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Definition of the CIDOC Conceptual

|l ntroducti on

This document is the formal definition ofttiedl DOC Concept ual Re f eafoemaloortoldhy theehded td CR |
facilitate the integration, mediation and interchange of heterogeneous cultural heritage information. The CRM is théi@nlmina
of more than a decade of standards development work by the International Committee for Documentation (CIDOC) of tl
International Council of Museums (ICOM). Work on the CRM itself began in 1996 under the auspices of th€IDOE!
Documentation Standds Working Group. Since 2000, development of the CRM has been officially delegated byQUD®C

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

Objectives of the CIDOC CRM

The primary role of the CRM is to enable information exchange and integration between heterogeneous sources of cultt
heritage information. It aims at providing the semantic definitions and clarifications chée@densform disparate, localised
information sources into a coherent global resource, be it within a larger institution, in intranets or on the Internet.

Its perspective is supiastitutional and abstracted from any specific local context. This goafmines the constructs and level

of detail of the CRM.

More specifically, it defines and s restricted to tinderlying semanticsof database schemata and docursémictures used in
cultural heritage and museumdocumentation in terms of a formal ontology. halodefine any of théerminology appearing
typically as datain the respective data structures; however it foresees the characteristic relationships fod e srexd. dtim at
proposing what cultural institutioshoulddocument. Rather it explains the logic of what they actually currently document, and
thereby enablesemantic interoperability.

It intends to provide a model of the intellectual structure dficall documentation in logical terms. As such, it is not optimised

for implementatiorspecific storage and processing aspects. Implementations may lead to solutions where elements and links
between relevant elements of our conceptualizations are no kexgeit in a database or other structured storage system. For
instance the birth event that connects elements such as father, mother, birth date, birth place may not appear ie the databas
order to save storage space or response time of the sysee@RNMhallows us to explain how such apparently disparate entities
are intellectually interconnected, and how the ability of the database to answer certain intellectual questions iy élffected b
omission of such elements and links.

The CRM aims to suppbthe following s pecific functionalities:

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

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

1 Toserve as aformal language for the identification of common information contents in tiffeteformats; in particular to
support the implementation of automatic data transformation algorithms fromlocal to global data structures without loss
meaning. The latter being useful for data exchange, data migration from legacy systems, dadtidnfortagration and
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 ltis furtherbelieved, that advancedtaral language algorithms and capecific heuristics can take significantadvantage of
the CRM to resolve free text information into a formal logical form, if that is regarded beneficial. The CRM is however no
thought to be a means to replace schotaty, rich in meaning, by logical forms, but only a means to identify related data.

Users ofthe CRM should be aware thatthe definition of data entry systems requires support of cespraifityerminology,
guidance to what should be documentediamdhich sequence, and applicatispecific consistency controls. The CRM does not
provide such notions.

By its very structure and formalism, the CRM is extensible and users are encouraged to create extensions for the meeds of mol
specialized communitieend applications.

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

However, a more detailed and useful definition can be articulated by defining both the Intended Scope, anar maximally
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inclusive definition of general application principles, and the Practical Scope, which is expressed by the overall scope o
reference set of specific identifiable museum documentation standards and practices thatthe CRM aims tssnhompaer
restricted in its details to the limitations ofthe Intended Scope.

The Intended Scope ofthe CRM may be defined as allinformation required for the exchange and integration of heterogene
scientific documentation of museum collections. Tééinition requires further elaboration:

T The term Ascientific documentationdo is intended to
information that can be handled by the CRM should be sufficient for serious academic res éabbed hot mean that
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 and precision expected and required by museum professionals and researdtadds in the

1 The term Aimuseum collectionso is intended to cover a
institutions, as defined by ICOMThis includes 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 of individual items within collections, groups of item:
and collections as a whole. The ERis specifically intended to cover contextual information: the historical,
geographical and theoretical background that gives museum collections much of their cultural significance and value.

1 The exchange of relevant information with libraries and ae$iand the harmonisation ofthe CRM with their models,
falls within the Intended Scope ofthe CRM.

1 Information required solely for the administration and management of cultural institutions, such as information relatini
to personnel, accounting, and wgistatistics, falls outside the Intended Scope of the CRM.

The Practical Scop®fthe CRM is expressed in terms of the current reference standards for museumdocumentation that ha
been used to guide and validat thesaheaon@RdMdissoude as ¢hle arpomefithese
reference standards; this means that data correctly encoded according to these museum documentation standards there ca
CRM-compatible expression that conveys the same meaning.

Compatibil I GRRMwi th the
Utility of CRM compatibility

The goal ofthe CRM is to enable the integration of the largest number ofinformation resources. Therefore it aims to
provide the greatest flexibility of systems to become compatible, rather than imposing one paotictidar. s

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. Compatibility may pertain either to the associations by which users would lik
theirdata to be accessible in an integrated environment, or to the contents intended for transport to other environmer
allowing encoded meaning to be preserved in a target system.

The CRM does not require complete matching of all user documentation sésuetitih the CRM, nor that systems
should always implement all CRM concepts and associations; instead it leaves room both for extensions, needec
capture the fullrichness of culturalinformation, 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 require unstructured estsechured free text information to be
analysedinto a formddgical representation. In other words, it does not aimto provide more structure than users hav
previously provided. The interpretation of information in the form of free text falls outside the scope of compatibility
considerations. The CRM does, howeedlow free text information to be integrated with structured information.

The Information Integration Environment

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

1. Local information system3 hese are eithepllection management systearsontent management systethat

The 1 COM Statutes provide a definition of the term fAmus
2 The Practical Scope ofthe CIDOC CRM, including a list of the relevant museum documentation standards, is discussed in m
detail on the CIDOC CRM website at http://cidoc.ics.forth.gr/scope.html
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constitute institutional memories and are maintained by an institution. They are used for primary data entry, i.¢
a relevant part of the information, be it data or metadata, is primary information in digital form that fulfils
institutional needs.

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

a. Materialized access systemeghich physicallyimport data provided by local systems, using a data
warehouse approach. Such systems may emplayler metadata harvesting techniques or rely on
data submission. Data may be transformed to respect the schema ofthe access system before be
merged.

b. Mediation systemg@Gio Wiederholtjwhich send out queries, formulated according to a virtual global
schema, to multiple local systems and then collect and integrate the answers. The queries may |
transformed to a local schema either by the mediation systeyrtbe receiving local systemitself.

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

Compatibility with the CRM pertains to one or more of the followdaga communication capabilitiesuse cases

1. data falling within the scope of the CRM candortedrom an information systeminto an encoded form
without loss of meaning with respect to CRM concepts;

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

3. data fallingwithin 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 ofthe CRM that is contained in an information system qaeted andetrieved
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 shallnotdeclareshi r products as ACRM compatibled without
below.

In the context of this chapter, the expression fAwith
following: The CRM concepts are used tlassify items 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
AfiObject x. forms part of: @rgjageusedty describe afaat, & cheangedh, enlyean c
expert conversant with both languages can assess ifthe two propositions do indeed describe the same fact. If this is
case, then there is no loss of meaning with respect to CRM concepts. Comnadpitieetice requiring fewer concepts
than the CRM declares may restrict CRM compatibility with respect to an explicitly declared subset of the CRM.

Users ofthis standard may communicate CRM compatible data, as detailed below, with data structuresnas disgt

are either more detailed and specialized than the CRM orwhose scope extends beyond thatofthe CRM. In such ca
the standard guarantees only the preservation of meaning with respect to CRM concepts. However, additior
information that canéregarded as extending CRM concepts may be communicated and preserved in CRM compatib|
systems through the appropriate use of controlled terminology. The specification of the latter techniques does not f
underthe scope ofthis standard. Communitigsactice requiring extensions to the CRM are encouraged to declare
their extensions as CRigdompatible 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 concepts can be instantiated as sets of statements that provide a model of reality. We callany encoding of such C
instances in a formal language that preserves the relations between theaGR&4propertiesandinheritance rulesa

fi C R-bbmpatiblf or md. Hence dat a-compapble ensas de automatcallytransBrivied into any
other CRMcompatible form without loss of meaning. Classes and properties of the CRM are identified by their initial
codes, such as A Eb5fglasses andpgrdpdrtizsof a CRMmpatiblesfarmenay betranslated into

any local languagehut the identifying codes must be preseng&CRM-compatible fornshould not implement the
quantifiersof CRM properties as cardinality constraints for the enddatgances. Quantifiers may be implemented in an
informative way, or not at all. Statements that violate quantifiers should be treatéetastive knowledge

Any encoding of CRM instances in a formal language that preserves the relations withisiatentsubseof CRM
classespropertiesandinheritancerules s r egar d ed -cao mp aetdiubcleed fCRrMmoO , i f :
1 all the conditions applicable taGRM compatible forrare respected;
1 the subsetdoes notviolate the rules of subsumption and inheritance;
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1 anyinstance ofthe reduced CR&mpatible formis also a valid instance of a (ful) CRM compatible form
1 the subsetcontains at least the following concepts:

El CRM Entity

E2 - Temporal Entity

E4 - - Period

E5 - - - Event

E7 - - - - Activity

E11 - - - - - Modification

E12 - - - - - - Production

E13 - - - - - Attribute Assignment

E65 - - - - - Creation

E63 - - - - Beginning of Bxistence

E12 - - - - - Production

E65 - - - - - Creation

E64 - - - - End of BExistence

E77 - Persistent ltem

E70 - - Thing

E72 - - - Legal Object

E18 - - - - Physical Thing

E24 - - - - - Physical ManMade Thing

E90 - - - - Symbolic Object

E71 - - - Man-Made Thing

E24 - - - - Physical ManMade Thing

E28 - - - - Conceptual Object

E8S9 - - - - - Propositional Object

E30 - - - - - - Right

E73 - - - - - - Information Object

E90 - - - - - Symbolic Object

E41 - - - - - - Appelation

E73 - - - - - - Information Object

ES5 - - - - - Type

E39 - - Actor

E74 - - - Goup

E52 - Time-Span

E53 - Place

E54 - Dimension

E59 Primitive Value

E61 - Time Primitive

E62 - String
Prope Property Name Entity 7 Domain Entity - Range
rty id
P1 is identified by (identifies) E1 CRM Entity E41 Appellation
P2 has type (is type of) E1 CRM Entity E55 Type
P3 has note E1 CRM Entity E62 String
P4 has timespan (is timespan of) E2 Temporal Entity E52 TimeSpan
pP7 took place at (witnessed) E4 Period E53 Place
P10 falls within (contains) E92 Spacetime Volume E92 Spacetime Volume
P12 occurred in the presence of (was present at) E5 Event E77 Persistentltem
P11 - had participant (participated in) E5 Event E39 Actor
P14 - - carried out by (performed) E7 Activity E39 Actor
P16 - used specific object (was used for) E7 Activity E70 Thing
P31 - has modified (was modified by) E11 Modification E18 Physical Thing
P108 - - has produced (was produced by) E12 Production E24 Physical MasMade Thing
P92 - broughtinto existence (was broughtinto existence by E63 Beginning of Existere E77 Persistentltem
pP108 - - has produced (was produced by) E12 Production E24 Physical MarMade Thing
P94 - - hascreated (was created by) E65 Creation E28 Conceptual Object
P93 - took out of existence (was taken out of existence by) E64 End of Existence E77 Persistent ltem
P15 was influenced by (influenced) E7 Activity E1 CRM Entity
P16 - used specific object (was used for) E7 Activity E70 Thing
P20 had specifipurpose (was purpose of) E7 Activity E5 Event
P43 has dimension (islimensionof) E70 Thing E54 Dimension
P46 is composed of (forms part of) E18 Physical Thing E18 Physical Thing
P59 has section (is located on or within) E18 Physical Thing E53 Place
P67 refers to (is referred to by) E89 Propositional Object E1 CRM Entity
P75 possesses (is possessed by) E39 Actor E30 Right
P81 ongoing throughout E52 TimeSpan E61 Time Primitive
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Prope
rty id
P82

P89

P104
P106
P107

P127
P128
P130
P140
P141
P148

Property Name

at some time within

falls within (contains)

is subject to (applies to)

is composed of (forms part of)

has current or former member (is current or former men
of)

has broader term (has narrower term)

carries (is carried by)

shows features of (features are also found on)
assigned attribute to (was attributed by)
assigned (was assigned by)

has component (is component of)

Entity 7 Domain

E52 TimeSpan

E53 Place

E72 Legal Object
E90 Symbolic Object
E74 Group

E55 Type

E18 Physical Thing

E70 Thing

E13 Attribute Assignment
E13 Attribute Assignement
E89 Propositional Object

Entity - Range

E61 Time Primitive
E53 Place

E30 Right

E90 Symbolic Object
E39 Actor

E55 Type

E90 Symbolic Object
E70 Thing

E1 CRM Entity

E1 CRM Entity

E89 Propositional Object

CRM Compatibility of Data Structure

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

a CRM-compatible fornwithout loss of meaningmplicit concepts may be presentin elements ofthe data structure that
are not supported by the CRM. As long as these concepts can be encoded as instances of E55 Type (i.e. as terminolo
and attached unambiguously to their respective data itemswitittble properties, the data structuretil regarded as

export compatible.

Note that not all CRM concepts may be represented by elements of anaqmpétible data structure. Alldata from
exportcompatible data structures can be transported RM-Compatible form. In particularany CRM compatible form
orreduced CRMcompatible fornis exportcompatible with the CRM.

A data structure isimport-compatiblewith the CRM if it is possible to automatically transformany data froma GRM
compatible forminto this data structumsithout loss of meaningimply on the basis of knowledge aboutthe data
structure elements being usé&this implies that a data record transformed into this data structure from a CRM
compatible form can be transformed back imte €CRM-compatible fornwithout loss of meanin@lote that the baek
transformation into a CRMompatible form may result in a data record that is semantically equivalent but not identical
with the original.

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

structure may be semantically richer than the CRM. It may contain elements that, through the use of a transformation
algorithm, can be made to correspond to CRM concepts or specialization$ ¢nénad contain elements with meanings
that fall outside the scope of the CRM. However, it must not contain elements that overlap in meaning with CRM
concepts and which cannot be subsumed via transformation by a CRM concept otherthan E1L CRM Emity and E
Persistent ltem.

Importcompatible data structures may be used to transport data for applications that require concepts that lie beyond !
scope ofthe CRM, as well as data from any expompatible data structure. Note that, in general, applitatiway

make usefdata from a CRM impottompatible data structure that has been exported into a CRM compatible form by
semantic reductionto CRM concepts, i.e. by generalizing all subsumed concepts to the most specific CRM concept
applicable, and by diszding elements that fall outside the scope ofthe CRM.

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

CRM Compatibility of Information Systems

Definition of the CIDOC Conceptual Refere Modelersion 6.2.4

An information system isexportcompatitbe with the CRM if it is possible to export all user data fromthis information
systeminto an impoitompatible data structure. This capability is the recommended kind of&ziRibatibility for
local information systems.

An information systemipartially export compatibléit is possible to export all user data fromthis information system
into a partially imporcompatible data structure. This is not the recommended kind ofGRivatibility, but it may not
be feasible forlegacy systems to acquinggher 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 the classes and properties that must be present in the exported user da
Therefore itis possible thatthe data may pertain to instances of just a single property, such as EA1Bdrson.
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identified by E82 Actor Appellation.

An information system isimport-compatiblewith the CRM if it is possible to import data encodedi CRM

compatible form and to access the datain a manner equivalent to and homogeneous with all generic data of this syste
that fall underthe same concepts. This capability is considered as the normal kind of CRM compatibilitg fated

access sytemsthat physically copy source data idata warehousstyle (materialized access systems).

An information systemipartially import-compatiblewith the CRM if it is possible to import data encoded in a reduced
CRM-compatible form and to access theadia a manner equivalent to and homogeneous with all generic data of this
systemthat fall under the same concepts. Depending on the functional requirements, it makes sense for integrated ac
systems to offer access services of reduced complexityibg baly partially imporcompatible with the CRM.

Note that it makes sense forintegrated access systems to import data from extended data structures by semantic redt
to CRM defined concepts.

Note that localinformation system providers may chdoseake their systems imperbmpatible with the CRM in
orderto exchange data, forexample in the case of museumobject loans or for system migration purposes. Communiti
of practice may choose to agree onimport compatibility for extended data stsuctur

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 structure is recommended. This should{ce mgatitle
with the CRM,andemompass t he concepts that are required by t

An information system isaccesscompatiblewvith the CRM if it is possible to access the user datain the information
systemby querying with CRM classes gmoperties so that the meaning of the answers to the queries corresponds to the
guery terms used. Itis not regarded as a reduction of compatibility if accessis limited to data deemed to be exchange

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

An accessompatible system may lexportcompatiblewith respectto the query answers. Note that it may make sense
for an accessompatible content management systemto return only content items in response to queribamathert
being export compatible.

export fy reduction
to CRM concepts

CRM import-compatible
data structure C

! franzform back
1—-’ ““xl: X {'}
CRM-Compatible Fu>

f_,-f‘1
\\\J

- —————

transfonm into

transifonm
CRM export-compstible into rmp::rt

I data structure B I

data expc:rf data export

Local W aterialized
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System A

fig. 1: Possible data flow between different kinds of CRbmpatible systems and data structures
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Fig. 1 shows a symbolic representation of some of the data flow patterns defined above between different kinds of CRI
compatible systems and data structures. In this figure it is assumed that the Local System B exports data into a CRM
exportcompatible dat structure, which implies that it can be exported into a @Rkhpatible form or any other CRM
import-compatible data structure. Therefore Local System B is egponpatible with the CRM. For Local SystemA,

the figure symbolizes the case where the exubdiata contain elements that correspond to specializations of the CRM or
fall out of its scope.

Compatibility claim declaration

A provider of a data structure orinformation system claiming compatibility with the CRM has to provide a declaration
that describes the kind of compatibility and, depending on the kind, the following additional information:
1 For exporicompatible data structures:
The subset of CRM concepts directly instantiated by any possible datain this data structure after transformatic
into a CRMcompatible form.
1 Forexporcompatible systems:
a. Adeclaration of configurable user data elements, if any, that are not semantically restrictedto a CRM Concer
(otherthan E1 CRM Entity or E77 Persistent ltem).
b. Userdata elements orunitgt are not exported.
c. The subset of CRM concepts directly instantiated by any possible data exported fromthe systemafter
transformation into a CRMompatible form.
1 For partially or dedicated impecompatible systems:
The subset of CRM concepts undelighhdata 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 fromthe system aft
transformation ito a CRM-compatible form.
c. For partially accessompatible systems, the subset of CRM concepts by which the system can be queried.

The provider should be able to demonstrate the claimwith suitable test data. The provider should be able to demonstr
its claim according to certain procedures included in any applicable certificate practice related statement.

The provider should either make evidence ofthese procedures publicly available on the Internet on a site nominated b
the ISO community of use, stodt any third party is able to verify the claim with suitable test data, or acquire a cetrtificate
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 provider applying for such certificate and thus, ofits claim with suitable
test data, before issuing the certificate so that the users can trust the information in the CA certificates.

The CAwilgranthe provider of the certified system the righ

Applied Form

The CRM is an ontology in the sense used in computer science. It has been expressed asogirmig stemantic model, in the
hope that this formulation witbe comprehensible to both documentation experts and information scientists alike, while at the
same time being readily converted to macheedable formats such as RDF Schema, KIF, DAML+OIL, OWL, STEP, etc. It can
be implemented in any Relational or olijetiented schema. CRM instances can also be encoded in RDF, 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 tt
CR MO gclasses and51 unique propéies. It does not attempt to articulate the inheritance of properties by subclasses
throughout the class hierarchy (this would require the declaration of several thousand properties, as opposed to 13%). Howe
this definition does contain all of the infoation necessary to infer and automatically generate a full declaration 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 unfanuliajeeit
oriented modelling terminology, and to specify the precise usage of terms that are sometimes applied inconsistentlyeacross
object oriented modelling community for the purpose ofthis document. Where applicable, the editors have trie csteradbnsi
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use terminology that is compatible with that of the Resource Description Framework (RBFommendation of the World
Wide Web Consortium. The editors have tried to find a language which is comprehensible tod¢bmpoter expert and precise
enough for the computer expert so that both understand the intended meaning.

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

identify the items belonging to the class. Thgweperties need not be explicitly
formulated in logical terms, but may be described in a text (here cadledpe not¢that
refers to a common conceptualisation of domain experts. The sum of these traits is
the intension of the class. A class may be tHemain or range of none, one or more
properties formally defined in a model. The formally defined properties need not be |
the intension of their domains orranges: such properties are optional. An item that b
to a class is called anstanceofthis class. A class is associated with an open set of
life instances, known as tlextensiooo f t he cl ass. Here forg
is generally beyond our capabilities to know allinstances of a class in the world and
that the fiture may bring new instances about at any t@me0 World). Therefore a clas:
cannot be defined by enumerating its instances. A class plays a role analogo!
grammatical noun, and can be completely defined without reference to any other cot
(unlike propertieswhich must have an unambiguously defined domain and range). In
contexts, the terms individual class, entity or node are used synonymously with clast
For example:
Personis a class. To be a Person may actually be determined byiakd&teristics, bu
we all know what a Person is. A Person may have the property of being a memb
Group, but it is not necessary to be member of a Group in order to be a Person. W
never know all Persons of the past. There will be more Pens thmes future.

subclass A subclass is alassthatis a specialization of another classgitperclas3. Specialization
or the IsA relationship means that:

1. allinstancesofthe subclass are also instances of its superclass,

2. theintensionofthe subdss extends the intension of its superclass, i.e. its ti
are more restrictive than that of its superclass and

3. the subclass inherits the definition of all of theoperties declared for its
superclass without exceptiorsrict inheritance), in additin to having none, on
or more properties of its own.

A subclass can have more than one immediate superclassand consequently inhe
properties of all of its superclassasuftiple inheritance). The ISA relationship ol
specialization between two omore classes gives rise to a structure known as a (
hierarchy. The ISA relationship 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 Biological Object.
Also, every Person IsA Actor. A Person may die. However other kinds of Actors, su
companies, donoét die (c.f. 2).

Every Biological Object IsA Physical Object. A Phydi€bject can be moved. Hence
Person can be movedalso (c.f. 3).

superclass A superclass is elassthatis a generalization of one or more other clas sesufitsl asse}
which means that it subsumes iatancesof its subclasses, and that it can also hi
additional instances that do not belong to any of its subclassedniemsion of the
superclass is less restrictive than any of its subclasses. This subsumption relation
generalization is the inversétbe IsA relationship or specialization.
In some contexts (e.g. the programming language C++) the term parent class i
synonymously with superclass.

For example:
iBi ological Object subsumes Persono
superce s of Persono. It needs fewer trai

to identify it as a Person.

3 Information about the Resource Description Framework {RfalR be found at http:/Mmww.w3.org/RDF/
Definition of the CIDOC Conceptual Referce Model/ersion6.2.4  ES:. In Progress sincel[7112018] viii



intension

extension

scope note

instance

property

inverse of

The intension of &lassor property is its intended meaning. It consists of one orm
common traitsshared by alinstancesof the class or property. These traits need no
explicitly formulated in logical terms, but may just be described in a text (here ca
scope notgthat refers to a conceptualisation common to domain experts. In particule
so-calledprimitive conceps, which make up most ofthe CRM, cannot be furtherredu
to other concepts by logical terms.

The extension of elassis the set of all real lifénstancesbelonging to the class that fulf
the criteria of itantension. T h i s s iethe serse thatat |3 gemeérally beyond c
capabilities to know all instances of a class in the world and indeed that the futui
bring new instances about at any ti@gén World). An information system may at an
point in time refer to some instaexofa class, which forma subset of its extension.

A scope noteis a textual description of thiensionof aclassorproperty.

Scope notes are not formal modelling constructs, but are provided to help expl
intended meaning and appt at i on of the CRMO6s <cl as
refer to a conceptualisation common to domain experts and disambiguate between ¢
possible interpretations. lllustrative exampistancesf classes and properties are al
regularly provded in the scope notes for explanatory purposes.

An instance of a&lassis a real world item that fulfils the criteria of theension of the
class. Note, that the numbeiin$tancesdeclared for a class in an information systen
typically less than the total in the real world. For example, you are an instance of P
but you are not mentioned in all information systems describing Persons.

For example:

The painting known as the AThe Mona L

An instance of @roperty is a factual relation between an instance ofdbenain and an
instance of theange of the property that matches the criteria of thiension of the
property.

For example:
i The LliscwrentavneofThe Mona Lisaodo i s aiscuirents
owner of 0.

A property serves to define a relationship of a specific kind betweerlassesThe

property is characterized by amension, which is conveyed byscope noteA property

plays a role analogous to a grammatical verb, in that it must be defined with refere
both its domain andrange, which are analogous to the subject and object in gran
(unlike classes, which can be defined independently). It is arbitkdaigh class is selecte
as the domain, just as the choice between active and passive voice in grammar is ar
In other words, a property can be interpreted in both directions, with two distinc
related interpretations. Properties may themselwave properties that relate to ott
classes (This feature is used in this model only in order to describe dynamic subtyf
properties). Properties can also be specialized in the same manner as classes, res
IsA relationships betweesubproperties and theisuperproperties

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

For example:
i Phys i élade ThihglepictsCRM Ent ity 0 i s e g usidepted
byPhysicalMarMa de Thi ngo.

The inverse of a propenty is the reinterpretation @k@perty from range to domain
without more general or more specific meaning, similar to the choice between acti
passive voice in some languages. In contrast to somel&dgarepresentation language
such as RDF and OWL, we regard that the inverse of a property is not a property in i
right that needs an explicit declaration of being inverse of another, but an interpre
implicitly existing for any property. Thiaverse ofthe inverse ofa property is identical
the property itself, i.e. its primary sense of direction.

For example:
i CRM HEadepictegtbphysicalMarMade Thingo is the-i
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subproperty

superproperty

domain

range

Made ThingdepictsC RM Ent i t y o
A subproperty is aproperty that is a specialization of another property |
superproperty). Specialization or IsA relationship means that:
1. allinstancesofthe subproperty are also instances of its superproperty,
2. theintensionofthe subproperty extesdhe intension ofthe superproperty, i.e.
traits are more restrictive than that of its superproperty,
3. thedomainofthe subproperty is the same as the domain of its superpropert!
subclasofthat domain,
4. therange of the subproperty is the saras the range of its superproperty o
subclass ofthat range,
5. the subproperty inherits the definition of all of the properties declared fc
superproperty without exceptiorsrict inheritance), in addition to having none
one ormore properties osibwn.

A subproperty can have more than one immediate superproperty and consequently i
the properties of all of its superpropertiesi(tiple inheritance). The IsA relationship ol
specialization between two or more properties gives rise to the structure we calla pr
hierarchy. The IsA relationship is transitive and may not be cyclic.

Some objecbriented programming languages, such as C++, do mbéioaconstructs that
allow for the expression of the specialization of properties apmerties

Alternatively, a property may be subproperty of ingerse ofanother 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. theintensionofthe subproperty extends the intension of the inverse of the ¢
property, i.e. its traits are more restrictive than that of the inverse of the
propety,

3. thedomainof the subproperty is the same as the range ofthe other propert
subclas®fthat range,

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

5. the subproperty inherits the definitiof all of the properties declared for the otl
property without exceptions{rict inheritancg in addition to having none, one ¢
more properties of its own. The definitions of inherited properties have 1
interpreted in the inverse sense of di@tbfthe subproperty, i.e., from range
domain.

A superproperty is property that is a generalization of one or more otherproperties
subproperties), which means that it subsumes aditancesof its subproperties, and that
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 i® tihverse of the ISA relationship ¢
specializationA superproperty may be a generalization ofitherse ofanother property

The domain is thelassfor which aproperty is formally defined. This means thi
instancesof the property are applicable to instances of its domain class. A property
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 gramn
subject ofthe phrase for which the property is analogous to the verb. Itis arbitrary, \
class is selected as the domain and which asatigee, just as the choice between acti
and passive voice in grammar is arbitrary. Property names in the CRM signed to be
semantically meaningful and grammatically correct when read from domain to. tan
addition, the inverse property name, normally given in parentheses, is also designe
semantically meaningfuland grammatically correct when readriioge to domain.

The range is thelassthat comprises all potential values gftaperty. That means tha
instancesofthe property can link only to instances of its range class. A property mus
exactly one range, although the range classatagys contain instances that are not t
value ofthe property. 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, juss the choice between active and passive voic
grammar is arbitrary. Property names in the CRM are designed to be semat
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meaningful and grammatically correct when read from domain to ramgeldition the
inverse property name, normally giverparentheses, is also designed to be semantic
meaningful and grammatically correct when read from range to domain.

Inheritance ofroperties from superclassedo subclassesneans that if an item xis a
instanceofaclassA, then
1. all properties that musthold for the instances of any ofthe superclasses of A
also hold foritem x, and
all optional properties that may hold for the instances of any ofthe superclasses of A
also hold foritem x.

Strictinheritance means that there are no exceptions to the inheritarmrepdrties from
superclassego subclassesFor instance, some systems may declare that elephan
grey, and regard a white elephant as an exception. Under strict inheritance ihwiou
that: if all elephants were grey, then a white elephant could notbe an elephant. Obv
not all elephants are grey. To be grey is not part aittemsionofthe concept elephar
but an optional property. The CRM applies strict inheritance asraaiization principle.

Multiple inheritance means that alassA may have more than one immediatgerclass
The extension of a class with multiple immediate superclasses is a subset @
intersection of all extensions of its superclasses.imtensionof a class with multiple
immediate superclasses extends the intensions of all its superclasses, i.e. its traits a
restrictive than any of its superclasscs
hierarchyo is a directed graph and no
there are necessarily repetitions of the same class at diffessitions in the list.

For example, Person is both, an Actor and a Biological Object.

Multiple Instantiation is the termthat describes the case that an instance ofclass A
regarded as an instance of one or more otheses B1...n at the same time. When mult
instantiation is used, it has the effect that the properties of all these classes
available to describe this instance. Forinstance, some patrticular cases of destructi
also be activities (e.g..Hesot r at os 6 deed) , but not
destruction of Herculaneum). In comparison, multiple inheritance describes the case
instances of a class A are implicitly instances of all superclasses of A, by virtue
definition of the class A, whereas the combination of classes used for multiple instan
is a characteristic of particular instances only. It is important to note that mu
instantiation is not allowed using combinations of disjoint classes.

iThe difference between enduring ant
endurantsand perdurant3 is related to their behaviour in time. Endurants are wh
present (i.e., all their proper parts are present) at any time they are peeséatrants, or
the other hand, just extend in time by accumulating different temporal parts, so that,
time they are present, they are only partially present, in the sense that some of their
temporal parts (e.g., their previous or future g¢&d may be not present. E.g., the piece
paper you are reading now is wholly present, while some temporal parts of your re
are not present any more. Philosophers say that endurants are entities that are in tin
lacking however temporal par{so to speak, all their parts flow with them in tim
Perdurants, on the other hand, are entities that happenin time, and can have tempo
(all their parts are fixedl8l)j.n time). o

A shortcut is a formally defined singfgoperty that represents a deduction or join o
data path in the CRM. Treeope noteofall properties characterized as shortcuts desc
in words the equivalent deduction. Shortcuts are introduced for the edsgs common
documentation practice refers only to the deduction ratherthan to the fully developes
For example, museums often only record the dimension of an object without docume
the Measurement that observed it. The CRM declares shortculisitiyxas single
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, thi
contains in its schema the properties of the full data pathiekpgy the shortcut.

Monotonic reasoning is a term from knowledge representation. A reasoning fc
monotonic if an addition to the set of propositions making up the knowledge base
determines a decrementin the set of conchssthat may be derived fromthe knowled
base via inference rules. In practical terms, if experts enter subsequently correct sta
to an information system, the system should notregard any results from those statet
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invalid, when a new one @ntered. The CRM is designed for monotonic reasoning an
enables conflicfree merging of huge stores of knowledge.

Classeare disjoint if the intersection of theiktensiongs an empty set. In other word:
they have no commadmnstancesin any possible world.

The term primitive as used in knowledge representation characterizes a concept
declared and its meaning is agreed upon, but thatis not defined by a logical deductic
other concepts. For example, mother haydescribed as a female human with child. Tt
motheris not a primitive concept. Event howeveris a primitive concept.

Mostofthe CRM is made up of primitive concepts.

The fAOpen World Assumptiono i s cleratterizes
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 doemore fundamenta
problems of cognition in the systembs
information systems. Our records about the past are necessarily incomplete. In a
there may be items that cannot be clearly assignedit@aclass

In particular, absence of a certaroperty for an item described in the system does
mean that this item does not have this property. For example, if one itemis descri
Biological Object and another as Physical Object, this does not imply that the latte
not be a Biological Object asell. Thereforecomplementsof a class with respect to
superclasscannot be concluded in general from an information system using the
World Assumption. For exampl e, one <ca
that are not BiologicalQbect s in the real worl do,
known to the systemas Physical Objects but that are not known to the systemas Bic
Objectso.

The complement of a class A with respect to one okitperclassed is theset of all
instancesof B that are not instances of A. Formally, it is thethebretic difference of the
extensionof B minus the extension of A. Compatible extensions of the CRM shoulc
declare anylasswith theintensionof them being the complement of one or more ot
classes. To do so will normally violate the desire to describ©pan World. For
example, for all possible cases of human gender, male should not be declared
complement of female or vice versa. Wiiabmeone is both or even of another kind?

Query containmentis a problemfrom database theory: A query X contains another
Y, if for each possible population of a database the answer set to query X contains a
answerseb query Y. If query X and Y were classes, then X woulddgzerclassof Y.

Interoperability means the capability of different information systems to commun
some oftheir contents. In particular, it may mean that

1. two systems camxehange information, and/or

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

Generally, syntactidnteroperability is distinguished frosemantic interoperability .
Syntactic interoperability means that the information encoding of the involved systen
the access protocols are compatible, so that information can be processed as di
above without error. However, this does not mean that each system praobestas in a
manner consistent with the intended meaning. For example, one system may use
called AActoro and another one called
both tables may only be retrieved as distinct, even though thelpanegexactly the sam
meaning. To overcome this situation, semantic interoperability has to be added. The
relies on existing syntactic interoperability and is concerned only with adeimgntic
interoperability.

Semanticinteroperability means the capability of different information systems
communicate information consistent with the intended meaning. In more deta
intended meaning encompasses

1. the data structure elements involved,

2. theterminology appearing as dand

3. theidentifiers used in the data for factualitems such as places, people, obje
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Obviously communication about data structure must be resolved first. In this
consistent communication means that data can be transferred between dataes
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. Therefore ser
interoperability is regarded as achieved if elements can be found that provide a reas
close generalization for the transfer or merge. This problemis being studied theoreti
the query containment problem. The CRM is only concerned with semar
interoperability on the level of data structure elements.

We use the term "property quantifiers” for the declaration of the allowed numk
instancesof a certairproperty that can referto a particularinstance ofthiage class or
thedomainclass ofthat property. These declarations are ontological, i.e. they refer 1
nature of the real world described and not to our current knowledge. For example
person has exactly one father, but collected knowledge may refeméo oe or many.
The fundamental ontological distinction between universals and particulars ci
informally understood by considering their relationship with instantiation: particulars
entities that have ninstancesin any possible world; universals are entities that do h
instancesClassesandproperties (corresponding to predicates in a logical language)
usually considered to be universals. (after Gangemi et al. 2002, pp8166

All knowledge contained in an information system must have been introduced into th
system by some human agent, either directly or indirectly. Despite this fact, many, if
most, statements within such a systemwill lack specific attribution of aythbhiat being
said, in the domain of cultural heritage, it is common practice that, forthe processes
collection documentation and management, there are clearly and explicitly elaborate
systems of responsibility outlining by whomand how knowledgéesadded and or
modified in the system. Ideally these systems are specified in institutional policy and
protocol documents. Thus, it is reasonable to hold that all such statements that lack
authority attribution within the information system carfact, be read as the official view
of the administrating institution of that system.

Such a position does not mean to imply that an information systemrepresents at an
particular moment a completed phase of knowledge that the institution promotes, Ra
means to underline that, in a CH context, a managed set of data, at any state of elak
will in fact embody an adherence to some explicit code of standards which guarante:
validity of that data within the scope of said standards aipdzedtical limitations. So long
as the information is under active management it remains continuously opento revis
and improvement as further research reveals further understanding surrounding the
of concern.

A distinct exception to this rule iepresented by information in the data set that carries
with it an explicit statement of responsibility.

In CRM such statements of responsibility are expressed though knowledge creation
such as E13 Attribute Assighment and its relevant subclassgmformation in a CRM
model that is based on an explicit creation event for that piece of information, where
creatords identity has been given, is
responsibility of the actoridentified as causal iattevent. For any information in the
system connected to knowledge creation events that do not explicitly reference their
creator, as wellas any information not connected to creation events, the responsibili
back to the institution responsible fhe database/knowledge graph. That means that f
information only expressed through sh
creation event has been explicitly specified, the originating creation event cannot be
deduced and the responsibilior the information can never be any other body than the
institution responsible for the whole information system.

In the case of an institution taking over stewardship of a database transferred into th
custody, two relations of responsibility for thedwledge therein can be envisioned. Ifth
institution accepts the dataset and undertakes to maintain and update it, then they te
responsibility for that information and become the default authority behind its statem
as described above. If, on tbther hand, the institution accepts the data set and stores
without change as a closed resource, then it can be considered thatthe default auth
remains the original steward.

Transitivity is defined in the standard way found in math#cs orlogic: A property P it
transitive if the domain and range is the same class and for all instances x, y, z of thi
the following is the case:If x is related by Pto y and y is related byP to z, then xis re¢
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by P to z. The intention @fproperty as described in the scope note will decide whett
property is transitive. For example overlaptime or in spaceare nottransitive while
occurs before is transitive. Transitivity is especially usefulwhen CRM is implemente(
systemwith deduction.

Property Quantifiers

Quantifiers for properties are provided for the purpose of semantic clarification only, andrettdaddreated as implementation
recommendations. The CRM has been designed to accommodate alternative opinions and incomplete information, and there
alproperties should be implemented as option(ad, m:n0d, mr)edp)e.a
the term ficardinality constraintso is avoided here, as |

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

document, a verbal and a numeric one. The verbal notsati
such aslhnqgoOo,Whiole the terms fioned, Amanyod and finecessar)
where a range instance cannot exist without an ingbtahoe

its range.

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

one to mayy
(0,n:0,1)

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

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

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

many to one,
necessary
(1,12:0,n)

one to many,
dependent
(O,n:1,1)

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

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

Definition of the CIDOC Conceptual Refere Modelersion 6.2.4

Unconstrained: An individual domain instance and range instance of this property cat
zero, one or more instances of this property. In other words, this property is option
repeatable forits domain and range.

An individual domain instance of this property can have zero, one ormore instances
property, but an individual range instance cannotbe referenced by more than one inst:
this property. In other words, this property is optidoaits domain and range, but repeata
for its domain only. I n sonpeutcd.ntexts

An individual domain instance of this property can have zero or one instance ofthis prc
but an individuarange instance can be referenced by zero, one or more instances
property. In other words, this property is optional for its domain and range, but repeata
its range only. In some ececomt.exts this

An individual domain instance of this property can have one or more instances ¢
property, but an individual range instance can have zero, one or more instances
property. In other words, this property is necessary and repleafor its domain, anc
optional and repeatable for its range.

An individual domain instance of this property can have one or more instances ¢
property, but an individual range instance cannot be referencedrbytinan one instance ¢
this property. In other words, this property is necessary and repeatable for its doma
optional but not repeatable for it sout:

An individual domain instance of this property must have exactly one instance ¢
property, but an individual range instance can be referenced by zero, one or more insti
this property. In otherwords, this property is necessary and not repeatdisi@bmain, and
optional and repeatable for its ramge.

An individual domain instance of this property can have zero, one or more instances |
property, but aimdividual range instance mustbe referenced by exactly one instance ¢
property. In otherwords, this property is optional and repeatable for its domain, but nec
and not repeatable for its rangneo.utlon s

An individual domain instance of this property can have one or more instances ¢
property, but an individual range instance mustbe referenced by exactly one instance
property. In other wals, this property is necessary and repeatable for its domain
necessary but not repeatable for it surt

An individual domain instance of this prape must have exactly one instance of tt
property, but an individual range instance can be referenced by one or more instances
property. In other words, this property is necessary and not repeatable for its doma
necessary andrepeatablefoi t s range. I n some conhhe@&x
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one to one An individual domain instance and range instance of this property must have exac!
(1,1:1,1) instance ofthis property. In otherwords, this property is necessary areppaatable for its
domain and for its range.

The CRM defines some dependencies between properties and the classes that are theirdomains orranges. These can be one
both ofthe following:

A) the property is hecessary forthe domain

B) the propertys necessary forthe range, or, in otherwords, the range is dependent on the property.
The possible kinds of dependencies are defined in the table above. Note that if a dependent property is nhot specified fo
instance of the respective domain or rarigeeans that the property exists, but the value on one side of the property is unknown.
In the case of optional properties, the methodology proposed by the CRM does not distinguish between a value being unknow
the property not being applicable at &br example, one may know that an object has an owner, but the owneris unknown. In &
CRM instance this case cannot be distinguished from the fact that the object has no owner at all. Of course, such details
always be specified by a textual note.

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

T Classes are identified by numbers preceded by the lett
and are named using noun phrases (nonamalips) using title case (initial capitals). For example, E63 Beginning of
Existence.

T Properties are identified by numbers preceded by tehe |
case. Properties with the charactertofst es are named in the present tense, s
events are named in past t eRiz6employed @vdsermptoyedin)arri ed out . O

1 Property names should be read in theirpamnenthetical form forte domairto-range direction, and in parenthetical form for
the rangeto-domain direction. Reading a property in rasige&lomain direction is equivalent to the inverse of that property.
Following a current notational practice in OWL knowledge representatimuage, we representinverse properties in this
text by adding a letter fAio following the identificat
P59i is located on or withirwhich is the inverse ¢159 has section (is lotad on or within).

1 Properties with a range that is a subclass of E59 Primitive Value (sugeh @RM Entity. P3 has note: E62 Strirfgr
example) have no parenthetical name form, because reading the property name in the-dangen direction is not
regarded as meaningful.

1 Properties that have identical domain and range are either symmetric or transitive. Instantiating a symmetric propesty impli
that the same relation holds for both tteemainto-range and the range-domain directions. An example tifis iSE53 Place.

P122 borders with: E53 Plac&he names of symmetric properties have no parenthetical form, because readingin the range
to-domain direction is the same as the dontairange reading. Transitive asymmetric properties, sudida3eriod P9
consist of (forms part of): E4 Perigldave a parenthetical form that relates to the meaning ofthe inverse direction.

1 The choice ofthe domain of properties, and hence the order of their names, are established in accordance with the follow
priority list:

1 Temporal Entity and its subclasses
1 Thing and its subclasses

1 Actorand its subclasses

1 Other

About the logical expressions of the CRM

The present CRM specifications are annotated with logical axioms, providing an alternative fpm@ssions of the CRM
ontology. This section briefly introduces the assumptions that are at the basis ofthe logical expression ofthe CRM (for a f
detailed account ofthe logical expression of semantic data modelliing, Yee [1]

The CRM is expressaaterms of the primitives of semantic data modelling. As such, it consists of:
1 classeswhich represent general notions in the domain of discourse, such as the CRER&IRsssonwhich represents
the notion of person;
1 propertieswhich represent thdrary relations that link the individuals in the domain of discourse, such as the CRM
propertyP152 hasparediti nking a person to one of the personds p:

Classes and properties are used to express ontological knowledge by means of various kirstisinfisos uch as stass/sub

4 [1] R. Reiter (1984). Towards a logical reconstruction of relational database theory. In Brodie, M. L., Mylopoulos, J., an
Schmidt, J. W., editors, On Conceptual Modelling, pagesZA®. Springer Verlag, New Yy NY
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property links, e.gE21Personis a sukclass 0E£20 Biological Objector domain/range constraints, e.g., the domalPil&R2 has
parentis clas€21Person.

In contrast, firstorder logicbased knowledge representatieties on a language for formally encoding an ontology. This
language can be directly put in correspondence with semantimdeéllingin a straightforward way:

1 classes are named byary predicate symbaglsonventionally, we usgE21 as the unary prediate symbol
corresponding to clas€E21Person

1 properties are named bynary predicate symbalsonventionally, we usB152 as the binary predicate symbol
corresponding to property P152 has parent

Ontology is expressed in logic by meansogfical axiomswhich correspond to the constraints of semantic modelling. These
axioms use the wellnown nonlogical symbols (and for conjunction, or for disjunction, implies for implication, not for negation,
forall for universal quantification and exists for existiahgquantification) and the predicate symbols representing the involved
classes and properties. For instance, the abovelasblink betweeB21PersonandE20 Biological Objectan be formulated

in logic as the axiom:

(forall X) [E21(X) implies E20(X)]

(reading: for all individuals x, if x is B21 then xis arE20). In the specifications, universal quantifiers are omitted for
simplicity, so the above axiom is simply written:

E21(x) implies E20(X)
Likewise, the above domain constraint on propBit$2 has parentan be formulated in logic as the axiom:
P152(x,y) implies E21(x)

(reading: for all individuals xand y, if x isRl52 of y, then xis an E21).

These basic considerations should be used by the reader to understand the logical axoens sieated into the present
specifications. If the reader wishes to know the completedidér language that has been used for the logical expression of the
CRM, he is referred to [2]

Modell ing principles

The following modelling principles have gied and informed the development ofthe CIDOC CRM.

Monotonicity

Because the CRM6és primary role is the meaningful integr:
sense of Domain Theory. That is, the existing CRM constructherditductions made 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 aaitae éoover a
certain timespan. By this extension, no existing IsA Relationships or property inheritances are compromised.

In addition, the CRM aims to enable the formal preservation of monotonicity when augmenting a particular CRM compatib
system. hat is, existing CRM instances, their properties and deductions made from them, should always remain valid-and we
formed, even as new instances, regarded as consistent by the domain expert, are added to the system.

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

In orderto formally preserve monoioity for the frequent cases of alternative opinions, all formally defined properties should be
implemented as unconstrainedany: many) so that conflicting instances of properties are merely accumulated. Thus knowledge
integrated following the CRM servas a research base, accumulating relevant alternative opinions arouddfivell entities,

5[2] C. Meghiniand M. Doerr (2016 first-order logic expression ofthe CIDOC Conceptual Reference M@dbmitted for
publication.
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whereas conclusions about the truth are the task ofepded scientific or scholarly hypothesis building.

For example:

El Greco and even King Arthur should alys remain an instance of E21 Person and be dealt with as existing within the sense o
ourdiscourse, once they are entered into our knowledge base. Alternative opinions about properties, such as thes birthplace
their living places, should be accuratdd without validity 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 exisirgce. Sta
instances of such properties for an itemin terms oR® only means that these properties existed during spangcular
time-span. Therefore, one itemmay have multiple instances of the same property reflecting an aggregation of these instances
the timespan of its existence. If more temporal details required, the CRM recommends explicitly describing the events of
acquiring orlosing such property instances, such as by E9 Move etc. By virtue of this principle, the CRM achieves monotonici
with respect to an increase of knowledge about the stdtas item at different times, regardless of their temporal order.

However, for some of these properties many <collection
Acurrent ownero. Using s uatdbasemamageris abie totvelify thetres peetivenealiy mtshe late $t -
date of validity of the database. Obviously, this information isimonotonic, i.e., it requires deletion when the state changes. In
orderto preserve a reduced monotonicity, thespéties have timaeutral 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 or
recommended if they can be maintained consistentlyer@ibe, they should be reclassified by their timeitral superproperties.

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

Minimality
Although the scope ofthe CRM is very broad, the modelitselfis constructed as economically des. possib

1 Aclassis notdeclared unless itis required as the domain or range of a property not appropriate to its superckas, or it
key concept in the practical scope.

1 CRM classes and properties that share a superclass aexclosive by default. F@xample, an object may be both an
instance of E20 Biological Object and E22 Mmade 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 propeies are declared as shortcuts oflonger, more comprehensively articulated paths that connect the same domain-
range classes as the shortcut property via one or more intermediate classes. For example, thejBopeytgical Thing. P52

has current ower (is currentowner of): E39 Actpis a shortcutfora fully articulated path from E18 Physical Thing through E8
Acquisition to E39 Actor. An instance of the fullyrticulated path always implies an instance of the shortcut property. However,
the inver® may not be true; an instance of the fallyiculated path cannot always be inferred from an instance of the shortcut

property.

The class E13 Attribute Assignment allows forthe documentation of how the assignment of any property came about, and whc

opinion it was, even in cases of properties not explicit
Disjointness

Classes are disjoint if they share no common instances in any possible world. That implies that it is not possibleitdénaant
item using a combinain of classes that are mutually disjoint or with subclasses ofthefi(eee ! t i pl e i nstanti

i T e r mi n dhlere areymar)y examples of disjoint classes in the CRM.

A comprehensive declaration of all possible disjoint class combinatiforsled by the CRM has not been provided here; it
would be of questionable practical utility, and may easily become inconsistent with the goal of providing a concis@definitio
However, there are two key examples of disjoint class pairs that are fundbimerffective comprehension of the CRM:

1 E2 Temporal Entity is disjoint from E77 Persistent ltem.Instances of the class E2 Temporal Entity are perdurants,
whereas instances of the class E77 Persistent Item are endurants. Even though instances of E77 Persistent Iltem h:
limited existence in time, they are fundamentally different in nature froranmtsts of E2 Temporal Entity, because they
preserve their identity between events. Declaring endurants and perdurants as disjoint classes is consistent with
distinctions made in data structures that fall within

1 E18 Physical Thing is disjoint from E28 Conceptual Object.The distinction is between material and immaterial items,
the latter being exclusively manade. Instances of E18 Physical Thing and E28 Conceptual Object differ in many
fundamental ways; for example, the prodarcbf instances of E18 Physical Thing implies the incorporation of physical
material, whereas the production of instances of E28 Conceptual Object does not. Similarly, instances of E18 Physi
Thing cease to exist when destroyed, whereas an instan28 @idhceptual Object perishes when it is forgotten orits last
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physical carrieris destroyed.

Extensions

Since the intended scope of the CRM is a subset of the
designedto be extensihrough the linkage of compatible external type hierarchies.

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

correct according to the CRM6s semantics, regardless o
semantics alone, oraccording to the CRM plus compatible exterSions. e xa mp | e, a query such a

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

A sufficient condition for the compatibility of an extension with the CRM is ®©BM classes subsume all classes of the
extension, and all properties of the extension are either subsumed by CRM properties, or are part of a path for which a Cl
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 Actor and E30 Right
exampl e. This is a natural consequence of staying witt
unlimtedd omain of discourse. These O6underdevelopedd concept:

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

In mechanisms 1 and 2the CRM concepts subsume and thereby coverthe extensions.

In mechanism 3,hte information is accessible at the appropriate point in the respective knowledge base. This approach
preferable when detailed, targeted queries are not expected; in general, only those concepts used for formahegeeryontye
explicitly modelled.

Transitivity

CRM is formulated as a class systemwith inheritance. A property P with domain A and range B will also be a property betwe
possible subclasses of A and B. In many cases there will be a common subclass C of A and B. In these cases wpertyhe pro
restricted to C, thatis, with C as domain and range, the restricted property could be transitive. For instance, asninfojaeitti

can be incorporated in a symbadbjectand thus an information object can be incorporated in another tiomobject.

In the definition of CRM the transitive properties are explicity marked as such in the scope notes. Allunmarked phpeldies

be considered as nwansitive

Assistance for reducing to core CRM model

CRMbase (or an extentiofiiib) may be extended by declaring subclasses of existing classes as well as superclasses. Inthe forn
case, all properties of the CRM class will hold for the subclasses. In the latter case, the scope of the @iRkbibastended

and a property of thERMbase class may hold for the new superclass but not necessarily. In tagooaserty p of a class A

also holds for a new superclass B it should be a conservative extension. That is, when restricted to the originaktdasethe e

pr oper identical e origimal property p. In genesmauperproperty is said to be a conservative extension of a
subproperty when it is identical to the sub property when restricted to its domain and range.

Taken on its own, CRMbase is not affected by suohreservativextension of scope, since itis not concerned with A. This is
similar to what in logic is called a conservative extension of atheory. This construct is necessary for an effective modular
management of ontologies, but is not possible witlctimeent way RDF/OWL treats it.

In first order logic the conservative extension of a property can be expressed as follows. Assume that A and C areafubclasses
and D respectivelyartdh at p, p6 are properties between A, C and B, D
A(X) 6 B(X)
C(x) 0 D(x)
P(x,y)0 A(X)
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If p6é is a conservative extention of p then
AX)" Cly)y Po( x P&y I

Specific Modelling Constructs

About Types

Virtually all structured descriptions of museum objects begin with a unique object identifief@nuhtion 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 object belongs to a particular category. & itben€RM 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 contrast to instances of E41 Appeilhiarenised to name
instances of CRM classes.

E55 Type is the CRM6s interface to domain specific onto!
of E55 Type, forming hierarchies of terms, i.e. instances of E55 Type linkeell2izhas 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, corresponding taewhat i
current practice ithe majority of information systems. The class E1 CRM Entity is the domain of the property P2 has type (i
type of), which has the range E55 Type. Consequently, every class in the CRM, with the exception of E59 Primitive Valu
inherits the property P2 Batype (is type of). This provides a general mechanism for simulating a specialization of the
classification of CRM instances to any level of detail, by linking to external vocabulary sources, thesauri, clas siffeartiancs
ontologies.

Analogous tahe function ofthe P2 has type (is type of) property, some properties in the CRM are associated with an addition
property. These are numbered in the CRM documentatiysn wi
falls undetE55 Type. Their purpose is to simulate a specialization of their parent property through the use of property subtyp
declared as instances of EG5 Type. They do not appear in the property hierarchy list but are included as part of the prop
declarationsand referred to in the class declarations. For example, P62.1 mode of depiction: E55 Type is associated with E
Physical Marmade Thing. P62 depicts (is depicted by): E1 CRM Entity.

The class E55 Type also serves as the range of properties thataetategorical knowledge commonly found in cultural
documentation. For example, the propd?th25 used object of type (was type of object useenables the CRM to express
statements such as fAthis casting wdeenagnurkrbwnoeudmenteriechodjech, a me
mould, that was actually used. This enables the specific instance of the casting to be associated with the entire type
manufacturing devices known as moul ds .dvigR2 has type (is,type df) thiso b |
term. This indirect relationship may actually help in detecting the unknown object in an integrated environment. Onglde other
some casting may refer directly to a known mouldRi®% used specific object (wasaasfor) So a statistical question to how
many objects in a certain collection are made with moulds could be answered correctly (following both paths Pi®ugkd
specific object (was used ferP2 has type (is type adndP125 used object of typeds type of object used)im his consistent
treatment of categorical knowledge enhances the CRMb6s al

In addition to being an interface to external thesauri and classification systems E55 Type is an ordinantb & €RiM and a
subclass of E28 Conceptual Object. ES5 Type and its subclasses inherit all properties fromthis superclass. Thushahether wi
CRM class E83 Type Creation the rigorous scholarly or scientific process that ensures a type is exhaestiedddand
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 publication of the type definition in piisa@ o olarly
forum. This is very central to research in the | ptibreasas Cci ¢
Aiprotologue, 0 and the exemplary specimens as fAdoriginal ¢

Finally, types, that isinstances of E55 Type and its subclasses, are used to characterize the instances ofa CRM class and he
refine the meaning of the class. A P hastypé (s type ofrt tbe oth@m b
hand, in an amistory application of the CRM it can be adequate to extend the CRM class E21 Person with a §iiclass
Artistt. What is the difference of the type dbdartistd and th
difference.Bothd not e the concept O6artistd and identify the same
and the class of types may be seen as a metaclass. Since current systems do not provide an adequate control of userd
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metaclasseshe CRM prefers to modelinstances of E55 Type as if they were particulars, with the relationships described in tt
previous paragraphs.

Users may decide to implement a concept either as a subclass extending the CRM class systemor as an instaryqeeo fAE55 T
new subclass should only be created in case the concept is sufficiently stable and associated with additional explidéty mode
properties specific to it. Otherwise, an instance of E55 Type provides more flexibility of use. Users that may desatritoe a
discourse not only using a concept extending the CRM but also describing the history of this concept itself, may chabsk to mo
the same concept both as subclass and as an instance of E55 Type with the same name. Similarly it should basggpadied
practice to foresee for each term hierarchy refining a CRM class a termequivalent of this class as top term. For ingtance, a
hierarchy for instances of E21 Person may begin with APe¢

Temporal Relation Primitives based on fuzzy boundaries

It is characteristic for sciences dealing with the past, such as history, archaeology or geology, to derive temporaatopologi
relations from stratigraphic and other observations and from considerations of causality between eventse&sothibe

Cl boC CRM introduced in version 3.3 the whole set of t
P120). It was regarded at that time as a-uslified, exhaustive and sufficient theory to deal with temporal topological
relationships of spatiotemporal phenomena relevant to
assumption of known, exact endpoints of time intervals {§pens), described by an exhaustive set of mutually exclusive
relationdips.

Since many temporal relations can be inferred from facts causal to them, e.g., a birth necessarily occurring beford@amglinten
interaction of a person with otherindividuals, or from observations of material evidence without knoveihg tete time, the
temporal relationships pertain in the CIDOC CRM to E2 Temporal Entities, and not theiBpams, which require knowledge

of absolute time. I f absolute times are knownculuschreddaithe i o |
kind of primary scientific insight the CRM, as a core model, is interested in. However, their application turned out to b
problematic in practice for two reasons:

Firstly, facts causal to temporal relationships result in expression®fteat require a disjunction (logical OR condition) of
All enbés relationships. For instance, a child maysdureesst il
birth may beequal todeathmeetwith death or bdeforedeathThe knowledge representation formalism chosen for the CRM
however doesot allow for specifyingdisjunctions, except within queries. Consequently, simple properties of the CRM that
imply a temporal order, such BR434 continueccannot be declared as sutyperties of the temporal relationship they do imply,
which would be, in this c¢as e:-byfcontihg finshes, fineledily sequalxy dueng bra p s
overl app @14 siaytsheflfrestieeendof

Secondly,nature dos not allow us to observequality of points in time. There are three possible interpretations of this
impossibility to observe these equality of points.Common to all three interpretations is that they can be describeaf fuzeyms
boundaries. The madproposed here is consistent vaththree of these interpretations.

1. Any observable phenomenon that can be dated heguaal temporal extent with fuzzy boundariesof gradual
transition from not existing to definitely existing and then to no longestaxy.

2. These fuzzy boundaries can also be interpreted as the time intervals about which experts, even with a compl
knowledge of the described phenomenon, may not agree as to whether this phenomenon is already ongoing or not, or
ongoing or not.

3. Under a third interpretation, the fact that an instance of E2 Temporal Entity is ongaiagabservablewithin the
fuzzy boundaries.

Consider, for instance, a birth. Extending over a limited andmegiigible duration in the scale of hours it begimsl &nds
gradually (1), but can be given alternative scientific definitions of start and end points (2), and neither of theseteambeed
with a precision much smaller than on a scale of minute3i{&fuzzy boundariedo notdescribehe relation ofincomplete or
imprecise knowledge to reality. Assuming a lowest granularity in tima &paroachvhich doesiot help, because the relevant
extent of fuzziness varies at a huge scale even in cultural reasoning, depending on the gypenadépa considered. The only
exact matclis betweerarbitrarily declared time intervals, such as the end of a year being equal to the beginning ofthe next yea
or that AEarly Minoano ends exactly when AMiddle Minoani
Consequently, we introducepthiemiet iavehnsedav wietth otfh é t feariploorvailn g
1 Itis aminimal set of properties that allows for specifying all possible relations between two time intervals given by their
start and end pots, either directly, or by conjunction (logical AND condition) of the latter.

1T Start and end points are interpreted as fAthicko fuzz
1 Conditions of equality of end points are relaxed to the condition that the fuzzy b@sodarap. Therefore knowledge

of the shape of the fuzzy functionrist needed.
T All of Allends relationships can be expressed either
1 In case oftime intervals without or with negligibly short fuzzy boundars , al |l of Al l ends rel e

described by adequate conjunctions of these properties.
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1 No relationship is equalto the inverse of another. Inverses are specified by exchanging the roles of domain and range.

Notation

We use the following otation:
Comparing two instances of E2 Temporal Entity, we deoogwith capital letter Aits (fuzzy) starting timavith Astéand its
(fuzzy) ending time wittA®"d suchthat A = [AS2 Ae"q; we denote th@ther with capital letter Bts (fuzzy) starting time with
Bsta"and its(fuzzy) ending time wittB®"4 such that B =gsta" B*"q.
Weidentify a temporal relatiowith a predicatename(label)anddefine it byone or more (in)equality expressions betweenits end
points, such as:
A starts before the end &fif and only if( [ Aptart < Bend
We visualize a temporal relation symbolizing the temporal extettgdfistance A and B of E2 Temporal Entity &®rizontal
bars, considered to be on hnrizontal timeline proceedindgrom left to right. The fuzzy boundary areas are symbolized by an
increasing/decreasing color gradient. The different choices of relative arrangement the relationship allows for areglgynbolize
two extreme allowed positions of instance A with respeicidtance B connected by arrows. The reader may imagine it as the
relative positions of a train A approaching a station B. If the relative length of A compared to B matters, two diagrams are
provided.
Interior

time points for which

the described Temporal Entity

is definitely ongoing

Boundary
fuzzytransitions zones
in which the described
TemporalEntity is
developingor vanishing

A starts before the end of B

l
. A Eggé = = -

Overview of Temporal Relation Primitives

The final sebftemporatelationprimitives can be separated into two groups:

1) Those based on improper inequalities, such*880OB*"Y(odd number items in tHist below table 1)
2) Those based on properinequalities, sugk®s8< B*"d(even number itemis the list belowtable 1)

Improper inequalities with fuzzy boundaries are understood as extending into situations in which the fuzzy boundaries oft
respective endpoints may overlap. In otherwords, they include situations mitndacinotbe decided when one interval has
ended and when the other started, but there is no knowledge of a definite gap between these endpoints. In a propaithequality
fuzzy boundaries, the fuzzy boundaries of the respective endpoints must fappmer there is knowledge of a definite gap
between these endpoints, forinstance, a discontinuity between settlement phases based on the observation of archaeolo
layers

1. P173 starts before or at the end of

0 Astart )K en(_i
2. P174 starts before thend of
o Astart < Bend
3. P175 starts before or with
0 ASlaI’t )K sta.rt
4. P176 starts before
O ASlaI’t < Etart
5. P182 ends before or at the start of
o Aend )K sta_rt

6. P183 ends before
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o Aend< Btart
7. P184 ends before or with the end of

o Ae"d)K eng
8. P185 ends before the end of
o Aend< Bnd

Table 1, temporal relation primitivegthout inverse labels
Exampl es

E1 CRM Entity

P88 consists of
(forms part of)

E77 persistent Item

E39 Actor £70 Thing
on E41 Appellation A
P87 is iden /tified by P53 has former or currenfllocation
on (iden/tifies ) (is form | er or current Ig¢ation of)
- E51 Contact Point
P76 has contact point
(provides access to) /
) E44 Place Appellation
P55 hag| curre |nt location
(cufr ently | holds)
E45 Address P59 has section
(is located on or  wi |thin
E48 Place Name
’ E47 Spatial Coordinates ‘ 11 1,n
X . - on
\ E46 Section Definition I( Ps8 ngff:;;'zzggg'non ! E18 Physical Thing ‘
0o,n
0’1 . | .
E19 Physical Object

fig. 2 reasoning about spatial information

The diagram above shows a patrtial view of the CRM, representing reasoning about spatial information. Five of the nian hierarc
branches are included in this view: E39 Acfiill Contact Point, E41 Appellation, E53 Place and E70 Thing. All classes are
shown as bluewhite rectangles. Properties are shown as single arrows. In some cases the order of priority for property names h
been reversedin orderto facilitate reading the diagramfrom left to right. Double arrows indicate IsA relations besse=en cla

and their subclasses or between properties and their subproperties. 'Shortcuts' are indicated with light grey rectheigles and
names are written in italics, such bietween E53 Place and E18 Physical Thing,

which is a shortcut of the path thro n

As can be seen, an instance of E53 Piaggentified byan instance of E44 Place Appellation, which may be an ins taniilib f

such as Obasement-and 6 pr
corner. 06 An i ns tcansist@brforhpal bfénothietinstanee ohita3yPlace, thereby allowing a hierarchy of
geometri 0

c 6containersé to be constructed.
An instance oESINBIEESCan be considered both asiIBECCRAPBEIENE = \vay of referring to an E53 Placand as an
BBl Contact Point foran E39 Actor. An E39 Actor may have any number of instarf@@@6ntact Point. E18 Physical Thing
is found on locations as amsequence of being created there or being moved there. Therefore the pr&}iestieas former or
current location (is former or current location o§r{dP55 has current location (currently holdsle regarded as shortcuts of the
fully articulated pathdtrough the respective everigg5 has current location (currently holds)a subproperty d#53has former
or current location (is former or current location ofyhe latter is a container for location information in the absence of
knowledge about time ofalidity and related events.
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An interesting aspect of the model is #&8 has section definition (defines sectipmperty betwe eI HOMIDEHRNg 2 N d

E18 Physical Thing (and the corresponding shortcut from E53 Place to E19 Physical ObjeetjoWsian instance of E53 Place

to be defined as a section of an instance of E19 Physical Object. For example, we may know that Nelson fell at a ppaticular s
on the deck of H.M.S. Victory, without knowing the exact position of the vessel in geodpatialat the time of the fatal
shooting of Nelson. Similarly, a signature or insacofipti
where the painting is hanging.

on L .
E1 CRM Entity P1 is identified by

(identifies)

P86 falls with in
(contains)

on P81 ongoing throughout on
o,n 1,1 ~

’ E2 Temporal Entity P4 has time -span E52 Time-Span -A E61 Time Primitive
11 (istime -span of) n 11

on

@@ P82 at some time within o.n E77 Persistent ltem
on N P78 is |identified by
(id |entifies )
P7 toJok place at .
(wit [nessed) P5 consists of P9 consists of on
(forms part of) (forms part of) E41 Appellation |€
E3 Condition State Il

on

E4 Period
A/

’ E49 Time Appellation

P10 falls with in
(contains)

E50 Date

fig. 3 reasoning about temporal information

This second exaple shows how the CRM handles reasoning about temporal information. Four of the main hierarchy branches
included in this view: E2 Temporal Entity, E52 Tk8pan, E77 Persistent temand E53 Place.

The E2 Temporal Entity class is an abstract classt(has no direct instances) thatserves to group together all classes with a
temporal component, such as instances of E4 Period, E5 Event and E3 Condition State.

An instance of E52 Tim8pan is simply a temporal interval that does not make any reference to cultural or geographical contex

(unlike instances of E4 Period, whitthok place ah particularinstance of E53 Place). Instances of E52-Bjpan are sometis
identified by instancdnoften in the form of E50 Date.

Both E52 TimeSpan and E4 Period have transitive properties. E52-Bjpan has the transitive propeB6 falls within
(contains)denoting a purely incidental inclusiomhereas E4 Period has the transitive progeégtgonsists of (forms part dfjat
supports the decomposition of instances of E4 Period into their constituent parts. For example, the-Bpait icheing which a
building is constructed miglialls withinthe E52 TimeSpan of a particular government, although there is no causal or contextual
connection between the two instances of E52 T3pan; conversely, the E4 Period of the Chinese Song Dyeassjsts othe
Northern Song Period and the Southern ScepB.

Instances of E52 Tim8pan are related to their outer bounds (i.e. their indeterminacy interval) by the pRgi2dy some time
within, and to their inner bounds via the propeR81 ongoing throughouiThe range of these properties is the EGheTi
Primitive class, instances of which dreated by the CRM as application or system specific date intervalarthaot further
analysed.

Class & Property Hierarchies

Althoughthey do not provide comprehensive definitions, compact monohierarch@ahfations of the class and property IsA
hierarchies have been found to significantly aid comprehension and navigation ofthe CRM, and are therefore provided below.
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The class hierarchy presented below has the following format:

1

E |

Each line begins withaupiue cl ass identifier, consisting of a nu

fentity, o although now replaced by convention with t
A series o©f ipphews (fMme unique cl as ssitiondfehe clask inghe IsAi n d
hierarchy.

The English name ofthe class appears to the right of the hyphens.

The index is ordered by hierarchical level, in a fAde

Classes that appear in mah&n one position in the class hierarchy as a result of multiple inheritance are shown in an
italic typeface.

The property hierarchy presented below has the following format:

f
1

=a =4 -4

Each line begins with a unique property identifier, consistingofanumbergtecd by t he Il etter AF
A series of fipphews (Mme unique property identifier,
IsA hierarchy.

The English name ofthe property appears to the right of the hyphemwiedlby its inverse name in parentheses for
reading in the range to domain direction.

The domain class for which the property is declared.

The range class that the property references.

The index is ordered by hi e rfranrthee Bmalieatd thdlaegersubhierarchiesandiy e
property number between equal siblings.

Properties that appearin more than one position in the property hierarchy as a result of multiple inheritance are showr
an italic typeface.
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CIDOC CRM Class Hierarchy

El
E2

E3

E4

E5

E7

ES

E9

E10
E11
E12
E79
ES0
E13
El4
E15
E16
E17
E65
ES3
E66
ES5
E86
ES7
E63
E67
ES1
El12
E65
E83
E66
E64
E6

E68
E69
E81
E77
E70
E72
E18
E19
E20
E21
E22
ES4
E24
E22
E84
E25
E78
E26
E27
E25
E90
E73
E29
E31
E32
E33
E34

Definition of the CIDOC Conceptual Refere Modelersion 6.2.4

CRM Entity
Temporal Entity
- - Condition State
- - Period
- - - BEvent
- - A Act|V|ty
- - - - Acquisition Event
- - - - - Move
- - - - - TransferofCustody
- - - - - Modification
- - - - - - Production
- - - - - - Part Addition
- - - - - - PartRemoval
- - - - - Attribute Assignment
- - - - - - Condiion Assessment
- - - - - - |dentifierAssignment
- - - - - - Measurement
- - - - - - TypeAssignment
- - - - - Creation
- - - - - - TypeCreation
- - - - - Formation
- - - - - Joining
- - - - - lLeaving
- - - - - CurationActivity
- - - - Beginning of Existence
- - - - - Bith
- - - - - Transformation
- - - - - Production
- - - - - Creation
- - - - - - TypeCreation
- - - - Formation
- - - - End of Existence
- - - - - Destruction
- - - - - Dissolution
- - - - - Death
- - - - - Transformation
- Persistent ltem
- - Thing
- - - Legal Object
- - - Phy5|cal Thing
- - - - Physical Object
- - - - - - Biological Object
- - - - - - - Person
- - - - - - ManMadeObject
- - - - - - - Information Carrier
- - - - - PhysicalMarMade Thing
- - - - - - ManMade Object
- - - - - - - Information Carrier
- - - - - - ManMade Feature
- - - - - - Colection
- - - - - Physical Feature
- - - - - - Site
- - - - - - Man-Made Feature
- - - - Symbolic Object
- - - - - Information Object
- - - - - Design or Procedure
- - - - - Document
- - - - - - - Authority Document
- - - - - - Llinguistic Object
- - - - - - - |Inscription
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E45
E35
E89
E73
E29
E31
E32
E33
E34
E35
E36
E37
E34

- - - Title

- Visual ltem

- - - Mark

- - - - |Inscription

- - - lmage

- Appellation

- - Identifier

- - Place Appellation

- - - Address

- - - SectionDefinition

- - - Spatial Coordinates
- Place Name

- - Time Appellation

- - - Date

- - ConceptualObjectAppellation
- - ActorAppellation

- - ContactPoint
- - - Address

- - Title

Man-Made Thing

Physical ManMade Thing

- Man-Made Object

- - Information Carrier

- Man-Made Feature

- Collection

Conceptual Object

- SymbollcObject

- Information Object

- - - Design orProcedure
- - - Document

- - - - Authority Document
- - Linguistic Object

- - - - |Inscription

- - - Title

- - - - Visualltem

- - - - Mark

- - - - - Inscription

= - - - lmage

- - Appellation

- - - |dentifier

- - - - Address

- - =~ =~ SectionDefinition

----SpanaL@emaes
g -ItmeAppeuaugn

- - - GeneepmaLOb}eeLAppeuaHon
- - - ActorAppellation
- - - GContactPoint
- - - - Address
- Title
- Propositional Object
- - Information Object
- - - Designor Procedure
- - - Document
- - - - Authority Document
- - - Linguistic Object
- - - - |Inscription
- - - - Title
- - - Visualltem
- - - - Mark
- - - - Inscription

Definition of the CIDOC Conceptual Refere Modelersion 6.2.4

E.S:: In Progress sincel[711/2018]

XXVi



E38 - - - - - - - - Ilmage
- Right

E30 i B § g1z

ES5 - - - - - Type

E56 - - - - - - Llanguage

E57 - - - - - - Materal

ES8 - - - - - - MeasurementUnit
E39 - - Actor

E4 - - - Group

B [ |

E21 - - - Person

E52 - Time-Span

ES3 - Place

E54 - Dimension

E92 - Spacetime Volume

E4 - - Period

E5 - - - Event

E7 - - - - Activity

E8 - - - - - Acquisition Event
E9 - - - - -  Move

El0 - - - - - Transferof Custody
Ell - - - - - Modification

El2 - - - - - - Production
E7T9 - - - - - - PartAddition
EBO - - - - - - PartRemoval
E13 - - - - - Attribute Assignment
El4 - - - - - - Condition Assessment
El5 - - - - - - Identifier Assignment
El6 - - - - - - Measurement
El7 - - - - - - TypeAssignment
E65 - - - - - Creation

E83 - - - - - - TypeCreation
E66 - - - - - Formation

E8 - - - - - Joining

E86 - - - - - Leaving

E87 - - - - - CurationActivity
E63 - - - - Beginning of Existence
E67 - - - - - Birth

E81 - - - - - Transformation
El12 - - - - - Production

E65 - - - - - Creation

E83 - - - - - - TypeCreation
E66 - - - - - Formation

E64 - - - - EndofExistence

E6 - - - - - Destruction

E68 - - - - - Dissolution

E69 - - - - - Death

E81 - - - - - Transformation
E18 - - Physical Thing

E19 - - - Physical Object

E20 - - - - Biological Object

E21 - - - - - Person

E22 - - - - Man-MadeObject
E84 - - - - - Information Carrier
E24 - - - Physical ManMade Thing
E22 - - - - Man-Made Object
E84 - - - - - Information Carrier
E25 - - - - Man-MadeFeature
E78 - - - - Collection

E26 - - - Physical Feature

E27r - - - - Site

E25 - - - - Man-Made Feature
E93 - - Presence

E59  Primitive Value
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E60 - Number

E61 - Time Primitive
E62 - String
E94 - Space Primitive
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CIDOC CRM Property Hierarchy:

Proper Property Name Entity 7 Domain Entity - Range

ty id

P1 is identified by (identifies) E1 CRM Entity E41 Appellation

P48 - has preferred idwtifier (is preferred identifier of) E1 CRM Entity EA42 |dentifier

P78 - is identified by (identifies) E52 Time-Span E49 Time-Appellation
P87 - is identified by (identifies) E53 Place E/4 ion
P102 - has title (is title of) E71 Man-Made Thing E35 Title

P131 - is identified by (identifies) E39 Actor E82 ActorAppellation
P149 - is identified by (identifies) E28 Conceptual Object E75 Conceptual Object-Appellation
P2 has type (is type of) E1l CRM Entity E55 Type

P137 - exemplifies (is exemplified by) E1 CRM Entity E55 Type

P3 has note E1 CRM Entity E62 String

P79 - beginning is qualified by ES2 Time-Span E62 String

P80 - end is qualified by E52 Time-Span E62 String

P4 has timespan (is timespan of) E2 Temporal Entity E52 Time-Span

P5 consists of (forms padf) E3 Condition State E3 Condition State

P7 took place at (witnessed) E4 Period E53 Place

P8 took place on or within (withessed) E4 Period E18 Physical Thing
P10 falls within (contains) E92 Spacetime Volume E92 Spacetime Volume
P10 falls within (contains) E92 Spacetime Volume E92 Spacetime Volume
P9 ééconsists of (forms part E4 Period E4 Period

P12 occurred in the presence of (was present at) E5 Event E77 Persistent ltem
P111 - added (was added by) E79 Part Addition E18 Physical Thing
P113 - removed (was removed by) E80 Part Removal E18 Physical Thing
P11 - had participant (participated in) E5 Event E39 Actor

P14 - - carried out by (performed) E7 Activity E39 Actor

P22 - - - transferred title to (acquired title through) E8 Acquisition E39 Actor

P23 - - - transferred title from (surrendered title through) E8 Acquisition E39 Actor

P28 - - - custody surrendered by (surrendered custody througl E10 Transfer of Custody E39 Actor

P29 - - - custodyreceived by (received custody through) E10 Transfer of Custody E39 Actor

P96 - - by mother (gave birth) E67 Birth E21 Person

P99 - - dissolved (was dissolved by) E68 Dissolution E74 Group

P143 - - joined (was joined by) EB85 Joining E39 Actor

P144 - - joined with (gained member by) E85 Joining E74 Group

P145 - - separatedeft by) E86 Leaving E39 Actor

P146 - - separated from (lost member by) E86 Leaving E74 Group

P151 - - was formed from (participated in) E66 Formation E74 Group

P16 - used specific object (was used for) E7 Activity E70 Thing

P33 - - used specffitechnique (wasisedby) E7 Activity E29 Design or Procedure
P111 - - added (was added by) E79 Part Addition E18 Physical Thing
P142 - - used constituent (was used in) E15 Identifier Assignment E90 Symbolic Object
P25 - moved (movedy) E9 Move E19 Physical Object
P31 - has modified (was modified by) E11 Modification E18 Physical Thing
P108 - - has produced (was produced by) E12 Production E24 Physical MaAMade Thing
P110 - - augmented (was augmented by) E79 Part Addition E24 Physical MarMade Thing
P112 - - diminished (was diminished by) E80 Part Removal E24 Physical MaAMade Thing
P92 - broughtinto existence (was broughtinto existence by) E63 Beginning of BExistence E77 Persistent ltem
P94 - - hascreated (was created by) EG65 Creation E28 Conceptual Object
P135 - - - created type (was created by) E83 Type Creation E55 Type

P95 - - hasformed (was formed by) E66 Formation E74 Group

P98 - - broughtinto life (was born) E67 Birth E21 Person

P108 - - has produced (was produced by) E12Production E24Physical ManMade Thing
P123 - - resultedin (resulted from) E81 Transformation E77 Persistent Iltem
P93 - took out of existence (was taken out of existence by) E64 End of Existence E77 Persistent Iltem
P13 - - destroyed (was destroyed by) E6 Destruction E18 Physical Thing
P99 - - dissolved (wasdissolved by) E68Dissolution E74Group

P100 - - was death of (died in) E69 Death E21 Person

P124 - - transformed (was transformed by) E81 Transformation E77 Persistent Item
P142 - - used constituent (was used in) El15Identifier Assignment E90Symbolic Object
P15 was influenced by (influenced) E7 Activity E1 CRM Entity

P16 - used specific object (was used for) E7 Activity E70Thing

P33 - - used specific technique (was used by) E11Modification E29Design or Procedure
P111 - - added (wasadded by) E79Part Addition E18Physical Thing
P142 - - used constituent (was used in) El15Identifier Assignment E90Symbolic Object
P17 - was motivated by (motivated) E7 Activity E1 CRM Entity

P134 - continued (was continued by) E7 Activity E7 Activity

P136 - was based on (supported type creation) E83 Type Creation E1 CRM Entity

P19 was intended use of (was made for) E7 Activity E71 Man-Made Thing
P20 had specific purpose (was purpose of) E7 Activity E5 Event

P21 had general purpose (was purpose of) E7 Activity E55 Type

P24 transferred title of (changed ownership through) E8 Acquisition E18 Physical Thing
P26 - moved to (was destination)of E9 Move E53 Place

P27 - moved from (was origin of) E9 Move E53 Place

P30 transferred custody of (custody transferred through) E10 Transfer of Custody E18 Physical Thing
P43 has dimension (islimensionof) E70 Thing E54 Dimension

Definition of the CIDOC Conceptual Refere Modelersion 6.2.4
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P147
P148

Definition of the CIDOC Conceptual Refere Modelersion 6.2.4

Property Name

has condition (is cadition of)
consists of (is incorporated in)
- bears feature (is found on)

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

- has current keeper (is current keeper of)

Entity 7 Domain

E18 Physical Thing
E18 Physical Thing
E19 Physical Object
E18 Physical Thing
E18 Physical Thing

- has current or former curator (is current or former curator ¢ E78 Collection

has former or currerdwner (is former or current owner of)

- has current owner (is current owner of)

has former or current location (is former or current location of)

- has current location (currently holds)

has current permanent location (is current permanent location

has number of parts
has section definition (definesection)
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 lised in)

- is about (is subject of)

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

E18 Physical Thing
E18 Physical Thing
E18 Physical Thing
E19 Physical Object
E19 Physical Object
E19 Physical Object
E18 Physical Thing
E18 Physical Thing

E24 Physical MarMade Thing

EB89 Propositional Object
E29 Design or Procedure
E31 Document

E32 Authority Document

E® Propositional Object
E36 Visual ltem

E29 Design or Procedure
E33 Linguistic Object

has current or former residence (is current or former residence E39 Actor

possesses (is possesbgil
has contact point (provides access to)
ongoing throughout
at somdime within
had at least duration (was minimum duration of)
had at most duration (was maximum duration of)
falls within (contains)
falls within (contains)
has value
has unit (is unit of)
from father (was father for)
had as general use (was wde
was intended for (was intention of)
is subjectto (applies to)
right held by (has right on)
- has current 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 inished 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 typ@vas type of objectused in)
- used 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 visualitem (is shown by)
overlaps with
- is composed of (forms part of)
is separated from
has alternative form
assigned attribute to (was attributed by)
- concerned (was assessed by)
- measured (was measured by)
- classified (was classified by)
assigned (was assigned by)
- has identified (identified by)
- assigned (was assigned by)
- deassigned (was deassigned by)
- observed dimension (was observed in)
- assigned (was assigned by)
curated (was curated by)
has component (is component of)

E39 Actor

E39 Actor

E52 Time-Span
E52 Time-Span
E52 Time-Span
E52 Time-Span
E52 Time-Span
E53 Place

E54 Dimension
E54 Dimension
E67 Birth

E70 Thing

E71 Man-Made Thing
E72 Legal Object
E72 Legal Object
E18 Physical Thing
E90 Symbolic Object
E73Information Object
E74 Group

E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E53 Place

E53 Place

E7 Activity

E7 Activity

E11 Modification
ES5 Type

E24 Physical MaAMade Thing

E70 Thing
E33 Linguistic Object
E18 Physical Thing

E24 Physical MaAMade Thing

E92 Spacetime Volume
E18 Physical Thing

E92 Spacetime Volume
E41 Appellation

E13 Attribute Assignment
E14 Condition Assessment
E16 Measurement

E17 Type Assignement
E13 Attribute Assignement
E14 Condition Assessment
E15 Identifier Assignement
E15 Identifier Assignement
E16 Measurement

E17 Type Assignment

E87 Curation Activity

EB89 Propositional Object

Entity - Range

E3 Condition State
E57 Material

E26 Physical Feature
E39 Actor

E39 Actor

E39 Actor

E39 Actor

E39 Actor

E53 Place

E53 Place

E53 Place

E60 Number

E46 Section Definition
E53 Place

E1 CRM Entity

E1 CRM Ertity

E57 Material

E1 CRM Entity

E1 CRM Entity

E1 CRM Entity

E1 CRM Entity

E29 Design or Procedure
E56 Language

E53 Place

E30 Right

E51 Contact Point
E61 Time Primitive
E61 Time Primitive
E54 Dimension

E54 Dimension

E52 Time-Span

E53 Place

E60 Number

E58 Measurement Unit
E21 Person

ES5 Type

ES5 Type

E30 Right

E39 Actor

E39 Actor

E90 Symbolic Object
E90 Symbolic Object
E39 Actor

E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E2 Temporal Entity
E53 Place

E53 Place

ES5 Type

ES5 Type

E57 Material

ES5 Type

E36 Visual Item

E70 Thing

E33 Linguistic Object
E90 Symbolic Object
E36 Visual Item

E92 Spacetime Volume
E18 Physical Thing
E92 Spacetime Volume
E41 Appellation

E1 CRM Entity

E18 Physical Thing
E1 CRM Entity

E1 CRM Entity

E1 CRM Entity

E3 Condition State
E42 |dentifier

E42 Identifier

E54 Dimension

ES5 Type

E78 Collection

EB89 Propositional Object
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Definition of the CIDOC Conceptual Refere Modelersion 6.2.4

Property Name

defines typical parts of(defines typical wholes for)
has parent(is parent of)
is at rest relative to (provides reference sgage
- is located on or within
has temporal projection
- during (wadime-span of)
has spatial projection
- occupies
was a presence ghad presence)
was at(was place of)
Placeis defined by (defines place)

Entity 7 Domain

ES5 Type

E21 Person

E53 Place

E53 Place

E92 Spacetime Volume
E93 Presence

E92 SpacetimeVolume
E18 Physical Thing
E93 Presence

E93 Presence

E53 Place

Entity - Range

ES5 Type

E21 Person

E18 Physical Thing
E18 Physical Thing
E52TimeSpan
E52Time Span
E53Place

E53 Place

E92 Spacetime Volume
E53 Place

E94 Space primitive

E.S:: In Progress sincel[711/2018]



Cl DOC CRM Cl ass Decl arati ons

The classes ofthe CRM are comprehensively declared in this section using the following format:

1 Class names are presented as headingsifbald e, preceded by the classd uni
1T The line ASubclass of: 0 declares the superclass of
T The | ine A Sup e refefercatsthestibrlasses afthisaclagsy o s s

T The 1 ine fASc otheteximabdefmitioa ofhecorcepithe slass represents;

T The line AExamples: 0 contains a bulleted 1|ist of
instance of a subclass ofthis class, the unique identifier of the subclass is gudedihesis. If the example
instantiates two classes, the unique identifiers of both classes is added in parenthdiisitiars examples
may be followed by an explanation in brackets.

1T The line AProperties: 0 declares the list of the cl

1 Each property is represented by its unique identifier, its forward and reverse names, andthe range class that it
links to, separated by colons;

1 Inherited properties are not represented;

1 Properties of properties are provided indented and in parenthestvtheir respective domain property.
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E1 CRM Entity
Superclass of:

Scope note:

Examples:
A

E2 Temporal Entity
E52 Time-Span

E53 Place

E54 Dimension

E77 Persistent Iltem
E92 Spacetime Volume

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

It is an abstractconcept providing for three general properties:

1. Identification by name orappellation, and in particular by a preferred identifier

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

With the exception of E59 Primitive Value, all other classes within the CRM are directly or indirectly
specialisations of EL CRM Entity.

the earthquake in Lisbon 178%5) (Chester2001)

In First Order Logic:

Properties:

E1(X)

P1is identified by (identifies)E41 Appellation
P2has type (is type ofE55 Type
P3has noteE62 String
(P3.1 has typeE55Type)
P48has preferred identifier (is preferred identifier &2 Identifier
P137exemplifies (is exemplified byE55 Type
(P137.1 in the taxonomic role55 Type)

E2 Temporal Entity

Subclass of:
Superclass of;

Scope note:

Examples

A 1CRM Entity
K Xondition State
E4 Period

This class comprises all phenomena, such as the instances of E4 Periods, E5 Events and states, which
happenovera limited extentin 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 and a new instance
has come into existence. In more intuitive terms, theesarant cannot happen twice.

In some contexts, these are also called perdurants. This class is disjointfrom E77 Persistent ltem. This
is an abstract class and has no direct instances. E2 Temporal Entity is specialized into E4 Period, which
applies to garticular geographic area (defined with a greater or lesser degree of precision), and E3
Condition State, which applies to instances of E18 Physical Thing.

BronzeAge (E4) (Childe, 1963)
the earthquake in Lisbon 1755 (E&hester, 201)
thePeterhof Palace near Saint Petersburg being in ruins froni 18846 (E3]Maddox 2015)

In First Order Logic:

Properties:

E2(x) 6 E1(X)

P4 has timespan (is timespan of)E52 Time-Span
P114is equalin time toE2 Temporal Entity

Definition of the CIDOC Conceptual Reference Modakion 6.2.4 2



P115finishes (is finished byE2 Temporal Entity

Pll6starts (is started byEE2 Temporal Entity

P1170ccurs during (includesE2 Temporal Entity

P118overlaps in time with (is overlapped in time b2 Temporal Entity
P119meets in time with (is met in time byg2 Temporal Entity

P120occurs before (occurs afteE2 Temporal Entity

P173starts before or at the end of@s with or after the start off2 Temporal Entity
Pl74starts before (starts after the start B Temporal Entity

P175starts before or with the start of (starts with or after the star&@fl:iemporal Entity
P176starts before the start of (starts after the starE@ff emporal Entity

P182ends before or at the start of (starts with or after the ende@ffemporal Entity
P183ends before the start of (starts after the ende#)Temporal Entity

P184ends before orwith the end of (ends with or after the end2fremporal Entity
P185ends before the end of (emdfter the end ofE2 Temporal Entity

E3 Condition State

Subclass of:

Scope note:

Examples:

E2 Temporal Entity

This class comprises the states of objects characterised by a certain condition ovepatime

An instance ofthis class describes the prevailing physical condition of any material object or feature

during a specific E52 Time Span. In general, tiee-span for which a certain condition can be

asserted may be shorter than the reakdimen, for which this condition held.

The nature of that condition can be described uBlhbas type-or example, the E3 Condition State

fifcondition oBr itthaei NS eGrweeaetn 22 September

characterized as E55 Type Awreckedo.

(Owen, 2009)

> >

cookedo)

>

as: of type "cockled")

In First Order Logic:

Properties

E4 Period

Subclass of:
Subclass of
Superclass of:

Scope note:

E3(X) 6 E2(X)

P5consists of (forms part ofE3 Condition State

E2 Temporal Entity
E92 Spacetime volume
ES Event

This class comprises sets of coherent phenomepaltral manifestations occurring in time and

space.

the "ruined" state of Peterhof Palace rgsnt Petersburg from 1944 to 1986addox,2015)
the state of my turkey in the oven at 14:30 on 25 December, PQ0aé type: ESTypeii s t i | |

1846

the "reconstructed" st at e Set fromtshnener B083mbtienow Ro o r

no

the topography of the leaves of Sinai Printed Book 3234.2361 on the 10th of July 2007 (described

It is the social or physical coherence of these phenomena that identify an E4 Period and not the
extent i
that the actual process of growth, spread and retreat has covered. Consequently, different periods can
overlap and coexist in time and space, such as when a nomadic culture exists in the same area and time
as a sedentary culture. This also means thatapping land use rights, common among first nations,

associated spatiotemporal extent. This

amounts to overlapping periods.

Oftent his class is used to describe prehistoric o

AiMing Dynastyo or the AMcCarthy Erao,

but

al so

regarded as special cases of E4 Pelitalvever, here e no assumptions about the scale of the

Definition of the CIDOC Conceptual Reference Modakion 6.2.4
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associated phenomena. In particular all events are 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 seems both an atomic E5 Event and as an E4 Period that consists of multiple activities
performed by multiple instances of E39 Actor.

As the actual extent of an E4 Period in spacetime we regard the trajectories of the participating physical
things during theiparticipation in an instance of E4 Period. This includes the open spaces via which
these things have interacted and the spaces by which they had the potential to interact during that
period or event in the way defined by the type of the respective par@adnt. Examples include the

air in a meeting room transferring the voices of the participants. Since these phenomena are fuzzy, we
assume the spatiotemporal extent to be contiguous, except for cases of phenomena spreading out over
islands orother semated areas, including geopolitical units distributed over disconnected areas such as
islands or colonies.

Whether the trajectories necessary for participants to travel between these areas are regarded as part of
the spatiotemporal extent or not has talbeided in each case based on a concrete analysis, taking use

of the sea for other purposes than travel, such as fishing, into consideration. One may also argue that
the activities to govern disconnected areas imply travelling through spaces conneetimgril that

these areas hence are spatially connected in a way, but it appears counterintuitive to consider for
instance travel routes in international waters as extensions of geopolitical units.

Consequentlyaninstance of E4 Period may occupy a nuntfelisjoint spacetime volumes, however
there must not be a discontinuity in the timespan covered by these spacetime vbhisnegans that

an instance of E4 Period must be contiguous in tifni has ended in all areas, it has ended as a
whole. Howeverit may end inone areadeforeanother, such am the Polynesian migratiomnd it
continuesas long as itis ongoirig at least one area.

We model E4 Period as a subclass of E2 Temporal Entity and of E92 Spacetime volume. The latter is
intended as a mmomenal spacetime volume as defined in CRMgeo (Doerr and Hiebel 2013). By virtue
of this multiple inheritance we can discuss the physical extent of an E4 Period without representing
each instance of it together with an instance of its associated spagdtime. This model combines

two quite different kinds of substance: an instance of E4 Period is a phenomena while a spacetime
volume is an aggregation of points in spacetime. However, the real spatiotemporal extent of an instance
of E4 Period is regarded be unique to it due to allits details and fuzziness; its identity and existence
depends uniquely on the identity of the instance of E4 Period. Therefore this multiple inheritance is
unambiguous and effective and furthermore corresponds to the inswofioatural language.

There are two different conceptualisations of ¢
historical context. For exampl e, Al mpressionisi
1870 to 1905 during whitpaintings 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 sharing the characterithiesnafrks produced by the
Impressionist painters, regardless of historical context. The first interpretatioriristance oE4

Period, and the second defines morphological objecttypes that fallunder E55 Type.

A geopolitical unit as a specific caseaof E4 Period is the set of activities and phenomena related to

the claim of power, the consequences of belonging to a jurisdictional area and an administrative system
that establishes a geopolitical unit. Examples from the modern period are countdedsinis@ative

areas of countries such as districts whose actions and structures define activities and phenomena in the
area that they intend to govern. The borders of geopolitical units are often defined in contracts or
treaties although they may deviat®rh the actual practice. The spatiotemporal properties of
Geopolitical units can be modelled through the properties inherited from E92 Spacetime volume.

Another specific case of an E4 Period is #tetual extent of theet of activities and phenomens a

evidenced by their physical traces that defirsgettlement, such as the populated period of Nineveh.
Examples:

A Jurassi¢Hallam, 1975)

A Populated Period of Nineveh

A Imperial Rome under Marcus Aurelius

A European Bronze Agglarrison c2004)
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Italian Renaissanc@acdonald, 1992)
Thirty Years Wa(lLee, 1991)

Sturm und Dran¢Berkoff, 2013)
Cubism(Cox, 2000)

> I 3> 3>

In First Order Logic:

E4(X)_. E2(X)
E4(X) 0 E92(X)
Properties
P7took place at (withessed53 Place
P8took place on orwithin (witnesse@l18Physical Thing
P9consists of (forms part ofg4 Period
E5 Event

Subclass of:  E4 Period

Superclass of:  E7 Activity
E63 Beginning of Existence
E64 End of Existence

Scopenote:  This class comprises changes of states in cultural, social or physical systems, regardless of scale,
brought about by a series or group of coherent physical, cultural, technologieglad phenomena.
Such changes of state will affect instances of E77 Persistentltemor its subclasses.

The distinction between an E5 Event and an E4 Period is partly a question ofthe scale of observation.
Viewed at a coarselevelofdetail,anE5 BEMeist an O6i nstantaneous6 change
E5 Event can be analysed into its component phenomena within a space andtime frame, and as such
can be seen as an E4 Period. The reverse is notnecessarily the case: not allinstances @fdi¢ éeri
rise to a noteworthy change of state.

Examples:

the birth of Cleopatra (E6{Pomeroy 1984)

the destruction of Herculaneum by volcanic eruption in 79B&) (Camardo, 2013)

World War Il (E7) (Barber 1999

the Battle of Stalingrad (E{Hoyt, 1993)

the Yalta Conference (Efarbutt, 2010)y birthday celebration 28-1995 (E7)

the falling of a tile from my roof last Sunday

the CIDOC Conference 2003 (E7)

I I > D

In First Order Logic:
E5(X) 6 E4(X)

Properties:
Pllhad patrticipant (participated irg39 Actor
P12occurred in the presence of (was presenEdf)Persistent ltem

E6 Destruction
Subclass of:  E64 End of Existence

Scope note:  This class comprises events that destroy one or more instances of E18 Physical Thing such that they
lose theiridentity 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 eventas both an E6 Destruction and E7 Activity.

The decision to document an objectas destroyed, transformed or modified is context sensitive;

1. If the matter remaining from the destruction is not documented, the eventis modelled solely as E6
Destruction.
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2. An eventshould also be documented usingTE8hsformation 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. Matter is preserved, 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.

Examples:

A the destruction of Herculaneum by volcanic eruption in 79@&mardo 2013

A the destruction of Nineve[E6, E7)(George, 2000)

A the breaking of a champagne glass yesterday by my dog

In First Order Logic:
E6(X) 0 E64(X)

Properties:
P13destroyed (was destroyed bigl8 Physical Thing

E7 Activity

Subclass of:  E5 Event
Superclass of:  E8 Acquisition
E9 Move
E10 Transfer of Custody
E11 Modification
E13 Attribute Assignment
EB5 Creation
E66 Formation
E85 Joining
E86 Leaving
E87 Curation Activity

Scope note:  This class comprises actions intentionally carried out by instances of E39 Actorthat result in changes
of state in the cultl, social, or physical systems documented.

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

Examples:

the Battle of Stalingra(Hoyt, 1993)

the Yalta Conferencgarbutt, 2010)

my birthday celebration 28-1995

the writing of AWidiams,198B7)by Goet he (E65)

the formation of the Bauhaus 1919 (E68pste, 2006)

calling the place identified by TGBI7 01799806 0Quyunjigdb by the pe

Kira Weberworking in glass art from 1984 to 1993

Kira Weberworking in oil and pastel painting from 1993

> I > v B D I D

In First Order Logic:
E7(X) 6 E5(X)

Properties:

Pl4carried out by (performedE39 Actor
(P14.1 in the role oE55 Type)

P15was influenced by (infuencedl CRM Entity

Pl6used specific object (was used f&J0 Thing
(P16.1 mode of us&55Type)

P17was motivated by (motivatedjl CRM Entity

P19was intended use of (was made f&jl Man-Made Thing
(P19.1 mode of us&55Type)

P20had specific purpose (was purpose B)Event

P21had general purpose (was purposekss Type

P32used general technique (was techniquekd Type

P33used specific technique (was used EZP Design or Procedure
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P125used object of type (was type of object useddBl Type
P134continued (was continued b7 Activity

E8 Acquisition
Subclass of:  E7 Activity

Scope note This class comprises transfers of legal ownership fromone or more instances of E39 Actor to one or
more otherinstances of E39 Actor.

The class also applies to the establishmentorloss of ownership ofinstances of E18 Physical Thing. It
does not, howver, 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 either no donor or no
recipient. Depending on the circumstances, it may describe:

thebeginning of ownership

the end of ownership

the transfer of ownership

the acquisition froman unknown source

the loss oftitle due to destruction of the item

grwdE

It may also describe events where a collector appropriates legalftitle, for example by anroe et

collection. The interpretation of the museum notion of "accession” differs between institutions. The

CRM therefore models legal ownership (E8 Acquisition) and physical custody (E10 Transfer of

Custody) separately. Institutions will then modeitts pecific notions of accession and deaccession as

combinations ofthese.

Examples

A the collection of a hamméread sharkfthe genusSphymgCarchariniformes) XX Xtbby John
Steinbeck and Edward Ricketts at Puerto Escondido in the Gulf of Mexico arh\2&th, 1940
(Steinbeck, 2000)

A the acquisition of EI Grecobs painting enti
Hermitage in Saint Petersburg

A theloss ofmy stuffed chaffindh Fr i n gi ILlIi a ncaceeutisie to Es@cbddidage last year

In First Order Logic:
E8(X) 0 E7(X)

Properties:
P22transferred title to (acquired title througBR9 Actor
P23transferred title from (surrendered title throudd89 Actor
P24transferred title of (changed ownership throug PhysicaThing
E9 Move

Subclass of:  E7 Activity
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@&Tytook place at (iklnessed): E53 PlaceT his
property should be used to describe the trajectory or a larger area within which a move takes place,
whereas the properti®26 moved to (was destination,¢f27 moved from (was origin afescribe the
start and end points onlyloves may also be documented to consist of other moveB§\dansists of
(forms part of), in order to describe intermediate stages on a trajectory. In that case, start and end
points ofthe partial moves should match appropriately between each athetiathe overall event.
Examples
A the relocation of London Bridge from the UK to the U$Blarke, 199)
A the movement of t he T@-xhhhisbuhd | D-®B79EeBsumsnfs ur e s
Tutankhamupexhibition catalogue, 19y2
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In First Order Logic:
E9(X) 6 E7(X)

Properties:
P25moved (moved byE19 Physical Object
P26moved to (was destination o§53 Place
P27moved from (was origin ofE53 Place

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 recording of the donor and/or recipient is optional. Itis possible that in an instance of E10 Transfer
of Custody there is either no donor or no recipi®@pending on the circumstances it may describe:

the beginning of custody

the end of custody

the transfer of custody

the receipt of custody from an unknown source

the declared loss of an object

grwbdhpE

The distinction between the legal res ponsibility fortodg and the actual physical possession of the
object should be expressed using the proge2tiias type (is type of) specific case of transfer of
custody is thefiThe sense of physical possession requires that the object of custody is in the hands of
the keeper at least with a part representative for the whole. The way, in which a representative part is
defined, should ensure that it is unambiguous who keeps a part and who the whole and should be
consistent with the identity criteria of the kept instaof E18 Physical Thing. Forinstance, in the case

of a set of cutlery we may require the majority of pieces having been in the hands of the actor
regardless which individual pieces are kept overtime.

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

Examples: )
A the delivery ofthe paintingsy Secure Deliveries Inc. to the National Gallery

A the return of Picassobs fChipr1o88 cad to Madri doé

In First Order Logic:
E10(x) 6 E7(X)

Properties:
P28custody surrendered by (surrendered custody throE§@Actor
P29custody received by (received custody througB® Actor
P30transferred custody of (custody transferred throUugtg§Physical Thing

E11 Modification

Subclass of:  E7 Activity

Superclass of: E12 Production
E79 Part Addition
E80 Part Removal

Scopenote:  This class comprises allinstances of E7 Activity that create, alter or change E24 Physicikladan
Thing.

This class includes the production of an item from raw materials, and other so far undocumented
objects, and the preventive treatment or restoration of an object for conservation.

Since the distinction between modification and production is not alweags ahodification is regarded
as the more generally applicable concept. This implies that some items may be consumed or destroyed
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in a Modification, and that others may be produced as a result of it. An event should also be
documented using E81 Transforioat 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 items
have separate identities.

If the instance of the E29 Design or Procedure utilifier the modification prescribes the use of
specific materials, they should be documented using propégyoresees use of (use foreseen by):
E57 Material of E29 Design or Procedure, rather thanPid6 employed (was employed: iB57
Material.
Examples:
the construction of the SS Great Britain (EG2gor1971)
the impregnation of the Vasa warship in Stockholmfor preservation afteHE66s c2010)
A the transformation of the Enola Gay into a museum exhibit bi#tienal Airand Space Museum
in Washington DC between 1993 and 1995 (E12, E8dkel2000)
A the last renewal of the gold coating of the Toshogu shrine in Nikko, (@aiand Dougil2012)

A
A

In First Order Logic:
E11(x) 0 E7(X)

Properties:
P31has modified (was modified by§18 Physical Thing
P126employed (was employed iB57 Material

E12 Production

Subclass of:  E11 Modification
E63 Beginning of Existence

Scope note:  This class 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. Normalyi t ems are considered fine
overall similarity between themand the consumed items and material used in their production. In other
cases, an item is considered Anewd because it [
For example, the 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 iydoeal
considered a single event.

An event should also be documented using E81 Transformation ifit results in the destruction ofone or
more objects and the simultaneous production of others using parts or material from the originals. In
this case, thaew items have separate identities and matteris preserved, but identity is not.

Examples:

the construction of the SS Great Britgnegor, 1971)

the first casting of the Little Mermaid from the harbour of Copenh@gamey,2003

Rembrandt 6 shecrseeavtd mtgh odt ate of his etching #

stoveodo, 1658, identified @wnd BR)t sch Number 19

> > >

In First Order Logic:
E12(x) 6 E11(x)
E12(x) 0 E63(X)

Properties:
P108has produced (was produced B34 Physical MarAMlade Thing
P18 produced thing of product type (is produtsd: E99 Product Type

E13 Attribute Assignment

Subclass of:  E7 Activity
Superclass of: E14 Condition Assessment
E15 Identifier Assignment
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E16 Measurement
EL17 Type Assignment

Scopenote:  This class comprises the actions of making assertions about one property of anoslaegtsingle
relation between two items or concepts. The type ofthe property asserted to hold between two items or
concepts can be described by the property P2 has type.
For example, the class describes the actions of people making propositionsemergtatiuring
certain scientific/scholarly 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 statements need to be documentedaitipln structures of a schema rather than free text, depends
on whether this information should be accessible by structured queries.
This class allows forthe documentation of how the respective assignment came about, and whose
opinion it was. Note thatllinstances of properties described in a knowledge base are the opinion of
someone. Perdefault, they are the opinion of the team maintaining the knowledge base. This fact must
not individually be registered for all instances of properties provideddsnaintaining team, because
it would resultin an endless recursion of whose opinion was the description of an opinion. Therefore,
the use of E13 Attribute Assignment marks the fact, that the maintaining teamis in general neutral to
the validity ofthee s pecti ve assertion, but registers some
All properties assigned in such an action can also be seen as directly relating the respective pair of
items or concepts. Multiple use of E13 Attribute Assighment may possidyto a collection of
contradictory values. All cases of properties in this model that are also described indirectly through a
subclass of E13 Attribute Assignment are characterised as "short cuts" of a path via this subclass. This
redundant modellingfawo alternative views is preferred because many implementations may have
good reasons to model either the action of assertion or the short cut, and the relation between both
alternatives can be captured by simple rules.

Examples:
A theassessmentofthercn ent ownership of Martin Doerrés s

In First Order Logic:
E13(x) 0 E7(X)

Properties:
P140assigned attribute to (was attributed B89 CRM Entity
Pl141assigned (was assigned bi):CRM Entity

E14 Condition Assessment
Subclass of:  E13 Attribute Assignment

Scopenote:  This class describes the act of assessing the state of preservation of an object during 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 quality at a later stage, or to contesmarch on related documents.

Examples:
T last yeards inspection of humidity damage to

In First Order Logic:
E14(x) 0 E13(X)

Properties:

P34concerned (was asssed byE18Physical Thing
P35has identified (identified byjE3 Condition State

E15 Identifier Assignment
Subclass of E13 Attribute Assignment

Scope note:  This class comprises activities that result in the allocation of an identifier to an instance of EL CRM
Entity. An E15 Identifier Assignment may include the creationtrd identifier from multiple
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Examples:

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.

Examples of such identifiera¢lude Find Numbers, Inventory Numbers, uniformtitles in the sense of
librarianship and Digital Object Identifiers (DOI). Documenting the act of identifier assignment and
deassignment is especially useful when objects change custody or the identifigestiem of an
organization is changed. In orderto keep track of the identity ofthings in such cases, itis important to
document by whom, when and for what purpose an identifieris assignedto an item.

The fact that an identifier is a preferred one for an organisation can be expressed by using the property
E1 CRM Entity. P48 has preferred identifier (is preferred identifier of): E42 Identifiean better be
expressed in a contextindependentforrmby si gni ng a suitable E55 Type
assignment o, to the respective PRmstyppmopery. of E15

A Replacement of the inventory number TA959a by GE34604 fol"@dtury lament clothat the
Museum Benaki, Athens

A Assigningtheauthan ni form title heading #f GB8&tHAaest.1Johan
Theil .o for a work (E28)

A OnJunel1,2006ssigning the personal name h48d7vag 0
(E42E8®) toGuilaume de Machaut (E21)

In First Order Logic:

Properties:

E15(X) 6 E13(X)

P37assigned (was assigned 342 Identifier
P38deassigned (was deassigned BP Identifier
P142used constituent (was used iBY0 Symbdic Object

E16 Measurement

Subclass of:

Scope note:

E13 Attribute Assignment

This class comprises actions measuring quantitative physical properties and other values that can be
determined by a systematic, objective procedure of direct observation of particular states of physical
reality. Properties of instances of E90 Symbolicegbjmay be measured by observing some of their
representative carriers which may or may not be named explicitly. In the former case, the property P16
used specific object should be used to specify the information carriers used as empirical basis for the
measurement activity.

Examples include measuring the nominal monetary value of a collection of coins or the running time of
a movie on a specific video cassette.

The E16 Measurement may use simple counting or tools, such as yardsticks or radiatiégondetect
devices. The interest is in the method and care applied, so that the reliability of the result may be
judged at a later stage, or research continued on the associated documents. The date of the eventis
important for dimensions, which may change valuer time, such as the length of an object subject to
shrinkage. Methods and devices employed should be associated with instances of EL6 Measurement
by properties such as P33 used specific technique, P125 used objectoftype, P16 used specific object,
whereas basic techniques such as "carbon 14 dating" should be encoded using P2 has type (is type of:)
E55 Type. Details of methods and devices reused or reusable in otherinstances of E16 Measurement
should be documented for these entities rather than tasurements themselves, whereas details of
particular execution may be documented by free text or by instantiating adequate subactivities, if the
detailmay be of interest for an overarching query.

Regardless whether a measurement is made by an instranighhuman senses, it represents the

initial transition from physical reality to information without any other documented information object

in between within the reasoning chain that would representthe result of the interaction ofthe observer
or devicewith reality. Therefore, inferring properties of depicted items using image material, such as
satellite images, is not regarded as an instance of E16 Measurement, but as a subsequent instance of
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E13 Attribute Assignment. Rather, only the production ofitiegges, understood as arrays of radiation
intensities, is regarded as an instance of E16 Measurement. The same reasoning holds for other sensor
data.

Examples:

A measurement of height of silver cup 232 on tH& 8Ligust 1997

A thecarbon l4datingoftieSc hoeni nger Speer |10 in 1996 [ an
Palaeolithic complete wooden spearfoundin Schoeningen, Niedersachsen, Germany in
1995 Kouwenhoven1997)

A The pixel size of the jpeg versioni3pakfreBly t i an ¢
downl oadable from the National Gallery in Lon
<https://www.nationalgallery.org.uk/paintings/titidacchusandariadne> is 581600 pixels.

A The scope note of E21 Person in the Definition of the CIDOC Conceptual Reference Model
Version5.0.4 as downloaded from <http://www.cidoc
crm.org/sites/default/files/cidoc_crm_version_5.0.4.pdf> consists of 77 words.

In First Order Logic:
E16(x) 0 E13(X)

Properties:
P39measured (was measured ) CRM Entity
P40observed dimension (was observedhiby Dimension

E17 Type Assignment
Subclass of:  E13 Attribute Assignment

Scopenote:  This class comprises the actions of classifying items of whatever kind. Such items include objects,
specimens, people, actions and concepts.

This class allows for theatumentation of the context of classification acts in cases where the value of
the classification depends on the personal opinion ofthe classifier, and the date that the classification
was made. This class also encompasses the notion of "determinagicthg systematic and molecular
identification of a specimen in biology.

Examples: )
A thefirst classification of object GE34604 as Lament Cloth, OctdBer 2
A the determination of a cCareushildmarnianudMaSc h mm®Dp a D1

July 2003

In First Order Logic:
E17(X) 6 E13(X)

Properties:
P41classified (was classified byg1 CRM Entity
P42assigned (was assigned b5 Type

E18 Physical Thing
Subclass of:  E72Legal Object
E92 Spacetime Volume
Superclass of: E19 Physical Object
E24 Physical MarMade Thing
E26 Physical Feature

Scope Note:  Thisclasscomprises all persistent physical items with a relatively stable formymaaie or natural.
Depending on the existence of natural boundaries of such things, the CRM distinguishes the instances
of E19 Physical Object from instances of E26 Physical Featuah as holes, rivers, pieces of land etc.

Mostinstances of E19 Physical Object can be moved (if not too heavy), whereas features are integral to
the surrounding matter.

An instance of E18 Physical Thing occupies not only a particular geometric bpaitethe course of
its existence it also forms a trajectory through spacetime, which occupies areal, that is phenomenal,
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Examples:

volume in spacetime. We include in the occupied space the space filled by the matter of the physical
thing and allits inner spacesjch as the interior of a box. Physical things consisting of aggregations of
physically unconnected objects, such as a setofchessmen, occupy a number of individually contiguous
spacetime volumes equal to the number of unconnected objects that casisat

We model E18 Physical Thing to be a subclass of E72 Legal Object and of E92 Spacetime volume. The
latteris intended as a phenomenal spacetime volume as defined in CRMgeo (Doerrand Hiebel 2013).
By virtue of this multiple inheritance we can disss the physical extent of an E18 Physical Thing
without representing each instance of it together with an instance of its associated spacetime volume.
This model combines two quite different kinds of substance: an instance of E18 Physical Thing is
matterwhile a spacetime volume is an aggregation of points in spacetime. However, the real
spatiotemporal extent of an instance of E18 Physical Thing is regarded to be unique to it, due to all its
details and fuzziness; its identity and existence depends lin@juthe identity of the instance of E18
Physical Thing. Therefore this multiple inheritance is unambiguous and effective and furthermore
corresponds to the intuitions of natural language.

The CIDOC CRM is generally not concerned with amounts of matferid or gaseous states.
A the Cullinan Diamond (E19)ScarratiandShot 2006

A the cave Al deon Emithl84M9 i n Crete (E26)
A the Mona Lisa (E22Mohem, 2006)

In First Order Logic:

Properties:

E18(x) 0 E72(X)
E18(X) 6 E92(X)

P44has condition (is condition offf3 Condition State

P45consists of (is incorporated ir§57 Material

P46is composed of (forms part o8 Physical Thing

P49has former or cuent keeper (is former or current keeper B89 Actor
P50has current keeper (is current keepere3p Actor

P51has former or current owner (is former or current owne&z3® Actor
P52has current owner (is current owner &39 Actor

P53has former or current location (is former or current locatiorgaf:Place

P59has section (is located on or withiEp3 Place
P128carries (is carried by[E90 Symbolic Object
P156occupies (is occupied B53 Place

E19 Physical Object

Subclass of:
Superclass of:

Scope note:

E18 Physical Thing
E20 Biological 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 objects made for functionakgsrpf 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).

I n some contexts, such objects, exceptmthffor ag
Varzi, 2000, pp.40420), i.e. naturally defined objects.

The decision as to whatis documented as a complete item, rather than by its parts orcomponents, may
be a purely administrative decision or may be a result of the order in which theateacguired.

A BExamplesJohn Smitphrodite of Milos(Kousser2009

A the Palace of Knoss¢Bvans, 192B6)
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A the Cullinan DiamondgScarratt and Shp2006)
A Apollo 13 at the time of launcthovell and Kluger]199)

In First Order Logic:

Properties:

E20 Biological

Subclass of:
Superclass of:

Scope note:

Examples:

E19(X) 6 E18(X)

P54has current permanent location (is current permanent locatidb8fplace
P55has current lod#n (currently holds)ES3 Place

P56bears feature (is found 026 Physical Feature

P57has number of part&60 Number

Object

E19 Physical Object
E21 Person

This class comprises individual items of a material nature, which live, have lived or are natural
products of orfrom living organisms.

Artificial objects that incorporate biological elements, such as Victorian butterfly frames, can be
documented as botfistances of E20 Biological Object and E22 Médade Object.

me
Tut-Ankh-Amun (Edwards 1979)

Boukephalas [Horse of Alexander the Gréagmb, 2005)
petrified dinosaur excrement PA19864

> > >

In First Order Logic:

E21 Person
Subclass of:

Scope note:

Examples:

E20(X) 6 E19(X)

E20 Biological Object
E39 Actor

This class comprises real persons who live orare assumed to have lived.

Legendary figures that may have existedch as Ulysses and King Arthur, fall into this class if the
documentation refers to themas historical figures. In cases where doubt exists as to whether several
persons are in fact identical, multiple instances can be created and linked to indicegiatheairs hip.

The CRM does notpropose a specific form to support reasoning about possible identity.

In a bibliographic context, a name presented following the conventions usually employed for personal
names will be assumed to correspond to an actuaperabn (E21 Person), unless evidence is
available to indicate thatthis is notthe case. The fact that a persona may erroneously be classified as an
instance of E21 Person does not imply that the concept comprises personae. So, we keep this in
CRMbase. Th E21 Person will be the two pragraphs

Tut-Ankh-Amun (Edwards, 1979Nelson MandelaBrown, 2006)
In First Order Logic:

Properties:

E21(X) 6 E20(X)
E21(X) 6 E39(X)

P152has parent (is parent ofi21 Person

E22 Man-Made Object

Subclass of:

E19 Physical Object
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E24 Physical MarMade Thing
Superclass of: E84 Information Carrier

Scope note:  This class comprises physical objects purposely created by human activity.

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

Examples:
A Mallard (the Wor |l (Sélamorf,2083t est st eam engine)
A the Portland Vas@Valker, 2004)
A the ColiseurfHopkins, 2005)

In First Order Logic:
E22(X) 6 E19(X)
E22(x) 0 E24(X)

E24 Physical Man-Made Thing

Subclass of:  E18 Physical Thing
E71 Man-Made Thing

Superclass of: E22 Man-Made Object
E25 Man-Made Feature
E78 Collection

Scope Note:  This class comprises all persistent physical itdmas are purposely cagéed by human activity.

This class comprises manmade objects, such as a swords, andmade features, such as rock art. No
assumptions are made as to the extent of modification required to justify regarding an objectas man
made. For exarmmpd®Q @aMwiurppg aonnd bedrock is Fregard
Made Thing.
Instances of this class may act as carriers of instances of E73 Information Object.
Examples:
A the Forth Raiway Bridge (E22) (The Forth Raiway Bridge centenary 188800 ICE
Proceedings, 1990, Vol.88(6), pp.lare0y7.
A the Channel Tunnel (E25Holliday, |., Marcou G., andvickerman R. W.,1991)
A the Historical Collection of the Museum Benakiin Athens (E@&orgoula, E.2005)
A the Rosetta Stone (E22)
A my paperback copyf Crime & Punishment (E22) (fictitious)
A the computer disk at IGBORTH that stores the canonical Definition of the CIDOC CRM v.3.2
(E22)
A Amy empty DVD disk (E22) (fictitious)

In First Order Logic
E24(X) 6 E18(X)
E24(x) 0 E71(X)

Properties:
P62depicts (is depicted byl CRM Entity
(P62.1 mode of depictioB55 Type)
P65showsvisual item (is shown byE36 Visual Item

E25 Man-Made Feature

Subclass of:  E24 Physical MarAMade Thing
E26 Physical Feature

Scope Note:  This class comprises physical features that are purposely created by human activity, such as scratches,

artificial caves, artificial water channels, dttparticular, it includes the information encoding features
on mechanical or digitadarriers.
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No assumptions are made as to the extent of modification required to justify regarding a feature as
manma d e . For exampl e, rock art or even Acup and
E25 ManMade Feature.

Examples:
A the Manchegr Ship CangFamie, 1980)
,5,\ Mi chael Jacksonbs nose following plastic surdg
A Thelaser eadabl e fApitso engr av e dR,dopyngsodgs af&Editto n Ma
Piafbs.

A The carved letters on the Rosetta Stone

In First Order Logic
E25(X) 0 E26x)
E25(X) 6 E24(X)

E26 Physical Feature

Subclass of:  E18 Physical Thing
Superclass of: E25Man-Made Feature
E27 Site

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 ongwo- 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 E26 Bfsical 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 partialiginary borders, such as the core of the

Earth, an area of property on the surface ofthe Earth, a landscape orthe head ofa contiguous marble
statue. They can be measured and dated, and it is sometimes possible to state who or what is or was
responsibldor 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, 2090.,401420), with
the exception of aggregates of fAbona fide obj e«
Examples:
the temple in Abu Simbel before its removal, which was carved out of soliHagkas $2000)
Albrecht Duerer's signature on his painting of Charles the B&auss1974)
the damage to the nose ofthe Great Sphinxin @izanplg 2009)
Mi chael Jacksonds nose prior to plastic surge

T > 3> >

In First Order Logic
E26(x) 0 E18(X)

E27 Site
Subclass of:  E26 Physical Feature

ScopeNote: This class comprises pieces of land or sea floor.
In contrast to the purely geometric notion of ES3 Place, this class describes constellations of matter on

the surface ofthe Earth or other celestial body, which can be represented by photpgmfiings and
maps.
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Examples:

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

the Amazon river basifHegen, 1966)

KnossogEvans, 192136)

the Apollo 11 lamding site(Siegler andsmrekar,2014)

Heathrow Airport(Wicks, 2014)

the submerged harbour of the Minoan settlement of Gournia, @vetiEous 2012)

> D >

In First Order Logic

E27(X0 E26(X)

E28 Conceptual Object

Subclass of:
Superclass of:

Scope note:

Examples:

E71 Man-Made Thing
E55 Type

E89 Propositional 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 theiridentity, circumstances of creation or hisiplication.

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

Characteristically, instances of this class are created, invented orthoughtby someone, and then may be
documented or communicated between persons. Instances of E28 Conceptual Objdw hbiity to

exist on more than one patrticular carrier at the same time, such as paper, electronic signals, marks,
audio media, paintings, photos, human memories, etc.

They cannot be destroyed. They exist as long as they can be found on at leagfem®rdn at least
one human memory. Their existence ends when the last carrier and the last memory are lost.

Beethovends fiiO0de an dEesh&w,®®)deo (Ode to Joy
the definition of Aontol o0 in the Oxford
A the knowledge about the victory at Marathon carried by the famous runner (E89)

A )
A En
[explanation note: In the following examples we illustrate the distinction between a propositional
object, its names and its encoded forms. The Maxwell equationsgamdeexample, because they

belong to the fundamental laws of physics and their mathematical content yields identical,
unambiguous results regardless formulation and encpding

A 6Maxwell equationsd [pr eBHE4Rd subject access
http://lccn.loc.gov/sh85082383], as of 19 November 2012]

** explanation: This is only the name for the Maxwell equations as standardized by the Library of

Congress and NOT the equations themselves.

A 6Equations, Maxwell 6 [variant subject access
*axplanation: This is another name for the equation standardized by the Library of Congress and not
the equations themselves

A Maxwell's equations (E89)
** explanation: This ishe propositional content of the equations proper, independent of any particular
notation or mathematical formalism.

A The encoding of Maxwells equations as in

https://uplod.wikimedia.org/wikipedia/commons/thumb/c/c4/Maxwé]ls Equations.svg/500px
Maxwell'sEquations.svg.png (E73)

* explanation: This is one possible symbolic encoding of the propositional content of the equations.
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In First Order Logic
E28(x) 0 E71(X)

Properties: P149is identified by (identifies il Conceptual Object Appellation

E29 Design or Procedure
Subclass of:  E73Information Object

Scopenote:  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 activities that
may resulin the modification or production ofinstances of E24 Physical Thing.

Instances of E29 Design or Procedure can be structured in parts and sequences or depend on others.
This is modelled usinB69 has association with (is associated with)..

Designs oprocedures can be seen as one of the following:

1. Aschema forthe activities it describes

2. A schema ofthe products that result from their application.

3. An independent intellectual product that may have never been applied, such as Leonardo da
Vi nc i 6splafisdonflging 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.

Examples:

the ISO standardisation procedure

the musicalnotatohor Beet hovends fA0Ode to Joyo

the architectural drawings for the Kélner Dom in Cologne, Germany

The drawing on the folio 860 of the CodexAtlanticus from Leonardo da Vinci- 14988 keptin

theBiblioteca Ambrosiana in Milan

I >

In First Order Logic
E29X) 0 E73(X)

Properties:
P68foresees use of (use foreseen BgY Material
P69has association with (is associated w20 Design or Procedure
(P69.1 has typ&55Type)
E30 Right

Subclass of:  E89 Propositional Object
Scope Note:  This class comprises 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 ownershipofthd Mona Lisao by the Louvre
In First Order Logic
E30(X) 6 E89(X)

E31 Document

Subclass of:  E73Information Object
Superclass of: E32 Authority Document
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Scopenote: This class comprises identifiable immaterial items that make propositions about reality.

These propositions may be expressed in text, graphics, images, audiograms, videograms or by other
similar means. Documentation databases are regarded asa cgpeeiof E31 Document. This class
should not be confused with the term fAidocumen:
with E73 Information Object.

Examples:
A the Encyclopaedia Britannica (E3®ogan 1958)
A The image content of the phototbé Allied Leaders at Yalta published by UPI, 19888
A the Doomsday Book

In First Order Logic
E31(x) 0 E73(X)

Properties:
P70documents (is documented iEl CRM Entity

E32 Authority Document
Subclass of:  E31 Document

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 64. Herbert 1994)
A Getty Art and Architecture ThesaurSetty Trust, 1990) 22? Published on behalf of

Paul Getty Trustthe CIDOC Conceptual Reference MofgrgatsoulisM. et al., 2010)

In FirstOrder Logic
E32(x) 0 E31(X)

Properties:
P71lists (is listed in)E1 CRM Entity

E33 Linguistic Object

Subclass of:  E73Informaton Object
Superclass of: E34 Inscription
E35Title

Scope note:  This class comprises identifiable expressions in natural language or languages.

Instances of E33 Linguistic Object can &gpressed in many ways: e.g. as written texts, recorded
speechorsign 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 mathematical 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 h&b2ote
String

Examples:
A the text of the Ellesmere Chaucer manus¢Hgino, 2004)

A the lyrics of the song "Blue Suede Shq€sioper2008)

the text of the Jabberwocky by Lewis Car(@harroll, 1981)

the text of "Doktoro Jekyll kaj Sinjoro Hyde" (&s peranto translation of Dr Jekyll and Mr Hyde)

(Stevenson, 1909)

> > >

In First Order Logic
E33(x) 0 E73(X)
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Properties:
P72has language (is language &6 Language
P73has translation (is translation d&83 Linguistic Object

E34 Inscription

Subclass of:  E33Linguistic Object
E37 Mark

Scope note:  This class comprises recognisable, short texts attached to instances of E24 Physidaldd dining.

The transcription of the text can be documented in a noRSkhas note: E62 String he alphabet
usedcan be documented H¥2 has type: E55 Typ&his class doesotintend to describe the
idiosyncratic characteristics of an individual physical embodiment of an inscription, butthe underlying
prototype. The physicalembodiment is modelled in the CRM 4B sical MarMade Thing.

The relationship of a physical copy of a book to the text it contains is modelleda#irigformation
Carrier. P128 carries (is carried by): E33 Linguistic Object.

Examples:
A fkeep off the gr as sdathequadafBaliolGalege t uck in the |
A Thetext publishedin Corpus Inscriptionum LatinaMB95
A Kilroy was here

In First Order Logic
E34(x) 0 E33(X)
E34(X) 6 E37(X)

E35 Title

Subclass of:  E33Linguistic Object
EA41 Appellation

Scope note:  This class comprises textual strings that within a cultural context can be clearly identified as titles due
to their form. Being a subclass of E41 Appellation, E35 Title can only bewbed such a string is
actually used as a title of a work, such as a text, an artwork, or a piece of music.

Titles are proper noun phrases or verbal phrases, and should not be confused with generic objectnames
such as fichair o, Antgerare common goans that standferiodtabcegof B3 | a
Type). Titles may be assigned by the creator of the work itself, or by a social group.

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

Examples:

The Mer cha(WeCulodgh20@5n i c e 0

Mo n a (Mdhen,2@6)

La Pie or (Bdrthlatglg&l)gpi e 0

Lucy in the Skemoniog7h Di amondso

o I I D
! un } Sun ! Jun 1

In First Order Logic )
E35(x) 0 E33(x)
E35(X) 6 E41(X)

E36 Visual Item

Subclass of:  E73Information Object
Superclass of: E37 Mark
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Scope Note:

Examples:

This class comprises the intellectual or conceptysets of recognisable marks and images.

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

The class E36 Visual ltem provides a means of identifying and linking together instances of E24
Physical MarMade Thing that carry the same visual symbols, marks orimages etc. The pieperty
depicts (is depicted byjetween E24 Physical Maade Thing and depicted subjects (E1 CRM
Entity) can be regarded as a shzut of the more fully developed path from E24 Physical Maade

Thing throughP65 shows visual item (is shown pb¥B86 Visual Item,P138 represents (has
representationjo ELCRM Entity, which in addition captures the optical features of the depiction.

the visual appear @Bce of Monetds fAlLa Pieo
the CocaCola logo (E34)

the ChiRho (E37)

the communist red star (E37)

T 3> 2> >

In First Order Logic

Properties:

E37 Mark

Subclass of:
Superclass of:

Scope note:

Examples:

E36(X) 6 E73(X)

P138represents (has representati®@l)CRM Entity
(P138.1 mode of representati@&d5 Type)

E36 Visual ltem
E34 Inscription

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 instanE2sdflanrMade Feature.

A Minoan double axe markLowe Fri, 2011)
A ©
A J

In First Order Logic

E38 Image

E37(X) 6 E36(X)

Deprecated, use36 Visual lteminstead

E39 Actor
Subclass of:

Superclass of;

E77 Persistent Item
E21 Person
E74 Group
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Scope note:  This class comprises people, either individually or in groups, who have the potential to perform
intentional actionsfkinds fa 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 of E21 Person, whereas groups should be documented as instances of either
E74 Group oits subclas

Examples:
A London and Continental Railways (E40)
A the Govemor of the Bank of England in 1975 (E21)
A Sir lan McKellan (E21)Gibson,1986)

In First Order Logic
E39(x) 0 E77(X)

Properties:
P74has current or former residence (is current or former residen&sa8flace
P75possesses (is possessed B3 Right
P76has contact point (provides access|illi Contact Point
P131is identified by (identifies @ Actor Appellation

E40 Legal Body
Deprecated, usg74Group instead

E41 Appellation

Subclass of:  E90 Symbolic Object
Superclass of: E35Title
EA42 Identifier

t

Scope ote: This class comprises signs, either meaningful or not, or arrangements of signs following a specific
syntax, that are used or can be usedto referto and identify a specific instance of some class or category
within a certain context.

Instances of E41 Appellation do notidentify things by their meaning, even ifthey happento have one,
but instead by convention, tradition, or agreement. Instances of E41 Appellation are cultural constructs;
as such, they have a context, a history, anskain time and space by some group of users. A given
instance of E41 Appellation can have alternative forms, i.e., otherinstances of E41 Appellation that are
always regarded as equivalentindependent from the thing it denotes.

Specific subclasses of E4Appellation should be used when instances of E41 Appellation of a
characteristic form are used for particular objects. Instanc@Time Appellation, for example,
which take the form of instan EEESOIDEEE: can be easily recognised.

Thus, the usef subclasses of E41 is not determitgdhe characteristics of the object the appellation
refeisto, e.g., a person or a place, but rather the form of the appeilatishovs it as a specialtype
of appellation, such asadentifier.

E41 Appellation should not be confused with the act of naming somet@inde15 Identifier
Assignment
Examples:

A "Martin"

A "the Forth Bridge"

A "the Merchantof Venice" (E38)1cCullough,2005)

A "Spigelia marilandicdL.) L." [not the species, just tramd(Hershberger, Jenkins and Robacker,
2015)

A “information science" [not the science itself, but the name through which we refer to it in an
English-speaking context]
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Al L[Chinese fiando, meaning fipeaceo]

In First Order Logic
E41(x) 0 E90(x)

Properties:

P139has alternative forniE41 Appellation
(P139.1 has typ&55Type)

E42 Identifier
Subclass of:  E41 Appélation

Scope note:  This class comprises strings or codes assigned to instances of E1L 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, regisfaat codes, etc. and are typically composed of alphanumeric sequences.
The class E42 Identifier is not normally used for macfyeeerated identifiers used for automated
processing unlessthese are also used by human agents.

Examples:

A AMM. GE. 1950
A A13.94%.01

A AOXCMS: 19
A 1 SSN B8008a
A 1 SRC #AFI FI
A Shelf mark
A AGuill aume

97.4.10

N89001160

ARes 8 P 100
de-1B&chaufa(td8m@?o0ll ed personal

French rulesReaney1974

In First Order Logic
E42(x) 0 E41(X)

E44 Place Appellation
Deprecated, usge41 Appellation instead

E45 Address
Deprecated, used1Appellation instead

E46 Section Definition
DeprecatediseE41Appellationinstead

E47 Spatial Coordinates
Deprecated, use41 Appellation instead

E48 Place Name
Deprecated, usge41 Appellation instead

E49 Time Appellation
Deprecatd, useE41 Appellation instead

E50 Date
Deprecated uge41Appellation instead
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E51 Contact Point
Deprecated uge4lAppellation instead

E52 Time-Span

Subclass of:

Scope note:

Examples:

E1 CRM Entity

This class comprises abstract temporal extents, in the sense of Galilean physics, having a beginning, an
end and a duration.

Time Span has no other semantic connotations.-Bp@ns are used to define the temporal extent of
instances of E4 Period, E5 Event and any other phenomena valid for a certain time. An ESp&ime
may be identified by one or more instanccilli Time Appellation.

Since our knowledge of history is imperfect, instances of E52-Bpa@n can best be considered as
approximations of the actual Tirgpans of temporal entities. The properties of E52 T3men are
intended to allow these approximations to bgregsed precisely. An extreme case ofapproximation,
might, for example, define an E52 Ti8pan having unknown beginning, end and duration. Used as a
common E52 TimeSpan for two events, it would nevertheless define themas 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 Time Primitive.

1961

From 1217-1993 to 128-1996

14h307 16h22 &' July 1945

9.30 am 1.1.1999 to 2.00 phi.1999
duration ofthe Ming Dynas(Zhan 2011)

> I 3> I >

In First Order Logic

Properties:

E53 Place
Subclass of:

Scope note:

E52(x) 0 E1(X)

P78is identified by (identifies il Time Appellation
P79beginning is qualified byE62 String

P80end is qualified byE62 String

P8longoing throughou&61 Time Primitive

P82at some time withinE61 Time Primitive

P83had at least duration (was minimum duration B84 Dimension
P84had at most duration (was maximum durationB54 Dimension
P86falls within (contains)E52 Time-Span

E1 CRM Entity

This class comprises extents in space, in particular on the surface of the earth, in the pure sense of
physics: independent from temporal phenomena and matter.

The instances of E53 Place are usually determined by reference to the positomofmio b i | e 6 o b j
such as buildings, cities, mountains, rivers, or dedicated geodetic marks. A Place can be determined by
combining a frame of reference and a location with respect to this frame. It may be identified by one or
more instances

It is sometimes argued that instances of E53 Place are bestidentified by global coordinates or absolute
reference systems. However, relative references are often more relevant in the context of cultural
documentation and tend to be moregige. 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 known with

Definition of the CIDOC Conceptual Reference Modakion 6.2.4 24



reference to a large mobile objécH.M.S Victory. A resolution of this Place in terrod 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 would lack historical and cultural relevance.

Any object can serve as a frame of reference forfa8e determination. The model foresees the
notion ofa "section" ofan E19 Physical Object as a valid E53 Place determination.
Examples:

A the extent ofthe UK in the year 2003

A the position of the hallmark on the inside of my wedding ring

A theplacerefered t o in the phrase: fAFish collected
Arve and the Rhonebo

A here> <

In First Order Logic
E53Xx) 60 E1(X)

Properties:
P87is identified by (identifies)E44 Place Appellation
P89falls within (contains)E53Place
P121overlaps withES3Place
P122borders withE53 Place
P157is atrestrelative to (provides reference spaceEa§Physical Thing
P168place is defined by (defines plac&p4 Space Primitive
P171at some place withinE%4 Space Primitive
P172contains E94 Space Primitive

E54 Dimension

Subclass of:  E1 CRM Entity
Superclass ofE97 Monetary Amount

Scope note:  This class comprises quantifiable properties that can 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
real numbes, RGB values etc.

An instance of E54 Dimension represents the true quantity, independent from its numerical
approximation, e.g. in inches orin cm. The properties of the class E54 Dimension allow for expressing
the numerical approximation of the valuE@n instance of E54 Dimension. If the true values belong

to a nondiscrete space, such as spatial distances, it is recommended to record themas approximations
by intervals orregions ofindeterminacy enclosing the assumed true values. For instangt) a5

cm may be recorded as 4% cm, according to the precision ofthe respective observation. Note, that
interoperability of values described in different units depends critically on the representation as value
regions.

Numerical approximations iarchaic instances of E58 Measurement Unit used in historical records
should be preserved. Equivalents corresponding to currentknowledge should be recorded as additional
instances of E54 Dimension as appropriate.

Examples:
AThe 250 metric ton weight dfie Luxor Obelisk
gThe 5.17 m height of the statue of David by Michaelangelo
gThe 530.2 carats ofthe Great Star of Africa diamond
gThe AD12621312, 13031384 calibrated C14 date forthe Shroud of Turin
%The 33 m diameter of the Stonehenge Sarcen Circle

AThe 755.9 foot length ofthe sides ofthe Great Pyramid at Giza
AChristiesd hammer price for fAVase with Fifteen
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In First Order Logic

Properties:

ES5 Type

Subclass of:
Superclass of:

Scope note:

Examples:

E54(X) 6 E1(X)

P90has valueE60ONumber
P91has unit (is unit of)ES8 Measurement Unit

E28 Conceptual Object
E56 Language

E57 Material

E58 Measurement Unit

This class comprises concepts denoted by terms from thesauri and controlled vocabularies used to
characterize and classify instances of CRM classes. Instances of E5S5 Type represent concepts in
contrast to instances of E41 Appellation which are used teirestances of CRM classes.

E55 Type is the CRM6s interface to domain speci
in the CRM as subclasses of E55 Type, forming hierarchies of terms, i.e. instances of E5S5 Type linked

via P127 has broadeerm (has narrower term). Such hierarchies may be extended with additional
properties.

weight, length, depth [types of E54]

portrait, sketch, animation [types|B#§]
French, English, German [E56]

excellent, good, poor [types of E3]

Ford ModelT, chop stick [types of E22]
cave, doline, scratch [types of E26]

poem, short story [types of E33]

wedding, earthquake, skirmish [types of E5]

T3> 3 3> 3 3> > D

In First Order Logic

Properties:

E56 Language
Subclass of:

Scope note:

Examples:

E55(X) 6 E28(X)

P127has broaderterm (has narrower tefg®5 Type
P150defines typical parts of(define typical wholes f&35 Type

E55Type
This class is a specialization of E55 Type and comprises the natural languages in the sense of concepts.

This type is used categorically in the modelwithout reference to instances ofit, i.e. the Modeldoes not
foresee the description of instances of instanc
Chinesebo.

It is recommended thatinternationally or nationally agreed codes and terminology are used to denote
instances of E56 Language, such as those defin&@i 639:1988.

A el [Greek(Palmer, 1980)
A en [English](Wilson 1983)
A eo [EsperantaNuessgl2000)
A es [Spanish{Pineda 1993)
A fr  [French]Rickard 1974)

In First Order Logic

E56(x) 6 E55(X)
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E57 Material
Subclass of:  E55Type

Scope note:  This class is a specialization of ES5 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 as ultramarine powder, tempera paste, reinforced concrete. Discrete
pieces of rawmaterials keptin museums, such as bricksethof fabric, pieces of metal, should be
modelled individually in the same way as other objects. Discrete used or processed pieces, such as the
stones from Nefer Titi's temple, should be modelled as pari24@fis composed pf

This type is used cagerically in the modelwithout reference to instances ofit, i.e. the Model does not
foresee the description of instances of instan:

It is recommended thatinternationally or nationally agreed codes andadrgy are used.
Examples:
Brick(Gurcke 1987)
Gold(Watson 1990)
Aluminium(Norman 1986)
Polycarbonat@vihaske 2011)
ResinBarton, 1992)

T3> > 3> D>

In First Order Logic
E57(X) 6 E55(X)

E58 Measurement Unit

Subclass of:  E55Type
Superclass of: E98 Currency

Scope Note:  This class is a specialization of ES5 Type and comprises the types of measurement units: feet, inches,
centimetres, litres, lumens, etc.

This type is used categorically in the neddithout reference to instances ofit, i.e. the Model does not
foresee the description of instances of instani

Systéme International (Sl) units orinternationally recognizedSid@rms should be usechenever
possible.SO80000:200p Archaic Measurement Units used in historical records should be preserved.

Examples:

cm [centimetre]

km [kilometre]

m [meter]

m/s [meters per secon@ijau, 1999)

A [Ampere]

GRD [Greek Drachmépaniel,2014) (E98)
“C [degrees centigrad@eckman;1998)

I > >

In First Order Logic
E58(X) 6 E55(X)

E59 Primitive Value

Superclass of: E60 Number
E61 Time Primitive
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Scope Note:

Examples:

E62 String

This class comprises valuegprimitive 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 arenot considered as elements of the universe 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 théslgrobjects they define and
handle.

In particularthey 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) suchsaUNICODE and values of datatypes that can be encoded in a lexical form,
including quantitative specifications of tirsgnans and geometry. They have in common that instances

of E59 Primitive Value define themselves by virtue of their encoded value, regartlie nature of

their mathematical abstractions.

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 implementation platform and/or data definition language be used to
substitute for this class and its subclasses.

A ABCDEFG (E62)
A 3.14 (E60)

A o

A 192101-01 (E61)

In First Order Logic:

E60 Number
Subclass of:

Scope Note:

Examples:

E59(X)

E59 Primitive Value

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

Numbers are fundamentally distinct from identiién continua, such as instance[ii Date andElit

Spatial Coordinate, even though their encoding may be similar. Instances of E6G0 Number can be
combined with each otherin algebraic operations to yield otherinstances of E6E0 Number, e.g., 1+1=2.
Identifiers in continua may be combined with numbers expressing distances to yield new identifiers,
e.g.,192491-31 + 2 days =19282-02. Cf. E54 Dimension

A 5

A 3+2i

A 15e04

A (05.-0.7,88)

In First Order Logic

E60(X) 6 E59(X)

E61 Time Primitive

Subclass of:

E59 Primitive Value

Scope Note:This class comprisa@sstances of E59 Primitive Value for time tlsditould be implemented with

Definition of

appropriate validation, precision and references to temporal coordisiéns to express time in some
context relevant to cultural and scientific documentation.

Instantiating different instances of E61 Time Primitive relative to the same instance of E52 Time Span
allows for the expression of multiple opinions/approximatiofthe same phenomenon. When
representing different opinions/approximations ofthe E52 Time Span of some E2 Temporal

Entity, multiple instances of E61 Time Primitivehould be instantiated relative to one E52 Time
SpanOnly one E52 Time Span should betantiated since there is only one real phenomenaltime extent
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of any givertemporal entity

The instances of E61 Time Primitive are not considered as elements of the universe of discourse that the
CRM aims at defining and analysing. Rather, they play the role of a symbolic interface between the scope
of this model and the world of mathematicaflamomputational manipulations and the symbolic objects

they define anthandle

Therefore they must not be represented in an implementation by a universal identifier associated with a
content model of different identity. In a concrete applicationygé®mmended that the primitive value
systemfrom a chosen implementation platform and/or data definition language be used to substitute for
this class.

Examples:

19947 1997

13 May 1768
2000/01/01 00:00:59.7
85" century BC

T3> >

In First Order Logic
E61(X) 0 E59(X)

E62 String
Subclass of:  E59 Primitive Value

Scope Note:  This class comprises the instances of E59 Primitive Values used fordocumentation 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 Overthe Lazy Dog

A 6F 6E 54 79 70 31 0D 9E

In First Order Logic
E62(x) 0 E59(X)

E63 Beginning of Existence

Subclass of:  E5 Event
Superclass of: E12 Production
EB5 Creation
E66 Formation
E67 Birth
E81 Transformation

Scope note:  This class comprises events that bring into existence any E77 Persistent ltem.

It may be used for temporal reasoning about things (intellectual products, physical items, groups of
people, living beings) beginning to exist; it es as a hook for determination déaminus post quem
andante quem

Examples:

the birth of my child

the birth of Snoopy, my dog

the calving ofthe iceberg that sank the Titanic

the construction of the Eiffel Tow@rissandier, 1889)

I 3> D

In First OrdelLogic:
E63(X) 0 E5(X)

Properties:
P92broughtinto existence (was brought into existenceBizPersistent ltem
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E64 End of Existence

Subclass of:  E5 Event
Superclass of:  E6 Destruction
E68 Dissolution
E69 Death
E81 Transformation

Sce note: This class comprises events that end the existence of any E77 Persistent ltem.

It may be used for temporal reasoning about things (physical items, groups of people, living beings)
ceasingto exist; it serves as a hook for determinationierh@inus postqueandantequemin cases
where substance from a Persistent Iltem continues to exist in a new form, the process would be
documented by E81 Transformation.
Examples:
A the death of Snoopy, my dog
A the melting of the snowman
A the burning of th@emple of Artemis in Ephesos by Herostratos in 356BC
A (Trell, 1945)

In First Order Logic
E64(X) 6 E5(X)

Properties:
P93took out of existence (was taken out of existenceBii)Persistent ltem

E65 Creation

Subclass of:  E7 Activity
E63 Beginning of Existence
Superclass of: E83 Type Creation

Scope note:  This class comprises events that result in the creation of conceptual items or immaterial products, such
as legends, poems, texts, music, images, movies, laws, types etc.
Examples:
A the framing of the U.S. Constitutiffarrand 1913)
thedrafting of U.N. resolution 144UnitedNations Security CouncR0®)

In First Order Logic
E65(x) 6 E7(X)
E65(X) 6 E63(X)

Properties:
P94has created (was created 28 Conceptual Object

E66 Formation

Subclass of:  E7 Activity
E63 Beginning of Existence

Scope note:  This class comprises events thasult in the formation of a formal or informal E74 Group of people,
such as a club, society, association, corporation or nation.

E66 Formation does notinclude the arbitrary aggregation of people who do not act as a collective.
The formation of an instane of E74 Group does nigquirethat the group is populated with members
at the time of formationln order to express the joining of members at the time of formation, the
respective activity should be simultaneously an instance of both E66 Formatig8sddining.

Examples:
A the formation of the CIDOC CRM Special Interest Group
A the formation of the Soviet UniqRipes 1964)
A the conspiring of the murderers of Caeaiin, 1935)
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In First Order Logic
E66(X) 0 E7(X)
E66(X) 0 E63(X)

Properties:
P95has formed (was formed byg74 Group
P151was formed fromE74 Group

E67 Birth
Subclass of:  E63 Beginning of Existence

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

Twins, triplets etc. are brought into life by the same E67 Birth event. The introduction ofthe E67 Birth
event as a documentation element allows the description of a range of family relationships in a simple
model. Sitable 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.

Examples:
A the birth of Alexandethe Grea{Stoneman2004)

In First Order Logic
E67(X) 0 E63(X)

Properties:
P96by mother (gave birthE21 Person
P97from father (was father forfg21 Person
P98brought into life (was born21 Person

E68 Dissolution
Subclass of:  E64 End of Existence

Scope note:  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 alss tagtiated as an E7 Activity.
Examples:

A the fall of the Roman Empir@V hittington,1964

A the liquidation of Enron CorporatiqAtlas, 2001)

In First Order Logic
E68(x) 0 E64(X)

Properties:
P99dissolved (was dissolved b¥g74 Group

E69 Death
Subclass of:  E64 End of Existence

Scope note:  This class comprises the deaths of human beings.
If a personikilled, their deattshould be instantiated as E69 Death and as E7 Activity. The death or
perishing of other living beings should be documented using E64 End of Existence.
Examples:
A the murder of Julius Caesar (E69,ERvin, 1935)
A the death of Senator Paul Wellst@htonast 2003)
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In First Order Logic
E69(x) 0 E64(X)

Properties:
P100was death of (died inE21 Person

E70 Thing

Subclass of:  E77 Persisént ltem
Superclass of: E71 Man-Made Thing
E72 Legal Object

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

They may bentellectual products or physical things. They may forinstance have a solid physical form,
an electronic encoding, orthey may be a logical concept or structure.
Examples:
my photograph collection (E78)
the bottle of milk in my refrigerator (E22)
the phn ofthe Strassburger Muenster (E29)
t he thing on the top of Otto Hahndés desk (E1
the form of the nesmoking sign (E36)
the cave of Dirou, Mani, Greece (E2Bsimenos. 2005)

v I

In First Order Logic
E70(x) 0 E77(X)

Properties
P43has dimension (is dimension o854 Dimension
P10l1had as general use (was uselEBp Type
P130shows features of (features are also found©&f)Thing
(P130.1kind of similarity: ES5 Type)

E71 Man-Made Thing

Subclass of:  E70Thing
Superclass of: E24 Physical MarMade Thing
E28 Conceptual 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 characterized by
relative stability. They may forinstance have a solid glayform, an electronic encoding, orthey may
be logical concepts or structures.
Examples:
Be et h o'\Sgmplosy (B73jLockwood, 2015)
Mi c hel angéhoethi,2019)a v i d
Einsteinds Theory dHartlesG2083er al Relativity (E73)
the taxord F millamoelebd i n n a e YESY) (Bifkév&ifis andNarusevicius2002)

I 3> > D>

In First Order Logic
E71(X) 6 E70(X)

Properties
P102has title (is title of)E35 Title
(P102.1has typeES5Type)
P103was intended for (was intention dib5 Type
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E72 Legal Object

Subclass of:  E70Thing
Superclass of: E18 Physical Thing
E90 Symbolic Object

Scope note:  This class comprises those material or immaterial items to which instances of E30 Right, such as the
right of ownership oruse, can be applied.

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

Examples:
A the Cullinan diamond (E19ScarrateindShar, 2006)
A definition of the CIDOC Conceptual Reference Model Version 2.1 (B38) 21127 2014)

In First Order Logic
E72(x) 0 E70(X)

Properties:
P104is subjectto (applies tdE30 Right
P105right held by (has right onE39 Actor

E73 Information Object

Subclass of:  E89 Propositional Object
E90 Symbolic Object
Superclass of: E29 Design or Procedure
E31 Document
E33 Linguistic Object
E36 Visual ltem

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

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

Instances of E73 Information Objeaf a linguistic nature should be declared as instances ofthe E33
Linguistic Object subclass. Instances of E73 Information Object of a documentary nature should be
declared as instances ofthe E31 Document subclass. Conceptual items such as tyssearzgeizot
instances of E73 Information Object, nor are ideas without a reproducible expression.

Examples:

A image BM000038850.JPG from the Clayton Herbariumin Lor(&Bih)

A E. A.Poe's "The RavelfPog 1869)

A the movie "The Seven Samurai" by AkitarosawaMellen, 2002)
the Maxwell EquationgHuray, 2010)The Getty AAT as published as Linked Open Data, accessed 1/10/2014
In First Order Logic

E73(X) 6 E89(X)

E73(X) 6 E90(X)

Properties:

E74 Group

Subclass of:  E39 Actor
Superclass of:

Definition of the CIDOC Conceptual Reference Modabkion 6.2.4 33



Scope note: This class comprises any gatherings or organizations of E39 Actors that act collectively orin a similar
way due to any form of unifying relationship. In the widense 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 may happen that the Group never had
more han one member. A joint pseudonym (i.e., a 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 an E74 Group when it exhibits orgamiaadtiharacteristics 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, worship, business,
sports, etc. Nationality canebmodelled as membership in an E74 Group (cf. HumanML markup).
Married couples and other concepts of family are regarded as particular examples of E74 Group.

Examples:

the impressionis@Vilson, 1983)

the NavajgCorrell, 1979

the GreekgWiliams, 1993)

the peace protestors in New York City on February 15 2003

BExxon-Mobil ( ExxonMobil Corpd Mergent's dividend achievergol. 3, no. 3, 2006, pp. &)

King Solomon and his wive@@ hieberger1947)

The President of the Swiss Confederation

Nicolas BourbakfAczel 2007)

Betty CrockefCrocker 2012)

Ellery Queern{Queen, 196/

In First Order Logic
E74(x) 0 E39(X)

DI I I D D

Properties:
P107has current or former member (is current or former membeE89)Actor
(P107.1kind of membeES5 Type)

E75 Conceptual Object Appellation
Deprecated ugetl Appellationinstead

E77 Persistent ltem

Subclass of:  E1 CRM Entity
Superclass of: E39 Actor
E70 Thing

Scopenote: This class comprises items that have a persi:
philosophy.

They can be repeatedly recognized within the duration of their existence by identity criteria rather than
by continuity or observation. Persistergrhs can be either physical entities, such as people, animals 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 estaftishdecision depends
largely on the judgement of the observer. Forexample, 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 profowd changes during their lifigpan, affecting both material 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 ltem does not takétianyapaosit the nature
of the applicable identity criteria and if actual knowledge about identity of an instance of this class
exists. There may be cases, where the identity of an E77 Persistent ltemis notdecidable by a certain
state of knowledge.
The man classes of objects that fall outside the scope the E77 Persistent Item class are temporal
objects such as periods, events and acts, and descriptive properties.

Examples:
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Leonard da Vinci (Strano, 1953)

Stonehenge (Richards, 2005)

the hole in the ozonayer (Hufford and Horwitz, 2005)

the First Law of Thermodynamics (Craig and Gislason, 2002)
the Bermuda Triangle (Dolan, 2005)

T 3> > > D

In First Order Logic

E77(x) 6 E1(X)

E78 Curated Holding

Subclass of:

Examples:

E24 Physical MarMade Thing

Scope note:  This class comprises aggregations of instances of E18 Physical fHaihgre
assembled and maintained (ficuratedo and fApreser
instances of E39 Actor over time for a sgiegburpose and audience, and according to a particular
collection development plafypical instances of curated holdings are museum collections, archives,
library holdingsanddigital libraries A digital library is regarded as an instance of E18 Prajsiding

because it requires keeping physical carriers of the electronic content.

Items may be added or removed from an Ef8ated Holdingn pursuit of this plan. This class should
not be confused with the E39 Actor maintaining the Eid&ted Holdingoften referred to with the
name of the E7&uratedHoldnd e. g. A The Wallace Collection dec

Collective objects in the general sense, like a tomb full of gifts, a folder with stamps or a set of
chessmen, should be documented as instances ¢&fHykdcal Object, and not as instances of E78
Curated HoldingThis is because they formwholes either because they are physically bound together
or because they are kept together for their functionality.

A the John Clayton Herbarium

A the WallaceCollection(Ingamells 1990)

A Mikael Heggelund Fosliebs coralline red al ge
_Archaeology, Trondheim, Norway

A The Digital Collections of the Munich DigitiZation Center (MDZ) accessible via

https://www.digitalesammlungen.det least in January 2018.

In First Order Logic

Properties:

E78(X) 0 E24(X)

P109has current or former curator (is current or former curatoE89:Actor

E79 Part Addition

Subclass of:

Scope note:

E11 Modification

This class comprises activities that result inimstance of E24 Physical Maviade Thing being
increased, enlarged or augmented by the addition of a part.

Typical scenarios include the attachment of an accessory, the integration ofa 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 definititarmade, since the addition of a part implies a
human activity. Following the addition of parts, the resulting imade assemblages are treated
objectively as single identifiable wholes, made up of constituent orcomponent parts bound together
either plysically (for example the engine becoming a part ofthe car), or by 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 objétat are integrated into other objects

Definition of the CIDOC Conceptual Reference Modabkion 6.2.4 3t


https://www.digitale-sammlungen.de/

overtime, such as precious gemstones being repeatedly incorporated into different items of jewellery,
or cultural artifacts being added to different museuminstances of E78 Collection overtheir lifespan.
Examples:
A the setting of the kohnoor diamond into the crown of Queen Elizabeth the Queen
MotherDalrymple, 2017)
A the addition of the painting ARoom in Brook
Museum of Fine Arts, Boston

In First Order Logic
E79) 6 E11(X)

Properties:
P110augmented (was augmented 824 Physical MarAMade Thing
Pllladded (was adddw): E18 Physical Thing

E80 Part Removal
Subclass of:  E11 Modification

Scope note:  This class comprises the activities that result in an instance of E18 Physical Thing hiriegsbsl 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 results in thiotal 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 no digdderitity 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 of iddity 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 theremoval of the engine from my car
A the disposal of object number 1976:234 from the collection

In First Order Logic
ES0(X) 6 E11(X)

Properties:
P112diminished (was diminished byg24 Physical MaAMade Thing
P113removed (was removed b¥i8 Physical Thing

E81 Transformation

Subclass of:  E63 Beginning of Existence
E64 End of Existence

Scope note:  This class comprises the events thatresult in the simultaneous destruction of one or more than one E77
Persistent ttm and the creation of one or more than one E77 Persistent Item that preserves
recognizable substance from the first one(s) but has fundamentally differentaraterity.

Although the old and the new instances of E77 Persistent ltem are treatesteste entities having
separate, unique identities, they are causally connected through the E81 Transformation; the destruction
of the old E77 Persistent ltem(s) directly causes the creation of the new one(s) using or preserving some
relevant substancénstances of E81 Transformation are therefore distinct freataesifications
(documented using E17 Type Assignment) or modifications (documented using E11 Modification) of
objects that do not fundamentally change their nature or identity. CharactedstEes are
reconstructions and repurposing of historical buildings or ruins, fires leaving buildings in ruins,
taxidermy of specimen in natural history and the reorganization of a corporate body into a new one.
Examples:
A the death and mummification @ut-Ankh-Amun (transformation offut-Ankh-Amun from a
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living person to a mummy) (E69,E81,E7)

In First Order Logic
ES1(X) 6 E63(X)
ES1(X) 6 E64(X)

Properties:
P123resulted in (resulted fromE77 Persistent ltem
P124transformed (was transformed bE).7 Persistent ltem

E82 Actor Appellation
Deprecated uge41Appellation instead

E83 Type Creation
Subclass of:  E65 Creation

Scope note:  This class comprises activities formally defining new types ofitems.

It is typically a rigorous scholarlyr scientific process 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 publicatierydéhdefinition
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 spepchamkensl amefibogdor fAholotypeo.

Examples:
A creation ofthe taxoiPenicillium brefeldianuni®. O. Dodge' (1933)
A addition of class E84 Information Carrier to the CIDOC CRM

In First Order Logic
E83(X) 6 E65(X)

Properties:
P135created type (was created b5 Type
P136was based on (supported type creatiBh)CRM Entity
(P136.1in the taxonomic roleE55 Type)

E84 Information Carrier
Deprecated use E22 Mdnade Objecinstead

E85 Joining

Sulclass of: E7 Activity

Scope note:  This class comprises the activities 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 [itarigty bethe initiative of a
third party.

Typical scenarios include becoming a member of a social organisation, becoming employee of a

company, marriage, the adoption of a child by a family and the inauguration of somebody into an

official position.

Examples:

A The election of Sir Isaac Newton as Member of Parliament for the University of Cambridge to the
Convention Parliament of 16@8eick 2003)

A The inauguration of Mikhail Sergeyevich Gorbachev as leader of the Union of Soviet Socialist
Republics (USSR) in 198Butson,1986)

A The implementation of the membership treaty betweé and Denmark January 1939

In First Order Logic
E85(x) 0 E7(X)
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Properties:

E86 Leaving
Subclasf:

Scope note:

Examples:

In First Order Logic:

Properties:

P143joined (was joined byE39 Actor
P144joined with (gained member bEgy4 Group

(P144.1kind of membelES5 Type)

E7 Activity

This class comprises the activities that result in an instance of E39 Actorto be disassociated from an
instance of E74 Group. This class does mpty initiative by either partyit may be thenitiative of a
third party.

Typical scenarios include the termination of membership in a social organisation, ending the

employment at a company, divorce, and the end oftenure of somebody in an official position.

A

A
A

Theend of SirlsaacNewtdbrs duty as Member of

the Convention Parliament in 1{Geick, 2003)

George Washingt on @®nek,d8%9 i ng

The implementation of the
between EU, Denmark and Greenland February 1. 1985

E86(x) 0 E7(X)

Pl145separated (left byg39 Actor
P146separated from (lost member 4 Group

E87 Curation Activity
Subclass of: E7 Activity

Scope note:

Examples

In First Order Logic:

Properties:

treaty

Parl i ament

office in 1797

req&el at i ng

f

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

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

Items are accumulated 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 ppegd®e and/or

audience. The initial aggregation of items of a collection is regarded as an instance of E12 Production
Event while the activity of evolving, preserving and promoting a collection is regarded as an instance

of BB7 Curation Activity.

A

The curation of Mikael Heggel und 19086 @®Hene ds ¢

Foslie died), now at Museum of Natural History and Archaeology, Norway

E87(X) 6 E7(X)

P147curated (was curated byg78 Collection

E89 Propositional Object

E28 Conceptual Object
E73 Information Object
E30Right

Subclass of:
Superclass of;

Scope note:

This class comprises immaterial items, including but not limited to stories, plots, procedural
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prescriptions, algorithms, laws of physics or images that are, or represent in some sense, sets of
propositions about real orimaginary things and that are documented as single units or serve as topic of
discourse.

This class alsocomprisesitemsthatea fiabout 0 something in the sens
this class includes expressions of psychological value such afigneal art and musical themes.
However, conceptual items such as types and classes are not instances of E89 Prop &dijearta

This should not be confused with the definition of a type, which is indeed an instance of E89
Propositional Object.

Examples:

A Maxwel | 6 s(HuEay,2080f i on's

A The ideational contents of Aristot Greédksextsook e
translated in é Oxford editioné

A The underlying pmokiongpesbnapE36)no

A The common ideas of the plots of the movie "The Seven Samurai" by Akira Kurosawa and the
mov iTheit Magni ficent Sevendo by John Sturges

A Theimage content tie photo ofthe Allied Leaders at Yalta published by UPI, (88

A The character"Little Red Riding Hood" variants of which appe@ngsbthes in Grimm
brot Ret«kédppchend, other oral fairy tales and

A Theplace"Havnor'asnvent ed by Ursula K. Le tBarélatedf or he

maps and appearing in derivative weobased on these novels

In First Order Logic:
E89(X) 0 E28(X)

Properties:
P148has component (is component &39 Propositional Object
P67refers to (is referred to byl CRM Entity
(P67.1has typeE55Type)
P129is about (is subject offl CRM Entity

E90 Symbolic Object

Subclass of:  E28 Conceptual Object
E72Legal Object

Superclass of: E73 Information 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, images, musical scores, multimedia objects,
computer program code or matheroatformulae 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 something, or to communicate
some propositional content.

An instance of E90 Symllio 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 may or may not have a specific meaning, for example an arbitrary chatente

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 £8Ctded characters, an XML or HTML
document, ora TIFF image. The propé?8/hasoteallows forthe description of this content model.
In order to disambiguate which symbolic levelis the carrier of the meaning, the pepdrtyastype
can be used to specify the encoding (e.g. "bit", "Latin character", RGB pixel).

Examples:

ogabl 6

-simook i ngo sign (E36)

00038 M. JPGO (

M000038850.JPG from the Clayton Herbariumin Lon B (

distribution of form, tone and colour fo

T T T > D
S5 >:Ho
0 o
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Lisao iM@daylight (
A The Iltalian text of Danteds f@ADivina Colmmedi a
Commedi a secondo | danti ca ,MiahogMondadod 196@rr(ma di C
Le Opere di Dante Alighieri, Edizione Nazionale a cura della So@eantesca ltaliana, VIi-4)
(E33)

In First Order Logic:
E90(x) 0 E28(X)
E90(X) 6 E72(X)

Properties:
P106is composed of (forms part 0890 Symbolic Object

E92 Spacetime Volume

Subclas®f: E1 CRM Entity
Superclass of: E4 Period
E18 Physical Thing
E93 Presence

Scopenote This class comprises 4 dimensional point sets (volumes) in physical spacetime regardless its true
geometric form. They may derive theiridentity from being the extent of a material phenomenon or
from being the interpretation of aaxpression 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 composed of a
finite nunber of contiguous subsets. Its boundaries may be fuzzy due to the properties of the
phenomena it derives fromor due to the limited precision up to which defining expression can be
identified with a real extent in spacetime. The duration of existenceingtance of a spacetime
volume is trivially its projection on time.

Examples:

T the spacetime Volume of the Event of Caesar®é

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

1 the spatisdemporatrajectory ofthe 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 B and 9" of August 2002

In First Order Logic:
E92(x) 0 E1(X)

Properties:
P10falls within (contains)E92 Spacetime Volume
P132spatiotemporalipverlaps withE92 Spacetime Volume
P133spatiotemporalig eparated fronE92 Spacetime Volume
P160has temporal projectiorE52 Time-Span
P161has spatial projectioE53 Place

E93 Presence
Subclass 0£92 Spacetime Volume

Scope note:  This class comprises instances of E92 Spacetime Volume, whose arbitrary temporal extent has been

chosenin orderto determine the spatial extent of a phenomenon over the chespatiniRespective
phenomena may, for ingtee, be historical events or periods, but canalso be physical things seen in
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their diachronic existence and extent. In other words, instances of this class fix a slice of a Spacetime
Volume in time.

The temporal extent typically is predetermined by thgearcher so as to focus the investigation
particularly on finding the spatial extent of the phenomenon by testing for its characteristic features.
There are at least two basic directions such investigations might take. The investigation may wish to
detemine where something was during some time or it may wish to reconstructthe total passage of a
phenomenonds Spacetime Volume through an exami
measurement of features indicating the presence or absence of aphendin some space allows for

the progressive approximation of spatial extents through argumentation typically based on inclusion,
exclusion and various overlaps

In First Order Logic:
E93(X) 6 E92(X)

Properties:
P164 during (was timespan of)E52 Time Span
Pl166was a presence of (had presengg2 Space Time Volume
P167at (wasplaceof): E53 Place

E94 Space Primitive
Subclass of:  E59 Primitive Value

Scope Note:  This class comprises instances of E59 Primitive Value for space that should be implemented with
appropriate validation, precision and references to spatial coordinate systems to express geometries on
or relative to earth, or any other stable constellatiohmatter, relevant to cultural and scientific
documentation.

An E94 Space Primitive defines an E53 Place in the sense of a declarative place as elaborated in
CRMgeo (Doerr and Hiebel 2013), which means that the identity of the place is derived from its
geometric definition. This declarative place allows for the application of all place properties to relate
phenomenal places to their approximations expressed with geometries.

Definitions of instances of E53 Place using different spatial reference systems adsaytsin
definitions ofdifferent instances of E53 plaapproximating each other.

Instances of E94 Space Primitive provide the ability to link CRM encoded data tkinttee of
geometries used in maps or Geoinformation systems. They may be used for visualisation of the
instances of E53 Place they define, in their geographic context and for computing topological relations
between places based on these geometries.

Note that it is possible for a place to be defined by phenomena ceugabr other forms of

identification rather than by an instance of Bphce Primitive. E94 Space Primitive is not further

elaborated upowithin this model. Compatibility with OGC standaidsecommended
Examples:

1 Coordinate Information in GML like <gml:Point gmlid="p21"
srsName="http://www.opengis.net/def/crs/EPSG/0/4326"> <gml:.coordinates>45.67,
88.56</gml:coordinates> </gml:Point>

1 Coordinate Information ifat, long 48,2 13,3

1  WellKnown Text like POLYGON ((30 10, 40 40, 20 40, 10 20, 30 10))

In First Order Logic:

EA(X) 6 B5X)
Properties:

E95 Spacetime Primitive
Subclass of:  E59 Primitive Value
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Scope Note:

Examples:

Properties:

E96 Purchase
Subclass of:
Superclass of:

Scope note:

This class comprises instances of E59 Primitive Valuesfmacetime volumeshat should be
implemented with apropriate validation, precisiointerval logicand reference systerts express
date rangeand geometrieelevant to cultural documentatioh.Spacetime Primitivenay consist of
one expression including temporal and spatial information like in GMWla different form of
expressing spacetime in an integrated way like a formula containing all 4 dimensions.

An E95 Spacetime Primitivelefines arE92 Spacetime Volumén the sense of a declaratisgacetime
volumeas defined in CRMgeo (Doerr & Hiebel 2013), which means that the identity spiheetime
volume is derived from its geometriand temporadefinition. This declarativespacetimevolume
allows for the application of alt92 Spacetime Volum@roperties to relate phenomersplcetime
volumes of periods and physical thinds propositions abouheir spatial and temporal extents.
Definitions of spacetime volumes using different spacetigference systems alwayssult in
definitions ofdifferent gpacetimevolumes approximating each other.

Note that it is possible forgpacetime volumi be defined by phenomena causalto it or other forms
of identification rather than by an instance 85Bpacéime Primitive. In this case, this property must
not be used for approximating the respective instanc@2$gacetime volumeith an instance of EB
Spacéime Primitive.

EY% Spacéime Primitive is not further elaborated upon within this modedmpatibility with OGC
standards are recommended.

9 Spatial and temporalnformation in KML for the maximum extent of the Byzantine
Empire
<Placemark>
<name>Byzantine Empire/name>
<styleUrl>#style_1</styleUrl>
<TimeSpan>
<begin>330</begin>
<end>1453</end>
</TimeSpan>
<Polygon><altitudeMode>clampToGround</altitudeMode><outerBoundaryls><LinearRing>
<coordinates>18.452787460,40.85553626,0 17.2223187,40.589098,........ 0 17.2223,39.783
</coordinates>
</Polygon>
</Placemark>

1

P169defines spacetimeolume(s pacetime volumés defined by. E92 Spacetime Volume

E8 Acquisition

This class comprises transfers of legal ownership from omer instances of E39 Actorto one or
more different instances of E39 Actor, where the transferring party is completely compensated by
the payment of a monetary amount. In more detail, a purchase agreement establishes a fixed
monetary obligation at its iiialization on the receiving party, to the giving party. An instance of

E96 Purchase begins with the contract or equivalent agreement and ends with the fulfiment of all
contractual obligations. In the case that the activity is abandoned before bah ppave fulfiled

these obligations, the activity is not regarded as an instance of E96 Purchase.

This class is a very specific case of the much more complex social business practices of exchange of

goods and the creation and satisfaction of related lsdaligations. Purchase activities which
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define individual sales prices per object can be modelled by instantiating E96 Purchase for each
objectindividually and as part ofan overall E96 Purchase transaction

Properties:
P179had sales pric@vas sales price of)lE97 Monetary Amount

E97 Monetary Amount

Subclass of: E54 Dimension

Scope note: This class comprises quantities of monetary possessions or obligations in terms of timgit nom
value with respectto a particular currency. These quantities may be abstract accounting units, the
nominal value of a heap of coins or bank notes at the time of validity of the respective currency, the
nominal value of a bill of exchange or other doents expressing monetary claims or obligations.

Properties:
P180has currencfwas_currency_ofE98 Currency
P181has amountE60 Number
Example:
T Christiesé hammer price for fAVase with Fifteen S

E98 Currency

Subclass of: E55Type
Subclass of: E58 Measurement Unit
Scope note: This class comprises the units in which a monetary system, supported by an administrative authority

or other community, quantifies and arithmetically compares all monetary amounts declared in the

unit. The unibbfa monetary systemmust describe a nominal value which is kept constant by its
administrative authority and an associated banking systemif it exists, and not by market value. For
instance, one may pay with grams of gold, but the respective monetamtamauld have been

agreed as the gold price in US dollars on the day of the payment. Under this definition, British
Pounds, U.S. Dollars, and European Euros are
One monetary systemhas one and only onenayr. Instances of this class mustnot be confused
with coin denominations, -sanetéryeahandetfvaineintermgy A S
of quantities of a particular type of goods, such as cows, do not constitute a currency.

Examples: fMAso (Roman mid republic)
fi Eu r(Teempertonl1997)
i US D ¢Rodeda78)

E99 Product Type

Subclass of: E55 Type

Scope note This classes comprises types that stand as the models for instances of ERAMa@bject that are
produced as the result of production activities using plans exact enough to result in one or more series of
uniform, functionally and aesthetically identiead interchangeable items. The product type is the
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intended ideal form of the manufacture process. Itis typical ofinstances of E22 that conformto an instance
of E99 Product Type that its component parts are interchangeable with component partsr aithees

of E22 made after the model of the same instance of E99. Frequently, the uniform production according to
a set E99 Product Type is achieved by creating individual tools, such as moulds or print plates that are
themselves carriers of the desigfithe product type. Modern tools may use the flexibility of electronically
controlled devices to achieve such uniformity. The producttype itself, i.e., the potentially unlimited series
of aesthetically equivalent items, may be the target of artistigdgaither than the individual object. In
extreme cases, only one instance of a product type may have been produced, such as in a "print on
demand" process which was only triggered once. However, this should notbe confused with industrial
prototypes, suchs car prototypes, which are produced prior to the production line being set up, ortest the
productionline itself.

Examples Volkswagen Type 11 (Beetle)
Dragendorff 54 samian vessel
1937 Edward VIl brass threepenny bit
Qin Crossbow trigger unatched Part B (Bg2u)

Nokia Cityman 1320 (The first Nokia mobile phone)
Proposed propertief\ unique plan, a required, unigue tool.
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Cl DOC CRM Property Decl arations

The properties ofthe CRM are comprehensively declared in this section usfiokptiieg format:

Property names are presented as headings in bold face, preceded by unique property identifiers;
The |Iline fiDomain: o0 declares the class for which th

E I I E ]

The Iline fAiRange: 0 decl ar es otthatprovidesdhe galues éorthve property; t h e
The | ine A Super prefergnae totany subdropeities the praperty may base;

The line AQuantification: 0 declares the possible n
theproperty. Possible values are: 1:many, many:many, many:1;

T The |line AScope note: 0 contains the textual defini
T The |line AExamples: d contains a bulletedislaset of e
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 is added in parenthesis.

The | ine A Ex aioptlatvesexatnples $howing loe the property should be used.
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P1is identified by (identifies)

Domain: E1 CRM Entity

Range: EA41 Appellation

Superproperty dEl CRM Entity. P48has preferred identifier (is preferred identifier &2 Identifier
E52 Time-SpanP78is identified by (identifies il Time Appellation
E53 Place P87 is identified by (identifies E44 Place Appellation
E71 Man-Made ThingP102has title (is title of)E35 Title

E39 Actor.P131is identified by (identifies Actor Appellation
Conceptual Object Appellation

Quantification: many to many (0,n: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, and not merely for intatrdatabase 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 as coordinate systedhdouglee
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) path through E15 IdeetifAs signment.

P1 is identified by (identifies}s a shortcut for the path frotB1 CRM Entitpthroughd140 was
attributed b y, @&15 Identifier Assignmeidt P37 assignedd&E42 Identified P139 has alternative
formbd to OE41 Appellationd

Examples: )
A thecapitalofitaly (E53) s i d e nRonf@@d by i
A text 2501432 (E33)isidentifiedbyi The Decl ine and Fall of the R

In First Order Logic:
P1(xy) 6 E1(X)
P1(xy) 0 E41(y)

P2 has type (is type of)

Domain: E1 CRM Entity

Range: E55Type

Superproperty o£1 CRM Entity P137exemplifies (is exemplified by):ESbype
Quantification: many to many (0,n:0,n)

Scopenote:  This property allows sub typing of CRM entities form of specialisatioin through the use of a
terminological hierarchy, or thesaurus.

The CRM is intended to focus on the higlvel entities andelationships needed to describe data
structures. Consequently, it does not specialise entities any furtherthanis required for this immediate
purpose. However, entities in the isA hierarchy of the CRM may by specialised into any number ofsub
entities,which can be defined in the E55 Type hierardiill Contact Point, for example, may be
special i-maidl ianddr eises 6, fAtelephone numbero, fipo
figures explicitly in the CRM hierarchy. Sub typing obviously requitessistency between the
meaning of the terms assigned and the more generalintent of the CRM entity in question.

fienqui r icersm@cillhastype-mail address (E55)

In First Order Logic:
P2(xy) 0 E1(X)
P2(x,y) 6 E55(y)

Examples:

P3 has note
Domain: E1 CRM Entity
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Range: E62 String

Superproperty oE52 Time-SpanP79beginning is qualifiethy: E62 String
E52 Time-SpanP80end is qualified byE62 String

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

Scopenote: 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 the item itself, its internal structures, appearance etc.
Like property P2 has type (is type ofthis 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 item; indeed,
the CRM formalism is not regarded as sufficient to expmserything that can be said. Good practice
requires use of distinct note fields for different aspects of a characteris atid?3 Theas typproperty
ofP3hasnota | | ows differentiation of specific notes,
An item may have many notes, but a note is attached to a specific item.

Examples:
A coffee mugi OXCMS:1983.1.1 (E19as notefic hi pped at edghastypé han

Condition (E55)

In First Order Logic:
P3(xy) 6 E1(X)
P3(x,y) 6 E62(y)
P3(x,y,2)0 [P3(xy)" E55(z)]

Properties: P3.1 has typ&55Type

P4 has time-span (is time-span of)
Domain: E2 Temporal Entity

Range: E52 Time-Span
Quantificaton: 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 TH8@an during which the phenomena were
active, whch make up the temporal entity instance. It does not convey any other meaning than a
positioninlgi oeaotdhfe dhi epamintumip approximatedby aset of dates
(E61 Time Primitive). A temporal entity can have in reality only diree-Span, but there may exist
alternative opinions about it, which we would express by assigning multiple Spaes. Related
temporal entities may share a Tigpan. TimeSpans may have completely unknown dates but other
descriptions by which we can @rtknowledge.

Examples:
A the Yalta Conference (ERps timespanYalta Conference timgpan (E52)

In First Order Logic:
P4(xy) 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 property describes the decomposition of an E3 Condition State into discrete, subsidiary states.

It is assumed thahe substates into which the condition state is analysed form a logical whole
although the entire story may not be completely knband thatthe subtates are in fact constitutive

of the general condition state. For example, a general conditiomstateii n rui ns o0 may b
into the individual stages of decay.

This property is transitive.
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Examples:
The Condition State of the ruined Parthenon (£8)sists ofhe bombarded state after the explosion of

a Venetian shellin 1687 (E3)

In First Order Logic:
P5(xy) 0 E3(x)
P5(x,y) 0 E3(y)

P7 took place at (witnessed)

Domain: E4 Period
Range: E53 Place
Quantification: many to many, necessary (1,n:0,n)

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

The related E53 Place should be seen as a wider approximation of the geometric area within which the
phenomena that characterise the period in question occurred, see below. P7took plaoceased)

does not convey any meaning other than spatial positioning (frequently on the surface ofthe earth). For
example, the period AR®volution fran-aiseo can
fiVictoriano peri otda kneany pblea csea iidtl DR6BLrd d aam ch iftrso nc d
well as other parts of Europe and North America. An instance of E4 Period can take place at multiple
non-contiguous, nofverlapping locations

It is a shortcut of the more fully developed pitim E4 Period througR161 has spatial projectign

E53 PlaceP89 falls within to E53 Place. E4 Period is a subclass of E92 Spacetime Volume. By the
definition of P161 has spatial projectioan instance of E4 Period takes place on all its spatial
projecions, that is, instances of E53 Place. Something happening at a given place can also be
considered to happen at a larger place containing the first. For example, the assault on the Bastille July
14th 1789 took place in the area covered by Paris in 1788lbaitin the area covered by France in

1789.

Examples: )
A the period @i R®v odokplacemthe aren eovered by 5ranodirfo FEJ)

In First Order Logic:
P7(xy) 6 E4(x)
P7(xy) & E53(y)

P8 took place on or within (withessed)

Domain: E4 Period
Range: E18 Physical Thing
Quantification: many to many (0,n:0,n)

Scope note:  This property describes the location of an instance of E4 Period with respect toRimyEk&l Object
P8 took place on orwithin (withessed)is a shortcut ofthe moredulyv e |l oped path from
through OP7 tookd6pPlacie iag 6ogcoéaphpBeHl bgdd,t o OELS

It describes a period that can be located with respectto the space definedby an E19 Physical Object
such as a ship or a building. The precise geographical location of the object during the period in

guestion may be unknown or unimportant.
For example, e French and German armistice of 22 June 1940 was signed in the same railway

carriage as the armistice of 11 November 1918.

Examples: )
A the coronation of Queen Elizabeth Il (HBpk place on or withiklVestminster Abbey (E19)

6 The Venetians in Athens and the Destruction of the Parthenon in 1687,-Theodor E. Mommsen, American Jaroimatofogy, Vol. 45, No. 4
(Oct.- Dec., 1941), pp. 548

Definition of the CIDOC Conceptual Reference Modabkion 6.2.4 4€



In First Order Logic:
P8fy) 0 E4()
P8(x,y) 0 E18(y)

P9 consists of (forms part of)

Domain: E4 Period
Range: E4 Period
Subproperty of: E92 Spacetime VolumeP132s patiotemporallpverlaps with E92 Spacetime Volume

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

Scope note:  This property associates an instance of E4 Period with aniogtance of E4 Period that is defined by
a subset ahe phenomena that define the former. Therefore the spacetime volume of the latter must fall
within the spacetime volume of the former.
This property is transitive.

Examples: )
A Cretan Bronze Age (E4ponsists ofMiddle Minoan (E4)

In First Order Logic:
PI(x,y) 0 E4(X)
PI(xy) 0 E4(y)
PI(xy) 6 P10(y,x)

P10 falls within (contains)

Domain: E92 Spacetime Volume

Range: E92 Spacetime Volume

Subproperty of£92 Spacetime VolumeR132 spatiotemporallpverlaps with E92 Spacetime Volume
Superproperty oE93Presencd?166was a presence of (had presengg? Spacetime Volume
Quantification: many to many (0,n:0,n)

Scope note:  This property associates an instancBf Spacetime Volumeith anotherinstance &2 Spacetime
Volume that falls within the latter. In other words, all points in the forareralso points in the latter.
This property is transitive.

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

In First Order Logic:
P10(x,y) 0 E92(X)
P10(x,y) 0 E92(y)

P11 had participant (participated in)

Domain: E5 Event
Range: E39 Actor
Subproperty of: E5 Event.P12occurred in the presence of (was presenEdd)Persistent ltem
Superproperty dE7 Activity. P14carried out by (performedE39 Actor
E67 Birth. P96by mother (gave birthE21 Person
E68 DissolutionP99dissolved (was dissolved b¥74 Group
E85 JoiningP143joined (was joined byE39 Actor
E85 JoiningP144joined with (gained member byg74 Group
E86 LeavingP145separated (left byg39 Actor
E86 LeavingP146separated from (lost member )4 Group
P151was formed fromE74 Group

Quantification: many to many (0,n:0,n)
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Scope note:  This property describes the active or passive patrticipation of instances of E39 Actors in an E5 Event.

It connects the liféine of the related E39 Actor with the E53 Place §il Date of the event. The
property implies that the Actor was involved in the event butdoes not imply any causal relationship.
The subjectofa portrait can be said to have ppdied in the creation of the portrait.

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

In First Order Logic:
P11(xy)0 E5(X)
P11(xy)0 E39(y)
P11(xy)6 P12(xy)

P12 occurred in the presence of (was present at)

Domain: E5 Event
Range: E77 Persistent ltem
Superproperty dE5 Event.P11had participant (participated irB39 Actor
E7 Activity. P16used specific obj (was used for|g70 Thing
E9 Move.P25moved (moved byE19 Physical Object
E11 Modification.P31has modified (was modified byi18 Physical Thing
E63 Beginning of Existencd292brought into existence (was brought into existencetba):
Persistent ltem
E64 End of BExistence?93took out of existence (was taken out of existenceBi)Persistent ltem
E79 Part AdditionP11ladded (was added b¥i8 Physical Thing
E80 Part RemovaR113removed (was removed b¥i8 Physicall hing
Quantification: many to many, necessary (1,n:0,n)

Scope note:  This property describes the active or passive presence of an E77 Persistent ltemin an E5 Event without
implying any specific role.

It connects the history of a thing with the E53 Pland[lb Date of an event. For example, an object
may be the desk, now in a museumon which a treaty was signed. The presence of an immaterial thing
implies the presence of at least one ofits carriers.
Examples:
A Deckchair 42 (E19was present aEhe sirking of the Titanic (E5)

In First Order Logic:
P12(xy) 6 E5(X)
P12(xy)0 E77(y)

P13 destroyed (was destroyed by)

Domain: E6 Destruction

Range: E18 Physical Thing

Subproperty of: E64 End of ExistenceP93took out of existence (was taken out of existenceBg)Persistent ltem
Quantification: one to many, necessary (1,n:0,1)

Scope note:  This property allows specific instances of E18 Physical Thing that have been destroyed to be related to
a destruction event.
Destruction implies the end |dotumentatioi the phgskal | 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 brings into existence a derived object composed partly of matter from
the destroyed object.

Examples:
A the Tay Bridge Disaster (E@)estroyedrhe Tay Bridge (E22)
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In First Order Logic:
P13 (xy)0 E6 (x)
P13 (xy)0 E18(y)
P13 (x,y)0 P93(xy)

P14 carried out by (performed)

Domain: E7 Activity
Range: E39 Actor
Subproperty of: E5 Event.P11had participant (participated ir§39 Actor
Superproperty dE8 Acquisition.P22transferred title to (acquired title througB39 Actor
E8 Acquisition.P23transferred title from (surrendered title throud89 Actor
E10 Transfer of Custodyr28custody surrendered by (surrendered custody throE8@ A ctor
E10 Transfer of Custodyr29custody received by (received custody througBYActor
Quantification: many to many, necessary (1,n:0,n)

Scope note:  This property describes the active participation of an E39 Actorin an E7 #ctivi

It implies causal or legal responsibility. TR44.1 in the role oproperty of the property allows the
nature of an Actords participation to be specif
Examples:
A the painting of the Sistine Chapel (Egxrried out byMichaelangelo Buonaroti (B2 in the role
of master craftsman (E55)

In First Order Logic:
P14 (xy)0 E7(X)
P14 (xyp E39(y)
P14 (xy)0 P11(xy)
P14(xy,z)0 [P14(xy)” E55(z)]

Properties: P14.1 in the role 055 Type

P15 was influenced by (influenced)
Domain: E7 Activity
Range: E1 CRM Entity
Superproperty dE7 Activity. P16used specific object (was used f&}j0 Thing
E7 Activity. P17was motivated by (motivatedj1 CRM Entity
E7 Activity. P134continued (was continued b¥g7 Activity
E83 Type CreationP136was based on (supported type creatiBh)CRM Entity
Quantification: many to many (0,n:0,n)

Scope note:  This is a high level property, which captures the relationship betwdenAntivity and anything that
may have had some bearing upon it.

The property has more specific sub properties.
Examples: )
A the designing ofthe Sydney Harbour Bridge (&8s influenced bghe Tyne bridge (E22)

In First Order Logic: )
P15 (x,y)0 E7(X)
P15 (xy)d EL(y)

P16 used specific object (was used for)

Domain: E7 Activity
Range: E70 Thing
Subproperty of: E5 Event.P12occurred in the presence of (was presenEdf)Persistent ltem
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E7 Activity. P15was influenced by (influenced1 CRM Entity

Superproperty o7 Activity. P33us ed specific technique (was used Bg¥Design or Procedure
E15 Identifier Assignment?142used constituent (was used EJO Symbolic Object
E79 Part AdditionP11ladded (was added bigL8Physical Thing

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

Scope nad: This property describes the use of material or immaterial things in a way essential to the performance or
the outcome ofan E7 Activity.

This property typically applies to tools, instruments, moulds, raw materials and items embedded in a
product. Itimplies that the presence ofthe objectin questionwas a necessary condition for the action.
For example, the activity of writing this text required the use of a computer. An immaterial thing can be
used ifat least one of its carriers is present. For pkgrihe software tools on a computer.

Another example is the use of a particular name by a patrticular 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 undatanding its use.

Examples:

A the writing of this scope note (Edsed specificobjetli c hol as Cr of tmed@ofc o mp ut
useTyping Tool; Storage Medium (E55)

A the people of Iraq calling the place identifi
A Quy u [E@mgde of Use Currepivernacular (E55)

In First Order Logic:
P16 (xy)0 E7(X)
P16 (x,y)o E70(y)
P16 (xy)0 P12(xy)
P16 (xy)0 P15(xy)
P16(x,y,z)0 [P16(xy)" 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 (influenced1 CRM Entity
Quantification: many to many (0,n:0,n)

Scope note:  This property describes anitemor 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 celebration, an order from head
guarters can start a military manoeuvre.
Exanples:
A the resignation of the chief executive (B8s motivated bhe collapse of Swiss Air (E68).
A the coronation of Elizabeth Il (Efyas motivated bihe death of George VI (E69)

In First Order Logic:
P17(xy)0 E7(X)
P17(xy)0 EL(y)
P17 (xy)0 P15(xy)

P19 was intended use of (was made for):

Domain: E7 Activity
Range: E71 Man-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.
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This is distinct from the intended use of an item in some generaltype of activity such as the book of
common prayer which was intended for use in Churchngfdhd services (s€é&l01had as general
use (was use 9f)
Examples:
A Lady Diana Spencer % madefdiedding of Brinoe Eharleq aBd Lady
Diana Spencer (Efhode of us@o Be Worn (E55)

In First Order Logic:
P19(x,y) 0 E7(X)
P19xy) 6 E71(y)
P19(x,y,z)0 [P19(xy)” E55(z)]

Properties: P19.1 mode of us&55Type

P20 had specific purpose (was purpose of)
Domain: E7 Activity

Range: ES 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 organisational actids) ta preparation for other activities
or events.

P20 had specific purpose (was purposeémflies 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, one may document the
unrealized intention usingB21 had general purpose (was purpose of):E55 Tampe/or P33 used
specific technique (was used by): E29 Design or Procedure
Examples:
A Van Eyckods pi gme n thadgpecificgurgposthe painting df 82 Gherfi afja
piece (E12)

In First Order Logic:
P21(xy) 0 E7(X)
P21(xy)d E55(y)

P21 had general purpose (was purpose of)
Domain: E7 Activity

Range: E55 Type

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

Scope note:  This property describes anintentional relationship between an E7 Activity and some general goal or
purpose.

This may involve activities intended as preparation for some type of activity or ®&2driad general
purpose (was purpose dafiffers fromP20 had specific purpose (was purposeinfdhat no occurrence
of an eventis implied as the purpose.
Examples:
A Van Eyckos pi g hasgeneraypurpaseaintinggEss) E 7 )
A The setting of trap 2742 on May 17874 (E7) had generapurposeCatching Moose (E55)
(Activity type

In First Order Logic:

P21(xy)0 E7(X)
P21(xy)0 E55(y)
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P22 transferred title to (acquired title through)

Domain: E8 Acquisition

Range: E39 Actor

Subproperty of: E7 Activity. P14carried out by (performedE39 Actor
Quantification: many to many (0,n:0,n)

Scope note:  This property identifieshe E39 Actor that acquires the legal ownership of an object as a result 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 eagresponding loss oftitle by another Actor,
through legalfieldwork such as hunting, shooting or fishing.

In reality the title is eithertransferred to orfrom someone, or both.

Examples:
A acquisition of the Amoudrouz collection by the Geneva Ethaplgy Museum (ESyansferred

title to Geneva Ethnography Museum (E74)

In First Order Logic:
P22(xy)6 E8(X)
P22(x,y)0 E39(y)
P22 (xy)0 P14(xy)

P23 transferred title from (surrendered title through)

Domain: E8 Acquisition

Range: E39 Actor

Subproperty of: E7 Activity. P14carried out by (performediE39 Actor
Quantification: many to many (0,n:0,n)

Scope note:  This property identifies the E39 Actor or Actors who relinquish legal ownership as the result of an E8
Acquisition.

The property will typically be used to describe a pedsamating or selling an object to a museum. In
reality title is either transferred to or from someone, or both.

Examples:
A acquisition of the Amoudrouz collection by the Geneva Ethnography Museutng&8jerred

title fromHeirs of Amoudrouz (E74)

In First Order Logic:
P23(x,y) 6 E8(X)
P23(x,y) 0 E39(y)
P23 (xy)0 P14(xy)

P24 transferred title of (changed ownership through)

Domain: E8 Acquisition

Range: E18 Physical Thing

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

Scope note:  This property identifies the E18 Physical Thing orthings involved in an E8 Acquisition.
In reality, an acquisition must refer to at least one transferred item.

Examples:
A acquisition of the Amoudrouz collection by the Geneva Ethnography MuseutngE8jerred

title of Amoudrouz Collection (E78)
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In First Order Logic:
P24(xy)6 E8(X)
P24(x,y)0 E18(y)

P25 moved (moved by)

Domain: E9 Move

Range: E19 Physical Object

Subproperty of: E5 Event.P12occurred in the presence of (was presenEdf)Persistent ltem
Quantification: many to many, necessary (1,n:0,n)

Scope note:  This property identifies an instance of E19 Physical Object that was moved by a move event. A move
must concern at leastone object.

e participation. For

The property impliesthe bj ect 6 s passi v
or the first Impressionist

sunriseo was moved f

Examples: )
A MonetEs @l mpr e snovedmprepanations far thedFirs( IlBd@ea gionist Exhibition
(E9)

In First Order Logic:
P25(x,y) 6 E9(X)
P25(x,y) 6 E19(y)
P25(x,y) 6 P12(xy)

P26 moved to (was destination of)

Domain: E9 Move
Range: E53 Place
Quantification: many to many, necessgtyn:0,n)

Scope note:  This property identifieadestination of a E9 Move.

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 Place by multiple instari¢kis property. In this

case the move describes a distribution of a set of objects. The area of the move includes the origin(s),
route and destination(s).

Therefore the described destination is an instance of E53 Place®R@8dhlls within (contains)he

instance of E53 Place the moRé took place at.

Examples: )
A the movement of th€ut-Ankh-Amun Exhibition (E9) moved tdr he British Museum (E53)

In First Order Logic:
P26(x,y) 0 E9(X)
P26(x,y) 6 E53(y)
P26(xy)6 $z2)[%v o B7(xz Oww UhU

P27 moved from (was origin of)

Domain: E9 Move

Range: E53 Place

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

Scope note:  This property identifies a stamj E53 Place of an E9 Move.

A move will be linked to an origin, such as the move of an artefact from storage to display. A move
may be linked to many starting instances of E53 Place by multiple instances of this property. In this
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case the move describé®ipicking up of a set of objects. The area of the move includes the origin(s),
route and destination(s).
Therefore the described origin is an instance of E53 Place v#86&hfalls within (contains)he
instance of E53 Place the moWé took place at.
Examples:
A the movement of th&ut-Ankh-Amun Exhibition (E9) moved fronThe Egyptian Museumin Cairo
(E53)
In First Order Logic:
P27(x,y) 0 E9(X)
P27(x,y) 6 E53(y)
P27(xy)0 $2)[%v o B7(xzS Oyw UhU

P28 custody surrendered by (surrendered custody through)

Domain: E10 Transfer of Custody

Range: E39 Actor

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 Eli@ &hys
Thing in an E10 Transfer of Custody activity.

The property will typically describe an Actor surrendering custody of an object whenitis handed over
to someone elsebs care. On occasion, Tthrbuglsi c al
acddent, loss orthetft.
In reality, custody is either transferred to someone or from someone, or both.
Examples:
A the Secure Deliveries Inc. crefill surrendered custodjiroughThe delivery of the paintings
by Secure Deliveries Inc. to the Natio&lllery (E10).

In First Order Logic
P28(xy) 0 E10(X)
P28(x,y)0 E39(y)
P28(x,y) 0 P14(xy)

P29 custody received by (received custody through)

Domain: E10 Transfer of Custody

Range: E39 Actor

Subproperty of: E7 Activity. P14carried out by (performed39 Actor
Quantification: many to many0,n:0,n)

Scope note:  This property identifies the E39 Actor 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 objectwhehatisied over from
another Actorb6s care. On occasion, physical c
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 Gallciil) received custodihrough. The delivery ofthe
paintings by Secure Deliveries Inc. to the National Gallery (E10)

In First Order Logic
P29 (xy)0 E10(X)
P29 (x,y)0 E39(y)
P29(x,y) 0 P14(xy)
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P30 transferred custody of (custody transferred through)

Domain: E10 Transfer of Custody
Range: E18 Physical Thing
Quantification: many to many, necessary (1,n:0,n)
Scope nte: This property identifies anitemor items of E18 Physical Thing concerned in an E10 Transfer of
Custody activity.
The property will typically describe the object

custody. On occasion, physicaktady may be transferred involuntarily or illegaillythrough accident,
unsolicited donation, or theft.

Examples:
the delivery of the paintings by Secure Deliveries Inc. to the National Gallery tfat®ferred
custodyof paintings from The lveagh Bequ¢g19)

In First Order Logic
P30 (xy)6 E10(x)
P30 (xy)0 E18(y)

P31 has modified (was modified by)

Domain: E11 Modification

Range: E18Physical Thing

Subproperty of: E5 Event.P12occurred in the presence of (was presenEdf)Persistent ltem

Superproperty dE12 ProductionP108has produced (was produced 24 Physical MarMade Thing
E79 Part Addiion.P110augmented (was augmented 24 Physical MarMade Thing
E80 Part RemovaP112diminished (was diminished byB24 Physical MarAMade Thing

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

Scope note:  This property identifies the E24 Physical Misimde Tling modified in an E11 Modification.

If a modification is applied to a nemanmade object, it is regarded as an E22 Méeade Object from
that time onwards. (OBSOLETE)

Examples: )
A rebuilding of the Reichstag (E1lias modifiedhe Reichstag in Berlin (E24)

In First Order Logic
P31(xy)6 E11(X)
P31(xy)6 E18(y)
P31(xy)6 P12(xy)

P32 used general technique (was technique of)

Domain: E7 Activity

Range: E55 Type

Subproperty of: E7 Activity. P125used object of type (was type of object useddB: Type
Superproperty of:

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

Scope note:  This property identifies the technique or method thatwas employedin an activity.
These techniques should be drawn froman external ES5 Type hierarchy of consistent terminology of
general techniques or methods such as embroidempamiing, carbon dating, etc. Specific
documented techniques should be described as instances of E29 Design or ProEkiduseoperty
identifies the technique that was employed in an act of modification.
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Examples:
A ormamentation of silver cup 113 (Eldyedgeneral techniqueold-plating (E55) (Design or
Procedure Type)

In First Order Logic
P32(x,y)0 E7(X)
P32(x,y) 0 E55(y)
P32(xy)6 P125(x,y)

P33 used specific technique (was used by)

Domain: E7 Activity

Range: E29 Design or Procedure

Subproperty of: E7 Activity. P16used specific object (was used f&j0 Thing
Quantification: many to many (0,n:0,n)

Scope note:  This property identifies a specific instance of E29 Design or Procedure in orderto carry out an
instance of E7 Activity or parts ofit.

The property differs from P32 used general technioquees (technique of) in that P33 refers to an
instance of E29 Design or Procedure, which is a concrete information object in its own right rather than
simply being a term or a method known by tradition.

Typical examples would include intervention plans donservation or the construction plans of a
building
Examples:
A Omamentation of silver cup 232 (Eiided specific techniquel nstructions for
work by A N Otherdé (E29)
A Rebuilding of Reichstag (E1iised specific techniquerchitectural plans by Fosterand Partners
(E29)

In First Order Logic
P33(xy) 0 E7(X)
P33(x,y)0 E29(y)
P33(x,y)0 P16(xy)

P34 concerned (was assessed hy)

Domain: E14 Condition Assessment

Range: E18 Physical Thing

Subproperty of: E13 Attribute Assignment?140assigned attribute to (was attributed IB)CRM Entity
Quantification: many to many, necessary (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 eithedlbect observation or using recorded evidence. In the latter case
the E18 Physical Thing does not need to be present or extant.

Examples: )
A 1997 condition assessment ofthe silver collection (E@drernedilver cup 232 (E22)

In First Order Logic
P34(xy) 0 E14(X)
P34(xy)0 E18(y)
P34(xy)0 P140(xy)

P35 has identified (was identified by)

Domain: E14 Condition Assessment

Range: E3 Condition State

Subproperty of: E13 Attribute Assignment?14lassigned (was assigned bi):CRM Entity
Quantification: many to many, neasary (1,n:0,n)
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Scope note:  This property identifies the E3 Condition State that was observed in an E14 Condition Assessment
activity.
Examples:
A 1997 condition assessment of silver cup 232 (Eb&identifiedoxidation traces were present in
1997 (E3)has typeoxidation traces (E55)

In First Order Logic
P35(x,y) 0 E14(x)
P35(x,y) 0 E3(y)
P35(xy)0 P141(xy)

P37 assigned (was assigned by)

Domain: E15 Identifier Assignment

Range: EA2 Identifier

Subproperty of: E13 Attribute Assighment?14lassigned (was assigned bg):CRM Entity
Quantification: many to many (0,n:0,n)

Scope note:  This property records the identifier that was assigned to an itemin an Identifier Assignment activity.
The same identifier may be assigned on more thawocesion.
An Identifier might be created priorto an assignment.
Examples:
A 01 June 1997 Identifier Assignment of the silver cup donated by Martin DoerrEdf)ned
2320 (E42)

In First Order Logic
P37(xy) 0 E15(X)
P37(xy)0 E42(y)
P37(xy)0 P141(xy)

P38 deassigned (was deassigned by)

Domain: E15Identifier Assignment

Range: EA42 Identifier

Subproperty of: E13 Attribute Assighment?14lassigned (was assigned bi):CRM Entity
Quantification: many to many (0,n:0,n)

Scope note:  This property records the identifier thatsvdeassigned froman instance of EL CRM Entity.
Deassignment of an identifier may be necessary when an item is taken out of an inventory, a new
numbering systemis introduced or items are merged or split up.

The same identifier may be deassigned on itficae one occasion.

Examples:

A 31 July 2001 Identifier Assignment of the silver cup OXCMS:2001.1.32 (§&&¥signed 2 3 2 0
(E42)

In First Order Logic
P38(xy) 6 E15(X)
P38(xy) 0 E42(y)
P38(x,y)0 P141(xy)

P39 measured (was measured by)

Domain: E16 Measurement

Range: E1 CRM Entity

Subproperty of: E13 Attribute AssignmentP140assigned attribute to (was attributed IB)CRM Entity
Quantification: many to one, necessary (1,1:.0,n)

Scope note:  This property associates an instance of E16 Measurement with the instance of EL 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 ofwords in a text, or the duration of an event.
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