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Foreword

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

Internationg-Standards-are-draftedinracecordanece-with-theridesgiveninthe ISOHECDreetives;Part 2.
The main thsk of technical committees is to prepare International Standards. Draft Internatjonal
Standards 4dopted by the technical committees are circulated to the member bodies for vqting.
Publication [as an International Standard requires approval by at least 75 % of the .member bpdies
casting a voge.

Attention is|drawn to the possibility that some of the elements of this document-mady be the subjéct of
patent rightg. ISO shall not be held responsible for identifying any or all such patent rights.

[SO 22274 was prepared by Technical Committee ISO/TC 37, Terminology andother language and coptent
resources, SUbcommittee SC 3, Systems to manage terminology, knowledgeland content.

iv © ISO 2013 - All rights reserved
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Introduction

Classifying things is a common technique humans use to cope with the complexity of the world around
us. The role of classification systems in our daily life can hardly be overestimated.

Classification systems organize content in a systematic way. They are highly influenced by their
respective domain-specific terminologies and can, in turn, have an effect on those domain-specific
terminologies. Classification systems make domain knowledge accessible to a broad audience beyond
the specialists who are directly involved in that domain. Terms are established and knowledge is
systematized in classification systems.

In m
func
web

by cl

Clas{
to re
allow
expe

If the
toac

class
be lo

This
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complements existing documents, e.g. ISO/IEC G#ide’77,[19] ISO 13584,[91 IEC 61360,[18] IS

and ]

any cases, classification systems are used to structure large collections of data
ions such as data mining or information retrieval. Dictionaries, libraries or catalogug
pages or retrieval systems, are examples of data collections that may benefit from.bein
hssification systems.

ification systems allow people to communicate about topics by providing sets of conce
duce the complexity of the topic to a level which is manageable for~their users. The

rts from different domains or to communicate with people of different backgrounds.

classification system is to be used in more than one linguistic community, it needs to

ification system needs to be designed so that it is clear, easy to use, and otherwise
calized.

[nternational Standard provides advice on how tg:design classification systems and ho

SO/IEC 11179.17]

supporting
s, as well as
b structured

bts that help
se concepts

I us to direct the information flow within or between software applications, to commuinicate with

be localized

count for the languages, social conventions, and culturesofits users. To facilitate localization, the

prepared to

v to express

contentso that they are adaptable to differentlinguistic environments. This Internatiomal Standard

0 22745,[15]
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INTERNATIONAL STANDARD
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Systems to manage terminology, knowledge and
content — Concept-related aspects for developing and
internationalizing classification systems

1 Scope
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the s%ecification of principles for incorporating internatiéhdlization aspects into classificat

[nternational Standard establishes basic principles and requirements for ensuring thatc
ms are suitable for worldwide application, considering such aspects as cultural ar
sity as well as market requirements. By applying principles relating to terminolog
national Standard provides guidelines for creating, handling, and using classification
national environments.

International Standard addresses the need in many domains for classification systsg
bpt based to ensure that they are suitable for worldwide use andcan be adapted to §

hre fully enabled for diverse linguistic, cultural, and market-based environments.

pulating a classification system for use in diverse linguistic environments. These fad

aintaining and using those aspects for the structuring of activities, products, services
" entities of a company or organization.

ollowing are within the scope of this Interndtional Standard:

ruidelines on information content to Support internationalization of classification 4
heir underlying concept systems;

erminological principles applicable to classification systems;
equirements for internationalization of classification systems;

onsiderations on workflow and administration of classification system content
vorldwide use.

ollowing are ouitside the scope of this International Standard:
oviding fermal data models for representing classification systems in machine-readal
escribing classification system content for specific business domains or products;

rmonization of classification systems.

lassification
1d linguistic
y work, this
systems for

ms that are
pecific user
ion systems

International Standard primarily specifies the factors that'need to be considered when creating

tors include
on systems,
agents, and

ystems and

to support

le form;

This International Standard is intended for those who develop content for classification systems. This
includes terminologists and content managers who are called upon to apply the principles of terminology
work to ensure that cultural and linguistic diversity are appropriately reflected in classification systems.
It is also relevant for people who design and model appropriate IT tools.

NOTE

envir
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (i

ncluding any amendments) applies.

[SO 1087-1:2000, Terminology work — Vocabulary — Part 1: Theory and application

ISO/IEC 6523 (all parts), Information technology — Structure for the identification of organizations and
organization parts

ISO/IEC 15
Application |

ISO/IEC 154
Unique ident

ISO/TS 290
Part 5: Ident|

ISO/IEC Dir

3 Terms

For the purf

3.1
associative
relation bety

EXAMPLE
[SOURCE: IS

3.2
attribute

dentifiers and ASC MH10 Data Identifiers and maintenance

159-6, Information technology — Automatic identification and data capture techniqu
ification — Part 6: Groupings

D2-5, Industrial automation systems and integration — Exchange of chdracteristic da
ification scheme

ectives, Supplement:2012, Procedures specific to IEC

and definitions

oses of this document, the terms and definitions givenin‘ISO 1087-1 and the following 3

relation
veen two concepts (3.7) havinganon-hierarchical thematic connection by virtue of exper

An associative relation exists between the concepts “education” and “teaching” or “baking” and “

0 1087-1:2000, 3.2.23, modified]

data elemenit for the computer-sensible description of a property (3.25), a relation or a class (3.4)

[SOURCE: IS
EXAMPLE

3.3
characteris
distinguishi

NOTE1 A

O/1EC Guide 77-2:2008) 2.2]

Creation date ofayclass object (3.22) in a computer system.

tic
Ing feature

characteristic can be inherent or assigned.

NOTEZ2 A

NOTE 3

18, Information technology — Automatic identification and data capture techniques — GS1

PS —

F-a_

pply.

ence

bven”.

characteristic can be qualitative or quantitative.

There are various classes (3.4) of characteristic, such as the following:

— physical (e.g. mechanical, electrical, chemical or biological characteristics);

— sensory (e

— behaviour

.g. related to smell, touch, taste, sight, hearing);

al (e.g. courtesy, honesty, veracity);

— temporal (e.g. punctuality, reliability, availability);

— ergonomic (e.g. physiological characteristic or related to human safety);

— functional

(e.g. maximum speed of an aircraft).

© ISO 2013 - All rights reserved
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[SOURCE: ISO 9000:2005, 3.5.1]

NOTE4  Characteristics that apply to concepts (3.7) are called features (3.12), whereas characteristics of
classes (3.4) are called properties (3.25).

EXAMPLE Figure 1 shows the interrelation of the items concept (3.7), feature (3.12), class (3.4), attribute
(3.2), and property (3.25). The figure shows sections of a concept system (3.8) and a classification system
(3.6). The class “Car” is derived from the concept “Motor vehicle” and the property “Colour” implements the
feature “Pigmentation”. The class “Car” has attributes such as “Preferred name” and “Definition”. The concept
“Automobile” is not used in the classification system.

Road vehicle [+—————————f————————(————————————— { Vehicls
Attributes of
class “Car”:

— Preferred name |}
— Definition '

Automobile

Concept system Classification system

)
Figure 1 — Interrelation of cek}cept (3.7), feature (3.12), class (3.4),
attribute @), and property (3.25)

o5
\\C)
3.4 O
class ‘.

description of a set of objects @) that share the same characteristics (3.3)

NOTH The characterisessgrﬁay be embodied by the use of properties, operations, methofs, relations,

semajntics, etc.
‘ S
2

3.5
clasgification Q
process of as%ﬁﬁg objects (3.22) to classes (3.4) according to criteria

3.6 %

class ]i}gqgan system
Syste ic collection of classes (3.4) organized according to a known set of rules, and into which objects
(3.22) may be grouped

NOTE This International Standard considers both classification systems with properties and classification
systems without properties.

EXAMPLE1  TheUnited Nations Standard Products and Services Code (UNSPSC) is an example of a classification
system without properties.

EXAMPLE 2  IEC 61360-4-DBI18] is an example of a classification system with properties.

3.7
concept
unit of knowledge created by a unique combination of characteristics (3.3)

© IS0 2013 - All rights reserved 3
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[SOURCE: ISO 1087-1:2000, 3.2.1]

NOTE
social or cult

3.8

ural background which often leads to different classifications (3.5).

concept system

set of conce

pts (3.7) structured according to the relations among them

[SOURCE: ISO 1087-1:2000, 3.2.11]

3.9
extension
totality of o

[SOURCE: I§

3.10
facet
group of cla|

[SOURCE: IS

EXAMPLE 1
materials, ag

NOTE
concept syst

EXAMPLE 2

view, materid

3.11

faceted clag

classificati

exhaustive §

EXAMPLE Classes to specify programmable logic controllers may be grouped in facets (3.10) su|
“technology”| “programming”, “packaging”/and “accounting”.

3.12

feature

defined characteristic (3:3)-suitable for the description and differentiation of concepts (3.7)| i
concept sygtem (3.8)

3.13

general corn
concept (3.7
characteri

F3

Concepts are not necessarily bound to particular languages. They are, however, influenced by the

bjects (3.22) to which a concept (3.7) corresponds
0 1087-1:2000, 3.2.8]

[sses (3.4) or concepts (3.7) of the same inherent category
0 25964-2:—,[16] 3.32, modified]

High-level categories that can be used for grouping conceptstinto facets are: objects (
bnts, actions, places and items.

cets used in classification systems (3.6) should follow the.les given in 5.4, whereas facets u
bms (3.8) are free from such restrictions. In either case, thie recommendations given in 5.3 should

Facets of a classification system (3.6) for commuodities may be functional view, product-ori
1, maintenance considerations or logistics.

jsification system
pn system (3.6) where classes_(3.4) are grouped in mutually exclusive and collect
ispects that can be combined to specify complex subjects

cept
[)which corresponds to two or more objects (3.22) which form a group by reason of conj

3.22),

ed in
hpply.

ented

ively

ch as

mon

ties (3.3)

EXAMPLE
[SOURCE: IS
3.14

“Planet” or “tower”.

0 1087-1:2000, 3.2.3, modified]

generic relation
relation between two concepts (3.7) where the intension (3.15) of one of the concepts (3.7) includes

that of the o

[SOURCE: IS

ther concept (3.7) and at least one additional delimiting characteristic (3.3)

0 1087-1:2000, 3.2.21, modified]

© ISO 2013 - All rights reserved
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intension
set of characteristics (3.3) of a concept (3.7)

[SOURCE: ISO 1087-1:2000, 3.2.9, modified]

3.16

internationalization
process whereby products and services are implemented in a way that allows for and facilitates the

adaptation to local languages and cultural conventions
NOTE Internationalization isa prerequisite for a systematic npprnnr‘h tolocalization (? 71)
3.17

leadjng locale

loca

further localization (3.21)

3.18
leaf
class

3.19
level

magnitude of a quantity considered in relation to a reference value

3.20
loca
uniq

administrative or technical preferences of a given community

3.21
loca
adap|
legal

[SOURCE: ISO/TR 22134:2007,1141 3.7]

3.22
obje
anyt

NOTH
apro

[SOU
3.23

e (3.20) in or for which a product or service is developed and which serves asa referei

rlass

e
le combination of parameters specifying4¢he language, geographic area, and otH

ization
ftation of a product or communication to a community of speakers with respect to cultur
political and technologicakfaetors

Ct
hing perceivable/or conceivable

ect planJ:of imagined (e.g. a unicorn).

REE-ISO 1087-1:2000, 3.1.1]

ce point for

(3.4) in a hierarchical classification system (3.6) which has ene or more superordinate classes
and 1o subordinates

er cultural,

1, linguistic,

Objects may be material (e.g. an engine, a sheet of paper, a diamond), immaterial (e.g. conversion ratio,

partitive relation
relation between two concepts (3.7) where one of the concepts constitutes the whole and the other
concept a part of that whole

NOTE

[SOURCE: ISO 1087-1:2000, 3.2.22, modified]

3.24

polyhierarchy
hierarchy including elements that have links to more than one parent element

© ISO

2013 - All rights reserved
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3.25

property
defined characteristic (3.3) suitable for the description and differentiation of the objects (3.22) in
a class (3.4)

EXAMPLE Ambient temperature may be a property of a class comprising geographical locations.

3.26
terminology
set of designations belonging to one special language

[SOURCE: ISO 1087-1:2000, 3.5.1]

3.27
value domgin
set of permigsible values

[SOURCE: IS0/IEC 11179-1:2004,[7] 3.3.38]

3.28

vocabulary
terminologifal dictionary which contains designations and definitions ffem one or more spegcific
subject fields

[SOURCE: IS0 1087-1:2000, 3.7.2]

4 Relatipns to other documents

The following documents provide guidelines about fundamentals applicable to the development of
classificatiop systems and to other related tasks.

— IS0 70#[1] defines the essential elements for;quality in terminology work.
— ISO 1087-1 defines fundamental terminological concepts.
— 1S0/T{ 29002-5 specifies elements:and syntax of identifiers of elements of a concept dictionalry.

— IEC61360,[1811SO 13584[9] or ISO 22745[15] specify data models that may be used to store, retfieve
or maiptain classification,systems in data-processing environments.

— Annex|SL, Procedures~for the maintenance of the IEC standards in database format, in: 1SQ/IEC
Directives, Supplerdent:2012, describes procedures applicable for the maintenance of Internatjional
Standards comprising classification systems managed in a data-processing environment.

5 Fundalmental development considerations for classification systems

5.1 General

Classification systems are widely used to facilitate handling and interpretation of objects by organizing
the knowledge of an area of discourse and thus provide the information needed to unambiguously
characterize those objects. To serve this purpose, classification systems should be carefully designed
to avoid structures that do not provide the requested information or that are overly complicated,
which confuses users. The development of a sound classification hierarchy is facilitated if it reflects
an underlying concept system that shall be elaborated based on recognized principles for managing
terminology. Through a mapping process, the concepts in the concept system become classes in the
classification system.

Often the criterion of classification is likeness. A classification unites like things and it separates unlike
things. Things may, however, be alike in many different ways. A classification should unite things from

6 © IS0 2013 - All rights reserved
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a functional or a pragmatic point of view based on the purpose of the classification. The objects to be

class

5.2

ified may be things, persons, processes, ideas, services, and so forth.

Application domains

Classification systems are developed for many domains. They are used in domains such as:

— healthcare;

— manufacturing;

— S§

— dg
— s
—reg
Exan

EXAN
devid

Frice-delivery;
cuments and libraries;
ience;

tail.

iples 1 to 8 describe sample classification systems from each of these domains.!)

IPLE1  The Global Medical Device Nomenclature (GMDN) is an important classification syste
es. All parties involved with medical devices, such as manufacturers, regulators, conformit

m for medical
y assessment

bodigs, traders, owners, and users, have a common interest in having-access to an unambiguous cldssification of
thosd devices, including clear definitions and terms. Processes addféssed by GMDN include:

— magnufacturing;

— registration;

— in¢ident reporting;

— trading;

— inyentory, stock-keeping, and life-cycle information.

EXANIPLE2  eCl@ss® (Reference [32])-is an international industry standard for classification| of products,
materials, and services. In addition to providing the option of describing each individual productin a unigue way, eCl@

ss®p
eCl@

EXAN
class
that

versi

become an important tool for comparing statistical data on economic activities at the international

EXAN
of kn|
infor

rovides codes to specify productgroups. Purchasers and consumers can identify products and ser
Es® codes when they are usingproduct databases, merchandise information systems or electronig

IPLE3  The International Standard Industrial Classification (ISIC) is an internation
fication of activitiesswithin production processes. Its main purpose is to provide a set of activ
an be utilized for the collection and reporting of statistics according to such activities. Sinc
bn in 1948, ISIC-lvas provided guidance to countries for developing national activity classifica

IPLE 4 5. "The Universal Decimal Classification (UDC) is a multilingual classification schemg
obwlédge, a sophisticated indexing and retrieval tool for organizing bibliographic records fo
mation in any medium. It was adapted from the Dewey Decimal Classification (DDC) and first

vices with the
catalogues.

al reference
ty categories
e the original
tions and has
level.

for all fields
r all kinds of
published (in

Fren

EXAMPLE 5

nj between 1904 and 1907/.

The London Classification of Business Studies (LCBS) was compiled as a result of rapid expansion

in the field of management education following the establishment of two graduate business schools in the UK
(London and Manchester) in 1965. It has an international reputation and is used in many business libraries and
information services throughout the world.

EXAMPLE 6  The Library of Congress Classification (LCC) is a classification system that was first developed in
the late 19th and early 20th century to organize the book collections of the Library of Congress. Over the course
of the 20th century, the system was adopted for use by other libraries as well, especially large academic libraries
in the USA and in research and academic libraries in other countries.

1) The Global Medical Device Nomenclature (GMDN), eCl@ss®, The Physics and Astronomy Classification Scheme®
(PACS®), GS1®, and GSDN® are examples of suitable services available commercially. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO of these services.

© IS0 2013 - All rights reserved
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The Physics and Astronomy Classification Scheme® (PACS®) is designed to categoriz

e the

literature of physics and astronomy. PACS® is used by international publishers of journals in physics, astronomy,
and related fields.

EXAMPLE 8

The Global Product Classification (GPC) is the classification system of GS1® (Reference

[22])

representing users in more than 20 activity sectors. GPC currently classifies 36 product category segments. GPC
is mandatory in the Global Data Synchronisation Network (GDSN®) and fully in line with the GS1® system.

5.3 Genericrequirements

5.3.1 Consistency

A key requit
other and th
information
Definitions

The terms
information|

for an unampbiguous communication between users as well as between software’applications.

5.3.2 Con

The rules fd
users and p

make it more comprehensible and reduce ambiguities. Thedevels of the classification system

their divisidg
hierarchy le

5.3.3 Extd

Extensibilit}

Classes shall be created in a level or positiényin the hierarchy that reflects their relations to exi

classes. Clag
perspective

5.4 Strud

5.4.1 Gen

Even thougl
described b

— enumera

ement on classification systems is consistency. Classes shall be clearly separated from
eir individual areas of applicability shall not overlap. Especially in cases when processi

bhall clearly identify the specific concepts that make up the various classes.

sed to name the classes as well as those used in the definitions of classes and any
in the classification system shall be consistent. A consistent terminology provides the

prehensibility

r creating classes and for writing definitions shall be.documented and made availab
roviders of content. Clear definitions of the concepts-employed in the classification sy

ns into individual classes shall be explicitly defined. The criteria or rules for creating
vels or new classes shall be documented.

nsibility
/ is the ability to accommodate new.classes at their correct place in the classification sy}

sification systems shall be extensible so that they can accommodate new requiremen
5 within their area of applieability.

turing principles

eral

) most of the~existing classification systems do not exclusively apply one of the approg
blow, but'are a blend of them, the following main principles can be identified:

1VE:

each
ng by

technology is envisaged, a clear structure and the absence of ambiguities is arequirement.

bther
basis

e for
stem

and
new

tem.
sting
ts or

Iches

— faceted;

— enumerative and faceted (with entry class).

There is no generic rule on the structure of a classification system. The decision has to be made on a case-
by-case basis in accordance with the requirements that result from the intended area of application.
This includes subjects such as:

— structuri

ng principle;

— use of properties (mandatory or optional);

— properties at any level or properties at leaf level only.

© ISO 2013 - All rights reserved
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Additionally, changes of already existing structures may become necessary during the lifetime of a

class

ification system.

5.4.2 Enumerative classification systems

Enumerative classification systems attempt to list all possible subjects within their defined area of
applicability. They are in many cases represented by using hierarchies. Nevertheless, in some cases
enumerative schemes may be represented by simple unstructured sets of objects.

NOTE 1

See Reference [26] for an in-depth treatment of enumerative classification systems.

The
succq

of hajndling by the intended users of the classification system.

NOTH
enun]

NOTH
area

therg
comb
charg
tends
class

NOTH
not p

H 1 als [ 1 » 1 P TR 3 . .
11T dI Lll_y ULIIIZTS ad LUP UUVWII CllJlJl Udlll, d lJl ULTCSS Ul UIVISIUIT l)l uuuL,lus d STIITOS

pssive subordination. Thus, the number of subclasses of any class may require a limita

2 Successive subordination of classes creates a hierarchical structure of the classification
erative classification systems are also referred to as hierarchical classification systems.
3 In enumerative classification systems, a subject can only be classified-if it is explicitly ¢

pf applicability of one of the classes in the classification system. Enumerative classification
fore, require a higher number of classes than faceted classification systenis; because for each cla
inations of constituent characteristics require representation. Additionally, it is possible fo
cteristics such as “unfinished” to require frequently repetition. Thus, an enumerative classifig
to become a compromise between the number of its classes and.its completeness. A complete
fication system is often very complex in nature and its basic prificiples of construction are diffic

4 Such classification systems often include general classes such as “Miscellaneous” for cl
Fecisely fit into a more specifically named class.
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systems can,
5s all possible
I constituent
ation system
enumerative
h1t to identify.

asses that do

Classification system Classified items

Drinks
Drink

Soda Fruit juice Syrup

100% Fruit juice~Concentrate-based fruit juice Nectar

James White Fruit Juices|
- 100% fruit juice

®

Key
Generic relation
La nh PO £ - £ 1l - 1 L . : 1 | 1 1.1 1 ol - L
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drinks.

the domain of

aProduct available commercially. This information is given for the convenience of users of this document and does
not constitute an endorsement by ISO of this product.

Figure 2 — Example of an enumerative classification system

5.4.3 Faceted classification systems

Faceted classification systems allow the assignment of multiple classifications to an object. An object
may be characterized by any combination of the classes from the facets.
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The statement “In faceted classification systems an entry class common to all facets does not exist”
should be moderated by indicating that such an entry class may be difficult to reach. However, for a

given purpo

se, it may be possible to have an “entry class” that permits response to market needs.

See Reference [26] for an in-depth treatment of faceted classification systems.

In general, faceted classification systems need fewer classes to express a certain variety of objects than
enumerative classification systems. A difficulty may be the need to avoid absurd combinations of classes.

The classes within the facets may be arranged to form single level or multilevel hierarchies.

Faceted classification systems take advantage of the fact that in many domains the classes of a

classificatio
together int

In faceted cl|
for an entry|
up the class
system shal

NOTE1 M
enumerative
helps to redy|

NOTE 2  EY
same classifi
independent]|

EXAMPLE 1
ordering sysf
different asp

The faceted
such cases, (

EXAMPLE 2
of characteri

EXAMPLE 3
classification|
century” the
process (desi
the notation

notation. Thy

h system share certain types of characteristics. Such shared characteristics may be gno
b facets. The facets shall be orthogonal, i.e. their areas of application shall not overlap:.

assification systems, an entry class common to all facets is not required. However, the

fication system and, thus, share its area of applicability. Conversely, a facetéd classific
be regarded as inconsistent if any of its facets are removed.

hny subjects in modern technology are extremely rich of variants. Ih stch cases, the use
approach would lead to classification systems of unmanageable size;»Thus, the faceted app
Ce the size of the classification system and to keep it user friendlyx

ren though the various facets are independent from each other (orthogonal), they belong f]
Cation system and thus all share the area of applicability of\their classification system. Using
y from each other can lead to inconsistencies.

The configuration of a modern luxury car comprises, literally, millions of variants. To kee
ems user-friendly, a faceted approach is used where the customer can independently choose
bcts such as colour, motor power or interior design.

Aapproach may be restricted to the properties of the classes within a classification syste
lasses within an enumerative class structure may be qualified by various sets of prope

Classification systems for industrial products can include multiple facets comprising generi
btics for identification purposesymaterial specification, life-cycle information, etc.

A notation in Colon Classification (CC) uses facets. As an example of the use of facets in C
of a complex subject is-shown. To classify the subject “Design of submarines in the USA in thg

on), place (USA), time(20th century). Next, the classification system would be consulted to dis
for each of these'concepts. These notational elements would then be combined to form the conj
s, the facets would receive the following notations:

uped

need

class may arise for ease of use of the classification system. All facets taken together make

htion

of an
roach

o0 the
them

p the
from

m. In
rties.

C sets

C, the
20th

classifier would firstanalyse the subject into its separate components: central concept (submalrine),

cover
plete

“D5254” Submarine (D is main class engineering, 5254 represents submarine);
“4” Design’in class D (engineering);

“73” 1S

“N” 20th century.

The complete notation, including the linking symbols, is: "D5254:4.73’N” (Reference [26]).
The UDC is currently revising its class 1 “Philosophy”. One step in the revision is to identify the
facets needed to express the contents of philosophical knowledge appropriately.

EXAMPLE 4

The following facets of philosophy have been identified (Reference [24]):

10
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Branches. Fields;

Systems. Schools. Traditions. Periods. History;
Viewpoints. Standpoints. Doctrines. Approaches. Theories. Philosophical attitudes. System typology. Isms;
Topics. Special philosophies. Domain philosophies. Philosophy of special subjects;

Development. Interactions;
Practice. Method. Argumentation;
Applications. Applied philosophy;

Philosophers. Promoters. Person and vocation of the philosopher;

Sources. Materials.

IS0 22274:2013(E)

EXAMPLES5 A faceted classification system can have general facets which are applicable to any main class of
the cJassification system such as the facets ol T1me and Place.
Clgssification system Classified\items
Wine Bottled
wineg
Colour Type Wine-producing region
Australia Europe
New France German
South Wales L‘ y
White Red| |Still Spark- Forti-| |Hunter Big Burgundy ‘Bordeaux Mosel : @2
ling fied | | Valley Rivers | Zeltinger Sonneruhr
— White
L e L sl
— Mosel
Chateau Lafite-Rothschild ©”
—Red
— Still
— Bordeaux
Facet
"Colour of Facet Facet
wine" "Type of wine" "Wine-producing region"
Key
Generic relation ,—l—‘ Partitive relation
NOTE This figure is\for illustrative purposes only. It is not intended to be a valid classification system foi the domain of
wineg.
aProduct available'commercially. This information is given for the convenience of users of this document and does
not cpnstitute.an’endorsement by ISO of this product.
Figure 3 — Example of a faceted classification system

5.4.4 Enumerative and faceted classification systems

A combination of the enumerative and faceted approaches is advantageous in many cases. The higher levels
of the classification system may follow an enumerative approach to narrow down the areas of applicability
of the individual classes to a manageable size. At the lower level, faceted approaches are applied to clearly
specify the nature of the concepts contained in the leaf classes of the classification system.

In contradiction to the purely faceted classification systems, the facets that, taken together, make up a
branch of the classification system share a common entry class.

EXAMPLE 1

© IS0 2013 - All rights reserved

In Figure 4 “Wine” serves as entry class for the faceted branch of the “Drinks” classification system.
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EXAMPLE 2  The UDC is based on an enumerative classification (Dewey Decimal Classification), but has many
facets which complement the main structures.

Classification system
Drinks
Drink
Soda Alcoholic beverages
/
Spirits Wine
Facet Facet Facet
"Colour of wine" "Type of wine" "Wine-producing region"
Colour Type Wine-producingregion
Australia Europe
Soui\ll'le\\;VVales France Germany
White Red Still Spark- Forti- Hunter/5Big Burgundy Bordeaux Mosel
ling fied Valley ‘Rivers
Key
Generic relation ,—l—‘ Partitive relation
NOTE This figure is for illustrative purposes only. {tdsnot intended to be a valid classification system for the donfain of
wines.
Figure 4 — Example of an enumerative and faceted classification system
5.4.5 Classes and properties-in classification systems
All classes yithin classification systems are based on characteristics, but the characteristics may or
may not be ¢xplicitly eXpressed. Explicitly expressed characteristics are called properties. Thus, i may
be said that]a classification system in which the characteristics are not explicitly expressed does not
have properties, See Figure 5.
EXAMPLE 1 | 4SO 13584-42:2010[91 specifies a data model for classification systems with enumerative structure

that can carry properties at any level.

The classes in classification systems may or may not be specified by explicit class definitions. Class
definitions are typically expressed in unstructured natural language. If the classification system does
not have properties, the differences between classes may be solely derivable from class identifiers, from
the position of the class in the classification system or, sometimes, by interpreting the class definitions.

In classification systems that do have properties, each class is accompanied by a set of properties that
are expressed in a structured manner. Thus, the areas of applicability of the classes may be derived
from their properties. Because they are structured, the properties are machine interpretable, which
facilitates automated processes, such as search and cataloguing. Additionally, these classification
systems may have class definitions expressed in natural language. The definition of a class and its class
properties shall be consistent, i.e. the properties of a class shall not contradict its definition.

12 © IS0 2013 - All rights reserved
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In classification systems with properties, properties are associated with some or all classes. Often those
classification systems are structured by generic relations to allow for inheritance. The application of
inheritance makes it possible to significantly reduce the number of property definitions by permitting
the sharing of properties within the subtrees of the hierarchy.

EXAMPLE 2  Figure 6 shows an example of a classification system without properties.
STRUCTURING PRINCIPLE
EXISTENCE OF PROPERTIES
| O
| 1o
| S]
<
N\
=y §*
@ LOCATION OF
$ PROPERTIES
4\@ e —
|—|— Partitive relz@ﬁo
G.)Figure 5 — Properties in classification systems

© IS0 2013 - All rights reserved
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Classification system

Drinks
Drink

Soda  Alcoholic beverages

|

Spirits Wine
Key
Generic relation
NOTE Thijs figure is for illustrative purposes only. It is not intended to be a valid classification system for the donjain of
drinks.

Figure 6 — Example of a classification system without properties

EXAMPLE 3 | Figure 7 shows an classification system where the propérty "Percentage of alcohol by volumme” is
passed down|to the subordinate classes of “Alcoholic beverages”.

Classification system
Drinks
Drink
Soda Alcoholic beverages ~ Percentage of
alcohol by volume
/Colour of wine
Spirits Wine — Type of wine-
producing region

Key
Generic relation

< Properties

Figure 7 — Classification system with properties allowed at any class

Classification systems that restrict the use of properties to the leaflevel do not benefit from the reduction
of properties by application of inheritance mechanisms.

EXAMPLE 4  Figure 8 shows a classification system where properties are only assigned to the leaf elements.
Thus, the property “Percentage of alcohol by volume” has to be replicated at the class “Spirits”.
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Classification system

Drinks
Drink

Soda  Alcoholic beverages

/\ — Colour of wine
— Tvpe of wine-

Spirits Wine producing region
— Percentage of
alcohol by volume

Percentage of
alcohol by volume

Key
Generic relation

<:| Properties

Figure 8 — Classification system with properties.allowed only at leaf classeés

5.4.4 Relations in classification systems

Forthe purpose of designing classification systems, two types of relations between classes ar¢ significant:
— gdneric relations;
— pAartitive relations.

Gengric relations build hierarchies of glasses by successive subordination from the most generic class
down to the most specialized classes. This process is supported by the mechanism of finheritance,
wherteby subordinate classes always inherit the relations and rules from their superordinatg class. Thus,
subordinate classes are included in the intention of their immediate superordinate class. It is possible
for alclass to have more than ohe superordinate class. Such situations are called ‘polyhierarghy’. In cases
whefe polyhierarchy occurs the superordinate classes shall have no overlapping areas of gpplicability,
i.e. no class shall fall-simultaneously into the areas of applicability of both classes and, thus, be a
memper of both of them. Otherwise, ambiguities may occur in the subordinate classes when inheriting
contfadictory information about items that are inconsistently specified in the superordinate classes.

EXAMPLE 5. \See Figure 9 for a simplified example of polyhierarchy. The class “Electric drive”|is a piece of
mechanicalmachinery as well as of electrical equipment.
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Mechanical Electrical
machinery equipment

Rotating machinery

7

Motor

— Torque
— Output power Electric device
— Speed

— Rated voltage
— Rated current
— Wattless power

ated voltage
— Rated current
— Wattless power _
Electrical
Electric drive — Torque :
— Output power maChlnery
Synchronous motor Asynchronous motor ... othertypes of rotational drives
Key
Generic relation
< Properties
Figure 9 — Simplified:example of polyhierarchy
NOTE The hierarchy of classes can be developed top down or bottom up. The successive subordinatior| does

not require ahy sequence of the steps that-are to be followed during the design of a classification system.

Partitive relations express part-whole relations, i.e. a subordinate class is part of its superordjnate
class. Inheritance does not apply‘to partitive relations.

5.5 Descriptive requitements

5.5.1 Gengral

Classificatidn systems have a wide range of possible uses (see 5.2). Thus, information shall be proyided
concerning th&intended use and any limitations regarding the purpose of the classification sygtem.
Information on structure and maintenance procedures shall also be provided. The different types of
background information that shall be provided for internationalizing classification systems are specified
in 5.5.2 to 5.5.5.

Large classification systems may be designed or maintained as a joint effort of more than one group
of individuals, who may come from different locations or organizations. In such cases, the types
of information specified in 5.5.2 to 5.5.5 may need to be repeated for each of the groups involved. If
the groups are responsible for or concerned with specific sets of classes, information about this class
assignment shall be provided.

EXAMPLE See Annex A for examples of descriptive information on existing classification systems.
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5.5.2 Area of applicability and purpose

The area of applicability of a classification system shall specify the domain of knowledge and the degree
of specialization covered by the classification system. Domains of knowledge that are excluded from the
classification system shall also be identified.

Within its area of applicability, the classification system should be exhaustive, i.e. all concepts relevant
to its area of application should be addressed.

EXAMPLE1 A typical area of applicability statement follows. “This classification system is intended to reflect
all goods and services available in the market, to classify all important structural information required for this
purpose, and to provide the resulting product groups. The structural information is intended to make it easier to
find gr classify products and to automate the information flow along all business processes, as farag possible and
with minimal effort. It should be possible to classify and retrieve every good or service that can-ble supplied or
demgnded in the market in an objectively logical and unambiguous way.”

The purpose of the classification system shall be clearly stated.

EXANPLE 2  Atypical purpose statement follows. “This classification system is fé¢used on the gerjeral business
functiions (departmental processes) of research, development, marketing, purchasing, sales, technfical planning
or engineering, production, maintenance, accounting, and disposal. This classification system is|intended for
activities relating to procurement, statistical assessment, and logistics.”

5.5.3 Leadinglocale

Nowhdays, most commercial, academic, industrial, and research activities have some intefaction with
global interests and, therefore, have to take into account multilingual and multicultural enyvironments.
Typi¢ally, classification systems are either developed from the beginning to cover ihternational
requfrements or are developed in relation to a pargticular locale. In the second case, this lefading locale
shalllbe specified in the administrative informationabout the classification system, to servejas reference
for itjs interpretation by users or adapters from-other locales.

5.5.4 Definition and intentions of levels

Backiground information about the classification system shall include information about the rules that
goveln the creation of new classes'and new levels, and information about the meaning of the levels.

5.5. Other descriptive requirements

In addition to the above mentioned descriptive requirements the information listed in a) to e) shall be
provjded.

a) Licensingand'copyright.

The content of classification systems such as class identifiers or property names is intended to be

istributed, i.e. copied, among its users. Additionally, such data are often referenced from outside of
the ¢lassification system. Thus, issues such as copyright restrictions or licensing requifements that
may limit the uses of a classification system or parts thereof shall be documented.

b) Identification of classification system owner.

The organization that owns the classification system shall be recorded in the administrative
information. It shall be internationally registered by means of an identification code, as specified in
ISO/IEC 6523.

If such an identification code for the organization does not exist, the organization should request a
registration by ISO, otherwise the identification code cannot be kept globally unique and worldwide
interpretation might suffer.

© IS0 2013 - All rights reserved 17
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c) Contact details of classification system owner.
Information about the owner of the classification system shall be provided, including contact
information (complete postal address, name, e-mail address, and telephone number of the contact
person). If the owning organization has a website, the URL shall be provided.
d) Access.
1) Information shall be provided abouthow to access the classification system and any applications
that connect to or use the classification system.
2) Iftheclassification system is accessed via a website, the address of the website shall be indicated
(unfform resource name, URN).
3) Inthecase ofapplication-specificaccess points, the relevantaccess information shall be proviided.
4) If npne of these exist, the postal address shall be provided.
e) Mainterjance.
Informdtion about the organization responsible for maintaining the classification system ¢r its
elements shall be provided, including detailed contact information. This could be either a URN or
a complete postal address and contact name or an access path to an electronic service intetface.
Informgtion shall be provided about how to submit change requestsy
6 Termipological principles related to classification’'systems
6.1 Genefal
This clause|describes general principles of terminology work that can be useful for creating and
maintaining classification systems. Principles of terminology work or “terminological principles”, focus
on analysing concepts and assigning unambiguous designations to those concepts. Clause 7 explains
how to apply those principles to classification'systems.
Applying terminological principles to classification systems may not be appropriate in certain dases,
such as a mdture classification systenithat has been in use for a long time and which was not originally
modelled wijth a concept system. Retrofitting such a classification system to a concept system ¢ould
have too negative an impact on ({t§ users or could require too much effort. Aside from this case| this
Internationgl Standard showstigw developing a new classification system on the basis ofa corresponding
concept system may facilitat€the development of sound classification hierarchy. In any case, whe¢ther
the classificption systenris\based on a concept system or not, generic rules from 5.3 have to be applied

when the cld

When apply|
between co}
unique coml

issification\system is being developed.

ing terminological principles to classification systems, it is important to clearly distinguish
cepts and classes. According to ISO 1087-1, a concept is a unit of knowledge created| by a
birtation of characteristics. Each linked element in a concept system represents one concept.

A class in a classification system groups like objects on the basis of properties of these objects.

The classes in a classification system may represent more than one concept.

EXAMPLE

“Fire vehicle” and “ambulance” are two distinct concepts. In a classification system, however, a
need can arise to create one class “Emergency vehicles”, which includes both fire vehicles and ambulances.

The appropriate and accurate use of terminology is crucial for effective communication, and also to
foster innovation, research and the development of ideas. To an even greater degree, this applies to
content and wording used within classification systems which tend to assume the role of reference
collections within specific domains. Legal documents, medical records, order catalogues, engineering
specifications, and statistical reports are examples of information that require standardization at the
content level, so that they can be clearly interpreted.
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6.2 Terminological principles related to definitions

There are different ways to write definitions of concepts; the two most common types of definitions
are “intensional” and “extensional” definitions. ISO 704[1] recommends intensional definitions as they
most clearly reveal the characteristics of a concept within a concept system. Intensional definitions
shall include the superordinate concept and the delimiting characteristics. The superordinate concept
places the concept being defined in its proper position in the concept system. Thus, using intensional
definitions to define classes can help to produce a well-structured, hierarchical classification system.

When defining classes in classification systems, extensional definitions may be useful in limited
circumstances. An extensional definition lists all the subordinate concepts corresponding to the objects

inth
with
obje(
of su
inten

Defining classes with extensional definitions may lead to redundancies, since the classificz
itself

Exte
In m
defin
user

Definitions shall reflect the relations between concepts i“a concept system and be as br
as p
char

6.3

The yvay that classes are named can significantly impact the usability of a classification sy§
effor
shou

FEXtETISTOT T def g CHasSes, ar extensonat defimitiom would tistatt the typesof obj
n the intention of the class. This kind of definition is to be used only if the number of

bdivision, and the subordinate objects are known. Wherever possible, it is ‘recomr
sional definitions be used.

specifies the allowed choices by means of subordinated classes.

hsional definitions are more frequently used to define concepts.which correspond td

ition of the property. Such sets of permissible values are the'basis for consistency che
b assign values to properties.

pssible. Therefore, they should only comprise.delimiting characteristics, while suj
hcteristics may be given in, for example, additignal notes.

Terminological principles related to‘class names

t to maintain it. Therefore, care-shall be taken to use precise terms when naming cl
|d be able to easily find the classesthat they are looking for, without having to read clasg

pcts allowed
subordinate

ts to be enumerated is limited, the list of subordinate objects is complete unider one criterion

nended that

tion system

properties.

hny cases, a closed set of permissible values for the property, cah be presented as elefnents in the

bcking when

ef and clear
plementary

tem and the
asses. Users
definitions.

ISO 704[1] mentions that the principles listed in a) to 1) should be followed in forming pr selecting

the terms used.

a) Transparency.
A term is considéred transparent when the concept it designates can be inferred, at lepst partially
from the termitself, without a definition or an explanation. In other words, its meaning can be
deduced from its parts. For a term to be transparent, a key characteristic — usually p delimiting
¢haracteriStic — is used in the formation of the term itself.
EXAMPLE “Torque wrench” is more transparent than “monkey wrench”. The torque|wrench was

rigin:ﬂlv invented by Mr Moncke “Maonkev wrench” isa corruption of the m‘igin;\l name of theltool.

b) Consistency.
The terminology of any domain should be a coherent terminological system corresponding to the
concept system.

c) Appropriateness.
Proposed terms should adhere to familiar, established patterns of meaning within a language
community. Formations that cause confusion should be avoided.

d) Linguistic economy.
A term should be as concise as possible.
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f)

g)

h)

j)

k)

D)

20

Derivability and compoundability.

Productive term formations that allow derivatives and compounds (according to whatever
conventions prevail in an individual language) should be favoured.

Linguistic correctness.

When new terms are coined, they should conform to the morphological, morphosyntactic, and
phonological norms of the language in question.

Preference for native language.

1) Eveln though borrowing from other languages 1s an accepted form of term formation, ngtive-
language expressions should be given preference over borrowed terms from other languages.

2) By |applying terminological principles and methods during creation and mainténange of
clagsification systems, some of the challenges encountered when collecting”or updpting
clagsification system content may be successfully addressed.

Managing synonyms.

In the same way that, in terminology standardization, the use of multiple terms to represent the
same cqncept is minimized, the use of multiple names for a class is avoided. However, if domain use
dictateq that several names are commonly used to represent the{class, they can be recorded, but
one should be marked as preferred. To decide whether certain‘@ames represent the same clgss, a
structured concept system should be used.

EXAMPIE Different words that are similar in meaning usually exist for a reason: “feline” is more formal
than “cat”; “long” and “extended” are only synonyms in one Gtsage and not in others. A “long arm” is n¢t the
same as pn “extended arm”.

Detecting duplicate classes.

When the classes of the classification system are mapped to their concepts in a concept system,
multipl¢ classes may be found representingthe same concept, and one can decide whether thely are
true duplicates and take appropriate action.

Detecting overlapping classes.

A class in a classification system may subsume a set of concepts, and if another class corresponds to
one or rhore concepts in this'set of concepts, then this class covers partially the concepts of the first
class. This situation can®e'intended or accidental. By examining the concepts corresponding to the
classes,|one can correctoverlapping classes.

Using cIar classthames and definitions.

Ambigulous,class names and poor or incomplete class definitions can lead to misinterpretation and
misuse pfclasses, which can have costly consequences for users. Applying terminological princjples,

such as'définitions—thatreflecta—coneeptsystemand-—classnamesthatare-based-ona—eontrolled
vocabulary, can greatly enhance the usability of the classification system. If certain classes are
intended for specific applications, these areas of application should be clearly indicated.

Reflecting current practice.

Definitions of concepts referring to classes and properties may still be wrong if they are not in
accordance with the current use in business and industry. Therefore, when preparing definitions, it
is recommended that domain experts be consulted.
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7 Concept systems and classification systems

7.1 Basic principles of concept systems

Concept systems provide the foundation of systematic terminology work. They reflect the knowledge
about the concepts within a domain and the relations among them. Concept systems contribute to
concept clarification. Thus, they may form a basis for classification systems. They provide a sound basis
for developing classification systems in which the area of applicability of each class is clear and precise.
Well-defined concepts together with documented relations among them are an important aid to create
consistent classification systems. Figure 10 shows a case where multiple, purpose-specific classification

Sysfcmc are derived from a cing]p r‘nnrnpf cycfpm

Developing a classification by using a concept system is not a mandatory requirem%b:%owever, it is
highly recommended.

.
-

ISO 404[1] gives an introduction to terminology work, including basic principlep{g‘f concept pystems.

Multiple, purpose-specific
classification systems
may be derived from a
single concept system

Classifigation
system |1

ation
2

Classifig
system

ation
n

Classifig
system

NOTE &m presentations of the concept system and the classification systems in this figure are for illustrativd purposes only.
Thus, t}% tportions thatare partofthese illustrations are not important for the interpretation of the figure and pan be omitted.

Figure 10 — Classification systems for different purposes, derived from a single concept system
In a concept system, the relations between the concepts are formalized and the characteristics that
delimit related concepts are identified (see ISO 704[1]):

— generic relations;

— partitive relations;

— associative relations.

“Genericrelations” and “partitive relations” form concept hierarchies, whereas “associative relations” do
not. A concept system may comprise all three types of relations. On the basis of these concept relations
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and characteristics, it is possible to write consistent and rigorous concept definitions and, in case of
synonyms, to choose the preferred term for a concept.

NOTE1 See Annex B for additional rules for creating hierarchies of concepts and classes.
Characteristics that apply to concepts are introduced in the form of features.

EXAMPLE1 Anexample of a feature is MEANS OF PROPULSION: motor, which characterizes the concept motor
vehicle, see Figure 11.

NOTE 2  Featurescanbeexpressedinaclassificationsystembyoneormoreproperties(MEANSOF PROPULSION)
related to the respective class(es) and their values (motor).

On the basi§ of features, criteria of subdivision may be introduced, which group concepts anq\fb reby
contribute tp easily readable structures. (19

EXAMPLE 2 | Figure 11 presents an example of a concept system that focuses on types of vehi &sThis concept
system is usgd to explain how to use concept systems. As it is only for illustrative purposes,}{i{p s not cover the

domain of vehicles to its full extent. (1/
MEANS OF CONTACT WITH P P@E
CHANNEL OF TRANSPORTATION

b m

CHANNEL OF CHANNEL OF
TRANSPORTATION TRANSPORTATION \QQ PURPOSE
&
N
[ pr— —.ga ]
MEANS OF xO
PROPULSION (\)b

>

.

NUMBER O@

OF WHEELS Q

- Facet "Technology" Facet "Indended usage"
N

N
NOTE In thif figure, the co @dentiﬁer is derived from the identifier of the superordinate concept complemented by an
additional nunjber which is vgue within its hierarchical level.

§ Figure 11 — Concept system for types of vehicles
EXAMPLE 3 C.D1e concept identifier “1.1.1 road vehicle” comprises: Subordinate concept of “1.1. wheeled vdhicle”
with number “1”.

In concept systems, subordinate concepts inherit characteristics from their superordinate concepts.
It is possible to introduce polyhierarchy in concept systems, i.e. one concept may be related to two or
more superordinate concepts. In this case, the superordinate concepts shall always belong to different
criteria of subdivision.

If the superordinate concepts in a polyhierarchy do not belong to different criteria of subdivision, one
conceptinherits two or more features eventually representing conflicting characteristics. Consequently
such concept systems should be corrected. See Figure 12 for an example of illegal polyhierarchy.
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TARGET GROUP

\

PHASE IN CLINICAL COURSE

L

lllegal polyhierarchy: The
superordinate concepts shall be
derived from different subdivision
criteria

T

Facet "Audience"

C\'\(bF

lacet "Phase”

(LV
Figure 12 — Example of an illegal polyhierarchy ’\b‘

7.2 | Differences between concept systems and classification g@ems
N\

Concept systems and classification systems primarily differ with
a concept system is to provide a simplified representation of
purplose of a classification system is to divide objects into
physijcal and non-physical things. N\
S

The [specific purpose of classification systems influe %S the decision about the arran

strugturing of its classes. Ideally, the classification s is derived from an underlying con

that provides the concepts, i.e. the knowledge about the facts that are used to set up the ¢

classfification system. This concept system is fr§tegrom considerations or limitations relatin
&

ses that form the basis

of applicability of the derived classification em. Its role is solely the representation o

abo x>
NG

nding on purpose, domain-speci ‘\c“ﬁles, desired complexity of the resulting classificg
her considerations, some classes” within a classification system may directly relate
bpts, while others may cova@ﬂore than one concept or just a portion of a concept.

a specific domain.

Depq
or of
conc

The 4
the n
mapj
such
whel
syste
deta
obje(
is un
rewd

issignment from conce}fgystems to classification systems is free, i.e. there are no stric
napping of a given c t system element, such as concept or feature. In most cases, ¢
bed on to one or classes and feature objects on to one or more property objects. S
as the mappin eature on to a set of class objects are also possible. Additionally, casg
e certain co system elements do not have any corresponding element atallin the ¢
m. The mapping completely depends on the intended area of applicability and the des
1 of the sification system. In all cases, the ultimate target is clearly specified sema|
tsth ake up the classification system. If the semantics of some parts of the classific
cl his is an indicator that the mapping from concept system to classification syste
ecommendations for the mappi iven in 7.4.1.

r

When relating to a well-defined concept system, the definitions and descriptions within the c

ect to purpose. Thg
wledge about objects,

purpose of
whereas the
for ordering

ement and
ceptsystem
asses of the
o to the area
[ knowledge

tion system
> to specific

F rules about
oncepts are
pecial cases
S may occur
lassification
ired level of
tics for the
tion system
may need

lassification

system can be expressed more clearly and concisely. The concept system provides the basis for clear
definitions and thus helps prevent overlaps, ambiguities or inconsistencies when specifying the areas of

applicability of classes or subdivisions of existing classes into further subclasses.

NOTE 1

More than one classification system can be derived from one concept system to address different user

communities who have different requirements for granularity of their classification system (see Figure 10). This

is a substantial benefit of using a concept system for modelling a classification system.

NOTE 2

Due to their transparency, concept system-based classification systems can be more easily localized.

Having precise information about semantics, characteristics, and area of applicability of the classes is necessary

in order to successfully localize a classification system.
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However, there are also differences in the structure of concept systems and classification systems.
In classification systems the linked elements are referred to as classes. Each class is intended to
group a set of like items, separating them from unlike items. In concept systems, one linked element
represents one concept.

7.3 Difficulties that may occur in non-concept system-based classification systems

Inclassificationsystems, relationsbetweenthe classesarenotspecifiedand the delimiting characteristics
of the classes are not always made explicit. This is the case in the extract of the classification system
in Figure 13, which was not based on a concept system. The classification had been set up in a kind of

“quick and

irty development” not being based on a concept system and thus showing some defici

S.

In the exam
have been s
sections inc

the design of the concept system in Figure 11.

In Figure 11
Figure 13. 1
are distingy
subordinatg
The concepf
respect to P
the users of
in alogical d

The structu
useful to int]

The structy
compreheng

ple in Figure 13, it is evident that by using principles of concept systems, this system
tructured in a more logical way, and thus could be intuitively easier to use. The\follo
ude examples of inappropriate design of the classification system in Figure 13;,compar

, the concepts are clearly delimited from each other, which is not the case for the class
n the concept system the concepts road vehicle, railborne vehicle, gireraft and water v4
ished with respect to CHANNEL OF TRANSPORTATION. Below,road vehicle are foun
concepts motor vehicle and cycle that are delimited with respectto MEANS OF PROPUL!
s farming vehicle and lifting vehicle, emergency vehicle, and¢ruck, are characterized
[URPOSE. The order of the classes in Figure 13 does not make this clear. It is much easi¢
the classification system to find the relevant class for aproduct if the classes are presg
rder, especially if the classification system comprisésunany classes and subclasses.

Fe of the classification system in Figure 13 should, therefore, be changed, and it may al
roduce additional criteria of subdivision.

ire shown in Figure 13 conflicts with the key requirements of consistency
ibility. The consistency requirement is:violated because the classes address overlap

rould
wing
ed to

esin
hicle
d the
5ION.
with
b1 for
nted

50 be

and
ping

aspects of afitomotive technology. Purpose, chaniiel of transportation, and type of vehicle are mixedl and

contained a

Because of t
Thus, the 5
classifying i
class a givei]

Figure 14 sh
in Figure 11

The exampld
may lead to
classificatio}
Assignment

b classes on the same hierarchical level.

he varying criteria of subdivision of the classes itis difficult to comprehend the classificg
econd key requirement (©f) comprehensibility is violated. Users may have problen
tems correctly using the. classification. Conversely, it is very difficult to foresee under W
item may be found.

ows the classifi¢ation system from Figure 13 together with the criteria of subdivision

e in the preceding shows that a classification system which is not based on a concept sy
classes-that are difficult to understand and thus to eventually erroneous structures
1 system violates the generic requirements of consistency and comprehensibility (see
pfpropertiesis also difficultand error-prone as the area of applicability of the classesis un

tion.
NS in
rhich

used

stem
The
5.3).
Clear.

An approach that avoids some of the above problems can be seen in Figure 15.
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LCI Automotive technology

- (] Automobile

4C| Aircraft
4‘/_| Vehicle (railborne)

IS0 22274:2013(E)

4C| Hoisting, lifting vehicle

4C| Water vehicle
4C| Special vehicle
4C| Bicycle
4C| Trailer

4C| Farming vehicle

LCI Automotive technology

Automobile

Special vehicle

4C| Bicycle

Figure 13 — Section of a defective classification system for types of vehicle

Channel of transport

ation

P1 Irpase

4C| Trailer

Farming vehicle

Figure 14 — The classification system of Figure 13 with indication of criteria of subdivision
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LCI Commercial and private vehicles

4C| Marine transport
4C| Railway machinery
4C| Aircraft
4r_| Non-motorized cycles

[ | { I Motorized cycles

| e ——

7.4 How

7.4.1 GuiIelines for creating a classification system-on the basis of a concept system

This subcla
basis of a ¢

Inordertoc
a) Definet

b) Identify

Motor vehicles

N 4C| Passenger vehicles

N 4C| Product and material transport vehicle
4C| Safety and rescue yehicles
4C| Special and reereational vehicles

Figure 15 — Classification system with cleas structure

Lo use a concept system to build a classification system

se gives some general recommendations on how to create a classification system o

eate a classification system on the basis of a concept system, steps a) to h) should be follg
he area of applicability, ptirpose, and intended target group of the classification systen
relevant concepts within the area of applicability of the classification system.

purpose of concept clarification and system consistency, it may be necessary to intrg
s that do notgive rise to classes in the classification system.

A concépt'system can comprise concepts that do not map on to classes in the classification sy

the chiaracteristics of the relevant concepts.

For the
concept
NOTE 1
c) Analysq
d) On the

h the

bncept system. In 7.4.2, the process.is described using an example based on the concept
system in Figure 11.

wed.

.

duce

stem.

ba<is of concept characteristics create a concept system, which should be grqph

cally

represented by a concept diagram.

e) Generate a systematic list of concepts on the basis of the systematic notations of concepts in the

concept

diagram.

f) Adjust the systematic list of concepts to meet the needs of the classification system. When making
these adjustments, it may be necessary to add or delete concepts in the systematic list of concepts
(see Table 4), such as:

1) to introduce additional concepts for concept clarification purposes or for a more detailed
presentation of the subject knowledge;

2) toadd a concept in several places to avoid structures containing illegal cases of polyhierarchy;
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3) to eliminate levels of the concept system that are not wanted because the concepts are too

fine grained.

[tisrecommended that the systematic list of concepts be thoroughly checked for concepts that should
not have equivalents in the classification system. These concepts should be deleted from the list.

g) Create a class for each concept and place it in a hierarchical structure that mirrors the structure of
the concept system.

h) Assign semantics to the classes by establishing correspondences between the concepts of the
systematic list of concepts and the classes of the classification system.

NOTE 2 It can be necessary to modify the outcome of previous steps in the light of the results-of|later steps in

ordel to receive an optimum result.

A simhple example of creating a classification system on the basis of the conceptysystem
is giYen in 7.4.2. An example of how to create a classification system on the basis of a con
comprising polyhierarchy is provided in 7.4.3.

7.4.2

The gtatement specifying the area of applicability shall clearly indjcdte the coverage of the c
systdém and, if necessary for clarity, exclusions shall be stated.The intention statement
information about the purposes and its target groups.

The
the characteristics of the concepts [see 7.4.1 step c)].

On the basis of the concept system in Figure 11, itiis possible to generate a systematic lisf]
as prjesented in Table 1 [see 7.4.1 step €)]. This list may serve as a basis for creating the co
part
position numbers. For example, “1.1” means-that wheeled vehicle is a subordinate class d
(generic relation).

Durihg the concept clarification process, it was beneficial to introduce the two concepts wh
(1.1)

Tablg
the basis of the systematic)list of concepts in Table 1. In both cases, simplifications comj
systematic list have beermade [see 7.4.1 steps €) and f)]:

Ya

Y4

The

ln Fl bura 12 contrihyta +0 o claavrar avnrviaw af tha claccac 1n tha clacoificatingy ooy
> o1ttt a55E5 t —TrO-WEeVE

ver, these two

Example creating a classification system on the basis of a coficept system

foncept system represented by the concept diagram.inrFigure 11 has been created on|

of a classification system. From this list, it'is possible to derive generic relations by 1

and craft (1.2), which are not'contained in the classification shown in Figure 13.

2 and Table 3 give twio different proposals for presenting classes in a classificatio

Table 2 omit§\the characteristics and simply presents the classification tree resul
gtraightforward mapping of the concepts in Table 1 on to classes;

Table 3<do€s not contain counterparts to the concepts wheeled vehicle and craft.

[wo, concepts wheeled vehicle and craft, which were found as classes in the original c

n Figure 11
cept system

lassification
can include

the basis of

of concepts
rresponding
heans of the
f “1 vehicle”

eeled vehicle

N system on
bared to the

ting from a

lassification

S Ul CTO; COMtI o utec—toU o CICur ST O v T v ICVvy O tiC— T oo T o i oirc oo oTITCTOtIOTY

classes may not be necessary for the intended use of the classification system, and they may, therefore,
be eliminated in order to make the classification system simpler.
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Table 1 — Systematic lists of concepts from the concept system in Figure 11

Notation Concept Characteristic Facet

1 Vehicle

1.1 Wheeled vehicle MEANS OF CONTACT: wheels Technology

1.1.1 Road vehicle CHANNEL OF TRANSPORTATION: road

1.1.1.1 Motor vehicle MEANS OF PROPULSION: motor

1.1.1.1.1 Automobile NUMBER OF WHEELS: three or four

1.1.1.2 Cycle MEANS OF PROPULSION: foot pedals

1.1.2 Railborne vehicle CHANNEL OF TRANSPORTATION: rail

1.2 Craft MEANS OF CONTACT: body of the vehicle

1.2.1 Aircraft CHANNEL OF TRANSPORTATION: air

1.2.2 Water vehicle CHANNEL OF TRANSPORTATION: water

1.3 Farming vehicle PURPOSE: farming Intended usagg

1.4 Lifting vehicle PURPOSE: lifting

1.5 Emergency vehicle PURPOSE: rescue

1.5.1 Ambulance PURPOSE: transport of ill or injured‘gersons

Table 2 — Classification system without explicit criteria of subdivision

1 Vehicle
1.1 (" Wheeled vehicle N
111 Road vehicle
1.1.1.1 Motor vehicle -
1.1.1.1.1 Automobile 38
1.1.1.2 Cycle 2
1.1.2 Railborne vehicle §
1.2 Craft
1.21 Aircraft
122 \_ Water vehicle )
1.3 (~ Farming vehicle N\
1.4 Lifting vehicle 3 o
15 Efmergency vehicle % §
1.5.1 Ambulance €°
15.2 \_ Fire engine Yy
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Table 3 — Classification system with explicit criteria of subdivision

Channel of . Number
transportation Propulsion of wheels Purpose
1 Vehicle 4 A
11 Wheeled vehicle
1.1.1 Road vehicle -
1.1.1.1 Motor vehicle 8
1.4.1.1.1 Automobile 2
1.1.1.2 Cycle ®
|_
1 1 2 Raﬂ'bul LA~ vch;u:c
1.2.1 Craft Aircraft 4
1.2.2 \_ Water vehicle ~AQ y,
1.3 ( Farming vslgi&’e )
1.4 Liftin /étncle AP
15 Erﬁ{ cy vehicle | [ &
E (2]
1.51 Cém ulance c°
1.5.2 \_ (-~ Fire engine Y,
g\\
7.4.3 Example of a classification system created on the ba51<<09\ concept system with polyhier-
archy
Figufe 16 shows an extract of a draft concept system 1ous types of wine. This concept system
contains several cases of polyhierarchy, i.e. one concept ated to two or more superordingte concepts.

The $uperordinate concepts of a concept in a polyh1
subdjivision. If the superordinate concepts do not
inherits two or more conflicting characteristics

igure 16, it is impossible for one concep@ be generically related to both red wine and
e concept “red white Bordeaux w1n8kdoes not exist.

hy shall always belong to different criteria of

g to different criteria of subdivision,

one concept

white wine,

REGION

COLOUR

FRENCH REGION GERMAN REGION

\ig

SWEETNESS GRAPE VARIE]|

Yy

|

Facet Colour Facet " Reg|on

Facet "Sweetness"

Facet "Grape variety"

"

Figure 16 — Extract of a draft concept system for types of wine
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Table 4 shows the systematic list corresponding to the concept system in Figure 16. The concepts with
double notations, i.e. the concepts that are related to two superordinate concepts, appear in italics.

Table 4 — Systematic list corresponding to the concept system in Figure 16

Notation Concept Facet
1 wine
1.1 red wine COLOUR
1.2 white wine
1.3 Erench wine REGION
1.3.1 Bordeaux
1.3.2 Burgundy
1.3.3 Loire
1.4 Italian wine
1.5 German wine
1.5.1 Mosel
1.6 sweet wine SWEETNESS
1.7 dry wine
1.8 Merlot GRAPE VARIETY
1.9 Shiraz
1.10 Riesling
1.1+1.3.1 red Bordeaux
1.2+1.3.1 white Bordeaux
11+132 red Burgundy
1.2+132 white Burgundy
1.2+1.51+1.6+110 sweet Riesling
1.2+151+1.7+110 dry Riesling
In Table 5, the criterion of subdivision SWEETNESS and the subordinate concepts under this criterion
are marked| for deletion by conversion to italics. This means that the classification system will not
distinguish the characteristice SWEETNESS.

Table 5 shoy
for physical

A criterion (
group of th

SWEETNES

vs the final vérsion of this extract of a classification system. This system may be used|both
y organizing-a wine inventory or for presenting products on the web.

f subdivision should be eliminated if it is not needed by the area of applicability and target
e classification system. In this case, the developer of the system needs to determine if
b IS’ mandatory or not.

When the concept system is further developed with respect to other criteria of subdivision, such as
GRAPE VARIETY, it may be necessary to reorganize the classification system accordingly.

The systematic notations may be changed into simplified identification numbers.
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Table 5 — Concepts marked for deletion (cf. Table 4)

Notation Concept Facet
1 wine
1.1 red wine COLOUR
1.2 white wine
1.3 French wine REGION
1.3.1 Bordeaux
1.3.2 Burgundy
1.3.3 Loire
1.4 [talian wine
1.5 German wine
1.5.1] Mosel
1.6 sweet wine SWEETNESS
17 dry wine
1.8 Merlot GRAPE VARIETY
19 Shiraz
1.10 Riesling
1.1+1.3.1 red Bordeaux
1.241.3.1 white Bordeaux
1.1 +41.3.2 red Burgundy
1.241.3.2 white Burgundy
1.2 441.5.1+1.10 Riesling wine
1.2 +1.51+1.6+1.10 sweet-Riesling
1.2 41.51+1.7+1.10 dfy Riesling
The final classification system (Fable 6) offers three classification trees in accordance with the facets
COLOUR, REGION, and GRAPE VARIETY. The classes belonging to the facet trees may be freely combined
to chpracterize types of winesthatare in the area ofapplicability of the classification system. Additionally,
frequently used cases such-as ‘Red Burgundy’ or ‘Riesling wine’ are included as predefined|categories.
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Table 6 — Final classification system

Notation Facet Class Class Class
1 wine
1.1 red wine
1.2 COLOUR white wine
1.3 French wine
1.3.1 Bordeaux
1.1+1.3.1 red Bordeaux
1.2+1.3.1 white Bordeaux
1.3.2 Burgundy
1.1+1.3.2 REGION red Burgundy
1.2+1.3.2 white,Burgundy
1.3.3 Loire
1.4 [talian wine
1.5 German wine
1.5.1 Mosel
1.8 Merlot
1.9 Shiraz
110 GRAPE VARIETY Riesling
1.2+1.51+[.10 Riesling wine

8 Requirements for an internationalized classification

8.1 Motivation

Despite the pse of the English language-aslingua franca in international trade, many people throughout
the world hpve limited command of that language. Even in countries such as the USA, localizatipn to
languages other than English may be.desirable due to the fact that large segments of the populatioh are
not anglophpnes.

Additionally, many customersSifeel more comfortable if they can have details on products or servides in
their own language and thus'localization can make a product more competitive. Examples 1 and 2 show
cases wherd localization-efforts are beneficial.

Situations wherelocalized content should be available include:

— informatjorexchange with local authorities;

— operation of equipment by local operators;

— post-sales support to local staff;

— regulatory requirements;

— required local content as part of industry projects.

EXAMPLE1  Arig for the oil industry in Brazil has an inventory of nearly 45,000 different items, from toilets
to high technology equipment. These rigs constantly undergo maintenance, which requires sophisticated
management of parts information. Large volumes of parts are regularly imported into the country. Each shipment

is accompanied by an invoice and packing list describing the shipped items. Brazilian customs regulations for the
oil and gas industry require detailed specifications of each part in Portuguese.
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When a “nylok shoulder for v-shear ram block screw” is imported by a company located in Brazil,

the item is described on the invoice simply as a “screw”. In order for the part to comply with the strict criteria of
the customs examination, the invoice must specify more precisely that it is part of a blowout preventer, a piece of
oilfield exploration equipment. Therefore, if the item is translated into Portuguese and classified as “parafuso de
nylok de ressalto para bloco de gaveta de corte”, the customer is eligible for the associated tax exemption.

8.2

Enabling multilingual environments

8.2.1 General

The task of enabling a classification system for a multilingual environment is carried out using two

diffe

8.2.2

Thet
systq

EXAN
class
begin

For a

—in
This
8.2.3

The |
meet
targg

EXAN
coop(
on an
For a
—lo

—lo

This

— in[ernationalization of content;

rent methods: internationalization and localization.

Internationalization

rocess of internationalizing a classification system covers design and developmentofac
m consisting of two or more parallel versions that vary in culture, regionler language.

PLE A company in Germany has affiliates in a number of other countries, and it want
fication system that exists in parallel in the languages of these countries;i.e. the company w
ning to develop the system in parallel in all relevant languages.

lassification systems, there are two types of internationalization:

ernationalization of data model, metadata, and system interface.

[nternational Standard only covers the internationalization of content.

Localization

process of localization of a classification system covers the adaptation of a classificatig
the requirements of a target locale, i.e. the language, cultural and other requirements
t market.

PLE A company in Germany has developed a classification system in German, and later o
brate with other companies+in English, i.e. the classification system is originally created in Gerr
English version is needed.

lassification systéms, there are two types of localization:
ralization ef.content;

ralization of data model, metadata, and system interface.

[nternational Standard only covers the localization of content.

lassification

s to create a
ints from the

n system to
of a specific

they want to
han, and later

8.3

Class identifiers

Classification systems play an indispensable role as communication aids for automated information
exchange within business processes. Therefore, class identifiers shall establish the identity of each
class unambiguously. For that purpose, globally unique identifiers shall be used, in accordance with
International Standards.

NOTE There exist various well-acknowledged methods to create and assign identifiers to classe
However, such methods are outside of the scope of this International Standard and are not further explained.

The following standards specify structure and content of identifiers:

— IS
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O/IEC 6523;
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s or concepts.
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— ISO/IEC 15418;

— ISO/IEC 15459-6;

— ISO/TS 29002-5.

9 Intern

ationalization aspects

9.1 General

Instruction
This clause
languages.

Internation
the require

9.2 Main

When inter]
localization
only to a cef
concept syst

If all concep
languages a
systems ma
concept syst

However, ve
in one langy
case,itisne

for the langliage in question. In the second case, the degree of equivalence should be described in gﬁe
l be determined if the terms chosen to represent those concepts can be used as equivallents

and it shoul
of each othe

EXAMPLE

9.3 Guids

lization is a complex process that ideally should be done once. It is beneficial for the w

provides guidelines for creating parallel versions of a classification system in two,or
uch parallel versions of a classification system may be based on parallel conceptSyste

ents of the intended target locales are known.

aining parallel concept systems

ationalizing concept systems, be prepared for the possibility that the subsequent st¢
may call for concepts that are not fully equivalent in the en¥isaged languages, but ov
tain degree. Therefore, internationalization should include provisions to maintain mu
ems in parallel that may correspond to each other partly‘or completely.

ts in two or more languages are equivalent, i.e. the‘characteristics of the concepts i
e equivalent, the concept systems of the languages correspond to each other. The co
y be merged, and the equivalent concepts are located at the same position in a multili
em.

ry often concepts and concept systems.dndifferent languages vary. Concepts may only
age community or concepts may slightly differ between language communities. In the
Cessary to introduce a new conceptiirthe concept system and propose a suitable design

I,

elines for the ereation of internationalized classification systems

create miultilingual classification systems on the basis of concept systems, steps a)
wed.

)

brk if

ps of
erlap
tiple

h the
cept
gual

exist
first
htion

tail,

See Table 7 for the~different interpretations of tree, wood, woods and forest in valrious
European languages.

to f)

he-area of applicability, purpose, and intended target group of the classification systen

.

Identify relevant concepts in both languages within the area of applicability of the classification system.

For the purpose of concept clarification and system consistency, concepts can be introduced that
do not give rise to classes in the classification system.

be graphically represented by a concept diagram.

Create a concept system for each language, based on the characteristics of the concepts, which may

Compare the language-specific concept systems in order to identify missing or mismatching concepts.

If all concepts in the desired languages are equivalent and the concept systems have the same

structure, then it is possible to create parallel localized versions of the classification system.

In order to
may be folld
a) Definet
b)

NOTE 1
c)
d)

1)
34
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If concepts and concept systems differ, approaches i) and ii) for creating parallel versions of the

classification system may be considered.

i) Ifaconcept exists in one language only, call it language A, it may be decided to

introduce a

placeholder for this concept in the other language together with a note expressing the fact

that this concept was introduced because there was no direct counterpart in

language B.

Additionally, a note should be given to classes derived from such placeholders, informing
the user that the concepts behind the classes in question only exist in language A.

If the concepts in the desired languages are not fully equivalent, the differences between

the concepts should be described in detail, and one of solutions I) or II) may be chosen.

iy
4

[reate systematic lists of concepts on the basis of the two concept diagrams in the two

INOTE 2
diagrams.

Align the systematic list of concepts to the néeds of the classification system.

[) Ifthetermsdesignating the two concepts may be used as equivalents of eachy
can be created in both languages on the basis of the proposed translations. A
be provided, informing the user that the underlying concepts are not'fully eq

1)
from the related concept used in language A that the terms [designating

ther, classes
note should
uivalent.

If the characteristics of a concept used in the desired language®, differ to sfich a degree

this concept

cannot be used as equivalent, a backward translation of language B tefms back to

language A may be proposed. Based on the results of tHe-backward translaf
additional concepts may be identified that need to bé introduced to the corj
related to language A. A note should be given to,classes derived from such
inform the user that the concepts behind the classes in question only exist iy

These systematic lists can be based on the §ystematic notations of the concepts i

Remove concepts that are too specific for the intended classification system.

It may be necessary to delete contepts that have been temporarily introduced into|
list for clarification purposes.or to adhere to formal rules. For example, in terming
a concept is delimited from'a coordinate concept by at least one delimiting char]
a placeholder was putinto the concept system to account for this rule, but therg
objects within the classification system that reflect this one delimiting characterist
a concept need ngthave a corresponding class in the classification system.

Remove duplieate concepts that are contained in the systematic list. Such duplicatd
in the casé.of polyhierarchy because a concept may be the subordinate concept t
one superordinate concept.

Map-the concepts contained in the systematic list of concepts into classes for the ¢
system.

ion process,
cept system
concepts to
language B.

languages.

h the concept

the concept
logy theory,
acteristic. If
are still no
ic, then such

S may occur
b more than

lassification

10 Localization aspects

10.1 General

Classification systems are often developed within one locale taking into consideration the local
technical, social, scientific or cultural specialities and peculiarities of that region. Such locale-specific
classification systems are often difficult to apply and use outside of that locale. Due to cultural and
linguistic differences, the meaning of the classes developed in one locale can be misinterpreted in other
locales. It may be necessary to redesign parts of locale-specific classification systems when localizing
them for other locales.
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10.2 Leading locale

Most activities and projects occur against a social and cultural background. This background largely
influences the way that concepts are perceived and knowledge is structured. To interpret definitions
and explanations, it is always necessary to take into account the cultural background against which
concepts or classes are specified.

The leading locale is the geographical and cultural environment in which a concept is conceived and
perceived. For interpretation problems, the leading locale shall serve as reference environment.

When mult111ngua1 cla551f1cat10n systems are locahzed to addltlonal locales 1t is 1mportant to know
which langus : is the
original soufrce language from Wthh the multllmgual system was derlved ThlS is necessary to érjsure
that a target language (language B) is not used as the source language for further translationga prdctice
which can spmetimes lead to poor translation results.

10.3 Namgs for classes, properties or values in different locales

If concepts pehind a classification system are equivalent in the different localesj.class names, property
names, and yalue names can be denoted by equivalent names in the language‘ef-each locale.

EXAMPLE Definition in multiple languages

EnglisH 10000276 Wine — Still “Includes any products that can be described/observed as an alcgholic
beverage made by the fermentation of the juice of the grapes, usually having an alcoholic content
by volume of 14 % or less.”

French 10000276 Vin — Tranquille « Comprend tous les produits qui peuvent étre décrits/obsprvés
comme étant des boissons alcoolisées élaborégsia partir de la fermentation de jus de raisin, pyant
généralement une teneur en alcool maximalede 14 %. »

Russiap 10000276 BuHo — Be3 rasa « BkJirouae®'’B ce6s1 Bce MPOAYKTBI, KOTOpPble MOTYT ONUCHIBATbCS/
paccMaTpuBaTbhCA KaK aJKOrOJIbHBIH HAIUTOK, U3TOTOBJIEHHBIN nyTeM ¢epMeHTaluu| coKa
BUHOI'PaZia, 0GbIYHO C COAEPKIHHEM aJIKOT0Jis 14 NPOLEHTOB UJIU MEHEE. »

10.4 Locale-specific objects, classes, properties and value domains

In certain ldcales, objects may exist that were not considered when building the classification syjstem
for the leading locale. In manyceases, the definitions of the classes in question have to be extend¢d by
additional nptes to make cledrthat those objects are included. If this strategy is not feasible, new classes
have to be imtroduced.

EXAMPLE 1 | Itis pogsihle that a North American classification system for automobiles does not include afclass
for micro car$, such asthe “Smart”%) automobile. When localizing this system for use in Europe, it can be necefsary
to add new clpsses'orto extend existing ones.

The classifi¢ation system shall allow for new classes to be added without changing the existing classes
or the class hierarchies.

Even if classes needed for certain target locales already exist in the classification system, different or
additional properties may be required to describe them in a way that is meaningful for those locales.

The classification system shall allow for new properties to be added to characterize new classes or extend
existing ones. A classification system developed for a specific locale may not need all the properties
defined for the leading locale or for other locales. Thus, a classification system may use a subset of the
properties that are used by other corresponding classification systems.

2) Product available commercially. This information is given for the convenience of users of this document and
does not constitute an endorsement by ISO of this product.
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Systematic class or property designations shall be designed in a way that there is enough room for new
classes or properties to be added without violating the rules and principles for composing them.

Even if existing classes and their properties are applicable in a local context, different value ranges,
measurement units or other scales may be required.

The differentvalues required for properties of classes in the differentlocalized versions of a classification
system should be available in the classification system of the leading locale or some other centralized
repository. This is to prevent inconsistencies such as the creation of different value names for the same

value concept.

EXAMPLE 2

Temperature in degrees Celsius or degrees Fahrenheit, size in metres or feet, different scales for

steel products, different standards.

10.5 Different classification criteria

In addition to new classes, new properties, and new value domains, localizing a-¢lassification[system may
also lead to new and different criteria for creating classes. Although the objects'that have to pe classified
may pe totally identical, a different tradition of grouping them into classe$ may be specific tio a locale.

EXANIPLE 1

EXAMPLE 2

they fire norma

In English, the term “screw” refers to externally threaded fasténers capable of being|inserted into
holes|in assembled parts, of mating with a preformed internal thread,orforming its own thread,|and of being
tight¢ned or released by torqueing their head. The term “bolt” refers-td externally threaded fasterers designed
forinsertion through holes in assembled parts that are normally intended to be tightened or released by torqueing
anut| The German term “Schraube” refers to all kinds of threadedfasteners and comprises both scrgws and bolts.

Passenger cars are classified differently in many countries although the cars may e exactly the
same| Cars may be classified by size, by price or by some pther criterion. The classification accordipg to the size
may dlepend on the typical sizes of cars in a country. Mid-size cars in the US may be well over 4,80 m gnd in Europe

lly less than 4,70 m.

In cafses where concepts used stem from seyeral sources, alternate concept identifiers may|be useful to
indidate the multiple origins of the concept.

EXAMPLE 3

Collections of units are maintained by many standardization bodies, e.g. ANSI, [EC, SO, UNSPSC.

10.4 Different intensions ef.concepts

Depgnding on the language and cultural conventions, the areas of applicability of concepty may differ.
Such|differences may affect clarity or correctness of textual parts of the classification sysfem, such as
definitions, when applied to different locales. As a consequence, such parts may need reworking. It may
also pe necessary.te rework parts of the classification system to reflect the areas of applicgbility of the
concepts withinthe different locales.

EXANIPLE See Table 7.
Table 7 — Cultural relativity in word meanings
English German Danish French Italian Spanish
Tree Baum Arbre Albero Arbol
Tree Lefia

Legno

Wood Holz Madera

Bois

Bosco Bosque

Woods Skov

Wald
Forest Forét Foresta Selva
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10.7 Brand names

Appellations of companies or of brands may occur in textual parts of a classification system. Depending
on the locale such appellations may differ and thus may be subject to localization.

Use of appellations of companies or of brands as class names or in definitions should be avoided. When
using such appellations in examples, be aware that the associations accompanying the name are often
limited to a specific region.

10.8 Further cultural aspects

10.8.1 Gengral

Localizatior] is more than finding the equivalent terms in language B (the target language)for textual
content. Log¢alization may require far-reaching changes of the textual and graphical,content of the
classificatiopn system. Therefore, special attention should be paid to areas such as:

a) pictures and figures;
b) formulge;

c) currendies;

d) dates ar[d calendars;
e) numerals;
f) units of|measure.

For softwarle applications, the following features are:ffequently embedded in the operating syjstem
and do not require extra work on the developer’s side. Nevertheless such differences may largely 4ffect
representatjon and interpretation of content and, therefore, should be taken into consideration:

— formatting and displaying data;
— fonts;
— typograjhy;

— text expajnsion.

10.8.2 Visuyal elements

Visual elemégnts such@s pictures or technical line drawings can be very effective at illustrating a concept.
However, tofacilitateinternationalization and localization, the content requires careful selection to avoid
misinterpretation: Cultural differences challenge the design and implementation of icons and symbols
for internatjonal use. What is meaningful and natural for one group may be ambiguous, unintelligille or
arbitrary for another.

Peopleinterpretvisual elements subjectively, based on their personal and cultural background. How people
acquire, organize, and utilize information is related to how they have learned to process information.

When developing visual elements for use in a global context the following types of content should be
used with great care or avoided:

— letter figures;
— human body elements and body language;
— humour, puns, and slang;

— ethnic, racial, political, and religious content;
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— gender-specific elements;

— animals;

— sexual and violent elements;

— regional conventions, such as reading direction, date or time, and currencies;
— metaphors, mythology and folklore;

— sports-related activities or environments;

1 b 1 de L ) . de £l yapa | ——
— elenrentsorciraractersironriteratur C, 111111 Ul (CICVISIUIL.

Including text in visual elements should be avoided, since the text would have to be transldted for each
target locale.

NOTE 1  Within ISO and IEC, sets of icons and symbols are globally standardized/$uch as IEC $0417-DB,[17]
ISO 7Pp00I[3] or ISO/IEC 11581.[8] These standards help to express content in an internationally accepted way.

NOTE 2  Charts that depict curved shapes or trends relying on a left to right\reéading, such as bgr charts, can
be mjsinterpreted in communities that read from right to left. Provide a direction-neutral repredentation or a
sepatfate chart for each reading direction.

EXANPLE Visual elements such as curves or bar charts depicting trends or mathematical funcfions possess
almof$t always a reading order, whereas diagrams showing charts such as pie charts or data m¢dels may be
direction-neutral. Any characters or numerals presenting text orxiumbers always have a reading direction.

10.8{3 Formulae

Mathematical formulae are a very precise representation of mathematical concepts. They are often used
to precisely define the semantics of classes or characteristics. Nevertheless, mathematical notation is also
subjedct to cultural diversities, requiring different fonts, symbols, writing directions or other pdaptations.

EXAMPLE 1  English formula:

[

X ifx<0

©n 'ﬁ‘
—. =

x'.dx ifxeS

=

tan'ft otherwise (with w=3,142)

EXANPEE 2 French formula:

X six<0
i=1
N
'[xi.dx sixe§
f(x)={
tanm sinon (avec t=3,142)

EXAMPLE 3  Machrek (Arabic) formula:
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10.8.4 Cur

rencies

Although th
has regional

— currency|
— currency|
— negatives
— separatol
EXAMPLE
a)

the curr
like “CH]

b) thecurr
c) therear
iy
2) inD|
3)

10.8.5 Dat¢

Although th
uniform thr
order and se

In addition
Gregorian (
Hijri (Islam

in the UK, the negative sign is before both the currency symbol and the number,

in the Netherlands, the negative sigh.is after the number.

diversities. Thus, currency formatting shall take into consideration the followingele
symbol;

symbol placement;

amount display;

" characters.

Examples of different ways for noting currencies include:

bncy is represented by a pre-defined symbol like the European Euro “€” or by a combination of 14
" for the Swiss franc;

bncy symbol can be placed either before or after the digits;

e various methods to display negative amounts)e.g.:

enmark, the negative sign is betwegn the currency symbol and the number,

ps and calendars

ere is an Internatiohal Standard for date formats (ISO 8601[4]), date formatting still i
pughout the world? Although each date displays the day, month, and year, their present
parators can’differ. There can even be differences between regions within the same cou

Western) calendar is in widespread use, some cultures use other calendars, such a
c)€alendar.

EXAMPLE
(Spain), and ]

40

ere is an International Standard for currency codes (ISO 4217[2]), currency formatting still

ents:

tters

S not
htion
ntry.

to date{formatting, one may need to adapt to a variety of calendars. Although the

s the

Comparison of the fong date format of Wednesday, March 07, 2001, between Englisn (US), Sp
apanese:

Table 8 — Regional differences in date formats

Region Long date format
English (US) Wednesday, March 07,2001
Spanish (Spain) miércoles, 07 de marzo de 2001
Japanese 20013 H7H

anish
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