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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Introduction

ISO/IEC 21838-3:2023(E)

The descriptive ontology for linguistic and cognitive engineering (DOLCE) (see References [1] and [3])
is a top-level ontology (TLO) conforming to ISO/IEC 21838-1:2021. It contains definitions of its terms
and relational expressions and formal representations in OWL 2 and in Common Logic (CL).

DOLCE is a top-level ontology aimed at making people’s assumptions about the nature and structure
of the world explicit, as reflected by natural language, cognition and human common sense (see its
backbone taxonomy in Figure 1). DOLCE is widely used by a diverse array of domain ontologies in areas
like enterprise and process modeling, engineering, robotics, geographical information systems, socio-

techn
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The 4
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ical systems and digifa] humanities

atural language specification of the DOLCE signature supports human maintenariceand use of the
pbgy, including use in development of conformant domain ontologies.

doption of the Web Ontology Language (OWL) as a W3C standard wasiniotivated |by the need
to hayve a decidable ontology representation language as the basis for the Semantic Web
hlization of DOLCE supports use of the ontology in computing, includirig.€nabling DOL(

The OWL 2
E to be used

in tandem with other ontologies expressed in OWL and in related languages, and in allowjing ontology

quali

The (
modd
wher

L'y control through use of OWL reasoners.

e the arrows represent the relation of extension of thegries).
PT

Partietlar, \

L formalization of DOLCE provides the expressivity needed.to provide an axiomatization whose
Is are the intended models of DOLCE. This axiomatization-has a modular structure

see Figure 2
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Figure 1 — DOLCE taxonomy
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DOLCE Hierarchy

Figure 2 — DOLCE modules
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Information technology — Top-level ontologies (TLO) —

Part 3:
Descriptive ontology for linguistic and cognitive
engineering (DOLCE)

1 3

This

ontol

This

integ

The

The

2 Normativereferences

The

requirements of this document. The latest edition of the referenced documents (in
1'l|dments) applies.

ame

f]
d

d

d

—n

f]

o wn

(%)

— N

cope

Hocument describes descriptive ontology for finguistic and cognitive engineéring (D
bgy that is conformant to the requirements specified for top-level ontologies in ISO/I1

document describes DOLCE as a resource designed to supporthontology desis
Fation, and semantic integration of heterogeneous information systems.

bllowing are within the scope of this document:
efinitions of classes and relations in the signature of DOLCE;
xiomatizations of DOLCE in OWL 2 and CL;

ocumentation of the conformity of DOLCE to the'tequirements specified for top-lev
n ISO/IEC 21838-1;

ocumentation of the methodology for spegifying domain ontologies that conform to [
bllowing are outside the scope of this. document:

pecification of ontology languages, including the languages RDF, OWL, and CL standz
ntology development;

pecification of methods fér'reasoning with ontologies;

pecification of transldtors between the notations of ontologies developed in differ
hinguages.

ollowihg-documents are referred to in the text in such a way that their contenf

OLCE) as an
C 21838-1.

rn, ontology

el ontologies

OLCE.

irdly used in

ent ontology

constitutes
cluding any

ISO/IEC 21838-1:2021, Information technology — Top-level ontologies (TLO) — Part 1: Requirements

ISO/IEC 24707, Information technology — Common Logic (CL) — A framework for a family of logic-based
languages

3 Terms and definitions

For the purposes of this document, the terms and definitions in ISO/IEC 21838-1 and the following
apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp
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3.1

[EC Electropedia: available at https://www.electropedia.org/

conservative extension
superset of axioms from which no new theorems in the signature of the original logical theory are

provable

3.2

consistent extension

supserset of

3.3

axioms which is a consistent logical theory

logically sy

theories whgse sets of models are in a one-to-one correspondence

3.4
module
subset of thd

4 Confor

4.1 Overy

DOLCE has
-iec/21838/-

honymous

axioms in a formal theory that is a conservative extension (3.1) of the subset

mance of DOLCE to ISO/IEC 21838-1

iew

o /iso

hree elements, the documentation of which is provided at https://standards.iso.or
3/ed-1/en/:

natural

formaliz

formaliz

4.2 Natur

The natural

-3/ed-1/en/

4.3 OWL

The OWL 2
DOLCE-OWIj

4.4 Common/Logic axiomatization of DOLCE

anguage representation of its terms, relational.expressions and definitions;
ation in OWL 2 (Web Ontology Language);

ation in CL (Common Logic).

al language representation-of DOLCE

language representation.of POLCE, provided at https://standards.iso.org/iso-iec/2]

838/

DOLCE-Terms.docx, establishes conformance of DOLCE to ISO/IEC 21838-1:2021, 4.1.

P formalization-of DOLCE

formalization.of DOLCE, provided at https://standards.iso.org/iso-iec/21838/-3/ed-

L /en/

, establishes‘conformance of DOLCE ISO/IEC 21838-1:2021, 4.2.

4.4.1 Gen

cral

Conformance of DOLCE to ISO/IEC 21838-1:2021, 4.3 is established by DOLCE-CL, which is an
axiomatization in Common Logic Interchange Format (CLIF) in accordance with ISO/IEC 24707.

4.4.2 Modularity

The axioms in DOLCE-CL are divided into the following modules in conformance to the requirement of
explicit modularization at ISO/IEC 21838-1:2021, 4.1.

DOLCE Taxonomy;
DOLCE Mereology;
DOLCE Present;

© ISO/IEC 2023 - All rights reserved
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NOTE

ISO/IEC 21838

DOLCE Dependence;

DOLCE Participation;

DOLCE Temporary Parthood;
DOLCE Contitution;

DOLCE Qualities.

Relationships between the modules of DOLCE are illustrated in Figure 2.

-3:2023(E)

4.5
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set of

4.7
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The gemonstration of the logical consistency of the DOLCE Ontology, following the me

Refer

https

Specification of the purpose of DOLCE (in conformance to ISO/IEC 21838
)

E is an upper ontology that is designed to capture the ontological categories foun
age and human common sense. DOLCE is intended to be used to design domdin ontolo
ktension of the DOLCE taxonomy.

Description of how conformance of a domain ontology to DOLCE is establ
prmance to ISO/IEC 21838-1:2021, 4.4.3)

nain ontology in Common Logic conforms to DOLCE if and-oiily if the axioms are spe
Ct and the set of axioms is a consistent extension of the dxiomatization of DOLCE as sp
CL dialect.

hain ontology in OWL conforms to DOLCE if and{only if the axioms are specified in OV
axioms is a consistent extension of the axiomatization of DOLCE as specified in OWL

Demonstration of the consistency ofthe CL axiomatization of DOLCE (in
prmance to ISO/IEC 21838-1:2021, 4.4.4)

ence [2] is available at:

://standards.iso.org/iso-iec/21838/-3/ed-1/en/consistency

4.8
IS0/

Inter

(provy
incor

Interpretability.of the OWL 2 axiomatization of DOLCE in CL (in conformg
[EC 21838-1:2021, 4.4.5)

bretability-efsthe OWL 2 axiomatization described in DOLCE-OWL in the CL ax
ided at https://standards.iso.org/iso-iec/21838/-3/ed-1/en/owl-interpret/) was es
porating-a CL counterpart of the OWL axiomatization into the CL axiomatization

1:2021,

d in natural
cies through

ished (in

rified in a CL
bcified in the

VL-2 and the
2.

thodology of

nce to

jomatization
tablished by

4.9

Demmonstration of breadth of coverage of DOLCE (in conformance to ISO/IEC 21838-

1:2021, 4.4.6)

49.1

General

This subclause provides a set of answers to the questions listed in ISO/IEC 21838-1:2021, 4.4.6
demonstrating the breadth of coverage of DOLCE.

4.9.2

Space and time

Within DOLCE is the distinction between enduring and perduring entities, where the fundamental
difference between the two is related to their behaviour in time. Endurants are wholly present at any
time: they are observed and perceived as a complete concept, regardless of a given snapshot of time.
Perdurants, on the other hand, extend in time by accumulating different temporal parts, so they are

© ISO/IEC 2023 - All rights reserved
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only partially present at any given point in time. In this way, DOLCE recognizes both entities that persist
in time and entities that occur in time.

DOLCE also recognizes entities that are extended in both space and time. Spatial locations form a
subclass of physical qualities. Temporal locations form a subclass of temporal qualities. Regions
(further specialized as physical and temporal regions) form a subclass of abstract entities. The only

explicit axiomatization for these classes is the mereology on time intervals and space regions.

4.9.3 Actuality and possibility

Possible objects can be incorporated into DOLCE through the use of reified concepts which supports the

classificatio

4.9.4 Clas

Classes of cl
Common Lo

4.9.5 Cha

Temporal e
interpretati

DOLCE also
relation only
other hand,

change over

Although D
case that D(
seems to be

4.9.6 Part

The axioma
extensional

entity, and t
well as the

mereology a
to a second {
one can def
boundaries.

DOLCE allow
that all its p3

es and types

sses do not appear within the ontology, although they are allowed withinthe langug
ic.

ge over time

istence of endurants is represented via the PRE relationy which has the inte
n of endurant is present, or exists in, a time region.

axiomatizes the notion of temporary parthood for endurants. The temporary part
holds for endurants, thereby allowing the parts of dn endurant to change over time. C
perdurants do not have temporary parts, but simply’ have temporal parts, and hence ¢
time.

LCE does represent how objects and progesses exist in time, it does not appear to b
LCE makes a distinction between past, present and future entities. In particular,
ho way of representing objects that hyjpothetically exist in the future.

s, wholes, unity and boundaries

fization of the parthood.relation in DOLCE is logically synonymous with the cla
mereology. Consequently, it entails axioms of transitivity (if one entity is part of a s¢
his entity is part of a third entity, then the first entity is also part of the third entit
bxistence of wholes-formed through the summation of parts. DOLCE's axiomatizati
|so entails the property of strong supplementation (if one entity is part of but not ide
ntity, there must be a third entity which makes up the difference). In extensions of D
ne physical“boundaries as physical endurants whose regions are based on the ab:s

s adomain ontology designer to specify her own unity criteria, whereby a whole is

ige of

nded

hood
n the
o not

e the
there

ssical
pcond
y), as
on of
ntical
DLCE,
tract

such
h. For

irts.are related to each other, and only to each other, by a single distinguished relatio

example, spa

tial location 1s typically used tor the unity criteria for material objects.

4.9.7 Space and place

DOLCE deals with places and locations primarily through the class of Quality, that is, space and time
locations are themselves individual qualities. The qualia (see 4.9.9) for spatial locations is a region in
geometric space, while the qualia for time locations is a region in temporal space.

Physical endurants have a unique spatial location, while perdurants are indirectly located in space
through the spatial location of the physical endurant that participate in them.

DOLCE makes no commitment about whether more than one object can occupy exactly the same
spatial location at the same time. On the other hand, material objects that are simultaneously located
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at different places shall be different and events that have different temporal locations are different as
well.

Similarly, shape is a quality in DOLCE, whose quality space contains the set of all possible shapes.
Although DOLCE itself does not explicitly include holes, conduits, and cavities, extensions of DOLCE
have represented these as subclasses of Feature and dependent features (e.g. surfaces, boundaries,

edges or voids).

4.9.8

Scale and granularity

DOLCE itself does not deal with scale, granularity and levels of reality, although an extension of DOLCE

can ; rompare the
granylarity levels of physical endurants — including both material endurants and veids| — a partial
orderfing relation is introduced, with the intended interpretation that one physical.\ehdufant is of the
same|or a finer granularity than another
4.9.9] Qualities and other attributes
Besides endurants and perdurants, one of the other top-level classes jn DOLCE is that of Quality. This

is on

e of the most distinctive aspects of the DOLCE ontology. Qualities (such as shape,

weig

t) are individuals that inhere to entities. A distinction is made.between a quality (e.

of a specific object) and the value associated with the quality (e.g-the value of the length)
(knoyn as qualia) belong to a quality space that is characteristic of each quality kind. Tw

not

ve the same quality (e.g. same length), but rather th€ir qualities have the same pqd

corrgsponding quality space.

4.9.10 Quantities and mathematical entities

The

quali
are v
repre
quan
quali

4.9.1

DOL(
subcl

Ther
proce

Asca

'y spaces. Mass, length, volume, etc. are physical qualities of physical objects, ang
alues in the quality spaces associated with each unit of measure. Those attribute
sented using qualitative terms such as ‘temperature’ are related to attributes repre
ity expressions such as "63¢ (Gelsius" precisely through the relationship that ho
fies and quale.

1 Processes and events

E distinguishes between processes and states — as perdurants, Process and State
psses of Stative, which in turn is disjoint from Events.

e is no explicit axiomatization of the distinction between processes which are instan
sses which have duration.

h be'séen from the taxonomy, DOLCE does not make any commitment as to what kinds

colour, size,
o. the length
Such values
o objects do
sition in the

OLCE ontology's approach to units of méasure is closely linked to its treatment of qualities and

their quale
s which are
sented using
Ids between

are disjoint

taneous and

of processes

exist

thisS is left to the choice of the domain ontology designer. Furthermore, there i

5 no explicit

b

connection between processes and changes in DOLCE. Endurants change through time by changing
their properties, and an entity may play a role (e.g. Student or President) for a specific time period (or
even multiple disjoint time periods) without changing its identity.

DOLCE does not explicitly axiomatize how such properties change, e.g. it does not commit to any
solution to the Frame Problem. Thus, processes are not identical to changes, as is the case in some other
process ontologies.

Processes can themselves have attributes — events can be sudden, brief or prolonged, fast or slow, etc.
and can occur before, after, simultaneously to other events.
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