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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 electro
technical standardization.
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Introduction

Knowledge libraries are databases that contain modelled knowledge about kinds of things.

Knowledge libraries are intended to support business processes concerning any kind of products during
theirlifetime, for example to supporttheir design, procurement, construction, operation or maintenance.
There is an increasing awareness of the high potential value of knowledge libraries and of the drawbacks
of the inconsistencies and lack of interoperability between different knowledge libraries.

This standard is based on Netherlands Technical Agreement NTA 8611:2008 (en), Guidelines for

Kno

lpdgp Libraries and ()hjprf Libraries, Version 3.0
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bth a national and international level knowledge libraries exist or are being developed,
5h English Dictionary-Taxonomy (previously called STEPlib), UNETO-VNI ETIM syst
he GWW Objectenbibliotheek [Civil Object Library] and International Framework for
developed by the Building Smart consortium. International efforts include,lEC 61360
['S 15926-4, and ISO 12006-3.

rically, most libraries have had their own unique structure and methodology for d¢
ts and they use their own naming conventions. For instance, thestrtcture of the articlg
1 in ISO 13584-42 notably differs from that of the UNETO-VNIKoomponent classes (py
xiCon, based on ISO 12006-3. In most cases the intrinsic definition of objects will also

major ICT developments with regard to the Internet.and XML technology have in|
bility for uniformity. From a technical point of view, it has become much easier
which increases the need and support for this within the industry. Organizations lay
tives for the creation of knowledge libraries may also greatly benefit from enhanced
may come up with questions such as: “Which existing libraries should be used?”,
Fies receive sufficient support?”, “Do they fulfil my information needs?” and “Is there i
ort for such libraries?”

such as the
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INTERNATIONAL STANDARD ISO 16354:2013(E)

Guidelines for knowledge libraries and object libraries

1 Scope

The aim of this standard is to distinguish categories of knowledge libraries and to lay the foundation
for uniform structures and content of such knowledge libraries and for commonality in their usage.
By drawing up a number of guidelines, a guiding principle is provided for new libraries as well as for
upgrpding existing libraries. Without these guidelines there is an undesirable amount of [freedom, so
that the various libraries may become too heterogeneous. This would render the comparison, linking
and integrated usage of these libraries very complex, if not impossible.
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The objective of the standard is to categorize knowledge libraries and objecglibraries an

The target audience of the standard consists of developers of knowledge libraries

gpplications who must base their work on the knowledge libfaries laid down.

Normative references

Terms:and definitions

ecommendations for the creation of such libraries. Libraries that are comipliant with th
f this standard may be more easily linked to, or integrated with other libraries.

ranslation software or interfaces between knowledge libraries; certifying bodies ang

1
are intended to support business processes concerning any kind of products during theiy
ple to support their design, procurement, construction, operation or maintenance. There is

properability between different knowledge libraries.

2 This standard does not aim to standardize terminology, but to harmonize and standard
the use of synonyms and synonymous phrasesand one-to-one translationsare allowed or even rg
ded thatalternative terms denote the same concepts and reference is made to the corresponding
b in this standard.

following documents, in.whole or in part, are normatively referenced in this docunj
pensable for its appli¢ation. For dated references, only the edition cited applies. I
ences, the latest edition of the referenced document (including any amendments) appl

d to provide
e guidelines

builders of
| builders of

Knowledge libraries are databases or files that contain‘modelled knowledge about kinds of things.

lifetime, for
Ain increasing

bness of the high potential value of knowledge librariesand of the drawbacks of the inconsistencies and lack

ize concepts.
commended,
synonymous

ent and are
For undated
es.

3.1

Terms and definitions for concepts

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

NOTE

The guidelines in this standard are expressed by using two kinds of building blocks: concepts and

relation types (which are a special kind of concepts). In this clause, the definitions of those building blocks are
provided. The overall description method of the building blocks bears great resemblance to the description
method used in several other ISO standards, e.g. the ISO 10303 series.

For each concept a number, a term (which may be a multi-word term or phrase) and a definition is given, usually

followed by an explanation in a Note and one or more examples. Each term denotes a concept in English in the
context (language community) of this standard.

© IS0 2013 - All rights reserved
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3.1.1

knowledge library

collection of information models that express knowledge (which may include also definition models
and requirements models) about kinds of things (concepts) and that are stored and retrieved as
electronic information

Note 1 to entry: A knowledge library may contain knowledge about physical objects as well as about non-physical
objects, such as occurrences, activities, processes and events, or about properties, relationships, scales (units of
measure), mathematical objects, etc. Each information model in a knowledge library should be retrievable as a
separate model, although the content of the various models may overlap. It is not required that every information
model has a separate unique identifier as a model may also be retrieved on the basis of a query.

on of

An object libj
knowledge m

3.1.2
knowledge
information|

Note 1 to ent
expressions {
this standarg
particular co

Note 2 to en
standard.

Information 1

3.1.3
fact
state of bein

Note 1 to entt
the case may
of related thi
questioned o

3.1.4
definition
representati

[ISO 1087-1

Note 1 to ent
model. A text
what is by de|
for a thing, tH

ary (in the context of this standard) is a special kind of knowledge library as it is a collect
odels (possibly also including definitions and requirements) about kinds of physical objects.

model
model that expresses knowledge in a computer interpretable structure

ry: A knowledge model consists of a number of expressions of facts about\a concept, each of

vhich

bxpresses something that can be the case. Those expressions should comply with the guidelifes in

. A requirements model is a subtype of a knowledge model. It expresses what shall be the cas|
htext.

e in a

ry: Knowledge models typically define further subtypes of‘the concepts that are defined ip this

nodels are expressions of meaning in a formal language(®hat is computer interpretable.

g the case

y: Afactcanberepresented by a fact identifier (see the concept ‘unique identifier’). Something t
be expressed by an expression. Suchranexpression may consist of a relation between represent3
hgs, whereas typically that relation'is classified by a kind of relation. A fact may be stated, den
 confirmed in the expression,

on of a conceptby adescriptive statement which servesto differentiate it from related con

2000]

hatis
tives
edor

Cepts

ry: A definifion may be expressed as natural language text (a textual definition) or as a defipition

ual definition should comply with the applicable guideline(s) in this standard. A definition exprj
finitiop-the case for all things of the defined kind and if such an expressed constraint is not thq
en'that thing is not a thing of the defined kind.

esses
case

A definition model is a subtype of a knowledge model and consists of a number of expressions of facts about the
defined concept. Those expressions should comply with the guidelines in this standard.

3.1.5
concept

(Dunit of knowledge created by a unique combination of aspects and/or components

[adapted from ISO 1087-1:2000]

(2)commonality between individual things that is defined by one or more constraints that describe the
limits for the inclusion of individual things to conform to the concept

Note 1 to entry: A concept is a human idea used to categorize phenomena and to allocate knowledge that is
common about those phenomena. All concepts in a knowledge library are specializations (subtypes) of concept.

© ISO 2013 - All rights reserved
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A concept can be defined or described or it can be used to define or describe other concepts.

The above two definitions define the same concept from different perspectives.

This standard makes a distinction between a concept (itself) and the definition model (knowledge model) that
defines the concept. The term ‘unit of knowledge’ should therefore be interpreted as the concept itself. In this

standard characteristics are aspects that are distinguished from components.

EXAMPLE Concepts with names such as road, building, bicycle, repairing, length, organization,
3.1.6
physwal ob]ect

centimetre.

be olservable and touchable) or 1t may be 1mag1ned (having deemed aspects as-if observal

Note|l to entry: Physical objects (i.e. the concept ‘physical object’) is a core kind of object-(or obje
which this standard is concerned (see 5.2). The guidelines that have been included in this.standard
concgrned mainly with knowledge libraries geared towards the description of physical matters. A p
is to be distinguished from the stuff, such as steel, that specifies the material of construction aspec
objectt. Physical objects may be solid or liquid or gaseous, but also electronic or electromagnetic, suc
or ragliation.

EXAMPLE Subtypes of physical object are concepts such as ones that have the following n
switdh, ventilator, pump, chair, ship, airplane, nut and bolt as well asdiquid stream, application s
file, document and beam of light. Examples of (individual) physical objects (exemplars) are the Eiffe]
V-6060 (a particular real vessel), D-101 (a particular copy of a docutent).

anization
igl entity which is a physical object that consists of people in a structure that is c
some purpose

1 to entry: People can be defined as living physical objects, although this does not exclude th
hon-physical characteristics. An organizdtion, defined as an arrangement of people, is therefor
asas
organization can possess or use material, such as equipment, machines, and buildings. The materi
by anforganization are owned by, but.not defined as parts of the organization.

ct type) with
are therefore
hysical object
of a physical
h as software

hmes: bridge,
ftware, data
Tower, Paris,

bntrolled to

ht they might
b also defined

ubtype of physical object, so that all guidelines for physical objects are also applicable for organizations. An

hls possessed

EXAN
contn
Micr

PLE Subtypes of physical object are kinds of organizations such as department,
actor. Examples of individual organizations that are classified by such a kind are: the U
soft, department X.

3.1.9
occurrence
statg that is dynamic and is an interaction over time between involved things, each with its

Note
oraf
(state

1 to entry: May also be called ‘happening’. An occurrence can be an activity that is performe

)@tythe start of the occurrence and are in end conditions (state) at the termination of the ocg

g

roject team,
ted Nations,

own role

1 by a person

rocéss or an event. Essential is that an occurrence takes time. The involved objects are in begin conditions

urrence. The

begir

1o 1 1 Joo 1 1 1 i 1 l.cc —A
CUITUITIUTILS dITU TIHU COIMMUILIUILS TIIdy UT LT SAIIIC, DUl dI'T UsSudily UITITITIIL. AITUOLCUTTTIILT L4ll dlSO be Called

a state transition. An event usually has a very short duration. For some processes it seems as if nothing happens,

apart from at their atomic scale.

EXAMPLE Subtypes of occurrence are: inspecting, pumping, flowing, fabricating, measuring,
control, project, earthquake, etc.

© IS0 2013 - All rights reserved
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(1)verbal designation of a concept or individual thing in a specific subject field

[adapted from ISO 1087-1:2000]

(2)role of a physical character string or sound that may include spaces and silences, respectively, that is
used to designate a concept (e.g. a kind of physical object or aspect) or to designate an individual thing
in a particular language (coding system) and language community

Note 1 to entry: A spoken sound or written character string 1s an utterance or wr1tten or printed phy51cal object

thatis used i
thing. In thig
A term usual
symbols, pos

Anameisat
naming relat

Note 2 to enft
typically ink

A term does ot necessarily uniquely denote a particular concept, thus homonyms-are not excluded. A tern

uniquely den

The above tw

EXAMPLE
English to ref

3.1.10
language
coding systg
communicaf

Note 1 to ent
explicitly def

EXAMPLE
example of a

3.1.11

language community

community
concepts an

Note 1 to enf

standard such a concept or 1nd1v1dual thmg is assumed to be represented by a umque 1den
ly consists of a particular sequence of characters or sound, one or more words, abbreviatig
5ibly separated by spaces or silences.

on, which denotes how something is called in a particular language and language eommunity.
ry: A character string is a physical object; it is a sequence of characters (©f)a standardized s
pn paper.

btes a particular concept in a particular language and language eefamunity.
o definitions are two expressions that intend to define the sante concept.

Terms such as road, room, bicycle, length, price, centrifygal pump, inspection, and kg thatare u

m of spoken and/or written words and sentences (expressions and phrases) that is us
e between people or systems

"y: There are natural languages and.artificial languages. The latter may be a formal language (
ned and computer interpretable).

English, German, and Mahdarin are examples of natural languages. Gellish Formal English
formal artificial language,-although its vocabulary consists of normal English terms.

that shares términology (terms, names, abbreviations and codes) to unambiguously re
d to individual things

shared com

include homdnyms.

ry: Adanguage community, also called a speech community, does not use homonyms within
nunity‘vocabulary, but may include synonyms. Terms from different language communitieq

erm that is neither a code nor a symbol or abbreviation. A name is a role of a chavacter string

ifier.
ns or

ina

hape,

only

ted in

er to concepts; and terms such as Eiffel Tower and New(York that are used to refer to individual things.

ed to

being

is an

fer to

their
may

EXAMPLE

3.1.12

Civil engineering, finance, and control engineering are examples of language communities.

unique identifier

UID

role of a character string when used for unambiguous reference to a concept or to an individual thing
(e.g. a physical object or an aspect or a fact or a relation type) and that is unique within a particular
common context, preferably in a universal context

Note 1 to entry: The function of a unique identifier is that it is a unique, language independent, reference to a

concept, relation or individual thing. Ranges or conventions for unique identifiers shall be agreed between parties
to avoid overlap with other parties when data exchange or data integration is intended.

© ISO 2013 - All rights reserved
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A UID of a concept is different from UIDs for particular quantities of information about that concept. A UID for a
concept refers to the concept itself. Thus a UID for a pump is different from a UID for the information (collection
of facts) that is expressed by an entity with its attributes in a database.

A UID for a fact (a relation) is independent of the expression (the way a fact is expressed).
The inverse expression of a relation denotes the same fact (and thus shall be indicated by the same UID).

EXAMPLE The UID 130206 in Gellish Formal English refers to the concept ‘pump’. The UID 570039 refers to
the concept ‘kg’ in the same context. In such a formal language, UIDs or ranges for unique identifiers are issued on
request for individual things as well as for proprietary extensions of the concepts that are defined in the language.

IFC a
the u
genel

guarantees
y system may

uuuuu

hiqueness of the UID, independent of the application by which it is generated. However, every
ate its own GUID for the same concept.

3.1.1
aspe
conc
the €
role

3
ct
ept by which the existence and appearance of a thing is experienced and‘that cannot exist without
xistence of its possessor and which is either an intrinsic non-separable facet of its pgssessor or a
pf its possessor

Note
of thi
as m
quan
asped

The d

EXAN
and K

1 to entry: Aspects are the phenomena by which people experience the existence and appear
ngs. Subtypes of aspects are: characteristic, with further subtyypes: physical property and
hterial of construction (stuff), but also economic value, risk gx'social importance. Physical p
fifiable, whereas qualities are non-quantifiable. The nature of such a phenomenon is called|
t. Its extent, intensity or size is called a qualitative aspect;, also called an aspect value or proper

oncept ‘role’ is an extrinsic subtype of aspect.

PLE Subtypes of aspect are: kinds of physicalproperties, such as the concept’s shape, leng

hnce or value
quality, such
roperties are
a conceptual
Ly value.

th and colour,

inds of qualities (which are usually not quantified), such as flammability and corrosivity. Sich kinds are
called conceptual aspects. Generic values for these conceptual aspects are called qualitative aspe

ts. Examples

are: ‘¢ylindrical shape’, ‘stainless steel’, the length”3 m’, the colour ‘red’ and the qualities ‘flammable’, finflammable’
and ‘¢orrosive’. Also numbers and ranges, suchras 0, 1, 1.5, 1/8, ‘3 to 5’ and ‘ > 10’ are qualitative aspgcts.

3.1.14

scale

kind| of relation that is used\to classify relations between physical properties and numbers, thus
indidating a method for quantifying sizes or extents of aspects by mathematical values or rhnges

Note [l to entry: A scale is meant to provide a mechanism to relate quantitative aspects (physical properties) to
numbers or ranges thatTepresent the sizes or intensities of the aspects on the scale. The number 1 pn a scale is a
unit ¢f measure thatrefers to a (standard) reference value of the kind of aspect for which the scale §s meant.
EXANMPLE length scale, velocity scale, temperature scale

Note PR toentry: Qualitative scales are usually called units of measure. They are subtypes of scale.

3.1.15

unit of measure

scale that specifies how the size or extent of an aspect is unambiguously quantified by a value on a
mathematical range

Note 1 to entry: A unit of measure provides a specific mechanism to relate an aspect to a number or range that
represents the size or intensity of the aspect.

EXAMPLE mm, cm, m, km, bar, mbar, mmHg, psi, °C

Note 2 to entry: In fact, the term ‘unit of measure’ refers to a standard value on a particular scale that is used
for comparison. For example, it could be argued that ‘1 m’ is the ‘unit of measure’, being a standard value on the
metre scale, whereas the latter is indicated just as ‘m’. That standard value is (approximately) the length of the
standard bar in the ‘Musée de Mesures’ (Museum of Measures) in Paris that was originally used to measure length
by comparison.

© IS0 2013 - All rights reserved
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3.1.16

role

extrinsic aspect that is possessed by a possessor as long as the possessor participates in a relation that
requires that role

Note 1 to entry: A role is played by something when participating in a relation with something else. Typically roles
are based on temporal situations. Thus they are extrinsic and not on intrinsic aspects. Physical objects can play
various kinds of roles: they can play roles in relations with other physical objects, they can play a role as a possessor
of an aspect and they can play a role in an occurrence, which is then called a kind of usage, etc. Kinds of roles of
physical objects can be distinguished from kinds of physical objects by the fact that an actual role disappears when

the physical object is taken away from its normal position and, for example, is put in stock in a warehouse.

Note 2 to ent
aroleinaqu

EXAMPLE

See also: examples of ‘role of physical object’ and examples of ‘intrinsic aspect’ (a kind of role-of aspect).

3.1.17
role of phys
role that a f
an occurren

Note 1 to enf]
Roles of phy{
typically lose
is a kind of rd
be determing
then the cong

EXAMPLE
can be played
examples of K

3.1.18

intrinsic aspect

hlification relation, in a correlation or in some other kind of relation.

The concepts part, whole, relator, related, involver, involved.

ical object
hysical object plays in a relationship or the contribution that axphysical object delive
ce

ry: A role of physical object is a role that is played by a physig¢alobject. Typically it is their y
ical objects shall be distinguished from the physical objects that play the roles. A physical ¢
s its role when it is taken out of the context that is typicalifer that role. Therefore, whether a co
le or a kind of physical object (is specifically designed with particular intrinsic aspects) can ug
d by the answer to the question, “Is the thing on a slielf in stock still recognizable as such?”.
ept denotes arole.

‘chairman’ is a kind of role that can be played by a person; ‘left hand wheel’ is a kind of rol
by a wheel; ‘player’, ‘performer’, ‘subject’, {teol’, usage’, ‘customer’, ‘supplier’, ‘part’, ‘whole’, are
inds of roles of physical objects.

Fy: Aspects can also play various kinds of roles: they can play a role of being possessed and eai play

rs in

sage.
bject
ncept
ually
f not,

b that
other

role that anfaspect plays in a relationghip' with a possessor and that is dependent on the aspect ag well
as on the pofssessing object

Note 1 to entry: Typically the name'as well as the definition of an intrinsic aspect’ includes the kind of physical
object that ppssesses the aspeet:\It may also be that the aspect is possessed by a part of the assembly that is
denoted as the possessor. PosSessed aspect is a synonym of intrinsic aspect.

EXAMPLE 1| ‘Pipe diaimeter’ is an intrinsic aspect that is defined as a diameter that is by defigition
possessed by a pipe.

EXAMPLE 2 | ‘Shaftlength’ is an intrinsic aspect that is defined as a length that is by definition possessed by
a shaft. ‘MotprCpower’ may be recorded as an intrinsic aspect of a car, although the power is an aspect that is
possessed byamotor,whichisapartofacar:

3.1.19

function

role of an occurrence that is intended to be performed or enabled by a physical object

Note 1 to entry: An occurrence (activity, process or event) typically has a relation with a player of a performer and
possibly an enabler role. The occurrence has a role as the function (to be performed or enabled) in such a relation.
The physical object will play a role as performer or enabler in that relation. So, the function denotes the occurrence.

Note 2 to entry: Sometimes the performer role of the physical object is also called its function. However, this is
another concept, being a homonym.

EXAMPLE Pumping is a kind of occurrence that can be performed by a pump. In other words: pumping can
be a function of a pump.

© ISO 2013 - All rights reserved
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3.1.20
objective

role

of a state that is intended to be achieved or that is intended to be prevented

Note 1 to entry: Something has a role as objective when it is wanted to be in that state. Typically the objective of
an activity. The state can be described by information or by a number of facts that shall be the case.

EXAMPLE

of pr

oject P.

3.1.21
collection

conc
betwf

Note

from

shou

num}i

neve

Note
to th

Note

EXAN

beca
of (p

peop
3.1.2

indi

conc

ona

Note

by th|

used

The d

thes

EXAN

Pern

3.2

For t

NOT
type

An example of an objective might be: ‘product A is being produced’. This might be the objective

ept that indicates a plurality, consisting of a number of things without a particuld
een the elements and not necessarily with a common discriminator

arrangements, assemblies and classes, kinds or categories. The reason for being element o
d therefore not be based on being connected or having a common discriminating aspect alg
er of elements in a collection may vary over time, and may consist of zero,'one or more elg
theless remaining the same collection.

]

1

2 to entry: Apart from this concept ‘collection’ there also exists a collection relation that relat

¢ collection of which the element is a component.

1PLE Stock items, such as a ‘stock of bolts’, or a pair)of items. Not systems, such as ‘s¢

se a system is not a collection of parts, but an assembly, or arrangement, which means that it
;tysically or functionally) connected or arranged parts."An organization is an example of an ar
e which is not a pure collection, because the persons have a relative position towards each oth

2

idual thing
ept that classifies any real world or imyaginary thing that has an individuality that is nd
rommonality between things

\

1 to entry: This standard is about kinds of things that are defined as commonalities between t}
e constraints on aspects or ranges of values for aspects of individual things. Those kinds of
to classify individual things er to derive constraining aspects for individual things.

oncept that classifies-all-those individual things is called ‘individual thing’. The concept ‘indiv
Wipertype of all kinds.of individual things.

PLE Wellknown individual things are: the earth, the Eiffel Tower, New York, my car, V-60¢6

Is refinery. However, planet, tower, city, car, vessel and refinery are not individual things, but ki

Terms and definitions for kinds of relations

3 to entry: In the context of knowledge libraries, collections are always collections of concepts.

\r structure

1 to entry: A collection is the result of bringing items together (or as if). Collectionsshdll be dlistinguished

f a collection
ne. Note, the
ments, while

bs an element
wer system’,
is composed

rangement of
er.

t dependent

ings, defined
hings can be

dual thing’ is

0 in the Shell
nds of things.

e-purposes of this document, the following terms and definitions of Kinds of relation

apply.

E Kinds of relations are also called relation types or fact types. Each of the definitions of bi
s is accompanied by the following information:

nary relation

the definition of which kinds of objects are related in such a relation (the R1 role player and the R2 role player);

the kinds of roles that those concepts by definition play in such a relation (the R1 role and the R2 role);

the expressions (phrases) that represent the relation type in natural language (the R1-R2 expression and the

inverse R2-R1 expression).

Furthermore one or more example instances are given that illustrate the use of the relation type to express facts.

Note that the kinds of related objects and the kinds of roles they play are characterizing the relation type.
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3.21

relation

concept that expresses a fact or opinion about a fact by specifying the things that are involved in the fact
and the roles that the various involved things play in the fact

Note 1 to entry: Each fact or state of affairs can be modelled as and expressed by a relation (relationship) between
related things. The kind of relation (also called relation type or fact type) specifies how something relates to
something else. The related objects specify what is related. Binary relations relate two things. Higher order
relations relate more than two things. Each related thing has its own role of its own kind in the relation. Thus a
relation indicates that a number of things are related to each other. If one of the related things is a plurality, then

the relation implies multiple facts.

EXAMPLE
The Eiffel toy
processes arg

3.2.2
relation be
relation tha

Note 1 to ent
things. The k

EXAMPLE
between indi
called ‘is loca

3.2.3

relation be
relation tha
the case, sh{

Note 1 to en
fact typically
Specializatio
by definition

EXAMPLE
aspects that

3.2.4
relation be
relation tha

Note 1 to ent
have a relatio

EXAMPLE
as a horizont

fvidual things (the Eiffel Tower and Paris), whereas the relatiod can be classified by a kind of re

The Eiffel Tower and Paris are related to each other. The relation is of the kind <is locate
Ver has a role as located in the relation and Paris has a role as locator in the relation. Activitie
typical examples of things that can be expressed as higher order relations.

fween individual things
 relates an individual thing with another individual thing

ry: A fact in which individual things are involved can be modelled by a«elation between indiy
nd of relation specifies how the things are related.

The fact that the Eiffel Tower is located in Paris is a fact that.can be expressed by a re

ted in’.

fween kinds of things
[ specifies knowledge or requirements or permissions in general terms about what c4
111 be the case, is allowed to be the case or is\by definition the case

[ry: A fact about kinds of things can be éxpressed by a relation between kinds of things. S

expresses what can be the case for all'things of those kinds, possibly within a specified co
hs of this kind of relation can constrain what can be the case to what shall be, is allowed to b4
the case.

11 things of a kind share.

fween an individual thing and a kind of thing
' relates an individual thing with a kind of individual thing

Fy: A kind ofirelation that specifies that an individual thing has a relation with a kind of thing
n with things of a particular kind. A classification relation is an example of a subtype of this rel

The'fact that Paris is classified as a city and the fact that the individual object V-6060 is clas
hlvessel. The fact that T-6000 can be used for storage of drinking water.

H in>.
s and

idual

ation
ation

in be

ich a
htext.
oris

All general knowledge, sueh'as about possible compositions of things of a kind and about kinnds of

r can
htion.

sified

3.2.5

binary relation

relation that specifies a relationship between two things, each of which is playing its own role that is of
a kind that is typical for the relation type

Note 1 to entry: Facts can be expressed as a binary relation or as a collection of binary relations between things.
Most kinds of facts can be expressed using a single binary relation. Some facts require ternary or higher order
relations. Those relations can be expressed using multiple binary elementary relations.

Note 2 to entry: This relation type is the top of the specialization hierarchy of binary relation types. It can be used

to record that things are related without knowing how they are related, but usually more specialized relation
types are used.
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EXAMPLE The fact that The Eiffel Tower is located in Paris is a fact that can be expressed as a binary relation
between The Eiffel Tower and Paris, whereas the relation type is ‘being located in’.

A composition relation is a binary relation type that relates two things. One of those things plays a role as partand
the other plays a role as whole. Each binary relation type can be denoted by a phrase, such as ‘can be a part of a’.
In the inverse sequence the same relation type can be denoted by an inverse phrase, such as ‘can be a whole for a’.

Activities are higher order relations that can be expressed by a number of binary elementary relations, where
each binary relation specifies the role of an involved thing in the activity.

Example instances:

forcq is related to acceleration
3.2.6

speciialization relation
relatjon between kinds of things that relates two concepts whereby thieysubtype concept is a more
speclfic concept than the supertype concept and has all the aspects that-define the supertype concept

R1 role player: concept R2 role player> concept

R1 rople: subtype R2 rolessupertype

R1-R2 expression: is a specialization of R2-<R1 expression: is a generaljzation of
is a kind of has as subtype
is a subtype of is a supertype of

Note |l to entry: The constraints by which a supertype concept is defined are also applicable fof its subtype
concdpts. A subtype concept is distinguished fron its supertype and its neighbouring subtype concepts by being
defined by additional constraints. A conceptfitay be a subtype of more than one supertype concept. An aspect
(valug) by which a supertype concept is,defined is also an aspect of all of its subtype concepts (the aspects are
‘inherited’). The aspects of a concept shall also be applicable for the individual things that are clagsified by the
kind.|An individual thing that is classified by a concept (thus satisfying its defining constraints), is implicitly also
classified by the supertypes of thé\concept. Knowledge about options for a concept is also knowlegdge about its
subtypes, unless the knowledgé is further constrained by the definition of the subtype.

The phrase ‘is a specialization of’ has as synonyms ‘is a kind of” and ’is a subtype of’. The invers¢ phrase ‘is a
generalization of’ has as.syhonyms ‘has as subtype’ and ‘is a supertype of’.

Thus| the expression-A’is a kind of B, means that the concept A is a subtype of the concept B. For exaiple, kinds of
aspedts ( = subtypes of aspects) are: length, width, temperature, colour, etc.

Note [2 to entry: The term that denotes the subtype has a role as hyponym. The term that denotes the supertype
has arolé.as hypernym.

EXAMPLE ASSUME that Teans of transport 15 defined as a physicat object that 15 imtended to carry load.
Furthermore, it is specified that concepts with the names ‘car’ and ‘ship’ are both a specialization of ‘means of
transport’. Then this implies that car as well as ship are intended to carry load (without the need to explicitly
specify those facts.) Furthermore, assume that individual object #12 is classified as a ‘car’ then the specialization
relation implies that object #12 is also a ‘means of transport’.

The concept ‘width’ is a specialization of ‘distance’. If for distance it holds that it can be quantified on a length
scale, then that implies that width inherits from distance that it also can be quantified on a length scale.
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Example instances:

car

means of transport

ship

is a specialization of means of transport

is a generalization of car

is a specialization of means of transport

Note 3 to entry: The first two examples above are different expressions of the same fact.

3.2.7

qualificatid
kind of sped
and the sup

R1 role plaj
R1 role: quj

R1-R2 exprj

Note 1 to ent
as counterpa
In case of an 4
property val
conceptual a
a number of
with one or nf

EXAMPLE
qualification

Similarly ‘37
And ‘100’ is 2|

n relation

brtype is a conceptual concept

yer: qualitative concept R2 role player: conceptual concept

lifier R2 role: nature

ession: is a qualification of R2-R1 expression: is the'nature of

"y: This relation type is intended to distinguish qualitative concepts from their conceptual conj
rts, while still being subtypes of them. Thus the relation type is@ subtype of a specialization rel
Ispect, it specifies that the qualitative or quantitative aspect{also called aspect value, with sub
he and quality value) are defined to be a qualification (spécialization) of an appropriate (ge
Epect. In case of a physical object, it specifies that the-subtype is a type of physical object th3
hspects with specified qualitative or quantitative aspect values. Qualitative concepts are conl
hore fixed aspect value.

The concept ‘colour’ is a conceptual aspeet. The concept ‘red’ is a qualitative aspect. ‘Red’
relation with the conceptual aspect ‘colour

°C’ is a quantitative aspect that is a,qualification of the conceptual aspect ‘temperature’.

qualification of the conceptualaspect ‘number’.

ialization relation that relates two concepts whereby the subtype is a qualitative ‘concept

cepts
htion.
Lypes
heric)
t has
cepts

has a

that

The concept px50 mm hexagonal galvanized bolt’ is a type of physical object (and thus a qualitative concep]
is a qualificafion of the concept bolt,

Example instances:

red is a qualification of colour

mm is a qualification of length scale

deg C is a qualification of temperature scale

37 degC iSa qualification ot Temperature

100 is a qualification of number

6x50 mm hexagonal bolt

3.2.8

is a qualification of hexagonal bolt

manufacturer’s model of physical object relation
special kind of qualification relation that relates two concepts whereby the subtype is a manufacturer’s

model of a k

10

ind of physical object and the supertype is concept that is a kind of physical object
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R1 role player: physical object R2 role player: physical object
R1 role: manufacturer’s model R2 role: nature
R1-R2 expression: is a model of R2-R1 expression: is the nature of model

Note 1toentry: Thisrelation specifies that manufacturer’s models of physical objects are models (qualifications) of
more generic concepts. This relation is a subtype of a qualification relation where the subtype is a manufacturer’s
model of the supertype concept. A manufacturer’s model is also called ‘model and size’.

A manufacturer’s model of physical object relation should be distinguished from a classification relation, because
amanufacturer’s model is still a kind of thing, whereas a classification relation is intended for the€lgssification of
indivjdual things, such as a particular installed item, indicated by its asset registration number!

EXANIPLE A type of car, such as an ‘Audi Q7’ is a manufacturer’s model of the genericcorncept ‘qar’.

Example instances:

Audi|Q7 is a model of car
ALLWEILER model SNH 80 is a model of twin screw pump
3.2.9

composition relation
relatjion between two kinds of things that specifies that’semething that is classified by a ¢oncept that
playg the role of whole can have one or more componeénts that are classified by another goncept that
playg the role of part, in which the number of parts may be constrained by cardinality consfraints

R1 rople player: concept R2 role player: concept
R1 role: part R2 role: whole
R1-R2 expression: can be a part of a R2-R1 expression: can be a whole for g

Note [l to entry: The relation specifies that things of a kind can be components of things of the other kind. The parts
may e assembled in the wholeorymay just be connected or arranged to form a whole.

The domposition relation shall be distinguished from a collection relation.

In a pprticular composition relation the physical object that plays the role of part may not be the same as the physical
object that plays therole of whole. Note that also this fact is inherited to subtypes of the related physical objects.

EXANPLE A/‘wheel’ can be a part of a ‘car’; a ‘valve’ can be part of a ‘piping system’ and a ‘roadl’ can be part
of a ‘oad network’. Because of inheritance this means that a wheel can also be part of a Volvo S40 and that a ball
valvelcan‘also be part of a piping system (or one of its subtypes).

Example instances:

car can have as parta wheel
3.2.10

physical object - aspect relation

relation between a kind of physical object and a kind of aspect that specifies that physical objects of the
specified kind can have or has by definition an aspect of the specified kind
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R1 role player: physical object

R1 role: possessor

R1-R2 expr

:2013(E)

R2 role player: aspect
R2 role: possessed

ession: can have as aspect a R2-R1 expression: can be an aspect of a

Note 1 to entry: Normally the kind of physical object has the kind of aspect as an intrinsic aspect. If the thing that
is related to the physical object appears to be a concept that exists independent of the physical object, then it is not
really intrinsic. This means that other relation types should be considered. In this kind of relation the possessor
(the R1 role player) shall be a physical object (and may not be something else) and the thing that is possessed (the

R2 role playe

r) shall be an aspect (and nothing else). In such a relation a physical object plays a role as poss

eSsor

(Rl)and an 4

Note 2 to ent
relations are
physical obje

EXAMPLE

A manufactu
of the bicycle

Example instances:

wheel

3.2.11
aspect-sca
relation tha

R1 role plaj
R1 role: quj

R1-R2 exprj

Note 1 to entif
of the same K|
type can thu
are qualificaf

Note that thi

EXAMPLE
This factis t

'

that those suptypes can also be quantified on any length scale.

spect plays the role of possessed (R2).

F'y: Occurrences can also have some aspects, especially duration and timing aspects, hewever
usually considered not relevant for knowledge libraries. Other aspects are normally.aspects
cts that are involved in the occurrences.

A ‘wheel’ can have as aspect a ‘diameter’.

rer or supplier of a bicycle is not an intrinsic aspect of a bicycle (the manufaeturer exists indepe
and thus they shall be related to a bicycle by another relation type.

can have as aspect a diameter

erelation
[ specifies that aspects of the specified kind €an be quantified using the kind of scale

per: aspect R2 role player: scale
intifiable R2 role: quantifying
ession: can be quantified onsscale R2-R1 expression: can be a scale for a

y: Anaspectofaparticularkind may be quantified on various units of measure thatare qualificg
ind of scale and sometimes may even be quantified on units of different kinds of scales. This re
b be used to specify that aspects of a particular kind can be quantified on all units of measur
ions of a particularkind of scale.

factis inherited to all the subtypes of the kind of aspect.

It may be specified that e.g. distance can be quantified on scale (by a number using a) length

those
bf the

hdent

tions
ation
b that

scale.

ninlerited by the subtypes of distance, such as length, width, diameter, and radius. This i

nrplies

Furthermore, it will be defined that, for example, mm, km and inch are qualifications of length scale (see the
example instances of a qualification relation). Then this implies that distance as well as its subtypes (such as
length) may be quantified on a mm, km or inch scale.

Example in
distance

length

12

stances:
can be quantified on scale length scale

can be quantified on scale mm
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3.2.12

aspect - unit of measure relation

relation that specifies that aspects of the specified kind shall be quantified using the particular unit of
measure

R1 role player: aspect R2 role player: unit of measure

R1 role: quantifiable R2 role: quantifying

R1-R2 expression: shall be quantified on unit R2-R1 expression: shall be a unit for a

Note|l to entry: This relation type can be used to specify that the magnitude of aspects of a partieylar kind shall
be quantified using a particular unit of measure (which is a subtype of scale). This requirement is| valid only in
an implicit or explicitly defined ‘validity context’, such as a particular project or company or knowl¢dge library.
Note |2 to entry: This fact is inherited to the subtypes of the specified kind of aspect,unless it is oyerruled by a
new gpecification.

EXANPLE The aspect - unit of measure relation may be used to specify, for example, that every length shall
be quantified on a mm scale, a requirement that is only valid in the validity context of project X.

Example instances:

distdnce shall be quantified on unit km

length shall be quantified on unit mim

3.2.13

involvement relation

relatjon between kinds of things that specifies that physical objects of a kind can play ja role in an
occufrence of a kind

R1 role player: physical object R2 role player: occurrence

R1 role: involved R2 role: involver

R1-R2 expression: can be involved in a R2-R1 expression: can involve a

Note |l to entry: This refation specifies that a physical object can be involved in an occurrence, bjit it does not
specify how it is inyolyed (in which kind of role). This might be specified by using subtypes of this relation type.
EXANMPLE Aboiler can be involved in a water heating process. Alocomotive can be involved in a rjail transport.
Example instances:

boile canbeinvolvedina heating process

locomotive can be involved in a rail transport

3.2.14

collection of concepts relation

relation that specifies that a concept is an element of a collection of concepts

© IS0 2013 - All rights reserved 13


https://standardsiso.com/api/?name=f2f366bad04efd8287026d2a92cc7381

ISO 16354

R1 role player: concept

R1 role: col

R1-R2 expression: is an element in collection

of concepts

:2013(E)

R2 role player: collection
lected R2 role: collector

R2-R1 expression: is a collection of concepts
including

Note 1 to entry: This relation only specifies that a kind of thing is element of a plurality of kinds. It does not say
anything about the thing itself, nor about the nature of the collection nor about relations between the concepts
that are elements in the collection. A collection may have only meaning within a particular context. The relation

rma

is typically used to define lists of options or pick-lists

EXAMPLE The subtype of physical object ‘lock’ can be defined to be an element in the collection of cov:‘:lepts
‘ironmongery’ in a particular context. ‘red’, ‘green’ and ‘blue’ are qualitative aspects that are elements in the
collection of poncepts ‘RGB colours’. That collection is typically called a list of (allowed) values and'may f

‘pick list’.

Example instances:

lock is an element in collection of concepts ironmongery

red is an element in collection of concepts RGB eolours

3.2.15

naming relation

relation tha

R1 role plaj
R1 role: namne

R1-R2 expr

Note 1 to ent|
naming relat
It may be use

thus enabling

 relates a term with something (UID) that is denoted by the term
per: term R2 role player: anything
R2role: named

ession: is a name for R2-R1 expression: has as name

Iy: This relation defines how things are called in a particular language and language commun
on is defined within the context of a language community as the preferred name in that comm

synonyms, abbreviations; codes and translations.

The same najme may be allocated to different concepts, provided that they are defined in different lang

communities

EXAMPLE

the English 14
two different

Example in

760171

3.2.16

This enables té.specify homonyms.

Physical-object type 670171 from the taxonomy has as name ‘bicycle’ in a particular vocabul
nguage."T'he same object has the name ‘fiets’ in the Dutch language. PC and personal comput
names-for the same concept.

ity. A
inity.

d also outside that language)community. This relation allows for multiple names for the same things,

ruage

ATy in
T are

stances:

has as name bicycle (UK English)

description relation
relation that specifies that a textual description is a description of something

14
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R1 role player: character string R2 role player: anything
R1 role: description R2 role: described
R1-R2 expression: is a description of R2-R1 expression: is described as

Note 1 to entry: This relation defines that something is described by a piece of text in a particular language. This
relation allows for multiple descriptions for the same things. A definition is a particular kind of description. Thus
a definition relation might be defined as a subtype of a description relation.

EXAMPLE Physical object type 670171 is described using a particular description (sentence) in the English
langyage (see the example below).

Example instances:

6701f71 is described as a cycle with two wheels in tandem, a steering handle, a sdddle seat, and pedals
by which it is propelled. It may also be propelled by a motor. (UK English).

3.2.17
syngnym relation
relatjion between two naming relations that relates an object with’a particular name in one ¢ontext with
the spme object with another (or the same) name in another cofitext in the same language

R1 rple player: naming relation R2 roleplayer: naming relation

R1 rple: synonym R2.¥ole: base

R1-R2 expression: isasynonym of R2 R1 description: isasynonym for
is an abbreviation of is abbreviated by

Note |1 to entry: This is a basic relation for linking the elements from various functional units of in different
knowfledge libraries. Essentially it is an equivalent for a naming relation, because if one object (indicated by a
uniqye identifier) has more than onemname, then those names are by definition each other’s synonym. For clarity the
relation phrase distinguishes betweeh synonyms and abbreviations. Formally an abbreviation relatiop is a subtype
of a synonym relation. Note that @ name that is allocated via a synonym relation is defined within the context of a
langyage and a language corimunity (just as is the case with a naming relation). See also the translatjon relation.

A prefferred term or préferred name is only preferred in some language community, whereas anotheif term may be
prefefred in anotherlanguage community. Therefore the synonym relation does not specify which terr is preferred.
Prefefrences for terms'should be addressed by defining language communities with their preferred terms.

EXANMPLE The name ‘bicycle’ in the taxonomy is a synonym of the name ‘bike’ as a reference t¢ a particular
kind pf physical object in the English dictionary. The name ‘pump’ in an Aspect Model is a synonym of the name
‘pump’,inh'a Composition Model.

Example instances:

English (130206) bike is a synonym of English (130206) bicycle
English (70620) PC is an abbreviation of English (70620) personal computer
3.2.18

translation relation
relation between two naming relations that relates an object with a particular name in one language
with the same object with another (or the same) name in another language
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R1 role player: naming relation

R1 role: tra

R1-R2 expr

:2013(E)

R2 role player: naming relation
nslation R2 role: base

ession: is a translation of R2 R1 description: is translated by

Note 1 to entry: This relation is similar to the synonym relation, but in this case the two contexts for the two

names of the
EXAMPLE

Example in

object are two different languages.

Atranslation ofthe name ‘Pumpe’ asareference to concept 130206 ina German-English dictionary.

stances:

English (139206) pump is a translation of Deutsch (130206) Pumpe

3.2.19

classificatipn relation

relation thatjrelates an individual thing to akind of thing, indicating that the individudl thing is of the spe
kind, becausk of the fact that the individual thing has aspects that comply with thedefinition of the kin
R1 role player: an individual thing R2 role player: coneept

R1 role: clagsified R2 role: classifiér

R1-R2 expression: is classified as a R2-R1 expreéssion: is a classifier of

Note 1 to enf
application o
every usage (

Classifying r{

This relation
based on intn

Note 2 to ent
instantiation|
(being a kind
(An instantig
collection rel

EXAMPLE

Example in
New York

V-6060

ry: Although this standard is not about individual* things, this relation is included to suppo
f knowledge libraries. It is a relation that defines for individual things of what kind they are.
f this relation relates an individual thing to-a concept, preferably a concept in a knowledge libi

tlation is a synonym of classification reldtion.

shall be distinguished from a collecetion relation for individual things, because a classificat
insic aspects of the classified ohjects, whereas a collection is not.

ry: In information technology terms the concept ‘instantiation relation’ is often used. Howev
relation differs from aclassSification relation. because it is a relation between an instance and a
of thing or a set), whiereas an instance can be an individual thing, but may also be a kind of

tion relation seens'to be a combination of a classification relation, a qualification relation

ation.)

‘my car’ isclassified as an ‘Audi Q7’;
‘mars’is classified as a ‘planet’;

"M-6060’ is classified as a ‘horizontal vessel’.

rified

't the
Thus
ary.

on is

T, an
class
hing.
and a

stances:
is classified as a (700008) city

is classified as a (520121) horizontal vessel

4 Symbols and abbreviations

CL
DTD

16

Conformance Level

Document Type Definition
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E/M/S Electrical engineering, Mechanical engineering and Sanitary installations
iGBi interactive platform for construction and ICT
IFC Industry Foundation Classes

IFD International Framework for Dictionaries

ISO International Organization for Standardization
TAX taxonomy

UID unique identifier

UML Unified Modeling Language

VOC vocabulary, list of terms

XML eXtensible Mark-up Language

XSD XML Schema Definition

5 Objectives

5.1 | Introduction

In tHis clause, the objectives of the standard are described. 5.2 gives an outline of th

prec

for a|further discussion of the objective envisaged in 5.4. Finally, 5.5 is devoted to a discus
the gbjective is realized by means of guidelines.

5.2
The

The

Scope, conditions and target.users
following items are within the.s¢ope of this standard.

The guidelines are aimingfor harmonization between knowledge libraries in terms (
felation to structurecand architecture. The guidelines are grouped in conformance 1
¢onformance level@yand 1 (see A.1.2). Conformance level 0 will guarantee that f
ifferences between similar types of knowledge libraries are prevented and that a basij
or data exchange and integration. Conformance level 1 aims to provide guidance for
se of different knowledge libraries.

part frem the limited number of guidelines, the scope of knowledge libraries is limited
cope ‘includes information concerning concepts such as kinds of physical objects, their
oles, kinds of occurrences (kinds of activities, processes and events that may happen 3

b scope and

bnditions for a possible solution. In 5.3 a problem definition is given. This will constituite the basis

sion of how

f content in
bvels, called
undamental
is provided
cooperative

as well. The
aspects and
nd in which

physical objects can be 1involved], collections, junctions, Kinds oI organizations and objectives.

Interpretations of or guidelines on the actual exchange of object data are excluded from the scope.
The guidelines are limited to the enforcement of the harmonization of information about concepts.

The existence of comparable data should then be the point of departure for drawing up
for data exchange.

agreements

Guidelines for the modelling of knowledge about kinds of things (concepts, classes and types) are
included as well as guidelines about classification of individual things by kinds of things (although
the latter do not belong to a conformance level). Guidelines for facts about individual things other

than their classification are excluded from the scope

guidelines in this standard are made with the following condition:
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The guidelines in this standard should not conflict with any of the following standards, provided that
those standards are not in conflict with each other:

a) 1S010303;
b) SO 12006-3;
c) IS0 13584;
d) ISO 15926.

The guidelines have the following target users:

The tar
interfad
base thg

The gui

5.3 Probl

Despite the
librariesiss
In this subc
on knowled

In the first p
At the mom
can conforn
may receive
information

data integration. Altogether, this leads to fragmentation of information maintained in separate librg

Initiatives W

A second pr
in the world
own librarig
libraries. M
extensive e

es between knowledge libraries, certifying bodies and builders of applicationswho
ir work on the knowledge libraries that have been laid down.

elines are not aimed at a specific industry.

em definition

various initiatives that have been started in this area, the number of successful know
till limited. Apparently there are issues that prevent the potential value from being real
ause the most important issues are described, which wilkillustrate the need for guidg
be libraries.

lace, the various initiatives for developing knowledgelibraries lack a common methoda
ent, many companies are unaware of current developments and the extent to which
1 to a common language. Moreover, a library\must gain a certain critical mass befy
sufficient support. In many cases this critical mass is still absent. Most of the exi
libraries have a limited scope and focus omisland applications instead of data exchang

rith knowledge libraries have to struggle with the learning process of their users.

bblem is that, paradoxically, there’is a measure of resistance to migration to large libr
of knowledge libraries. In.amany cases, organizations have invested substantially in
s, and often their user groups will already have conformed to the architecture of
gration or even the simple linking of libraries is usually found to be an (impermis:
kercise. The architédctures of libraries often differ, in addition to which the inty

definitions

differ substantially from its~definition in library B.

A third issue concerns;the quality of libraries. Setting up the architecture and filling such libr
make major| demands_of the competences of the responsible parties. For example, incorrect stan
specification sheets.may result in a considerable deterioration in the quality of a library. Organiza

that work

circumvent [the’library. Limited quality will frequently stimulate other parties to set up new lil

f concepts rarely match. For instance, the way in which a pump is defined in library A

ith such a library will eventually decide to resort to traditional methods and choo

pet users consists of: developers of knowledge libraries, builders of translation prograrlns or

must

edge
ized.
lines

logy.
they
re it
sting
b and
iries.
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their
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ible)
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dard

kions

se to

rary

type, which

increases the problem of fragmentation.

Finally, experts have not yet reached consensus on the architecture for knowledge libraries. In the
world of ISO there are currently various projects with regard to the structure (i.e. information model)
of knowledge libraries. This means that not only the content of libraries, but also the architecture of that
content is still under development.

5.4 Objective of this standard

The motivation for this effort may be deduced from 6.3, in which the added value of knowledge libraries
is discussed. The effectiveness of almost all forms of applications of knowledge libraries will increase
with their harmonization or integration.
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A suitable solution to this problem is the harmonization of knowledge libraries by means of the use of
a common dictionary and taxonomy, including the common use of standard relation types. By linking
knowledge libraries to such a common dictionary and taxonomy in which the meaning of the various
concepts and relation types have been defined (see Figure 1 — Integration of libraries by means of an
integrating library), the relations that express knowledge in the libraries will be laid down in way in
which they can be integrated and commonly searched. This means that when a knowledge model of a
concept is added to a knowledge library, it will suffice to refer to the appropriate concept in the common
dictionary. It follows that references to knowledge in other libraries may be realized automatically by
such a reference, provided that appropriate access rights are granted.

Library C

l@?e 1 — Integration of libraries by means of an integrating library

This st@ard provides guidance for a first step towards such integration by supporting the

harmanization of the structures of knowledge libraries. The extent to which a library fonforms to
this Lﬂﬂmmmmmmmmm i izatt i i braries that

conform to this standard.

The objective of this standard is to provide guidelines and conformance checking criteria for storage
of electronic information about concepts and relation types; these guidelines enable harmonization
between knowledge libraries. This will simplify the integration of knowledge libraries and will simplify
the common usage of information from different knowledge libraries.

With this objective in mind, a solution to the problems described in 5.3 can be realized as follows.

— Thisstandard provides a basis for harmonization of the various initiatives with regard to knowledge
libraries. Through compliance with this standard the diversity among libraries is reduced and the
threshold towards integration is lowered.
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— This standard respects existing libraries and their users. Each owner of a knowledge library may
gradually upgrade his library in order to make it compliant with this standard. Taking into account
the reduction of mutual differences, integration or linking may be considered at a later stage.

— This standard offers a possibility for users to know what can be expected from knowledge libraries
that meet certain requirements, and to know how they will be able to make more efficient use of
such a library.

— The consensus among the various experts has been increased. This standard focuses mainly on
‘that which connects us’ rather than ‘that which separates us’.

It should be noted emphatically that this standard does not pronounce on the preferred strategy for
effectuating the integration of libraries. For instance, it is quite likely that there is a need for inifially
linking libraries by means of 1:1 (i.e. one-on-one) links and then to migrate to an applicatienon the
basis of an Integrating library, also called a smart dictionary. With such 1:1 links a bri g@)s bujlt so
that each of|the functionally different libraries may yet utilize the knowledge stored i > other} The
disadvantage of this unit lies in explosive growth of the number of links, susceptibggj mainterjance
and the very complex quality assurance (see Figure 2 — Linking knowledge libraries by means ¢f 1:1
links). However, for pragmatic reasons this may be a good compromise.

O
O.

Library C

2
Fig — Linking knowledge libraries by means of 1:1 links

¥

5.5 Guideling?as instrument

In order to reatizetheobjectivediscussedabove; thisstandardhasoptedforcreatingguidetiresProvided
they are sufficiently clear, guidelines offer a concrete tool for setting up and filling knowledge libraries.
Through compliance with the guidelines a certain quality of the library is achieved.

Knowledge libraries are categorized in this standard in a framework of functional units as presented in
6.3. A functional unit denotes the kind of information that can be generated by the library, independent
of its internal structure. Guidelines are provided specifically for each functional unit. In addition a
number of guidelines apply for more than one functional unit.

5.5.1 Possible misconceptions

It has been found that the supposed consequences of the application of these guidelines to existing
knowledge libraries or libraries currently under development may lead to misconceptions. In 5.5.1.1 to
5.5.1.4, four misconceptions will be discussed in order to clarify the context of the guidelines.
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5.5.1.1 Internal structure of knowledge libraries

The first misconception concerns the internal structure of (existing) library systems. Should a library
owner adapt the structure of his library in order to comply with the guidelines? The answer is: no,
provided the owner is capable of delivering data, according to the defined functional units in compliance
with the standard. Guidelines, therefore, provide no comments on the library itself, but only on the
architecture of functional units.

A guideline in this standard does not provide any comments on the way in which the internal structure of
knowledge libraries should be defined (the underlying information model), nor does it indicate which data
must be recorded; the guideline only provides information on the functional unit structure and semantics
that pm T i i T i base.

This|important remark is illustrated in further detail in Figure 3 — Relation betweer] knowledge
librafies and functional units:

Information | Mapping -and conversion -
model nstructions

Functional units
according/ISO-guidelines

Publication 8
ISO 13584-42 Voc
ISO 15926-2

ISO 10303
ISO 12006-3

Dict

N
Mﬁ;\);ing

é‘gneration

e.g.: UNETO-VNI Preduct classification
STABU-LexiCon
Plib IEC-dictionarv
Gellish\English Dictionary - Taxonomy
CEE ebject library

LT B

Figure 3 — Relation between knowledge libraries and functional units

On tlte left'side of Figure 3 an (existing) knowledge library is shown. This library has been filled with
concgpts using a particular meta-model or information modell). In order to promote the exchange and
integration with other libraries, the owner of that library may decide to have his library assigned the
standard conformance level. To this end, it must be investigated whether information can be generated
according to which functional units (the ‘jars’ on the right in Figure 3) and whether the generated
information can comply with the guidelines thatapply for those functional units. From this ‘confrontation’
a number of conclusions may be drawn.

— Information can be generated according to one or more functional units by mapping directly from
the information model. This mapping will be documented by way of instructions.

— Information may be realized according to certain functional units provided certain conversions are
performed. These conversions will also be laid down by means of additional instructions.

1) Inmost cases the meta-model is described by a specified information model, e.g. in EXPRESS. These guidelines
apply to the instances of such a model only.
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Information cannot be generated according to certain functional units since the information model
does not allow for the information that is required for this purpose and is therefore absent from the
library. Many existing knowledge libraries merely offer such a limited functionality.

Information cannot be generated according to certain functional units because the knowledge
library does do not comply with the guidelines. It may also occur that the knowledge library (and
the corresponding information model) does provide for a certain functionality, but that it is has
been supplied in a fundamentally different way, rendering conversion impossible. In that case, a
library upgrade may be considered so that this becomes possible in the future.

Certain information in the library cannot be mapped since there is no adequate functional unit
provid
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ming the analysis and possibly adding modifications, the library, together with thesmat
, may be offered to the inspecting body for testing and possibly to obtain the quality
discussed in further detail in Clause 7.
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5.5.1.2 Oyerlapping of information

A second, frequently observed, misconception concerns the uniformity of infortnation within the vafious
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The generated Tunctional units from the different kKnowledge libraries are mutually comparable 1T these
libraries formally present their data in functional units in compliance with the guidelines in this standard.

This remark implies that to draw up instructions for generating functional units in compliance with the
standard in accordance with one’s own judgment is not sufficient. It should be verified by means of an
internal or external test centre whether the guidelines are truly complied with. In the future an official,
inspecting body may play an important role. The quality label that is finally awarded should guarantee
that knowledge library A will know the value of a functional unit generated by knowledge library B. The

2) Critical readers would argue that the various guidelines and the identified objects in the various functional
units might be laid down in the form of an (EXPRESS) information model. This in itself is a correct assumption.
However, it must be considered as the reference model of the various functional units rather than the information
model of the (underlying) object library. This reference model is illustrated in Annex D.
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quality label will be discussed further in Annex C. It has been illustrated in Figure 4 — Illustration of
two knowledge libraries in compliance with this standard.

- ISO- ISO - :
Information certified certified Information
model X instructions instructions model Y

Functional units
according ISO-guidelines

A
Mapping

Generation

7 \

Area for:
- integration
- exchange

all with-the assurance of this
ISQ quality standard

Figure 4 — Illustration of two knowledge libraries in compliance with this standard

5.5.1.4 Harmonization of.content

Finally, there exists a fourth possible misconception. This concerns the similarities and| differences
regarding the content-of functional units derived from various knowledge libraries.

Stanflard guidelinesvdo not bring about an intrinsic harmonization of objects laid down in|the various
libraries; only the-structure, order and restrictions may be compared.

If a pump has been defined in knowledge library A on the basis of various aspects, and the same has been
done|in‘knowledge library B, it may be that the aspects of this pump in both knowledge libraries differ
completely from each another. The only thing that will definitely be similar is the way in which these
aspects have been laid down or described in the relevant functional unit. This is a major step ahead
through which a number of important objectives can be realized (see also 5.4). For instance, it offers a
much better point of departure for migration to a common definition of ‘pump’. If both the description
and structure are completely dissimilar, the gap will in most cases be too wide to bridge.

6 Types of knowledge libraries

6.1 Introduction

The world of knowledge libraries is far from uniform and unambiguous. Apart from the fact that
knowledge libraries may differ from one another, the image people have of such libraries will often
differ as well. In this clause the concept of knowledge libraries will be discussed in further detail. In 6.2
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we set out to present a number of examples of knowledge libraries. In 6.3 we proceed by discussing the
added value of libraries. Finally, in Clause 7 a framework is presented in which the various functions are
explicitly described.

6.2 Definitions and types of knowledge libraries

A knowledge library (within the context of this standard) is a collection of knowledge models and/or
requirements models, which are models that express knowledge (which may include definitions) and/or
requirements about kinds of things (concepts). The expressions of knowledge and requirements are
stored and retrieved as electronic information (as information models). Such knowledge is intended
to be used for the creation, categorization or verification of information about individual things.3) The

cepts are intended to be used as anchoring points for the knowledge and requirements

defined con
(possibly exipressed in documents) about those concepts.

On the basis§ of this definition, various types of knowledge libraries may be distinguishéd that cl
differ from [a functional and content point of view. For this reason a relatively broad definitio
knowledge libraries is used.

parly
n for

Anobjectlib
about kinds

faryisacollection ofknowledge models (possibly alsoincluding definitions and requiremgnts)

of physical objects.

Within the ¥
delineation

vorld of object libraries, almost anything might be consideréd an object. Therefore, a [clear

s required.

and
buter
are:
n: in

First, we wpuld like to distinguish between individual things,(also called individual instances]
kinds of things, also called concepts or classes. Examples of individual things are: my chair, comj
#32131, pump #12 at a particular location, the earth and thie Eiffel Tower. Examples of conceptg
chair, compliter, pump, planet and tower, but also making, inspection, length, shape and relatig
short, thing$ that you will typically find in a dictionary(This standard deals with concepts (classgs). It
also providgs some guidance for the usage of those concepts through guidelines for the classification of
individual things. The essential difference betweén-a concept (class) and an individual thing is that a
concept is acommonality of a number of individual things that can be used to denote the nature of those
individual things. For example, the concept ‘chair’ denotes what all individual chairs have in commjon. A
concept canfalso be a type or model of which many individual things are made. For example, an ‘Audi Q7’
is a conceptithat is a type or model of a«€ar. You can never point to a concept or class or kick it, whe¢reas

you can poiIt to or kick many individual things.

e notion of ‘class’ as ftequently used in the IT world is different from the notion of concept (flass)
above. Because in IT-d/class’ consists of a concept (often called ‘entity type’), including a partjcular
attributes’ and possibly ‘behaviour’. This implies that different data models may contain different
he same conceptyeach with its own attributes. In this standard a concept is distinguished from|facts
cept, whereastan ‘attribute’ or ‘behaviour’ in a data model will be represented by a fact that r¢lates
b anotherconcept.

NOTE T
as described
collection of
‘classes’ fort
about the coq
the concept t

cinds

In actual prj
of things. F(

actice/people are often not aware of the distinction between individual things and |
rdnstance, when people say that they talk about the description of ‘an airplane’ then

they

may either
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ept)

‘airplane’ (that which makes any airplane an airplane).
Knowledge libraries are based on this distinction. They only deal with kinds of things.

A further characteristic of knowledge libraries is that the knowledge is expressed in models. This means
that the information or knowledge is expressed in the form of a data structure (also called a data model
or knowledge model). Such a data structure can be visualized as a network of related things. The nodes
in the network represent concepts, the vertices represent relationships (or relations) between those
concepts (individual things will rarely appear in knowledge models). One relation with its related
concepts together forms the expression of a single (atomic) fact, being a small piece of knowledge. Facts

3) This definition is clearly broader in nature than the definition used in the PAIS Action Plan in the Construction
and Infrastructure Sector [Dutch: ‘Plan van Aanpak PAIS in de bouw en infra’]. The authors of that report limit
themselves in advance to defining and/or explanatory libraries containing information on physical objects.

24 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=f2f366bad04efd8287026d2a92cc7381

ISO 16354:2013(E)

are usually grouped in collections of facts about particular kinds of things (objects). Such a collection of
expressions of facts together forms a model, which expresses knowledge about the kind of things. This

is illustrated in Figure 5.
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Figure 5 — Example of a knowledge model about a road

e 5 shows that there is a distinction between a concept (road) and a knowledge modg¢
ept (a road model). Furthermore, it alseillustrates that the knowledge model is a colleq
s composed of a number of specificatemic facts, such as the fact that a lane can be p4
of those facts is expressed by a‘relation of a particular type. The differences betw
ledge libraries are highly due to-the fact that those relation types are often not made
there is little standardizationief those relation types. This is the reason why this stand
itions of standard relatiof types.

vledge libraries may go further than a taxonomy, when they also define concepts |
plled knowledge“about those concepts. This implies that a knowledge library includ
een concepts;whereas each of such a relation expresses a fact about the related conce
bsses sometknowledge. A number of such relations with the same concept together forr
h expresses knowledge about the concept and is called a knowledge model about the c
y wedefine a knowledge library as a library of knowledge models.
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a number of Tunctional units™ each of which covers a certain scope of functionality. The scope of a
knowledge library may cover one or more functional units and its compliance with this standard is then
compared with the guidelines for those functional units only.

In 6.2.1,a summary is given of various examples of kinds of knowledge libraries. The examples are by no
means exhaustive, but are rather used for illustration purposes.

6.2.1 Product catalogues

Product catalogues are object libraries that are created for specific applications within a specific area.
Examples of applications are: sales, purchasing, engineering, drawing and maintenance. Examples of
domains are: construction, installation, machine building, process industry and shipbuilding. So far,
most catalogues are used to support the selection and purchase of items. For this reason, such object
libraries are called product catalogues and will usually contain, for a specific discipline, thousands of
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items from one or more suppliers such that a purchasing department can select and order. In the case
of a light bulb, for instance, it would be possible to check which suppliers can provide it and also what
the prices and delivery periods are. The models that are used in product catalogues usually include only
the information that is needed for the selection and purchase of products. Typically those models do not
include for example assembly structures.

NOTE Examples of such a product catalogue object library are the UNETO-VNI discipline-related product
catalogue and the MESC catalogue of buying specifications at Shell.

6.2.2 Product data requirements libraries

In order to groperty fittsucha productcatatogle, itisecessary to specify information requirements for
all the kindq of products or items that will be included in the catalogue. This can be done by cr &hlg an
object library of requirements models. Such requirements models may be presented on stap@‘ fprms
and are thernefore often referred to as standard specification sheets (also called data sheet emplqtes).
To continue|using the previous example, a requirements model (on a standard spec1f égon sheet] of a
light bulb contains precisely which aspects may be or shall be ‘filled in’ by a supp]@ requirements
model librafy, therefore, effectively forms the basis for filling a discipline-r 6 parts library or
product catalogue (see Figure 6).
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Figure 6 — Relation betw@%\)discipline-related data requirements library and a product catalpgue

Therefore, a|collecti Y:/arious requirements models for types of products in itself makes up a template
library. In ag¢tual practice, also the terms item classes or product classes are used for these requirenlf)ents
models. Exa of data requirements libraries are the library of MESC templates (called ‘formats’|) and
the UNETO-VNYitem class library in which approximately 3 500 templates have been defined. The above-
mentioned MESC and UNETO-VNI product catalogues are filled according to their respective templates.

6.2.3 Projectlibraries

From an architectural point of view, project libraries are very similar to product catalogues. The main
difference is of a more functional nature, in that a project library focuses on product models that include
the composition structure of the products and is mainly applied in phases where individual things are
created on the basis of knowledge about various design alternatives. A project library is therefore filled
with knowledge about kinds of objects of which the organization in question wishes to create parts - the
so-called ‘making’ parts. These making parts may in turn consist of an assembly of ‘purchase parts’ that
have been specified in a product catalogue described earlier. Consequently the focus of a project library
is on the creation stage and therefore also on the information that is needed for the assembly of products
(so-called design knowledge). An example of such a library is the VNI parts library.
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6.2.4 Smart dictionaries

The fourth library type, smart dictionaries, are integrating libraries, that are used mainly to provide
a common terminology and language for various systems and therefore contain common definitions
and have an explanatory purpose. Such libraries focus primarily on an unambiguous description of the
‘meaning’ of objects. They consist of models that include definitions, defining aspects and (specialization)
relations between objects, such that used kinds of objects are defined unambiguously. The integrating
function comes about when such libraries are commonly used by the discipline libraries mentioned earlier
(see Figure 7). These integrating libraries can be distinguished in text oriented dictionaries and explicit
model based dictionaries where even the definitions are expressed as models. Examples of such smart
dictionaries are contained in LexiCon, the Gellish English Dictionary-Taxonomy and IFD Library Group.

SMART
DICTIONARY

Discipline A . Discipline B Discipline C
Figure 7 — egiion between discipline libraries and smart dictionaries
NG
6.2.3 (Classificati ystems
Clasdifi ems have been created for the purpose of terminology harmonization jand context
descri y are characterized by the collection of objects based on a particular aspecft in multiple
and, pt ti , heterogeneous aspect layers. Generally speaking they are not object libraries

Usuaﬂl%his type of layer will apply a hierarchy of no more than three or four levels deep. The addition
of ‘context’ to these libraries is mainly due to the fact that these systems have a supporting role. They
are aimed at the classification or collection of kinds of objects for a particular application. Examples of
classification systems include ICS, UBIM91, Elem91, SfB, Omniclass and DIN 6779-2.

6.3 Added value of knowledge libraries

6.3.1 Introduction

To some this may seem a trivial question, but why do we actually have knowledge libraries? The main
purpose of this subclause is to present a number of striking examples of knowledge libraries.
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6.3.2 Trade column integration

One ofthe mostobvious examplesistheintegrationinatrade column, also called asupply chain. Collection
of item information on various suppliers in a single library may result in considerable benefits for the
various parties concerned. It must be said that these advantages may only be achieved after an initial
investment in setting up a library with standard specification sheets for items. Branch organizations in
particular, as interest groups, are making a case for playing a supporting role in this connection.

NOTE During a presentation at the IGBI 2002, the purchasing manager of Ballast Nedam showed that on
an annual basis, the company is dealing with 18 000 suppliers, 325 000 invoices and administrative costs of

€24 million. These figures indicate that there is enormous potential for standardization by means of knowledge
libraries in orderta achieve nffiripnr‘y henefits

6.3.3 Harmonization among disciplines and parties

Knowledge libraries also form a means for improving co-operation between parties thatwill oftenjhave
different expertise and background knowledge. Each discipline frequently uses its. 0wn vocabulary
and means pf interpretation. However, nowadays most projects tend to transcend.the boundaries of
disciplines, o that parties using different vocabularies must still jointly proddcé an overall product.
This often results in a host of harmonization issues, since certain matters may_often be interpreted in
totally different ways (see Figure 8).

‘ﬁf\% /\}

SH

> NS =
— //
V 7 7
Construction Installation sector Contractor/owner

Figure 8 — Harmonization between different parties - supply chain integration

In this conngctiofizknowledge libraries may greatly improve matters. By defining objects in a uni
way across 1
dictionary a
in Figure 9.

orm
hevarious disciplines and parties, it becomes possible to link the various worlds. The smart
: . 4 . ’ . s . ated
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6.3.4

Contractor/own

Construction Installation sector

Figure 9 — Smart Dictionary

Harmonization in time - lifespan integration

Pro
and

offer

spec
the d

6.3.5

Appl

applications will not reeoghize each other’s language, and the information that is gener

varig
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obje(
as in

6.3.6

lends in demolition. In many cases, various parties will be involved during the vario
the lifespan of a product. In analogy with the supply chain integration, knowledge li

kample, actually‘make use of intrinsically dissimilar information? In most cases obj

cts have a lifespan that begins with a product specification (conceptual design, sj

considerable added value here as well.:How often does it not happen that a complet
fication and naming convention is used for the desired products in the specification a
esign stage? Integrating libraries may bridge this gap.

Integration of applications
cations involving ‘product engineering’ are often characterized by ‘automation is
us applications is‘enly accessible by themselves. But do a calculation program and a C4
brned - objects-being computed or positioned within a particular space. So, if informati

ts is proyided according to common terminology that is sufficient for calculation purp
Cludes.topological information, then the way is paved for integration of product inforn;

Reuse of knowledge

CT

becification)
us stages of
braries may
bly different
5 opposed to

lands’. Such
ated by the
\D program,
ects will be
bn about the
oses as well
ation.

Many engineers consider each project to be unique. In many cases, the product that they have designed
cannot be applied to other projects on a one-on-one basis. This assumption is one of the reasons why little
attention is being paid to standardization and a uniform use of concepts within projects. This means that
the design of a pump installation will be called ‘pump installation’ in project A, ‘pump system’ in project B,
‘pump assembly’ in project C and simply ‘pump’ in project D. Clearly this complicates the reuse of design
knowledge. It is simply difficult to disclose the knowledge because a uniform definition is lacking.

By defining a pump installation in a knowledge library once and then continuing to refer to this concept
in that library, the threshold for disclosing this knowledge is considerably lowered.
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Innovation support

Certain types of knowledge libraries focus on the unique positioning of various kinds of objects, including
their relations. From these relations it may be gathered, for example, that a panel radiator is a special
type of radiator, which in turn is a specialization of a heat exchanger.

A designer who intends to introduce a certain amount of heat in a room may decide to install a panel
radiator in the room and may use the above knowledge library as an easy way of finding out what kinds
of objects share more or less the same aspects. He¥) may find that a tubular unit radiator could be used
as an alternative for a panel radiator. On a more generic level, he might even find that floor radiation

heating is al

so among the possibilities (as an alternative to a radiator).

In other wd
solutions, of

rds, knowledge libraries provide an excellent search mechanism for finding altern
for finding a very specific kind of solution.

7 Functional framework for knowledge libraries

7.1 Intro

In Clause 6

suffice to pr
formulating]
and ambitio
cannotbeu
Moreover, t
each knowlg
opinion and

This is why]
Functional |
each functid
guidelines

b

duction

p number of library types and their added value were presented. Although they prol
pvide a general picture, thinking in terms of ‘library types’ dées not provide a solid bas
guidelines. The major drawback is the fact that the variofis)libraries have different sq
ns. Existing libraries and the information models according to which they are struct
ambiguously classified as a certain type, but will oftensharbor multiple functions (hyb
e extent to which the various types of functions are made operational will also differ
bdge library. As a result of this ambiguity, miscenceptions will arise and the differend
interpretation may tend to seem bigger than they actually are.

it has been decided to give the various possible functions of a library the central fi
inits are defined allowing a library te’generate its content in an exchangeable way
nal unit only a subset of the guidelines is applicable. Therefore, this standard present
er functional unit. It also specifieswhich concepts and relation types are essential

functional yit.

In total, six d
are indicate
be generate

The followir

istinctly different approaches have been identified and are discussed below. The approd
d in this standard as fuiictional units. Information according to such a functional unit 1
{ as a subset of the information that is available in a knowledge library.

1g functional units)are defined:

ative

bably
is for
opes
ured
rids).
with
es in

DCUS.
. For
s the
for a

ches
night

a) Vocabulary, being basically a list of terms;
b) Dictionary;

c) Taxon01|ny;

d) Aspect Models;

e) Composition Models;

f) Collection models.

Specific types of things and types of relations typically belong to a particular functional unit and some
relations are typically used between or outside these functional units.

4)

30

In this standard, the form of ‘he’ is often used. In most cases, ‘he’ may be replaced by ‘she’.
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7.2 Functional unit: vocabulary or list of terms

The first function that a knowledge library may have is to generate names of concepts. Those names are
usually arranged as a list of terms, also called a Vocabulary, Glossary or Nomenclature. This functional
unit therefore deals with the way in which words or phrases are written in a particular language. In
other words it deals with the notation of the words, in some cases compound terms or phrases, that are
used to refer to concepts. In this functional unit the syntax is specified for the terms used.

The terms in a vocabulary do not have relations to each other, although they are usually presented in an
alphabetically ordered list. This is illustrated in Figure 10 — Functional unit: Vocabulary, in which the
various terms are symbolically represented by dots.

Vocabulary

O o o0
o © o ©

Figure 10 — Functional unit: Vocabulary

The [simplicity of this functional unit in no way implies. a‘reduction of added value. Maintaining
a vo¢abulary in which all terms have been allocated that\are used within a certain context (e.g. the
instqllation sector) can often contribute to the elimination of harmonization issues. If a Vpcabulary is
mairftained for a particular purpose, then it is usually‘called a Controlled Vocabulary.

7.3 | Functional unit: Dictionary

The decond function thataknowledgelibrarymay haveis to generate definitions of concepts.Infadictionary
the cpncepts are usually represented (denoted) by (compound) names or terms and sometimes phrases,
wherteas each name or term or phrasé is‘explained by a description that defines what the corjceptis. This
is represented symbolically in Figure 11 — Functional unit: Dictionary.

Explanatory dictionary

e @ ©
Q @ ©

Figure 11 — Functional unit: Dictionary

Definitions always include terms which are references to (or denotations of) other concepts, which may
be also included in the dictionary. These references imply relations of particular types between the
defined concept and the concept that has a role in the definition. Those relations may be informally
represented in natural language text to make textual definitions. Those relations may also be expressed
formally in the form of Definition Models, which include explicit relations between the defined concepts
and the defining concepts. Definition Models may also include relations to illustrations in the form of
pictures or sound (files).

7.4 Functional unit: Taxonomy

In the third functional unit, taxonomy, the functionality does not so much concern the way of notation
or a textual definition of the various concepts, but rather model defining information about the concepts.
The prime defining relation between concepts is the specialization relation, which is a relation between
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two concepts, one of which is the subtype concept and the other is the supertype concept. A taxonomy
is essentially a subtype-supertype hierarchy of concepts that is composed of multiple specialization
relations. Subtype-supertype relations define which subtypes can be distinguished for a particular
supertype, on the basis that a subtype is defined by more constraints than its supertype. So a supertype
is more generic than its subtypes.

Taxonomy

Q
A0
e @ E

Q@
Q/ \C

For instance
unit: Taxong

Other defini
composition
about what
as discrimir
to which th
supertype ¢
supertype ¢

E

Figure 12 — Functional unit: Taxonomy

, aspects may be recorded that typify an object (see the ‘rakes’ in Figure 12 — Funct|
my).

g (discriminating) relations are relations with discriminating~aspects and discrimin
5. When defining aspects or parts are linked to a concept, then the model will inform 1
Histinguishes a particular concept from the other concepts. For instance, a ball bearin
jating parts balls as rolling element, whereas a ball has ds discriminating aspect its s
e value ‘spherical’ is assigned. On the other hand, areller bearing (in general), bein
f ball bearing, has a rolling element that can haverany kind of shape. This illustrates
pncepts have less constraints than subtype coneéepts.

Note that t

hierarchy. One is based on the specialization relation*(also called a subtype-supertype relation]
other is based on the composition relation (also, ¢alled a part-whole relation). These two hierar

should be c
assembly of]
bearing is 3
latter relati
hierarchy. T
compressor
functional
that specify
with in fund

Taxonomies|
modelled deg
and relatioi]
related obje

ere are basically two different hierarchie§ya specialization hierarchy and a compo{

early distinguished. It should be avoided that a component is defined as a subtype d
which it is a part. For example;ih‘a specialization hierarchy it can be specified tha
subtype of bearing and that a ball bearing has by definition as part a ball. Howeve
n is not a specialization relation, but a composition relation that belongs to a compoq
he whole composition hietarchy may specify the decomposition hierarchy of, for exam
In this hierarchy it is.alse specified that a compressor may have as part a ball bearing,
nit (taxonomy) primarily deals with specialization relations (and may include defini
obligatory compehnents). This functional unit does not include compositions. They are
tional unit Composition Models.

can be distinguished in taxonomies with free text definitions and taxonomies
finitions \(or a combination of both). Free definitions describe the discriminating asj
1s in ‘patural language sentences. Modelled definitions treat discriminating aspectg
cts as separate concepts and explicitly define the types of relations with those cong

ional

nting
1sers
b has
hape,
o the

that

fition
, the
chies
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dealt

with
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This means

hat modelled definitions are textual definitions that are converted into ](nnurlpdgp md

dels.

Modelled definitions express meaning in the form of the various relations between concepts. These
relations describe in which way a certain object relates to another object.

Taxonomies can be structured as a single parent hierarchy or as multi-parent hierarchy. In single parent
hierarchy (often called a tree structure) each concept has only one supertype. In a multi-parent hierarchy

each concep

32

t may have more than one supertype.
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Fromafunctional viewpoint,ataxonomy particularly offersabasis for parties toreach acommon definition
of the meaning of objects (see Figure 7 — Relation between discipline libraries and smart dictionaries).
This functional unit may also be used as a search mechanism (possibly for innovation purposes).

NOTE A thesaurus has similarity with a taxonomy, but the relation types of the relations between the
concepts in a thesaurus are different. A conventional thesaurus typically uses relation types to relate a term to
a wider term a narrower term or to a related term. An advanced thesaurus could use the more explicit relation

types such as those for a taxonomy and for composition as defined in the following functional units.

7.5

Functional unit: Aspect Models

The F bt —— . e Modetsthatirohd c e

the cpmposing parts as separate objects (see Figure 13 — Functional unit: Aspect Models).
Knowledge Model
excluding a
decomposition
structure

This
the 4|
from
func
field
(calc

Spec
Aspe
requ
shee
Fort

Note
contl
strug
funcf
party
part:

Figure 13 — Functional unit: Aspect Models

functional unit includes aspects that describe types of objects in detail. The models m3
spect values that the types of objects have or they'may include only aspects that are r¢

the perspective of a certain context (e.g.sthe installation sector). Models accor
ional unit are currently applied, for example, for design libraries and product catal
of procurement (trade), as well as in requirements models, for example with regard to
ulation standard specification sheets).

fications of data requirements for.product catalogues are typical examples of areas {
ct Models functional unit plays.a dominant role. The main difference between specifica
rements and catalogues is«that in catalogues the requirements templates (standard s
's) that have been drawn tip)are filled-in with values by the suppliers and are dissemin{
his reason, catalogues are usually also Aspect Model-oriented.

that it is not a necessity to exclude a composition structure in models for procuren
rary, from the persSpective of business and data integration it is recommended to inclu
tures in the)description of products. The composition is many times discriminat
ional unit Aspect Models does not specify that the concepts are not defined by parts of]
, but the.Aspect Models functional unit is meant for a way of describing concepts s
are not distinguished as separate concepts in the model.
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The fifth functional unit, Composition Models, focuses on the specific composition of objects as an
assembly of objects in addition to aspects of the assemblies as well as of the components (see Figure 14 —

Func
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tional unit: Composition Models).

2013 - All rights reserved

33


https://standardsiso.com/api/?name=f2f366bad04efd8287026d2a92cc7381

ISO 16354:2013(E)

Knowledge Model
including a
decomposition
structure

Figure 14 — Functional unit: Composition Models
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This unit is|an extension of the Aspect Models functional unit. The main difference between thg
the fact that Composition Models also support the modelling of product configurations. This.m
that knowlgdge models that include a composition structure ‘zoom in’ on the products or)objec
specifying How they can be created (usually assembled) from their components and what the asj
of their confponents are. In the Aspect Models functional unit a kind of object is specified as if a

of object is

mentioned {

specified as|

sufficient in
Composition Model, then it is specified that such a kind of object is or may be made up of various g

This has as
the aspects
for procure

procuremer)

Apart from
specify whi

Note that tH

that may in
implies refe
proper part

not composed of parts, although they still may have parts, but then these parts ar
explicitly in the model. Therefore, in such Aspect Models all the agpects of the part
if they are aspects of the whole (typically defined by ‘intrinsic.aspects’). This is us
product models used for procurement only. If the same kind ‘of ‘object is described

Consequence that most aspects will be specified as being aspects of its parts. By modg
bf the parts it becomes possible to integrate the supply chdin businesses, where inform
ment of assemblies is integrated with information«for the manufacturing, supply
t of the separate parts.

composition relations, a Composition Model may also include connection relations
h and how components are connected.

is is a recursive process as the (main)(parts of a kind of object are concepts thems
furn consist of further parts (resulting in a ‘break-down structure’). So this functiona
rences between concepts by meahs-of part-whole relations, while relating aspects t

D«

P not
5 are
ually
as a
arts.
lling
htion
and

that

elves
unit
b the

This functional unit also covers the spetification of the minimum and maximum number of compoments

that may od

ur simultaneously in an‘assembly and whether a component can be part of zero, o

e or

more assemplies at the same time=These constraints are called cardinality constraints.

This functignal unit is wideljnused in cases where the integration of data from various sourc
units is required, such as ifitegration across an industrial supply chain. In this way, the function o
functional unit differs fromthat of the Aspect Models functional unit. An example of the applicati
this functional unit is~case in which the producer of an armature wants to describe the total vari
of his kinds jof armatures in a unique way in knowledge models that include a composition structu
order to be ablete’effectively configure armatures for various customers. On the other hand, a buy
armatures will usually be satlsfled w1th a descrlptlon that conforms to an Aspect Model as he is pften
only interested-in : : Tar large
quantities of armatures and does hold spare parts will be 1nterested in a Comp051t10n Model in order
to search for parts, based on their properties. Actually, it is nevertheless quite likely that particular
parts of the armature will have been specified in such a way that they conform to the Aspect Models
functional unit.

bS or
f this
pn of
htion
re, in
rer of

NOTE Models that use more relation types than those that are used in a Taxonomy are often called Ontologies.
In that terminology an Aspect Model is a constrained ontology. Composition Models, which include Aspect Models,
that include more kinds of relations, are called full ontologies.

7.7 Functional unit: Collections

The last functional unit, Collections, mainly serves the grouping of objects that appear in other functional
units. For instance, objects from the previous functional units may be collected per discipline in which
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they are primarily applied, and collections of expressions of facts that are collected according to their
domain of knowledge. Moreover, groups of aspects of object may be defined, thus enabling to define
‘views’ of parts of the object information (see Figure 15 — Functional unit: Collection).

Collection (E % %

Figure 15 — Functional unit: Collection

This|function unit deals with collections as well as with collection relations. A‘collection [relation is a
relatjon that relates an element to a collection.

As djscussed in 6.2.4, Smart Dictionaries are geared mainly towards the performance of thjs function.

7.8 | Relations between functional units

Fundtional units do relate to each other. Let us consider a-vandom standard specificatjon sheet to
illustrate this. Taking into consideration the various functienal units, it will be clear that the main focus
of these data requirements models lies with the functionabunit Aspect Models. After all, the standard
specification sheets are meant to support the industry ¢elumn through provision of a template to create
item|data. Still, we would be overlooking the potential of standard specification sheets iffwe say that
only|Aspect Model functionality has been used..With every standard specification sheet there are
synonyms included (although also related termsare referred to as synonyms). The various terms are
thus|projected onto the vocabulary. In addition, the standard specification sheets have begen collected
in grjoups, so that a relation with the collection has been achieved. This is illustrated in Ffigure 16 —
Mapjping a data requirements library onfo the framework.
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Figure 16 — Mapping a data requirements library onto the framework

The figure i]lustrates a data requirements library that does not use a taxonomy for the creation qf the
specificatiofs. Apparently their knowledge library does not provide for this.

8 Guidelines for functional units

This clause |contains the-guidelines of this standard. They make up the normative agreements of this
document. I 8.1 to 8.7, the various guidelines are discussed per functional unit. Each subclause starts{with
alist of the cpnceptsdand kinds of relations that are applicable for the functional unit. In Annex D a refefence
model is includeddnwhich the various object types and relation types are presented in their correlatipn.

8.1.1 Introduction

The first functional unit that will be specified concerns the vocabulary. As described earlier, a vocabulary
mainly services a syntactical purpose. It also forms a basis for linguistic matters.
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Id Name

Role

V1.1 |Term

The uniform recording of the syntax of the (possible) names and

abbreviations of the concepts. The terms are allocated

to the con-

cepts in the context for which a particular vocabulary is meant.

Typically as used in a context in which homonyms are
and synonyms and abbreviations are explicitly mentio
such.

avoided
ned as

V1[Z—[Unique Identiiier

A whole number that uniquely 1dentilies and represent
or fact (relation).

s an object

V1|3 |Language

A natural language in which the term is expresged:

V1[4 |Language community

A language community or discipline (withirtalanguag
the term is primarily used as a name or abbreviation t
the concept represented by the unique identifier.

) in which
b refer to

8.1.1.2 Applicable Relation Types

Id Name

Role

V21 |Naming relation

Relates a unique identifier for an object to a term that
abbreviation in a pafticular language, language commt
expressed in a particular character set.

s aname or
hnity and

8.1.2 Guideline for terms

Guideline for terms

Alterm is a character string of which ¢h€ notation must be specified syntactically in an ¢

specified character set.

xplicitly

ized[comparison.

Id: V3
Explanation: it is importantforvocabularies that Example: the term deg C can be digplayed in
the names (terms) of concepts'are specified in an the ASCII character set. The term °( requires

explicitly defined character set to enable computer- |a special character set because it cg

displayed in ASCII.

nnot be

Chegk: -

8.1.3 Guideline for term singular

Guideline for term singular

A basetermmmustcontaimatieastanonmabbreviated biuguldl mout;untessthisconfhctsw
eral use of the noun in question or unless the term refers to a collection.

th the gen-

Id: V4

may include abbreviations.

word sequences.

Explanation: A concept shall be denoted by a singu-
lar term unless it is a collection. In various libraries |‘nominal diameter’ instead of ‘nom.
the plural form is used, which may result in some Millimetre is a base term. The term
confusion/ambiguity. Synonyms (including symbols)

NOTE itis recommended to use natural language

abbreviation (synonym).

Example: ‘kettle’ instead of ‘kettles’ and

symbol (synonym). The term PC is a correct

diameter’.
mm is a

Check: normal spelling rules.
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8.1.4 Guideline for term characters

Guideline for term characters

noun «n «
PN A

A concept shall be at least denoted by a term that consists of one or more of the following ISO/
[EC 8859-1 characters: digits, small and lower capitals, spaces, ““ “, “(“, “)
also consist of characters in other character sets, provided that the character set shall be specified.

/”. Synonyms may

Id: V5

basis for ha

devices. Th
in the abovy{
characters

Explanation: The above character set is a common

rmonization. Other characters often have

special functions or cannot be displayed on some

Example: No underscores shall be used in

terms, so: ‘PLC unit’ instead of ‘PLC_unit’. The
unit of measure for resistance (‘') shall at

erefore concepts shall at least have a name
b-mentioned character set. If also another
bt is used this shall be explicitly specified.

least have as synonym a name in the above
mentioned character set, such as ‘ohm’!

Check: Sea

ch for characters that are not included in the above-mentioned standard.

8.1.5 Guideline for term formatting

Guideline for term formatting

The name pf a term shall not contain formatting, such as underlined charaeters or characters in hold
or italics.
Id: V6
Explanation: the exchange of these names is made Examplé:“pump’ instead of ‘pump’.
considerab? more complex when such a layout is
added and feeds to be maintained.
Check: normal spelling rules.
8.1.6 Guideline for unique identification
Guideline for unique identification

Every congept or fact shall be indicated'by its own unique identifier. A unique identifier shall conpist
of a whole flumber or a character string that satisfies specified rules and that refers unambiguougdly to

one concept, individual thing or fact/and shall not refer to any other concept, individual thing or fact.
Id: V7
Explanation: the integratiorCof information requires |Example: UID 130206 is an example of a
that computers can uniquely refer to everything, unique identifier of the concept in a partictilar
without the risk that the-reference changes when ‘world’ that is referred to by rotating equip-
information} about the/object changes and without the |ment engineers in English as ‘pump’. The shme
need to verlfy a eghtext in which a term is used. This |conceptis referred to in German as ‘Pumpé¢’
requires a rhedningless unique identifier that may and in Dutch as ‘pomp’. In other ‘worlds’ the

not be a con

catenated code (in which information is

same concept may have other unique ident

encoded) and that is independent of any natural lan-
guage. The identifier shall uniquely denote a concept,
individual thing or fact in a specified ‘world’. Integra-
tion of concepts in different ‘worlds’ implies a map-
ping of the sets of unique identifiers.

It is recommended to join the identification conven-
tions of an existing ‘world’ above creating a new
‘world".

fiers.

Check: presence of language independent non-coded unique identifiers.
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8.2 Guidelines for Dictionaries

8.2.1

Introduction

The second functional unit that will be specified concerns the dictionary. The dictionary mainly serves
a defining purpose.

8.2.1.1 Applicable Concepts

Id Name Role

D11 |[Concept Describing (lexically) the meaning of concepts.

NOTE If multiple terms (synonyms) can be usedto de¢note a
concept, more terms will have been included in the Vo¢abulary.
Relations for indicating this are described i1-8.7.
D12 |Aspect Describing (lexically) the meaning of aspects.
NOTE If multiple terms (synonyms) ¢an be used to dénote an
aspect, more terms will have been included in the Vocgbulary.
Relations for indicating this are-described in 8.7.
8.2.1.2 Applicable Relation Types
Id Name Role

D2.1 |Specialization relation Creates a hierarchical network between concepts with{ which an
important partiof the semantics is realized.

D22 |Definition relation Relates a cancept (represented by its unique identifier] to a char-
acter string that is a lexical definition of the concept.

D2.3 |Naming relation Relates a unique identifier for an object to a term that {s a name or
abbreviation in a particular language, language community and
expressed in a particular character set.

8.2.2 Guideline for usage/of descriptive terms
Guideline for usage of descriptive terms
The terms in a desctiption of a concept that refer to other existing concepts shall occur themselves as
separate terms in the Dictionary.
Id: D4
Explanation: this guideline must safeguard the Example: for a physical object with the
congisténcy of words used in the definition if they are |description ‘A centrifugal pump is 4 pump
alsolknewn as physical objects or aspects. that ..." the term pump must occur gs a sepa-
rate entry in the Dictionary.

Check: normal spelling rules.
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8.2.3 Guideline for lexical definition

Guideline for lexical definition
The free text description of the meaning of a concept must start with a term that refers to the direct
supertype of the described concept followed by a description of the discriminators.

Id: D5

Explanation: A proper definition defines a concept as |[Example: the specialization of a solid sphere
a subtype of its direct supertype and further defines |can be based on its shape aspect as follows:
the discriminating aspects and relations that distin- |solid sphere is a kind of solid item that has a
guish the sybtype from that SUpertype and Irom its __|shape that 1s spherical.
neighbouring subtypes. This guideline reflects the
specializatipn relation and the discriminating rela-
tions and is|their textual equivalent. Note that ideally
this lexical fefinition can be automatically generated
from an explicitly modelled definition.

Check: this|guideline may in fact only be used for verification purposes if the cofresponding taxonp-
omy unit is provided as well. With the help of specialization rules, it may then‘be verified whether] this
requiremerlt has been met.

8.3 Guide¢lines for Taxonomies

8.3.1 Intrpduction

The taxonoiny is the third unit for which guidelines will be'provided. It concerns the arrangemgnt of
objects in a pubtype-supertype hierarchy.

8.3.1.1 Applicable Concepts

Id Name Role

T1.1 |Concept A concept represents a particular kind of thing. It is the basic gle-
ment for recording the meaning or semantics of things that ar
classified by the concept.

[¢)

T1.2 |Aspect Aspects are arranged in a subtype-supertype hierarchy in a tax-
onomy. Subtype aspects may inherit from their supertypes, e.g.
which scales are applicable for their quantification. A taxonomy
may also include qualitative aspects that are qualifications or
quantifications of kinds of aspects.

T1.3 |Rdle Roles can also be arranged in a subtype-supertype hierarchy.
They are used in relations and are indirect references to role

players.
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8.3.1.2 Applicable Relation Types

Id Name Role

important part of the semantics is realized.

T2.1 |Specialization relation Creates a hierarchical network between objects with which an

relation them.

T2.2 |Physical object - aspect |Relates (discriminating) aspects to physical objects that possess

T2.3 |Composition relation Relates characterizing part physical objects to the whole physical
object in question so that the meaning/semantics of the whole is

T2 4 |Aspect- scale relation Relates aspects to scales (units of measure) according
the extent or size of quantitative values of the aspects
quantified by a number or range.

to which
can be

8.3.2 Guideline for flexibility of composition (cardinalities)

Guideline for flexibility of composition (cardinalities)
The|composition relations in definitions may be of a typifying nature and then the number of
is not binding for individual things.

romponents

Id: T|3

objerts of other kinds, then this composition can be, |This means that a bicycle can have
either binding or not binding for a particular instance.|fied number of wheels. If a bicycle i

NOTJE Itis recommended to make the minimum
and maximum left-hand and right-hand cardinalities
explicit (see cardinality guideline).

one bicycle (at the same time).

Explanation: if the definition of a certain (well Example: a bicycle is defined to haye normally
formed) kind of physical object includes a specifica- |{typically) two wheels, but the cardinalities
tion|that objects of this kind are composed of physical }for the number of wheels are not specified.

Technically speaking, this means that the mjnimum |by the presence of at least one whe¢l and

and maximum cardinality constraints of the.compo- |maximally three wheels, then the mpinimum
sition relation may be unspecified, or the minimum |cardinality is 1 and the maximum dardinality
cardinality may be zero. is 3. The opposite cardinalities will
because a wheel can be partofno b

hn unspeci-
5 defined

be 0 and 1,
licycle or of

(0, 1) bicycle can have as parta (1,3) wheel

bicyfle can have as parta wheel (unspecified cardinalities)

nality or more.tlian the maximum cardinality still is of the same kind and can still be well

Check: check whether a thing with a number of related instances that is less than the mini

mum cardi-
formed.

© IS0 2013 - All rights reserved

41


https://standardsiso.com/api/?name=f2f366bad04efd8287026d2a92cc7381

ISO 16354

:2013(E)

8.3.3 Guideline for inheritance through specialization

Guideline for inheritance through specialization

from the supertype concept.

In a specialization relation, the subtype concept inherits all related aspects and any composition relations

Id: T4

Explanatio

n: A subtype physical object is of the same

nature as its supertype physical object and therefore
it has by definition at least the same constraints as its
supertype. Because the subtype is distinguished from

Example: if the physical object ‘bicycle’ is a
specialization of the physical object ‘means of
transport’, ‘bicycle’ will have at least the same

aspects as ‘means of transport’, e.g. the as

ect

the other sy
type has at
to the supel
subtypes.

btypes of the same supertype, each sub-
least one additional constraint (compared
type) that is discriminating between the

that it can carry maximally a ‘design load’.

bicycle
M6 bolt

is a specialization of

is a specialization of

means of transpert
bolt

Check: spo

NOTE Th
ate quality

Checks on the specialization hierarchy.

- checks must be carried out for this purpose.

s is implied by a specialization relation anyway. It is added as alguideline in order to ir

iti-

8.3.4 Guideline for a single discriminator for physical object'specialization

The definit]

Guideline for a single discriminator for physical object specialization
jon of a set of subtypes of a given supertype physical object shall be based on one or one s¢
discriminators.

tof

Id: T5

specializati
at the same
shall be def

inator, sets
various dis
more than (
tiple stages
intermediat
does allow
subtype obj
subtypes cd
cepts shoul

Explanation: this guideline intends to minimize;the

pn on the basis of multiple discriminators
time. It means that a number of subtypes
ned on the basis of differentvalues for the

same discriminator. In case of more-than one discrim-

pof subtypes may be specified, based on the
‘riminators. Subtypes-that are based on

ne discriminator typically require mul-

of specialization,-although no artificial

e concepts shall be created. This guideline
Hefining multiple supertypes of the same
ect. Knowledge bases that do not allow for
nceptsto have multiple supertype con-

1 Classify one of the appropriate relations

Example: the concept pump has the two d
criminating aspects: ‘mode of operation’ aj
‘orientation of shaft’ (see the example aboy
This means that the concept pump should
be specialized in one step from ‘pump’ intd
‘horizontal centrifugal pump’ when the coj
cepts horizontal pump and centrifugal pur
are well known concepts. In that case, the
cept pump shall be specialized into ‘horizg
pump’ and ‘vertical pump’, and it shall alsg
specialized into centrifugal pump and reci
cating pump, whereas ‘horizontal centrifu
pump’ shall be defined as a next level subtj

S_
hd
re).

not

'l_
np
Con-
ntal
be
pro-
bal
/pe

with two supertypes (‘horizontal pump’ allld

as a special

vl 1o 3 1 13 1 (W R |
ZdUUIT TCIALIUIT dIIU STTOUIU TIdSSITYy UIT

other(s) as a relation between kinds of things.

¢ ——C h] IAY
CCIILIN ITugdl pultliip j.

centrifugal

horizontal pump
horizontal centrifugal pump

horizontal centrifugal pump

pump is a specialization of
is a specialization of

is a specialization of

is a specialization of

pump
pump
centrifugal pump

horizontal pump

Check: spot checks must be carried out for this purpose.
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8.3.5 Guideline for discriminating description of specialization

Guideline for discriminating description of specialization
In case of specialization the definition of the subtype object shall specify which discriminator has been
used for the specialization.

Id: T6

Explanation: it is not sufficient to discriminate on

the basis of a single discriminator or set of discrimi-
nators; it should also be indicated which discrimina-
tor (aspect or part) is concerned. This can be done in

Explanation: a ‘fired boiler’ and an ‘electric
boiler’ are subtypes of the supertype ‘boiler’,
where discrimination on the basis of the
aspect ‘method of heat generation’ is involved.

the textual definition as free text or by explicit model- |In a free text definition this can be flone as
ling jof the relation(s) to the aspect value or part. follows: a fired boiler is a boiler'ef which the
method of heat generation is by firg’.
boil¢r can have as aspecta method of héat'generation
by fifre is a qualification of method,of lieat generation
fired boiler is a specialization of boiler
fired boiler has by definition as qualitative aspect |byfire
Chec¢k: verify whether the supertype has the discriminatory conceptual aspect or can have the kind
of part and whether a value of this aspect or the kind of part hds)peen defined to characterjize the
subtype.
8.3.4§ Guideline for non-overlap of subtypes of a concept
Guideline for non-overlap of subtypes of a concept
The values of the discriminating aspects for different subtype concepts of the same supertype concept
must not overlap when the subtyping is based on the same discriminator.
Id: T|7
Explanation: By avoiding overlap in‘\the description |Example: the values ‘horizontal’ and ‘vertical’
or agpects of subtypes, ambiguity.in the classification |for the aspect ‘shaft orientation’ of § pump are
of an instance by the possible subtypes is prevented. |valid, so specialization on the basis|of the shaft
In other words, the subtype§ that are based on the orientation aspect may occur.
samg discriminator shallthave mutually exclusive val- . . ) 0 ;
R NN The values ‘centrifugal’ and ‘displading ele-
ues for the discriminatér) Note that specialization on ) : . i I
. L i ment’ for the aspect ‘operating principle’ of
the pasis of more thamone discriminator is allowed. . >
a pump are valid, so that specialization may

occur also on the basis of the opera
ple aspect.

The values ‘horizontal’ and ‘centrify

ting princi-

hgal’ are

not mutually exclusive. They are n
ils there-

the same aspect. The aspect ‘type’

values of

fore invalid as a basis for specializa

tions to

both subtypes. This means that two different

discriminators are involved, which

requires

two sets of subtypes and a next level for the

combined sub-subtypes.

horizontal pump

has by definition as qualitative aspect a

horizontal shaft

horizontal shaft is a qualification of

shaft orientation

physical objects at the same subtype level.

Check: this is an arbitrary check. A tool may assist in comparison of kinds of aspects for kinds of
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8.3.7 Guideline for consistency of discrimination and aspects

Guideline for consistency of discrimination and aspects
An aspect of a subtype may not overlap with the data element that has been included in order to discrimi-
nate the corresponding supertype.

Id: T8

Explanation: a discriminator that is used for the spe-
cialization of a supertype into its subtypes shall not
be reused for further specialization of the subtypes.
This guideline safeguards that no aspects are added

Example: if the physical object ‘pump’ is spe-
cialized into ‘centrifugal pump’ and ‘recipro-

cating pump’, one should not reuse the aspect
‘principle of operation’ for further specializa-

above the
the quality

If a further
a further li
level discri
higher-leve

[f this tends
this sugges

that are redundant to the discriminator on the level

since this may have a negative impact on
f the specialization structure.

pecialization is required on the basis of
itation of a value domain, then the lower
inator shall be distinguished from the
discriminator.

to result in artificial discriminators, then
s that there is probably only one level of

subtypes, instead of two.

tion of these two subtypes, but all kindsef
principle of operation shall be used to.defi
subtypes on the same level.

e

If subtypes of bolt are defined ofx-the basis
of ‘size’ as a discriminator for,example wit
the values: small, medium ahdlarge, result
ing in subtypes small bolt, medium bolt and
large bolt and when Jarge bolt has second level
subtypes medium latge bolt and very largg
bolt, then the second level discriminator shall
not be ‘size’ again. It shall be either largengss
(degree of Jargeness) or the further subtyges
should be.introduced already on the first l¢vel.

h

Check: -

8.3.8 Guideline for definition of roles of physical objects

Arole of a

Guideline for definition of roles of physical objects
bhysical object shall be defined to be‘@wsubtype of role and it shall be defined by which kin
physical object the role can be played.

1 of

Id: T9

cially usagé
of things th
kinds of rol
such that th

from the ro
that the asp
are inconsis

Explanation: kinds of roles of physical/objects (espe-

s) are frequently used-to-refer to the kinds
qt can play roles ofthese kinds. Various

bs of physical objects are often defined

ey are by definition played by a particular

kind of thinlg. Those rolés should be distinguished

e players=This guideline enables to avoid
ects ofiphysical objects are redefined (and
tent)\with the definition of the various

possible rol

eS-of those physical objects.

Example: ‘water pump’ is not a kind of puinp,
but it is a kind of role (because, out of use
means losing its role: if the pump is putin a
warehouse it is not a water pump anymors;
this is the test to determine whether the
concept is a role or not). This guideline spgci-
fies that It should therefore be specified thiat
a ‘water pump’ is a subtype of role and tha
it ‘is by definition a role of a’ pump. (In oth
words: it is a role that is by definition playz¢

R

a

by a pump.)

NOTE It may also be specified that this kind
of role implies that such a role is by definition
played in a water pumping activity. But this
extension is not required by this guideline.

water pump is a specialization of usage

pump
Check: whether each kind of role of a physical object is a subtype of role and is defined to have by
definition a particular kind of role player.

water pump is by definition a role of a
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Guideline for definition of intrinsic aspects

A kind of intrinsic aspect shall be defined to be a subtype of intrinsic aspect (being a role of an aspect) and
it shall be defined for which kind of aspect it is a role and by which kind of physical object it is by definition
possessed.

Id: T10

can

also
shal

The

fore

Explanation: aspects are phenomena that are
defined independent of the physical objects that

possess them. An intrinsic aspect is a role of an

Example: ‘pipe diameter’ shall be defined as
a specialization of ‘intrinsic aspect’, which is a
subtype of role. It shall also be specified that it

aspqct, being by definition possessed by a physi-

cal dbject. A kind of intrinsic aspect (such as ‘pipe
diameter’) shall be defined by three facts: it shall be
defined to be a subtype of intrinsic aspect. It shall

be specified of which aspect itis a role. Finally it
be defined that it is by definition possessed by a

partiicular kind of physical object.

unit of measure of an intrinsic aspect is the unit

of measure for the aspect of which it is a role. There-

an aspect-scale relation need not be defined for

an ingtrinsic aspect.

is a role of a diameter. Furthermord, it shall be
specified that it is by definition’a.rdle of a pipe.

defii

pipe|diameter is a specialization of intrinsic aspect
pipe|diameter is by definition a possible;role of a diameter

pipe|diameter is by definition an intrinsic aspectofa |pipe

Check: whether each kind of intrinsic aspect is. défined as a subtype of intrinsic aspect and has a

ned kind of aspect as role player and is defined as being by definition an intrinsic aspe
of physical object.

't of a kind

8.3.1

0 Guideline for names of aspects

Guideline for names of aspects
The name of an aspect must not contain a reference to its possessor physical object.

oT

Id: T

11

Exp

can

That

anation: kinds. bfaspects shall be defined inde-

pendent of the physical objects by which they are or

be possessed.

Whdn a physical object possesses an aspect, then the
aspdct has’a'role in that relation of being possessed.

role‘carries the meaning that is determined

Example: ‘diameter’ is a proper kind of aspect,
whereas diameter is defined indepgndent of
the kinds of things that can have a diameter.

‘Pipe diameter’ is not a pure aspect|either, but
itis an intrinsic aspect as it is by definition
possessed by a plpe ‘Impeller dlam ter’ is not

obje

also

b t 4 £ o £l 1. 3 ]
y 1Ic uoasc CUIILTAT, UClllS LT PUSSTOOUL PlIIysSitdl

ct. Especially aspects of parts shall either be

defined as aspects that are possessed by the part or
shall be defined as subtypes of ‘intrinsic aspect’ (see

guideline intrinsic aspect).

amaspect +ofacentt 1fu5cu P bttt ‘diameter’
is an aspect of an impeller, which is a part of
a centrifugal pump. Nevertheless ‘impeller
diameter’ might be defined as an intrinsic
aspect that is by definition possessed by an
impeller and thus it can be an intrinsic aspect
of a part of a centrifugal pump.

Check: verify whether references to physical objects are found in the names of aspects.
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8.3.11 Guideline for top of specialization hierarchy

Guideline for top of specialization hierarchy
A specialization hierarchy may have more than one top concept, but each top concept shall be a subtype of]
a concept in an integrating taxonomy.

Id: T12

Explanation: a specialization hierarchy (taxonomy)
can be used to verify the semantic correctness of the
usage of concepts in particular kinds of relations.
Therefore it is necessary that each top-conceptin a

Example: if ‘civil item’ is a top-object in a
knowledge library, then all its subtype shall be
really subtypes of ‘civil item’ (by nature) and
not just items (like bolts) that happen to be

sub-hierardhy is a proper subtype of a concept in the
upper taxonomy) that is used to define the relation

types.

A top-concdpt in a sub-hierarchy should not be an
artificial supertype that in fact represents a collec-
tion, becauge a collection is not a proper supertype of
the elements in the collection.

(also) used in the civil industry. Neverthelgss,
there is nothing against defining a colléctipn,
but a collection relation shall be used to splec-
ify the elements that belong to théxcollectign.
E.g. the collection ‘CROW objects”can contpin
as element ‘civil items’, ‘pipinng’componentg’,
etc.

pipe can be an element of

pipe can be an element of

piping ecomponents (collection)

civilitems (collection)

an upper takonomy.

Check: every top-object shall be a (true) subtype of an object external'to the library and internal {o

8.4 Guidelines for Aspect Models

8.4.1 Intrpduction

The fourth flunctional unit concerns the Aspect Models that exclude a composition structure. The focus
in this functiional unit is on the description of physical objects in order to make them suitable for use or

creation in g4 certain application domain.

8.4.1.1 Applicable Concepts

Id Name Role
E1.1 |Colncept Basic element for laying down application-oriented specificatjons.
E1.2 |Aspect Aspects in an Aspect Model specify the aspects for which valyes
are required for the specification of a physical object for a parf
ticular application.
E1.3 |Scale (unit of measure) Scales and units of measure are used to specify according to
which scale(s) an aspect can or shall be quantified.

8.4.1.2 Applicable Relation Types

sible units.

Id Name Role
E2.1 |Physical object-aspect Links aspects to physical objects for the purpose of specification.
relation
E2.2 |Aspect-scale relation Links aspects to units of measure to indicate the allowed or pos-
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8.4.2 Guideline for scales for aspects

Guideline for scales for aspects
For the specification of the quantitative value of an aspect, the scale or unit of measure must be specified
on the basis of the naming conventions defined in ISO 10303-41 and defined within an explicitly specified

character set.

Id: E3

Explanation: all ISO TC 184/SC 4 norms make use of
the same basic concept for modelling units of meas-
ure. Through compliance uniformity is safeguarded.

of measure.

Examples: length scale and temperature scale
are example of kinds of scales. The concepts
kg, b, m/s, mile/h and deg C are examples of
qualitative scales that are usually,cplled units

Chegk: -

8.5 | Guidelines for Composition Models

8.5.1

The [fifth functional unit concerns the knowledge models that“include a compositiol
Fungtionally speaking, the added value is transferred to thé description of variants o
composition of a physical object. The focus lies on the description of physical objects from
view|of the designer. In the Composition Model functional unit, physical object models mus

Introduction

for dpsign processes.

8.5.1.1 Applicable Concepts

1 structure.
f a possible

the point of

[ be suitable

Id Name Role

[1]1 |Physical object Basiclelement for laying down (possible) compositions

112 |Aspect Aspects in a Composition Model specify the aspects refjuired for
specifying a physical object for a particular application.

[1{3 |Scale (unit of measuge) Scales and units of measure are used to specify accordjing to
which scale(s) an aspect can or shall be quantified.

8.5.1.2 ApplicableRelation Types
ID Name Role
12{1 |Physical object-aspect Links aspects to physical objects for specification purposes.
relation

[2{2C~|€Composition relation This relation is mainly meant to describe the compositiion of phys-
tcatobjectsthkindsof partsimkindsof physicatobjects), including
also features, and accessories. From what parts is a well formed
physical object normally made up? And from what parts are these
parts made up in turn?

[2.3 |Aspect-scale relation Relates aspects to units of measure.

© IS0 2013 - All rights reserved
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8.5.2 Guideline for scales for aspects

Guideline for scales for aspects
For the specification of the quantitative value of an aspect, the scale or unit of measure must be specified
on the basis of the naming conventions defined in ISO 10303-41 and defined within an explicitly specified
character set.

Id: I3

Explanation: All ISO TC 184/SC 4 norms make use of
the same basic concept for modelling units of meas-

Examples: length scale and temperature scale
are example of kinds of scales. The concepts

ure. kg, Ib, m/s, mile/h and deg C are examples of

Through compliance uniformity is safeguarded. qualitative scales that are usually called-units
of measure.

Check: -

8.5.3 Guideline for flexibility of physical object composition (cardinality guideline)

Guideline for flexibility of physical object composition (cardinality guideline)
The composition relations are not binding for instances of physical objects.

Id: 14

Explanati(:l‘n: in this functional unit the focus will Example: if 4 cellar typically contains two
rather be o possible composition structures. The pumps, it will also be possible to install a
actual struqture of an instance may actually devi- single pump assembly, according to the defini-
ate from this. Technically speaking, this means that |tionofi@’cellar. It may be stated that e.g. in [the

the minimum and maximum cardinality constraints |context of a particular manufacturer only fwo

of a compodition relation may be unspecified. The pump solutions are made, the minimum and
cardinalitigs may be specified such that they deviate ~{maximum cardinalities are then both fixed to
from the cafdinalities of a definition. For example:fér |two in that context.

applicationfin a particular context. This means that

an individupl thing may have a number of compo-
nents that if outside the cardinality constraints, but
is nevertheless within the definition of the concept

that classifiles the individual thing.
Check: Che

ck whether cardinality censtraints are within the cardinalities of the definition.

8.5.4 Guideline for multiple wholes for a part physical object

Guideline for multiple wholes for a part physical object
Kingle physical object may form part of more than one encompassing physical object.

Id: I5

Explanation:through composition relations, part
physical objects will be used for the definition or pos-

sible composition of higher assembly physical objects.
A particular physical object can be part of more than
one larger assembly. In that case composition rela-
tions are therefore made between one component
physical object and various larger assembly physical
objects.

Example: a control valve can be part ofa
control loop and can also be part of a piping

system.

control valve can be partofa

control valve can be partofa

control loop

piping system

Check: this need not be checked.
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8.5.5 Guideline for composition versus specialization of physical object

Guideline for composition versus specialization of physical object
A kind of part of a kind of physical object may not be also a subtype of that same kind of physical object.

Id: 16

distinguished and shall be independent of each
other. A decomposition hierarchy (asset hierarchy)

Explanation: there are two different hierarchies of |Example: bearing is a supertype of ‘magnetic
concepts: specialization hierarchies and composition |bearing’ and ‘tilting pad bearing’ but a ‘mag-
hierarchies. These two hierarchies shall be strictly netic bearing’ or a ‘tilting pad bearing’ is nota
part of a bearing.

Titingpadisnetasubtype-efbearing, buta

desdribes how an assembly is or might be composed.
Thig should not say anything about what subtypes

of cgmponents do exist. Nevertheless, a knowledge
model about a concept usually includes a composi-
tionhierarchy as well as specialization relations that
indigate possible subtypes of the components.

subtype of pad and a part of a tilting pad bear-

tilting pad bearing is a specialization of bearing
tilting pad is a specialization of pad
tilting pad is by definition a possible partf a”|tilting pad bearing

is thie whole.

Checgk: every concept that is a part shall also have a supertype that is not the same as the doncept that

8.6 | Guidelines for Collections

8.6.1 Introduction

The last functional unit is collection. Collection is a unit that is mainly used to collect object types in
collertions. Typically this is done when.@nly a limited number of subtypes may be selected|in a specific

context. For example, pick-lists are céllections of allowed values.

8.6.1.1 Applicable Concepts

Id Name

Role

ClL Collection

To specify that elements are brought together withoutfbeing
related to each other in a particular way.

8.6.1.2 Applicable Relation Types

Id Name Role
L - . . =
C2 Coltectionm of ConNcepts To specify that Concepts are elements of Coilections.
relation
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8.6.2 Guideline for membership of collections

Guideline for membership of collections
The membership of a collection shall not be solely based on intrinsic aspects of or a particular relation
type for the elements, except for their location.

Id: C3

not be base

Explanation: A query on any aspect or relation type
will have a result that can be considered to be an ad
hoc collection. Collections however should have a
more permanent nature and their definition should

Example: a collection of bolts (in stock) is

a valid collection, because it is based on the
location of the items. A collection of all bolts
in a database is not a valid collection, because

H on the same criteria as such a query.
That would|duplicate the query.

that ad hoc collection can be found using,a
query on the classification relation (select pll
items that are classified as a bolt). The‘mein-
bership of such a collection would duplicate
the classification relation, becausé it wouldl
use the same criterion for membership.

type.

Check: verify whether the criterion for membership of a collection duplicates an existing relation

8.7 Guidgd

8.7.1

Inthislasts

Intrpduction

functional unit.

8.7.1.1 Applicable Concepts

blines for Cross Functional Units

bclause, relations and guidelines are discussed thatdo not specifically fallunder a partifular

Id Name Role
G1 |Indlividual thing A concept'that can be used to indicate that something is an indli-
vidual thing and not a kind of thing.
8.7.1.2 Applicable Relation Types
Id Name Role

G2.1 |Collection relation To specify that items are element of a collection.

G2.2 |Syponym relgtion To specify that an object that is referenced with a particular name
in one context is the same object as an object that is referenced in
another context with possibly a different name.

G2.3 |Naming relation To specify how something is called in a particular context.

G2.4 |Classification relation To relate individual things to kinds of things that classify the
individual things.

50
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Guideline for naming relations
Concepts in different functional units may share a naming relation with a term from the functional unit
Vocabulary.

Id: G3

Explanation: a term (name or abbreviation) in the
vocabulary can be allocated to any concept in any
functional unit.

Example: the concept 130030 in an Aspect
Model is related to a term ‘bearing’ in the
vocabulary. If there is also a taxonomy about
types of bearing separate from the Aspect

Model, then the concept for bearing in the
taxonomy shall use the same ugiquf identifier
130030 as the concept in the Aspect Model and
shall be related to the samed4erm oy its syno-
nym in the vocabulary.

Chegk: -

8.7.3 Guideline for synonyms

Guideline for synonyms
Synpnyms may be specified by linking terms in the functional tuit Vocabulary that share the Jame mean-
ing through naming relations that relate theterms to a concept (UID).

Id: G4

Explanation: if a concept in the dictionary has a nam-
ing yjelation with more than one term in the vocabu-
lary|apparently these terms may all be used teXrefer
to the concept (and therefore they are synodymous).
Terms may be codes, names, abbreviations-and sym-
bols

Example: the terms ‘computing unit’ and
‘computer’ both refer to physical ohject 70051.

Chegk: -

8.7.4 Guideline for homonyms

Guideline for homonyms
Hojmonyms may be-Specified using a single term from the functional unit Vocabulary by relating such a
term to multiple concepts (UIDs).

Id: G5

Explanation: if a term from a vocabulary has a nam-
ing relation with two concepts (UIDs) in a dictionary,
thismeans that these different concepts apparently

Example: the term ‘bank’ has both|a relation
with physical object #2, being a fingncial insti-
tution, and physical object #43, being a part of

may be denoted using the same term (meaning they
are homonyms). The context in which the term is
used determines which concept is meant. It is recom-
mended to denote the usage context by a ‘language
community’.

NOTE If the concepts are related to the (different)
unique identifiers in the Vocabulary, then the homo-
nym is already defined in the Vocabulary.

ariver.

Check: -

© IS0 2013 - All rights reserved
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8.7.5 Guideline for classification of individual things

Guideline for classification of individual things
Each individual thing shall be classified by a kind of thing.

Id: G6

Explanation: this guideline provides guidance on

the use of a knowledge library. It ensures the unam-
biguous definition of what kind individual things

are. For computer interpretation it is essential that
the indication of what things are is not dependent on
the interpre¢tation of the parts of the content of text
strings, but{on the unique identifiers of concepts or on

Example: object B is classified as a bearing
with UID 130030. This means unambiguously
that B is a physical object and not an activity,
so that a computer can act accordingly (e.g.
by asking for aspects and not for timing and
performer or subject).

one-to-one jdentity between a term and a standard-

ized referenjce term in a particular context.

(OB is classified as a |(130030) bearing

Check: whdther every individual thing is classified by a concept and that every kind"of concept is

defined as 4 subtype of concept.

8.7.6 Guideline for multiple specifications for physical objects

Guideline for multiple specifications for physical objects
in the functional units Taxonomy, Aspect Model or Composition Model (with different asp
ctional units) is related to the same concept in a Dictignary, then the definition of that con
shall allow for those differences.in aspects.

€C: 0.2

Example: a valve may have a ‘stem diamet

If a concept
in those fun

ects
cept

Id: G7

Explanation: The specification of aspects of concepts

in a Taxono

can be diffe
do not defin
options to g
fications m

my, Aspect Model and Composition Model
rent, because the aspects in those units

e the concepts, but only supportvarious
reate individual things. Multiple speci-

y therefore be applicable to:the same

in an Aspect Model, whereas in Compositig
Model it may have a part that is a ‘closure
member’, whereas the closure member has
‘material of construction’. Both can be relaged

to ‘valve’ in a dictionary, as both are valid

for

concept.

Check: wh
applicable t

any valve.

ther the definitions ifta-dictionary include too many constraints (that are in fact only
o particular subtypes of the concept or are optional)
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Annex A
(informative)
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| Introduction

huse 5 it has been indicated that an inspection organization may play a role,ifvdemong
wledge library complies with these standard guidelines. By means of a quality label

e libraries. In this clause a first step is made in investigating how aguality label may
which this quality guarantee is upheld. It needs to be stated emphatically that the co
e must be regarded as a first exploration. It has not been planned:that on the basis of th
tandard quality labels can be awarded. At a later stage this must'be further scrutinize

.2 the guidelines that have been drawn up are related toa‘'conformance level. In A.2 it
h parts of a library may be assigned a quality label’\A:2.2 forms a description of
futions or bodies that are involved in this processiin A.2.5 and A.2.6 the variou
bsses are discussed.

A

Conformance levels

higher the class to which the library complies, the higher the quality level will be.
indicated that the guidelines and‘descriptions in this standard have the specifica
rmance level 0 and 1. This effectively means that quality level 1 has been realized if |
omplied with.

dition, it has been decided-to add a further differentiation within class 0. In other wi

ble to stipulate growth scenarios for knowledge libraries, so that their applicability
mproved. The differentiation between the various conformance levels is therefore par

required to r€ach the first ‘standard compliance level’ can still be kept track of, the w
that step'will increase.

Withfin conifermance level 0 there are 3 sub-levels defined. Conformance level 1 has no sub

the g

uidelines on classification of individual things do not belong to a conformance level.

flass a further subdivision has been made on the basis of quality sublevels. In this wa]

 the threshold for library owners to comply with the current standard. If the effort 4

trating that
a particular

hntee can be given, so thatlibraries may be integrated or parts of librariesimay be exchanged among

be obtained
ntent of this

is version of
.

is discussed
the various
b evaluation

bbjective of conformance levels is to add a gradation to the quality level of knowledige libraries.

n 5.2 it has
rion level of
[1 guidelines

brds: within
y it becomes
and quality
tly meant to
nd the lead-
llingness to

division and

harmonization of different libraries.

of terminology, definitions.

definitions and some basic knowledge.

that distinguish roles from role players and to enable automated semantic verification.

Conformance level 0.1: This sub-level specifies basic requirements to provide a foundation for

Conformance level 0.2: This sub-level specifies additional requirements to enable sharing of subsets

Conformance level 0.3: This sub-level specifies requirements to enable shared use of concept

Conformance level 1.0: This conformance level specifies requirements to enable shared use of models

One should take into account that the conformance levels are not related to the library in its entirety,
but are differentiated in turn on the basis of the various functional units. This means that a knowledge

© ISO

2013 - All rights reserved
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library that is exclusively meant for information in only one functional unit can still be considered a
library of a particular conformance level. For example, an object library for requirements specifications
that contains standard specification sheets (i.e. Aspect Model functionality) can still be considered a
library of conformance level 0.3. This then only holds for the functional unit Aspect Models. The other
functional units might be lacking and therefore need not even qualify for class 0.1. Moreover, there is
also a conformance level for the various concepts and relation types. The presence of certain concepts
and relation types also forms an indication of the richness and quality of knowledge libraries.

In Table A.1 below a schematic outline is given of which conformance level has been assigned to the
various guidelines, concepts and relation types.

Tabje A.1 — Guidelines, concepts and relation types and their conformance levels
Functionall Id Guideline/Object/Relation Conform4nce
Unit level
Vocabulary| |V1.1 term 0.1
V1.2 unique identifier 0.2
V1.3 language 0.3
V1.4 language community 0.3
V2.1 naming relation 0.2
V3 guideline for terms 0.1
V4 guideline for term singular 0.2
V5 guideline for term characters 0.2
V6 guideline for term formatting 0.2
V7 guideline for unique identifiers 0.3
Dictionary D1.1 concept 0.1
D1.2 aspect 0.2
D2.1 specialization relation 1.0
D2.2 definition relation 0.2
D3 guideline for dictionary presentation 0.1
D4 guideline for'usage of descriptive terms 0.3
D5 guidelinefor lexical definition 0.3
Taxonomy T1.1 coneept 0.1
T1.2 aspect 0.2
T1.3 role 0.3
T2;1 specialization relation 0.1
T2.2 concept-aspect relation 0.2
T2.3 composition relation 0.2
T2.4 aspect-scale relation 0.2
T3 guideline flexibility of composition 0.3
T4 guideline inheritance through specialization 0.2
T5 guideline single discriminator for physical object specialization 0.2
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Table A.1 (continued)

Functional Id Guideline/Object/Relation Conformance
Unit level
Taxonomy T6 guideline for discriminating description of specialization 0.3
T7 guideline for non-overlap of subtypes of a concept 0.2
T8 guideline consistency of discrimination and aspects 0.3
T9 guideline for definition of roles of physical objects 1.0
T10 guideline for definition of intrinsic aspects 1.0
TTT guldelines for names ol aspects 1.0
T12 guideline for top of specialization hierarchy (\'\’) 1.0
Knowledge E1.1 physical object '\~(]/V 0.1
::;((():l (lising E1.2 aspect O;OM 0.1
composition |E1.3 scale r\Q) 0.1
E2.1 physical object-aspect relation D 0.1
E2.2 aspect-scale relation k\vJ 0.2
E3 guideline for scales for aspects < S 0.1
Knowledge 1.1 physical object OQ\ 0.1
;:ll(c)l (:isng [1.2 aspect ) \\>\‘ 0.1
composition |I1.3 scale 0.\ 0.1
12.1 physical object-aspect relation \\,Qv 0.1
2.2 composition relation ,‘Qy 0.1
12.3 aspect-scale relation AA\ 0.2
13 guideline for scaleg@’}'\;spects 0.1
14 guideline for f}e)étéﬂ‘ity of physical object composition 0.2
I5 guideline f'(\)r‘m\ujltiple wholes for a part physical object 0.2
16 guidelipe\%} composition versus specialization 0.2
Colléction  |C1 colleCtion 0.1
C2 giﬂgétion relations 0.1
C3 Afaglllideline for collections 0.2
Cross-func- GQy individual thing 1.0
tiongl units < 2.‘1 collection relation 1.0
?§ 'G2.2 synonym relation 0.3
é G2.3 naming relation 0.1
GZ27% classification relation

G3 guideline for naming relations 0.1
G4 guideline for synonyms 0.2
G5 guideline for homonyms 0.3

G6 guideline for classification of individuals
G7 guideline for multiple specifications for physical objects 1.0

© IS0 2013 - All rights reserved 55


https://standardsiso.com/api/?name=f2f366bad04efd8287026d2a92cc7381

ISO 16354:2013(E)

A.2 Components qualifying for a quality label

A.2.1 Introduction

In Clause 5 it has been indicated that these standard guidelines are not directly aimed at particular
databases, but rather at the information according to the functional units that may be generated from
such a database. This shift of guidelines does not imply that no quality label can be assigned to one of
the components of a knowledge library database system. However, when assigning a quality label, we
must take into consideration the combination of the system as well as the conversion instructions for
generating information according to the functional units.

For a prope‘I‘ understanding of the coverage of the guidelines we briefly describe the component$ of a

knowledge library system.

A knowledgg library system is illustrated in Figure A.1.

l
T

Datasheet

Logical structure

Object library

Figure A.1 — Knowledge library system

The above figure illustrates that a knowledge library system may roughly be divided into the following

five components.

56

The logicakstructure: this is the information model of the knowledge library.

The physical structure: this is the implementation of the information model used in order to make
it possible for data (i.e. object information) to actually be stored. This may be a database structure,
but can also be an XML file structure.

The software: this is the collection of computer interpretable procedures used for managing the
content of the knowledge library and communicating with users and with other systems. The entry
of concepts and relations, the generation of information according to the functional units as well as
various import and export features belong to this component.

The knowledge library (content): the actual data that represent the information about the objects
in the library. These data are stored in a physical structure according to a logical structure with the
help of the corresponding software.

A user interface by which a user can communicate with the system.

© ISO 2013 - All rights reserved
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The following example illustrates in short for which components the quality labels are applicable.

Assume that a particular knowledge library always specifies its physical object classes in the plural
form. The owner of the knowledge library would like to generate a standard-tested Vocabulary that can
obtain a quality label for the Vocabulary functional unit.

While reading the guidelines for Vocabularies he notices that guideline V4 requires that the naming
of terms must take place in the singular form as a criterion to comply with conformance level 0.2 (see
Table A.1 — Guidelines, concepts and relation types and their conformance levels). Thus it seems as if
his library does not comply with the guideline in question. However, upon further investigation of his
knowl ‘s’ at the end of the names is

suffiet ; 3 7 gt : ore-decid oadop asatreqtired conversion
instrjuction. Taking this instruction into account, the certifying body is able to assign a quality label for
the flinctional unit in question.

Bear ted to which

a quag

ing this in mind, within the current standard the following components havehbeeén selec
lity label may be assigned.

The knowledge library. The most important quality label by far concerns the knowledg
his connection, the evaluation consideration is: Can the knowledge library be converted [ by means of
he conversion instructions) to the selected functional units and there comply with the standard in force?
f this evaluation step has been finished positively, the library then may be assigned a quality label.

re library. In

The software. The software used for fillingand managing the' knowledge library, too, may
i quality label. In this connection, the evaluation congsideration is: Does the software
htegrity of the library during entry and changes so that:the knowledge library remains co
he first quality label? Software that passes this testwill disable users from corrupting the standard
tatus of the knowledge library. This means it is impossible to ‘mess up’ data so that itlno longer is
ompliant with the standard. The specific (technical) guidelines to which the software fnust comply
vill be scrutinized at a later stage.

be assigned
monitor the
mpliant with

<o A o~ o

The information model. The third quality label concerns the written information modgl that forms

=

he basis for the knowledge library.iIn this connection, the evaluation consideration
nformation model allow for the récording of object data by means of which a knowledge i
et up that is incompliant withthe first quality label? This evaluation is a much more dras

is: Does the
brary can be
tic step than

lies thatitis
e functional

the ‘software evaluation’ described above. A quality label for the information model imp
:I:npossible to lay down data’that cannot be converted to a correct implementation of th

nits. Here as well, separate evaluation guidelines must be drawn up.
D

A.2.2 Roles of parties concerned

The
thesd

entire certifying process requires that at least a number of parties are involved. In thjis subclause

 parties©r organizations will be briefly described.

A.2.2.1Knowledge library owner/manager

The owner of the knowledge library takes the initiative of offering his library to the inspecting body.
Such an initiative may result from the need to provide a certain quality guarantee to the users or to
enable harmonization/integration with other libraries.

A.2.2.2 Knowledge library system software owner

Since the content and the product in which the content is managed are not identical, the maker/owner of
the software has been included as an actor. This organization will also be able to offer its product to the
inspecting body. The quality label borne by his software guarantees its users that any objects entered
or managed are always compliant with this standard.
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A.2.3 Inspecting body

This body has been authorized by a standardization body or similar organizations to perform the
inspection and to award the quality label. For this purpose the inspecting body makes use of a ‘test
laboratory’ in order to carry out the required conformity tests (including the required instructions). If
necessary, this body is also authorized to ask other ‘test laboratories’ for a second opinion.

A.2.4 Testlaboratory

The test laboratory carries out the actual tests and therefore evaluates whether the knowledge library,
the software or the information model is compliant with the guidelines. The party offering the material
for testing nfustindicate in advance to which component he would Iike to have the quality [abel asm}ned.

For instancg, it must be known which functional units are concerned, which conformance level is.depired
as well as thie nature of the context and application of the knowledge libraries. The point of depart
of course formed by the guidelines that have been specified in Clause 6.

reis

A.2.5 Evaluation of knowledge libraries and conversion instructions

In order to verify whether a knowledge library is compliant with this standard,the'owner must provide
the inspecting body with the library as well as the conversion instructions. The inspecting body will
forward thejmaterial to a test laboratory where the required tests are performed. Broadly speaking, the
test laboratgry carries out the following activities.

— Analysds the knowledge library and the corresponding information model, conversion instrucfions
and thelspecified test domain.

— Perforn}s the conversion process on the basis of instxuctions in order to generate the spegified
functional units. The owner may already have offered.supporting software for this purpose.

— Verifies| the generated units on the basis of the guidelines. Specific test protocols have yet to be
developled for this purpose.

— Reportq the results to the certifying bodys
Depending g¢n the result, the inspecting body will decide whether or not to assign a quality label.
The owner ghall provide the material'‘as follows:

— The knpwledge library with_a physical structure in compliance with either (1) ISO 10303-21,
(2) ‘stapdard’ XML, (3) ASCH text file or (4) paper copy.

— An assqciated information model that has been described on the basis of either (1) Express:
ISO 103/03-11, (2) UML-2, (3) XML XSD, (4) XML DTD or (5) RDF(S)/OWL. If the knowledge libbrary
has beep laid dowh in a model approved by this standard (currently ISO 15926-2, ISO 10303}-221,
ISO 135B4), areference will suffice.

— Converdiominstructions. These will in many cases consist of a mapping table in which the entries
are listed that must be mapped from their proper information model to the functional units. In some
cases changes may need to be made.

It will be clear that the way in which libraries are provided for testing has a bearing on the envisaged
effort (and consequently the costs involved in awarding the quality label). Libraries that are based on
existing information models will therefore be easier to test.

A.2.6 Verification of information model and software

Asindicated in A.2, the information model and the software may also be certified. In such a case, the test
will rather be aimed at guaranteeing that the software and the information model force users to comply
with these standard guidelines.
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