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Definition of the CIDOC Conceptual Reference Model

Introduction

This document is the formal definition of tiel DOC Concept ual R e f &)a,omal @ntoMgy dntemded(tai C R
facilitate the integration, mediation and interchange of heterogeneous cultural heritage information. The CRM is th@é®nulminat
of more than a decade of standards development work by the International Committee for ridamoméCIDOC) of the
International Council of Museums (ICOM). Work on the CRM itself began in 1996 under the auspices of theCIDO®I
Documentation Standards Working Group. Since 2000, development of the CRM has been officially delegated-ByDOGM

to the CIDOC CRM Special Interest Group, which collaborates with the ISO working group 1ISO/TC46/SC4/WG9 to bring the
CRM to the form and status of an International Standard.

Objectives of the CIDOC CRM

The primary role of the CRM is to enable informatiatcleange and integration between heterogeneous sources of cultural

heritage information. It aims at providing the semantic definitions and clarifications needed to transform disparatsl localis
information sources into a coherent global resource, behtnét larger institution, in intranets or on the Internet.

Its perspective is supiiastitutional and abstracted from any specific local context. This goal determines the constructs and leve
of detail of the CRM.

More specifically, it defines and issteicted to thaunderlying semanticsof database schemata and docunsémictures used in
cultural heritage and museum documentation in terms of a formal ontology. lhalodsfine any of theerminology appearing
typically as data in the respective dateuctures; however it foresees the characteristic relationships for its use. fiotlaés at
proposing what cultural institutiorshould document. Rather it explains the logic of what they actually currently document, and
thereby enablesemantic inteoperability.

It intends to provide a model of the intellectual structure of cultural documentation in logical terms. As such, ittisssdp

for implementatiorspecific storage and processing aspects. Implementations may lead to solutions wterts @lednlinks

between relevant elements of our conceptualizations are no longer explicit in a database or other structured stor&ge system.
instance the birth event that connects elements such as father, mother, birth date, birth place may notlapgetatiase, in

order to save storage space or response time of the system. The CRM allows us to explain how such apparently diggarate enti
are intellectually interconnected, and how the ability of the database to answer certain intellectuaisgaesftiected by the

omission of such elements and links.

The CRM aims to support the following specific functionalities:

1 Inform developers of information systems as a guide to good practice in conceptual modelling, in order to effectivel
structure andelate information assets of cultural documentation.

1 Serve as a common language for domain experts and IT developers to formulate requirements and to agree on sys
functionalities with respect to the correct handling of cultural contents.

I To serve as #ormal language for the identification of common information contents in different data formats; in particular to
support the implementation of automatic data transformation algorithms from local to global data structures without loss
meaning. The lattebeing useful for data exchange, data migration from legacy systems, data information integration an
mediation of heterogeneous sources.

1 To support associative queries against integrated resources by providing a global model of the basic classes and t
associations to formulate such queries.

1 Itis further believed, that advanced natural language algorithms andpeséc heuristics can take significant advantage of
the CRM to resolve free text information into a formal logical form, if that is deghbeneficial. The CRM is however not
thought to be a means to replace scholarly text, rich in meaning, by logical forms, but only a means to identify related data

Users of the CRM should be aware that the definition of data entry systems requia$ stippmmunityspecific terminology,
guidance to what should be documented and in which sequence, and appdipatific consistency controls. The CRM does not
provide such notions.

By its very structure and formalism, the CRM is extensible and asemncouraged to create extensions for the needs of more
specialized communities and applications.

Scope of the CIDOC CRM
The overall scope of the CIDOC CRM can be summarised in simple terms as the curated knowledge of museums.

However, a more detailechd useful definition can be articulated by defining both the Intended Scope, a broad and maximally
inclusive definition of general application principles, and the Practical Scope, which is expressed by the overall scope of
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reference set of specific iddirable museum documentation standards and practices that the CRM aims to encompass, howev
restricted in its details to the limitations of the Intended Scope.

The Intended Scope of the CRM may be defined as all information required for the exchaimfegration of heterogeneous
scientific documentation of museum collections. This definition requires further elaboration:

T The term fAscientific documentationodo is intended to ¢
information thattan be handled by the CRM should be sufficient for serious academic research. This does not mean tf
information intended for presentation to members of the general public is excluded, but rather that the CRM is intend
to provide the level of detail dmprecision expected and required by museum professionals and researchers in the field.

T The term Amuseum collectionsod is intended to cover al
institutions, as defined by ICOMThis includs collections, sites and monuments relating to fields such as social history,
ethnography, archaeology, fine and applied arts, natural history, history of sciences and technology.

1 The documentation of collections includes the detailed description ofddivitems within collections, groups of items
and collections as a whole. The CRM is specifically intended to cover contextual information: the historical,
geographical and theoretical background that gives museum collections much of their culturedsgménd value.

1 The exchange of relevant information with libraries and archives, and the harmonisation of the CRM with their model:
falls within the Intended Scope of the CRM.

1 Information required solely for the administration and management ofr@litistitutions, such as information relating
to personnel, accounting, and visitor statistics, falls outside the Intended Scope of the CRM.

The Practical Scopef the CRM is expressed in terms of the current reference standards for museum docuntbatéatiave
been used to guide and validate the CRMés devel opment. i
reference standards; this means that data correctly encoded according to these museum documentation standards there ca
CRM-compatible expression that conveys the same meaning.

Compatibility with the CRM
Utility of CRM compatibility

The goal of the CRM is to enable the integration of the largest number of information resources. Therefore it aims to
provide the greateskekibility of systems to become compatible, rather than imposing one particular solution.

Users intending to take advantage of the semantic interoperability offered by the CRM may want to make parts of the
data structures compatible with the CRM. Cotiipkty may pertain either to the associations by which users would like
their data to be accessible in an integrated environment, or to the contents intended for transport to other environme!
allowing encoded meaning to be preserved in a target system

The CRM does not require complete matching of all user documentation structures with the CRM, nor that syster
should always implement all CRM concepts and associations; instead it leaves room both for extensions, needed
capture the full richness cfiltural information, and for simplifications, required for reasons of economy.

Furthermore, the CRM provides a means of interpreting structured information so that large amounts of data can
transformed or mediated automatically. It does not requistructured or senstructured free text information to be
analysed into a formal logical representation. In other words, it does not aim to provide more structure than users he
previously provided. The interpretation of information in the form of freg fidls outside the scope of compatibility
considerations. The CRM does, however, allow free text information to be integrated with structured information.

The Information Integration Environment

The notion of CRM compatibility is based amteroperabilty. Interoperability is best defined on the basis of specific
communication practices betweifiormation systemsg-ollowing current practice, we distinguish the following types of
information integration environments pertaining to information systems:

1. Local information system3 hese are eithaollection management systeorontent management systetinat
constitute institutional memories and are maintained by an institution. They are used for primary data entry, i.
a relevant part of the informatip be it data or metadata, is primary information in digital form that fulfils

!ThelCOMStatt es provide a definition of the term Amuseumo at

2 The Practical Scope of the CIDOC CRM, including a list of the relevant museum documentation standards, is discussed in m
detail on the CIDOC CRM website at http://cidics.forth.gr/scope.html
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institutional needs.

2. Integrated access system®hese provide an homogeneous access layer to multiple local systems. The
information they manage resides primarily on locategs. We distinguish between:

a. Materialized access systemshich physicallyimport data provided by local systems, using a data
warehouse approach. Such systems may emplaalterd metadata harvesting techniques or rely on
data submission. Data may barisformed to respect the schema of the access system before being
merged.

b. Mediation systemgGio Wiederholt]which send out queries, formulated according to a virtual global
schema, to multiple local systems and then collect and integrate the ansherguéries may be
transformed to a local schema either by the mediation system or by the receiving local system itself.

Local systems may alsmport data from other systems, in order to complement collections, or to merge information
from other system An information system magxportinformation for migration and preservation.

Compatibility with the CRM pertains to one or more of the followdiaga communication capabilities ase cases

1. data falling within the scope of the CRM can dortedfrom an information system into an encoded form
without loss of meaning with respect to CRM concepts;

2. data falling within the scope of the CRM canttensformednto another encoded form without loss of meaning
with respect to CRM concepts;

3. data falling wihin the scope of the CRM can baportedfrom an encoded form into an information system
without loss of meaning with respect to CRM concepts;

4. data falling within the scope of the CRM that is contained in an information system qasaried and retrieved
exhaustivelyn terms of CRM concepts, subject to the expressive power of a particular query language.

Any declaration of CRM compatibility must specify one or more of the above use cases. System and data structt
providers shall not declare their prolus as ACRM compati bl ed without speci f
below.

In the context of this chapter, the expression fAwith
following: The CRM concepts are used to classifgms of discourse and their relationships. By virtue of this
classification, data can be understood as propositions of a kind declared by the CRM about real world facts, such
ifObject x. forms part of: Obj e c tedtodescribera fact,assceanged; enly ann ¢
expert conversant with both languages can assess if the two propositions do indeed describe the same fact. If this is
case, then there is no loss of meaning with respect to CRM concepts. Communities af pegatiing fewer concepts

than the CRM declares may restrict CRM compatibility with respect to an explicitly declared subset of the CRM.

Users of this standard may communicate CRM compatible data, as detailed below, with data structures and systems
are either more detailed and specialized than the CRM or whose scope extends beyond that of the CRM. In such ca
the standard guarantees only the preservation of meaning with respect to CRM concepts. However, additior
information that can be regarded extending CRM concepts may be communicated and preserved in CRM compatible
systems through the appropriate use of controlled terminology. The specification of the latter techniques does not f
under the scope of this standard. Communities of practigeiring extensions to the CRM are encouraged to declare
their extensions as CRgbmpatible standards.

CRM-Compatible Form

The CRM is a formal ontology which can be expressed in terms of logic or a suitable knowledge representation langua
Its conceptsan be instantiated as sets of statements that provide a model of reality. We call any encoding of such CR
instances in a formal language that preserves the relations between thela3B&4propertiesandinheritance rulesa
ACRMompat i bl eedata expréssed ikl &y CRIdmpatible form can be automatically transformed into any
other CRMcompatible form without loss of meaning. Classes and properties of the CRM are identified by their initial
codes, such as AE550 oand frdpdrieHaf a ORMampatildeni@namayobé translatedsistee s
any local languagebut the identifying codes must be preservAdCRM-compatible formshould not implement the
guantifiersof CRM properties as cardinality constraints for the encoded ingta@Qemntifiers may be implemented in an
informative way, or not at all. Statements that violate quantifiers should be treatiéelaative knowledge

Any encoding of CRM instances in a formal language that preserves the relations within a cositisetof CRM
classespropertiesandinheritancerules s r egar ded -aomp &tdiultlea fCRMmMO, i
1 all the conditions applicable toGRM compatible fornare respected;
9 the subset does not violate the rules of subsumption and inheritance;
1 any instancef the reduced CRMompatible form is also a valid instance of a (full) CRM compatible form
1 the subset contains at least the following concepts:
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P16
P31
P108
P92
P108
P94
P93
P15
P16
P20
P43
P46
P59
P67
P75
P81
P82
P89
P104
P106
P107

El

E2

E4

ES

E7

Ell
E12
E13
E65
E63
E12
EG5
E64
E77
E70
E72
E18
E24
E90
E71
E24
E28
E89
E30
E73
EQ9O
E41
E73
ES5
E39
E74
E52
E53
E54
E59
E61
E62

Property Name

is identified by (identifies)

has type (is type of)

has note

has timespan (is timespan of)

took place at (witnessed)

falls within (contains)

occurred in the presence of (was present at)
- had participant (participated in)
- - carried out by (performed)
- used specific object (was used for)
- has modified (was modified by)
- - has produced (was produced by)

CRM Entity

- Temporal Entity

Period

Event

Activity
Modification

Creation

Production
Creation
End of Existence
- Persistent Item

Thing

Legal Object
Physical Thing

Symbolic Object
Man-Made Thing

- - - - - - Rignht
- - - - - Type
Actor

Group

- Time-Span

- Place

- Dimension
Primitive Value

- Time Primitive

- String

Entity i Domain

E1 CRM Entity
E1 CRM Entity
E1 CRM Entity
E2 Temporal Entity
E4 Period

E4 Period

ES5 Event

ES5 Event

E7 Activity

E7 Activity

E11 Modification
E12 Production

- brought into existence (was brought into existence b' E63 Beginning of Existence

- - has produced (as produced by)
- - has created (was created by)

E12 Production
E65 Creation

- took out of existence (was taken out of existence by) E64 End of Existence

was hfluenced by (influenced)

- used specific object (was used for)
had specific purpose (was purpose of)
has dimension (idimensionof)
is composed of (forms part of)
has section (is located on or within)
refers to ( is referred to by)
possesses (is possessed by)
ongoing throughout
at some time within
falls within (contains)
is subject to (applies to)
is composed of (frms part of)

E7 Activity

E7 Activity

E7 Activity

E70 Thing

E18 Physical Thing
E18 Physical Thing
E89 Propositional Object
E39 Actor

E52 TimeSpan

E52 TimeSpan

E53 Place

E72 Legal Object
E90 Symbolic Object

has current or former member (is current or former men E74 Group
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Production
Attribute Assignment

Beginning of Existence

Physical MaAMade Thing

Physical MarMade Thing
Conceptual Object
Propositional Object

Information Object
Symbolic Object
Appellation
Information Object

Entity - Range

E41 Appellation

ES55 Type

E62 String

E52 TimeSpan

E53 Place

E4 Period

E77 Persistent ltem

E39 Actor

E39 Actor

E70 Thing

E24 Physial ManMade Thing
E24 Physical MatMade Thing
E77 Persistent ltem

E24 Physical MasMade Thing
E28 Conceptual Object

E77 Persistent Item

E1 CRM Entity

E70 Thing

E5 Event

E54 Dimension

E18 Physical Thing

E53 Place

E1 CRM Entity

E30 Right

E61 Time Primitive

E61 Time Primitive

E53 Place

E30 Right

E90 Symbolic Object

E39 Actor



Prope
rty id

pP127
P128
P130
P140
P141
P148

Property Name Entity i Domain Entity - Range
of)
has broader term (has narrower term) E55 Type E55 Type
carries (is carried by) E18 Physical Thing E90 Symbolic Object
shows features of (features are also found on) E70 Thing E70 Thing
assigned attribute to (was attributed by) E13 Attribute Assignment E1 CRM Entity
assigned (was assigned by) E13 Attribute Assignement  E1 CRM Entity
has component (is component of) E89 Propositional Object E89 Propositional Object

CRM Compatibility of Data Structure

A data structure is exportcompatiblewith the CRM if it is possible to transform any datafn this data structure into

a CRM-compatible formwithout loss of meanindgmplicit concepts may be present in elements of the data structure that
are not supported by the CRM. As long as these concepts can be encoded as instances of E55 Typeifi@ogg)term
and attached unambiguously to their respective data items with suitable properties, the data sttittiegasded as
export compatible.

Note that not all CRM concepts may be represented by elements of ar@xpptible data structurAll data from
exportcompatible data structures can be transported in a-C&patible form. In particular any CRM compatible form
or reduced CRMcompatible forms exportcompatible with the CRM.

A data structure isimport-compatiblewith the CRM if it i s possible to automatically transform any data from a ERM
compatible form into this data structukithout loss of meaningimply on the basis of knowledge about the data
structure elements being usddhis implies that a data record transformed into dais structure from a CRM

compatible form can be transformed back into the G&ivhpatible formwithout loss of meaningNote that the baek
transformation into a CRMompatible form may result in a data record that is semantically equivalent but natatenti
with the original.

Any CRM-compatible form is automatically impecbmpatible with the CRM. Note that an impodmpatible data

structure may be semantically richer than the CRM. It may contain elements that, through the use of a transformation
algoithm, can be made to correspond to CRM concepts or specializations thereof or that contain elements with meanin
that fall outside the scope of the CRM. However, it must not contain elements that overlap in meaning with CRM
concepts and which cannot bdsumed via transformation by a CRM concept other than E1 CRM Entity and E77
Persistent Item.

Importcompatible data structures may be used to transport data for applications that require concepts that lie beyond t|
scope of the CRM, as well as datanfrany exporcompatible data structure. Note that, in general, applications may

make usef data from a CRM importompatible data structure that has been exported into a CRM compatible form by
semantic reduction to CRM concepts, i.e. by generalizingiblemed concepts to the most specific CRM concept
applicable, and by discarding elements that fall outside the scope of the CRM.

A data structure ipartially import-compatiblewith the CRM if the above holds for a reduced CRiMmpatible form.

CRM Compatibility of Information Systems

An information system isexportcompatiblewith the CRM if it is possible to export all user data from this information
system into an impoitompatible data structure. This capability is the recommended kind of &Rigatbility for
local information systems.

An information system ipartially export compatibléf it is possible to export all user data from this information system
into a partially imporcompatible data structure. This is not the recommended kind of-G@Ri\patibility, but it may not

be feasible for legacy systems to acquire a higher level of CRM compatibility without unreasonable effort. This reduced
level of CRM compatibility is nonetheless highly useful.

Note that there is no minimum requirement for ¢kesses and properties that must be present in the exported user data.
Therefore it is possible that the data may pertain to instances of just a single property, such as EA1Bgrison.
identified by E82 Actor Appellation.

An information system isimport-compatiblewith the CRM if it is possible to import data encoded in a CRM
compatible form and to access the data in a manner equivalent to and homogeneous with all generic data of this systel
that fall under the same concepts. This capability isidened as the normal kind of CRM compatibility fotegrated
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access systentisat physically copy source data inlata warehousstyle (materialized access systems).

An information system ipartially importcompatiblewith the CRM if it is possible tamport data encoded in a reduced
CRM-compatible form and to access the data in a manner equivalent to and homogeneous with all generic data of this
system that fall under the same concepts. Depending on the functional requirements, it makes sensatéul &ueess
systems to offer access services of reduced complexity by being only partially-copuratible with the CRM.

Note that it makes sense for integrated access systems to import data from extended data structures by semantic redu
to CRM defined concepts.

Note that local information system providers may choose to make their systemsémppétible with the CRM in
order to exchange data, for example in the case of museum object loans or for system migration purposes. Communitie
of practce may choose to agree on import compatibility for extended data structures.

Some local information systems are likely to focus on specialized subject areas, such as inscriptions. For these
specialized systems, the ability to import a specific data steicd recommended. This should be exjgornpatible
with the CRM, and encompass the concepts that are refq

An information system isaccesscompatiblewith the CRM if it is possible to accegbe user data in the information
system by querying with CRM classes and properties so that the meaning of the answers to the queries corresponds tc
qguery terms used. It is not regarded as a reduction of compatibility if access is limited to dathtddmerexchanged.

An information system ipartially accesscompatiblewith the CRM if it is possible to access the user data in the
information system by querying with a consistent subset of CRM classes and properties, corresponding to a reduced
CRM-conpatible form, so that the meaning of the answers to the queries corresponds to the query terms used.

An accessompatible system may lexportcompatiblewith respect to the query answers. Note that it may make sense
for an accessompatible content manament system to return only content items in response to queries rather than
being export compatible.

export by reduction
to CRM concepts

CRM import-compatible
data structure C

transform back
ﬁ % 4 ﬁ F
l’\
@M—Compa tible Fo@

\ transform into 1
transjform .data

CRM export-compatible into

l data structure B’ I

data expor, data export

~.

Local Local Materialized

Access
System D

Information
System B

Information
System A

fig. 1: Possible data flow between different kinds of CRMmnpatible systems and data structures

Fig. 1 shows a symbolic representation of somhefdata flow patterns defined above between different kinds of-CRM
compatible systems and data structures. In this figure it is assumed that the Local System B exports data into a CRM
exportcompatible data structure, which implies that it can be exportedd CRMcompatible form or any other CRM
import-compatible data structure. Therefore Local System B is exponpatible with the CRM. For Local System A,
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the figure symbolizes the case where the exported data contain elements that correspondizatspecat the CRM or
fall out of its scope.

Compatibility claim declaration

A provider of a data structure or information system claiming compatibility with the CRM has to provide a declaration
that describes the kind of compatibility and, dependimghe kind, the following additional information:
1 For exporicompatible data structures:
The subset of CRM concepts directly instantiated by any possible data in this data structure after transformatio
into a CRMcompatible form.
1 For exporicompatiblesystems:
a. A declaration of configurable user data elements, if any, that are not semantically restricted to a CRM Concep
(other than E1 CRM Entity or E77 Persistent Item).
b. User data elements or units that are not exported.
c. The subset of CRM conceptselitly instantiated by any possible data exported from the system after
transformation into a CRMompatible form.
91 For partially or dedicated impecompatible systems:
The subset of CRM concepts under which data can be imported into the system.
1 For accessompatible systems:
a. The query language by which the system can be queried.
b. The subset of CRM concepts directly instantiated by any possible query answers exported from the system aft
transformation into a CRMompatible form.
c. For partially accessompaible systems, the subset of CRM concepts by which the system can be queried.

The provider should be able to demonstrate the claim with suitable test data. The provider should be able to demonstre
its claim according to certain procedures included inaoplicable certificate practice related statement.

The provider should either make evidence of these procedures publicly available on the Internet on a site nominated by
the 1ISO community of use, so that any third party is able to verify the clainswittible test data, or acquire a certificate
by a certification authority (CA).

A trusted third party recognised and authorised by a competent regulatory authority to act as a CA in this practice area,
should be able to verify the credentials of the mevapplying for such certificate and thus, of its claim with suitable
test data, before issuing the certificate so that the users can trust the information in the CA certificates.

The CA will grant the provider of the certified system the righttotubee A CRM compati bl ed | ogc

Applied Form

The CRM is an ontology in the sense used in computer science. It has been expressed asogiemigigé temantic model, in the
hope that this formulation will be comprehensible to both documentation expertafandaition scientists alike, while at the
same time being readily converted to mackiegdable formats such as RDF Schema, KIF, DAML+OIL, OWL, STEP, etc. It can
be implemented in any Relational or objeciented schema. CRM instances can also be endade®F, XML, DAML+OIL,

OWL and others.

Although the definition of the CRM provided here is complete, it is an intentionally compact and concise presentation of tf
CR M6 9 claBses and51 unique properties. It does not attempt to articulate the inheétaf properties by subclasses
throughout the class hierarchy (this would require the declaration of several thousand properties, as opposed to 137). Howe
this definition does contain all of the information necessary to infer and automatically genfedatieclaration of all properties,
including inherited properties.

Terminology

The following definitions of key terminology used in this document are provided both as an aid to readers unfamiliaeetith obj
oriented modelling terminology, and to sifgahe precise usage of terms that are sometimes applied inconsistently across the
object oriented modelling community for the purpose of this document. Where applicable, the editors have tried to gonsister
use terminology that is compatible with thaftthe Resource Description Framework (RE)F) recommendation of the World
Wide Web Consortium. The editors have tried to find a language which is comprehensible to¢benpater expert and precise
enough for the computer expert so that both understenishtended meaning.

Class A class is a category of items that share one or more commonsiaitag as criteria tc

3 Information about the Resource Description Framework (RDF) can be found at http://www.w3.org/RDF/
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subclass

superclass

intension

extension

identify the items belonging to the class. Thgmeperties need not be explicitly
formulated in logical terms, but may be described itext (here called scope noté that
refers to a common conceptualisation of domain experts. The sum of these traits is
the intension of the class. A class may be tbdemain or range of none, one or mort
properties formally defined in a modelh& formally defined properties need not be par
the intension of their domains or ranges: such properties are optional. An item that t
to a class is called anstanceof this class. A class is associated with an open set of
life instances, kown as theextensionof t he cl ass. Here fAofg
is generally beyond our capabilities to know all instances of a class in the world and
that the future may bring new instances about at any perf World). Therefore alass
cannot be defined by enumerating its instances. A class plays a role analogot
grammatical noun, and can be completely defined without reference to any other cc
(unlike propertieswhich must have an unambiguously defined domain and ralmggdme
contexts, the terms individual class, entity or node are used synonymously with class
For example:

Person is a class. To be a Person may actually be determined by DNA characteris
we all know what a Person is. A Person may have thpepty of being a member of
Group, but it is not necessary to be member of a Group in order to be a Person. V
never know all Persons of the past. There will be more Persons in the future.

A subclass is alassthat is a specializationf @another class (itsuperclas3. Specialization
or the IsA relationship means that:
1. allinstancesof the subclass are also instances of its superclass,
2. theintension of the subclass extends the intension of its superclass, i.e. its
are more resittive than that of its superclass and
3. the subclass inherits the definition of all of theoperties declared for its
superclass without exceptiorstrict inheritance), in addition to having none, on
or more properties of its own.

A subclass can havmore than one immediate superclass and consequently inheri
properties of all of its superclassesyltiple inheritance). The ISA relationship ol
specialization between two or more classes gives rise to a structure known as
hierarchy. The IsAelationship is transitive and may not be cyclic. In some contexts
the programming language C++) the term derived class is used synonymousl
subclass.

For example:

Every Person IsA Biological Object, or Person is a subclass of BiologicaltObjec
Also, every Person IsA Actor. A Person may die. However other kinds of Actors, st
companies, donét die (c.f. 2).

Every Biological Object IsA Physical Object. A Physical Object can be moved. He
Person can be moved also (c.f. 3).

A superclass is elassthat is a generalization of one or more other classesufitslassels

which means that it subsumes mktancesof its subclasses, and that it can also h
additional instances that do not belong to any of its subclassesinfémsion of the

superclass is less restrictive than any of its subclasses. This subsumption relatior
generalization is the inverse of the ISA relationship or specialization.

In some contexts (e.g. the programming language C++) the term parentsclassdi
synonymously with superclass.

For example:
ABi ol ogi cal Object subsumes Personod
superclass of Persono. I't needs fewer

to identify it as a Person.

The intension of &lassor property is its intended meaning. It consists of one or m
common traitsshared by alinstancesof the class or property. These traits need no
explicitly formulated in logical terms, but may just be described iaxa (here called ¢
scope notg that refers to a conceptualisation common to domain experts. In particul
so-calledprimitive concepts, which make up most of the CRM, cannot be further rec
to other concepts by logical terms.

The extesion of aclassis the set of all real lifnstancesbelonging to the class that fulf
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scope note

instance

property

inverse of

subproperty

the criteria of itsntension. This set is fiopend in th
capabilities to know all instances of a class in the world and indegdh future may
bring new instances about at any tin@pén World). An information system may at ar
point in time refer to some instances of a class, which form a subset of its extension.

A scope note is a textual description of iimension of aclassor property.

Scope notes are not formal modelling constructs, but are provided to help exple
intended meaning and application of t
refer to a conceptualisation common to domain expertslimamnbiguate between differe
possible interpretations. lllustrative examjbstancesof classes and properties are a
regularly provided in the scope notes for explanatory purposes.

An instance of a&lassis a real world item that fulfilshe criteria of thentension of the
class. Note, that the number intancesdeclared for a class in an information systen
typically less than the total in the real world. For example, you are an instance of F
but you are not mentioned in alfammation systems describing Persons.

For example:

The painting known as the fAiThe Mona Li

An instance of groperty is a factual relation between an instance ofdbmain and an
instance of theange of the property that matches the criteria of timension of the

property.

For example:
iThe Lscurrent@evneof The Mona Lisaodo i s a iscurrens
owner of o.

A property serves to define a relationship of a specific kietween twaclasses.The
property is characterized by a@mension, which is conveyed by scope noteA property
plays a role analogous to a grammatical verb, in that it must be defined with refere
both itsdomain and range, which are analogous tive subject and object in gramm
(unlike classes, which can be defined independently). It is arbitrary, which class is s
as the domain, just as the choice between active and passive voice in grammar is a
In other words, a property can literpreted in both directions, with two distinct, kt
related interpretations. Properties may themselves have properties that relate t
classes (This feature is used in this model only in order to describe dynamic subty
properties). Propertiecan also be specialized in the same manner as classes, resu
ISA relationships betweesubpropertiesand theirsuperproperties.

In some contexts, the terms attribute, reference, link, role or slot are used synony
with property.

For example:
APhysi dVade ThihgdapictsCRM Ent i t yo i s e g uisdegctee
byPhysical MarMa de Thi ngo.

The inverse of a property is the reinterpretation gfraperty from range to domain
without more general or more specific maay, similar to the choice between active e
passive voice in some languages. In contrast to some knowledge representation lar
such as RDF and OWL, we regard that the inverse of a property is not a property in |
right that needs an expliciteclaration of being inverse of another, but an interprete
implicitly existing for any property. The inverse of the inverse of a property is identic
the property itself, i.e. its primary sense of direction.

For example:
i CRM Eisdepicte¢ byPhysicalMarMade Thi ngdo i s the-i.
Made ThingdepictsCRM Ent i t yo
A subproperty is aproperty that is a specialization of another property |
superproperty). Specialization or ISA relationship means that:
1. allinstancesof the subproperty are also instances of its superproperty,
2. theintension of the subproperty extends the intension of the superproperty, i.
traits are more restrictive than that of its superproperty,
3. thedomain of the subproperty is the sameths domain of its superproperty or
subclassof that domain,
4. therange of the subproperty is the same as the range of its superpropert
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superproperty

domain

range

inheritance

subclass of that range,

5. the subproperty inherits the definition of all of the properties declared fc
superpoperty without exceptionsstrict inheritance), in addition to having none
one or more properties of its own.

A subproperty can have more than one immediate superproperty and consequently
the properties of all of its superproperti@su(tiple in heritance). The ISA relationship ol
specialization between two or more properties gives rise to the structure we call a p
hierarchy. The IsA relationship is transitive and may not be cyclic.

Some objecbriented programming languages, such as @#+#ot contain constructs tha
allow for the expression of the specialization of properties apsgerties

Alternatively, a property may be subproperty of iheerse of another property, i.e
reading the property from range to domain. In that case,
all instancesof the subproperty are also instances of the inverse of the
property,

2. theintensionof the subproperty extends the intension of the inverse of the
property, i.e. its traits are more restrictive than that of the inverse of tee
property,

3. thedomainof the subproperty is the same as the range of the other propert
subclas®f that range,

4. therangeof the subproperty is the same as the domain of the other propert
subclass of that domain,

5. the subproperty inherits thiefinition of all of the properties declared for the otl
property without exceptionsifict inheritanck in addition to having none, one «
more properties of its own. The definitions of inherited properties have t
interpreted in the inverse senskedirection of the subproperty, i.e., from range
domain.

A superproperty is property that is a generalization of one or more other properties
subproperties), which means that it subsumesiaitancesof its subproperties, anddt it
can also have additional instances that do not belong to any of its subpropertie
intension of the superproperty is less restrictive than any of its subproperties.
subsumption relationship or generalization is the inverse of the IsA rehip or
specializationA superproperty may be a generalization ofithverse ofanother property

The domain is theclass for which a property is formally defined. This means th
instancesof the property are applicable to instances of its dorokass. A property mus
have exactly one domain, although the domain class may always contain instan
which the property is not instantiated. The domain class is analogous to the gram
subject of the phrase for which the property is analogote verb. It is arbitrary, whicl
class is selected as the domain and which asattge, just as the choice between acti
and passive voice in grammar is arbitrary. Property names in the CRM are designe
semantically meaningful and grammaticatigrrect when read from domain to rangye
addition, the inverse property name, normally given in parentheses, is also designe
semantically meaningful and grammatically correct when read from range to domain.

The range is thelassthat conprises all potential values of @operty. That means tha
instancesof the property can link only to instances of its range class. A property musi
exactly one range, although the range class may always contain instances that are
value of theproperty. The range class is analogous to the grammatical object of a |
for which the property is analogous to the verb. It is arbitrary, which class is selec
domain and which as range, just as the choice between active and passive w
granmar is arbitrary. Property names in the CRM are designed to be seman
meaningful and grammatically correct when read from domain to rangaddition the
inverse property nhame, normally given in parentheses, is also designed to be sem:
meanngful and grammatically correct when read from range to domain.

Inheritance ofproperties from superclassedo subclassesneans that if an item x is a
instanceof aclassA, then
1. all properties that must hold for the instances of any o$tiperclasses of A mu:
also hold for item x, and
all optional properties that may hold for the instances of any of the superclasses of A
also hold for item x.
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Strictinheritance means that there are no exceptions to the inhedtafproperties from

superclassego subclasses For instance, some systems may declare that elephan
grey, and regard a white elephant as an exception. Under strict inheritance it wou
that: if all elephants were grey, then a white elephankdcoot be an elephant. Obvious
not all elephants are grey. To be grey is not part ofrttension of the concept elephar
but an optional property. The CRM applies strict inheritance as a normalization princi

Multiple inheritancemeans that alassA may have more than one immediatgerclass
The extension of a class with multiple immediate superclasses is a subset o
intersection of all extensions of its superclasses. iltension of a class with multiple
immediate sugrclasses extends the intensions of all its superclasses, i.e. its traits ar
restrictive than any of its superclas
hierarchyo is a directed gr ap hasa mdenteddist
there are necessarily repetitions of the same class at different positions in the list.
For example, Person is both, an Actor and a Biological Object.

Multiple Instantiation is the term that describes the cabat an instance of class A is al
regarded as an instance of one or more other classes B1...n at the same time. When
instantiation is used, it has the effect that the properties of all these classes |
available to describe this instané&r instance, some particular cases of destruction
al so be activities (e.g.,Herostratos©é
destruction of Herculaneum). In comparison, multiple inheritance describes the case
instances of alass A are implicitly instances of all superclasses of A, by virtue ol
definition of the class A, whereas the combination of classes used for multiple instar
is a characteristic of particular instances only. It is important to note that et
instantiation is not allowed using combinations of disjoint classes.

AThe difference bet ween enduring and
endurantsand perdurant3 is related to their behaviour in time. Endurants arellyh
present (i.e., all their proper parts are present) at any time they are present. Perdul
the other hand, just extend in time by accumulating different temporal parts, so that,
time they are present, they are only partially present.arséimse that some of their prog
temporal parts (e.g., their previous or future phases) may be not present. E.g., the |
paper you are reading now is wholly present, while some temporal parts of your r
are not present any more. Philosopheystbat endurants are entities that are in time, w
lacking however temporal parts (so to speak, all their parts flow with them in t
Perdurants, on the other hand, are entities that happen in time, and can have tempc
(alltheirpartsareied i n time). 0 ( Ga#i8le mi et al

A shortcut is a formally defined singf@operty that represents a deduction or join o
data path in the CRM. Ttezope note®f all properties characterized as shortcuts desc
in words tle equivalent deduction. Shortcuts are introduced for the cases where cc
documentation practice refers only to the deduction rather than to the fully develope
For example, museums often only record the dimension of an object without docurnr
the Measurement that observed it. The CRM declares shortcuts explicitly as
properties in order to allow the user to describe cases in which he has less
knowledge than the full data path would need to be described. For each shortcut, th
contains in its schema the properties of the full data path explaining the shortcut.
Monotonic reasoning is a term from knowledge representation. A reasoning fo
monotonic if an addition to the set of propositions making up theviadlme base neve
determines a decrement in the set of conclusions that may be derived from the knc
base via inference rules. In practical terms, if experts enter subsequently correct sta
to an information system, the system should not regaydresults from those statements
invalid, when a new one is entered. The CRM is designed for monotonic reasoning
enables conflicfree merging of huge stores of knowledge.

Classesare disjoint if the intersection of thedxtensionsis an empty set. In other word
they have no commanstancesin any possible world.

The term primitive as used in knowledge representation characterizes a concept
declared and its meaning is agreed upon, but that is not definelddiga deduction from
other concepts. For example, mother may be described as a female human with chil
mother is not a primitive concept. Event however is a primitive concept.

Most of the CRM is made up of primitive concepts.
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The efnOpWor |l d Assumptiond is a term fr.
knowledge base systems that assume the information stored is incomplete relative
universe of discourse they intend to describe. This incompleteness may be due
inability of the maintainer to provide sufficient information or due to more fundamt
problems of cognition in the systemfs
information systems. Our records about the past are necessarily incompleteitiobm,a
there may be items that cannot be clearly assigned to agagn

In particular, absence of a certgroperty for an item described in the system does
mean that this item does not have this property. For example, if one item is descr
Biological Object and another as Physical Object, this does not imply that the latte
not be a Biological Object as well. Therefaremplementsof a class with respect to
superclasscannot be concluded in general from an information system usin@ke
Worl d Assumpti on. For example, one car
t hat are not Bi ol ogical Objects in th
known to the system as Physical Objects but that are not known tgsteensas Biological
Objectso.

The complement of a class A with respect to one ofsitperclassesB is the set of all
instancesof B that are not instances of A. Formally, it is thethebretic difference of the
extensionof B minus the exdnsion of A. Compatible extensions of the CRM should
declare anylasswith theintension of them being the complement of one or more ot
classes. To do so will normally violate the desire to describéOpen World. For
example, for all possible casef human gender, male should not be declared a:
complement of female or vice versa. What if someone is both or even of another kinc

Query containment is a problem from database theory: A query X contains anothel
Y, if for each possible population of a database the answer set to query X contains |
answer set to query Y. If query X and Y were classes, then X wolddgegclassof Y.

Interoperability means the capability of different informationtesys to communicatt
some of their contents. In particular, it may mean that

1. two systems can exchange information, and/or

2.  multiple systems can be accessed with a single method.

Generally, syntacticinteroperability is distinguished fronsemantic interoperability .

Syntactic interoperability means that the information encoding of the involved systen
the access protocols are compatible, so that information can be processed as d
above without error. However, this does not mean that each spstessses the data in
manner consistent with the intended meaning. For example, one system may use
called AActoro and another one call ed

both tables may only be retrieved as distinct, even thdlgy may have exactly the sar
meaning. To overcome this situation, semantic interoperability has to be added. Thi
relies on existing syntactic interoperability and is concerned only with adsin@ntic
interoperability.

Semantic interoperability means the capability of different information systems
communicate information consistent with the intended meaning. In more detai
intended meaning encompasses

1. the data structure elements involved,

2. the terminology appesng as data and

3. the identifiers used in the data for factual items such as places, people, obje

Obviously communication about data structure must be resolved first. In this
consistent communication means that data can be transferred bede#serstructure
elements with the same intended meaning or that data from elements with the
intended meaning can be merged. In practice, the different levels of generaliza
different systems do not allow the achievement of this ideal. Therefersantic
interoperability is regarded as achieved if elements can be found that provide a rea
close generalization for the transfer or merge. This problem is being studied theoretic
the query containment problem. The CRM is only concerned witsemantic
interoperability on the level of data structure elements.

We use the term "property quantifiers" for the declaration of the allowed numhb
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quantifiers instancesof a certainproperty that can refer to a particular instance of taege class or
the domain class of that property. These declarations are ontological, i.e. they refer
nature of the real world described and not to our current knowledge. For example
person has exactly one father, but collected knowledge efiayto none, one or many.
The fundamental ontological distinction between universals and particulars ci
informally understood by considering their relationship with instantiation: particular
entities that have nimstancesin any possile world; universals are entities that do he
instancesClassesand properties (corresponding to predicates in a logical language)
usually considered to be universals. (after Gangemi et al. 2002, pft8156

universal

Property Quantifiers

Quantifiers forproperties are provided for the purpose of semantic clarification only, and stuiddd treated as implementation
recommendations. The CRM has been designed to accommodate alternative opinions and incomplete information, and there
all propertiesshdud be i mpl emented as optional and repeatable for
the term Acardinality constraintso is avoided here, as i°

The following table lists all possible properguantifiers occurring in this document by their notation, together with an
explanation in plain words. In order to provide optimal clarity, two widely accepted notations are used redundantly in th

document, a verbal and a numeric one. The verbal notatia s e s
as
where a range instance cannot exist without an instarfce t h e

such
its range.

many to many

phrases such as
terms fioneod,
respective

A(O0,n:0,1)0. While the

Unconstrained: An individual domain instance and range instance of this property ca

(0,n:0,n) zero, one or more instances of this property. In otherds, this property is optional ar
repeatable for its domain and range.

one to many An individual domain instance of this property can have zero, one or more instances

(0,n:0,1) property, but an individual range instance cannot be referdncetbre than one instance
this property. In other words, this property is optional for its domain and range, but repe
for its domain only. I n someuctontexts t

many to one An individual domain instancef this property can have zero or one instance of this prop

(0,1:0,n) but an individual range instance can be referenced by zero, one or more instances

many to many,

property. In other words, this property is optional for its domain and range, but repeata
itsrange onl y. I n some contiexdt.s t his sit:!

An individual domain instance of this property can have one or more instances ¢

necessary property, but an individual range instance can have zero, one & imgtances of this
(1,n:0,n) property. In other words, this property is necessary and repeatable for its domai
optional and repeatable for its range.
one to many, An individual domain instance of this property can have one or mat@noes of this
necessary property, but an individual range instance cannot be referenced by more than one ins
(1,n:0,1) this property. In other words, this property is necessary and repeatable for its doma
optional but not repeatable for its range. Insomécerx t s t hi s si t-oaat q
many to one, An individual domain instance of this property must have exactly one instance ¢
necessary property, but an individual range instance can be referenced by zero, one or moresrut:
(1,1:0,n) this property. In other words, this property is necessary and not repeatable for its dom:
optional and repeatable for its ranmgde.
one to many, An individual domain ingince of this property can have zero, one or more instances ¢
dependent property, but an individual range instance must be referenced by exactly one instance
(0,n:1,1) property. In other words, this property is optional and repeatable for its domain, but nec
and not repeatable for its rangeoutld. sc
one to many, An individual domain instance of this property can have one or more instances ¢
necessary, property, but an individual raeginstance must be referenced by exactly one instance ¢
dependent property. In other words, this property is necessary and repeatable for its domai
(a,n:1,1) necessary but not repeatable for 1itsoute
many to one, An individual domain instance of this property must have exactly one instance ¢
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necessary, property, but an individual range instance can be referenced by one or more instance

dependent property. In other words, this prape is necessary and not repeatable for its domain,
(1,12:1,n) necessary and repeatable for its rdm@e.
one to one An individual domain instance and range instance of this property must have exze!
(1,1:1,2) instance of this property. In other words, this property is necessary and not repeatabl

domain and for its range.

The CRM defines some dependencies between properties and the classes that are their domains or ranges. These can be one
baoth of the following:

A) the property is necessary for the domain

B) the property is necessary for the range, or, in other words, the range is dependent on the property.
The possible kinds of dependencies are defined in the table above. Note that ihdedepeoperty is not specified for an
instance of the respective domain or range, it means that the property exists, but the value on one side of the priopanty.is u
In the case of optional properties, the methodology proposed by the CRM doedingtidis between a value being unknown or
the property not being applicable at all. For example, one may know that an object has an owner, but the owner is uiaknown. |
CRM instance this case cannot be distinguished from the fact that the object haremcabwil. Of course, such details can
always be specified by a textual note.

Naming Conventions
The following naming conventions have been applied throughout the CRM:

T Classes are identified by number s prree cseodneedt ibmye st hree fleea trte
and are named using noun phrases (nominal groups) using title case (initial capitals). For example, E63 Beginning
Existence.

T Properties are identified by number direqianeusiegderbdl plrasesintoeer | e
case. Properties with the character of states are toame
events are named in past t e PE@éemplesyadowemmpleyedind arri ed out . 0O

91 Property names should be read in their-parenthetical form for the domato-range direction, and in parenthetical form for
the rangeto-domain direction. Reading a property in rastgelomain direction is equivalent to the inverse oft fioperty.
Following a current notational practice in OWL knowledge representation language, we represent inverse properties in tl
text by adding a letter fii o following the identifiasat.
P59i is located on or withinwhich is the inverse d?59 has section (is located on or within).

1 Properties with a range that is a subclass of E59 Primitive Value (sugéfh &RM Entity. P3 has note: E62 Strjnfgpr
example) have no parenthetical nafoem, because reading the property name in the rémdemain direction is not
regarded as meaningful.

1 Properties that have identical domain and range are either symmetric or transitive. Instantiating a symmetric property impl
that the same relation his for both thedlomainto-range and the range-domain directions. An example of thisE&3 Place.

P122 borders with: E53 Placd’he names of symmetric properties have no parenthetical form, because reading in the range
to-domain direction is the same ghe domaitio-range reading. Transitive asymmetric properties, sucB4a®eriod.P9
consist of (forms part of): E4 Peripdave a parenthetical form that relates to the meaning of the inverse direction.

9 The choice of the domain of properties, and heheeorder of their names, are established in accordance with the following
priority list:

9 Temporal Entity and its subclasses
9 Thing and its subclasses

1 Actor and its subclasses

1 Other

Modelling principles

The following modelling principles have guided antbrmed the development of the CIDOC CRM.

Monotonicity

Because the CRM&s primary role is the meaningful integr a
sense of Domain Theory. That is, the existing CRM constructs and the deduttide from them must always remain valid and
well-formed, even as new constructs are added by extensions to the CRM.

For example:

One may add a subclass of E7 Activity to describe the practice of an instance of group to use a certain name foeaalace o
certain timespan. By this extension, no existing ISA Relationships or property inheritances are compromised.
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In addition, the CRM aims to enable the formal preservation of monotonicity when augmenting a particular CRM compatibl
system. That is, ésting CRM instances, their properties and deductions made from them, should always remain valid-and wel
formed, even as new instances, regarded as consistent by the domain expert, are added to the system.

For example:
If someone describes correctly that item is an instance of E19 Physical Object, and later it is correctly characterized as ar
instance of E20 Biological Object, the system should not stop treating it as an instance of E19 Physical Object.

In order to formally preserve monotonicity fibre frequent cases of alternative opinions, all formally defined properties should be
implemented as unconstraingdgny: many) so that conflicting instances of properties are merely accumulated. Thus knowledge
integrated following the CRM serves as a egsh base, accumulating relevant alternative opinions arouneefalled entities,
whereas conclusions about the truth are the task ofepeed scientific or scholarly hypothesis building.

For example:

El Greco and even King Arthur should always ren@ininstance of E21 Person and be dealt with as existing within the sense of
our discourse, once they are entered into our knowledge base. Alternative opinions about properties, such as thed dmdhplace
their living places, should be accumulated withealidity decisions being made during data compilation.

Properties, such as having a part, an owner or a location, may change many times for a single item during its existgnce. Ste
instances of such properties for an item in terms of the CRM ombnmthat these properties existed during sqasicular
time-span. Therefore, one item may have multiple instances of the same property reflecting an aggregation of these instances
the timespan of its existence. If more temporal details are requithe CRM recommends explicitly describing the events of
acquiring or losing such property instances, such as by E9 Move etc. By virtue of this principle, the CRM achieves rmonotonic
with respect to an increase of knowledge about the states of amitelifferent times, regardless of their temporal order.

However, for some of these properties many <collection d
Afcurrent owner 0. Usi ng such a afagaris abk motverify the raspeetivenneakitynasthe latest a
date of validity of the database. Obviously, this information ismonotonic, i.e., it requires deletion when the state changes. In
order to preserve a reduced monotonicity, these propegigsthmeneutral superproperties by which respective instances can be
reclassified if the validity becomes unknown or no longer holds. Therefore the use of such properties in the CRM is on
recommended if they can be maintained consistently. Otherwisesktould be reclassified by their timeutral superproperties.

This holds in particular if data is exported to another repository.

Minimality
Although the scope of the CRM is very broad, the model itself is constructed as economically as possible.

1 A class is not declared unless it is required as the domain or range of a property not appropriate to its superclass, or it
key concept in the practical scope.

1 CRM classes and properties that share a superclass asxclaosive by default. For example, ahject may be both an
instance of E20 Biological Object and E22 Maade Object.

1 CRM classes and properties are either primitive, or they are key concepts in the practical scope.

1 Complements of CRM classes are not declared.

Shortcuts

Some properties areedlared as shortcuts of longer, more comprehensively articulated paths that connect the same domain ¢
range classes as the shortcut property via one or more intermediate classes. For example, th&l8dpeysical Thing. P52

has current owner (is coent owner of): E39 Actgris a shortcut for a fully articulated path from E18 Physical Thing through E8
Acquisition to E39 Actor. An instance of the fullyticulated path always implies an instance of the shortcut property. However,
the inverse may notebtrue; an instance of the fulfrticulated path cannot always be inferred from an instance of the shortcut

property.

The class E13 Attribute Assignment allows for the documentation of how the assignment of any property came about, and who!
opinionitwas, even in cases of properties not explicitly char :

Disjointness
Classes are disjoint if they share no common instances in any possible world. That implies that it is not possibléate mstant

item using a combination of ckeess that are mutually disjoint or with subclasses of themi{seai | t i pl e i nstant.i
A Ter mi n ohere areyndany.examples of disjoint classes in the CRM

A comprehensive declaration of all possible disjoint class combinations afforddee KyRM has not been provided here; it

would be of questionable practical utility, and may easily become inconsistent with the goal of providing a conciserdefinitio
However, there are two key examples of disjoint class pairs that are fundamentaltieeetfamprehension of the CRM:
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1 EZ2 Temporal Entity is disjoint from E77 Persistent Item. Instances of the class E2 Temporal Entity are perdurants,
whereas instances of the class E77 Persistent Item are endurants. Even though instances of E77 Persistentalte
limited existence in time, they are fundamentally different in nature from instances of E2 Temporal Entity, because the
preserve their identity between events. Declaring endurants and perdurants as disjoint classes is consistent with
distinci ons made in data structures that fall within the

1 E18 Physical Thing is disjoint from E28 Conceptual ObjectThe distinction is between material and immaterial items,
the latter being exclusively manade. Instances of E18 Physicahiig and E28 Conceptual Object differ in many
fundamental ways; for example, the production of instances of E18 Physical Thing implies the incorporation of physic:
material, whereas the production of instances of E28 Conceptual Object does not. Simdnhgces of E18 Physical
Thing cease to exist when destroyed, whereas an instance of E28 Conceptual Object perishes when it is forgotten or its
physical carrier is destroyed.

About Types

Virtually all structured descriptions of museum objects b&gth a unique object identifier and information about the "type" of
the object, often in a set of fields with names like "Classification", "Category", "Object Type", "Object Name", etcs@ll the
fields are used for terms that declare that the objechslto a particular category of items. In the CRM the class E55 Type
comprises such terms from thesauri and controlled vocabularies used to characterize and classify instances of CRM clas
Instances of E55 Type represent concepts (universals) in sbidranstances of E41 Appellation which are used to name
instances of CRM classes.

E55 Type is the CRM6s interface to domain specific ontol
of E55 Type, forming hierarchies of termse.iinstances of E55 Type linked via P12¥s broader term (has narrower term)
Such hierarchies may be extended with additional properties.

For this purpose the CRM provides two basic properties that describe classification with terminology, cornrgspamidit is the
current practice in the majority of information systems. The class E1 CRM Entity is the domain of the property P2 t&s type
type of), which has the range E55 Type. Consequently, every class in the CRM, with the exception of E5@ Riahoid,
inherits the property P2 has type (is type of). This provides a general mechanism for simulating a specialization of t
classification of CRM instances to any level of detail, by linking to external vocabulary sources, thesauri, classificati@nor
ontologies.

Analogous to the function of the P2 has type (is type of) property, some properties in the CRM are associated withnah additio
property. These are numbered in the CRM do cienoépnopeitiesialvays w i
falls under E55 Type. Their purpose is to simulate a specialization of their parent property through the use of promesy subt
declared as instances of E55 Type. They do not appear in the property hierarchy list but are aschaedf the property
declarations and referred to in the class declarations. For example, P62.1 mode of depiction: E55 Type is associated with
Physical Marmade Thing. P62 depicts (is depicted by): E1 CRM Entity.

The class E55 Type also servestlas range of properties that relate to categorical knowledge commonly found in cultural
documentation. For example, the propdPl25 used object of type (was type of object useériaples the CRM to express
statements such as Wsghng @Tamoulndgo wame pmiomg cteldat t here ha
mould, that was actually used. This enables the specific instance of the casting to be associated with the entire type
manufacturing devices known as moulds. Further, the®lt t s of t ype A mo uPR das type Gsuypelad this r e
term. This indirect relationship may actually help in detecting the unknown object in an integrated environment. Ondide other
some casting may refer directly to a known mowilP16 used specific object (was used .fo§o a statistical question to how
many objects in a certain collection are made with moulds could be answered correctly (following both pathPtt6ausgd
specific object (was used forPP2 has type (is e of)andP125 used object of type (was type of object used his consistent
treat ment of categorical knowl edge enhances the CRM&s ab

In addition to being an interface to external thesauri and classificaticensy/&55 Type is an ordinary class in the CRM and a
subclass of E28 Conceptual Object. E55 Type and its subclasses inherit all properties from this superclass. Thusthoipether wi
CRM class E83 Type Creation the rigorous scholarly or scientific prdbassnsures a type is exhaustively described and
appropriately named can be modelled inside the CRM. In some cases, particularly in archaeology and the life sciences, E83 T
Creation requires the identification of an exemplary specimen and the pablio&the type definition in an appropriate scholarly
forum. This is very central to research in the | iptemassaci e
Aiprotologue, 0 and the exemplfahgl stperedmens as fiori gi nal e |

Finally, types, that is, instances of E55 Type and its subclasses, are used to characterize the instances of a CRMiotzss and

refine the meaning of the ¢l ass. A t P2has typa(isype 0f).100 thecother b e
hand, in an art history application of the CRM it can be adequate to extend the CRM class E21 Person with &2lbxiass

Artist. Wh at is the difference of the type &béartifsviewdthesensdnot he
di fference. Both denote the concept 6artistd and asdéass i f

and the class of types may be seen as a metaclass. Since current systems do not provide anocatiedadteser defined
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metaclasses, the CRM prefers to model instances of E55 Type as if they were particulars, with the relationships déseribed in
previous paragraphs.

Users may decide to implement a concept either as a subclass extending theaSR#ystem or as an instance of E55 Type. A
new subclass should only be created in case the concept is sufficiently stable and associated with additional explleily mode
properties specific to it. Otherwise, an instance of E55 Type provides morélitiexibuse. Users that may want to describe a
discourse not only using a concept extending the CRM but also describing the history of this concept itself, may chee to mo
the same concept both as subclass and as an instance of E55 Type with thansan&imilarly it should be regarded as good
practice to foresee for each term hierarchy refining a CRM class a term equivalent of this class as top term. For testance, a

hierarchy for instances of E21 Person may begin with fAPe
Extensions
Sine the intended scope of the CRM is a subset of the Ar

designed to be extensible through the linkage of compatible external type hierarchies.

Compatibility of extensions with the CRM meahsat data structured according to an extension must also remain valid as a CRM
instance. In practical terms, this impligsery containmentany queries based on CRM concepts should retrieve a result set that is

correct according teogatridd e6RM@S swéhrea rhteirc st,her knowl edge be
semantics alone, or according to the CRM plus compatal bl e

100% of the instances deemed to be events b€ Rid, regardless of how they are classified by the extension.

A sufficient condition for the compatibility of an extension with the CRM is that CRM classes subsume all classes of th
extension, and all properties of the extension are either subsumed bypiRbtties, or are part of a path for which a CRM
property is a shortcut. Obviously, such a condition can only be tested intellectually.

Coverage

Of necessity, some concepts covered by the CRM are less thoroughly elaborated than others: E39 ActoRagid, EGO
exampl e. This is a natural consequence of staying withi
unlimited domain of discourse. These 6underdevel opedd co

The CRM provides a number of mechanisms to ensure that coverage of the intended scope is complete:
1. Existing high level classes can be extended, either structurally as subclasses or dynamically using the type hierarchy.
2. Existing high level properties can betexded, either structurally as subproperties, or in some cases, dynamically, using
properties of properties which allow subtyping.
3. Additional information that falls outside the semantics formally defined by the CRM can be recorded as unstructured da
using E1 CRM Entity. P3 has note: E62 String

In mechanisms 1 and 2 the CRM concepts subsume and thereby cover the extensions.
In mechanism 3, the information is accessible at the appropriate point in the respective knowledge base. This approacl

preferdle when detailed, targeted queries are not expected; in general, only those concepts used for formaheee rigrige
explicitly modelled.
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Examples

E1 CRM Entity

P88 consists of
(forms part of)

0,n
E77 persistent ltem

E39 Actor £70 Thing
0,n A

P87 is iden /tified by P53 has former or currerf|location

on (iden/tifies ) (is form | er or current Id¢ation of)

P76 has contact point
(provides access to)

/"

P55 hag curre |nt location
(cufr ently | holds)

E45 Address P59 has section
’ E48 Place Name ‘ (is located on or ~ wi |thin

’ E47 Spatial Coordinates ‘ 1n

11 . L 0
. o ! P58 has section definition N
’ E46 Section Definition }( {defines section) {

0,n

E18 Physical Thing ‘

0,1
—* E19 Physical Object ‘

fig. 2 reasoning about spatial information

The diagram above shows a partial view of the CRM, sgprng reasoning about spatial information. Five of the main hierarchy
branches are included in this view: E39 Actor, E51 Contact Point, E41 Appellation, E53 Place and E70 Thing. All classes are
shown as bluavhite rectangles. Properties are shown aslsiagows. In some cases the order of priority for property names has
been reversed in order to facilitate reading the diagram from left to right. Double arrows indicate ISA relations bedgesen cla
and their subclasses or between properties and thgirapédrties. 'Shortcuts' are indicated with light grey rectangles and their
names are written in italics, such as the P59 has section (is located on or within) between E53 Place and E18 Physical Thing,
which is a shortcut of the path through E46 Sectioriritafn. .

As can be seen, an instance of E53 Pladdentified byan instance of E44 Place Appellation, which may be an instance of E45
Addr es s, E47 Spatial Coordinates, E48 Pl ace Name, ftloand E 4 ¢
corner . 6 An i nst aomgseoforddrm dars dandhkeranstancernfalBp3 Place, thereby allowing a hierarchy of
geometricdcont ai nersdé to be constructed.

An instance of E45 Address can be considered both as an E44 Place Apji@latinof referring to an E53 Pld@nd as an

E51 Contact Point for an E39 Actor. An E39 Actor may have any number of instances of E51 Contact Point. E18 Physical Thi
is found on locations as a consequence of being created there or being moved thefereTihe propertieB53 has former or
current location (is former or current location oBrdP55 has current location (currently holda)e regarded as shortcuts of the
fully articulated paths through the respective eve?i& has current location (ctently holds)is a subproperty d?53has former

or current location (is former or current location offhe latter is a container for location information in the absence of
knowledge about time of validity and related events.

An interesting aspect of éhmodel is thé>58 has section definition (defines sectiprjperty between E46 Section Definition and
E18 Physical Thing (and the corresponding shortcut from E53 Place to E19 Physical Object). This allows an instancecef E53 Pl
to be defined as a seati of an instance of E19 Physical Object. For example, we may know that Nelson fell at a particular spc
on the deck of H.M.S. Victory, without knowing the exact position of the vessel in geospatial terms at the time of the fat:
shooting of Nelson. Simital y , a signature or inscription can be |l ocat ¢
where the painting is hanging.
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on . .
P1 is identified by

=4 CRX Entity (identifies)
P86 falls with in
(contains)
P81 ongoing throughout
on o,n \ 11 going g on
’ E2 Temporal Entity P4 has time -span E52 Time-Span } E61 Time Primitive
11 (istime -span of) n 11
' 0o,n ' - .
@@ P82 at some time within on E77 Persistent ltem
on M P78 is |identified by
(id |entifies )
P7 tolok place at .
(wit |nessed ) P5 consists of P9 consists of on

(forms part of)

(forms part of) E41 Appellation <€

E3 Condition State I

o,n

Y
’ E49 Time Appellation

P10 falls with in
(contains)

ES50 Date

fig. 3 reasoning about temporal information

This second example shows how the CRM handles reasoning about temiponadiion. Four of the main hierarchy branches are
included in this view: E2 Temporal Entity, E52 TikB@an, E77 Persistent Item and E53 Place.

The E2 Temporal Entity class is an abstract class (i.e. it ha#rextinstances) that serves to group togetall classes with a
temporal component, such as instances of E4 Period, E5 Event and E3 Condition State.

An instance of E52 Tim&pan is simply a temporal interval that does not make any reference to cultural or geographical contex
(unlike instancesf E4 Period, whicliook place at particular instance of E53 Place). Instances of E52-Bpan are sometimes
identified by instances of E49 Time Appellation, often in the form of E50 Date.

Both E52 TimeSpan and E4 Period have transitive propertiégs2 EimeSpan has the transitive propei®86 falls within
(contains),denoting a purely incidentaiclusion;whereas E4 Period has the transitive propegyconsists of (forms part abat
supports the decomposition of instances of E4 Period intodbestituent parts. For example, the E52 Fapan during which a
building is constructed migltialls withinthe E52 TimeSpan of a particular government, although there is no causal or contextual
connection between the two instances of E52 T8pan; convisely, the E4 Period of the Chinese Song Dynastsists othe
Northern Song Period and the Southern Song Period.

Instances of E52 Tim8pan are related to their outer bounds (i.e. their indeterminacy interval) by the pRg2dy some time
within, and to their inner bounds via the prope®$1 ongoing throughoufThe range of these properties is the E61 Time
Primitive class, instances of which dreated by the CRM as application or system specific date intervalarthaiot further
analysed.

Class & Property Hierarchies

Although they do not provide comprehensive definitions, compact monohierarchical presentations of the class and property |
hierarchies have been found to significantly aid comprehension and navigation of the CRM, and are pinevédectbelow.

The class hierarchy presented below has the following format:

1 Each |line begins with a unique class identifier, con
Afentity, o although now treerpnh aficcelda sbsydo )cconventi on with th

T A series oof) hfyoplhleoowss (tfhe uni que class identifier, i nc
hierarchy.

1 The English name of the class appears to the right of the hyphens.
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f
f

The index is ordered by hierarchicatle | , i n a Adepth firsto manner, from
Classes that appear in more than one position in the class hierarchy as a result of multiple inheritance are shown ir
italic typeface.

The property hierarchy presented beloas the following format:

il
il

=A =4 =4

Each Iine begins with a unique property identifier, C
A series oof HypgHemnws (tfhe unique property i depnopdrtyfinteer ,
ISA hierarchy.

The English name of the property appears to the right of the hyphens, followed by its inverse name in parentheses
reading in the range to domain direction.

The domain class for which the property is declared.

The rangelass that the property references.

The index is ordered by hierarchical l evel , in a fAderg
property number between equal siblings.

Properties that appear in more than one position ipitherty hierarchy as a result of multiple inheritance are shown in
an italic typeface.
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CIDOC CRM Class Hierarchy

El  CRM Entity

E2 - Temporal Entity

E3 - - Condition State

E4 - - Period

ES5 - - - Event

E7 - - - - Activity

ES - - - - - Acquisition Event

E9 - - - - - Move

E10 - - - - - Transfer of Custody
E1l - - - - - Modification

E12 - - - - - - Prodction

E79 - - - - - - PartAddition

E8O - - - - - - PartRemoval

E13 - - - - - Attribute Assignment
El4 - - - - - - Condition Assessment
E15 - - - - - - |dentifier Assignment
Ei6 - - - - - - Measurement

El7 - - - - - - TypeAssignment
E65 - - - - - Creaton

E83 - - - - - - TypeCreation

E66 - - - - - Formation

E85 - - - - - Joining

E86 - - - - - Leaving

E87 - - - - - Curation Activity

E63 - - - - Beginning of Existence

E67 - - - - - Birth

E8 - - - - - Transformation

E12 - - - - - Production

E65 - - - - - Creaton

E83 - - - - - - Type Creation

E66 - - - - - Formation

E64 - - - - End ofExistence

E6 - - - - - Destruction

E68 - - - - - Dissolution

E69 - - - - - Death

E81 - - - - - Transformation

E77 - Persistent ltem

E70 - - Thing

E72 - - - Legal Object

E18 - - - - Physical Thing

E19 - - - - - Physical Object

E20 - - - - - - Biological Object
E21 - - - - - - - Person

E22 - - - - - - ManMade Object
E84 - - - - - - - Information Carrier
E24 - - - - - Physical MarMade Thing
E22 - - - - - - ManMade Object
E84 - - - - - - - Information Carier
E25 - - - - - - ManMade Feature
E78 - - - - - - Collection

E26 - - - - - Physical Feature

E27 - - - - - - Site

E25 - - - - - - ManMade Feature
E9O - - - - Symbolic Object

E73 - - - - - Information Object

E29 - - - - - Design or Procedure
E31 - - - - - Document

E32 - - - - - - - Authority Document
E33 - - - - - - Linguistic Object
E34 - - - - - - - |Inscription

ES5 - - - - - - - Title

Definition of the CIDOC Conceptual Reference Model
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E38
E30

Visual Item

- Mark

- - Inscription
- Image

Appellation

Identifier

Place Appellation

- Address

- Section Definiton
- Spatial Coordinates
- Place Name
Time Appellation

- Date

Conceptual Object Appellation
Actor Appellation
Contact Point

- Address

Title

Man-Made Thing

Physical ManMade Thing

Man-Made Object

Information Carrier

Man-Made Feature
Collection

Conceptual Object

Symbolic Object

Information Object

- Design or Procedure

- Document

- - Authority Document
Linguistic Object

- - Inscription
- Title

- - Visual Item

- - Mark

- - - |Inscription

- - Image

Appellation

- ldentifier

- Place Appellation

- - Address

- - Section Definition

- - Spatial Coordinates

- - Place Name

- Time Appellation

- - Date

- Conceptual Object Appellation

- Actor Appellation

- Contact Point

- - Address

- Title

Propositional Object

Information Object

- Design or Procedure
- Document

- - Authority Document
- Linguistic Object

- - Inscription

- - Title

- Visual Item

- - Mark

- - Inscription

- - Image

Right

Definition of the CIDOC Conceptual Reference Model
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ES5 - - - - - Type

E5S%6 - - - - - - Language
E57 - - - - - - Material
ES8 - - - - - - Measurement Unit
E39 - - Actor

E74 - - - Group

E40 - - - - Legal Body
E21 - - - Person

E52 - Time-Span

E53 - Place

E54 - Dimension

E92 - Spacetime Volume

E93 - - Spacetime Snapshot
E59  Primitive Value

E60 - Number

E61 -  Time Primitive

E62 -  String

Definition of the CIDOC Conceptual Reference Model
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CIDOC CRM Property Hierarchy:
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Property Name

is identified by (identiks)
- has preferred identifier (is preferred identifier of)
- is identified by (identifies)
- isidentified by (identifies)
- hast title (is title of)
- is identified by (iéntifies)
- isidentified by (identifies)
has type (is type of)
- exemplifies (is exemplified by)
has note
- beginning is qualified by
- end is qualified by
has timespan (is timespan of)
consists of (forms part of)
took place at (witnessed)
- moved to (was destination of)
- moved from (was origin of)
took place on or within (witnessed)
consists of (forms part of)
falls within (contairs)
occurred in the presence of (was present at)
- added (was added by)
removed (was removed by)
had participant (participated in)
- carried out by (performed)
- - - transferred title to (acquired title through)

- - - transferred title from (surrendered title through)

Entity i Domain

E1CRM Entity
E1CRM Entity
E52Time-Span
E53Place
E71Man-Made Thing
E39Actor
E28Concepual Object
E1CRM Entity
E1CRM Entity
E1CRM Entity
E52Time-Span
E52Time-Span

E2 Temporal Entity
E3 Condition Sate
E4 Period

E9Move

E9Move

E4 Period

E4 Period

E4 Period
E5Event

E79Part Addition
E80Part Removal
E5Event

E7 Activity

E8 Acquisition

E8 Acquisition

- - - custody surrendered by (surrendered custody througl E10Transfer of Custody

- - - custody received by (received custody through)

- - by mother (gave birth)

- - dissolved (was dissolved by)

- - joined (was joined by)

- - joined with (gained member by)

- - separated (lefby)

- - separated from (lost member by)
- - was formed from (participated in)
used specific object (was used for)
- used specifitechnique (wasised by)
- added (was added by)

- used constituent (was used in)
moved (movedy)

- has modified (was modified by)

- has produced (was produced by)
- augmented (was augmented by)
- diminished (vas diminished by)
brought into existence (was brdugnto existence by)
- has created (was createy)

- - created type (was created by)
- has formed (was formed by)

- brought into life (was born)

- - has produced (was produced by)
- resulted in (restéd from)

- destroyed (was destroyed by)
- dissolved (was dissolved by)
- - was death of (died in)
- transformed (was transformed by)
- - used contituent (was used in)
was influenced by (influenced)
- used specific object (was used for)
- - used specific technique (was used by)
- - added (was added by)
- - used constituent (was used in)
- was motivated by (motivated)
- continued (was continued by)
- was based on (supported type creation)
was intended use of (was made for)
had specific purpose (was purpose of)
had general purpose/ds purpose of)
transferred title of (changed ownership through)
transferred custody of (custody transferred through)
has dimension (idimensionof)
has condition (is condition of)
consists of (is incorporated in)

took out of existence (was taken out of existence by)

E10Transfer of Custody
E67Birth
E68Dissolution
E85Joining

E85Joining

E86Leaving
E86Leaving

E66 Formation

E7 Activity

E7 Activity

E79Pat Addition
Ei15Identifier Assignment
E9Move

E11 Modification
E12Production

E79Part Addition
E80Part Removal
E63Beginning of Existence
E65Creation

E83Type Creation

E66 Formation

E67Birth
E12Production

E81 Transformation
E64End of Existence
E6 Destruction
E68Dissolution
E69Death

E81 Transformation
Ei15Identifier Assignment
E7 Activity

E7 Activity

E11 Modification
E79Part Addition
E15Identifier Assignment
E7 Activity

E7 Activity

E83Type Creation

E7 Activity

E7 Activity

E7 Activity

E8 Acquisition
E10Transfer of Custody
E70Thing

E18Physical Thing
E18Physical Thing

Entity - Range

E41 Appellation
E42Identifier

E49Time Appellation
E44Place Appellation
E35Title

E82 Actor Appellation
E75Conceptual Object Appellation
E55Type

E55Type

E62 String

E62 String

E62 String
E52Time-Span

E3 Condition State
E53Place

E53Place

E53Place

E18Physcal Thing

E4 Period

E4 Period
E77Persistent ltem
E18Physical Thing
E18Physical Thing
E39Actor

E39Actor

E39Actor

E39Actor

E39Actor

E39Actor

E21Person

E74Group

E39Actor

E74Group

E39Actor

E74Group

E74Group

E70Thing

E29Design or Procedure
E18Physical Thing

E90 Symbolic Object
E19Physical Object
E24 Physical MaAMade Thing
E24Physical MaAMade Thing
E24Physical MaAMade Thing
E24 Physical MaAMade Thing
E77 Persistent Item

E28 Conceptual Object
E55Type

E74Group

E21Person
E24Physical MarMade Thing
E77 Persistent Item

E77 Persistent Item
E18Physical Thing
E74Group

E21Person
E77Persistent ltem
E90Symbolic Object
E1CRM Entity
E70Thing

E29Design orProcedure
E18Physical Thing
E90Symbolic Object
E1CRM Entity

E7 Activity

E1CRM Entity
E71Man-Made Thing
E5Event

E55Type

E18Physical Thing
E18Physical Thing
E54Dimension
E3Condition State
E57Material
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Proper

Property Name

is composed of (forms part of)
- bears feature (is found on)

has former or current keeper (is former or current keeper of)
- has current keeper (is current keeper of)

Entity i Domain

E18Physical Thing
E19Physic4 Object
E18Physical Thirg

E18Physical Thing

- has current or former curator (is current or former curator ¢ E78Collection

has former or current owner (is former or current owner of)
- has current owner (is current owner of)
has former or current location (isrier or current location of)
- has current location (currently holds)
has current permanent location (is current permanent location

has number of parts

has section definition (defines section)
has section (is located on or within)

depicts (is depictedby)
refers to (is referred to by)

- foresees use of (use foreseen by)
- documents (is documented in)

- lists (is listed in)
- is about (is subject of)

- represents (has representation)
has association with (is associated with)

has language (is language of)

E18Physical Thing

E18Physical Thing
E24Physical MaAMade Thing
E89Propositional Object
E29Design or Proedure
E31Document

E32 Authority Document
E89Propositional Object
E36Visual Item

E29Design or Procage
E33Linguistic Object

has current or former residence (is current or former residence E39Actor

possesses (is possessed by)

has contact point (provides access to)

ongoing throughout
at some time within

had at least duration (was minimum duration of)
had at most duration (was maximuiuration of)

falls within (contains)

falls within (contains)

has value

has unit (is unit of)

from father (was father for)

had as general use (was use of)
was intended for (was intention of)

is subject to (applies to)
right held by (has right on)

- has curent owner (is current owner of)

is composed of (forms part of)

- incorporates (is incorporated in)
has current or former member (is current or former member of

is equal in time to
finishes (is finished by)
starts (is started by)
occurs during (includes)

overlaps in time with (is overlapped in time by)
meets in time with (is met in time by)

occurs before (occurs after)
overlaps with
borders with

used object of type (was type of object used in)
- useal general technique (was technique of)

employed (was employed in)

has broader term (has narrower term)
- shows visual item (is shown by)
shows features of (features are also found on)

- is translation of
- carries (is carried by)

- - shows visual item (is shown by)

overlaps with
is separated from
has alternative form

assigned attribute to (was attributed by)
- concerned (was assessed hy)
- measured (was measured by)

- classified (waslassified by)
assigned (was assigned by)

- has identified (identified by)

P38 -
P40 -
P42 -

- assigned (was assigned by)
deassigned (was deassigned by)
observed dimension (was observed in)

assigned (was assigned by)

P147 curated (was curated by)
P148 has component (is component of)

P150 defines typical parts of(defines typical wholes for)

P152 has parent(is parent of)
P156 occupies

Definition of the CIDOC Conceptual Reference Model

E39Actor

E39Actor

E52Time-Span
E52Time-Span
E52Time-Span
E52Time-Span
E52Time-Span

E53Place

E54Dimension
E54Dimension

E67Birth

E70Thing

E71Man-Made Thing
E72Legal Object
E72Legal Object
E18Physical Thing

E90 Symbolic Object
E73Information Objet
E74Group

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity
E53Place

E53Place

E7 Activity

E7 Activity
E11Modification

E55Type

E24Physical MaAMade Thing
E70Thing

E33Linguistic Object

E18 Physical Thing
E24Physical ManMade Thing
E4 Period

E4 Period

E41 Appellation
E13Attribute Assignment
E14 Condition Assessment
E16Measurement

E17 Type Assignement
E13Attribute Assignement
E14Condition Assessment
E15Identifier Assignement
E15Identifier Assignement
E16Measurement

E17 Type Assignment

E87 Curation Activity

E89 Propositional Object
E55Type

E21Person

E18Physical Thing

Entity - Range

m

18Physical Thing
26 Physical Feature
39Actor

39Actor

39 Actor

39Actor

39Actor

53Place

53Place

53Place
60Number

46 Section Definition
53Place

CRM Entity

CRM Entity

7 Material
E1CRM Entity
E1CRM Entity
E1CRM Entity

E1 CRM Entity
29Design or Procedure
E56Language
E53Place

M

[

[

m

[

[

m

m

m

m

m

m

ITI|ITI‘ITI
U1l =

E61Time Primitive
E61Time Primitive
E54Dimension
E54Dimension
E52Time-Span
E53Place
E60Number

E58 Measurement Unit
E21Person
ES5Type

ES5Type

E30Right

E39Actor

E39Actor

E90 Symbolic Object
E90Symbolic Object
E39Actor

E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E53Place

E53Place

E55Type

E55Type
E57Material
E55Type

E36Visual Item
E70Thing
E33Linguistic Object
E90 Symbolic Object
E36Visual Item

E4 Period

E4 Period

E41 Appellation
E1CRM Entity
E18Physical Thing
E1CRM Entity
E1CRM Entity
E1CRM Entity

E3 Condition State
E42Identifier
E42Identifier
E54Dimension
E55Type
E78Collection
E89Propositional Object
ES55Type
E21Person
E53Place
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Proper Property Name

ty id

P157 is at rest relative to (provides reference space for)
P59i - is located on or within

P160 has temporal projection:
has spatial projection:
is restricted by

Definition of the CIDOC Conceptual Reference Model

Entity i Domain

E53Place

E53Place

E92 Spacetime Volume
E92 Spacetimé/olume
E93 Spacetime Snapshot

Entity - Range

E18Physical Thing
E18Physical Thing
E52TimeSpan
E53Place
E52Time Span
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CIDOC CRM Class Declarations

The classes of theRM are comprehensively declared in this section using the following format:

T Class names are presented as headings in bold face,
T The Iine ASubclass of: 0 decl ares pgropetesupercl ass of
T The | ine nSup e rrafekencs ® th@duhclasses sf thiaclass; 0 s s
T The line AScope note: 0 contains the textual definit
T The I ine fAExamples: 0 contai ns odthidbaasbsl IEtheecedample isdlso of
instance of a subclass of this class, the unique identifier of the subclass is added in parenthesis. If the example
instantiates two classes, the unique identifiers of both classes is added in parenthefiisitios examples
may be followed by an explanation in brackets.
T The Iine AProperties: 0 declares the list of the <cla
1 Each property is represented by its unique identifier, its forward and reverse names, and the range class that it
links to, separ&d by colons;
91 Inherited properties are not represented;
91 Properties of properties are provided indented and in parentheses beneath their respective domain property.
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E1 CRM Entity

Superclass of: E2 Temporal Entity
E52Time-Span
E53Place
E54Dimension
E77Persistent Iltem
E92 Spaceime Volume

Scope note: This class comprises all things in the universe of discourse of the CIDOC Conceptual Reference
Model.

It is an abstract concept providing for three general properties:

1. Identification by name or appellation, and in particular lpyeferred identifier

2. Classification by type, allowing further refinement of the specific subclass an instance belongs to
3. Attachment of free text for the expression of anything not captured by formal properties

With the exception of E59 Primitive Value] ather classes within the CRM are directly or indirectly
specialisations of E1 CRM Entity.

Examples:
A the earthquake in Lisbon 1755 (E5)
FOL:
Properties:
Plis identified by (identifies)E41 Appellation
P2has type (is type of E55 Type
P3has noteE62 String
(P3.1 has typeE55Type)
P48has preferred identifier (is preferred identifier @&}2 Identifier
P137exemplifies (8 exemplified by)E55Type
(P137.1 in the taxonomic rol&55Type)

E2 Temporal Entity

Subclass of: A 1ICRM Entity
Superclass of: A Xondition State
E4 Period

Scope note: This class comprises all phenomena, such as the instances of E4 Periods, E5 Events and states, which
happen over a limited extent in tim&his extent in time must be contiguous, i.e., without gaps. In case
the defining kinds of phenomena for an instance of E2 Temporal Entity cease to happen, and occur
later again at another time, we regard that the former E2 Temporal Entity has ended amastanee/
has come into existence. In more intuitive terms, the same event cannot happen twice.

In some contexts, these are also called perdurants. This class is disjoint from E77 Persistent Item. This
is an abstract class and has no direct instanceBeEporal Entity is specialized into E4 Period, which
applies to a particular geographic area (defined with a greater or lesser degree of precision), and E3
Condition State, which applies to instances of E18 Physical Thing.

Examples: )

A Bronze Age (E4)

A the eathquake in Lisbon 1755 (E5)

A the Peterhof Palace near Saint Petersburg being in ruins froni 194 (E3)
FOL: E2(x)6 E1(x)
Properties:

P4has timespan (is timespan of):E52 Time-Span
P114is equal in time toE2 Temporal Entity
P115finishes (is finished by)E2 Temporal Entity
Pl16starts (is startkby): E2 Temporal Entity

Definition of the CIDOC Conceptual Reference Model 2



)

117occurs during (includesg2 Temporal Entity

118overlaps in time with (is overlapped in time bER Temporal Entity
119meets in time with (is met in time byg2 Temporal Entity
120occurs before (occurs afteB2 Temporal Entity

)

)

T

E3 Condition State

Subclass of:

Scope note:

Examples:

FOL:

Properties

E4 Period

Subclass of:
Superclass of:

Scope note:

E2 Temporal Entity
This class comprises the states of objects characterised by a certain condition ovespartime

An instance of this class describes the prevailing physical condition of any material object or feature
during a speci€ E52 Time Span. In general, the tispan for which a certain condition can be
asserted may be shorter than the real-8pen, for which this condition held.

The nature of that condition can be described uBaddnas typeFor example, the E3 Conditi@tate
Acondition of the SS Great Britain between 22
characterized as E55 Type fAwreckedo.

A the fAAmber Roomd in Tsarskoje Selo being c¢com
now

A the Peterhof Palageear Saint Petersburg being in ruins from 104946

A the state of my turkey in the oven at 14:30 on 25 December, BX12aé type: ESTypei s t i | | no

cookedo)

E3(x)0 E2(x)

P5consists of (forms part ofE3 Condition State

E2 Temporal Entity
E5Event

This class comprises sets of coherent phenomena or cultural manifestations bounded in time and space.

It is the social or physical coherence of these phenomena that identify an E4 Period and not the
asseiated spatiotemporal bounds. These bounds are a mere approximation of the actual process of
growth, spread and retreat. Consequently, different periods can overlap and coexist in time and space,
such as when a nomadic culture exists in the same aresedsratary culture.

As the actual extent of an E4 Periodspacetimave regard the trajectories of the participating physical
things during their participation in an instance of E4 Period, the open spaces via which they have
interacted and the spaces bkigh they had the potential to interact during that period or event in the
way defined by the type of the respective period or event, such as the air in a meeting room transferring
the voices. Since these phenomena are fuzzy, we assume the spatiotertporabebe contiguous,

except for cases of phenomena spreading out over islands or other separated areas. In these cases, the
trajectories necessary for participants to travel between these areas are not regarded as part of the
spatiotemporal extent. Caaguently, instances of E4 Period may occupy each a limited number of
disjoint spacetime volumes, however there must not be a discontinuity in the total timespan covered by
these spacetime volumes.

Typically this class is used to describe prehistoricerthior i ¢ peri ods such as th
AMi ng Dynastyo or, but dse gedpditicalaunits &dny activities of settlements are
regarded as special cases of E4 Per@ebpolitical units may be distributed over disconnected areas,

sich as islands or colonies. In such cases, the spatiotemporal extent is composed of more than one
spacetime volume. One may argue that the activities to govern disconnected areas imply travelling
through spaces connecting them and that these areas hersatatly connected in a way, but it
appears counterintuitive to consider for instance travel routes in international waters as extensions of
geopolitical units. Nevertheless, an instance of E4 Period must be contiguous in time. l.e., if it has
ended in W areas, it has ended as a whole, but it may involve one area after another, such as the
Polynesian migration, as long as it is ongoing at least in one area.
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Examples:

FOL:

Properties

E5 Event
Subclass of:

Supertass of:

Scope note:

Examples:

There are no assumptions about the scale of the associated phenonpanticular all eventare seen

as synthetic processes consisting of coherent phenomena. Therefore E4 Period is a superclass of E5
Event. For example, a modern clinical E67 Birth can be seen as both an atomic E5 Event and as an E4
Period that consists of multiple activities erhed by multiple instances of E39 Actor.

There are two different conceptualisations of 6
hi storical context. For exampl e, Al mpressioni sm
1870 to 1905 during which paintings with particular characteristics were produced by a group of artists
that included (among others) Monet, Renoir, Pissarro, Sisley and Degas. Alternatively, it can be
regarded as a style applicable to all paintings shariaghiaracteristics of the works produced by the
Impressionist painters, regardless of historical context. The first interpretation is an E4 Period, and the
second defines morphological object types that fall under E55 Type.

Another specific case of an E4eiod is the set of activities and phenomena associated with a
settlement, such as the populated period of Nineveh.

Jurassic

European Bronze Age
Italian Renaissance
Thirty Years War
Sturm und Drang
Cubism

v D D D D

E4(x)0 E2(x)

P7took place at (withessedt53Place

P8took place on or within (withessed}18Physical Thing
P9consists of (forms part ofg4 Period

P10falls within (contains)E4 Period

P132overlaps withE4 Period

P133is separated fronE4 Period

E4 Period

E7 Activity

E63Beginning of Existence
E64End of Existence

This class comprises changes of states inullt social or physical systems, regardless of scale,
brought about by a series or group of coherent physical, cultural, technological or legal phenomena.
Such changes of state will affect instances of E77 Persistent Iltem or its subclasses.

The distincton between an E5 Event and an E4 Period is partly a question of the scale of observation.
Vi ewed at a coarse | evel of detail, an E5 Event
E5 Event can be analysed into its component phenomenin witbpace and time frame, and as such

can be seen as an E4 Period. The reverse is not necessarily the case: not all instances of E4 Period give
rise to a noteworthy change of state.

the birth of Cleopatra (E67)

the destruction of Herculaneum faglcanic eruption in 79 AREG)
World War Il (E7)

the Battle of Stalingrad (E7)

the Yalta Conference (E7)

my birthday celebration 28-1995 (E7)

the falling of a tile from my roof last Sunday

T I I D D D
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FOL:

Properties:

E6 Destruction

Subclass of:

Scope note:

Examples:

FOL:

Properties:

E7 Activity

Subclass of:
Superclass of:

Scope note:

Examples:

A the CIDOC Conference 2003 (E7)

E5(x) 6 E4(x)

P11had participant (participated irfE39 Actor
F)

12occurred in the presence of (wagssent at)E77 Persistent ltem

E64End of Existence

This class comprises events that destroy one or more instances of Ek&lIPRysg such that they
lose their identity as the subjects of documentation.

Some destruction events are intentional, while others are independent of human activity. Intentional
destruction may be documented by classifying the event as both an tEécDes and E7 Activity.

The decision to document an object as destroyed, transformed or modified is context sensitive:

1. If the matter remaining from the destruction is not documented, the event is modelled solely as E6
Destruction.

2. An event shald also be documented using E81 Transformation if it results in the destruction of one
or more objects and the simultaneous production of others using parts or material from the original.
In this case, the new items have separate identities. Mattessirped, but identity is not.

3. When the initial identity of the changed instance of E18 Physical Thing is preserved, the event
should be documented as E11 Modification.

the destruction of Herculaneum by volcanic eruption in 79 AD
A the destructin of Nineveh (E6, E7)
A the breaking of a champagne glass yesterday by my dog

I

E6(x)0 E64(X)

P13destroyed (was destroyed bi18Physical Thing

E5 Event

E8 Acquisition

E9Move

E10Transfer of Custody
E11 Modification
E13Attribute Assignment
E65Creation
E66Formation
E85Joining

E86Leaving

E87 Curation Activity

This class comprises actions intentionally carried out by instances of E39 Actor that result in changes
of state in the cultural, social, or physical systems documented.

This notion includes complex, composite and Kamgingactions such as the building of a settlement
or a war, as well as simple, shtivied actions such as the opening of a door.

the Battle of Stalingrad

the Yalta Conference

my birthday celebration 28-1995

the writing of fAFausto by Goethe (E65)

the formation of the Bauhaus 1919 (E66)

calling the place identified by TGN 670179986

v v > >
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A Kira Weber working in glass art from 1984 to 1993
A Kira Weber working in oil and pastel painting from 1993

FOL: E7(x)0 E5(x)

Propertes:
P14carried out by (performedE39 Actor
(P14.1 in the role ofE55Type)
15was influenced by (influencedgl CRM Entity
16used specific object (was used fdE¥.0 Thing
(P16.1 mode of us&55Type)
17was motivated by (motivatedEl CRM Entity
19was intended use of (was dwafor):E71Man-Made Thing
(P19.1 mode of us&55Type)
P20had specific purpose (was purpose &f:Event
P21had general purpose (was purpose B§5 Type
P32used general technique (was technigi)eE65 Type
P33used specific technique (was used B39 Design or Procedure
P125used object of type (was type of object used D5 Type
P134continued (was continued b7 Activity

B3

)

)

E8 Acquisition
Subclass of: E7 Activity

Scope note: This class comprises transfers of legal ownership from one or more instances of E39 Actor to one or
more other instances of E39 Actor.

The class also applies to the estsininent or loss of ownership of instances of E18 Physical Thing. It
does not, however, imply changes of any other kinds of right. The recording of the donor and/or
recipient is optional. It is possible that in an instance of E8 Acquisition there is eitltemior or no
recipient. Depending on the circumstances, it may describe:

the beginning of ownership

the end of ownership

the transfer of ownership

the acquisition from an unknown source

the loss of title due to destruction of the item

aghrwNPE

It may also desdve events where a collector appropriates legal title, for example by annexation or field
collection. The interpretation of the museum notion of "accession" differs between institutions. The
CRM therefore models legal ownership (E8 Acquisition) and phlysigatody (E10 Transfer of
Custody) separately. Institutions will then model their specific notions of accession and deaccession as
combinations of these.

Examples
A the collection of a hamméread sharlof the genusSphyrna(Carchariniformes) XXXtbdy John
~ Steinbeck and Edward Ricketts at Puerto Escondido in the Gulf of Mexico on March 25th, 1940
A the acquisition of El Grecods painting enti:t
~ Hermitage in Saint Petersburg
A the loss of my stuffed chaffinah F r iarcapieddli n n a e udue to ibséch dadage last year
FOL: E8(x)6 E7(x)
Properties:
P22transferred title to (acquired title througE)39 Actor
P23transferred title fron (surrendered title throughE39 Actor
P24transferred title of (changed ownership throudg)8 Physical Thing
E9 Move

Subchss of: E7 Activity
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Scope note:  This class comprises changes of the physical location of the instances of E19 Physical Object.

Note, that the class E9 Move inherits the prop&® took place at (withessed): E53 Réad his
property should be used to describe the trajectory or a larger area within which a move takes place,
whereas the propertié®6 moved to (was destination,d?27 moved from (was origin aflescribe the

start and end points only. Moves may alsalbeumented to consist of other moves @&consists of

(forms part of), in order to describe intermediate stages on a trajectory. In that case, start and end
points of the partial moves should match appropriately between each other and with thesesptall

Examples )

A the relocation of London Bridge from the UK to the USA

A the movement of t heTuexhimmot 1B ATreasures of
FOL: E9(x)6 E7(X)
Properties:

P25moved (moved by)E19Physical Object
P26moved to (was destination off53Place
P27moved from (was originf): E53Place

E10 Transfer of Custody
Subclass of: E7 Activity

Scope note: This class comprises transfers of physical custody of objects between instances of E39 Actor.

The recordingf the donor and/or recipient is optional. It is possible that in an instance of E10 Transfer
of Custody there is either no donor or no recipient. Depending on the circumstances it may describe:
1. the beginning of custody

2. the end of custody

3. the transfer bcustody

4. the receipt of custody from an unknown source

5. the declared loss of an object

The distinction between the legal responsibility for custody and the actual physical possession of the
object should be expressed using the propeyhas type (is pe of) A specific case of transfer of
custody is theft.

The interpretation of the museum notion of "accession" differs between institutions. The CRM
therefore models legal ownership and physical custody separately. Institutions will then model their
spedfic notions of accession and deaccession as combinations of these.

Examples: )

A the delivery of the paintings by Secure Deliveries Inc. to the National Gallery

A the return of Picassods fAGuernicaodo to Madri do:
FOL: E10(x)0 E7(x)
Properties:

P28custody surrendered by (surrendered custody thro&g9Actor
P29custody receive by (received custody througtd39 Actor
P30transferred custody of (custody transferred throughg Physical Thing

E11 Modification

Subclass of: E7 Activity

Superclass of: E12Production
E79Part Addition
E80Part Removia

Scope note: This class comprises all instances of E7 Activity that create, alter or change E24 Physiddhdéan
Thing.
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This class includes the production of an item from raw materials, and other so far undocumented
objects, and the preventive treatmher restoration of an object for conservation.

Since the distinction between modification and production is not always clear, modification is regarded
as the more generally applicable concept. This implies that some items may be consumed or destroyed
in a Modification, and that others may be produced as a result of it. An event should also be
documented using E81 Transformation if it results in the destruction of one or more objects and the
simultaneous production of others using parts or material thenoriginals. In this case, the new items

have separate identities.

If the instance of the E29 Design or Procedure utilized for the modification prescribes the use of
specific materials, they should be documented using prop&&yforesees use of (ukmeseen by):
E57 Material of E29 Design or Procedure, rather thanP4ia6é employed (was employed:iE57

Material.
Examples: )
A the construction of the SS Great Britain (E12)
A the impregnation of the Vasa warship in Stockholm for preservation after 1956
A thetransformation of the Enola Gay into a museum exhibit byNgitéonal Air and Space Museum
in Washington DC between 1993 and 1995 (E12, E81)
A the last renewal of the gold coating of the Toshogu shrine in Nikko, Japan
FOL: E11(x)6 E7(X)
Properties:

31has modified (was modified byE24 Physical MarMade Thing
126employed (was employed inE57 Material

'U"U

E12 Production

Subclass of: Modification

E11M
E63Beginning of Existence

Scope note: This clas comprises activities that are designed to, and succeed in, creating one or more new items.

It specializes the notion of modification into production. The decision as to whether or not an object is

regarded as new is context sensitive. Normally, item&a consi dered FfAnewo i f
overall similarity between them and the consumed items and material used in their production. In other
cases, an item is considered finewd0 because it

For examplethe scribbling of a name on a potsherd may make it a voting token. The original potsherd
may not be worth documenting, in contrast to the inscribed one.

This entity can be collective: the printing of a thousand books, for example, would normally be
corsidered a single event.

An event should also be documented using E81 Transformation if it results in the destruction of one or
more objects and the simultaneous production of others using parts or material from the originals. In
this case, the new itenhsive separate identities and matter is preserved, but identity is not.

Examples: )

A the construction of the SS Great Britain

A the first casting of the Little Mermaid from the harbour of Copenhagen

A Rembrandtés creating of t h en sitiegvhalhdressedsbesideé @ o f

stoveo, 1658, identified by Bartsch Number 19°

FOL: E12(x)6 E11(x)

E12(x)6 E63(x)
Properties:

P108has produced (was produced hiy24 Physical MarMade Thing

E13 Attribute Assignment
Subclass of: E7 Activity
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Superclass of:

Scope note:

Examples:

FOL:

Properties:

E14 Condition Assessment

E15Identifier Assignment

El6Measurement
17Type Assignment

m

This class comprises the actions of making assertions about propérdasobject or any relation
between two items or concepts.

This class allows the documentation of how the respective assignment came about, and whose opinion
it was. All the attributes or properties assigned in such an action can also be seen ast#eetg to

the respective item or concept, possibly as a collection of contradictory values. All cases of properties
in this model that are also described indirectly through an action are characterised as "short cuts" of this
action. This redundant modiely of two alternative views is preferred because many implementations
may have good reasons to model either the action or the short cut, and the relation between both
alternatives can be captured by simple rules.

In particular, the class describes taetions of people making propositions and statements during
certain museum procedures, e.g. the person and date when a condition statement was made, an
identifier was assigned, the museum object was measured, etc. Which kinds of such assignments and
statenents need to be documented explicitly in structures of a schema rather than free text, depends on
if this information should be accessible by structured queries.

A the assessment of the current owne97ship of Ma
E13(x)0 E7(x)

P140assigned attribute to (was attributed ):CRM Entity
P141assigned (was assigt by):E1 CRM Entity

E14 Condition Assessment

Subclass of:

Scope note:

Examples:

FOL:

Properties:

E13Attribute Assignment

This class describes the act of assessing the state of preservatiab@camuring a particular period.

The condition assessment may be carried out by inspection, measurement or through historical
research. This class is used to document circumstances of the respective assessment that may be
relevant to interpret its qugt at a later stage, or to continue research on related documents.

T last yeardéds inspection of humidity damage t o
E14(x)6 E13(x)

P34concerned (was assessed BA8Physical Thing
P35has identified (identified by)E3 Condition State

E15 Identifier Assignment

Subclass of:

Scope note:

E13Attribute Assignment

This class comprises activities that result in the allocation of an identifier to an instance of E1 CRM
Entity. An E15 Identifier Assignment mayndlude the creation of the identifier from multiple

constituents, which themselves may be instances of E41 Appellation. The syntax and kinds of
constituents to be used may be declared in a rule constituting an instance of E29 Design or Procedure.

Examplesof such identifiers include Find Numbers, Inventory Numbers, uniform titles in the sense of
librarianship and Digital Object Identifiers (DOI). Documenting the act of identifier assignment and
deassignment is especially useful when objects change custothe identification system of an
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Examples:

FOL:

Properties:

organization is changed. In order to keep track of the identity of things in such cases, it is important to
document by whom, when and for what purpose an identifier is assigned to an item.

The fact that an identifiesia preferred one for an organisation can be expressed by using the property
E1 CRM Entity. P48 has preferred identifier (is preferred identifier of): E42 Identlfiean better be
expressed in a context independent form by assigning a suitable ES5 Typas c h as dApr ef

er
assignmento, to the respective PR22hastypgmopety.of E15

|

|

A Replacement of the inventory number TA959a by GE34604 fol"@dimtury lament cloth at the

~ Museum Benaki, Athens

A Assigningtheauthenni f orm title heading A Goel832.haust.1Johan
Theil .o for a work (E28)

A OnJunel,200bssigning the personal name helaxd7 Mdg A (
(E42,E82) to Guillaume de Machaut (E21)

E15(x)6 E13(x)

P37assigned (was assigned big}2 Identifier
P38deassigned (was deagpsed by):E42Identifier
P142used constituent (was used iBER0 Symbolic Object

E16 Measurement

Subclass of:

Scope note:

Examples:

FOL:

Properties:

E13Attribute Assignment

This class comprises actions measuring physical properties and other values that can be determined by
a systematic procedure.

Examples include measuring the monetagjue of a collection of coins or the running time of a
specific video cassette.

The E16 Measurement may use simple counting or tools, such as yardsticks or radiation detection
devices. The interest is in the method and care applied, so that thelitgl@bihe result may be

judged at a later stage, or research continued on the associated documents. The date of the event is
important for dimensions, which may change value over time, such as the length of an object subject to
shrinkage. Details of metlds and devices are best handled as free text, whereas basic techniques such
as "carbon 14 dating" should be encoded uBiadpas type (is type of:) E55 Type

A measurement of height of silver cup 232 on th& Bligust 1997

A thecarbonl4datingf t he fiSchoeninger Speer |10 in 1996
Palaeolithic complete wooden spear found in Schoeningen, Niedersachsen, Germany in 1995]

E16(x)0 E13(x)

P39measured (was measured gl CRM Entity
P40observed dimension (was observed Ef)4 Dimension

E17 Type Assignment

Subclass of:

Scope note:

Examples:

E13Attribute Assignment

This class comprises the actions of classifying items of whatever kind. Such itendeindjects,
specimens, people, actions and concepts.

This class allows for the documentation of the context of classification acts in cases where the value of
the classification depends on the personal opinion of the classifier, and the date treddifieation

was made. This class also encompasses the notion of "determination,” i.e. the systematic and molecular
identification of a specimen in biology.
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FOL:

Properties:

A the first classification of object GE34604 as Lament Cloth, Octdler 2
A the determinaton of a cactus i n Céieus Hildmanni@nake.rS cohsu ngaanrndde,
July 2003

E17(x)6 E13(x)

P41classified (was classified byfEl CRM Entity
P42assigned (was assigned bgB5Type

E18 Physical Thing

Subclass of:
Superclass of:

Scope Note:

Examples:

FOL:

Properties:

E72Legal Object
E19Physical Object
E24Physical ManMade Thing
E26Physical Feature

This class comprises all persistent physical items with a relatively stable formmatknor natural.

Depending on the existence of natural boundariesioli things, the CRM distinguishes the instances

of E19 Physical Object from instances of E26 Physical Feature, such as holes, rivers, pieces of land etc.
Most instances of E19 Physical Object can be moved (if not too heavy), whereas features aréointegral
the surrounding matter.

The CRM is generally not concerned with amounts of matter in fluid or gaseous states.

A the Cullinan Diamond (E19)
A the cave fAldeon Androno in Crete (E26)
A the Mona Lisa (E22)

E18(x)6 E72(X)

P44has conditioni§ condition of):E3 Condition State

P45consists of (is incporated in)E57 Material

P46is composed of (forms part ofEl8Physical Thing

P49has former or current keeper (is former or current keepeE8HActor
P50has current keeper (is current keeper BB9 Actor

P51has former or current owner (is former or current ownerEg® Actor
P52has currenbwner (is current owner ofE39 Actor

P53has former or current location (is former or current locationeB Place
P58has section definition (defines sectioB}t6 Section Definition
P59has section (is located on or withiE53 Place

P128carries (is carried byE90 Symbolic Object
P1560ccupiesE53Place

E19 Physical Object

Subclass of:
Superclass of:

Scope note:

E18Physical Thing
E20Biological Object
E22 Man-Made Object

This class comprises items of a material nature that are units for documentation and have physical
boundaries that separate them completely in an objective way from other objects.

The class also includes all aggregates of objecade for functional purposes of whatever kind,
independent of physical coherence, such as a set of chessmen. Typically, instances of E19 Physical
Object can be moved (if not too heavy).

In some contexts, such objects, except for aggregates, are dlsedal ibona fi de obj e
Varzi, 2000, pp.40420), i.e. naturally defined objects.
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The decision as to what is documented as a complete item, rather than by its parts or components, may
be a purely administrative decision or may be a result ofitther in which the item was acquired.

Examples: )

A John Smith

A Aphrodite of Milos

A the Palace of Knossos

A the Cullinan Diamond

A Apollo 13 at the time of launch
FOL: E19(x)6 E18(x)
Properties:

P54has current permanent location (is current permanent locatioes8Place
P55has current location (currently hold&53Place

P56bears feature (is found org26 Physical Feature

P57has number of part&€60 Number

E20 Biological Object

Subclass of: E19Physical Object
Superclass of: E21Person

Scope note:  This class comprises individual items of a material nature, which live, heecedr are natural
products of or from living organisms.

Artificial objects that incorporate biological elements, such as Victorian butterfly frames, can be
documented as both instances of E20 Biological Object and E22W4da Object.

Examples: )
A me
A Tut-Ankh-Amun
A Boukephalas [Horse of Alexander the Great]
A petrified dinosaur excrement PA19G84
FOL: E20(x)0 E19(x)
E21 Person
Subclass of: E20Biological Object
E39Actor

Scope note: This class comprises real persons who live or are assumed to have lived.

Legendary figures that may have existed, such as Ulysses and King Arthur, fall into this class if the
documentation refers to them as historical figures. In cases wbet# exists as to whether several
persons are in fact identical, multiple instances can be created and linked to indicate their relationship.
The CRM does not propose a specific form to support reasoning about possible identity.

Examples:
A Tut-Ankh-Amun
A Nelson Mandela
FOL: E21(x)0 E20(x)
E21(x)0 E39(x)
Properties:

P152has parentis parent of: E21Person

E22 Man-Made Object
Subclass of: E19Physical Object
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Superclass of:

Scope note:

Exampes:

FOL:

E24Physical MaAMade Thing
E84 Information Carrier

This class comprises physical objects purposely crégtéadiman activity.

No assumptions are made as to the extent of modification required to justify regarding an object as
manmade. For example, an inscribed piece of rock or a preserved butterfly are both regarded as
instances of E22 Maklade Object.

A Mallard (the Worlddés fastest steam engine)
A the Portland Vase
A the Coliseum

E22(x)6 E19(x)
E22(x)0 E24(x)

E24 Physical Man-Made Thing

Subclass of:

Superclass of:

Scope Note:

Examples:

FOL:

Properties:

E18Physical Thing
E71ManMade Thing
E22 Man-Made Object
E25Man-Made Feature
E78Collection

This class compriseall persistent physical iterttzat are purposely created by human activity.

This class comprises mamade objects, such as a swords, and-made features, such as rock art. No
assumptions are made as to the extent of modification required to jugéfidirey an object as man

mad e . For exampl e, a ficup and ringodo carvinang on
Made Thing.

A the Forth Railway Bridge (E22)

A the Channel Tunnel (E25)

A the Historical Collection of the Museum Benakidthens (E78)

E24(x)0 E18(x)
E24(x)6 E71(x)

P62depicts (is depicted byE1l CRM Entity
(P62.1 mode of depictioE55Type)
P65shows visual item (is shown byg36 Visual Iltem

E25 Man-Made Feature

Subclass of:

Scope Note:

Examples:

FOL:

E24Physical MaAMade Thing
E26Physical Feature

This class comprises physical features that are purposely created by human activity, such as scratches,
artificial caves, artificial water channels, etc.

No assumptions are made as to theeet of modification required to justify regarding a feature as
manma d e . For exampl e, rock art or even fAcup and
E25 ManMade Feature.

A the Manchester Ship Canal
A Michael Jacksoplastcsugerge foll owing

E25(x)6 E26(X)
E25(x)6 E24(x)
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E26 Physical Feature

Subclass of:  E18Physical Thing
Superclass of: E25Man-Made Feature
E27Site

Scope Note This class comprises identifiable features that are physically attached in an integral way to particular
physical objects.

Instances of E26 Physical Feature share many of the attributes of instances of E19 Physical Object.
They may have a ongtwo- or threedimensional geometric extent, but there are no natural borders that
separate them completely in an objective way from the carrier objects. For example, a doorway is a
feature but the door itself, being attached by hinges, is not.

Instances of E2@hysical Feature can be features in a narrower sense, such as scratches, holes, reliefs,
surface colours, reflection zones in an opal crystal or a density change in a piece of wood. In the wider
sense, they are portions of particular objects with partiaipginary borders, such as the core of the
Earth, an area of property on the surface of the Earth, a landscape or the head of a contiguous marble
statue. They can be measured and dated, and it is sometimes possible to state who or what is or was
responsite for them. They cannot be separated from the carrier object, but a segment of the carrier
object may be identified (or sometimes removed) carrying the complete feature.

This definition coincides with the definition of "fiat objects" (Smith & Varzi, @0pp.401420), with
the exception of aggregates of fibona fide objec

Examples: )

A the temple in Abu Simbel before its removal, which was carved out of solid rock

A Albrecht Duerer's signature on his painting of Charles the Great

A the damage to the nosetbe Great Sphinx in Giza

A Michael Jacksonbés nose prior to plastic surget
FOL: E26(x)0 E18(x)
E27 Site

Subclass of: E26Physical Feature
Scope Note:  This class comprises pieces of land or sea floor.

In cortrast to the purely geometric notion of E53 Place, this class describes constellations of matter on
the surface of the Earth or other celestial body, which can be represented by photographs, paintings and
maps.

Instances of E27 Site are composed of netht immobile material items and features in a particular
configuration at a particular location.

Examples:

the Amazon river basin

Knossos

the Apollo 11 landing site

Heathrow Airport

the submerged harbour of the Minoan settlement of Gournia, Crete

T I I I I

FOL: E27(x)0 E26(x)

E28 Conceptual Object

Subclass of: E71ManMade Thing
Superclass of: E55Type

Definition of the CIDOC Conceptual Reference Model 14



Scope note:

Examples:

FOL:

Properties:

E89Propositional Object
E90 Symbolic Object

This class comprises nanaterial products of our minds and other human produced data that have
become objects of a discourse about their identity, circumstances of creation or histggiication.

The production of such information may have been supported by the use of technical devices such as
cameras or computers.

Characteristically, instances of this class are created, invented or thought by someone, and then may be
documented or commicated between persons. Instances of E28 Conceptual Object have the ability to
exist on more than one particular carrier at the same time, such as paper, electronic signals, marks,
audio media, paintings, photos, human memories, etc.

They cannot be deslyed. They exist as long as they can be found on at least one carrier or in at least
one human memory. Their existence ends when the last carrier and the last memory are lost.

Beet hovents fiOde an die Freudeo (Ode to Joy) (
the definitond fAont ol ogyo in the Oxford English Dict)
the knowledge about the victory at Marathon carried by the famous runner

60 Ma x we | | d[prefarredtsubjeah access point from LCSH,

http://lccn.loc.gov/sh85082387, as of 19 November 2012
6 E gq u s Maxweetb[variant subject access point, from the same source]

v > D>

>

E28(x)0 E71(x)

P149is identified by (identifies)E75 Conceptual Object Appellation

E29 Design or Procedure

Subclass of:

Scope note:

Examples:

FOL:

Properties:

E73Information Object

This class comprises documented plans for the execution of actions in order to achieve a result of a
specific quality, form or contents. In particular it comprises plans for deliberate human actiaties t
may result in the modification or production of instances of E24 Physical Thing.

Instances of E29 Design or Procedure can be structured in parts and sequences or depend on others.
This is modelled using69 has association with (is associated with).

Designs or procedures can be seen as one of the following:

1. A schema for the activities it describes

2. A schema of the products that result from their application.

3. An independent intellectual product that may have never been applied, such as Leonardo da
Vinci 6s famous plans for flying machines.

Because designs or procedures may never be applied or only partially executed, the CRM models a
loose relationship between the plan and the respective product.

A the 1SO standardisation procedure

A themsi cal notation for Beethovends fA0Ode to Joy{
A the architectural drawings for the K°lIner Dom
A

The drawing on the folio 860 of the Codex Atlanticus from Leonardo da Vinci,-1486, kept in
the Biblioteca Ambrosiana in Milan

E29(x)0 E73(x)
P68foresees use of (use foreseen BH7 Material

P69has association with (is associated Wit29 Design or Procedure
(P69.1 has typeES5Type)
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E30 Right
Subclass of: E89Propositional Object

Scope Note:  This class compres legal privileges concerning material and immaterial things or their derivatives.

These include reproduction and property rights.

Examples:

A copyright held by ISO on ISO/CD 21127

A ownership of the fAMona Lisad by the Louvre
FOL: E30(x)0 E89(x)

E31 Document

Subclass of: E73Information Object
Superclass of: E32Authority Document

Scope note: This class comprises identifiable immaterial itemg thake propositions about reality.

These propositions may be expressed in text, graphics, images, audiograms, videograms or by other
similar means. Documentation databases are regarded as a special case of E31 Document. This class
should not be confusedist h t he term Adocumento in I nformati
with E73 Information Object.

Examples:
A the Encyclopaedia Britannica (E32)
A The image content of the photo of the Allied Leaders at Yaltdished by UPI, 194(E38)
A the Doomsday Book

FOL: E31(x)0 E73(x)

Properties:

P70documents (is documented i1 CRM Entity

E32 Authority Document
Subclass of: E31Document

Scope note: This class comprises encyclopaedia, thesauri, authority lists and other documents that define
terminology or conceptual systems for consistent use.

Examples:
A Webster's Dictionary
A Getty Art and Architecture Thesaurus
A the CIDOC Conceptl Reference Model
FOL: E32(x)0 E31(x)
Properties:

P71lists (is listed in)E1 CRM Entity

E33 Linguistic Object
Subclass of: E73Information Object
Supercass of:  E34Inscription
E35Title
Scope note: This class comprises identifiable expressions in natural language or languages.

Instances of E33 Linguistic Object can be expressedanynways: e.g. as written texts, recorded
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Examples:

FOL:

Properties:

speech or sign language. However, the CRM treats instances of E33 Linguistic Object independently
from the medium or method by which they are expressed. Expressions in formal languages, such as
computer code or mia¢matical formulae, are not treated as instances of E33 Linguistic Object by the
CRM. These should be modelled as instances of E73 Information Object.

The text of an instance of E33 Linguistic Object can be documented in a note by P3 has note: E62
String

the text of the Ellesmere Chaucer manuscript

the lyrics of the song "Blue Suede Shoes"

the text of the Jabberwocky by Lewis Carroll

the text of "Doktoro Jekyll kaj Sinjoro Hyde" (an Esperanto translation of Dr Jekyll and Mr Hyde)

I D

E33(x)6 E73(x)

P72has language (is language @&pB6 Language
P73has translation (is translatiof)pE33 Linguistic Object

E34 Inscription

Subclass of:

Scope note:

Examples:

FOL:

E35 Title

Subclass of:

Scope note:

Examples:

E33Linguistic Object
E37Mark

This class comprises recognisable, shexts attached to instances of E24 Physical Miadle Thing.

The transcription of the text can be documented in a note3blgas note: E62 Stringrhe alphabet

used can be documented B2 has type: E55 TypeThis class doesiot intend to describe the
idiosyncratic characteristics of an individual physical embodiment of an inscription, but the underlying
prototype. The physical embodiment is modelled in the CRM as E24 PhysicaVitdn Thing.

The relationship of a physical copy of a book to the tegbittains is modelled usirg84 Information
Carrier. P128 carries (is carried by): E33 Linguistic Object.

Afkeep off the grasso on a sign stuck in the |
The text published in Corpus Inscriptionum Latinardra9s
Kilroy was here

B

E34(x)0 E33(x)
E34(x)6 E37(x)

E33Linguistic Object
E41 Appellation

This class comprises the names@ssd to works, such as texts, artworks or pieces of music.

Titles are proper noun phrases or verbal phrases, and should not be confused with generic object names
such as #dAchairo, Apaintingo or fbooko ¢ftERSe | at
Type). Titles may be assigned by the creator of the work itself, or by a social group.

This class also comprises the translations of titles that are used as surrogates for the original titles in
different social contexts.

The Merecthavieni ceo

Mona Lisao

La Pie or The Magpieo

Lucy in the Sky with Diamondsbo

> > D
o ] e } e } an 1]
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FOL:

E35(x)6 E33(x)
E35(x)6 E41(x)

E36 Visual Item

Subclass of:
Superclass of:

Scope Note:

Examples:

FOL:

Properties:

E37 Mark

Subclas of:
Superclass of:

Scope note:

Examples:

FOL:

E38 Image
Subclass of:

E73Information Object
37Mark

E38Image
This class comprises the intellectual or conceptual aspects of recognisable marks and images.

This class doesiot intend to describe the idiosyncratic characteristics of an iohaiv physical
embodiment of a visual item, but the underlying prototype. For example, a mark such as the ICOM
logo is generally considered to be the same logo when used on any number of publications. The size,
orientation and colour may change, but thgoloemains uniquely identifiable. The same is true of
images that are reproduced many times. This means that visual items are independent of their physical
support.

The class E36 Visual Item provides a means of identifying and linking together instdnE@4
Physical MaAMade Thing that carry the same visual symbols, marks or images etc. The pRgierty
depicts (is depicted byetween E24 Physical Mavlade Thing and depicted subjects (E1 CRM
Entity) can be regarded as a shout of the more fully desloped path from E24 Physical Mahade
Thing through P65 shows visual item (is shown byg36 Visual Item,P138 represents (has
representationjo ELCRM Entity, which in addition captures the optical features of the depiction.

thevisualappar ance of Monetbdés fiLa Piedo (E38)
the CocaCola logo (E34)

the ChiRho (E37)

the communist red star (E37)

o B o D

E36(x)0 E73(x)

P138represents (has representatid):CRM Entity
(P138.1 mode of representatid&b5 Type)

E36Visual Item
E34Inscription

This class comprises symbols, signs, signatures or short texts applied to instances of E24 Physical
Man-Made Thing by arbitrary techniques in order to indicate the creator, owner, dedications, purpose,
etc.

This class specifically excludes features that have no semantic significance, such as scratches or tool
marks. These should be documented as instances df&2Made Feature.

A Minoan double axe mark
A E
A J

E37(x)6 E36(x)

E36Visual Iltem
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Scope note: This class comprises distributions of form, tone and colour that may be fousdrfaces such as
photos, paintings, prints and sculptures or directly on electronic media.

The degree to which variations in the distribution of form and colour affect the identity of an instance

of E38 Image depends on a given purpose. The originalipgiof the Mona Lisa in the Louvre may

be said to bear the same instance of E38 Image as reproductions in the form of transparencies,
postcards, posters orshirts, even though they may differ in size and carrier and may vary in tone and
colour. Theimags i n a fispot the differencedo competiti ol
however similar they may at first appear.

Examples:

A the front side of all 20 Swiss Frs notes

A the image depicted on all reproductions of the Mona Lisa
FOL: E38(x)6 E36(x)
E39 Actor

Subclass of: E77Persistent Item
Superclass of: E21Person
E74Group

Scope note: This class comprises people, either indiviuar in groups, who have the potential to perform
intentional action®f kinds for which someone may be held responsible.

The CRM does not attempt to model the inadvertent actions of such actors. Individual people should be
documented as instances dtlEPerson, whereas groups should be documented as instances of either
E74 Group or its subclass E40 Legal Body.

Examples: )
A London and Continental Railways (E40)
A the Governor of the Bank of England in 1975 (E21)
A Sir lan McKellan (E21)

FOL: E39(x)0 E77(x)

Properties:

P74has current or former residence (is current or former residendes#Place
P75possesses (is possessed B30 Right

P76has contact point (provides access Ej1 Contact Point

P131is identified by (identifies)E82 Actor Appellation

E40 Legal Body
Subcass of: E74Group

Scope Note:  This class comprises institutions or growfgeople that have obtained a legal recognition as a group
and can act collectively as agents.

This means that they can perform actions, own property, create or destroy things and can be held
collectively responsible for their actions like individysople. The term ‘personne morale' is often
used for this in French.

Examples )

A Greenpeace

A Paveprime Ltd

A the National Museum of Denmark
FOL: E40(x)6 E74(x)
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E41 Appellation

Subclass of: E90 Symbolic Object
Superclass of: E35Title
E42Identifier
E44Place Appellation
E49Time Appellation
E51 Contact Point
E75Conceptual Object Appellation
E82Actor Appellation

Scope note: This class comprises signs, either meaningful or not, or arrangements of signs following a specific
syntax, that are used or can be used to refer to and identify a specific instance ofissroe cdtegory
within a certain context.

Instances of E41 Appellation do not identify things by their meaning, even if they happen to have one,
but instead by convention, tradition, or agreement. Instances of E41 Appellation are cultural constructs;
as sich, they have a context, a history, and a use in time and space by some group of users. A given
instance of E41 Appellation can have alternative forms, i.e., other instances of E41 Appellation that are
always regarded as equivalent independent from thg thdenotes.

Specific subclasses of E41 Appellation should be used when instances of E41 Appellation of a
characteristic form are used for particular objects. Instances of E49 Time Appellation, for example,
which take the form of instances of E50 Datan be easily recognised.

E41 Appellation should not be confused with the act of naming somet@ihge1l5 Identifier

Assignment
Examples:

A "Martin"

A "the Forth Bridge"

A "the Merchant of Venice" (E35)

A "Spigelia marilandicgL.) L." [not the species, jushe namé

A “information science" [not the science itself, but the name through which we refer to it in an

Englishspeaking context]

Al L [Chinese fiano, meaning fApeaceod]
FOL: E41(x)6 E90(x)
Properties:

P139has alternative fornE41 Appellation
(P139.1 has typ&E55Type)

E42 Identifier
Subclass of:  E41Appellation

Scope note: This class comprises Btgs or codes assigned to instances of E1 CRM Entity in order to identify them
uniquely and permanently within the context of one or more organisations. Such codes are often known
as inventory numbers, registration codes, etc. and are typically compoaithafiumeric sequences.

The class E42 Identifier is not normally used for macigeererated identifiers used for automated
processing unless these are also used by human agents.

Examples:
AMM. GE. 1950
AR13.45. 19760
AOXCMS: 1997.4. 10

| SSN HRRUTSB8D

ISRCAFI FI N89001160

Shelf mark ARes 8 P 100

AGuill aume de -1Maghadut[ a( 1c3o00n0t?r ol | ed personal
French rules]

> > I > I D D
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FOL:

E42(x)6 E41(x)

E44 Place Appellation

Subclass of:
Superclass of

Scope Note:

Examples:

FOL:

E45 Address
Subclass of:

Scope Note:

Examples:

FOL:

E41 Appellation

E45Address

E46 Section Definition

E47 Spatial Coordinates

E48Place Name

This class comprises any sort of identifier characteristically used to refer to an E53 Place.

Instances of E44 Place Appellation may vary in theigrde of precision and their meaning may vary

over time- the same instance of E44 Place Appellation may be used to refer to several places, either
because of cultural shifts, or because objects used as reference points have moved around. Instances of
E44 Place Appellation can be extremely varied in form: postal addresses, instances of E47 Spatial
Coordinate, and parts of buildings can all be considered as instances of E44 Place Appellation.

A AViennaod

A ACH211, Gen vebod

A iAquae Sulis Minervabd
A ABatho

A ACambridgebd

A Athe Other Placebo

A Athe Cityo

E44(x)0 E41(x)

E44Place Appellation
E51Contact Point

This class comprises identifiers expressed in coding systems for places, postahaddresses used
for mailing.

An E45 Address can be considered both as the name of an E53 Place and as an E51 Contact Point for
an E39 Actor. This dual aspect is reflected in the multiple inheritance. However, some forms of mailing
addresses, such agostal box, are only instances of E51 Contact Point, since they do not identify any
particular Place. These should not be documented as instances of E45 Address.

A fi 29-3 Otsuka, Bunky&k u, Tokyo, 121, Japanbo
A fARue David -2alf Geurv e5o, CH

E45(x)6 E44(x)
E45(x)6 E51(x)

E46 Section Definition

Subclass of:

Scope Note:

E44Place Appellation

This class comprises areas of objects referred to in terms specific to the generalygeosteticture
of its kind.

The 'prow' of the boat, the ‘frame' of the picture, the 'front' of the building are all instances of E46
Section Definition. The class highlights the fact that parts of objects can be treated as locations. This
holdsinparticl ar for features without natural boundar
out of one block (cf. E53 Place). In answer to the question 'where is the signature?' one might reply 'on
the lower left corner'. (Section Definition is closely rethtet o t he ter m fAsegment
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Examples:

FOL:

Pri bbenow, S, 1996 A Awkwoheepeéelati aheoagdoift pa
Knowledge Engineering 20 322, North Holland Elsevier ).

A Athe entrance |l obby to the Ripley Centero
A fitheop deck of H.M.S Victoryo

A Athe Venus de Milobds left buttocko

A Aleft inner side of my boxo

E46(x)6 E44(X)

E47 Spatial Coordinates

Subclass of:

Scope Note:

Examples:

FOL:

E44Place Appellation

This class comprises the textual or numeric information required to locate specific instances of E53
Place within schemes of sgtidentification.

Coordinates are a specific form of E44 Place Appellation, that is, a means of referring to a particular
E53 Place. Coordinates are not restricted to longitude, latitude and altitude. Any regular system of
reference that maps onto at®EPhysical Object can be used to generate coordinates.

A56290N 45A126130W0

6
Bl ack queenbés bishop 40 [chess coordinate]

I

i
i

E47(x)0 E44(x)

E48 Place Name

Subclass of:

Scope Note:

Examples:

FOL:

E44Place Appellation
This class comprises particular and common forms of E44 Place Appellation.

Place Names may change their application over time: the nédrae E53 Place may change, and a
name may be reused for a different E53 Place. Instances of E48 Place Name are typically subject to
place name gazetteers.

Greeceo
At henso
Genevabo
Lac L®manbo

> D> >
o} B t S | Jian 1

E48(x)0 E44(x)

E49 Time Appellation

Subchss of:
Superclass of

Scope Note:

Examples:

E41 Appellation
ES50Date

This class comprises all forms of names or codes, such as historical periods, and dates, which are
characteristically useatrefer to a specific E52 Tir8pan.

The instances of E49 Time Appellation may vary in their degree of precision, and they may be relative
to other time frames, fi Bef or dimeSpaniare bfien defimed bye x a my

referencetoac! t ur al period or an event e.g. O6the dura
A AMei ji o [Japanese-spa@dr m for a specific ti me

A Athalf of the XX centuryo

A fiQuaternaryo

A A1l215 Hegirao [a date in the Islamic calendar]
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A ALast centurybo
FOL: E49(x)6 E41(x)
E50 Date
Subclass of: E49Time Appellation
Scope Note:  This class comprises specific forms of E49 Time Appellation.

Dates may vary in their degree of precision.

Examples:
A 19000
A A#419590
A A 1MAR-19220
A 1196406040
FOL: E50(x)0 E49(x)

E51 Contact Point

Subcass of: E41Appellation
Superclass of: E45Address

Scope Note:  This class comprises identifiers employed, or understood, by communication servicagcto d
communications to an instance of E39 Actor. These includeiEaddresses, telephone numbers, post
office boxes, Fax numbers, URLs etc. Most postal addresses can be considered both as instances of
E44 Place Appellation and E51 Contact Point. In stades the subclass E45 Address should be used.
URLs are addresses used by machines to access another machine through an http request. Since the
accessed machine acts on behalf of the E39 Actor providing the machine, URLs are considered as
instances of &1 Contact Point to that E39 Actor.

Examples:
A i+41 22 418 55710
A weasel@paveprime.com

FOL: E51(x)0 E41(x)

E52 Time-Span
Subclass of: E1CRM Entity

Scope note: This classcomprises abstract temporal extents, in the sense of Galilean physics, having a beginning, an
end and a duration.

Time Span has no other semantic connotations. -Bpans are used to define the temporal extent of
instances of E4 Period, E5 Event and ather phenomena valid for a certain time. An E52 F8pan
may be identified by one or more instances of E49 Time Appellation.

Since our knowledge of history is imperfect, instances of E52 -Bpan can best be considered as
approximations of the actudlime-Spans of temporal entities. The properties of E52 Tapan are
intended to allow these approximations to be expressed precisely. An extreme case of approximation,
might, for example, define an E52 Tisspan having unknown beginning, end and durati¢sed as a
common E52 TimeSpan for two events, it would nevertheless define them as being simultaneous, even
if nothing else was known.

Automatic processing and querying of instances of E52 -‘Bpen is facilitated if data can be parsed
into an E61 Tine Primitive.

Examples:
A 1961
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A From 1217-1993 to 128-1996
A 14h30i 16h22 4 July 1945
A 9.30 am 1.1.1999 to 2.00 pm 1.1.1999
A duration of the Ming Dynasty
FOL: E52(x)6 E1(x)
Properties:
P78is idertified by (identifies):E49 Time Appellation
P_ beginning is qualified byE62 String
P80end is qualified byE62 String
P81longoing throughoutE61 Time Primitive
P82atsome time withinE61 Time Primitive
P83had at least duration (was minimum duration Bf§4 Dimension
P84had at most duration (was maximum duration B§4 Dimension
P86falls within (contains)E52 Time-Span
E53 Place
Subclass of: E1CRM Entity

Scope note: This class comprises extents in space, in particular on the surface of the earth, in the pure sense of
physics: independent from temporal phenomenanaatitier.

The instances of E53 Place are uswually deter min
such as buildings, cities, mountains, rivers, or dedicated geodetic marks. A Place can be determined by
combining a frame of reference and a komawith respect to this frame. It may be identified by one or

more instances of E44 Place Appellation.

It is sometimes argued that instances of E53 Place are best identified by global coordinates or absolute
reference systems. However, relative refeesnare often more relevant in the context of cultural
documentation and tend to be more precise. In particular, we are often interested in position in relation
to large, mobile objects, such as ships. For example, the Place at which Nelson died is khown w
reference to a large mobile objéctH.M.S Victory. A resolution of this Place in terms of absolute
coordinates would require knowledge of the movements of the vessel and the precise time of death,
either of which may be revised, and the result woaitd historical and cultural relevance.

Any object can serve as a frame of reference for E53 Place determination. The model foresees the
notion of a "section" of an E19 Physical Object as a valid E53 Place determination.

Examples:
A the extent of the UK ithe year 2003
A the position of the hallmark on the inside of my wedding ring
A the place referred to in the phrase: AFi sh ¢
~ Arve and the Rhoneo
A here-><-
FOL: E53x) 0 E1(x)
Properties:

P87is identified by (identifies)E44 Place Appellation

P89falls within (contains)ES53 Place

P12 overlaps withE53Place
122borders withE53Place
P157|s at rest relative t¢provides reference space foE)1L8 Physical Thing

E54 Dimension
Subclass of: E1CRM Entity

Scope note: This class comprises quantifiable properties taam be measured by some calibrated means and can be
approximated by values, i.e. points or regions in a mathematical or conceptual space, such as natural or
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real numbers, RGB values etc.

An instance of E54 Dimension represents the true quantity, indepenfrom its numerical
approximation, e.g. in inches or in cm. The properties of the class E54 Dimension allow for expressing
the numerical approximation of the values of an instance of E54 Dimension. If the true values belong
to a nondiscrete space, sh@s spatial distances, it is recommended to record them as approximations
by intervals or regions of indeterminacy enclosing the assumed true values. For instance, a length of 5
cm may be recorded as 4% cm, according to the precision of the respectikservation. Note, that
interoperability of values described in different units depends critically on the representation as value
regions.

Numerical approximations in archaic instances of E58 Measurement Unit used in historical records
should be preseed. Equivalents corresponding to current knowledge should be recorded as additional
instances of E54 Dimension as appropriate.

Examples:

currency: A26.00

length: 3.94.1 cm

diameter 26 mm

weight 150 Ibs

density: 0.85 gm/cc

luminescence: 56 ISO lumens

tin content: 0.46 %

taille au garot: 5 hands

calibrated C14 date: 2462720 years, etc

T I D D Dy D D D D

FOL: E54(x)6 E1(x)

Properties:
P90has valueE60Number
P91has unit (is unit of)E58 Measurement Unit

E55 Type

Subclass of: E28Conceptual Object
Superclass of: E56Language
E57 Material
E58Measurement Unit

Scope note: This class comprises concepts denoted by terms from thesauri and controlled vocabularies used to
characterize and classify instances ofMCElasses. Instances of E55 Type represent concepts in
contrast to instances of E41 Appellation which are used to name instances of CRM classes.

E55 Type is the CRM6s interface to domain speci
in theCRM as subclasses of E55 Type, forming hierarchies of terms, i.e. instances of E55 Type linked
via P127 has broader term (has narrower term). Such hierarchies may be extended with additional
properties.

Examples:

weight, length, depth [types of E54]

portrait, sketch, animation [types of E38]

French, English, German [E56]

excellent, good, poor [types of E3]

Ford Model T, chop stick [types of E22]

cave, doline, scratch [types of E26]

poem, short story [types of E33]

wedding, earthquake, skirmish [typeskH]

I v v Dy D D D

FOL: E55(x)6 E28(x)

Properties:
P127has broader term (has narrower terEB5 Type
P150defines typical parts of(define typical wholes): E55Type
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E56 Language
Subclass of: E55Type

Scope note: This class is a specialization of E55 Type and comprises the natural languages in the sense of concepts.
This type is used cagerically in the model without reference to instances of it, i.e. the Model does not
foresee the description of instances of i nstan

Chineseo.

It is recommended that internationally or nationally agreecsa@hd terminology are used to denote
instances of E56 Language, such as those defined in ISO 639:1988.

Examples: )
A el [Greek]
A en [English]
A eo [Esperanto]
A es [Spanish]
A fr [French]
FOL: E56(x)0 E55(x)
E57 Material

Subclass of: E55Type
Scope note: This class is a specialization of E55 Type and comprises the concepts of materials.

Instances of E57 Material may denote properties of matter before its use, during its use, and as
incorporated in an object, such agramarine powder, tempera paste, reinforced concrete. Discrete
pieces of rawmaterials kept in museums, such as bricks, sheets of fabric, pieces of metal, should be
modelled individually in the same way as other objects. Discrete used or processedspatas,the

stones from Nefer Titi's temple, should be modelled as part846fis composed pf

This type is used categorically in the model without reference to instances of i, i.e. the Model does not
foresee the description of instances of instancés E57 Mat eri al |, e. g.: Ai nst

It is recommended that internationally or nationally agreed codes and terminology are used.
Examples:
brick
gold
aluminium
polycarbonate
resin

T I I o I

FOL: E57(x)0 E55(x)

E58 Measurement Unit
Subclass of: E55Type

Scope Note:  This class is a specialization of E55 Type and comprises the types of measurement units: feet, inches,
centimetres, litres, lumens, etc.

This type is usedategorically in the model without reference to instances of it, i.e. the Model does not
foresee the description of instances of instanc

Syst me I nternational ( S1 ) n®intérmssshoald be used vhenavart i o n

possible. (ISO 1000:1992). Archaic Measurement Units used in historical records should be preserved.
Examples:

A cm [centimetre]
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km [kilometre]

m [meter]

m/s [meters per second]
A [Ampere]

GRD [Greek Drachme]
"C [degrees centigrade]

> > >

FOL: E58(x)0 E55(x)

E59 Primitive Value

Superclass of: E60Number
E61Time Primitive
E62 String

Scope Note:  This class coprises valuesf primitive data types of programming languages or database management
systems and data types composed of such values used as documentation elements, as well as their
mathematical abstractions
They are not considered as elements of theeuse of discourse this model aims at defining and
analysing. Rather, they play the role of a symbolic interface between the scope of this model and the
world of mathematical and computational manipulations and the symbolic objects they define and
handle.
In particular they comprise lexical forms encoded as "strings” or series of characters and symbols based
on encoding schemes (characterised by being a limited subset of the respective mathematical
abstractions) such as UNICODE and values of datatypdsctra be encoded in a lexical form,
including quantitative specifications of tirspans and geometry. They have in common that instances
of E59 Primitive Value define themselves by virtue of their encoded value, regardless the nature of
their mathematicadbstractions.
Therefore they must not be represented in an implementation by a universal identifier associated with a
content model of different identity. In a concrete application, it is recommended that the primitive
value system from a chosen implenain platform and/or data definition language be used to
substitute for this class and its subclasses.

Examples:
A ABCDEFG (E62)
A 3.14 (E60)
A o
A 192101-01 (E61)
E60 Number

Subclass of: E59Primitive Value

Scope Mte: This class comprises any encoding of computable (algebraic) values such as integers, real numbers,
complex numbers, vectors, tensors etc., including intervals of these values to express limited precision.

Numbers are fundamentally distinct from itiéars in continua, such as instances of E50 Date and E47
Spatial Coordinate, even though their encoding may be similar. Instances of E60 Number can be
combined with each other in algebraic operations to yield other instances of E60 Number, e.g., 1+1=2.
Identifiers in continua may be combined with numbers expressing distances to yield new identifiers,
e.g., 192401-31 + 2 days = 192682-02. Cf. E54 Dimension

Examples:

A 5

A 3+2i

A 1.5e04

A (0.5,-0.7,88)
FOL: E60(x)6 E59(x)
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E61 Time Primitive

Subclass of: E59Primitive Value

Scope Note:  This class comprises instances of E59 Primitive Value for time that should be implemented with
appropriate validation, precision and interval logic to express date ranges tetevanltural
documentation.

E61 Time Primitive is not further elaborated upon within the model.

Examples:
A 19947 1997
A 13 May 1768
A 2000/01/01 00:00:59.7
A 85" century BC
FOL: E61(x)6 E59(X)
E62 String

Subclass of: E59Primitive Value

Scope Note:  This class comprises the instances of E59 Primitive Values used for documentation such as free text
strings, bitmaps, vector graphics, etc.

E62 String is not further elaborated upon within the model

Examples: )
A the Quick Brown Fox Jumps Over the Lazy Dog
A 6F6E547970310D9E

FOL: E62(x)0 E59(x)

E63 Beginning of Existence

Subclass of: E5Event

Superclass of: E12Production
E65Creation
E66Formation
E67Birth
E81Transformation

Scope note:  This class comprises events that bring into existence any E77 Persistent Item.
It may be used for temporal reasoning about things (intellectual products, physical items, groups of

people, living beings) beginning to exist; it serves asaktior determination of germinus post quem
andante quem

Examples:
A the birth of my child
A the birth of Snoopy, my dog
A the calving of the iceberg that sank the Titanic
A the construction of the Eiffel Tower
FOL: E63(x)0 E5(x)
Properties:

P92brought into existence (was brought into existence ByY.Persistent ltem

E64 End of Existence

Subclass of: E5Event
Superclass of: E6 Destruction
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Scope note:

Examples:

FOL:

Properties:

E65 Creation

Subclass of:

Superclass of:

Scope note:

Examples:

FOL:

Properties:

E66 Formation
Subclass of:

Scope note:

Examples:

FOL:

Properties:

68 Dissolution

69 Death

81 Transformation

This class comprises eveittgt end the existence of any E77 Persistent Item.

It may be used for temporal reasoning about things (physical items, groups of people, living beings)
ceasing to exist; it serves as a hook for determinationtefrainus postquerand antequemin cases

where substance from a Persistent Item continues to exist in a new form, the process would be
documented by E81 Transformation.

A the death of Snoopy, my dog
A the melting of the snowman
A the burning of the Temple of Artemis in Ephesos by Herostiat8S6BC

E64(x)0 E5(x)

P93took out of existence (was taken out of existence ByY:Persistent Item

E7 Activity
E63Beginning of Existence
E83Type Creation

This class comprises events that result in thatome of conceptual items or immaterial products, such
as legends, poems, texts, music, images, movies, laws, types etc.

A the framing of the U.S. Constitution
A the drafting of U.N. resolution 1441

E65(x)0 E7(X)
E65(x)6 E63(x)

P94has created (was created 28 Conceptual Object

E7 Activity
E63Beginning of Existence

This class comprises events that result in the formation of a formal or informal E74 Group of people,
such as a club, society, association, corporatioratiom

E66 Formation does not include the arbitrary aggregation of people who do not act as a collective.

The formation of an instance of E74 Group does not mean that the group is populated with members at
the time of formation. In order to express tlaning of members at the time of formation, the
respective activity should be simultaneously an instance of both E66 Formation and E85 Joining.

A the formation of the CIDOC CRM Special Interest Group
A the formation of the Soviet Union

A the conspimg of the murderers of Caesar

E66(x)6 E7(X)

E66(x)0 E63(X)

P95has formed (was formed byg74 Group
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E67 Birth
Subclass of:

Scope note:

Examples:

FOL:

Properties:

151was formed fromE74 Group

E63Beginning of Existence

This class comprises the births of human beings. E67 Birth is a biological event focussing on the
context of people coming into life. (E63 Beging of Existence comprises the coming into life of any
living beings).

Twins, triplets etc. are brought into life by the same E67 Birth event. The introduction of the E67 Birth
event as a documentation element allows the description of a range lgfialationships in a simple
model. Suitable extensions may describe more details and the complexity of motherhood with the
intervention of modern medicine. In this model, the biological father is not seen as a necessary
participant in the E67 Birth event.

A the birth of Alexander the Great
E67(x)6 E63(X)
P96by mother (gave birth¥z21 Person

P97from father (was father for|g21Person
P98brought into life (was bornE21Person

E68 Dissolution

Subclass of:

Scope nte:

Examples:

FOL:

Properties:

E69 Death
Subclass of:

Scope note:

Examples:

FOL:

Properties:

E70 Thing
Subclass of:

Superclass of:

E64End of Existence

This class comprises the events that result in the formal or informal termination of an E74 Group of
people.

If the dissolution was deliberate, the Dissolution event should also be instantiated as an E7 Activity.

A the fall of the Roman Epire
A the liquidation of Enron Corporation

E68(x)6 E64(X)

P99dissolved (was dissolved b\g74 Group

E64End of Existence

This class comprises the deaths of human beings.

If a person ikilled, their death should be instantiated as E69 Death and as E7 Activity. The death or
perishing of other living beings should be domnted using E64 End of Existence.

A the murder of Julius Caesar (E69,E7)
A the death of Senator Paul Wellstone

E69(x)6 E64(X)

P100was death of (died inE21 Person

E77Persistent ltem
E71Man-Made Thing
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E72Legal Object

Scope note:  This general class comprises discrete, identifiable, instances of E77 Persistent Item that are documented
as single units, that eithepnsist of matter or depend on being carried by matter and are characterized
by relative stability.

They may be intellectual products or physical things. They may for instance have a solid physical form,
an electronic encoding, or they may be a logicalcept or structure.
Examples:
my photograph collection (E78)
the bottle of milk in my refrigerator (E22)
the plan of the Strassburger Muenster (E29)
t he thing on the top of Otto Hahndés desk (E1¢
the form of the nesmoking sign (E36)
the cave of DirouMani, Greece (E27)

> > > D

FOL: E70(x)0 E77(x)

Properties
P43has dimension (is dimension oB54 Dimension
P101had as general use (wasu¥): E55Type
P130shows features of (features are also found BARThing
(P130.1kind of similarity: E55Type)

E71 Man-Made Thing

Subclass of: E70Thing
Superclass of: E24Physical MarMade Thing
E28Conceptual Object

Scope note: This class comprises discrete, identifiable maade items that are documented as single units.
These items are either intellectual products or -made physical things, and are characterikagd

relative stability. They may for instance have a solid physical form, an electronic encoding, or they may
be logical concepts or structures.

Examples: )
A Beet hoVSympbmy (573)
A Michelangel o6s David
A Einsteindés Theory of General Rel ativity (E73)
A thetaxomd Fr i ngi ILlian ncaceeu(BB5H1s7 5 8 6
FOL: E71(x)6 E70(x)
Properties

P102has title (is title of)E35Title
(P102.1has typeE55Type)
P103was intended for (was intention 0B55Type

E72 Legal Object

Subclass of: E70Thing
Superclass of: E18Physical Thing
E90 Symbolic Object

Scope note: This class comprises those material or immaterial items to which instances RigE80such as the
right of ownership or use, can be applied.

This is true for all E18 Physical Thing. In the case of instances of E28 Conceptual Object, however, the
identity of the E28 Conceptual Object or the method of its use may be too ambigualisitity
establish instances of E30 Right, as in the case of taxa and inspirations. Ownership of corporations is
currently regarded as out of scope of the CRM.

Examples:
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A the Cullinan diamond (E19)
A definition of the CIDOC Conceptual Reference Model War.1 (E73)

FOL: E72(x)6 E70(X)

Properties:
P104is subject to (applies toE30Right
P105right held by (las right on)E39 Actor

E73 Information Object

Subclass of: E89Propositional Object
E90 Symbolic Object

Superclass of: E29Design or Procedure
E31Document
E33Linguistic Object
E36Visual Item

Scope note: This class comprigeidentifiable immaterial items, such as a poems, jokes, data sets, images, texts,
multimedia objects, procedural prescriptions, computer program code, algorithm or mathematical
formulae, that have an objectively recognizable structure and are documestegla units. The
encoding structure known as a "named graph" also falls under this class, so that each "named graph” is
an instance of an E73 Information Object.

An E73 Information Object does not depend on a specific physical carrier, which cameihahdn
memory, and it can exist on one or more carriers simultaneously.

Instances of E73 Information Object of a linguistic nature should be declared as instances of the E33
Linguistic Object subclass. Instances of E73 Information Object of a docusneatare should be

declared as instances of the E31 Document subclass. Conceptual items such as types and classes are no
instances of E73 Information Object, nor are ideas without a reproducible expression.

Examples: )
A image BM000038850.JPG from the ClaytHerbarium in London
A E.A Poe's "The Raven”
A the movie "The Seven Samurai” by Akira Kurosawa
A the Maxwell Equations
A The Getty AAT as published as Linked Open Data, accessed 1/10/2014
FOL: E73(x)0 E89(x)
E73(x)6 E90(x)
Properties:
E74 Group
Subclas®f: E39Actor

Superclass of: E40Legal Body

Scope note: This class comprises any gatherings or organizations of E39 Actors that act collectively or in a similar
way due to any form ofnifying relationship. In the wider sense this class also comprises official
positions which used to be regarded in certain contexts as one actor, independent of the current holder
of the office, such as the president of a country. In such cases, it magnhapt the Group never had
more than one member. A joint pseudonym (i.e., @ name that seems indicative of an individual but
that is actually used as a persona by two or more people) is a particular case of E74 Group.

A gathering of people becomes an4EGroup when it exhibits organizational characteristics usually

typified by a set of ideas or beliefs held in common, or actions performed together. These might be

communication, creating some common artifact, a common purpose such as study, worshaps,busin

sports, etc. Nationality can bmodelledas membership in an E74 Group (cf. HumanML markup).

Married couples and other concepts of family are regarded as particular examples of E74 Group.
Examples:

A the impressionists
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FOL:

Properties:

the Navajo

the Greeks

the peac@rotestors in New York City on February 15 2003
Exxon-Mobil

King Solomon and his wives

The President of the Swiss Confederation

Nicolas Bourbaki

Betty Crocker

Ellery Queen

I I Dy Dy Dy D D D

E74(x)6 E39(x)

107has current or former member (is current or former membeE8§Actor
(P107.1kind of memberE55Type)

E75 Conceptual Object Appellation

Subclass of:

Scope note:

E41Appellation

This class comprises all appellations specific to intellectual products or standardized patterns.

This class comprises appellations thate aby their form or syntax specific to identifying instances of

Examples:

FOL:

E28 Conceptual Object, such as intellectual products, standardized patterns etc.

S B191334181 0
SO -RITB/B ( F) 0
DOl =10. 1109/ MI'S.2007. 1030

i
i

B

E75(x)6 E41(X)

E77 Persistent ltem

Subclass of:
Superclass of:

Scope note:

Examples:

E1CRM Entity

39 Actor

E70Thing
This class comprises items that have a persistedte nt i t vy, someti mes Knowr
philosophy.

They can be repeatedly recognized within the duration of their existence by identity criteria rather than
by continuity or observation. Persistent Items can be either physical entities, sucplasagmals or
things, or conceptual entities such as ideas, concepts, products of the imagination or common names.

The criteria that determine the identity of an item are often difficult to establisa decision depends

largely on the judgement dfi¢ observer. For example, a building is regarded as no longer existing if it

is dismantled and the materials reused in a different configuration. On the other hand, human beings go
through radical and profound changes during theirdfan, affecting botimaterial composition and

form, yet preserve their identity by other criteria. Similarly, inanimate objects may be subject to
exchange of parts and matter. The class E77 Persistent Item does not take any position about the nature
of the applicable identitgriteria and if actual knowledge about identity of an instance of this class
exists. There may be cases, where the identity of an E77 Persistent Iltem is not decidable by a certain
state of knowledge.

The main classes of objects that fall outside the sthpeE77 Persistent Item class are temporal
objects such as periods, events and acts, and descriptive properties.

A Leonard da Vinci
A Stonehenge
A the hole in the ozone layer

Definition of the CIDOC Conceptual Reference Model 33



A the First Law of Thermodynamics
A the Bermuda Triangle

FOL: E77(x)6 E1(x)

E78 Collection
Subclass of: E24Physical MaAMade Thing

Scope note:  This class comprises aggregations of instances of E18 Physical Thahgare assembled and
mai ntained (fcud,ad eidm mwse dilpoggisealvet er mi nol ogy)
Actor over time for a specific purpose and audience, and according to a particular collection
development plan.

Items may be added or removed from an E78 Collection in pursuit of thisTpianclass should not be
confused with the E39 Actor maintaining the E78 Collection often referred to with the name of the E78
Coll ection (e.g. AThe Wall ace Collection deci de:¢

Collective objects in the general sense, like a tomb full of gifts, @efolvith stamps or a set of
chessmen, should be documented as instances of E19 Physical Object, and not as instances of E78
Collection. This is because they form wholes either because they are physically bound together or
because they are kept togethertfair functionality.

Examples: )
A the John Clayton Herbarium
A the Wallace Collection
A Mi kael Heggel und Fosliebs coralline red alga:
Archaeology, Trondheim, Norway
FOL: E78(x)0 E24(x)
Properties:

P109has current or former curator (is current or former curatol=#pActor

E79 Part Addition
Subclass of: E11 Modification

Scope note: This class comprises activities that result in an instance of E24 PhysicaMitis Thing being
increased, enlarged or augmented by the addition of a part.

Typical scenarios include the attachment of an accessorintdggation of a component, the addition

of an element to an aggregate object, or the accessioning of an object into a curated E78 Collection.
Objects to which parts are added are, by definition,-made, since the addition of a part implies a
human actiity. Following the addition of parts, the resulting maade assemblages are treated
objectively as single identifiable wholes, made up of constituent or component parts bound together
either physically (for example the engine becoming a part of theardsy, sharing a common purpose

(such as the 32 chess pieces that make up a chess set). This class of activities forms a basis for
reasoning about the history and continuity of identity of objects that are integrated into other objects
over time, such asrpcious gemstones being repeatedly incorporated into different items of jewellery,

or cultural artifacts being added to different museum instances of E78 Collection over their lifespan.

Examples: )
A the setting of the kofrnoor diamond into the crown of Qe Elizabeth the Queen Mother
A the addition of the painting ARoom in Brookl
Museum of Fine Arts, Boston
FOL: E79(x)6 E11(x)
Properties:

P110augmented (was augmented 24 Physical MaAMade Thing
P11ladded (wasdded by):E18Physical Thing
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E80 Part Removal
Subclass of: E11 Modification

Scope note:  This class comprises the activities that result in an instance of E18 Physical Tiniggibereased by
the removal of a part.

Typical scenarios include the detachment of an accessory, the removal of a component or part of a
composite object, or the deaccessioning of an object from a curated E78 Collection. If the E80 Part
Removal resultsni the total decomposition of the original object into pieces, such that the whole ceases
to exist, the activity should instead be modelled as an E81 Transformation, i.e. a simultaneous
destruction and production. In cases where the part removed has emiiiscidentity prior to its
removal but does have an identity subsequent to its removal, the activity should be regarded as both
E80 Part Removal and E12 Production. This class of activities forms a basis for reasoning about the
history, and continuity fidentity over time, of objects that are removed from other objects, such as
precious gemstones being extracted from different items of jewelry, or cultural artifacts being
deaccessioned from different museum collections over their lifespan.

Examples: )

A the removal of the engine from my car

A the disposal of object number 1976:234 from the collection
FOL: E80(x)6 E11(x)
Properties:

P112diminished (was diminished byE24 Physical MarMade Thing
113removed (was removed byE18Physical Thing

E81 Transformation

Subclass of: E63Beginning of Existence
E64End of Existence

Scope note:  This class comprises the events that result in the simultaneous destruction of one or more than one E77
Persistent Item and the creation of one or more than one E77 Persistent Item that preserves
recognizable substance from the first one(s$)ias fundamentally different nature and identity.

Although the old and the new instances of E77 Persistent Item are treated as discrete entities having
separate, unigue identities, they are causally connected through the E81 Transformation; thioulestruct

of the old E77 Persistent Item(s) directly causes the creation of the new one(s) using or preserving some
relevant substance. Instances of E81 Transformation are therefore distinct fdassifications
(documented using E17 Type Assignment) or modlfons (documented using E11 Modification) of
objects that do not fundamentally change their nature or identity. Characteristic cases are
reconstructions and repurposing of historical buildings or ruins, fires leaving buildings in ruins,
taxidermy of speimen in natural history and the reorganization of a corporate body into a new one.

Examples: )
A the death and mummification dfut-Ankh-Amun (transformation ofTut-Ankh-Amun from a
living person to a mummy) (E69,E81,E7)
FOL: E81(x)0 E63(x)
E81(x)0 E64(x)
Properties:

P123resulted in (resulted fromE77 Persistent Item

124transformed (was transformed big77 Persistent Iltem

E82 Actor Appellation
Subclass of: E41 Appellation

Scope note: This class comprises any sort of name, number, code or syrhbrcteristically used to identify an
E39 Actor.
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Examples:

FOL:

An E39 Actor will typically have more than one E82 Actor Appellation, and instances of E82 Actor
Appellation in turn may have alternative representatioftge distinction between corporate and
personal ames, which is particularly important in library applications, should be made by explicitly
linking the E82 Actor Appellation to an instance of either E21 Person or E74 Group/E40 Legal Body.
If this is not possible, the distinction can be made throughgbef the?2 has typenechanism.

John Doeo

Doe, JoO

the U.S. Social-143806dpity Number 246
the Artist Formerly Known as Princebo
the Master of the Flemish Madonnabo

Raphael 6s Wor kshopo

the Brontzt Sisterso

I COMo

Il nt er natiilonafl Muosuenucms 0

Tov T T T D D D D >
jun 1 B t S s | B ! B ! S ! Jiban ! Jen 1

E82(x)0 E41(x)

E83 Type Creation

Subclass of:

Scope note:

Examples:

FOL:

Properties:

E65Creation
This class comprises activities formally defining new types of items.

It is typically a rigorous scholarly or scientificqress that ensures a type is exhaustively described and
appropriately named. In some cases, particularly in archaeology and the life sciences, E83 Type
Creation requires the identification of an exemplary specimen and the publication of the type wefinitio
in an appropriate scholarly forum. The activity of E83 Type Creation is central to research in the life
sciences, where a type would be referred to as
exemplary speci mensr afsh diloagtgy mda in.al el ement 0 o

A creation of the taxolPenicillium brefeldianunB. O. Dodge' (1933)
A addition of class E84 Information Carrier to the CIDOC CRM

E83(x)6 E65(x)

P135creatal type (was created byES55Type

136was based on (supported type creati&l)CRM Entity
(P136.1in the taxonomic roleE55Type)

E84 Information Carrier

Subclass of:

Scope note:

Examples:

FOL:

E22 Man-Made Object

This class comprises all instances of E22 Nigade Object that are explicitly designed to act as
persistent physical carriers for instances of E73 Information Object.

An E84 Information Carrier may or may not contain information, e.g., a diskette. Note that any E18
Physical Thing may carry informationjch as an E34 Inscription. However, unless it was specifically
designed for this purpose, it is not an Information Carrier. Therefore the prd{iE28 carries (is
carried by)applies to E18 Physical Thing in general.

A the Rosetta Stone
A my papeback copy of Crime & Punishment
A the computer disk at IGBORTH that stores the canonical Definition of the CIDOC CRM

E84(x)6 E22(x)
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E85 Joining

Subclass of:

Scope note:

Examples:

FOL:

Properties:

E86 Leaving
Subclass of:

Scope note:

Examples:

FOL:

Properties:

E7 Activity

This class comprises thetatties that result in an instance of E39 Actor becoming a member of an
instance of E74 Group. This class does not imply initiative by either party.

Typical scenarios include becoming a member of a social organisation, becoming employee of a
company, maiage, the adoption of a child by a family and the inauguration of somebody into an
official position.

A The election of Sir Isaac Newton as Member of Parliament for the University of Cambridge to the
Convention Parliament of 1689

A The inauguratio of Mikhail Sergeyevich Gorbachev as leader of the Union of Soviet Socialist
Republics (USSR) in 1985

A The implementation of the membership treaty between EU and Denmark January 1. 1973

E85(x)0 E7(x)

P143joined (was joined by)E39Actor
P144joined with (gained member biA74 Group
(P144.1kind of memberE55Type)

E7 Activity

This class comprises the activities that result in an instance of E39 Actor to be disassociated from an
instance of E74 Group. This ctadoes not imply initiative by either party.

Typical scenarios include the termination of membership in a social organisation, ending the
employment at a company, divorce, and the end of tenure of somebody in an official position.

A Theendof&r |l saac Newtoné6és duty as Member of Par |
the Convention Parliament in 1702

A George Washingtonés leaving office in 1797

A The implementation of the treaty regulating t
between EU, Denmark and Greenland February 1. 1985

E86(x)6 E7(X)

Pl145separated (left byiE39 Actor
P14 separated from (lost member &4 Group

E87 Curation Activity
Subclass of: E7 Activity

Scope note:

Examples:

This class comprises the activities that result in the continuity of managemnaetiteapreservation and
evolution of instances of E78 Collection, following an implicit or explicit curation plan.

It specializes the notion of activity into the curation of a collection and allows the history of curation to
be recorded.

Iltems are accumlated and organized following criteria like subject, chronological period, material
type, style of art etc. and can be added or removed from an E78 Collection for a specific purpose and/or
audience. The initial aggregation of items of a collection isrdeghas an instance of E12 Production
Event while the activity of evolving, preserving and promoting a collection is regarded as an instance
of E87 Curation Activity.
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A The curation of Mikael Heggel undi BP69Whene 6s cor «
Foslie died), now at Museum of Natural History and Archaeology, Norway

FOL: E87(x)6 E7(x)

Properties:
P147curated (was curated byg78 Collection

E89 Propositional Object

Subclass of: E28Conceptual Object
Superclass of: E73Information Object
E30Right

Scope note: This clas comprises immaterial items, including but not limited to stories, plots, procedural
prescriptions, algorithms, laws of physics or images that are, or represent in some sense, sets of
propositions about real amaginarythings and that are documentedsaggle units or serve as topic of
discourse.

This class also comprises items that are fiabout
this class includes expressions of psychological value such afignoad art and musical themes.
However, conceptual items such as types and classes are not instances of E89 Propositional Object.
This should not be confused with the definition of a type, which is indeed an instance of E89
Propositional Object.

Examples:
A Maxwel |l s Equations
A The ideatioa | contents of Aristotleds book entitled
translated in é Oxford editioné
A The underlying emokongpesofnafgE3bdho
A The common ideas of the plots of the movie "The Seven Samurai" by Akira Kurosawhea
moviTéhed Magni ficent Sevend by John Sturges
A The image content of the photo of the Allied Leaders at Yalta published by UPI(R38)5
FOL: E89(x)0 E28(x)
Properties:

P148has component (is component @&B9 Propositional Object
P67refers to (is referretb by): E1 CRM Entity

(P67.1has typeES5Type)
P129is about (is subject ofE1 CRM Entity

E90 Symbolic Object

Subclass of: E28Conceptual Object
E72Legal Object

Superclass of: E73Information Object
E41 Appellation

Scope note:
This class comprises identifiable symbols and any aggregation of symbols, such as characters,
identifiers, traffic signs, emblems, texts, data sets, imagesical scores, multimedia objects,
computer program code or mathematical formulae that have an objectively recognizable structure and
that are documented as single units.

It includes sets of signs of any nature, which may serve to designate somethimgsoarmunicate
some propositional content.

An instance of E90 Symbolic Object does not depend on a specific physical carrier, which can include
human memory, and it can exist on one or more carriers simultaneously. An instance of E90 Symbolic
Object mayor may not have a specific meaning, for example an arbitrary character string.

In some cases, the content of an instance of E90 Symbolic Object may completely be represented by a
serialized digital content model, such as a sequence of AS€tdded charaers, an XML or HTML
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document, or a TIFF image. The propd?® has notallows for the description of this content model.
In order to disambiguate which symbolic level is the carrier of the meaning, the prBpettiias type
can be used to specify theomding (e.g. "bit", "Latin character", RGB pixel).

Examples:

A 6ecognizabl o

A The -simwki ngo sign (E36)

A AiBMO0O0038850.JPGo (E75)

A image BM000038850.JPG from the Clayton Herbarium in London (E38)

A The distribution of form, tone and colour found on Leonardo dVi nci 6s pai nting
L i siredaylight(E38)

A The 1ltalian text of Danteds fADivina Cobamedi ad
Commedia secondo | 6danti ca vMibm:avworaaderi, 10667 & d i G
LeOperedDant e Alighieri, Edi zi one Nazional4 a cu

(E33)
FOL: E90(x)0 E28(x)
E90(x)0 E72X)
Properties:

106is composed of (forms part 0££90 Symbolic Object

E92 Spacetime Volume

Subclas®f: E1 CRM Entity

Scopenote This class comprises 4 dimensional point sets (volumes) in physical spacetime regardless its true
geometric form. They may derive their identity from being the extent of a material phenomenon or
from being the intemetation of an expression defining an extent in spacetime. Intersections of
instances of E92 Spacetime Volume, Place and Timespan are also regarded as instances of E92
Spacetime Volume. An instance of E92 Spacetime Volume is either contiguous or cowipased
finite number of contiguous subsets. Its boundaries may be fuzzy due to the properties of the
phenomena it derives from or due to the limited precision up to which defining expression can be
identified with a real extent in spacetime. The duratioex$tence of an instance of a spacetime
volume is trivially its projection otime.

Examples:

9 the spacetime Volume of the Event of Ceasars murder

1 the spacetime Volume where and when the carbon 14 dating of the "Schoeninger Speer II" in
1996 took place

1 thespatioctemporal trajectory of the H.M.S. Victory from its building to its actual location

1 the spacetime volume defined by a polygon approximating the Danube river flood in Austria
between 8 and 9" of August 2002

FOL: E92(x)0 E1(x)

Properties:
P160has temporal projectiof£52 Time-Span
P161 has spatial projectiofE53 Place

E93 Spacetime Snapshot
Subclass ofE92 Spacetime Volume

Scope note:  This class comprises instances of E92 Spacetime Volume that result from intersection of instances of

E92 Spacetime Volumeith an instance oE52 TimeSpan. The identity of an instea of this class is
determined by the identities tife constituingspacetime volume and the tirspan
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This class can be used to define temporal snapshots at a particutapéimesuch as the extent of the
Roman Empire at 33 B.C., or the extent qued by a museum object at rest in an exhibit. In particular,
it can be used to defirthe spatial projection o& spacetime volumduring a particular timspan such
as the maximal spatial extent of a flood at some particular haur all areas covereby the Poland
within the 20th century AD

FOL: E93(x)6 E92(x)

Properties:

P164is restricted byE52 Time Span
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CIDOC CRM Property Declarations

The properties of the CRM are compensively declared in this section using the following format:

=A =4 -8 -8 -4

=a =4

Property names are presented as headings in bold face, preceded by unique property identifiers;

The |Iine ADomain: o0 declares the class for which the
The | i ne faRsathe glass to whitletkelproperty points, or that provides the values for the property;

The | ine @ Super prefergneertaagy subproperties the peopeyrmayshave;

The Iine AQuantification: o deforldenaieand rargeclags mstandcebfore nu
the property. Possible values are: 1:many, many:many, many:1;

The |line AScope note: 0 contains the textual definit
The Iine AExampl es: 0 c o rotirstances of this prapérty. & theekample isalso o f e x

instance of a subproperty of this property, the unique identifier of the subclass is added in parenthesis. If the
example instantiates two properties, the unique identifiers of both properties isragdeehthesis.
The |Iine AExamples: 0 provides illustrative exampl es
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P1lis identified by (identifies)
Domain: E1 CRM Entity
Range: E41 Appellation
Superproperty oE1 CRM Entity. P48has preferred identifier (is preferred identifier @&%2 Identifier
E52Time-SpanP78is identified by (identifies)E49 Time Appellation
E53Place P87is identified by (identifies)E44 Place Appellation
E71Man-Made ThingP102has title (is title of) E35Title
E39Actor. P131is identified by (identifies)E82 Actor Appellation
E28Conceptual Objed®149is identified by (identifies)E75 Conceptual Object Appellation
Quantification: many to many (M:0,n)

Scope note:  This property describes the naming or identification of any real world item by a name or any other
identifier.

This property is intended for identifiers in general use, which form part of the world the model intends
to describe, andiot merely for internal database identifiers which are specific to a technical system,
unless these latter also have a more general use outside the technical context. This property includes in
particular identification by mathematical expressions such awdmate systems used for the
identification of instances of E53 Place. The property does not reveal anything about when, where and
by whom this identifier was used. A more detailed representation can be made using the fully
developed (i.e. indirect) pathrough E15 Identifier Assignment.

Examples: )

A the capital of Italy (E53) s i denRorhe & d( B48)i

A text 2501432 (E33)is identified byi The Decl i ne and Fall of the RO
FOL: P1(x,y)0 E1(x)

P1(x,y)0 E41(y)

P2 has type (is type of)

Domain: E1CRM Entity

Range: E55Type

Superproperty ofE1 CRM EntityP137exemplifies (is exemplified by):E55 Type
Quantification: many to many (0,n:0,n)

Scope note: This property allows sub typing of CRM entitiesa form of specialisatiofi through the use of a
terminological hierarchy, or tlsaurus.

The CRM is intended to focus on the highrel entities and relationships needed to describe data
structures. Consequently, it does not specialise entities any further than is required for this immediate
purpose. However, entities in the isA limhy of the CRM may by specialised into any number of sub
entities, which can be defined in the E55 Type hierarchy. E51 Contact Point, for example, may be
special i-mad!| i addr é®s 0, fitel ephone number o, fipos
figures explicitly in the CRM hierarchy. Sub typing obviously requires consistency between the
meaning of the terms assigned and the more general intent of the CRM entity in question.

Examples:
ilenqui r i-cersn@co rdgoas typerbail address (E55
FOL: P2(x,y)0 E1(x)
P2(x,y)0 E55(Y)
P3 has note
Domain: E1CRM Entity
Range: E62 String

Superproperty 0£52 Time-Span.P79beginning is qualified byE62 String
E52Time-Span.P80end is qualified byE62 String
Quantification: one to many (0,n:0,1)
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Scope note:  This property is a container for all informal descriptions about an object that have not been expressed in
terms of CRM constructs.

In particular it captures the characterisation of thmittself, its internal structures, appearance etc.

Like propertyP2 has type (is type ofjhis property is a consequence of the restricted focus of the
CRM. The aim is not to capture, in a structured form, everything that can be said about an itedn; indee
the CRM formalism is not regarded as sufficient to express everything that can be said. Good practice
requires use of distinct note fields for different aspects of a characterisatioR3Thbas typ@roperty

of P3 has notallows differentiationofge ci fi ¢ notes, e. g. Afconstruct.i
An item may have many notes, but a note is attached to a specific item.

Examples:
A coffee mugi OXCMS:1983.1.1 (E19nas noteic hi pped at edglkastgpe hanc
Condition (E55)
FOL: P3(x,y)0 E1(x)

P3(x,y)0 E62(y)
P3(x,y,2)0 [P3(x,y)" E55(z)]

Properties: P3.1 has typeE55Type

P4 has time-span (is time-span of)

Domain: E2 Temporal Entity

Range: E52Time-Span

Quantification: many to one, necessary, dependent (1,1:1,n)

Scope note: This property describes the temporal confinement of an instance of an E2 Temporal Entity.

The related E52 Tim&pan is understood as the real Ti8mn during which the phenomena were
active, which make up the temporal entity instance. It does not convey any other meaning than a
positioningiorot lné ©tir m8panlintgryis appfoimated byraeset of dates
(E61 Time Primitive). Atemporal entity can have in reality only one Ti®pan, but there may exist
alternative opinions about it, which we would express by assigning multiple-Sjraes. Related
temporal entities may share a Th8pan. TimeSpans may have completely unknownesabut other
descriptions by which we can infer knowledge.

Examples:
A the Yalta Conference (ETips timespanYalta Conference timepan (E52)

FOL: P4(x,y)0 E2(x)
P4(x,y)0 E52(y)

P5 consists of (forms part of)
Domain: E3 Condition State
Range: E3 Condition State
Quantification: one to many (0,n:0,1)

Scope note:  This propety describes the decomposition of an E3 Condition State into discrete, subsidiary states.

It is assumed that the sughates into which the condition state is analysed form a logical whole
although the entire story may not be completely kndvamd tha the subkstates are in fact constitutive

of the general condition state. For example, a general conditiorosfaten r ui nsd may be ¢
into the individual stages of decay.

Examples:
The Condition State of the ruined Parthenon (&8)sistsof thebombarded state after the explosion of
a Venetian shell in 1687 (E3)

FOL: P5(x,y)0 E3(x)

“The Venetians in Athens and the Destruction of the Parl4dhdndbn in 168
(Oct.- Dec., 1941), pp. 548
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P5(x,y)0 E3(y)

P7 took place at (witnessed)

Domain: E4 Period

Range: E53Place

Superpropertyf:E9 Move. P26moved to (was destination ofi53 Place
E9 Move.P27moved from (was origin ofE53Place

Quantification: many to many, necessary (1,n:0,n)

Scope note: This property describes the spatial location of an instance of E4 Period.

The related E53 Place shoude seen as an approximation of the geographical area within which the
phenomena that characterise the period in question occlrvedok place at (withessedpes not

convey any meaning other than spatial positioning (generally on the surface of the eartexample,

the period AR®volution fran-aised can be said t

may be said to have taken place in ABritaind an
America.
A period can take ptz at multiple locations.
Examples:
A the period fR®v otoakplaceafrrarice (B58)- ai sed ( E4)
FOL: P7(x,y)0 E4(x)

P7(x,y)0 E53(y)

P8 took place on or within (witnessed)
Domain: E4 Period

Range: E18Physical Thing
Quantification: many to many (0,n:0,n)

Scope note:  This property describes the location of an instance of E4 Period with respect to an E19 Physical Object.
P8 took place on or within (withessed)a shorcut of a path defining a E53 Place with respect to the
geometry of an object. cf. E46 Section Definition.

This property is in effect a special casePaf took place atlt describes a period that can be located

with respect to the space defined by an Ph¥sical Object such as a ship or a building. The precise
geographical location of the object during the period in question may be unknown or unimportant.

For example, the French and German armistice of 22 June 1940 was signed in the same railway
carriageas the armistice of 11 November 1918.

Examples: )
A the coronation of Queen Elizabeth Il (E@pk place on or withiWestminster Abbey (E19)

FOL: P8(x,y)0 E4(x)
P8(x,y)0 E18(y)

P9 consists of (forms part of)

Domain: E4 Period
Range: E4 Period
Subproperty of: E4 Period P10i contains E4 Period

Quantification: one to many, (0,n:0,1)
Scope note:  This property associates an instance of E4 Period with another instance of E4 Period that falls within

the spacetime volumnseccupied by the former and which is defined by phenomeataform parbf or
arerefinements of the phenomena that define the former.

Examples: )
A Cretan Bronze Age (E4pnsists ofMiddle Minoan (E4)
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FOL:

PI(x,y)0 E4(X)
PI(x,y)0 E4(y)
PI(x,y)6 P10(y,x)

P10 falls within (contains)

Domain:
Range:
Quantification:

Scope note:

Examples:

FOL.:

E4 Period
E4 Period
many to many (0,n:0,n)

This property associates arstance of E4 Period with another instance of E4 Period that falls within
the spacetime volumes occupied by the latter.

The difference witP9 consists of (forms part af subtle. UnlikeP9 consists of (forms part ¢fp10
falls within (contains)does not imply any logical connection between the two periods and it may refer
to a period of a completely differenature

A the Great Plague (E4alls within The Gothic period (E4)

P10(x,y)0 E4(x)
P10(x,y)0 E4(y)

P11 had participant (participated in)

Domain:
Range:

E5Event
E39Actor

Subproperty of: E5Event.P12occurred in the presence of (was presentzaty.Persistent Item
Superproperty oE7 Activity. P14 carried out by (performedE39 Actor

Quantification:

Scope note:

Examples:

FOL.:

EG67Birth. P96by mother (gave birthEE21 Person
E68Dissolution.P99dissolved (was dissolved byg74 Group
E85JoiningP143joined (was joined by)E39 Actor
E85JoiningP144joined with (gained member byE74 Group
E86LeavingP145separated (left byE39 Actor
E86LeavingP146separated from (lost member tyJ4 Group
P151was formed fromE74 Group

many to many (0,n:0,n)

This property describes the active or passive participation of instances of E39 Actors in an E5 Event.
It connects the lifdine of the related E39 Actor with the E53 Place and E50 Date of the event. The
property implies that the Actor was involved in the @vieat does not imply any causal relationship.

The subject of a portrait can be said to have participated in the creation of the portrait.

A Napoleon (E21participated inThe Battle of Waterloo (E7)
A Maria (E21)participated inPhotographing of Maa (E7)

P11(x,y)0 E5(x)
P11(x,y)0 E39(y)
P11(x,y)0 P12(x,y)

P12 occurred in the presence of (was present at)

Domain:
Range:

E5Event
E77Persistent Iltem

Superpropeyt of:E5 Event.P11had participant (participated irfE39 Actor

E7 Activity. P16used specific object (was used fdg)0 Thing
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Quantification:

Scope note:

Examples:

FOL.:

P13 destroyed

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL:

E9 Move.P25moved (moved by)E19Physical Object

E11Modification. P31has modified (was modified byE24 Physical MaAMade Thihg
E63Beginning of ExistenceR92brought into existence (was brought into existence BYY.
Persistenttem

E64End of ExistenceP93took out of existence (was taken out of existence ByY:Persistent Item
E79Part AdditionP111added (was added byg18 Physical Thing

E80Part RemovaR113removed (was removed byg18Physical Thing

many to many, necessary (1,n:0,n)

This property describes the active or passive presence of an E77 Persistent itdth Bvant without
implying any specific role.

It connects the history of a thing with the E53 Place and E50 Date of an event. For example, an object
may be the desk, now in a museum on which a treaty was signed. The presence of an immaterial thing
implies the presence of at least one of its carriers.

A Deckchair 42 (E19)vas present afhe sinking of the Titanic (E5)

P12(x,y)0 E5(x)
P12(x,y)0 E77(y)

(was destroyed by)

E6 Destruction

E18Physical Thing

E64End of ExistenceP93took out of existence (was takent of existence byE77 Persistent Item
one to many, necessary (1,n:0,1)

This property allows specific instances of E18 Physical Thing that have been destroyed to be related to
a destuction event.

Destruction implies the end of an i thenphysical i f e
matter of which the item was composed may in fact continue to exist. A destruction event may be

contiguous with a Production that bringsoimixistence a derived object composed partly of matter from

the destroyed object.

A the Tay Bridge Disaster (E@gstroyedrhe Tay Bridge (E22)
P13 (x,y)0 E6 (x)

P13 (x,y)0 E18(y)
P13 (x,y)0 P93(x,y)

P14 carried out by (performed)

Domain:
Range:
Subproperty of:

E7 Activity
E39Actor
E5Event.P11had participant (participated irfe39 Actor

Superproperty oE8 Acquisition.P22transferred title to (acquired title througE39 Actor

Quantifcation:

Scope note:

Examples:

E8 Acquisition.P23transferred title from (surrendered titleough):E39 Actor

El10Transfer of CustodyP28custody surrendered by (surrendered custody thro&g9Actor
E10Transfer of Custody?29custody received by (received custody throug39 Actor
many to many, necessary (1,n:0,n)

This property describes the active participation of an E39 Actor in an E7 Activity.

It implies causal or legal responsibility. TRd4.1 in the role oproperty of the property allows the
natureolan Act or és participation to be specified.
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A the painting of the Sistine Chapel (Egarried out byMichaelangelo Buonaroti (E21) the role
of master craftsman (E55)

FOL: P14 (x,y)0 E7(x)
P14 (x,yp E39(y)
P14 (x,y)0 P11(x,y)
P14(x,y,2)0 [P14(x,y)" E55(2)]

Properties: P14.1 in the role of£55Type

P15 was influenced by (influenced)

Domain: E7 Activity
Range E1 CRM Entity
Superproperty oE7 Activity. P16used specific object (was used fdg).0 Thing
E7 Activity. P17was motivated by (motivatedtl CRM Entity
E7 Activity. P134continued (was continued b\g7 Activity
E83Type CreationP136was based on (spprted type creationgl CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This is a high level property, which captures the relationship between an E7 Activity and anything that
may have had some bearingon it.

The property has more specific sub properties.
Examples:
A the designing of the Sydney Harbour Bridge (&a} influenced bthe Tyne bridge (E22)

FOL: P15 (x,y)0 E7(x)
P15 (x,y)0 E1(y)

P16 used specific object (was used for)

Domain: E7 Activity

Range: E70Thing

Subproperty of: E5Event.P120occurred in the presence of (was presentzty Persistent Item
E7 Activity. P15was influenced by (influencedgl CRM Entity

Superproperty o7 Activity. P33used specific technique (was used BZP Design or Procedure
E15Identifier AssignmentP142used constituent (was used iBR0 Symbolic Object
E79Part Addition.P111added (was added bEi8Physical Thing

Quantification: many to many (0,n:0,n)

Scope note:  This property describes the use of material or immaterial things in a wetiab$o the performance or
the outcome of an E7 Activity.

This property typically applies to tools, instruments, moulds, raw materials and items embedded in a
product. It implies that the presence of the object in question was a necessary conditierafiion.

For example, the activity of writing this text required the use of a computer. An immaterial thing can be
used if at least one of its carriers is present. For example, the software tools on a computer.

Another example is the use of a partiouhame by a particular group of people over some span to
identify a thing, such as a settlement. In this case, the physical carriers of this name are at least the
people understanding its use.

Examples:
A the writing of this scope note (Ed¥ed specifiobjectNi c hol as Cr of tnsodeofc o mput «
useTyping Tool; Storage Medium (E55)
A the people of lraq calling the place identifi e
A Quy unj inmnpde ofluge4drienyernacular (E55)
FOL: P16 (x,y)0 E7(X)

P16 (x,y)0 E70(y)

Definition of the CIDOC Conceptual Reference Model 47



P16 (x,y)0 P12(x,y)
P16 (x,y)0 P15(x,y)
P16(x,y,z)0 [P16(x,y)” E55(z)]

Properties: P16.1 mode of us&55Type

P17 was motivated by (motivated)

Domain: E7 Activity

Range: E1 CRM Entity

Subproperty of: E7 Activity. P15was influenced by (influencedgl CRM Entity
Quantification: many to many (0,n:0,n)

Scope note:  This property describes an item or items that are regarded as a reason for carrying out the E7 Activity.

For example, the discovery of a large hoard of treasure may call for a celebrattwdeafrom head
quarters can start a military manoeuvre.

Examples: )
A the resignation of the chief executive (&fgs motivated bthe collapse of SwissAir (E68).
A the coronation of Elizabeth Il (EWas motivated bthe death of George VI (E69)

FOL: P17&,y) 0 E7(x)

P17(x,y)0 E1(y)
P17 (x,y)0 P15(x,y)

P19 was intended use of (was made for):

Domain: E7 Activity
Range: E71Man-Made Thing
Quantification: many to many (0,n:0,n)

Scope note: This property relates an E7 Activity with objects created specifically for use in the activity.
This is distinct from the intended use of an item in some general type of activity such as the book of

common prayer which was intended for useCinurch of England services (sB&01had as general
use (was use 9f)

Examples: )
A Lady Diana Spencer évas made dotlVeddigg ofdPrireces GharlesEardlLiady
Diana Spencer (E#pode of usé@o Be Worn (E55)
FOL: P19(x,y)0 E7(x)

P19(x,y)0 E71(y)
P19(x,y,2)0 [P19(x,y)" E55(z)]

Properties: P19.1 mode of us&55Type

P20 had specific purpose (was purpose of)

Domain: E7 Activity
Range: E5 Event
Quantification: many to many (0,n:0,n)

Scope note: This property identifies the relationship between a preparatory activity and the event it is intended to be
preparation for.

This includes activities, orders and other organisafiactions, taken in preparation for other activities
or events.

P20 had specific purpose (was purposeimflies that an activity succeeded in achieving its aim. If it

does not succeed, such as the setting of a trap that did not catch anything,yodecaraent the
unrealized intention usin@21 had general purpose (was purpose of):E55 Tapa/or P33 used
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specific technique (was used by): E29 Design or Procedure

Examples:
A Van Eycko6s pi gment hag spedfid pumpasthe paintidgofhe Gherialfa)
piece (E12)
FOL: P21(x,y)0 E7(x)

P21(x,y)0 E55(y)

P21 had general purpose (was purpose of)
Domain: E7 Activity

Range: E55Type

Quantification: many to many (0,n:0,n)

Scope note: This property describes an inteonal relationship between an E7 Activity and some general goal or
purpose.

This may involve activities intended as preparation for some type of activity or 8&dtad general
purpose (was purpose df}ffers fromP20 had specific purpose (was pusgoof) in that no occurrence
of an event is implied as the purpose.

Examples: )
A Van Eyckos pi g malgenera puiposghintingy(ESE)E 7 )
A The setting of trap 2742 on May 17874 (E7) had general purpos€atching Moose (E55)
(Activity type
FOL: P21(x,y)0 E7(x)

P21(x,y)0 E55(y)

P22 transferred title to (acquired title through)

Domain: E8 Acquisition

Range: E39Actor

Subproperty of: E7 Activity. P14carried out by (performedE39 Actor
Quantification: many to many (0,n:0,n)

Scope note: This property identifies the E39 Actor that acquires the legal ownership of an objetsagt of an E8
Acquisition.

The property will typically describe an Actor purchasing or otherwise acquiring an object from another
Actor. However, title may also be acquired, without any corresponding loss of title by another Actor,
through legal filwork such as hunting, shooting or fishing.

In reality the title is either transferred to or from someone, or both.

Examples:
A acquisition of the Amoudrouz collection by the Geneva Ethnography Museuntré&8ferred
title to Geneva Ethnography MuseUia74)
FOL: P22(x,y)0 E8(X)

P22(x,y)0 E39(y)
P22 (x,y)0 P14(x,y)

P23 transferred title from (surrendered title through)

Domain: E8 Acquisition

Range: E39Actor

Subproperty of; E7 Activity. P14carried out by (performedE39 Actor
Quantification: many to many (0,n:0,n)

Scope note:  This property identifies the E39 Actor or Actors whamguish legal ownership as the result of an E8
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Acquisition.

The property will typically be used to describe a person donating or selling an object to a museum. In
reality title is either transferred to or from someone, or both.

Examples:
A acquisition ofthe Amoudrouz collection by the Geneva Ethnography Museum t(E83ferred
title from Heirs of Amoudrouz (E74)
FOL: P23(x,y)0 E8(X)

P23(x,y)0 E39(y)
P23 (x,y)0 P14(x,y)

P24 transferred title of (changed ownership through)

Domain: E8 Acquisition

Range: E18Physical Thing

Quantification: many to many, necessary (1,n:0,n)

Scope note:  This property identifies the E18 Physical Thing or things involved in an E8 Acquisitio

In reality, an acquisition must refer to at least one transferred item.

Examples:
A acquisition of the Amoudrouz collection by the Geneva Ethnography MuseuntréE8ferred
title of Amoudrouz Collection (E78)
FOL: P24(x,y)0 E8(x)

P24(x,y)0 E18(y)

P25 moved (moved by)

Domain: E9 Move

Range: E19Physical Object

Subproperty of: E5Event.P12occurred in the presence of (was presentzty.Persistent Item
Quantification: many to many, necessary (1,n:0,n)

Scope note: This property identifies the E19 Physical Object thahoved during a move event.

The property implies the objectds passive part|
sunriseo was moved for the first | mpressionist
In reality, a move must concern at least one object.

Examples: )
A Monet Es Al mpr es sovedbyrepanatiors $oetbe FifsEl@essionist Exhibition
(E9)

FOL: P25(x,y)0 E9(X)
P25(x,y)0 E19(y)
P25(x,y)0 P12(x,y)

P26 moved to (was destination of)

Domain: E9Move

Range: E53Place

Subproperty of: E4 Period.P7took place at (withessed¥53Place
Quantification: many b many, necessary (1,n:0,n)

Scope note: This property identifies the destination of a E9 Move.
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A move will be linked to a destination, such as the move of an artefact from storage to display. A move
may be linked to many terminal instances of E53 Pldcethis case the move describes a distribution
of a set of objects. The area of the move includes the origin, route and destination.

Examples: )
A the movement of th&ut-Ankh-Amun Exhibition (E9)moved tdl he British Museum (E53)

FOL: P26(x,y)0 E9(x)
P26(x,y)0 E53(y)
P26(x,y)0 P7(x,y)

P27 moved from (was origin of)

Domain: E9 Move

Range: E53Place

Subproperty of: E4 Period.P7took place at (withessedi53Place
Quantification: many to many, necessary (1,n:0,n)

Scope note: This property identifies the starting E53 Place of an E9 Move.
A move will be linked to an orig, such as the move of an artefact from storage to display. A move

may be linked to many origins. In this case the move describes the picking up of a set of objects. The
area of the move includes the origin, route and destination.

Examples:
A the movemenof the Tut-Ankh-Amun Exhibition (E9)moved fronThe Egyptian Museum in Cairo
(E53)
FOL: P27(x,y)0 E9(x)

P27(x,y)0 E53(y)
P27(x,y)0 P7(x,y)

P28 custody surrendered by (surrendered custody through)

Domain: E10Transfer of Custody

Range: E39Actor

Subproperty of: E7 Activity. P14carried out by (performedE39 Actor
Quantification: many to many (0,n:0,n)

Scope note:  This property identifies the E39 Actor or Actors who surrender custody of an instance of E18 Physical
Thing in an E10 Transfer of Custody activity.

The property will typically describe aictor surrendering custody of an object when it is handed over
to someone el seds <care. On occasi on, ipthroughi c al
accident, loss or theft.

In reality, custody is either transferred to someone or from somepheth.

Examples:
A the Secure Deliveries Inc. crew (E4)rrendered custodihrough The delivery of the paintings
by Secure Deliveries Inc. to the National Gallery (E10).
FOL: P28(x,y)0 E10(x)

P28(x,y)0 E39(y)
P28(x,y)0 P14(x.y)

P29 custody received by (received custody through)

Domain: E10Transfer of Custody
Range: E39Actor
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Subproperty of; E7 Activity. P14carried out by (performedE39 Actor
Quantification: many to many (0,n:0,n)

Scope note:  This property identifies the E39 #ar or Actors who receive custody of an instance of E18 Physical
Thing in an E10 Transfer of Custody activity.

The property will typically describe Actors receiving custody of an object when it is handed over from
another Act or 6 s c aal eustodyOmay lmecreceived iovalyntarity fory ikegaily
through accident, unsolicited donation, or theft.

In reality, custody is either transferred to someone or from someone, or both.

Examples:
A representatives of The National Gallery (E4)eived custdythrough. The delivery of the
paintings by Secure Deliveries Inc. to the National Gallery (E10)
FOL: P29 (x,y)0 E10(x)

P29 (x,y)0 E39(y)
P29(x,y)0 P14(x.y)

P30 transferred custody of (custody transferred through)

Domain: E10Transfer of Custody
Range: E18Physical Thing
Quantification: many to many, necessary (1,n:0,n)

Scope note: This property identifies an item or items of E18 Physical Thing concerned in an E10 Transfer of
Custody activity.

The property will typically describe the object that is handed overliy&r® Act or t o anot h
custody. On occasion, physical custody may be transferred involuntarily or illeghlgugh accident,
unsolicited donation, or theft.

Examples:
the delivery of the paintings by Secure Deliveries Inc. to the National Géli&6)transferred
custodyof paintings from The lveagh Bequest (E19)

FOL: P30 (x,y)0 E10(x)

P30 (x,y)0 E18(y)

P31 has modified (was modified by)

Domain: E11 Modification

Range: E24Physical MaAMade Thing

Subproperty of: E5Event.P12occurred in the presence of (was presentad]:Persistent Item

Superproperty oE12 ProductionP108has produced (was produced by24 Physical MaAMade Thing
E79Part Addition.P110augmented (was augmented y24 Physical MarMade Thing
E80Part RemovalP112diminished (was diminished byE24 Physical MarMade Thing

Quantification: many to many, necessary (I)m)

Scope note:  This property identifies the E24 Physical Mistade Thing modified in an E11 Modification.

If a modification is applied to a nemanmade object, it is regarded as an E22 Néade Object from
that time onwards.

Examples:
A rebuilding of he Reichstag (E1has modifiedhe Reichstag in Berlin (E24)

FOL: P31(x,y)0 E11(x)

P31(x,y)0 E24(y)
P31(x,y)0 P12(x,y)
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P32 used general technique (was technique of)

Domain: E7 Activity

Range: E55Type

Subproperty of; E7 Activity. P125used object of type (was type of object usedBi®5 Type
Superproperty of:

Quantification: many to many (0,n:0,n)

Scope note: This property identifies the technique or methioat was employed in an activity.
These techniques should be drawn from an external E55 Type hiemdrcbgsistenterminology of
general techniques or methods such as embrgideitypainting, carbon dating, etc. Specific
documented techniqueshoull be described as instances of E29 Design or Procethis property
identifies the technique that was employed in an act of modification.

Examples: )
A ornamentation of silver cup 113 (El@sed general techniqugold-plating (E55) (Design or
Procedure Tpe)
FOL: P32(x,y)0 E7(x)

P32(x,y)0 E55(y)
P32(x,y)0 P125(x,y)

P33 used specific technique (was used by)

Domain: E7 Activity

Range: E29Design or Procedure

Subproperty of: E7 Activity. P16used specific object (was used fd&E¥0 Thing
Quantification: many to many (0,n:0,n)

Scope note: This property identifies a sgific instance of E29 Design or Procedure in order to carry out an
instance of E7 Activity or parts of it.

The property differs from P32 used general technique (was technique of) in that P33 refers to an
instance of E29 Design or Procedure, which é@macrete information object in its own right rather than
simply being a term or a method known by tradition.

Typical examples would include intervention plans for conservation or the construction plans of a

building
Examples:
A Ornamentation of silver qu232 (Ell)used specific techniqu@ | nstructi ons for
work by A N Otherd (E29)
A Rebuilding of Reichstag (E1ljsed specific techniquarchitectural plans by Foster and Partners
(E29)
FOL: P33(x,y)0 E7(x)

P33(x,y)0 E29(y)
P33(x,y)0 P16(x,y)

P34 concerned (was assessed by)

Domain: E14 Condition Assessment

Range: E18Physical Thing

Subproperty of: E13Attribute AssignmentP140assigned attribute to (was attributed ty):CRM Entity
Quantification: many to many, necessa(1,n:0,n)

Scope note:  This property identifies the E18 Physical Thing that was assessed during an E14 Condition Assessment
activity.
Conditions may be assessed either by direct observation or using recorded evidence. In the latter case
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the E18 Physidarhing does not need to be present or extant.
Examples: )
A 1997 condition assessment of the silver collection (EbArernedsilver cup 232 (E22)

FOL: P34(x,y)0 E14(x)
P34(x,y)0 E18(y)
P34(x,y)0 P140(x,y)

P35 has identified (was identified by)

Domain: E14Condition Assessment

Range: E3 Condition State

Subproperty of: E13Attribute AssignmentP141assigned (was assigned bt CRM Entity
Quantification: many to many, necessary (1,n:0,n)

Scope note: This property identifies the E3 Condition State that was observed in 4rCBiAdition Assessment

activity.
Examples: )
A 1997 condition assessment of silver cup 232 (Eb&)identified oxidation traces were present in
1997 (E3)has typeoxidation traces (E55)
FOL: P35(x,y)0 E14(x)

P35(x,y)0 E3(y)
P35(x,y)0 P141(x,y)

P37 assigned (was assigned by)

Domain: E15Identifier Assignment

Range: E42Identifier

Subproperty of: E13Attribute Assigiment.P141assigned (was assigned bt CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This property records the identifier that was assigned teeamiit an Identifier Assignment activity.
The same identifier may be assigned on more than one occasion.
An Identifier might be created prior to an assignment.

Examples: )
A 01 June 1997 Identifier Assignment of the silver cup donated by Martin Doerr §&ddy)ed
2320 (E42)
FOL: P37(x,y)0 E15(x)

P37(x,y)0 E42(y)
P37(x,y)d P141(x,y)

P38 deassigned (was deassigned by)

Domain: E15Identifier Assignment

Range: E42Identifier

Subproperty of: E13Attribute AssignmentP14lassigned (was assigned bt CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This property records the identifier that was deassigned from an instance of E1 CRM Entity.
Deassignment of an identifier may be necessary when an item is taken out of an inventory, a new
numbering system is introduced or items are merged or split up.

The same identifier may be deassigned on more than one occasion.

Examples:
A 31 July 2001 Identifier Assignment of the silver cup OXCMS:2001.1.32 (8d&8signed 2 3 2 0
(E42)
FOL: P38(x,y)0 E15(x)

P38(x,y)0 E42(y)
P38(x,y)0 P141(x,y)
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P39 measured

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL:

(was measured by)

El6Measurement

E1 CRM Entity

E13Attribute AssignmentP140assigned attribute to (was attributed ):CRM Entity
many to one, necessary (1,1:0,n)

This property associates an instance of E16 Measurement with tecestf E1 CRM Entity to which
it applied. An instance of E1 CRM Entity may be measured more than once. Material and immaterial
things and processes may be measured, e.g. the number of words in a text, or the duration of an event.

A 31 August 199neasurement of height of silver cup 232 (Ed@asuredsilver cup 232 (E22)
P39(x,y)0 E16(x)

P39(x,y)0 E1(y)
P39(x,y)0 P140(x,y)

P40 observed dimension (was observed in)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL:

El6Measurement

E54Dimension

E13Attribute AssignmentP14lassigned (was assigned bt CRM Entity
many to many, necessary (1,n:0,n)

This propery records the dimension that was observed in an E16 Measurement Event.

E54 Dimension can be any quantifiable aspect of E70 Thing. Weight, image colour depth and monetary
value are dimensions in this sense. One measurement activity may determine mone tthiameasion

of one object.

Dimensions may be determined either by direct observation or using recorded evidence. In the latter
case the measured Thing does not need to be present or extant.

Even though knowledge of the value of a dimension requires nezasot, the dimension may be an
object of discourse prior to, or even without, any measurement being made.

A 31 August 1997 measurement of height of silver cup 232 (Bd€3rved dimensiosilver cup 232
height (E54)has unitmm (E58),has value224 (E60)

P40(x,y)0 E16(x)
P40(x,yp E54(y)
P40(x,y)0 P141(x.y)

P41 classified (was classified by)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL:

E17Type Assignment

E1CRM Entity

E13Attribute AssignmentP140assigned attribute to (was attributed y):CRM Entity
many to me, necessary (1,1:0,n)

This property records the item to which a type was assigned in an E17 Type Assignment activity.

Any instance of a CRM entity may be assigned a type through type assignment. Type assignment
events allow a more detailegth from E1 CRM Entity througP41 classified (was classified17

Type AssignmentP42 assigned (was assigned kbg) E55 Type for assigning types to objects
compared to the shortcut offered B has type (is type of)

A 31 August 1997 classifition of silver cup 232 (E1®)assifiedsilver cup 232 (E22)
P41(x,y)0 E17(x)

P41(x,y)0 E1(y)
P41(x,y)0 P140(x,y)

Definition of the CIDOC Conceptual Reference Model 55



P42 assigned (was assigned by)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL:

E17Type Assignment

E55Type

E13Attribute AssignmentP141assigned (was assigned bt CRM Entity
many to many, necessary (1,n:0,n)

This property recals the type that was assigned to an entity by an E17 Type Assignment activity.

Type assignment events allow a more detailed path from E1 CRM Entity thRalighlassified (was

classified by) E17 Type AssignmenB42 assigned (was assigned by)E55 Ty for assigning types

to objects compared to the shortcut offeredPByhas type (is type af)

For exampl e, a fragment of an antique vessel C
handl ed amphorao by expert A.d Tthhee staynpee firsahgoneln
amphorao by expert B.

A Type may be intellectually constructed independent from assigning an instance of it.

A 31 August 1997 classification of silver cup 232 (EA33ignedjoblet (E55)
P42(x,y)0 E17(x)

P42(x,yp E55(y)
P42(x,y)0 P141(x,y)

P43 has dimension (is dimension of)

Domain:
Range:
Quantification:

Scope nag:

Examples:

FOL.:

E70Thing
E54Dimension
one to many, dependent (0,n:1.1)

This property records a E54 Dimension of some E70 Thing.

It is a shortcut of the more fully developed path from E70 Thing thr®8$hmeasured (was measured
by), E16 MeasuremerP40 observed dimension (was observedtinE54 Dimension. It offers no
information about how and when an E54 Dimension was established, nor by whom.

An instance of E54 Dimension is specific to an instance of E70 Thing.

A silver cup 232 (E22has dimensiomeight of silver cup 232 (E54)as unit (P91)mm (E58),has
value (P90)224 (E60)

P43(x,y)0 E70(x)
P43(x,y)0 E54(y)

P44 has condition (is condition of)

Domain:
Range:
Quantification:

Scope note:

Examples:

FOL:

E18Physical Thing
E3 Condition State
one to many, dependent (0,n:1,1)

This property records an E3 Condition State for some E18 Physical Thing.

It is a shortcut of the more fully developed path from E18 Physical Thing thi®84jlconcerned (was
assessed byE14 Condition AssessmeR35 has identified (was identified bp) E3 Condition State. It
offers no information about how and when the E3 Condition State was established, nor by whom.

An instance of Condition State is specific to an instance of Physical Thing.

A silver cup 232 (E22hascondition oxidation traces were present in 1997 (Ea¥ typeoxidation
traces (E55)

P44(x,y)0 E18(x)
P44(x,y)0 E3(y)
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P45 consists of (is incorporated in)
Domain: E18Physical Thing

Range: E57 Material
Quantification: many to many, necessary (1,n:0,n)

Scope note:  This property identifies the instances of E57 Materials of which an instance of E18 Physical Thing is
composed.

All physical things casist of physical material245 consists of (is incorporated i@llows the
different Materials to be recorded45 consists of (is incorporated irgfers here to observed Material
as opposed to the consumed raw material.

A Material, such as a theoredicalloy, may not have any physical instances.
Examples: )
A silver cup 232 (E22¢onsists osilver (E57)

FOL: P45(x,y)0 E18(x)
P45(x,y)0 E57(y)

P46 is composed of (forms part of)

Domain: E18Physical Thing

Range: E18Physical Thing

Superproperty oE19Physical ObjectP56bears feature (is found or26 Physical Feature
Quantification: many to many (0,n:0,n)

Scope note:  This property allows instances of E18 Physical Thing to be analysed into component elements.

Component elements, since they are themselves instances of Eli8aPmydng, may be further
analysed into subomponents, thereby creating a hierarchy of part decomposition. An instance of E18
Physical Thing may be shared between multiple wholes, for example two buildings may share a
common wall.

This property is intethed to describe specific components thatisdesidually documented, rather than
general aspects. Overall descriptions of the structure of an instance of E18 Physical Thing are captured
by theP3 has noteproperty.

The instances of E57 Materials of whiem item of E18 Physical Thing is composed should be
documented usinB45 consists of (is incorporated in)

Examples: )

A the Royal carriage (E22prms part othe Royal train (E22)

A the fAHogO6s foBapmkat h(eE2d)ossewayo (E24)
FOL: P46(x,y)0 E18(x)

P46(x,y)0 E18(y)

P48 has preferred identifier (is preferred identifier of)

Domain: E1CRM Entity

Range: EA42\dentifier

Subproperty of: E1 CRM EntityP1is identified by (identifies)E41 Appellation
Quantification: many to one (0,1:0,n)

Scope note:  This property records the preferred E42 Identifier that wsexl uo identify an instance of E1 CRM
Entity at the time this property was recorded.

More than one preferred identifier may have been assigned to an item over time.
Use of this property requires an external mechanism for assigning temporal validityréspbetive
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Exampes:

FOL:

CRM instance.

P48 has preferred identifier (is preferred identifier,af) a shortcut for the path from E1 CRM Entity
throughP140 assigned attribute to (was attributed ki) 5 Identifier AssignmenB37 assigned (was
assigned byjo E42 Idatifier. The fact that an identifier is a preferred one for an organisation can be
better expressed in a context independent form by assigning a suitable E55 Type to the respective
instance of E15 Identifier Assignment using B2has typgroperty.

A the pair of Lederhosen donated by Dr Martin Doerr (B2 preferred identifier
AOXCMS: 2001.1.320 (E42)

P48(x,y)0 E1(x)
P48(x,y)0 E42(y)
P48(x,y)0 P1(x,y)

P49 has former or current keeper (is former or current keeper of)

Domain:
Range:

E18Physical Thing
E39Actor

Superproperty oE18Physical ThingP50has currenkeeper (is current keeper oB39 Actor

Quantification:

Scope note:

Examples:

FOL:

E78CollectionP109has current or former curator (is current or former curatoE89Actor
many to many (0,n:0,n)

This property identifies the E39 Actor or Actors who have or have had custody of an instance of E18
Physical Thing at some time.

The distinction withP50 has current keeper (is cemt keeper of}s thatP49 has former or current
keeper (is former or current keeper tdaves open the question as to whether the specified keepers are
current.

P49 has former or current keeper (is former or current keepeisdd) shortcut for the merdetailed
path from E18 Physical Thing throudtB0 transferred custody of (custody transferred througtip
Transfer of CustodyP28 custody surrendered by (surrendered custody throogh29 custody
received by (received custody throughE39 Actor.

A paintings from The Iveagh Bequest (E18)s former or current keepeBecure Deliveries Inc.
(E40)

P49(x,y)0 E18(x)
P49(x,y)0 E39(y)

P50 has current keeper (is current keeper of)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL:

E18Physical Thing

E39Actor

E18Physical ThingP49has former or current keeper (is former or current keepeE8§Actor
many to many (0,n:0,n)

This property iderifies the E39 Actor or Actors who had custody of an instance of E18 Physical Thing
at the time of validity of the record or database containing the statement that uses this property.

P50 has current keeper (is current keeperi®f shortcut for the modetailed path from E18 Physical
Thing throughP30 transferred custody of (custody transferred througip Transfer of Custod{?29
custody received by (received custody throughg39 Actor.

A paintings from The Iveagh Bequest (Eb&s currem keeper The National Gallery (E40)

P50(x,y)0 E18(x)
P50(x,y)0 E39(y)
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P50(x,y)0 P49(x.y)

P51 has former or current owner (is former or current owner of)

Domain: E18Physical Thing

Range: E39Actor

Superproperty oE18Physical ThingP52has current owner (is current owner &89 Actor
Quantification: many to many (0,n:0,n)

Scope note: This property identifies the E39 Actor that is or has been the legal owner (i.e. title holder) of an
instance of E18 Physical Thing at some time.

The distinction withP52 has current owner (is current owner @f)thatP51 has former or current
owner (isformer or current owner ofjloes not indicate whether the specified owners are cuR8ft.
has former or current owner (is former or current owner iefa shortcut for the more detailed path
from E18 Physical Thing througlir24 transferred title of (chamgl ownership through)E8
Acquisition,P23transferred title from (surrendered title througloy P22 transferred title to (acquired
title through)to E39 Actor.

Examples:
A paintings from the Iveagh Bequest (Eh&)s former or current ownetord Iveagh (21)

FOL: P51(x,y)0 E18(x)
P51(x,y)0 E39(y)

P52 has current owner (is current owner of)

Domain: E18Physical Thing

Range: E39Actor

Subproperty of: E18Physical ThingP51has former or current owner (is former or current keepe=39.Actor
E72Legal Objet.P105right held by (has right oriE39 Actor

Quantification: many to many (0,n:0,n)

Scope note: This property identifies the E21 Person, E74 Group or E40 Legal Body that was theobamer
instance of E18 Physical Thirsg the time of validity of the record or database containing the statement
that uses this property

P52 has current owner (is current owner ¥)a shortcut for the more detailed path from E18 Physical
Thing throughP24 transferred title of (changed ownership throydb8 Acquisition,P22 transferred
title to (acquired title throughto E39 Actor, if and only if this acquisition event is the most recent.
Examples:
A paintings from the Iveagh Bequest (Eb&s currenobwner¢ Engl i sh Heritageé (E

FOL: P52 (x,y)0 E18(x)
P52 (x,y)0 E39(y)
P52(x,y)0 P51(x,y)
P52(x,y)0 P105(x,y)

P53 has former or current location (is former or current location of)

Domain: E18Physial Thing

Range: E53Place

Superproperty oE19Physical ObjectP55has current location (currently holdg53Place
Quantification: many to many, necessary (1,n:0,n)

Scope note:  This property allows an instance of E53 Place to be associated as the former or current location of an
instance of E18 Physical Thing.

In the case of E19 Physicalbfects, the property does not allow any indication of the Tapan
during which the Physical Object was located at this Place, nor if this is the current location.
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Examples:

FOL:

In the case of immobile objects, the Place would normally correspond to the Placeiofcreat

P53 has former or current locatiofis former or current location ofjs a shortcut. A more detailed
representation can make use of the fully developed (i.e. indirect) path from E19 Physical Object
throughP25 moved (moved hy9 Move,P26 moved towas destination ofpr P27 moved from (was
origin of)to E53 Place.

A silver cup 232 (E22has former or current locatioBisplay Case 4, Room 23, Museum of Oxford
(E53)

P53(x,y)0 E18(x)
P53(x,y)0 E53(y)

P54 has current permanent location (is current permanent location of)

Domain:
Range:
Quantification:

Scope note:

Examples:

FOL:

E19Physical Object
E53Place
many to one (0,1:0,n)

This property records the foreseen permafagation of an instance of E19 Physical Objaicthe time
of validity of the record or database containing the statement that uses this property

P54 has current permanent location (is current permanent locatiois agfimilar to P55 has current
location (currently holds) However, it indicates the E53 Place currently reserved for an object, such as
the permanent storage location or a permanent exhibit location. The object may be temporarily removed
from the permanent location, for example when used rimpteary exhibitions or loaned to another
institution. The object may never actually be located at its permanent location.

A silver cup 232 (E22has current permanent locati®helf 3.1, Store 2, Museum of Oxford (E53)

P54(x,y)0 E19(x)
P54(x,y)0 E53(y)

P55 has current location (currently holds)

Domain:
Range:

E19Physical Object
E53Place

Subproperty of: E18Physical ThingP53has former or current location (is former or current locationEBB Place

Quantification:

Scope note:

Examples:

FOL:

many to one (0,1:0,n)

This property recals the location of an E19 Physical Object at the time of validity of the record or
database containing the statement that uses this property

This property is a specialisation B63 has former or current location (is former or current location

of). It indicates that the E53 Place associated with the E19 Physical Object is the current location of the
object. The property does not allow any indication of how long the Object has been at the current
location.

P55 has current location (currently holdss) ashortcut. A more detailed representation can make use

of the fully developed (i.e. indirect) path from E19 Physical Object thré@&$hmoved (moved hyg9

Move P26 moved to (was destination tf)E53 Place if and only if this Move is the most recent.

A silver cup 232 (E22has current locatioisplay cabinet 23, Room 4, British Museum (E53)
P55(x,y)0 E19(x)

P55(x,y)0 E53(y)
P55(x,y)0 P53(x,y)
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P56 bears feature (is found on)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

FOL.:

E19Physical Object

E26Physical Feature

E18Physical ThingP46is composed of (forms part)oE18Physical Thing
one to many, dependent (0,n:1,1)

This property links an instance of E19 Physical Object to an instance of iy2&#& Feature that it
bears.

An E26 Physical Featurean only exist on one object. One object may bear more than one E26
Physical Feature. An E27 Site should be considered as an E26 Physical Feature on the surface of the
Earth.

An instance B of E26 Physical Feature being a detail of the structure of aistaerce A of E26
Physical Feature can be linked to B by use of the property P46 is composed of (forms part of). This
implies that the subfeature B is P56i found on the same E19 Physical Object as A.

P56 bears feature (is found on) is a shortcut. A ndetailed representation can make use of the fully
developed (i.e. indirect) path from E19 Physical Object through P59 has section (is located on or
within), E53 Place, P53 has former or current location (is former or current location of) to E26 Physical
Feature.

A silver cup 232 (E22bears featuré2 mm scratch on silver cup 232 (E26)
P56(x,y)0 E19(x)

P56(x,y)0 E26(Y)
P56(x,y)0 P46(X,y)

P57 has number of parts

Domain:
Range:
Quantification:

Scope note:

Examples:

FOL:

E19Physical Object
E60Number
many to one (0,1:0,n)

This pioperty documents the E60 Number of parts of which an instance of E19 Physical Object is
composed.

This may be used as a method of checking inventory counts with regard to aggregate or collective
objects. What constitutes a part or component depends omotitext and requirements of the
documentation. Normally, the parts documented in this way would not be considered as worthy of
individual attention.

For a more complete description, objects may be decomposed into their components and constituents
using P46 is composed of (forms parts af)d P45 consists of (is incorporated injhis allows each
element to be described individually.

A chess set 233 (E2Bps number oparts 33 (E60)

P57(x,y)0 E19(x)
P57(x,y)0 E60(Y)

P58 has section definition (defines section)

Domain:
Range:
Quantification:

Scope note:

E18Physical Thing
EA46 Section Definition
one to many, dependent, (0,n:1,1)

This property linksan area (section) named by a E46 Section Definition to the instance of E18 Physical
Thing upon which it is found.

The CRM handles sections as locations (instances of E53 Place) within or on E18 Physical Thing that
are identified by E46 Section DefinitionSections need not be discrete and separable components or
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parts of an object.

This is part of a more developed path from E18 Physical Thing through P58, E46 Section Definition,
P87 is identified by (identifieghat allows a more precise definition ofaeation found on an object
than the shortc®59has section (is located on or within)
A particular instance of a Section Definition only applies to one instance of Physical Thing.
Examples:
A HMS Victory (E22)has section definitiofipoop deck of HMSMit or y o ( E46)

FOL: P58(x,y)0 E18(x)
P58(x,y)0 E46(y)

P59 has section (is located on or within)

Domain: E18Physical Thing
Range: E53Place
Quantification: one to many (0,n:0,1)

Scope note: This property links an area to the instance of E18 Physical Thing upon which it is found.

It is typically used when a named E46 Section Definition is not appropriate.
E18 Physical Thing may be subdivided into arbitrary regions.

P59 has sean (is located on or within)s a shortcut. If the E53 Place is identified by a Section

Definition, a more detailed representation can make use of the fully developed (i.e. indirect) path from

E18 Physical Thing througR58 has section definition (definesction) E46 Section DefinitionP87 is

identified by (identifiesjo E53 Place. A Place can only be located on or within one Physical Object.
Examples:

A HMS Victory (E22)has sectiotHMS Victory section B347.6 (E53)
FOL: P59(x,y)0 E18(x)
P59(x,y)0 E53(y)

P62 depicts (is depicted by)

Domain: E24Physical MarMade Thing
Range: E1 CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This property idenfies something that is depicted by an instance of E24 PhysicalMiéale Thing.
This property is a shortcut of the more fully developed path from E24 PhysicalMidde Thing

throughP65 shows visual iteifis shown by)E36 Visual ItemP138 represents (haspresentationjo
E1CRM Entity. P62.1 mode of depiction allows the nature of the depiction to be refined.

Examples:
A The painting fALa Libert® gui dadegictstl lee prued e® M
Revolutiond of 1830 (E7)
A the 20 pence coield by the Department of Coins and Medals of the British Museum under
registration number 2006,1101.126 (E2fpictsQueen Elizabeth Il (E21ode of depiction
Profile (E55)
FOL: P62(x,y)0 E24(X)

P62(x,y)0 E1(y)
P62(x,y,2)0 [P62(x,y)” E55(2)]

Properties: P62.1 mode of depictioE55 Type
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P65 shows visual item (is shown by)

Domain: E24Physical MarMadeThing

Range: E36Visual Item

Subproperty of; E18 Physical ThingP128carries (is carried byE90 Symbolic Object
Quantification: many to many (0,n:0,n)

Scope note:  This property documents an E36 Visual ltem shown by an instance of E24 PhysiellddarThing.

This property is similar td®62 depicts (is depicted by) that it assoetes an item of E24 Physical
Man-Made Thing with a visual representation. HoweW85 shows visual item (is shown lolffers
from the P62 depicts (is depicted bpyoperty in that it makes no claims about what the E36 Visual
Item is deemed to represer#36 Visual Item identifies a recognisable image or visual symbol,
regardless of what this image may or may not represent.

For example, all recent British coins bear a portrait of Queen Elizabeth Il, a fact that is correctly
documented using62 depicts 6 depicted by)Different portraits have been used at different periods,
however P65 shows visual item (is shown logh be used to refer to a particular portrait.

P65 shows visual item (is shown byay also be used for Visual Items such as signs, nwrlls
symbol s, for exampl e t he "Mal t ese Cross'
representational content.

or

This property is part of the fully developed path from E24 Physical-Made Thing throughP65
shows visual item (is shown b¥36 Msual Item,P138 represents (has representation)E1l CRM
Entity which is shortcut hyP62depicts (is depicted by)

Examples:
A My T-Shirt (E22)shows visual iteriViona Lisa (E38)

FOL: P65(x,y)0 E24(x)
P65(x,y)0 E36(y)
P65(x,y)0 P128(x,y)

P67 refers to (is referred to by)

Domain: EB89Propositional Object

Range: E1CRM Entity

Superproperty o£31 DocumentP70documents (is documented il CRM Entity
E32 Authority DocumentP71lists (is listed if: E1 CRM Entity
E89Propositional ObjecP129is about (is subject ofE1 CRM Enity
E36Visual Item.P138represents (has representatide):CRM Entity
E29Design or Procedurg68foresees use of (use foreseen BH7 Material

Quantification: many to many (0,n:0,n)

Scope note:  This property documents that an E89 Propositional Objekésa statement about an instance of E1
CRM Entity. P67 refers to (is referred to bias theP67.1 has typénk to an instance of E55 Type.
This is intended to allow a more detailed description of the type of reference. This diffeR1f28nms
about (5 subject of)which describes the primary subject or subjects of the E89 Propositional Object.
Examples:
the eBay auction listing of 4 July 2002 (E#8Jers tosilver cup 232 (E22has typatem for sale (E55)

FOL: P67(x,y)0 E89(x)
P67(x,y)0 E1(y)
P67(x,y,z)0 [P67(x,y)” E55(z)]

Properties: P67.1 has typeE55 Type

P68 foresees use of (use foreseen by)
Domain: E29Design or Procedure

Definition of the CIDOC Conceptual Reference Model 63



Range: E57 Material
Subproperty of; E89Propositional Objec67refers to (is referred to byl CRM Entity
Quantification: many to may (0,n:0,n)

Scope note: This property identifies an E57 Material foreseeen to be used by an E29 Design or Procedure.

E29 Designs and procedures commonly foresee the use of particular E57 Materials. The fabrication of
adobe bricks, for example, requisaw, clay and water. This property enables this to be documented.

This property is not intended for the documentation of E57 Materials that were used on a particular
occasion when an instance of E29 Design or Procedure was executed.

Examples:
A procedue for soda glass manufacture (E&®esees use sbda (E57)

FOL: P68(x,y)0 E29(x)
P68(x,y)0 E57(y)
P68(x,y)0 P67(X,y)

P69 has association with (is associated with)

Domain: E29Design or Procedure
Range: E29Design or Procedure
Quantification: many to many (0,n:0,n)

Scope note:  This propertygeneralises relationships likehole-part, sequence, prerequisiteinspired by between
instances of E29 Design or Procedukmy instance of E29 Design or Procedure may be associated
with other designs gorocedures. The property is considered to be symmetrical unless otherwise
indicated by P69.1 has type
The P69.1 has typeroperty of P69 has associatiorwith allows the nature of the association to be
specifiedreading from domain toange examples of types of association between instances of E29
Design or Procedure includeaspart,follows, requires etc
The property can typically be used to model the decomposition of the description of a complete
workflow into a series of separgteocedures.
Examples:
Procedure for glass blowing (E2Bas association withbrocedure for glass heating (E29)
The set of instructions for performing Macbeth in Max Reinhardt's production in 1916 in Berlin at
Deutsches Theater (E29) has associatidh thie scene design drawing by Ernst Stern reproduced
at http://www.glopad.org/pi/fr/record/digdoc/1003814 (E29) has hgmepar(E55)
Preparation of parchment (E283s association witeoaking and unhairing of skin (E2Bas type
6 h a s (EpSn Premration of parchment (E2%as association withtretching of skin (E2%as
type6has parto (E55) . haSassoeidtientwitsoakingand ush&iring of ¢kiE 2 9 )
(E29)hastyped f ol | ows 6 ( E55) .
A The plan for reassembling tliemples atAbu Sirmbel (E29) has association with the plan for
storing and transporting the blocks (E29) has type ‘follows' (E55)'".

I

>

FOL: P69 (x,y)0 E29(x)
P69 (x,y)0 E29(y)
P69(x,y,2)0 [P69(x,y)” E55(z)]
P69(x,y)0 P69(y,X)

Properties: P69.1 has typeE55 Type

P70 documents (is documented in)

Domain: E31Document

Range: E1CRM Entity

Subproperty of: E89Propositimmal Object P67refers to (is referred to byl CRM Entity
Quantification: many to many, necessary (1,n:0,n)
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Scope note: This property describes the CRM Entities documented by instafié®l Document.

Documents may describe any conceivable entity, hence the link to the Hegredstntity in the CRM
hierarchy. This property is intended for cases where a reference is regarded as being of a documentary
character, in the scholarly orientific sense.

Examples:
A the British Museum catalogue (E39gcuments he Br i ti sh Museumdés Coll e

FOL: P70 (x,y)0 E31(x)
P70 (x,y)0 E1(y)
P70(x,y)0 P67(x.y)

P71 lists (is listed in)

Domain: E32Authority Document

Range: E1CRM Entity

Subproperty of: E89Propositional ObjecP67refers to (is referred to byl CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This property documés a source E32 Authority Document for an instance &EaCRM Entity
Examples: )
A the Art & Architecture Thesaurus (E3&ts alcazars (E55)

FOL: P71(x,y)0 E32(x)
P71(x,y)0 E1(y)
P71(x,y)0 P67(x.y)

P72 has language (is language of)

Domain: E33Linguistic Object

Range: E56Language

Quantification: many to manynecessaryl,n:0,n)

Scope note: This property describes the E56 Language of an E33 Linguistic Object.

Linguistic Objects are composed in one or more human Languages. This property allows these
languages to be documented.

Examples:
A the American Declaration of legiendence (E3das languagd 8" Century English (E56)

FOL: P72(x,y)0 E33(x)
P72(x,y)0 E56(y)

P73 has translation (is translation of)

Domain: E33Linguistic Object

Range: E33Linguistic Object

Subproperty of: E70Thing. P130 features are also found d&a70 Thing
Quantification: one to many (0,n:0,1)

Scope note:  This property describes the source and targeinstiances of E33Linguistic Object involved in a
translation.

When a Linguistic Object is translated into a new language it becomes a new Linguistic Object, despite
being conceptually similar to the source object.

Examples:
A fiLes Bai gnhasurandation{ EI88 )Bat herso ( E33)

FOL: P73(x,y)0 E33(x)
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P73(x,y)0 E33(y)
P73(x,y)6 P130(y,X)

P74 has current or former residence (is current or former residence of)

Domain:
Range:
Quantification:

Scope note:

Examples:

FOL:

E39Actor

E53Place

many to many (0,n:0,n)

This property describes the current or former E53 Place of residence of an E39 Actor.

The residence may be either the Place where the Actor resides, or a legally registered addyess of an
kind.

A Queen Elizabeth Il (E39)as current or former residen@uckingham Palace (E53)

P74(x,y)0 E39(x)
P74(x,y)0 E53(y)

P75 possesses (is possessed by)

Domain:
Range:
Quantification:

Scope note:
Examples:

FOL.:

E39Actor

E30Right

many to many (0,n:0,n)

This property identifies former or curreinstances of E30 Rights held by an E39 Actor.

A Michael Jackson (E2Rossessesnt el | ect ual property rights on

P75(x,y)0 E39(x)
P75(x,y)0 E30(y)

P76 has contact point (provides access to)

Domain:
Range:
Quantification:
Scope note:

Examples:

FOL.:

E39Actor
E51Contact Point
many to many (0,n:0,n)

This property identifies an E51 Contact Point of any type that provides access to an E38y/Axutgr
communication method, such asmail or fax.

A RLG (E40)has contactpointb | . ri c@r |l g. orgo (E51)

P76(x,y)0 E39(x)
P76(x,y)0 E51(y)

P78 is identified by (identifies)

Domain:
Range:

E52Time-Span
E49Time Appellation

Subproperty of; E1 CRM Entity. P1is identified by (identifies)E41 Appellation

Quantification:

Scope note:
Examples:

many to many (0,n:0,n)
This property identifies an E52 Tirf&pan using an E49Time Appéin.

A the time span 1926 to 1988 (ES8)dentified byiShowa o (Japanese ti me app
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FOL: P78(x,y)0 E52(x)
P78(x,y)0 E49(y)
P78(x,y)0 P1(x,y)

P79 beginning is qualified by

Domain: E52Time-Span

Range: E62 String

Subproperty of: E1 CRM Enity. P3has noteE62 String
Quantification: many to one (0,1:0,n)

Scope note: This property qualifies the beginning of an E52 Ti8an in some way.

The nature of the qualification méwe certainty, precision, source etc.
Examples: )
A the timespan of the Holocene (E5Bgginning is qualified bgpproximately (E62)

FOL: P79 (x,y)0 E52 (x)
P79 (x,y)0 E62(y)
P79(x,y)0 P3(x,y)

P80 end is qualified by

Domain: E52Time-Span

Range: E62 String

Subproperty of: E1 CRM Entity. P3has noteE62 String
Quantification: many to one (0,1:0,n)

Scope note: This property qualifies the end of an E52 Tigan in some way.

The nature of the qualification may be cértg, precision, source etc.
Examples: )
A the timespan of the Holocene (E58jd is qualified bypproximately (E62)

FOL: P80(x,y)0 E52(x)
P80(x,y)0 E62(y)
P80(x,y)0 P3(x,y)

P81 ongoing throughout

Domain: E52Time-Span
Range: E61Time Primitive
Quantification: many to one, necessary (1,1:0,n)

Scope note: This property describes the minimum period of time covered by an E52Sjiae.

Since TimeSpans may not have precisely known temporal extents, the CRM supports statements about
the minimum and maximum temporal extents of TH&pans. This propty allows a TimeSp an 6 s
minimum temporal extent (i.e. its inner boundary) to be assigned an E61 Time Primitive value. Time
Primitives are treated by the CRM as application or system specific date intervals, and are not further

analysed.
Examples: )

A the time-span of the development of the CIDOC CRM (E&&y0oing throughout9962002 (E61)
FOL: P81 (x,y)0 E52(x)

P81 (x,y)0 E61(y)
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