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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

The terms and definitions in this document are applicable to all ISO/TC 184/SC 4 standards. Depending upon
the standard, these terms can be implemented as classes, relationships, properties or other types of model
or ontology element. The core terms can be used in the documentation of the links between the different
standardized data models, ontologies and software applications that need to work together to produce a
digital twin for an industrial activity. The terms in the set can also help with data integrity by making sure
we are talking about the same thing.

This document:

— prov idec avocahulavyg that is-not C}‘:ly undarctand-hla hy 1SO /TC 184 /SC Aaxperts but qloc b~1 domain

T ST v otoooToT y oot TrrrorerotorrororoTeo ot o TOoTy X pTTtootUT Ty

engipeers and by business decision makers; (.f/{)

NOTE1 Many of the terms and definitions can already exist in the Oxford English Dictionarbein standards,
but the definition of an integration layer requires their selection and so even these terms ar%bcluded.

— enalles the development of reference data that are equally applicable to all ISO/(Z{}‘:)%ZL/SC 4 sthndards;

NOTE2  Domain experts will produce detailed taxonomies that specialise gene S:J'Qems identified by terms in
the set. The domain experts will not need detailed knowledge of any particuladﬁ /TC 184/SC 4 stanglard or of
any particular top-level ontology. O_)

N\
— defimes an interface to reference data developed outside ISO/TC 18 4, and thereby enables {ts use by
all ISO/TC 184/SC 4 standards.

NOTE 3 Thisdocumentisintended to be analogous in the induﬁ?al domain to the Dublin Core in the document
manggement domain. The original Dublin Core metadata set g\ ted of only 15 terms. This initial set|has since
been|lexpanded to 55 terms. This document is of a similar si%

The role fof this document in the development of refere c%%ata libraries is shown informally in Figuyre 1.
)
\)

“top-level” ontologies or data models created by

- philosophers/physicists/ontologists/data mddellers

BFO 1SO 15926-2 ¥ data model
ontology ontology or ontology

core terminology for industrial data
created by ISO TC 184/SC 4 experts

> created by domain experts

Figure 1 — Role of this document in the development of reference data libraries
A top-level ontology in Figure 1 addresses generic issues such as the representation of whole-part
relationships, change over time, and the distinction between actual objects, requirements and plans.

At present ISO 10303 does not contain a top-level ontology. However, the Integrated Resource data models
can be regarded as containing an informal top-level ontology. ISO 15926-2 is a top-level ontology.

© IS0 2025 - All rights reserved
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The reference data libraries for different domains in Figure 1 are shown as independent. In practice there
are large overlaps. This document shows which reference data items are specialisations of the same generic
item, and therefore make the overlaps easier to manage.

The approach used to develop the content of this document and to define its scope is described in Annex A
“Development methodology”.

The guidance on groups of terms and their motivation is contained in Annex B “Guidance on groups of terms”.
NOTE1 The methodology followed in the development of this document has been to:

a) define a thing about which industrial data is held using natural language;

b) assignapreferred term consisting of one or more English Tanguage words to the thing.

Because tlhe things and their definitions are primary with terms assigned to them, this document canfalso He called a

“thesaurys”.

NOTE 2 | In this document the preferred terms are unique. In some cases, admitted terms are.also given, hich are
not necesparily unique.

NOTE 3 | Where possible the terms are taken from international standards.
NOTE 4 | The terms can be used in the text definitions and descriptions of entities-dnd attributes in indugtrial data

models, and of classes and relationships in industrial ontologies. The terms can‘be used in the text definitions and
descripti¢ns of items within industrial data libraries for particular industrial domains.
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Automation systems and integration — Core vocabulary for
industrial data

1

Scope

ThlS dOC mant cnacifine o oo bl oy o s o] dobo +l o4 d“‘:i; ac ganaric toreac fon bt oo+ o

t exist in

T SpTTITics o vvvuuunux_y TOFtHheauStrartata—tnat TITIC S SCTICT et S—+of CIITIT S S5 oo

more thgn one industrial domain.

The following are within the scope of this document:

definition of terms for generic types of industrial thing;

EXAMPLE 1  Definitions of the terms “material object”, “artefact” and “product” are within the vocab

defipition of terms relevant to assemblies, systems and their breakdown structures;

defimition of terms relevant to activities and participation in activitigs;

defimition of terms relevant to positions and roles in organizatios;

defimition of terms relevant to behaviour, capability and function;

definpition of terms relevant to state and condition;

definpition of terms relevant to specifications, designs.and plans;

definition of terms relevant to versions, alternativés’and configurations for specifications, designs a

defipition of terms relevant to signals and.ether carriers of information and to devices thaf
signpls and information;

defimition of terms relevant to physical quantities and properties.

The following are outside the scope-0f'this document:

2

defimition of terms that are relevant to data themselves, rather than the things that data are ab)|
EXAMPLE 2 Definitions-of the terms “data” and “information” are not within the vocabulary.
definpition of terms that are relevant to representations.

EXAMPLE 3 < Definitions of the terms “representation” and “model” are not within the vocabulary.

ulary.

nd plans;

process

out;

Noqmative references

There are no normative references in this document.

3

Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

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

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

© IS0 2025 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org

3.2 Terms related to particular and kind

3.21

particular

individual

thing existing in space and time

EXAMPLE1 The pump with serial number “X12345”, which was supplied by Fred Bloggs and Co. to UGE Inc. on
2019-09-27, is a particular pump.

EXAMPLh 2 Thc CUIITpPULcl fllc lll.LlJ./l/IW W VV.u}.{C.LUlIl/’dlllludl'l [S]919) Lllzolg.dub)ﬁ ib d pur Ll'(.ul'(ll CUHIputLcl fle. It was
created af a particular time and may be deleted in the future. It exists on a particular server somewhere,

Note 1 tofentry: The term “individual” is used in ISO/TS 10303-1164:2023, 4.3.1, and ISO 15926-2:2003,3.1.4.

Note 2 to|entry: [EC 81346-1:2022, 3.16 defines the term “product individual” with the samemieaning as particular
product ($.3.3).

Note 3 tofentry: The term particular is used as a qualifier of another term.

Note 4 td entry: In this document, the term particular is not used on its own, exeept where the qualifigd term is
understogd.

Note 5 tqd entry: “Realized” is a natural term where qualified term is product (3.3.3), but less natural yhere the
qualified ferm is person (3.10.2).

Note 6 to|entry: The term “individual” is used on its own in OWL to-mean an object within the domain. I OWL DL
(OWL stafements following specified syntactic restrictions that aré.interpreted using the OWL 2 Direct Sempntics) an
OWL indifidual cannot also be an OWL class. In OWL-Full (whieh‘heed not follow the above semantic restriqtions and
is interprpted using the OWL 2 RDF-Based Semantics) an OWLsindividual can also be an OWL class.

Note 7 tolentry: The space and time within which a partic@ar thing exists can be unknown.

Note 8 to|entry: Some ontological approaches describe plans for the future or scenarios in terms of particufar things
that exist|lin possible worlds. The vocabulary defined here neither prescribes nor precludes such approaches

Note 9 to pntry: ISO 10303 allows a particularthing to be either actually existing or planned for the future. A particular
thing that is actually existing is also calléd “realized”.

Note 10 tp entry: In ISO/TS 10303¢4000:2023 and in the Application Reference Model of ISO 10303-242:2022, term

“product’| is replaced by “part” se.that the following terms are used: “individual part”, “planned individual jpart” and
“realizedfindividual part”.

3.2.2
kind
class
type
things that haVe-'something in common

EXAMPLE 1~/ Pump is a kind of material object (3.3.2). Each particular (3.2.1) material object of this kind id intended
to add mechanical energy to a fluid. This is a generic kind of material object.

EXAMPLE 2 The “Fred Bloggs and Co. model A-101 pump” is a kind of material object. Each particular pump of this
kind has a rated power of 1 kW. There are many other quantitative properties possessed by each particular pump of
this kind. This is a specific kind of material object.

Note 1 to entry: The term “class” is used in ISO 15926-2:2003, 3.1.1, and ISO/TS 10303-54:2005, 3.2.1.

Note 2 to entry: The terms “type” and “class” are used in IEC 81346-1:2022, 3.17 and 3.20, with meanings which are
both similar to kind.

Note 3 to entry: The term kind is a qualifier of another term, usually in the form “kind of”. In this document, the term
kind is not used on its own as a noun, except where the qualified term is understood.

© IS0 2025 - All rights reserved
2


https://www.electropedia.org/
http://www.uge.com/annual-report/2019.docx
https://standardsiso.com/api/?name=49712226861df3f94413244a6a9bf2ea

ISO/TS 23164:2025(en)

Note 4 to entry: Depending on the what all things of a kind have in common, a kind can be “generic” or “specific”. A
generic kind is one that is defined in sources used throughout industry, such as standards. A specific kind is often
defined by an organization as part of a specification.

Note 5 to entry: What things of the same kind have in common can be specified.

Note 6 to entry: “Class” and “type” are possible synonyms for kind. “Class” is used in ISO 15926-2:2003, 3.1.1 with a
meaning that is close to “set” in mathematics. The uses of these terms in ontologies or data modelling languages is not
necessarily consistent with the less formal use here.

Note 7 to entry: ISO 10303 mostly uses the term “class”. The usage of this term is defined in ISO/TS 10303-1114:2019,
4.3.1 defines the entity Classification_assignment to be “the assignment of a Class to product or activity data for their
classification”.

Within ISP 10303, a “part” can be a kind of thing. ISO/TS 10303-1022:2014, 3.1.2.2 defines a part to be “disCrete object
that can dome into existence as a consequence of a manufacturing process”.

Within ISP 10303, a “concept” is a kind of thing. ISO/TS 10303-1060:2004, 4.1.2 defines the entity Product_doncept to
be “an idgntification of a set of similar products that were, are or will be proposed to customers?,

Within IS0 10303 the term “type” is used in some circumstances. ISO/TS 10303-1240:2004;4.2.2 defines the entity
Organization_type to be a “recognized kind of organization”. ISO/TS 10303-1245:200444:3.1 defines the entity Type_
of_persor to be a “type of person”.

3.3 Terms related to artefact, product and material object

3.3.1
artefact
thing thdt is a result of human activity

EXAMPLE 1 The noise of vented steam from plant UGE-1 on 2020-03-17 is an artefact.
EXAMPLE 2 The footprints of Neil Armstrong on the modn are artefacts.

3.3.2
materia| object
thing thdt occupies space and possesses restmass

EXAMPLE1 A washer is stamped from a sheet of steel. The sheet of steel is a material object and a product (3.3.3).
The stamping process creates two new material objects and products:

— the Washer;

— adigc of waste steel thatisTemoved to make the hole in the washer.

The original sheet of steeleontinues to exist but now has a hole in it. The washer is a product intended for sjle or use,
whilst the¢ disc of waste’steel and the steel sheet with hole in it may be waste products.

EXAMPLE 2  Thébatch of liquid B-101 is stored in tank A. The batch B-101 is a material object. The contents of tank
A are then dividédso that some goes into tank B and some into tank C. The contents of tanks B and C are twq different
material pbjects{ We can say that the contents of tanks B and C came from batch B-101 for traceability, bt it is an
ect B-101
en it was

Note 1 to entry: A material object can be a discrete solid quantity of material, or a part of a larger quantity of solid
material. A material object can be a quantity of fluid material, or a part of a large quantity of fluid material.

Note 2 to entry: The beginning or end of the life or existence of a material object can be an arbitrary administrative
decision. A material object can be deemed to come into existence at a stage of a manufacturing process. A material
object can be deemed to have ended its life at a stage of a dismantling or recycling process.

Note 3 to entry: The matter that a material object consists of can exist before the material object begins. This matter is
other material objects. Similarly, the matter a material object consists of can continue to exist after the material object
ends. This matter is also another material object.

© IS0 2025 - All rights reserved
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3.3.3

product

thing thatis intended to be either sold, or delivered, or used as input to another human activity, or transferred
to the environment as waste

Note 1 to entry: This definition encompasses the following:

— sales product: This is something produced or extracted for sale. It is not necessarily an artefact (3.3.1), because
it can be raw material or agricultural produce. It is not necessarily a material object (3.3.2), because it can be
software.

— intermediate product: This is something that has been produced and thatis intended for further processing before
end use.

— waste product: This is something that has been produced, but is unwanted by its producer. It can benpyt to other
procgsses or transferred to the environment.

Note 2 tolentry: A product is distinguished from a service (3.11.2) in this document. The term “product and gervice” is
used for things that are a combination of the two.

Note 3 td entry: A product can be raw material extracted from the ground, timber from"a forest, or agricultural
produce.

Note 4 tofentry: A product can be intangible, such as software or a product design.
Note 5 tofentry: A product can be energy, such as a supply of electricity or heat(

3.34
materia| product
product (3.3.3) that is a material object (3.3.2)

Note 1 tolentry: A material product can be an unfinished productthat is produced by a materials supplier, and that is
input to other manufacturing processes (3.11.1).

3.4 Terms related to part and component

3.4.1
part
thing thdt is a part of a whole

EXAMPLE 1 The front offside wheel\of the vehicle with registration “DV 58 HUK” is a part of the vehicl¢. It is not
arbitrary)but an assembly element (3.5.3). It is also a material object (3.3.2). The material that is the front offdide wheel
can change from time to time during the life of the vehicle.

EXAMPLE 2  The compantiment “P-13” of the ship Arctic Queen is a part of the ship. Itis not arbitrary, but a byreakdown
element (3.7.4) of a spatial breakdown of the ship.

Note 1 td entry: Each'thing is always a part of many other things. Therefore, calling a thing a “part” cdnveys no
information other‘than that there is a part-whole relationship of interest.

Note 2 to|entry* A part can be an arbitrary division of the whole. A part can also be not arbitrary. A part ghat is not
arbitrary|cabVbe an assembly element, a system element (3.5.8), a network element (3.5.12), or a breakdown eljment.

Note 3 to entry: If the whole is a material object, then each partis also a material object. However, a part can be different
material at different times.

Note 4 to entry: A part can be identified solely by the place where it is. A part is not necessarily a serial numbered
material product (3.3.4).

Note 5 to entry: If a part is a material object which can be replaced, then the identity of the part is derived from its
relationship with the whole that it is part of.

Note 6 to entry: A part can be a shape feature (3.4.2).

Note 7 to entry: A part can be empty space. In a process plant, an access route can be an important and identified part.

© IS0 2025 - All rights reserved
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3.4.2
shape feature
part (3.4.1) that is distinguished from a whole by its shape

Note 1 to entry: A shape feature is not usually a component (3.4.2) for an assembly (3.5.2). A shape feature is not usually
separable from the whole.

Note 2 to entry: A shape feature can be formed by the addition or removal of material. A shape feature can be a hole.

Note 3 to entry: A shape feature can be classified according to its shape. Such classifications include thread, groove,
slot, and stud.

Note 4 to entry: A shape feature can be classified according to its engineering purpose. Such classifications include
lifting lug and drain hole.

Note 5 to|entry: The boundary of a shape feature can be incompletely defined. Hence the boundary betweep a lifting
lug and tHe material object (3.3.4) to which it is fixed can be vague. It can be somewhere in the region of the Weld.

3.4.3
compongnt
product (3.3.3) that was created with the intention that it be part of an assembly-(3.5.2), system (|3.5.6) or
network (3.5.11)

EXAMPLE 1  Nutis a generic kind (3.2.2) of component.

EXAMPLE 2  Flange nut is a generic kind of component.

EXAMPLE 3  “Flange nut to specification N-DEF” is a specific kind of eomponent.
Note 1 tofentry: A component is usually a material object (3.3.2), but:.Can be a non-material thing such as softyare.
Note 2 tofentry: A component can be an assembly.

Note 3 tofentry: A component can have different statuses diring its life, such as:
— notassembled: available for use in an assembly;

— asseibled and replaceable: can be removed-from its assembly and replaced by a component with similalr form, fit
or fupction;

— asseimbled and not replaceable: canniet be removed from its assembly.

In a factojry that makes circuit boards;’a bare board is a component, which initially has the status of not agpsembled.
Once it is| part of a completed circuit board, it has the status of assembled and not replaceable. A completed circuit
board is ifself a component. In@distribution centre, a complete circuit board has the status of not assembled

Note 4 tolentry: In ISO/T810303-4000:2023 and in the Application Reference Model of ISO 10303-242:2022{ the term
“product’]is replaced by fpart”. With this usage, it can be a component that is being referred to.

3.5 Terms related to things that are aggregations of parts

3.5.1
collection
aggregation
two or more particular (3.2.1) things together as a whole, where the relationships between the things are
unimportant

EXAMPLE1 The load of bricks delivered to site UGE-1 on 2020-03-17 is a particular collection of bricks. The load of
bricks is also an artefact (3.3.1), material object (3.3.2) and product (3.3.3).

EXAMPLE 2 The paintings in the UK National Gallery are a collection. The paintings in the collection change from
time to time.

Note 1 to entry: A collection is not a set. If the things in a collection are material objects, then the collection is itself also
a material object.

© IS0 2025 - All rights reserved
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Note 2 to entry: A collection can be arbitrary, non-contiguous or both.
Note 3 to entry: The parts (3.4.1) of a collection can change during the life of the collection.

3.5.2
assembly
two or more things, where each is a material object (3.3.2), assembled together into a contiguous whole

Note 1 to entry: A distinct part (3.4.1) within an assembly is an assembly element (3.4.3).

3.5.3
assembly element
material object (3.3.2) that is assembled with others to create an assembly (3.5.2)

EXAMPLE1 The building with site identifier “B-101" is a particular (3.2.1) assembly. Some of its assembiy| elements,
such as dpors and windows, are components (3.4.3) which are brought to the site. Other assembly elemeunts, sfich as the
walls, arg made in-place.

Each walljof building “B-101" is a particular assembly. A wall has bricks as assembly elements. The'bricks are cofnponents.

EXAMPLE 2  The motor car with registration number “DV 58 HUK” is a particular assembly. All of its|assembly
elements|are components, such as the body shell, engine, and transmission. The €ngine is usually regarded as
replaceable, whilst the body shell is not.

EXAMPLE 3  The engine design “E-ABC” is or defines (according to ontological view) a kind (3.2.2) of assgmbly. The
arrangenjent of the head nuts for the engine design “E-ABC” is shown in Figure& 2.

SRR
\b bl blb b4 4ldalda

i @@ 5 ‘r’@@@

CORTERR

Figure 2 — Head nut arrangement for engine design “E-ABC”

\S)

@/-'O

EXAMPLE4  The material of the cylinder head directly under head nut 27 of the engine with serial number
“98/12345” is a particular part. This is not a particular assembly element but an arbitrary particular part (3.4.1). The
material could change if that material were ground out and new material welded in.

EXAMPLES5  The material of the cylinder head directly under head nut 27 of the kind of engine to design E-ABC is a
kind of part. This is not a kind of assembly element but an arbitrary kind of part.

© IS0 2025 - All rights reserved
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Note 1 to entry: An assembly element exists only as a part of an assembly. Its identity depends upon the assembly so that
when an assembly ceases to exist, so necessarily do all of its assembly elements. A component that has been used as an
assembly element can continue to exist and may be refurbished and re-used elsewhere.

Note 2 to entry: An assembly element can be made in-place, or can be a component which has been brought from
elsewhere.

Note 3 to entry: An assembly element can be replaceable. In a design, some assembly elements can be flagged as
replaceable parts.

Note 4 to entry: An assembly element can be joined by welding, and therefore cannot be replaced easily. An assembly
element can be joined by nuts and bolts, and therefore can be replaced more easily.

Note 5 to Etry A part of am assenbiy Tal be amm arpitrarity defined part, WiiciT s ot am assemnbly eterernt.

3.5.4
compongnt in an assembly

occurrerjce

assembly| element (3.5.3) that is a component (3.4.3)

EXAMPLE 1 Head nutis a generic kind (3.3.2) of component in an assembly.
EXAMPLE 2  The “head nut labelled 27 within engine design E-ABC” is a specific kifig\of component in an agsembly.

EXAMPLE 3  The “head nut labelled 27 of the engine with serial number 98/12345” is a particular (3.3.1) gomponent
in an assgmbly. During the life of the engine with serial number “98/12345” @ifferent particular components can be
installed ps this particular component in an assembly.

Note 1 to| entry: An assembly element, such as a wall of a building, cartbe built in-place and is not a complonent. An
assembly glement, such as a window frame, can exist before being part,(3.4.1) of an assembly (3.5.2), and is a component.

Note 2 tofentry: During the life of a particular assembly, a particular component in an assembly can be replaceg.

Note 3 tolentry: ISO/TS 10303-1026:2023 defines an approach to the design for manufacture, the actual mapufacture
and mainfenance of parts, that are assemblies. The following are defined:

— pronjissory usage: the relationship between™ah assembly and a component, regardless of the number of
interjmediate levels between them, which supports the representation of a bill of material;

— next|assembly usage: the relationship between a component and its immediate parent assembly in p product
strugture.

These structures are used duringdesign relating kinds of product (“parts” in ISO 10303 terminology) and during
operation and maintenance relating particular products (“individual parts” in ISO 10303 terminology). At the
design stage, the relationshipsare between “parts” or “occurrences of parts”. An “occurrence of a part” is g “part” or
“configurpd part” that is in-an.identified role. An “occurrence of a part” can have specific properties or neeld specific
maintenajnce.

Note 4 td entry: The\term replaceable part is a near synonym. However, a component in an assembly nepd not be
practicallly replaceable.

3.5.5
sub-ass¢mbly
assembly element (3.5.3) that is an assembly (3.5.2)

EXAMPLE The building with site identifier “B-101" is a particular (3.2.1) assembly. Each wall of building “B-101" is
a particular sub-assembly. A wall has bricks as assembly elements (3.5.3). The bricks are components (3.4.3).

Note 1 to entry: Usually a sub-assembly is a component. It is possible that some sub-assemblies can only exist when part
(3.4.1) of a whole, and therefore are not components even though they are assembled from components.

Note 2 to entry: During the life of a particular assembly, a particular sub-assembly can be replaced.
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3.5.6
system
two or more things with interactions between them, giving the whole a behaviour (3.8.1)

Note 1 to entry: A interacting part of a system is a system element (3.5.8).

Note 2 to entry: A system has a breakdown (3.7.1) into its system elements. A system can have other breakdowns into
parts (3.4.1) that are not system elements.

Note 3 to entry: A system can have parts which are not system elements. A part of a system can be all that is within a
particular area or compartment. This part can be without a function (3.8.3) as a whole, and can be neither a sub-system
(3.5.10) nor a component (3.4.3).

3.5.7
engineefred system
system (3.5.6) that is an artefact (3.3.1) created for a purpose

Note 1 tofentry: An engineered system is intended to have capabilities (3.8.2).
Note 2 tofentry: An engineered system can have system elements (3.5.8) in the natural world that are not artefacts.

3.5.8
system ¢lement
thing thdt is one of the interacting parts that together form a system (3.5.6)

Note 1 tofentry: A system element of a engineered system (3.5.7) has a functign (3.8.3).

Note 2 to pntry: A system element can be a sub-system (3.5.10), a compontent(3.4.3) or both. A circuit board can be a sub-
system, byt if it is replaced as a whole when anything goes wrong it is\also a component.

3.59
componpnt in a system
system element (3.5.8) that is a component (3.4.3)

EXAMPLJ The relationship between a component and a system (3.5.6) can be complicated. Conside a circuit
board that has some parts (3.4.1) that interact with-“system A” and some parts that interact with “system B”. The
circuit board is a component, but not a system element (3.5.8) of either “system A” or “system B”.

The circdit board is a component in an assembly within the assembly (3.5.2) that is the rack of circuit boards. The
circuit board can be a component in a system of the system has both “system A” and “system B” as sub-systemg (3.5.10).

Note 1 tofentry: During the life of a particular (3.2.1) system, a particular component in a system can be repladed.

Note 2 tolentry: A component in a.system is a functionally defined role within a particular system that exists flor the life
of the system. A component isusdally a product (3.3.3) which may be able fill that role. Because of the different identity
criteria apd lifecycles of these things, component of a system is not a specialisation of component.

3.5.10
sub-system
system element,(3.5.8) that is a system (3.5.6)

3.5.11
network
two or more things with discrete connections between them

EXAMPLE The South Eastern Railway is a transport network. The railway stations are network elements (3.5.12)
and the connections between them are train operations. There can be a flow of passengers between railway stations.

Note 1 to entry: A connected part (3.4.1) of a network is a network element.
Note 2 to entry: Things are connected if something can pass between them. If mechanical force can pass, then things

are physically connected. Things are also connected in energy or information can pass between them. Hence a satellite
can be a part of a network that is a communications system.
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Note 3 to entry: A line of posts preventing the access of vehicles is an assembly (3.5.2), but not a network because the

parts are

not connected.

Note 4 to entry: A network has a breakdown (3.7.1) into its network elements and into the connectors between elements
if these are regarded as objects. A network can have other breakdowns into parts that are not network elements or

connecto

3.5.12

Is.

network element
one of the connected things that together form a network (3.5.11)

3.6 Terms related to activity and participation

3.6.1
activity

something that happens or is being done

EXAMPLE1 The pumping of batch B-101 from tank A to tank B on 2019-10-09 is a particular'(3:2.1) activi

EXAMPLE 2  Pumping is a generic kind (3.2.2) of activity.

EXAMPLE 3  “Pumping from tank A to tank B” is a specific kind of activity.

Note 1 to

Note 2 to

Note 3 to

entry: An activity causes a change in the world.
entry: Different industry sectors define kinds of activity and roles{3.6.3) useful to their businesses

entry: The beginning and end of an activity can be an arbitrarjxadministrative decision. At an insta

one activity can end and another, which consists of the same people and material, can begin.

Note 4 to

entry: An activity can be intended to take place in the-future. The term “planned” can be used as a

for “intenjded”, and can imply not only an intention, but the existence of a plan (3.13.2).

Note 5 to| entry: The FRISCO (Framework of Informatieii“System Concepts) report [331 defines kinds of aq

kinds of r
3.6.2

le.

particippnt
thing thdt contributes to the performanceof an activity (3.6.1) or that is affected by an activity

EXAMPLE1  Pump P-101 is a particular (3.2.1) participant in the activity of pumping batch B-101 from
tank B on|2019-10-09. The fluid thatis:pumped is also a particular participant.

EXAMPLE 2 John Doe is a particular participant in project Refurb-101 during 2018. He is the particular p

with the

ole (3.6.3) of projecturianager.

EXAMPLE 3  The shig)Arctic Queen is a particular participant in the operation of platform UGE-1 during M
is the particular participant with the role of support vessel.

3.6.3
role

htin time,

synonym

tivity and

tank A to

articipant

y 2019. It

kind of pprticipant
kind (3.2.2) of participant3.6.2)

EXAMPLE1 Performer of pumping is a generic role.

EXAMPLE 2  “Performer of pumping from tank A to B” is a specific role.

EXAMPLE 3  Project manager is a generic role.

EXAMPLE 4  Supportvessel is a generic role.
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3.7 Terms related to breakdown

3.71

breakdown

tree structure of whole-part relationships such that at each level of the tree structure the vertices of the tree
are disjoint

EXAMPLE ISO 14224:2016 defines kinds (3.2.2) of breakdown for maintenance. A kind of breakdown for a pump
taken from [SO 14224:2016, 8.1 is shown in Figure 3.

Note 1 to entry: This breakdown has top level parts: power transmission, pump unit, control and monitoring,
lubrication system, and miscellaneous. The inclusion of miscellaneous makes this a complete breakdown.

Note 2 to| entry: There can be different breakdowns of the same thing for different purposes, such as pro¢urement,
constructlion, and maintenance.
Note 3 tofentry: A breakdown can be a complete breakdown (3.7.2) or a partial breakdown (3.7.3).
Fuel or
electric power Inlet Outlet
e e !
Startin | . |
& Driver i Pow.er. Pump unit
system transmission |
="~ - |
| Control and Lubrication . |
i L Miscellaneous |
| monitoring system
1 9 }L_J{ __________________ 'i'_'J
Power Remote Coolant boundarfy
instrumentation
Figure 3 — Kind of breakdown for a pump

3.7.2
complete breakdown
breakdown (3.7.1) where the sum of the parts (3.4.1) at a level equals the whole

3.7.3
partial breakdown
breakdown (3.7.1) where the sum of the parts (3.4.1) at a level does not equal the whole

Note 1 to entry: If a breakdown omits parts that are not relevant to its purpose, then it is a partial breakdown. Such a
breakdown is often turned into a complete breakdown by a part called “other” or “miscellaneous”.
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3.74
breakdown element
part (3.4.1) that is a vertex within a breakdown (3.7.1) tree structure

3.7.5
functional breakdown
breakdown (3.7.1) such that each breakdown element (3.7.4) performs a function (3.8.3)

EXAMPLE The breakdown of a pump shown in Figure 3 is a functional breakdown because each part (3.4.1) has a
function.

A zonal breakdown of a pump that has a part “things mounted above the pump unit” is probably not a functional
breakdown. A part of the control and monitoring system and a part of the lubrication system may be above the pump
unit. Therefore, there is no function that is performed by the things above the pump unit as an aggregation.

Note 1 tolentry: A zonal breakdown has the equipment items within a particular zone as a part. Eachyequipment item
has a fundtion, but there may be no function that is performed by the aggregation of the equipment itén's within a zone.

3.7.6
assembly breakdown
physical preakdown

breakdown (3.7.1) of an assembly (3.5.2) into parts (3.4.1), each of which is an assembly element (3.5)3)

3.7.7

system breakdown

breakdown (3.7.1) of a system (3.5.6) into parts (3.4.1), each of whichds a system element (3.5.8)

3.7.8

activity preakdown

breakdown (3.7.1) of an activity (3.6.1) into parts (3.4.1), each of which is an activity

EXAMPL In chemical engineering, a Process Flow Diagram, which represents an overall kind (3.2.2) of activity,

shows a breakdown into elementary kinds of activity or unif,operations, such as heat transfer.

Note 1 to pntry: In engineering there are many hybriddiagrams, in which some symbols represent kinds of aqtivity and
other synpbols represent equipment items and their fanctions.

3.8 Terms related to behaviour, capability and function

3.8.1
behaviopr
way a thing acts, transforms gryreacts to inputs in a given condition or environment

EXAMPLJ Stable hovering whilst lifting a load of 1 tonne is a behaviour, which is possessed by helicoptgr H-1234.

Note 1 tofentry: A thing €an have many behaviours. The behaviours of a material object (3.3.2) can include strgss-strain
behavioufs at different-temperatures and load rates, creep behaviour, thermal expansion behaviour, and|magnetic
behaviouf.

3.8.2
capability
what something is capable of doing or being

EXAMPLE1  The pump with serial number 98-12345 is a product (3.3.3). It has the capability of pumping a sand-sea
water mixture continuously at a rate of 0,1 m3 sec! with a head of 20 m. It has other capabilities at different heads, and
other capabilities for short periods.

When installed within system (3.5.6) S-101 as pump P-101-A, the pump with serial number 98/12345 has the capability
of pumping a sand-sea water mixture from tank A to tank B continuously at reduced power with a rate of 0,05 m3 sec
1, or at full power for short periods. The installed pump cannot be operated continuously at full power because the
driver overheats.

EXAMPLE 2 Itis a capability, within its operational envelope, of an assault craft to rescue refugees.
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EXAMPLE 3  Delivering fire pumps is a capability which is possessed by helicopter H-1234.

Note 1 to entry: A capability is a potential of something. It is what a thing might do or be. This potential may never be

fulfilled.

Note 2 to entry: Kinds of thing that can have capabilities include equipment item, system, person (3.10.2), and
organization (3.10.1).

Note 3 to
Note 4 to

Note 5 to

entry: A number of capabilities can be referred to as an “operational envelope”.
entry: In some circumstances a capability can be referred to as a “capacity”.

entry: The capabilities of a thing can change during its life.

Note 6 to
A product
within a $

Note 7 to
things. A

Note 8 to

Note 9 to
has capah

3.8.3
function
design fu

what a thing is intended to do

EXAMPLJ
has the fu
1 for peri

rate continuously.

EXAMPLJ
ona Proc

EXAMPLE

Note 1 to
the functi

Note 2 to

Note 3 to
term “des
is intendd

Note 4 td
(3.10.1).

that is part (3.4.1) of a system has capabilities, which may be limited by its use as a systemceleme
ystem.

entry: A capability of a thing can be determined by testing the thing itself or by testing-éne or mo
rapability of a thing can also be determined by analysis.

entry: A capability of a thing can be deemed by a regulatory body.

ilities when it is manufactured, but functions only when it is part of a system.

nction

1  When installed within system (3.5.6) S-101 as\pump P-101-A, the pump with serial number
nction of ensuring that tank A does not overflow, by pumping its contents into tank B at a rate of 0,
ds during the day as required. This is within capgbility (3.8.2) of the installed pump, which can pu

2 Inthe design of a process plant, functions and the flows between them can be represented b}
bss Flow Diagram (PFD) as shown in Figure 4.
3 Delivering fire pumps for the Net Forest fire brigade is a function which is possessed by helicopt

entry: Identifiers associated with functions may also be identifiers, or tags, of equipment items tha
pns.

entry: A thing can actually be doing what it is intended to do.
entry: The termfunction has different meanings in mathematics and in control system design. The
ign function™{cairbe used to make it clear that neither the mathematical nor control system desigi

d.

entry: Things that can have functions include equipment item, system, person (3.10.2), and org

entry: A product (3.3.3) has capabilities when manufactured, which are independent of its subsetlluent use.

nt (3.5.8)

re similar

entry: A function (3.8.3) is an intended use and is intended to be within a-capability. Hence a particylar pump

98-12345
D5 m3 sec
mp at this

y symbols

br H-1234.

t perform

qualified
meaning

anization

Note 5 to

€Ntry: The Jurnctions of a thing can change during its lite.

Note 6 to entry: The term function is used with the same meaning in the compound terms functional breakdown (3.7.5)
and functional requirement (3.12.2).

Note 7 to entry: In an engineering design, it is usually intended that a function of an equipment item is within a
capability that it has.
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flow measurement1 E'6007

/3\ signal transport 1 cooling (unit operation)
\/ FC ) £6007-import 1 E6007-export 1
node node
transport 3 { )/\ ( )
V6060-import 1 -
(node)
control network 1 E6007-export 2 |~ E6007-import 2
signal transport 3 -~ (node) (node)
I_j controller 1 A
V-6006
flash
(unit operator,
signal transport 2
ﬂ l 1 ~ ~
oW contro!
P6052-export
PA0S2.impart  (nade) N\ O N\
(node) 1 D 2
N\ SPLITTER 1 (material)

transport1  splitting (unit operation) transport2
P-6052 (activity) (node)

3.9 Te
3.9.1

particular state

state
tempora
particuld

EXAMPL}
this parti

EXAMPLJ

with the arriage of Marie to Pierre Curie. In this particular state, Marie is married.

Marie Cu

begins with the marriage of Marie to Pierre Curi€;

Note 1 to

3.9.2
Kind of s
status
kind (3.2

EXAMPLJ
is of kind

EXAMPLJ

Note 1 to

Figure 4 — Process flow diagram

rms related to state

part
r (3.2.1) thing for a period of time

1  Electric switch S-101 from 2019-05-02T20:44:00% until 2019-05-02T21:39:007Z is a particuld
Cular state the electric switch is open to prevent an eléctric current.

2 Marie Curie from 26 July 1895 until 19th-April 1906 is a particular state. This particular st{
"ie has the particular state that is married“from 26th July 1895 until 19th April 1906. This partig

entry: A particular state is usually defined for a period of time during which something is true.

tate

12) of particular state'(3.9.1)

blectric switchiposition.
2 Married is a kind of state. This kind of state is valid for persons (3.10.2) and is of kind marital §

entry: Different particular states can be of the same kind.

r state. In

te begins

ular state

1 Open toprevent an electric current is a kind of state. This kind of state is valid for electric switches and

tatus.

Note 2 to entry: A particular thing can have states of different kinds during its life. If a kind cannot change, then it is not
a kind of state, but a kind of the particular thing.

Note 3 to entry: Some kind of states are restricted to kinds of thing. Only a person can have the kind of state married.
Only an electric switch can have the kind of state open to prevent an electric current.

Note 4 to entry: A kind of state can have a kind. Often there are only a finite number of kinds of state of the same kind.
Hence the kinds of state open to prevent an electric current and closed to permit an electric current are both of kind
electric switch position. There are no other kinds of state of this kind.

Note 5 to

entry: The kinds of state of the same kind are often unordered.

Note 6 to entry: The term “status” is often used where the kind of state is one of a finite set, such as “open” or “closed”.
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maintenance condition
particular state (3.9.1) that requires a maintenance activity (3.6.1) to be performed

EXAMPLE

engine E-101. This maintenance condition requires the activity “service engine_E-101".

3.10 Terms related to person, organization, position and role in organization

Engine E-101 having run for more than 10 000 hours since last service is a maintenance condition of

3.10.1

organization

one or more people or organizations with a common purpose

EXAMPLE 1  The task force sent to salvage the sunk ship Arctic Queen is an organization.

EXAMPLE 2 The sales department of Fred Bloggs and Co. Limited is an organization. In March 2018 the eftire staff
of the sal¢s department resigned, and no new staff were recruited until May 2018.

EXAMPLE 3  Fred Bloggs and Co. Limited is an organization. This organization owns the dssets of Fred Blloggs and
Co. Limitgd.

EXAMPLE 4  1SO TC 184/SC 4 is an organization.

Note 1 tofentry: An organization is a system (3.5.6).

Note 2 tolentry: A material object (3.3.2) can be owned or controlled by an’organization. A material object is not part
(3.4.1) of pn organization.

Note 3 tolentry: An organization can have a continuous existence evemif it consists of no people for periods|of time. A
corporatipn sole is a kind (3.2.2) of organization that consists of oné person (3.10.2) or none for periods of time.

Note 4 to| entry: The beginning and end of an organization is.an arbitrary administrative decision. At an jnstant in
time, onelorganisation can end and another, which consists.afthe same people, can begin.

3.10.2

person

human being

EXAMPLJ Marie Curie, born on the 7th Nevember 1867 and died on the 4th July 1934 is a person.

Note 1 to|entry: The beginning and end of person is not arbitrary and are physical events associated with cpnception
or birth and with death. The exact jnstant at which a person begins or ends can depend upon law and philogophy, but
nonethelgss a person cannot be arbitrarily declared to have ended at a point in time, and the cells that makq up his or
her body pe declared to be a new-person.

3.10.3

particular state of aperson

state of d person

person (B.10.2).forva period of time

3.10.4

kind of state of person

person status
status of a person (3.10.2) for a period of time

EXAMPLE The following are examples of kind of state of person:

— adult;

— married;

— citizen (generic);

— citizen of France (more specific);
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— chartered engineer (generic);

— chartered electrical engineer (more specific);

— member of the Institution of Electrical Engineers (more specific again);
— qualified slinger-signaller.

3.10.5

particular state of an organization
state of an organization

organization (3.10.1) for a period of time

3.10.6
kind of gtate of an organization

organization status

status oflan organization (3.10.1) for a period of time

EXAMPLE 1 The following are examples of kind of state of organization:
— company (generic);

— limifed company in England and Wales (more specific);

— inacfive (a company not trading);

— dissplved (a company that no longer exists);

— supgplier (generic);

— apprtfoved supplier to UGE Inc. (more specific).

EXAMPLE 2 The organization Bloggs and Partners becaime a limited company in England and Wales
January 1989, and changed its name to “Fred Bloggs and @émpany Limited”.

n the 1st

EXAMPLE 3  The organization Fred Bloggs and Ceripany Limited became inactive on the 5th April 2019, byt was not

dissolved|

EXAMPLE 4  The organization Fred Bloggs annd Company Limited became an approved supplied to UGE I
31stMarch 2005.

3.10.7
position|in organization

position within an organization/(3.10.1) held by a person (3.10.2) or sequence of persons or by an org
or sequepce of organizations

EXAMPLJ The chief engineer of Fred Bloggs and Co is a position in organization. From the 15t January 1
the 30th Jeptember 20410, the position is held by John Doe. From the 15t November 2010, the position is held
Roe. Durihg the mgonth of October 2010, nobody holds the position.

Note 1 to fentry At different times during the life of an organization, a position in organization can be differer]

hc. on the

inization

990 until
by Rachel

t persons.

Note 2 to lept-A-positiorin-oraarizationis-a-system alomont
Y- pOSHIGH-H-OFGHHZGHORIS S/ Ste R CreRent:

3.10.8

role in organization

kind of position in organization

kind (3.2.2) of position in organization (3.10.7)

EXAMPLE The following are examples of role in organization:
— chief engineer;

— managing director.
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entry: The alternative term is identical to the natural language definition.

entry: A role in organization is a kind of system element (3.5.8).

3.11 Terms related to process and service

3.111
process
activity (

3.6.1) that consists of interrelated of part (3.4.1) activities intended to achieve a goal

EXAMPLE1 Bessemer process is a kind (3.2.2) of process for making steel.

EXAMPLE2 The steel rr_\rr\ﬂnr‘i’ir\r\ in Vnnngcfnurn on G5th ]:\nnnry 1941 was 2 pnrﬁrulnr ('2 2 1) proce

ss of kind

Bessemer

3.11.2
service
activity (|
or severd

EXAMPLJ

EXAMPL]J
service of

3.12 Te|
3.12.1

requirement

thing the
EXAMPLE

Note 1 to
documen

Note 2 to
activity p

3.12.2
function
function

EXAMPLE
functiona
50,000 hd

Whether
reliability

EXAMPLJ

process.

3.6.1) that is performed for the benefit of one person (3.10.2) or several, or one lerganizatiol
1

1  “Return current account balance to mobile phone upon request” is a kind (342.2) of service.
2 The return of “$210,47” at 2019-05-02T09:05:00 to Fred Bloggs’s,mebile phone is a particu

kind “return current account balance to mobile phone upon request”.

rms related to requirement, design and specificatioir

tis needed or wanted
It is a requirement that the intended pump R:101 shall have a mass of no more than 5 kg.

entry: A requirement specification is information that specifies a requirement. A requirement spe
is a document that contains a requirement specification.

entry: A requirement can have one oramore specifications (3.12.3) against which a product design, f
roposed to satisfy the requirement ¢an be tested.

al requirement
(3.8.3) that is needed-er wanted

1 Pumping a sand‘sea water mixture continuously at a rate of 0,05 m3 sec! with a head of
requirement. Pumping for 10,000 hours without maintenance and with a mean time between f
urs is also a regquirement (3.12.1).

this second ' requirement is regarded also a functional requirement, or as separate maintainal
requirement depends upon the business practice.

1 (3.10.1)

ar (3.2.1)

cification

roduct or

20 m is a
hilures of

bility and

2~ "Pumping that is performed with a pump that can be serviced from a depot in the European Urrion is not

a functio

3.12.3

1 H £
Urrcyuirciiicric.

specification

one orm

Note 1 to

ore criteria against which a thing can be tested

entry: A specification can be one or more of the following:

— requirement specification: criteria for a product design (3.12.4), product (3.3.3), plan (3.12.2) or activity (3.6.1)
satisfying or potentially satisfying a requirement (3.12.1);

— design specification: criteria for a product that are within a product design;

— product specification: criteria that a producer or supplier asserts that a product satisfies;
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— material specification: criteria for the production process, testing, properties and documentation for a material
product (3.3.4).

3.12.4
product
detailed

design
specification (3.12.3) of a possible product (3.3.3) or series of products

Note 1 to entry: A product design is one or more specifications against which a product purported to be in accordance
with a product design can be tested.

Note 2 to entry: The existence of a product design implies an intention to manufacture one or more products to the
design. However, the intention can be conditional. Alternative product designs can be created. The decision on which
product design to manufacture, if any, can be made subsequently.

Note 3 to
This is th
been the

3.13 Te|

3.13.1
method
way to p

EXAMPLJ

The devel
plan base

3.13.2
plan
detailed

EXAMPLE
Bloggs an|

Note 1 to
condition|

Note 2 to

Note 3 to
evacuatio

Note 4 to
— aran
— relat|

Note 5 to

entry: An as built or as realized product design can be created after a product has been built or many|
b product design that would have been the specification for the product, if what has been built\or'red
riginal intention.

rms related to method and plan

brform a kKind of activity (3.6.1)
Agile software development is a method for software developniérit.

opment during 2018 of UGE Banking Inc.’s mobile phone accousit balance service was carried out f
d upon the agile software development method.

specification (3.12.3) of a possible activity (3.6:1) or series of activities

Fred Bloggs and Co. is awarded the contract to refurbish refinery UGE-1. The plan define
d Co. is submitted to UGE Inc. for approval,

entry: The existence of a plan implie§ an intention to perform an activity. However, the intenti
al. Alternative plans can be created( The decision on which plan to perform, if any, can be made sub

entry: An activity can be intended without there being a plan.

entry: A plan can be for{ajpossible activity that is hoped never to be carried out, such as an e
n. Only when required(by an emergency, is the plan is intended to be carried out

entry: Timings cafi-but need not, be specified for a plan. If specified a timing can be:
ge, such as “within September 2020”;
ve, such.as fwithin one month of the start”.

entry:YA method (3.13.1) can, but need not, be specified by a plan.

factured.
lized had

llowing a

1 by Fred

bn can be
equently.

mergency

Note 6 to
thatis int

3.14 Te
3.14.1

EIMtry A pturr camn be fora possibte activity thrat s intended to be tarried out once, or for a possib
ended to be carried out many times, such as a maintenance program.

rms related to physical quantity and physical property

physical quantity
something observable about phenomenon, body, or substance that has a magnitude that can be expressed as
anumber and a reference

EXAMPLE1 The diameter of particular (3.2.1) shaft S-101.
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EXAMPLE 2  The wavelength of the sodium D radiation.

EXAMPLE 3  The kinetic energy of particular particle P-101 at time T.

EXAMPLE 4 The heat of vaporization of particular water sample SE-101.

EXAMPLE5  The electric charge of the proton.

EXAMPLE 6  The electric resistance of particular resistor R-101.

EXAMPLE7 The amount of substance concentration of ethanol in particular wine sample SV-101.

EXAMPLE 8 The number concentration of erythrocytes in particular blood sample IB-101.

EXAMPLE9 — The Rockwell Chardness of particular steel sample SA-10T.

EXAMPLE 10 The specific kind (3.2.2) of assembly (3.5.2) that is an equipment item to product design (3712.4) E-ABC
has the specific kind of assembly element (3.5.3) that is shaft S-101 as a part (3.4.1). The diameter of.shaft S-101 in the
product dpsign is a physical quantity, which has a deemed true physical quantity value (3.14.3) of 100/mm.

EXAMPLH 11 The particular assembly that is the delivered equipment item E-101 has the particular assemb|y element
thatis shqft S-101 as a part. The diameter of shaft S-101 in delivered equipment item E-101 is-a physical quantity, which has
measured physical quantity values between 99,98 and 100,02 mm. The shaftin the delivered'equipment item is not perfectly
cylindricql, so the physical quantity value is different for different diameters and differentlocations along the shaft.

Note 1 tojentry: Examples 1 to 9 are adapted from the table of examples in VIM{3%'1.1 NOTE 1.

Note 2 to|entry: The term physical quantity defined here is identical in meaning to the term “quantity” defihed in the
VIM (International Vocabulary for Metrology). The prefix “physical” hasbeen added to make it clear that the ferm does
not encompass money and other non-physical quantities.

Note 3 to pntry: The VIM [34] definition of “quantity” includes the term “property”. The VIM definition has beeh adapted
because “property” is assigned a different meaning in this docunient.

Note 4 t¢ entry: A reference can be a measurement unit,’a measurement procedure, a reference matgrial, or a
combinatjon of such. [Source VIM [341 1.1 NOTE 2]

Note 5 to ntry: A physical quantity can be associatedswith a particular phenomenon, body or substance, or wjith a kind
of phenormenon, body or substance.

Note 6 to|entry: A physical quantity can be a“scalar. A physical quantity can be a vector or tensor, where each scalar
component is a physical quantity. [Adaptedfrom VIM [34] 1.1 NOTE 5]

3.14.2
kind of physical quantity
physical quantities (3.14.1) that have something in common and are mutually comparable

EXAMPLE 1 Kinetic efengy is a specific kind of physical quantity. The kinetic energy of particular (3.2.1) particle
P-101 at tjme T is a physical quantity of this kind (3.2.2).

EXAMPLE 2  Length is a generic kind of physical quantity. The diameter of particular shaft S-101 and the whvelength
of the sodium D¥adiation are physical quantities of this kind.

EXAMPLE 37) Diameter is a specific kind of physical quantity. The diameter of particular shaft S-101 is h physical
quantity of this kind.

EXAMPLE 4  Energy is a generic kind of physical quantity. The kinetic energy of particular particle P-101 at time T
and the heat of vaporization of particular water sample SE-101 are physical quantities of this kind.

EXAMPLE 5  Heatis a specific kind of physical quantity. The heat of vaporization of particular water sample SE-101 is
a physical quantity of this kind.

EXAMPLE 6  Electric charge is a generic kind of physical quantity. The electric charge of the proton is a physical
quantity of this kind.

EXAMPLE 7  Electric resistance is a generic kind of physical quantity. The electric resistance of particular resistor
[-101 is a physical quantity of this kind.
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EXAMPLE8 Amount of substance concentration of an entity is a kind of physical quantity. The amount-of-substance
concentration of ethanol in particular wine sample SV-101 is a physical quantity of this kind.

EXAMPLE9 Number concentration of an entity is a kind of physical quantity. The number concentration of
erythrocytes in particular blood sample IB-101 is a physical quantity of this kind.

EXAMPLE 10 Rockwell C hardness is a kind of physical quantity. The Rockwell C hardness of particular steel sample
SA-101 is a physical quantity of this kind.

Note 1 to entry: Examples 1 to 10 are adapted from the table of examples in VIM [34] 1.1 NOTE 1, in accordance with
VIM 1.2 NOTE 3.

Note 2 to entry: The definition of the term kind of physical quantity is adapted from the definition of the term “kind of
quantity i M2 — e Y sBecomststentwithrthetermrphpstea ety

at . v -7ty vemvEryy

3.14.3
physical quantity value
magnitugfle of a physical quantity (3.14.1) that can be expressed as a number and a reference

EXAMPLE1  Magnitude of the length of particular (3.2.1) rod R-101 presented as 5,34 m of 534 cm

EXAMPLE 2  Magnitude of the mass of particular body B-101 presented as 0,152 kg ox 152 g

EXAMPLE 3  Magnitude of the curvature of particular arc A-101 presented as 112 m-1

EXAMPLE 4  Magnitude of the temperature of particular sample S-101 presented as -5 °C

EXAMPLES5  Magnitude of the electric impedance of particular circuit efetnent CE-101 at a frequency of 50 Hz, where
jis the imfaginary unit, presented as (7 + 3j) Q

6  Magnitude of the refractive index of particular glass'sample SG-101 presented as 1,32
7  Magnitude of the Rockwell C hardness of partictildar steel sample SA-101 presented as 43,5 HRC

8  Magnitude of the mass fraction of cadmiuniin particular copper sample SC-101 presented ag 3 pg kg1

9  Magnitude of the molality of Pb2* in particular water sample SE-101 presented as 1,76 umol kig!

10 Magnitude of the arbitrary amount of substance concentration of lutropin in particular $ample of
human blpod plasma SB-101 (WHO Internatiohal Standard 80/552 used as a calibrator) presented as 5,0 [U/], where

EXAMPLE 11 Magnitude of the foxCeacting on particular particle P-101 at time T (presented as Cartesian components
(Fy Fy; F)) presented as (-31,5; #3,2;717,0) N

12 The specifickind (3.2.2) of assembly (3.5.2) that is an equipment item to product design (3.12.4) E-ABC
has the specific kind of assembly element (3.5.3) that is shaft S-101 as a part (3.4.1). The diameter of shaft S-101 in the

13 Théparticular assembly that is the delivered equipment item E-101 has the particular assembly element
that is shaft S-10%¥as a part. The diameter of shaft S-101 in delivered equipment item E-101 is a physical quantity, which
has measpured physical quantity values between 99,98 and 100,02 mm. The shaft in the delivered equipmejnt item is
not perfeftly)cylindrical, so the physical quantity value is different for different diameter orientations and different
locations atong the shaft.

Note 1 to entry: Examples 1 to 11 are adapted from VIM [34] 1,19,

Note 2 to entry: The term physical quantity value defined here is identical in meaning to the term “quantity value”
defined in the VIM (International Vocabulary for Metrology). The prefix “physical” has been added to make it clear
that the term does not encompass money and other non-physical quantities.

Note 3 to entry: The VIM [34] clause 1.19 definition of “quantity value” has been adapted because it leads to confusion
between a physical quantity value and a presentation of a physical quantity value.

Note 4 to entry: A particular number and reference are a presentation of a physical quantity value (3.14.4).
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Note 5 to entry: According to the type of reference, a physical quantity value is either:

— aproduct of a number and a measurement unit (see examples 1, 2, 3, 4, 5, 8 and 9); the measurement unit “one” is
generally not indicated for quantities of dimension one (see examples 6 and 8); or

— anumber and a reference to a measurement procedure (see example 7); or
— anumber and reference material (see example 10). [source VIM [341 1,19 NOTE 1]
Note 6 to entry: The number can be complex (see example 5). [source VIM <ref5>> 1.19 NOTE 2]

Note 7 to entry: A physical quantity value can be presented in more than one way (see examples 1, 2 and 8). [source VIM
(341 1.19 NOTE 3]

Note 8 tolentry: In the case of vector or tensor quantities, each component has a physical quantity value (Se¢ example
11). [sourfce VIM [34] 1,19 NOTE 4]

Note 9 to pntry: Using the terminology of the VIM,[34] a physical quantity value can be “attributed” td\a physical quantity.
The attrilpution can be the result of a measurement.

Note 10 tp entry: Using the terminology of the VIM, a physical quantity can have a “true” physical quantity valjie.

Note 11 o entry: During design, a physical quantity can have a deemed physical quantity value, or a deemed set of
physical quantity values that specifies the tolerance.

3.14.4
presentation of a physical quantity value
number §nd a reference that present a physical quantity value (3.14<3)

EXAMPLJ 5,34 with metre as the reference and 534 with tentimetre as the reference are two| different
presentatjions of the same physical quantity value.

3.14.5
physical property
relationghip between a phenomenon, body, or substance and a physical quantity (3.14.1)

EXAMPLE 1  Shaft diameter is a kind (3.2.2) of physical property. Each physical property of this kind is a relationship
between a shaft and a physical quantity of kind length.

EXAMPLE 2  The specific kind of assembly (3.5.2) that is an equipment item to product design (3.12.4) E-ABC has the
specific kjnd of assembly element (3.5.3) thatis shaft S-101 as a part (3.4.1). The relationship between shaft S-101 in the
product dpsign and the physical quantity of kind length that is the diameter of shaft S-101 is a physical propeity of kind
shaft diampeter. The physical quantity lyas a deemed physical quantity value (3.14.3) that is 100 mm.

This example is illustrated infermally by Figure 5.

EXAMPLE 3  The particular (3.2.1) assembly that is the delivered equipment item E-101 has the particulan assembly
element that is shaft S-¥01as a part. The relationship between shaft S-101 in delivered equipment item E-1(1 and the
physical quantity of kind length that is the diameter of shaft S-101 is a physical property of kind shaft dianpeter. The
physical dquantity has)measured physical quantity values of between 99,98 and 100,02 mm. The shaft in the|delivered
equipmer]titem iSnot perfectly cylindrical, so the physical quantity value is different for different diameter orfentations
and diffefentdocations along the shaft.

ThlS exa uyl\, TS 1uuot1 a‘\:\,d lllfUl ulal}_y b_y FIE UTC 5
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generic kind of physical quantity

broader kind

generic kind of product kind of physical property

diameter

specific kind of physical quantity

shaft
diameter

broader kind of kind of kind
specific kind of assembly element physical property physical quantity physical quantity value
1 g each diameter
shaftB-101 in i o | diameter of S-101 is deemed to ’l I
] - A T 100
desig nTE-ABC Of]_f.;g(lj mn d in E-TABC have value mm
of kind of kind of kind

physical quantity

physical property physical quantity different 99,98’ mm

particular assembly element

shaft 51101 in diamete.r diameterlof S-101 [ diametersare I
desidn E-101 of S-101 in in E-101 me.asured to have
E-101 ———— differentvalues N
Figure 5 — Example of physical quantity and physical property
Figure 5 shows examples of physical quantity, physical property and physical quantity value and shows their reld

informall

3.15 Ab

BFO
CDD
VIM

breviated terms

Basic Formal Ontology
Common Data Dictionary

[nternational Vocabulary for Metrology

. The figure is not intended as a formal ontological analysis, which is out of scope of this document.

 values

tionships
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Annex A
(informative)

Development methodology

A.1 Content of this document

The core

These te
they are

EXAMPL]J
documen

EXAMPLY
handling.
the proce

NOTE 1
electro-tg

NOTE 2
can help ¢

A.2 Ug

The futy
standard

a) This

ATS
norn

b) A md

NOT
as IS

terms will be generic, clearly defined and equally valid for all industrial data.

'ms will be a vocabulary for industrial data that can be understood by engineers,wheth
involved in ontology or data model development, and business decision makers.

1  The terms product, component, breakdown, state, activity, task, and methed are contain
. These terms can be specialised by experts for particular engineering domains.
The terms functional location and process unit are specialisations of systém ‘element, which are r

5s industry.

Many classes in the IEC Common Data Dictionary are specialisations’of “component”, which are r
chnical equipment.

Many industrial ontologies and data models have been developed outside ISO TC 184/SC 4. This
lefine relationships with other ontologies and data models.

e of this document

re use of the terms in this document in‘an international standard, depends upon the
isation, as follows:

document is published as a TS or.1S;

or IS can be referenced normatively. Hence core terms can be referenced in a Clause 3 an
hative text.

ipping between this document and a standard ontology or data model is published as a TS

E1  Mappings to-ontologies such as ISO/IEC 21838-2 (BFO) and ISO 15926-2:2003, and data md
D/ TS 10303-4000,and [EC 61360-2:2012/1SO 13584-42:2010 are possible.

The
com

apping defines an object within an ontology or data model that corresponds to a core term. This W
uter intérpretable normative statements, such as member of, specialization of, instance of, to

er or not

bd in this

2 Theterms pump, pipe, valve, and vessel are all specialisations of compofient, which are relevant to fluid

plevant to

blevant to

Hocument

level of

d used in

or IS.

dels such

rill enable
be made

n the SC4

ent in the

— Withoutamapping to an ontology or data model, core terms are used within text definitions. The most generic
objects within the different reference datalibrary domains shown in Figure 1 can be defined using a consistent
vocabulary. Because this vocabulary is precise and understandable to ontology and data model developers,
the use of the reference data libraries in conjunction with an ontology or data model can be defined. However,
this requires people to read the text definitions.

— Ifthe core terms are mapped to corresponding objects in an ontology or data model, then there is no need for
further reading and understanding of text definitions. In this case, a reference data library that consists of
specialisations of objects corresponding to core terms can be used directly.
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A.3 Quality requirements for this document

This document has the following quality requirements:

— understandability: This document will be derived from previous work on ISO TC 184/SC 4 standards.
However, the terminology should be understandable by engineers and business decision makers, who
have had no contact with this work.

This quality requirement has an impact on the explanatory text and examples that are produced
alongside the formal definitions.

— comprehensiveness: Only very rarely should a domain expert need to define a term that is not a

Excd

— prec
cleai

NOT

diffe

decis
A.4 R
This doc
A top-ley
— how
— how
— how
— how
— how

In order

oo T e o oo rrrerero tr o orercor c o et eI

ptions should prompt a thorough review, and can lead to an extension of this document|

ision: For a term defined by a domain expert, the parent generic item in this document s
. The selection of this item should not require advice from ontology or data modelling exp¢

i Different “top-level” ontologies can interpret terms in the core in djfferent ways. How

Fent approaches taken by top-level ontologies are not necessarily of interesttodomain experts oj
ion makers.

lationships with a “top-level” ontology
llment does not define a top-level ontology.

el ontology covers:

are actual and possible things distinguished;

is change over time represented;

are levels of reality or granularity distinguished;
are quantities and qualities represented;

are processes and events represented.

Fo be useful for engineeringy'a top-level ontology needs to include things to which the term

in this dgcument apply.

A.5 Dogcumentationcstyle

The docu

mentation 0fthe this document has the following style:

— Ter

s in italics are core terms.

— Terms-in. quotes are discussed but are not defined by this document. Quotes are also use
identifiers of things in examples

hould be
Its.

rever, the
business

5 defined

1l for the

— The terms “set” and “member” are not used, because they have precise mathematical meanings which
are outside the scope of this document.

— The term “object” is only used within the compound term material object. If the nature of a thing is
undefined or not of interest, then it is referred to as a “thing”. The use of the term “thing” does not imply

that

a thing is inanimate.
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A.6 Modality

A particular thing can have a modality, such as:

— actual;

— possible;

— intended;

— predicted;

— most likely;

— worft case;

— Dbest|case.

Modalitigs are handled in different ways by different ontological approaches. The defihitions of modalities
and the yays in which they are handled are outside the scope of this document. They may be contgdined in a
domain lerminology.

The definition of a particular thing in this document refers to it as if it actually exists in the real woyld.
NOTE The term planned is sometimes used as a synonym for intended. When applied to an activity, [it usually
implies ngt only an intention, but the existence of a plan.

EXAMPLHE1  Process plant UGE-1 has not yet been built, but is intended/to be built. It is referred to as ar| intended
process plant. When built, process plant UGE-1 will have system S-101 as.a part. S-101 is referred to as an intendg¢d system.
EXAMPLE 2  The activity “commission system S-101 of UGE-1"/has not yet happened, but is intended to happen. It is
referred Yo as an intended activity.

A.7 Information and documents

Statemenmts about a thing can be recorded as.information content contained within an informatios
ion content can be a definition ordescription of a thing. Information content can be intended for a

Informat
person, 3
a compu

An infori

Terms af

A.8 Ve

Particuld

There ar

nd can be expressed using natural language and pictures. Information content can be intg
er, and expressed using a computer processable language.

mation carrier can be a computer file held on a server, or an ink and paper physical docume

sociated within infermation content and information carrier are not defined within this d

rsions, variants and revisions
r things.in/the real world change through their life. These are changes of state.

e also‘changes to specifications, requirements, designs and plans which result from desig

) carrier.

nded for

nt.

bcument.

ning and

planning

activities. These activities create complicated graphs of versions, variants, and revisions.

The terms version, variant, and revision are not defined in this document.
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Annex B
(informative)

Guidance on groups of terms

B.1 Guidance on particular and kind

B.1.1

Different data modelling and ontological approaches begin in different ways. Some begin with st

about p

term car] refer to a particular thing, to a kind of thing, or to either.
Consider| the term component. Unqualified, the term can refer to:
— ageneric kind of component, such as a pump, motor or valve;

— aspecific kind of component, such as a “Fred Bloggs and Co. model A:101” pump;

— apa
and

Where i|is necessary to make it clear that a term refers to a kind of thing or to a particular thing,

term can
Within t
B.1.2 (
A kind of
NOTE 1

Atypeis
and whet

— gene

— manyj
aran

— each
whic

[SOURCH

ifference between particular and kind

ticular things, and others begin with kinds of thing. Depending upon the appreach an un

‘ticular component, such as the pump with serial number “15/12345”, manufactured by Frg
Co. on 13th September 2015.

be prefixed by “kind of” or “particular”.

his document, an unqualified term refers to a particular thing.

fuidance on kind
thing can be defined in many ways,
IEC 81346 contains the following'tekt about “type™:

h set of objects having the samesset of characteristics. Depending on the number of common chara
her they are qualitative or-quantitative, a type can be from very generic to very specific. For examp

Fic object types, for example the classes described in [EC 81346-2 [....].

r kinds of products;for example motors, transformers, contactors, pneumatic cylinders are often dg
ge of sizes (e.gframe sizes) with common characteristics. [....]

product yariant in a product series with fixed values for voltage, power, etc. normally has an iden
h identifies’a type of presumably identical products.

[EC\81346-1:2022, 4.8]

itements
qualified

d Bloggs

then the

Cteristics,
le:

signed as

tifier [....]

Terms related to kind are as follows:

— spec

ification: A particular thing can comply with one or more specifications.

A specification can be defined by a customer as a requirement. A specification can be defined by
a standard, and can be selected by a customer as a requirement. A specification can be defined by a
supplier.

A specification can require the following:

— specified values or ranges for the properties of a particular thing;
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— the nature of the production process that created a particular thing, which can include specified
value or ranges for its properties, and the inspection and testing regime.

commercial offering: A commercial offering is an open offer to provide a product or service. The offer can
state a price and perhaps conditions such as location.

A particular thing can be supplied in response to an acceptance of a commercial offering. A supplier can

asse

rt that a commercial offering complies with one or more specifications.

EXAMPLE The sign at a petrol/gas station stating the price of petrol/gas at the station is a co
offering. The price of a product on the shelf of a supermarket is a commercial offering. The price of the same thing
at different petrol/gas stations or supermarkets can be different, so they are different commercial offerings of the
same product.

NOT

or service that meets some specification, at a price, and probably location. In other cases, a commercig
is mgrely an item in a catalogue and further communication between customer and supplieryhaybe re
creafe a contract.

product range: A product range is several similar kinds of product. Some statéments are true
kind| of product in a range.

product design (or product variant): A product design is a detailed definition of the form and p1

ofa

A si

Diffq

can

diffgrent way. Occasionally this can lead to disputes between suppliers and customers.

NOT
spec

batc

materials.
A bafch as a whole is a particular thing. A batch can have particular products as parts.

effegtivity: An effectivity is the'part of a production run associated with either a detailed spe
for how the products should.be produced, a detailed specification for the resulting products, oy

Effe

appl
onh

An dffectivity as a whole can be regarded as a particular thing that has particular products

Alte

In [SOZTS 10303-1057:2014 “Application module: Effectivity”, effectivity is defined as “the iden

of a
way

mmercial

£ 2 In some cases, the acceptance of a commercial offering can result in a contract to supply

barticular product. A product design can include a detailed definition of the production prq

change its production process and produce a prodirct that meets the same specificat

£ 3 “Product definition” and “product specification” may be near synonyms. Product design is
fication that is complete enough to pass on to_mahufacturing or construction.

h (or lot): A number of particular prodicts that are produced together or from the sam

'tivity can add detail in addition to the product design, such as which engineering chang
. It can specify which components from which suppliers to use in an assembly, and other co
pw a productis.to be made that are not within the product design.

nativelyran effectivity can be regarded as a more specialised product specification.

h product
| offering
quired to

for each

roperties
cess.

hgle product design can be used for different commercial, offerings. The different comercial
offerfings can be differently priced, and the customer may not be'told that they are identical.

rent product designs can be used at different times for~single commercial offering. A manyfacturer

ons in a

ised for a

€ source

rification
both.

e orders
nstraints

as parts.

fification

1CA/TC

| H £ A - ) 10200 1NC~7. 9014 11 £ it + h) £ h
Ulllalll Ul dpplitdUIIIty . 10U/ 1T 0 1UOUIOTIUI 7. LU 1T dlIIUWS dIl TIITLLIVILY LU UT UTTHITU 11T

s, including:

dated effectivity: things made between a start and finish time;

time interval effectivity: things made within a set time duration after an event;

serial effectivity: things that have serial numbers within a range, possibly open ended;

lot effectivity: things that are within a lot or batch.
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A kind can be a number of particular things where:

— each complies with the same specification;

— each is supplied in response to acceptance of the same commercial offering;

— each is supplied in response to acceptance of a commercial offering within the same product range;
— each was made according to the same product design;

— each was made as part the same batch.

NOTE4  Particular material objects from the same batch need not have anything in common.

— eachlwas made as part of the same effectivity.

NOTES5 | Itis possible when considering batches and effectivities to think in terms of whole and' part rather than
kind. Nonletheless informally, a “1969 Ford Cortina” is often thought of as a kind of motor car.

B.2 Guidance on artefact, product and material object

B.2.1 Difference between artefact, material object and product

There arf three related terms:

— artefact: thing that is created by people;

— matgrial object: thing that is matter;

— product: thing that is intended to be, or was, supplied, oy thing that is the result of a process.
Very many things are all three.

NOTE A “materialized physical object” defined in-ISO 15926-2:2003 is broadly similar to a material dbject, but
also includes energy.

EXAMPLE1  The pump with serial number X-05/1234 is an artefact, material object and product.
Some things are only one or two of the three.

EXAMPLE 2  The noise of vented steam from plant UGE-1 on 2020-03-17 is an artefact but not a material gbject or a
product.

EXAMPLE 3  The electrical energy supplied to the power grid from plant UGE-1 on 2020-03-17 is an artefact and a
product, but not a material ©bject.

EXAMPLE 4  The footprints of Neil Armstrong on the moon are artefacts and material objects, but not products.

EXAMPLES5  Thesand dredged from the North Sea and delivered on shore by “Sea Dredge 01” is a matefial object
and a profuct butnot an artefact.

B.2.2

The term “material” is used loosely in natural language. The OED definition is “The matter from which a
thing is or can be made.”, but materials scientists think of a material as being the thing itself and not the
matter from which it is made.

In natural language, a material specification such as AMS 4037 (also ISO AlCu4Mg) is often referred to as
“the material”. A material product is a batch of plate that is supplied to this specification.
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The IEC 61360-4 (IEC CDD) defines “material” to be “product intended for further physical processing
including chemical and nuclear processing during which their geometry or composition will change”.

NOTE1 The oil industry calls such a product an intermediate product. However intermediate products can also be
final products. For example, kerosene can be a final product or a component of heavier fuel oils.

IEC 61360-4 (IEC CDD) focus is on kinds of material product, and therefore the use of the term in the
IEC 61360-4 (IEC CDD) corresponds most closely to material specification. However a material specification
can apply to a finished material products and not solely to material products intended for further processing.

Consider the batch of aluminium plate supplied by Fred Bloggs Aluminum Inc. to UGE Aircraft on 2019-05-
06. This is a material product.

This matferial product complies with the following material specifications:
— matgrial form specification: plate with a thickness of 0.2 inches with a tolerance of 0.005)inchep

— matgrial alloy specification: ANSI UNS A92024 (usually known as “alloy 2024”), which is (pgrcentage
composition by weight):

— fuw:3,8—49

— Mg:1,2—1,8

— 5i: 0,50

— Fe: 0,50

— Mn:0,30—0,9

— ¥n:0,25

— Ti: 0,15

— (Cr:0,10

— Dthers, each: 0,05
— Pthers, total: 0,15
— Balance: Aluminium

— matgrial temper specification: T3, which is: solution heat-treated, cold worked, and naturally aged to a
subdtantially stable condition

— matg¢rial product specification: AMS 4037 (also ISO AlCu4Mg), which covers quality, vdriability,
insppction, testing, wecessary properties, and documentation

NOTE 2 | Most spedifications are the combination, or intersection, of multiple components such as thqse in the
preceding list.

L ' o | g
B.3 Guidanceonpartandcomponent

The term part in this document refers to a thing being part of a whole. The term is not concerned with the
nature of the thing, but only with its role in its relationship with the whole.

The term component in this document refers to a thing that was created with the intention of being part
of a whole. The term is not concerned with the existence of a relationship with a whole, but only with the
intention.

NOTE Everything is a part of many other things, except possibly the whole universe. Everything has many parts
except possibly some fundamental particles.
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A part can be an arbitrary division of the whole. A part can also be not arbitrary. A part that is not arbitrary
can be an assembly element, a system element, a network element, or a breakdown element.

EXAMPLE

The pump with serial number X-05/1234 is a component and a material product. During 2018, the

pump is a part of the collection of pumps in store at Fred Bloggs and Co. awaiting shipment to customers. During 2019,

the pump

is a part, and system element, of the boiler feedwater system of plant UGE-1.

B.4 Guidance on things that are aggregations of parts

A thingt

hat is two or more parts can be:

— collection: the relationships between the parts are unimportant;

— asse
— syst
— nety
A thing @

EXAMPLE
connectid

Some things are only a collection, and not an assembly, system or netwark.

EXAMPLJ
also an ar

Some things are only one or two of the three.

EXAMPLE
an assem

EXAMPLE
generic k

“1997 Op
wheel” as

The mota
58 HUK n

component.

The relat

nbly: the parts are material objects that are arranged spatially with respect to each other
em: the parts interact and enable the operation of the whole;
hork: the parts are connected.

an be all three of assembly, system and network.

ns between the parts are not discrete. It is also an artefact, material objéetand product.

tefact, material object and product.

bly.
nd of assembly element. Motor car wheel is.a'generic kind of component.

a specific kind of assembly element-An “Opel Vectra type A wheel” is a specific kind of component

par side front wheel” as a particular assembly element. The wheel with serial number “12345” is a

onships between these objects are shown in Figure B.1.
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1  The pump with serial number X-05/1234 is an assembly and system:It is not a network, bgcause the
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3 The satellites and ground stations that are the *GPS system” are a system and a network. They are not
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bl Vectra” is a specific kind of assemblyand a specific kind of product. It has an “Opel Vectra near side front

r car with vehicle registratien;YDV 58 HUK” is a particular assembly and a particular product. ﬂ)t has “DV
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B.5 Guidance on behaviour, capability and function

There arf three related terms:

B.6 Guidance on physical quantity and physical property
This section is principally concerned with the following terms:

— phydical quantity: sométhing about a physical thing or kind of physical thing that has magnitude

ISO/TS 23164:2025(en)

generic kind of product
generic kind of assembly generic kind of assembly element generic kind of component

of kind in assembly

near-side
front wheel

broader kind broader kind broader kind
specific kind of product L
specific kind of assembly specific kind of assembly element specific kind of component
1997 | has part o  OpelVectra |, usageofkind ___ [Opel Vectra type A
Opel Vectra of kind near-side in assembly wheel
7 front wheel
A
of kind of kind of kind
particular product .
particular assembly particular assembly element particular component
VEhicle has DV 59 HUK installation wheel serial
m particular near-side in assembly | number 12345 , |
part front wheel

Figure B.1 — Example of assembly and component

behgviour: This is objective and is measurable or observable:

capability: This derived from behaviour. It is the activities or uses for which a thing is suitable bgcause of
its behaviour. Whether or not a thing is suitable can.depend upon engineering judgement and is therefore
partjally subjective. A code of practice can specify how a capability depends upon behaviour.

function: This is a chosen use or role of a thing. A function follows from an intention.

NOTE In engineering, a function is chesen to be within a capability.

EXAMPLE1  Thediameter of shaft S-101 is a physical quantity. The diameter of shaft S-101 at locatign P along
the ghaft at 10:150n 2020-09-09 is also a physical quantity. This second physical quantity is more|precisely
definjed.

kind) of physical quantity: mutually comparable physical quantities

NOTE T Kinds of physical quantity are defined in the ISO 80000 series of standards.

EXAMPLE 2 Length, mass, and temperature are kinds of physical quantity.

physical quantity value: magnitude of a physical quantity that can be represented by a number and a
reference

NOTE 2 In many cases, the reference is a unit of measure. In such cases, the number is the ratio of the physical
quantity value that is represented to the physical quantity value that is the unit of measure. Units of measure are
defined in the ISO 80000 series of standards.

EXAMPLE 3  The length magnitude that is represented by the number 10,0 with the reference metre is a
physical quantity value. The same length magnitude can be represented by the number 10,000 with the reference
millimetre.
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