC 6523-1.

NOTE 2 An RAI consists of:

a) the international code designator (ICD) of any organization identification scheme conforming to ISO/IEC 6523-1 (e.g.
SIREN numbers, Deutscher Industrie- und Handelskammertag Scheme, NATO ISO 6523 ICDE coding scheme), and

b) |the organization identifier assigned to the source organization in this coding scheme.

Thig| is optionally followed either by the organization part identifier (OPI) and the OPI source indicator (PPIS) or, for
congepts defined by International Standards, by the number of this International Standard. See |SO 13584-26|for details.

The DI needs only to be unique within the whole set of concepts defined by thecsame source organization.
Moreover, the common ISO 13584/IEC 61360 dictionary model restricts the totallength of the DI and the use
of :Tree characters: "." (dot), " " (space), and "-" (hyphen). See ISO 13584-42.0r IEC 61360-2 for gletails. This

parf of ISO/IEC Guide 77 also recommends avoiding the use of "#" (hash) and "*" (star), as they gre reserved
for the latter standardization.

NOTE 3  Besides being unique over all the concepts defined by the same source organization, the data (dentifier of a
proferty, as defined in the common ISO 13584/IEC 61360 dictionary model, consists of three parts:

a) |the data identifier of the class in the context of which the propérty is defined, i.e. its definition class,
b) |a dot (".") separator, and
c) |a property code.

The VI, a positive integer, should be assigned in increasing order for the various versions of the same
congept.

Figyre 3 shows the universal identification of a product property defined in IEC 61360-4-DB.

Product

characterization - ty
Organization: IEC class data rope ;
Standard number 61360-4 ||| identifier code Property version

0112/2///61630-4 | AAA 000 « AAF307 | 005

factor of permeability of magnetic material at specified frequency

registration authority identifier property data identifier version identifier

Figure 3 — International registration data identifier (IRDI) of a property defined in IEC 61360-4-DB
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3.5 Modularity

3.5.1 Avoiding duplication across reference dictionaries

One expected result of ISO/IEC Guide 77 is that a number of reference dictionaries addressing various
product domains will be developed in such a way that they may be used together seamlessly, but if all these
reference dictionaries are developed independently of each other, a number of overlaps would occur. Indeed,
several properties and classes might prove useful in a number of different product domains. If such properties
and classes are modelled several times, they would be associated with different identifiers. Thus, the same

pieces of information would be described differently according to the reference dictionaries they reference.

To provide [for the parallel development of reference dictionaries corresponding to various product doms
while avoiding duplication of work, interfacing mechanisms are defined. If these mechanisms are~use
reference dictionary, as defined in this part of ISO/IEC Guide 77, will be a modular structure that is

contained gnd of manageable size. The interfacing mechanisms defined in this clause allow one both to re
in the contgxt of one particular reference dictionary properties and classes defined in the eontext of ang

one, and tq reference simultaneously several reference dictionaries as if they were integrated into a si
reference djctionary.
NOTE The mechanisms defined in this clause assume that possible copyright issues.for-feferencing a property

ins,
H, a
self-
use
ther
hgle

ora

class of a reference dictionary from another reference dictionary have been solved, and/that'the level of consensus on the

reference di¢tionary from which a property or a class is borrowed is similar to the lével’of consensus on the refer
dictionary where the property or class is imported. This is notably the case wheh'both dictionaries are ISO or
standards. Ir] other cases, creating a new property or class might be considered.

3.5.2 Sharing properties among reference dictionaries

A product dharacterization class provides a context in which a given property may be described in a clear
unambiguoyis manner by making reference to the kind of products to which the property applies. Howevg
property defined in a class C1 of one particular reference dictionary might prove useful in a class C2 of s
other refergnce dictionary.

To allow fgr this, the common ISO 13584/IEC 671360 dictionary model introduces a particular articulg
mechanism| between reference dictionaries, called is-case-of. If C2 declares that it is-case-of C1, this me
that the C1|definition also covers C2's products. Thus, C2 may import, through this declaration, any prop
defined for [C1. Imported properties presérve their unique identifier and all their other attributes, and they
be used in the context of C2, and of.alkits subclasses. Thanks to the unique identifier, the property rem
understandpble even for those systems that only know C1.

In fact, therg are three cases where the definitions given in class C1 also cover C2's products.
a) The firgt case is when.the products that are characterized as being members of C2 are also membe

C1: in any context,the extent of C2 is included in the extent of C1. In this case, the is-case-of relation
ishes a class’inclusion relationship.

ence
IEC

and
r,a
bme

tion
ans
erty
may
Bins

s of
5hip

EXAMHALE Let us assume that the MFP Company produces a set of stainless steel hexagon bolts of vaJious

sizes whichvhave a metric ISO thread. If the MFP Company characterizes these products as being members

f an

MFC stainless steel hexagon bolt class, it is clear that members of this class are also members of the metric

threaded bolt/screw standard characterization class, as defined in ISO 13584-511:2006.

b) The second case is when the products that are characterized as being members of C2 embed
capabilities provided by C1's products. In this case, the extent of C2 may be considered as include
the extent of C1. In this case, the is-case-of relationship establishes a class inclusion relationship.

the
din

EXAMPLE 2  Most current mobile phones also have camera capability, therefore such mobile phones can also be
considered to be digital cameras. Thus, camera properties such as image max resolution or effective pixels apply to

these products.

c) A third case is when one wants to expose, at the level of a product considered as a whole, a property

which is a property of a part of this product.
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EXAMPLE 3

The horsepower of a car can be useful for characterizing cars. In fact, the horsepower of a car is the

horsepower of the engine of the car. If a standard ontology exists for an engine that has already defined the

horsepower property, it would be useful to be able to use this property for characterizing a car.

The structure of the 1ISO 13584/IEC 61360 model makes the three cases described above in a), b) and c)
possible. Nevertheless, using is-case-of for expressing product composition, as is done in case c), may lead

to ambiguities when the composite product includes several similar components.

EXAMPLE 4

Let us assume that the car to be characterized in EXAMPLE 3 is a hybrid car, with both a fuel engine and

an electric engine. The horsepower property becomes ambiguous when imported within the context of this car: does it

refer to the horsepower of the fuel engine, or the horsepower of the electric engine?

For|this reason, this part of ISO/IEC Guide 77 discourages the use of the is-case-of relationship_f
in the context of a composite product a property of one of its components. This should be done
explicit the composition structure, as explained in 4.5.5.

When a particular class of components may be considered as embedding the capabilities of t
clagses, as in case b) above, it is a design choice whether this class of components is includg

clagses (in which case the is-a and is-case-of relationships should be used);.'or whether it is 3
progluct that belongs to one class and that embeds a component belonging tothé other class.

the other class those properties that are needed.indts own context.

3.5,

3

Sharing classes among reference dictionaries

Tha
dict
use

nks to the universal identification of classes and properties, when needed, a class defined in
onary may be directly used in the caontext of another reference dictionary if the same resource
ful in the latter context.

For
and
feat
cha

metric internal thread as  particular subtypes (see Figure 4). For any class that contains
ure, this threaded feature” may be represented by a property, whose domain of values is
racterization class defined in ISO 13584-511.

3.5.4 Importation‘of non-technical properties
Mos
are
Wh
usin

t reference dictionaries need properties such as part identifier and manufacturer name. Thes
non-technical and should not be created repeatedly in each domain-specific reference
brever jappropriate, all the non-technical properties should be imported from already existing

br importing
by making

wo different
d into both
composite

le phone (is-

N a product
rarchy with
\, it imports

a reference
proves also

example, ISO 13584-511 defines the product characterization class of thread with metric ext¢rnal thread

a threaded
the thread

b properties
dictionary.
dictionaries

guthe is-case-of relationship.

Figure 5 presents the planned structure resulting from the use of this part of ISO/IEC Guide 77 by
standardization committees. The following points are noteworthy:

groups;
or class reference (for class reuse) with other domain-specific reference dictionaries;

all the domain-specific reference dictionaries refer to some common high-level reference di
reference dictionaries) for importing non-domain-specific properties.

the various

a number of domain-specific reference dictionaries are developed by the various committees or joint

each group avoids overlap when appropriate by using either the case-of relationship (for property reuse)

ctionary (or
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From this structure, any organization may build its own global reference dictionary while preserving
interoperability with standard reference dictionaries developed following this part of ISO/IEC Guide 77.

=3 NS P
=-{21 mechanical component for general use P fiN e etric external thread Enlarge Picture
fastener i e
externally threaded fastener R Code |[PS1AAADZE | More Information
o v Self-defined [V [~ Class Definition
o pin major diareter of external thread external thread for general use defined by whole
rivet rinor diareter of external thread nurchers in the metric unit systera
(1 washer pitch
{2 thread pitch diaraeter of external thread
= metric external thread type of pitch
{77 metric internal thread type of thread - T
{21 tapping screw thread Viskle Properties
{7 thread forming screw thread B
{7 wood screw thread %
pitch diareter of external thread s
Properties Referenced from Feature Class :’
Class Value Assi ~ o A\Y-
QPR &
Classification Property | _ Assigned Vahe ”
type of thread MET (Lo
A’
- A Ll
A D -
< \ | >
Pref Name: | ajor diameter of external thread . 6

Code:| PS11BAA346 Data_Type |R.E.AL_ME.ASURE_TYPE More Information 0\
Version: [ | Symbol ||d O
Revision:| 001 Definition Cless | metric external thread View Figyf~

Property Definition 4 it
diateter of an imaginary cylindrical surface tangent to the crests of an external thread \\‘/

Figure 4 — Thread characterization classes in ISO 13584-511

Product ID

Product name
Version number
Manufacturer code
Manufacturer name

Case-of/( \3aseﬂf

Case-of Case-of

Fasteners
reference
dictionary

Electronic
components

Measuring
Instruments
reference reference

dictionans dictiohans
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Figure 5 — Target structure of standard reference dictionaries
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4

4.1

Specifying properties

Properties to be defined

The properties that should be specified in a standard reference dictionary include those listed below.

a) All those properties that can be useful when searching products from any class of the characterization

class hierarchy should be defined in the context of this class.

b) Properties whose values are standardized (product standards) and/or whose names are defined by

c)

Cor
beld

4.2

Any
beir

properties and classes, by means of references’ to the other entity. This is the case, for exam

defi
whi
and

Tab
thei

All
eac
con

The

means to refento a property. The code should not contain any inherent meaning.

The
to g

the appropriate product characterization class.
Other properties may be added as appropriate.

versely, properties that should not be specified in a standard reference dictiohary include
w.

Properties that already exist in another standard reference dictionary”compliant with th
ISO 13584/IEC 61360 dictionary model should be, as far as passible, imported using
relationship.

Non-technical properties (e.g. price, part number) should notybe redefined in each particulg
dictionary, but should be imported whenever possible.

Properties and associated attributes
property is described by a number of specifiedvattributes, some of them being mandatory

g optional. Attributes are also used for representing relationships between properties,

th the product property is defined. Allcattributes are intended for the unambiguous identificatio
management of properties and to facilitate their handling and maintenance.

le 1 defines these attributes and specifies whether they are mandatory (“Mand”) or optional, 3
- content may be translated\(*Trans”) or not.

broperties within a reference dictionary should be drafted according to a consistent scheme
h particular reference” dictionary should specify which optional attributes are used and not
ent. Definitions should be drafted in accordance with ISO 704 and ISO/IEC 11179-4.

code and{yersion are part of the IRDI, which provides a globally unambiguous, language-i

definition class specifies the set of products for which the property may be used by means of

ntermatiomatterminotogy standards withinmthe target product domaimshoutdbedefimedimthe context of

hose listed

e common
he case-of

r reference

and others
br between
ple, for the

hition class, which associates to a product property the product characterization class in the context of

n, definition

nd whether

Therefore,
used in its

hdependent

a reference

class.
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Table 1 — Property attributes

Attribute Mand® | Trans® Meaning
An alphanumeric set of characters without dot and hyphen, unique within
Code yes no -
the property definition class
Version es no Natural number. A new version is issued whenever a change in an
Y attribute influences the use of the property (e.g. a broader value domain)
N Reference to the product characterization class in the context of which the
Definition class yes no : )
property is defined
Ik‘llcltuldi IIUIIIIUUI. A e IUV;biUII ib ;bbuUu‘ VVhUIIUVCI d bildllyU iII all
Revisipn yes no attribute does not influence the use of the property (e.g. typographieal
errors)
Datdee?;ici (l)%lnal yes no Date where the property was first introduced in the reference dictionarfy
Datt\e/gsijr:rent yes no Date on which the current version of the property was,defined
Dat(:e?/{; jrr]rent yes no Date on which the current revision of the propetty was defined
Single- or multi-words label, for humanZsréadable designation of the
Preferred|name yes yes
property
s Single- or multi-words label. Alterriative designation that represents the
ynonymoys name no yes
same property
Short nhme no s Single- or multi-words label. A meaningful abbreviation of the preferrefl
y name. If standardized-abbreviations exist, they should be used
Definitjon yes yes An unlimited text that describes textually the meaning of the property
Source docliment of Reference that.identifies the document, or the various language-specific
definitlon no yes documentsfrom which the definition of the property has been derived, if
any
Noteg no yes Explanatory text to further clarify the definition of the property
Remdgrk no yes Explanatory text to further clarify the meaning of the usage of the progerty
Preferred $ymbol no no A symbol that represents the property
Synonymous$ symbol no no Up to two alternate symbols that represent the property
Figune no no lllustration to clarify the meaning of the definition of a property
Property|type . .
classifichtion no no Reference to category of properties to which the property belongs
Domdgin yes no The domain of values that may be assigned to the property (see 4.3)
Rule or statement in mathematical form expressing the semantics of 3
Formuyla no no o
quantitative property
D For those properties that are context dependent properties (see 4.4)
epends_on no no
references 1o the coniext parameters on which they depend
Value format no no Type and length of the recommended presentation for displaying the
value of a property
. Prescription of the unit in which the value of a quantitative property is
Unit of measure yes/no no o
expressed (mandatory for quantitative property)
. . Prescription of the possible alternative units in which the value of a
Alternative unit no no

quantitative property may also be expressed

@  “Mand’: is the attribute mandatory or not?

b “Trans” can the content of the attribute be translated or not?
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4.3 Properties and associated values

The domain of allowed values of a property is defined by an entity called a data type. This data type is
specified by an attribute when the property is defined. The common ISO 13584/IEC 61360 dictionary model
defines a number of data types presented in Table 2.

Properties for which the data type is class instance type takes, as a value, a product characterized as a
member of a product characterization class. For instance, a property whose domain is the thread class,
defined in I1ISO 13584-511, makes it possible to model a threaded element of a particular product. This
threaded element is itself defined by property values (see 4.5.5). Hence, the class instance type data type
ides for feature-based modelling and for assembly modelling (see 4.5.5 and 4.6).

pro

Table 2 — Data types

Type Name Meaning
an association of the values of a property that is a_physical quantity with one or
more of the following keywords:
min: the minimal value of the physical quantity
level type nom: the nominal value of the physical quantity
type: the typical value of the physical-quantity
max: the maximal value of the physical quantity
class instance type an instance of a reference dictionary product characterization class
Boolean type either true or false
number type an integer or real number
string type a sequence of gharacters
int type an integer
int currency type an amount of a currency whose quantity is given as an integer
int measure type a.dimensioned integer. The dimensional units are given in the data typg definition

non-quantitative code type

the selection of a code from an enumerated set of codes. Each
associated meaning

tode has an

non-quantitative int type

the selection of an integer from an enumerated set of integers. Each in
associated meaning

teger has an

real type

a dimensionless real number

real cutrency type

an amount of a currency whose quantity is given as a real number

real measure type

a dimensioned real number. The dimensional units are given in the data type

definition

external item type

an external file that constitutes the value of the praperty

an ordered collection of values, of fixed length, whose members are indexed by a

array type range of consecutive integers

bag type an unordered collection of values that may contain duplicates

list type an ordered collection of values

set type an unordered collection of values that does not contain duplicates
named type any type previously defined and associated with an identifier

© ISO/IEC 2008 — All rights reserved
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Non-quantitative code type allows the definition of a property that identifies or describes a product by means
of codes, abbreviations, names, references or descriptions. Each value of the domain of values of a non-
quantitative code type consists of a language-independent code (of up to 18 alphanumeric characters), and of
a definition documented by a preferred name, possibly a short name, an icon and a possible source document
where the value was defined. Figure 6 shows an example of non-quantitative code type together with user-
interfaces describing it in a reference dictionary editor (right side) and displaying it in a reference dictionary
browser (left side).

fw]
)

Non quantitative code type

Value Format IM..BD \ | Change

= Source Doc Of falue Domain [ |
| -Code
Value Format : .30 Value Code Preferred Name Source doc of value
Code Definition lcon s | [Hexagon socket | Detait | L
125 12 poirt socket [Trs | [Triangle socket | Detail | {5
CRH Crass hole [sas | [square socket | petan | _ o
CRR Cross recess type H [sss | [sixspline sacket | Detait | o “- > B
czt Cross recess type Z [1zs | 1zpointsocket || Detait ot Gyt O
HXLS Hexalobular socket 1SLO H ”SIDt H Detail | ,'\v ) o
s fiCxooon ookt [crr | |Eross recess type H|__ Detail\ N\ [
SLO Slat
[crH | [cross hale | Cpetal | O
SQs Siuare socket
[FLs | [Hexalobular sacket [, Detail | [
SSS Six-spline socket
lezr | [cross recesstype z|  petail | [
RS Triangle socket =

d o el | o | o |

Figure 6 — Example of.-non-quantitative code type

External item type allows the definition of a property of whose value is a link to a file. This data type prov|des
for describing class instances, e.g. by a data sheet, a drawing, a maintenance booklet, etc.

Array type, [bag type, list type and set type are called aggregate types. The value of a property of one of these
types is a cpllection of one or more values of some underlying type. The elements of an aggregate value mmay
be values df any type shown in Table 2, including another aggregate. All elements of an aggregate should be
of the samg data type.

To avoid redefining~tepetitively a complex domain structure, it is possible to associate an internatipnal
registration|data identifier to any type of domain of values. Such a named type may then be referenced by
several propertiés;*Named types are defined in the context of a product characterization class and they may
only be used.inthis class, its subclass and its case-of class.

4.4 Properties and context of evaluation

No object in the real world can be considered to be isolated from its environment. Quantitative properties that
are measured, therefore, need to be related to conditions under which their values were obtained.

NOTE 1 Strictly speaking, it is advisable that any measure of a dimension be accompanied by quoting the temperature
at which the measurement was made, even though in practice this is usually not necessary. However, for example, the
resistance of an electric thermistor can strongly depend on ambient temperature, hence it is advisable that this information
always be supplied.

20 © ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=fb5f4f7469a4f989379e2bcd66ca3caf

ISO/IEC GUIDE 77-2:2008(E)

When the evaluation context needs to be made explicit, two approaches are possible, as outlined below.

a) |If it is decided that the value of a particular property should always be evaluated in a given context, this
context should be described in the definition of the property.

b) Alternatively, the evaluation context should be described by means of context properties (called context
parameters) that are referenced by the context dependent property. This reference is done by means of a
particular attribute of context dependent properties.

Consequently, three categories of properties exist:

— | context independent properties, whose context of measure either does not exist, or is descfibed in the
definition of the property,

— | context dependent properties, whose context of measure is explicitly represented by means of a
reference to some context parameters, and

— | context parameters that represent the various physical quantities able to chardacterize a meagure context
(e.g. environmental temperature) or the context in which a product is inserted.

The category to which a property belongs needs to be defined when the’property is created.

NOTE 2  Context parameters are called “condition data element types”.in IEC 61360.

4.5| Product assemblies and their properties

4.51 General

4.5and 4.6 provide additional guidelines for those reference dictionaries where some explicit modelling of
prodluct structure is needed. They may be omitted’in a first reading of this part of ISO/IEC Guide 771.

4.5P Representing assemblies

Any| kind of product, whether it is a‘piece part (e.g. a resistor or a screw) or an assembly of other products
(e.d. a power transformer or a, measuring instrument), may be directly characterized by a class tp which the
prodluct belongs and a set of property-value pairs.

When it is necessary net'only to model the global product but also to model the components fromh which the
assembly is made, two other approaches are possible:

a) |characterize;each component both by a product characterization class and by properties;
b) [characterize each component as above, and characterize the assembled product itself by a product

characterization class and by properties that may be either assembly properties or refergnces to its
constituent components.

Thus, an assembly class may be defined in a reference dictionary by three approaches described in 4.5.3 to
4.5.5. All these approaches are permitted by the IEC 61360 and ISO 13584 series of standards, and it is a
design choice as to which approach should be followed in each particular situation.

4.5.3 Characterization-by-properties

In the characterization-by-properties approach, only the global properties of the assembly are defined in the
reference dictionary.

EXAMPLE Using the characterization-by-properties approach, a bolt-nut-washer assembly product can be
characterized as shown in Table 3.
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Table 3 — Example of characterization-by-properties

product characterization class

property-value pairs

bolt-assembly

nominal diameter 5
maximum assembly width 25
kind of screw “hexagonal”
kind of nut “hexagonal”
kind of washer under head “flat washer”

kind of washer under nut

“spring washer;

4.5.4 Chdracterization-by-bill-of-material

In the chgracterization-by-bill-of-material approach, the assembly is only described by its constit

components (bill of material).

lent

EXAMPLE Using the characterization-by-bill-of-material approach, a bolt-nut-washer-assembly product can be

characterizegl as shown in Table 4.

Table 4 — Example of characterization-by-bill<of-material

product characterization class

property-value pairs

nominal diameter 5
hexagon bolt
total length 30
nominal diameter 5
hexagon nut distance across flat 12
width 3,5
flat washer internal diameter 5
internal diameter 5
spring washer
height 0,5

4.5.5 Chdracterization-by=structure

In the chgracterization-by-structure approach, the assembly is described not only by its constithent
components, but also by

a) a procht characterization class that represents the assembled product itself,

b) global assembly properties, and

c) explicit structure description.

The assembly structure is defined by means of properties that reference its constituent components.

EXAMPLE Using the characterization-by-structure approach, a bolt-nut-washer assembly product can be
characterized as shown in Table 5.

NOTE When the characterization-by-structure approach is used for characterizing a particular class of products in a

reference dictionary, any of the three kinds of representations listed below can be used for characterizing products of this

class of products or for representing them at exchange time.

22
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— The constituent components can be represented as embedded within the assembly representation. This means that
constituent component data belong to the assembly data and have the same life cycle.

— The constituent components can be represented outside the assembly representation and are referenced from the
assembly. This means that each constituent component and the assembly itself has its own life cycle.

— The constituent components can be not explicitly represented. The constituent component properties are represented
directly as properties of the assembly product instance using the path, also called the dot notation, that defines the
meaning of the attribute (e.g. the bolt nominal diameter = 5; the nut width = 3,5). This assembly representation, called
representation-by-flattened-structure, greatly simplifies representation of simple assemblies. It is in particular very
useful when a component is defined in a reference dictionary using a feature-based approach (see 4.6).

Table 5 — Example of characterization-by-structure
progluct characterization class property-value pairs property-value pair of pub-objects
maximum assembly width 25 —
maximum strength 10 000 —
nominal diameter 5
the bolt hexagon bolt
total length 30
bolt assembly nominal diameter 5
the nut hexagon nut
width 3,5
washer under head flat washer internal diameter 5
internal diameter 5
washer under nut spring washer
height 0,5
4.6 Properties and features
Some single components may consistyof different aspects, or features. If each feature may belong to various

clagses, each class being characterized by different properties, there are a huge number of diffefent classes
of gomponents characterized by different sets of properties. In this case, each class of featufes may be
defined as a characterization_class, or a characterization class hierarchy. The product itself is described by
properties whose domains of values are defined by these feature classes.

NOTE In the common 1SO 13584/IEC 61360 dictionary model, features and products are represented |by the same
chafacterization class ‘structure. The concept of feature is only a useful design concept to be considered whien designing
the ¢lass hierarchjtand the associated properties of a reference dictionary.

EXAMPLE 1 Screws consist of different features, such as screw head, screw thread, screw shank, scrgw end. Each

are a huge number of different classes of screws charactenzed by different sets of propertles If |t is needed to model all
these properties, it is advisable to use the characterization-by-structure approach:

— each feature will be described by a product characterization class associated with particular properties;

— the screw itself will contain, besides some global properties (e.g. material identification), one property whose value is
the screw head, another property whose value is the screw thread, etc.

EXAMPLE 2 The standard reference dictionary for fasteners, documented in ISO 13584-511 and presented in
Figures 4 and 8, contains an example of such a characterization-by-structure approach using features. An externally-
threaded fastener is described as an assembly characterized-by-structure of five features: the end, the head, the internal
driving, the shank and the thread. Figure 7 shows the properties applicable to a Hexalobular socket characterization class,
which is a subclass of the internal driving feature class.
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5 Designing product characterization class hierarchies

5.1 Product characterization classes to be defined

Each standard product characterization class hierarchy should be able to cover at least all the kinds of
products that are either standardized (product standards) or described (terminology standards) by
international standards within the target product domain.

A category of products that is neither standardized nor described explicitly by International Standards of the
target product domain may be represented as a product characterization class and added in the product
characterizgtionctasshierarchy,asappropriate—The ctass meedsto beapprovedimaccordance withthesame
procedure as those classes that are either standardized or described explicitly by International Standards.

The properties defined in standard product characterization reference hierarchies should also-belusabl
define non-gtandard products.

(4

to

0\‘ )'
1S0O 13584-511 - Parts library - icti y for 0
Generated by PLIB engine.
Copyright(c) 2006 LISVENSMA. Al Rights Reserved
= -~
&3 L ¢
> o
=3 Mechanical component for general use : Hexalobular socket
=3 Fastener |2 LS
=0 Nut i = Short Name: 1 ¥ime stamps :
=43 Extemally threaded fastener | { - S
#-C] Extemally threaded fastener component Code: P511AAA222 gl g"g'“"'ee“"‘“°"2§§f;§gg°
=43 Extemally threaded fastener feature - 3 * Current Ef§|9" -
« Current Revision 2004-08-20
=3 Internal driving Version: 1

[ Square sockat

[ 12 point socket

[ Cross recess (type H)
[ Cross recess (type 2) Remark:

[ six-spline socket = ==
A slot

[ Cross hole

[ Hexalobular socket
[ Hexagon socket | @ appicable € imported  C Visible ¥ Inherted

[ Triangle socket J

- S Y\.Data Type : String Code : P511BAA324 Version: 1.001
® j E““d ! Fastener material xdennﬁcauon
(1 Hea

Definition: internal driving feature with the shape of a hexalgbulafipdéntation

- Fastener material name
#-( Shank Hexalobular socket numbel

%1 Pin Nominal dimensionA’

i Nominal dimension B Note :

¥
Definition : identification code to specify the coating metal, minimum coating thickness,
finish, and chromate treatment by using the string structure defined in ISO 4042

Penetration depth, =]

Export dictionary \"

Advanced Characteristics

Figure 7 — 1SO13584-511 use of feature-based modelling

At the lowdr level of the produeticharacterization class hierarchy, each subset of products belonging to| the

target proddict domain for which/items a) and b) (below) apply should be defined as a leaf class of the profluct
characterization class hierarehy:

a) all products share the same set of characteristic properties, and

b) the set|of characteristic properties is different from that of any other subset.

Above the leaf Tlasses, SUperciasses shouldbe createdwhen
— the corresponding concepts are of widespread use in the corresponding domain, and/or
— these superclasses prove useful to factorize properties across several lower level classes.

Each particular hierarchy, developed by a particular group, should be rooted by a class node that includes all
the products intended to be addressed by the product characterization class hierarchy. The definition of the
root class should be drafted accordingly. If the target domain consists of the union of several sub-domains and
seems too broad to be managed conveniently, the reference dictionary may be split into several reference
hierarchies, as appropriate. This splitting should notably be considered when various parts of the hierarchy
should be classified in different categories of the International Classification for Standards (ICS).
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A hierarchy is best set up in several steps. Once a first hierarchy has been set up, properties may be assigned
to classes. This is an iterative process, which in practice should be run repetitively, since the definition of
classes and those of properties are correlated with each other (see 5.3).

As a rule, hierarchies should not be deep. A characterization class should never be created when the same
content may be defined just by restricting the values of some properties of an existing class of the same
reference dictionary. This ensures the uniqueness of the characterization of any product.

5.2 Product characterization classes and associated attributes

Any—p haracterization 3 de bed—by—a b e Re common

ISO| 13584/IEC 61360 dictionary model, some of them being mandatory I. Attributes

are jalso used for representing relationships between entities by means of references to these-entifjes, e.g. the

optipnal superclass attribute establishes the is-a relationship by associating a class with its'superclpss.

Table 6 defines these attributes and specifies whether they are mandatory (“Mand”)\or optional, gnd whether

theif content may be translated (“Trans”), or not.

5.3| Connecting classes and properties: visibility and applicability of properties

5.3.1 Product characterization class hierarchies are tree structured with inheritance of applicablg properties.

Unfprtunately, it is often not possible to find a tree structure of product characterization classes such that

whgn a property is defined in some class,

— |it applies to all its subclasses, and

— |it does not apply to other parts of the hierarchy.

5.3.2 Nevertheless, ISO 13584/IEC 61360 requires that

a) |each property be defined only once and be defined in the context of one product characterigation class
where it is comprehensible, and

b) [for each product characterization class, it is explicitly specified which property applies.

Thig requirement is addressed-in'the following way.

— | Each property is defined in the highest class in which it may be defined in a comprehensible yay, even if

it does not apply tosxsome products of this class. This is the definition class of the property. By [nheritance,
this property is@lso defined in all the direct or indirect subclasses of the definition class. It is gaid that the
property is visible in these classes.
EXAMPILENM The property single part mass might be defined in a comprehensible way at the general level of a
singlewpart product, even though it does not apply to some single part products, e.g. software products. For instance,
the definition might be “mass of a product that consists of a single part in standard conditions when thg product is a
material product”.

— This property may then be defined as applicable in any product characterization class where it is visible or

in any product characterization class which is case-of a class where it is visible. By inheritance, it

becomes applicable in all the subclasses of this product characterization class.

EXAMPLE 2
threaded fastener component. By inheritance, it becomes applicable to any particular subclass of extern
fastener component, such as set screw.

In EXAMPLE 1 above, single part mass can be specified as applicable to the class externally

ally threaded
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Table 6 — Class attributes

Attribute Mand? TransP Meaning

Alphanumeric set of characters without dot and hyphen, unique within the

Code yes no set of classes defined by the same organization or the same standard

Natural number. A new version is issued whenever a change in an
Version yes no attribute influences the use of the product characterization class (e.g. a
broader value domain)

Reference to the organization which defines the product characterization

Information supplier es no
PP y class

Natural number. A new revision is issued whenever a change in an
Revisign yes no attribute does not influence the use of the product characterization-class
(e.g. typographical errors)

Date of original Date on which the product characterization class was first intfoduced |n

definitign yes no the reference dictionary
Date of cufrent s no Date on which the current version of the product characterization clas$
version y was defined
Date of cufrent s no Date on which the current revision of the product characterization clags
revision y was defined
Single- or multi-words label, for human:-readable designation of the
Preferred pame yes yes

product characterization class

Single- or multi-words label. Alternative designation that represents th
Synonymoug name no yes same product characterization-class. None, one or two synonymous
names per language are-allowed

14

Single- or multi-wordsdabel. A meaningful abbreviation of the preferrefl

Short name no yes name. If standardized abbreviations exist, they should be used

Unstructured text string that describes textually the meaning of the

Definition yes yes product characterization class

Reference that identifies the document, or the various language-specific

Source docpment no yes docurnents, from which the definition of the product characterization c|ass

of definition has been derived, if any
Explanatory text to further clarify the definition of the product
Note no yes L
characterization class
Remark no yes Explanatqry t.ext to further clarify the meaning of the usage of the product
characterization class
Reference to the possible superclass of the product characterization dass
Its superdass no no . : .
in the is-a hierarchy
Applicalple References to the new properties that become applicable to the product
. no no N : ; . X ;
propertips characterization class, besides the inherited applicable properties
Applicable tvpes no no References to the possible new named types that become applicable fo
PP R the product characterization class (see 5.3)
Fi lllustration to clarity the meaning of the definition of the product
igure no no o
characterization class
Subclass selectors no no Refere_;nce to non-quantitative code type properties that may be used for
selecting subclasses (see 5.7)
Class selector Assignment of values to class selectors allowing to select the current
no no N
values product characterization class (see 5.7)

a8  “Mand": is the attribute mandatory or not?

b “Trans”: can the content of the attribute be translated or not?
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