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Definition of the CIDOC Conceptual Reference

Il ntdu@ t i on

This document is the formal definition of tiiell DOC Concept ual Re f e a éomal entoMgy dneehded(tdi CR Mo )
facilitate the integration, mediation and interchange of heterogeneous cultural heritage information. The CRM is th@oulminat

of more than a decade of standards development work by the International Committee for Documentation (CIDOC) of the
International Council of Museums (ICOM). Work on the CRM itself began in 1996 under the auspices of theCIDOWMI
Documentation Standardsafking Group. Since 2000, development of the CRM has been officially delegated by GID®C

to the CIDOC CRM Special Interest Group, which collaborates with the 1SO working group ISO/TC46/SC4/WGS9 to bring the

CRM to the form and status of an Internatiogndard.

Objectives of the CI DOC CRM

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

Its perspective is supiiastitutional and abstracted from any specific local context. This goal dagsrthe constructs and level

of detail of the CRM.

More specifically, it defines and is restricted to thelerlying semanticsof database schemata and docunsémnictures used in
cultural heritage and museum documentation in terms of a formal onté@mpesnot define any of theerminology appearing
typically as data in the respective data structures; however it foresees the characteristic relationships for itssuset. dirdcat
proposing what cultural institutiorshould document. Rather itxlains the logic of what they actually currently document, and
thereby enablesemantic interoperability.

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

for implementabn-specific storage and processing aspects. Implementations may lead to solutions where elements and links
between relevant elements of our conceptualizations are no longer explicit in a database or other structured stor&ge system.
instance the birtlvent that connects elements such as father, mother, birth date, birth place may not appear in the database, in
order to save storage space or response time of the system. The CRM allows us to explain how such apparently diggarate entiti
are intellectudy interconnected, and how the ability of the database to answer certain intellectual questions is affected by the
omission of such elements and links.

The CRM aims to support the following specific functionalities:

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

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

1 To serve as a formal language for the identification of common information contents in different data formats; in particular
support the implementation of automatic datadfarmation algorithms from local to global data structures without loss of
meaning. The latter being useful for data exchange, data migration from legacy systems, data information integration and
mediation of heterogeneous sources.

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

T Itis further believed, that advanced natural language algorithms andpeséic heuristics can take significant adweaye of
the CRM to resolve free text information into a formal logical form, if that is regarded beneficial. The CRM is however not
thought to be a means to replace scholarly text, rich in meaning, by logical forms, but only a means to identify eelated dat

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

By its very structure and formalism, the CRM is extensible and users are encouraged to create extensions for the reeeds of mor
specialized communities and applications.

Scope of the CI DOC CRM
The overall scope of the CIDOC CRM cam 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, a broad and maximally
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inclusive definition of general application principles, and Bractical Scope, which is expressed by the overall scope of a
reference set of specific identifiable museum documentation standards and practices that the CRM aims to encompass, however
restricted in its details to the limitations of the Intended Scope.

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

T The term fisci ent iintended tal corveynhe meguremerd that the depth and quality of descriptive
information that can be handled by the CRM should be sufficient for serious academic research. This does not mean that
information intended for presentation to members of thergépeblic is excluded, but rather that the CRM is intended
to provide the level of detail and precision expected and required by museum professionals and researchers in the field.

T The term fimuseum coll ecti onsd ollected and displayed by museuntsandeetateda | | t ypes of materi al ¢
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 s@aeddeshnology.

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

1 The exchange of relevant information with libraries and archives, and the harmonisation of the CRM with their models,
falls within the Intende&cope of the CRM.

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

The Practical Scopeof the CRM is expressed in terms of the current reference standards for museum documentation that have

been used to guide and validate the CRM6s development. The CRM covers the same
reference standards; this medhat data correctly encoded according to these museum documentation standards there can be a

CRM-compatible expression that conveys the same meaning.

Compatibility with the CRM
Utility of CRM compatibility

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

Users intending to take advantage of the semantic interoperabilitgadffiy the CRM may want to make parts of their
data structures compatible with the CRM. Compatibility may pertain either to the associations by which users would like
their data to be accessible in an integrated environment, or to the contents intericitsfant to other environments,
allowing encoded meaning to be preserved in a target system.

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

Furthermore, the CRM provides a means of interpreting structured informatiomtsiardee amounts of data can be
transformed or mediated automatically. It does not require unstructured ostsaechired free text information to be
analysed into a formal logical representation. In other words, it does not aim to provide more dtnactwsers have
previously provided. The interpretation of information in the form of free text falls outside the scope of compatibility
considerations. The CRM does, however, allow free text information to be integrated with structured information.

The Information Integration Environment

The notion of CRM compatibility is based ameroperability Interoperability is best defined on the basis of specific
communication practices betwegriormation systemd-ollowing current practice, we distinguish ttedidwing types of
information integration environments pertaining to information systems:

1. Local information systemJhese are eith@ollection management systenrontent management systetinat

The I COM Statutes provide a definition of the term fimuseumd at http://icom. muse
2 The Practical Scope of the CIDOC CRM, including a list of the relevant museum documentation standards, is ifisnossed

detail on the CIDOC CRM website at http://cidoc.ics.forth.gr/scope.html

Definition of the CIDOC Conceptual Reference Mogsgkion 6.2.3 E.S: In Progress since 17/5/2018] ii



constitute institutional memories and are maintainedrbynstitution. They are used for primary data entry, i.e.
a relevant part of the information, be it data or metadata, is primary information in digital form that fulfils
institutional needs.

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

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

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

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

Compatibility with the CRM pertains to one or more of the followdiaga communidéon capabilities ouse cases

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

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

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

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

Any declaration of CRM compatibility must specify one orrmof the above use cases. System and data structure
providers shall not declare their products as ACRM compatibleo without speci
below.

I'n the context of this chapterththespepgtedi drhefi WiRtMVh ocuotn clepstss 0o fmemmenanitrhge wi
following: The CRM concepts are used to classify 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 realctgortidh as

AObject x. forms part of: Object yo. In case the encoding, i.e. the Il anguag
expert conversant with both languages can assess if the two propositions do indeed describe the same factelf this is th

case, then there is no loss of meaning with respect to CRM concepts. Communities of practice requiring fewer concepts

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

Users of this standarday communicate CRM compatible data, as detailed below, with data structures and systems that
are either more detailed and specialized than the CRM or whose scope extends beyond that of the CRM. In such cases,
the standard guarantees only the preservatbrmeaning with respect to CRM concepts. However, additional
information that can be regarded as extending CRM concepts may be communicated and preserved in CRM compatible
systems through the appropriate use of controlled terminology. The specificatioa latter techniques does not fall

under the scope of this standard. Communities of practice requiring extensions to the CRM are encouraged to declare
their extensions as CRgbmpatible standards.

CRM-Compatible Form

The CRM is a formal ontology which cdwe expressed in terms of logic or a suitable knowledge representation language.

Its concepts can be instantiated as sets of statements that provide a model of reality. We call any encoding of such CRM

instances in a formal language that preserves theéardabetween the CRMlassespropertiesandinheritance rulesa

ACRMompati bl e formo. H e n c-eomphabte formecanhe aitorsatcdlly transformedyintoGuyM

other CRMcompatible form without loss of meaning. Classes and propertite dERM are identified by their initial

codes, such as AE550 or AP120. T kcempatilslenf@namayobk traodlaeciste s and properties of a CRM
any local languagebut the identifying codes must be preserv&dCRM-compatible formshould not irplement the

quantifiersof CRM properties as cardinality constraints for the encoded instances. Quantifiers may be implemented in an

informative way, or not at all. Statements that violate quantifiers should be treatiéetaative knowledge

Any encodng of CRM instances in a formal language that preserves the relations within a corssibssiof CRM
classespropertiesandinheritancerules s r egar ded -@aomp @tdiukcleed fCRMmo, i f:
1 all the conditions applicable toGRM compatible fornare espected,;
1 the subset does not violate the rules of subsumption and inheritance;
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1 any instance of the reduced CR¥Mmpatible form is also a valid instance of a (full) CRM compatible form
1 the subset contains at least the following concepts:

E1l CRM Entity

E2 - Temporal Entity

E4 - - Period

E5 - - - Event

E7 - - - - Activity

E11 - - - - - Modification

E12 - - - - - - Production

E13 - - - - - Attribute Assignment

E65 - - - - - Creation

E63 - - - - Beginning of Existence

E12 - - - - - Production

E65 - - - - - Creation

E64 - - - - Endof Existence

E77 - Persistent ltem

E70 - - Thing

E72 - - - Legal Object

E18 - - - - Physical Thing

E24 - - - - - Physical MarMade Thing

E90 - - - - Symbolic Object

E71 - - - ManMade Thing

E24 - - - - Physical Ma-Made Thing

E28 - - - - Conceptual Object

E89 - - - - - Propositional Object

E30 - - - - - - Right

E73 - - - - - - Information Object

E90 - - - - - Symbolic Object

E41 - - - - - - Appellation

E73 - - - - - - Information Object

ES55 - - - - - Type

E39 - - Actor

E74 - - - Group

E52 - Time-Span

E53 - Place

E54 - Dimension

E59 Primitive Value

E61 - Time Primitive

E62 - String
Prope Property Name Entity i Domain Entity - Range
rty id
P1 is identified by (identifies) E1 CRM Entity E41 Appellatiol
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
P7 took place at (witnessed) E4 Period E53 Place
P10 falls within (contains) E92 Spacetime Volum E92 Spacetime Volume
P12 occurred in the presence of (was present at) E5 Event E77 Persistent Item
P11 - had participant (participated in) ES5 Event E39 Actor
P14 - - carried out by (performed) E7 Activity E39 Actor
P16 - used specifi object (was used for) E7 Activity E70 Thing
P31 - has modified (was modified by) E11 Modification E24 Physical MaMade Thing
P108 - - has produced (was produced by) E12 Production E24 Physical MatMade Thing
P92 - brought into existece (was brought into existence by) E63 Beginning of Existence E77 Persistent ltem
P108 - - has produced (was produced by) E12 Production E24 Physical MafMade Thing
P94 - - has created (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 Item
P15 was influenced by (influenced) E7 Activity E1 CRM Entity
P16 - used specific object (was used for) E7 Activity E70 Thing
P20 had specific prpose (was purpose of) E7 Activity ES5 Event
P43 has dimension (idimensionof) 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)
assigred attribute to (was attributed by)
assigned (was assigned by)

has component (is component of)

Entity i Domain

E52 TimeSpan

E53 Place

E72 Legal Object
E90 Symbolic Object
E74 Group

E55 Type
E18Physical Thing

E70 Thing

E13 Attribute Assignment
E13 Attribute Assignement
E89 Propositional Object

CRM Compatibility of Data Structure

Entity - Range

E61 Time Primitive
E53 Place

E30 Right

E90 Symbolic Object
E39 Actor

E55 Type
E90Symbolic Object
E70 Thing

E1 CRM Entity

E1 CRM Entity

E89 Propositional Object

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

a CRM-compatible formwithout loss of meaningmplicit concepts may be present in elements of the data struicaire t

are not supported by the CRM. As long as these concepts can be encoded as instances of E55 Type (i.e. as terminology)
and attached unambiguously to their respective data items with suitable properties, the data sttitttrggasded as

export conpatible.

Note that not all CRM concepts may be represented by elements of an@xppstible data structure. All data from
exportcompatible data structures can be transported in a-C&ipatible form. In particular any CRM compatible form

or reduced ®M-compatible forms exportcompatible with the CRM.

A data structure isimport-compatiblewith the CRM if it is possible to automatically transform any data from a GRM
compatible form into this data structuwsithout loss of meaningimply on the basisf knowledge about the data

structure elements being us@this implies that a data record transformed into this data structure from a CRM
compatible form can be transformed back into the G&divhpatible formwithout loss of meanindNote 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 impodmpatible data

structuremay 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 specializations thereof or that contain elements with meanings
that fall outside the scopé 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 other than E1 CRM Entity and E77

Persistent Item.

Import-compatible data structures may be usettansport data for applications that require concepts that lie beyond the
scope of the CRM, as well as data from any expompatible data structure. Note that, in general, applications may
make usef data from a CRM importompatible data structureahhas been exported into a CRM compatible form by
semantic reduction to CRM concepts, i.e. by generalizing all subsumed concepts to the most specific CRM concept
applicable, and by discarding elements that fall outside the scope of the CRM.

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

CRM Compatibility of Information Systems

Definition of the CIDOC Conceptual Reference Modekion 6.2.3

An information system isexportcompatiblewith the CRM if it is possible to export all user data from thifoimation
system into an importompatible data structure. This capability is the recommended kind of @Riatibility for

local information systems.

An information system ipartially export compatibléf it is possible to export all user data fromstiriformation system
into a partially imporcompatible data structure. This is not the recommended kind of-€hatibility, but it may not
be feasible for legacy systems to acquire a higher level of CRM compatibility without unreasonable effortiutleid re

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 data.
Therefore it is possible that the data may pertain to instances afgirggle property, such as E21 PergeiB1 is
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identified by E82 Actor Appellation.

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

An information system ipartially importcompatiblewith the CRM if it is possible to import data encoded in a reduced
CRM-compatible form and to access the data in a manner equivalent to and homogeneous with all genetiiisdata of

system that fall under the same concepts. Depending on the functional requirements, it makes sense for integrated access
systems to offer access services of reduced complexity by being only partially-copgratible with the CRM.

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

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

Some local information systems are likely to focus on speciadiabjct areas, such as inscriptions. For these
specialized systems, the ability to import a specific data structure is recommended. This should fvemyatittie
with the CRM, and encompass the conceptdsimpattacempatgubibdtpp)the subject

An information system isaccesscompatiblewith the CRM if it is possible to access the user data in the information
system by querying with CRM classes and properties so that the meaning of the answers to the queriesisoordspon
query terms used. It is not regarded as a reduction of compatibility if access is limited to data deemed to be exchanged.

An information system ipartially accesscompatiblewith the CRM if it is possible to access the user data in the
informaion 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 corresponds to the query terms used.

An accessompatible system may lexportcompatiblewith respect to the query answers. Note that it may make sense
for an accessompatible content management system to return only content items in response to queries rather than
being export compatible.
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fig. 1: Possible data flow betweeiiffdrent kinds of CRMcompatible 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 CRM
compatible systems and data structures. In this figure it is assumetkthacal System B exports data into a CRM
exportcompatible data structure, which implies that it can be exported into a€Ridatible form or any other CRM
import-compatible data structure. Therefore Local System B is expaonpatible with the CRM. Fdrocal System A,

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

Compatibility claim declaration

A provider of a data structure or information system clainsimgpatibility 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 exporticompatible data structures:
The subset of CRM concepts directly instantiateary possible data in this data structure after transformation
into a CRMcompatible form.
1 For exporicompatible systems:
a. A declaration of configurable user data elements, if any, that are not semantically restricted to a CRM Concept
(other than E1 CRM mity or E77 Persistent Iltem).
b. User data elements or units that are not exported.
c. The subset of CRM concepts directly instantiated by any possible data exported from the system after
transformation into a CRMompatible form.
9 For partially or dedicated ipprt:compatible systems:
The subset of CRM concepts under which data can be imported into the system.
1 For accessompatible systems:
a. The query language by which the system can be queried.
b. The subset of CRM concepts directly instantiated by any possibly gaswers exported from the system after
transformation into a CRMompatible 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 claim with seitest data. The provider should be able to demonstrate
its claim according to certain procedures included in any applicable certificate practice related statement.

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

A trusted third party recognised and authorised by a competgulatory 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, of its claim with suitable
test data, before issuing the certificate so that the users cam@ustarmation in the CA certificates.

The CA will grant the provider of the certified system the right to use the

Applied Form

The CRM is an ontology in the sense used in computer science. It has been expressed asosigr@bsemantic model, in the

hope that this formulation will be comprehensible to both documentation experts and information scientists alike, vehile at th
same time being readily converted to machie&dable formats such as RDF Schema, KIF, DAML+OIL, OWTLEP, etc. It can

be implemented in any Relational or objeciented 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 andecpresentation of the

CR M0 9 cla8ses and51 unique properties. 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 opp@seddwever,

this definition does contain all of the information necessary to infer and automatically generate a full declarationperéigq
including inherited properties.

Terminology

The following definitions of key terminology used in thiscdment are provided both as an aid to readers unfamiliar with object
oriented modelling terminology, and to specify the precise usage of terms that are sometimes applied inconsistently across th
object oriented modelling community for the purpose of dusument. Where applicable, the editors have tried to consistently
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use terminology that is compatible with that of the Resource Description Framework®(ROErommendation of the World
Wide Web Consortium. The editors have tried to find a languagenvidnicomprehensible to the neomputer 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 commonseaitag as criteria tc

identify the items blenging to the class. Thesproperties need not be explicitly
formulated in logical terms, but may be described in a text (here cafledpa not¢ that
refers to a common conceptualisation of domain experts. The sum of these traits it
the intension of the class. A class may be tdemain or range of none, one or mor¢
properties formally defined in a model. The formally defined properties need not be |
the intension of their domains or ranges: such properties are optional. An item that k
to a class is called anstanceof this class. A class is associated with an open set of
life instances, known as thlextensionof t he ¢l ass. Here fAop
is generally beyond our capabilities to know all instances dadissdh the world and indee
that the future may bring new instances about at any @per{ World). Therefore a clas:
cannot be defined by enumerating its instances. A class plays a role analogot
grammatical noun, and can be completely defined withefierence to any other constru
(unlike propertieswhich must have an unambiguously defined domain and range). In
contexts, the terms individual class, entity or node are used synonymously with class
For example:
Person is a class. To be a RPersnay actually be determined by DNA characteristics,
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. V!
never know all Persons tifie past. There will be more Persons in the future.

subclass A subclass is alassthat is a specialization of another class gitperclas$. Specialization
or the IsA relationship means that:

1. allinstancesof the subclass are also instances ofuifsesclass,

2. theintension of the subclass extends the intension of its superclass, i.e. its
are more restrictive than that of its superclass and

3. the subclass inherits the definition of all of tpeoperties declared for its
superclass without excpns @trict inheritance), in addition to having none, on
or more properties of its own.

A subclass can have more than one immediate superclass and consequently inh
properties of all of its superclasseswtiple inheritance). The ISA relatioship or
specialization between two or more classes gives rise to a structure known as
hierarchy. The ISA relationship is transitive and may not be cyclic. In some context:
the programming language C++) the term derived class is used synaslynweith
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, st
companies, dondét die (c.f. 2).

Every Biological Obgct ISA Physical Object. A Physical Object can be moved. Hen
Person can be moved also (c.f. 3).

superclass A superclass is elassthat is a generalization of one or more other classesuitslasses
which means that it subsumes &ibtancesof its subclasses, and that it can also h
additional instances that do not belong to any of its subclassesinfEmsion of the
superclass is less restrictive than any of its subclasses. This subsumption relatior
generalization is the inverse of tts relationship or specialization.
In some contexts (e.g. the programming language C++) the term parent class i
synonymously with superclass.

For example:
ABi ol ogical Object subsumes Persono
superclassoP er s ono. It needs fewer traits t

to identify it as a Person.

3 Information about the Resource Description Framework (RDF) can be found at http://www.w3.0rg/RDF/
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intension

extension

scope note

instance

property

inverse of

The intension of &lassor property is its intended meaning. It consists of one or m
common traitsshared by alinstancesof the chss or property. These traits need not
explicitly formulated in logical terms, but may just be described in a text (here ca
scope notg that refers to a conceptualisation common to domain experts. In particul
so-calledprimitive concepts, with make up most of the CRM, cannot be further redu
to other concepts by logical terms.

The extension of alassis the set of all real liféenstancesbelonging to the class that fulf
the criteria of itsntension. Thi s s e the sesse tha ip ie gederally beydnd ¢
capabilities to know all instances of a class in the world and indeed that the futur
bring new instances about at any tin@pén World). An information system may at ar
point in time refer to some instancesaoflass, which form a subset of its extension.

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

Scope notes are not formal modelling constructs, but are provided to help exple
intended meaning and appliGath o f the CRM6s <cl asses
refer to a conceptualisation common to domain experts and disambiguate between ¢
possible interpretations. lllustrative examphstancesof classes and properties are a
regularly providedn the scope notes for explanatory purposes.

An instance of alassis a real world item that fulfils the criteria of tietension of the
class. Note, that the numberioktancesdeclared for a class in an information systen
typically lessthan 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 fAiThe Mona Li

An instance of groperty is a factual relation between an instance ofdbmain and an
instance of theaange of the property that matches the criteria of th&nsion of the

property.

For example:
AThe Lscurentevneof The Mona Li ssaed oifs téhiscupenso

owner of 0.

A property serves to define a relationship of a specific kind betweerctagses.The
property is characterized by amension, which is conveyed by scope note A property
plays a role analogous toggammatical verb, in that it must be defined with referenc
both its domain and range, which are analogous to the subject and object in gran
(unlike classes, which can be defined independently). It is arbitrary, which class is st
as the domainjust as the choice between active and passive voice in grammar is ark
In other words, a property can be interpreted in both directions, with two distinc
related interpretations. Properties may themselves have properties that relate t
classes (This feature is used in this model only in order to describe dynamic subty)
properties). Properties can also be specialized in the same manner as classes, re:
ISA relationships betweesubpropertiesand theirsuperproperties

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

For example:
APhys i éMade THihgdepictsCRM Ent it yo i s e q uisdegctee
byPhysicalMarMa de Thi ngo.

The inverse ba property is the reinterpretation ofpeoperty 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 some knowledge representation lar
such aRDF and OWL, we regard that the inverse of a property is not a property in it
right that needs an explicit declaration of being inverse of another, but an interpre
implicitly existing for any property. The inverse of the inverse of a propsrigentical to
the property itself, i.e. its primary sense of direction.

For example:
A CRM Eisdepicteg byphysicalMarMade Thi ngo i s the-i
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subproperty

superproperty

domain

range

Made ThingdepictsCRM Ent i t yo
A subproperty is aproperty that is a pecialization of another property (it
superproperty). Specialization or ISA relationship means that:
1. allinstancesof the subproperty are also instances of its superproperty,
2. theintension of the subproperty extends the intension of the superpropertytsi
traits are more restrictive than that of its superproperty,
3. thedomain of the subproperty is the same as the domain of its superpropert
subclassof that domain,
4. therange of the subproperty is the same as the range of its superpropert
subclass of that range,
5. the subproperty inherits the definition of all of the properties declared fc
superproperty without exceptionstrict inheritance), in addition to having none
one or more properties of its own.

A subproperty can have more thane immediate superproperty and consequently inh
the properties of all of its superpropertiesu(tiple inheritance). The IsA relationship ol
specialization between two or more properties gives rise to the structure we call a p
hierarchy. ThdsA relationship is transitive and may not be cyclic.

Some objecbriented programming languages, such as C++, do not contain construct
allow for the expression of the specialization of properties ap=aferties

Alternatively, a property may e subproperty of thénverse of another property, i.e
reading the property from range to domain. In that case,

1. all instancesof the subproperty are also instances of the inverse of the
property,

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

3. thedomainof the subproperty is the same as the range of the other propert
subclasf that range,

4. therangeof the subprperty is the same as the domain of the other property
subclass of that domain,

5. the subproperty inherits the definition of all of the properties declared for the
property without exceptionstfict inheritancg in addition to having none, one
more properties of its own. The definitions of inherited properties have t
interpreted in the inverse sense of direction of the subproperty, i.e., from rai
domain.

A superproperty is @roperty that is a generalization of one wore other properties (it
subproperties), which means that it subsumesiafitancesof its subproperties, and that
can also have additional instances that do not belong to any of its subpropertie
intension of the superproperty is less restrigtithan any of its subproperties. T
subsumption relationship or generalization is the inverse of the ISA relationsh
specializationA superproperty may be a generalization ofithverse ofanother property

The domain is theclass for which a property 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 instaated. The domain class is analogous to the gramme
subject of the phrase for which the property is analogous to the verb. It is arbitrary,
class is selected as the domain and which asatige, just as the choice between acti
and passive vogin grammar is arbitrary. Property names in the CRM are designed
semantically meaningful and grammatically correct when read from domain to. tan
addition, the inverse property name, normally given in parentheses, is also designe
semantially meaningful and grammatically correct when read from range to domain.

The range is thelassthat comprises all potential values opeoperty. That means tha
instancesof the property can link only to instances of its range class. A propersy have
exactly one range, although the range class may always contain instances that are
value of the property. The range class is analogous to the grammatical object of a
for which the property is analogous to the verb. It is arbitnatyich class is selected ¢
domain and which as range, just as the choice between active and passive w
grammar is arbitrary. Property names in the CRM are designed to be semar
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inheritance

strict
inheritance

multiple
inheritance

Multiple
Instantiation

endurant,
perdurant

shortcut

monotonic
reasoning

meaningful and grammatically correct when read from domain to rangeddition the
inverse property name, normally given in parentheses, is also designed to be seme
meaningful and grammatically correct when read from range to domain.

Inheritance ofproperties from superclassego subclassesneans hat if an item x is ar
instanceof aclassA, then
1. all properties that must hold for the instances of any of the superclasses of /
also hold for item x, and
all optional properties that may hold for the instances of any of the superclasses of A
aso hold for item x.

Strictinheritance means that there are no exceptions to the inheritanoepérties from

superclassedo subclassesFor instance, some systems may declare that elephan
grey, and regard a white elephastan exception. Under strict inheritance it would h
that: if all elephants were grey, then a white elephant could not be an elephant. Ob
not all elephants are grey. To be grey is not part ofrttemsion of the concept elephar
but an optional pperty. The CRM applies strict inheritance as a normalization princip

Multiple inheritance means that alassA may have more than one immediateerclass
The extension of a class with multiple immediate superclasses is a subfehe
intersection of all extensions of its superclasses. ifitension of a class with multiple
immediate superclasses extends the intensions of all its superclasses, i.e. its traits :
restrictive than any of its superclasses. If multiple itheinc e i s used,
hierarchyo is a directed graph and not
there are necessarily repetitions of the same class at different positions in the list.
For example, Person is both, anotér and a Biological Object.

Multiple Instantiation is the term that describes the case that an instance of class A
regarded as an instance of one or more other classes B1...n at the same time. When
instantiationis used, it has the effect that the properties of all these classes b
available to describe this instance. For instance, some particular cases of destructi
also be activities (e.g.,Herostratog0
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 classesfaseulltiple instantiation
is a characteristic of particular instances only. It is important to note that mt
instantiation is not allowed using combinations of disjoint classes.

AThe di fference b et we e nitiese(which wé shgll aBm ca
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 present. Perdut
the other hand, just extend in time by amwlating different temporal parts, so that, at ¢
time they are present, they are only partially present, in the sense that some of theil
temporal parts (e.g., their previous or future phases) may be not present. E.g., the
paper you areeading now is wholly present, while some temporal parts of your ree
are not present any more. Philosophers say that endurants are entities that are in tin
lacking however temporal parts (so to speak, all their parts flow with them in t
Pedurants, on the other hand, are entities that happen in time, and can have tempo
(all their parts are fixed-181n ti me) . 0

A shortcut is a formally defined singjgoperty that represents a deductionjom of a
data path in the CRM. Thecope note®f all properties characterized as shortcuts desc
in words the equivalent deduction. Shortcuts are introduced for the cases where ¢
documentation practice refers only to the deduction rather thique toilly developed path
For example, museums often only record the dimension of an object without docun
the Measurement that observed it. The CRM declares shortcuts explicitly as
properties in order to allow the user to describe cases ishwihé has less detaile
knowledge than the full data path would need to be described. For each shortcut, th
contains in its schema the properties of the full data path explaining the shortcut.
Monotonic reasoning is a term from dwledge representation. A reasoning form
monotonic if an addition to the set of propositions making up the knowledge base
determines a decrement in the set of conclusions that may be derived from the knc
base via inference rules. In practiterms, if experts enter subsequently correct statem
to an information system, the system should not regard any results from those stater
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disjoint

primitive

Open World

complement

query containment

interoperability

semantic
interoperability

invalid, when a new one is entered. The CRM is designed for monotonic reasoning
enables conflicfree merging of huge stores of knowledge.

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

The term primitive as used in knowledge neentation characterizes a concept tha
declared and its meaning is agreed upon, but that is not defined by a logical deductic
other concepts. For example, mother may be described as a female human with chil
mother is not a primitive conpé Event however is a primitive concept.

Most of the CRM is made up of primitive concepts.

The fAOpen World Assumptiono is a term
knowledge base systems that assume the information stored isplet®melative to the
universe of discourse they intend to describe. This incompleteness may be due
inability of the maintainer to provide sufficient information or due to more fundam:
probl ems of <cognition i n tateeharacessticofciltar:
information systems. Our records about the past are necessarily incomplete. In a
there may be items that cannot be clearly assigned to adasn

In particular, absence of a certgroperty for an item describeth the system does nc
mean that this item does not have this property. For example, if one item is descr
Biological Object and another as Physical Object, this does not imply that the latte
not be a Biological Object as well. Therefaremplements of a class with respect to
superclasscannot be concluded in general from an information system using the
Worl d Assumption. For example, one car
that are not Biological Objects in the real vabd , but one may o
known to the system as Physical Objects but that are not known to the system as Bit
Obj ectso.

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

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

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

1. two systems can exchange information, and/or

2. multiple systems gabe accessed with a single method.

Generally, syntactidnteroperability is distinguished fronsemantic interoperability .

Syntactic interoperability means that the information encoding of the involved systen
the access protocols are compatible,ttsat information can be processed as descri
above without error. However, this does not mean that each system processes the
manner consistent with the intended meaning. For example, one system may use
called fAActoro |l and idgenh &r M ¢ hcalynt a
both tables may only be retrieved as distinct, even though they may have exactly th
meaning. To overcome this situation, semantic interoperability has to be added. The
relies on existing sym|ctic interoperability and is concerned only with addgggnantic
interoperability.

Semantic interoperability means the capability of different information systems
communicate information consistent with the intended meaningmore detail, the
intended meaning encompasses

1. the data structure elements involved,

2. the terminology appearing as data and

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

Knowledge
Creation Process

Transitivity

Obviously communication about datarusture must be resolved first. In this ce
consistent communication means that data can be transferred between data <
elements with the same intended meaning or that data from elements with the
intended meaning can be merged. In practibe, different levels of generalization |
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 rea:
close generalization for the transfer cengre. This problem is being studied theoretically
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 ldeation of the allowed number ¢
instancesof a certainproperty that can refer to a particular instance of taege class or
the domain class of that property. These declarations are ontological, i.e. they refer
nature of the real world describesd not to our current knowledge. For example, €
person has exactly one father, but collected knowledge may refer to none, one or me
The fundamental ontological distinction between universals and particulars ci
informally understood Y considering their relationship with instantiation: particulars
entities that have nimstancesin any possible world; universals are entities that do
instancesClassesand properties (corresponding to predicates in a logical language)
usualy considered to be universals. (after Gangemi et al. 2002, pELl8H6

All knowledge contained in an information system must have been introduced into th
system by some human agent, either directly or indirectly. Despstéatti, many, if not
most, statements within such a system will lack specific attribution of authority. That |
said, in the domain of cultural heritage, it is common practice that, for the processes
collection documentation and management, thexelkarly and explicitly elaborated
systems of responsibility outlining by whom and how knowledge can be added and o
modified in the system. Ideally these systems are specified in institutional policy and
protocol documents. Thus, it is reasonable to twdd all such statements that lack explic
authority attribution within the information system can, in fact, be read as the official \
of the administrating institution of that system.

Such a position does not mean to imply that an information sysferasents at any
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 elab
will in fact embody an adherence to some explicitecof standards which guarantees th
validity of that data within the scope of said standards and all practical limitations. So
as the information is under active management it remains continuously open to revis
and improvement as further researetieals further understanding surrounding the obje
of concern.

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

In CRM such statements of responsibility areregped though knowledge creation ever
such as E13 Attribute Assignment and its relevant subclasses. Any information in a ¢
model that is based on an explicit creation event for that piece of information, where
creator d6s i de n taitribyted to the authaeity and assigned o the i s
responsibility of the actor identified as causal in that event. For any information in the
system connected to knowledge creation events that do not explicitly reference their
creator, as well as any inforniat not connected to creation events, the responsibility fi
back to the institution responsible for the database/knowledge graph. That means th:
information only expressed through shc
creation eventds been explicitly specified, the originating creation event cannot be
deduced and the responsibility for the information can never be any other body than
institution responsible for the whole information system.

In the case of an institution takingestewardship of a database transferred into their
custody, two relations of responsibility for the knowledge therein can be envisioned.
institution accepts the dataset and undertakes to maintain and update it, then they ta
responsibility forthat information and become the default authority behind its stateme
as described above. If, on the other hand, the institution accepts the data set and sto
without change as a closed resource, then it can be considered that the default authc
remains the original steward.

Transitivity is defined in the standard way found in mathematics or logic: A property
transitive if the domain and range is the same class and for all instances X, y, z of th
the following is the cas If x is related by P to y and y is related byP to z, then x is re
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by P to z. The intention of a property as described in the scope note will decide wh
property is transitive. For example overlaptime or in [spackare notransitivé while

occurs before is transitive. Transitivity is especially useful when CRM is implemente
system with deduction.

Property Quantifiers
Quantifiers for properties are provided for the purpose of semantic clarification only, and rsbtooddtreatedas implementation

recommendations. The CRM has been designed to accommodate alternative opinions and incomplete information, and therefore

alproperties should be i mplemented as optional
the term ficardinality constraintso is avoided here, as it

[ Commented [GB1]:  Put property number in

[ Commented [GB2]:  Put property number in

Commented [GB3]:

CEO comment: check term list of CRM
in the intro, sometimes properties are mentioned by identifier
and sometimes not. Standardize to introduce the identifier

consistently across term list.

an.dherelerpe at abl e
typically

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

document
such as
where a
its range.

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

one to many
(0,n:0,9

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
(1,1:0,n)

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

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

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

s a verbal and a numeric one. The verbal notation uses
A(O0Otme Ot &) s fvoneée, Aimanyo and fAnecessaryo are quite i
range instance cannot exist without an insyanterof the

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

An individual domain instance of this property can have zero, one or more instances
property, but an individual range instance cannot be referenced by more than one ins
this property. In other words, this property is optional for its @ionand range, but repeatak
for its domain only. I'n someutontexts t
An individual domain instance of this property can have zero or one instance of this pr
but an individual range instan@an be referenced by zero, one or more instances of
property. In other words, this property is optional for its domain and range, but repeata
its range only. I'n some cioméd.exts this s

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 repeatable foonisind and
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 referenced by more thaistaned of
this property. In other words, this property is necessary and repeatable for its doma
optional but not repeatable for its-owmwact

An individual doméan instance of this property must have exactly one instance of
property, but an individual range instance can be referenced by zero, one or more inst:
this property. In other words, this property is necessary and not repeatable for its corh:
optional and repeatable for its ranmge.

An individual domain instance of this property can have zero, one or more instances
property, but an individual rge instance must be referenced by exactly one instance c
property. In other words, this property is optional and repeatable for its domain, but nec
and not repeatable for its rangeouttd. sc

An individual domain instance of this property can have one or more instances (
property, but an individual range instance must be referenced by exactly one instance
property. In other words, this prape is necessary and repeatable for its domain,
necessary but not repeatable for itsouts

An individual domain instance of this property must haxacty one instance of thi
property, but an individual range instance can be referenced by one or more instance
property. In other words, this property is necessary and not repeatable for its doma
necessary and repeatable foritsrangs. mme cont exts t hi si rsd.t
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one to one An individual domain instance and range instance of this property must have exacl
(1,1:1,2) instance of this property. In other words, this property is necessary and not repeatabl
domain and for its range.

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

A) the property is necessary for the domain

B) the property is necessary file range, or, in other words, the range is dependent on the property.
The possible kinds of dependencies are defined in the table above. Note that if a dependent property is not specified for an
instance of the respective domain or range, it meanshéairoperty 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 unknown or
the property not being applicable at all. For examphe, may know that an object has an owner, but the owner is unknown. In a
CRM instance this case cannot be distinguished from the fact that the object has no owner at all. Of course, such details can
always be specified by a textual note.

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

T Classes are identified by numbers preceded by the Il etter AEO (historically cl
and are named using noun phrases (nominal groups) ufilmgcdse (initial capitals). For example, E63 Beginning of

Existence.

T Properties are identified by numbers preceded by the | etter AP, 0 and are named
case. Properties with the character of states are nanmed t he pr esent tense, such as fAhas typeo, whereas prope
events are named in past t e ®BE6empleyadokas employdddrr ri ed out . 06 For exampl e,

1 Property names should be read in their-parenthetical form for the domatn-range direction, and in parenthetical form for
the rangeto-domain direction. Reading a property in rattgelomain direction is equivalent to the inverse of that property.
Following a current notational practice in OWL knowledge representation languagepmesent inverse properties in this
text by adding a letter ii o following the identification number and the paren
P59i is located on or withinwhich is the inverse d#59 has section (is located on or within

1 Properties with a range that is a subclass of E59 Primitive Value (suEfh &M Entity. P3 has note: E62 Strjnigr
example) have no parenthetical name form, because reading the property name in the-damgen direction is not
regarded as meargful.

1 Properties that have identical domain and range are either symmetric or transitive. Instantiating a symmetric propgrty implie
that the same relation holds for both tt@mainto-range and the range-domain directions. An example of thisi§3 Place.
P122 borders with: E53 Plac&he names of symmetric properties have no parenthetical form, because reading in the range
to-domain direction is the same as the dortairange reading. Transitive asymmetric properties, sucB4a®eriod. P9
consist offforms part of): E4 Perioghave a parenthetical form that relates to the meaning of the inverse direction.

1 The choice of the domain of properties, and hence the order of their names, are established in accordance with the following
priority list:
1 TemporalEntity and its subclasses
1 Thing and its subclasses
1 Actor and its subclasses
1 Other

About the logical expressions of the CRM

The present CRM specifications are annotated with logical axioms, providing an alternative formal expressions of the CRM
ontology.This section briefly introduces the assumptions that are at the basis of the logical expression of the CRM (for a fully
detailed account of the logical expression of semantic data modelling, §ee [1]

The CRM is expressed in terms of the primitiveseshantic 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 properties which represent the binary relations that link thdividuals in the domain of discourse, such as the CRM
propertyP152 hasparerit i nki ng a person to one of the personébés parent.

Classes and properties are used to express ontological knowledge by means of various kinds of constraints,-slads/asisub

4 1] R. Reiter (1984). Towards a logical reconstruction of relationalbdata theory. In Brodie, M. L., Mylopoulos, J., and
Schmidt, J. W., editors, On Conceptual Modelling, page$ 233. Springer Verlag, New York, NY
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property links, e.gE21Personis a subclass ofE20 Biological Objector domain/range constraints, e.g., the domai1&?2 has
parentis classE21 Person.

In contrast, firsiorder logicbased knowledge representation relies on a language for fprenalbding an ontology. This
language can be directly put in correspondence with semantimdallingin a straightforward way:

1 classes are named byary predicate symbglsonventionally, we usE21 as the unary predicate symbol
corresponding to clas E21Person

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

Ontology is expressed in logic by meansagfical axioms which correspond to the coratnts of semantic modelling. These
axioms use the weknown nonlogical symbols (and for conjunction, or for disjunction, implies for implication, not for negation,
forall for universal quantification and exists for existential quantification) and tlicpte symbols representing the involved
classes and properties. For instance, the abovelasb link betwee&21PersonandE20 Biological Objectan be formulated

in logic as the axiom:

(forall x) [E21(x) impliesE20(x)]

(reading: for all individua x, if x is aE21 then x is arE20). In the specifications, universal quantifiers are omitted for
simplicity, so the above axiom is simply written:

E21(x) impliesE20(x)
Likewise, the above domain constraint on propE1$2 has parentan be formulateth logic as the axiom:
P152(x,y) implies E21(x)

(reading: for all individuals x and vy, if x isRiL52 of y, then x is an E21).

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

Model ling principles

The following modelling principles have guided and informed the developofi¢ne CIDOC CRM.

Monotonicity

Because the CRMdéds primary role is the meaningful integration of information
sense of Domain Theory. That is, the existing CRM constructs and the deductions made from thelwaysisemain valid and

well-formed, even as new constructs are added by extensions to the CRM.

For example:
One may add a subclass of E7 Activity to describe the practice of an instance of group to use a certain name for aglace over
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 compatible
system. That is, existing CRM instanctgir properties and deductions made from them, should always remain valid and well
formed, even as new instances, regarded as consistent by the domain expert, are added to the system.

For example:
If someone describes correctly that an item is an instafic19 Physical Object, and later it is correctly characterized as an
instance of E20 Biological Object, the system should not stop treating it as an instance of E19 Physical Object.

In order to formally preserve monotonicity for the frequent casedteative opinions, all formally defined properties should be
implemented as unconstrainedgny: many) so that conflicting instances of properties are merely accumulated. Thus knowledge

5[2] C. Meghini and M. Doerr (2016} first-order logic expression of the CIDOC Conceptual Reference M8dbhitted for
publication.
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integrated following the CRM serves as a research base, accuguiémant alternative opinions around wadffined entities,
whereas conclusions about the truth are the task ofepeed scientific or scholarly hypothesis building.

For example:

El Greco and even King Arthur should always remain an instance of E&&rPand be dealt with as existing within the sense of
our discourse, once they are entered into our knowledge base. Alternative opinions about properties, such as thedr dndhplace
their living places, should be accumulated without validity decidieirsg made during data compilation.

Properties, such as having a part, an owner or a location, may change many times for a single item during its existgnce. Stat
instances of such properties for an item in terms of the CRM only means that theséesrexésted during somearticular

time-span. Therefore, one item may have multiple instances of the same property reflecting an aggregation of these instances over
the timespan of its existence. If more temporal details are required, the CRM recomexgtidily describing the events of
acquiring or losing such property instances, such as by E9 Move etc. By virtue of this principle, the CRM achieves rhypnotonici
with respect to an increase of knowledge about the states of an item at different tiaedless of their temporal order.

However,
Acurrent

for s ome
owner 0.

of
Usi

ng

these
such

properties many <collection databases descri

a

Aicur r ent fythsrespdcteve reabtynanthe latesth at t he dat abase

date of validity of the database. Obviously, this information ismonotonic, i.e., it requires deletion when the state changes. In
order to preserve a reduced monotonicity, these properties havadirral supgroperties 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 only
recommended if they can be maintained consistently. Otherwise, they should be redlagdifieir timeneutral superproperties.

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

Minimality

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

1 Aclass is not declared wess it is required as the domain or range of a property not appropriate to its superclass, or it is a
key concept in the practical scope.
1 CRM classes and properties that share a superclass aexclosive by default. For example, an object may be both an
instance of E20 Biological Object and E22 Maade Object.
1 CRM classes and properties are either primitive, or they are key concepts in the practical scope.
1 Complements of CRM classes are not declared.

Shortcuts

Some properties are declared as shortctitermer, more comprehensively articulated paths that connect the same domain and
range classes as the shortcut property via one or more intermediate classes. For example, thE8dpeysical Thing. P52

has current owner (is current owner of): E39téw is a shortcut for a fully articulated path from E18 Physical Thing through E8
Acquisition to E39 Actor. An instance of the fullyticulated path always implies an instance of the shortcut property. However,
the inverse may not be true; an instancehef fully-articulated path cannot always be inferred from an instance of the shortcut

property.

The class E13 Attribute Assignment allows for the documentation of how the assignment of any property came about, and whose
explicitly characterized as fishortcutso.

opinion itwas, evenincasesafp per ti es not

Disjointness

Classes are disjoint if they share no common instances in any possible world. That implies that it is not possibléate mstant
item using a combination of classes that are mutuhdlpint or with subclasses of them (féenu | t i pl e i nstantiationo in secti
i T er mi n dheere are/ndahy.examples of disjoint classes in the CRM.

A comprehensive declaration of all possible disjoint class combinations afforded by the CRM has nabbieled pere; it
would be of questionable practical utility, and may easily become inconsistent with the goal of providing a concisendefinitio
However, there are two key examples of disjoint class pairs that are fundamental to effective comprehibres©R Mf

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 Item have a
limited exisence in time, they are fundamentally different in nature from instances of E2 Temporal Entity, because they
preserve their identity between events. Declaring endurants and perdurants as disjoint classes is consistent with the
distinctions made in datastrt ur e s

1 E18 Physical Thing is disjoint from E28 Conceptual ObjectThe distinction is between material and immaterial items,
the latter being exclusively manade. Instances of E18 Physical Thing and E28 Condeftbgct differ in many
fundamental ways; for example, the production of 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 i€dl8 Phys
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Thing cease to exist when destroyed, whereas an instance of E28 Conceptual Object perishes when it is forgotten or its last
physical carrier is destroyed.

Extensions

Since the intended scope of the CRM potentialy infaitebtiseariodelchés béeeh e fir eal 0 worl d and s the
designed to be extensible through 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 CRM

instance. In practical terms, this impliggery containmentny queries based on CRM concepts should retrieve a result set that is

correct according to the CRMO0s semantics, regardless of whet her the knowl edge
semaentics alone, or according to the CRM plus compatiblle extensions. For exampl e,
100% of the instances deemed to be events by the CRM, regardless of how they are classified by the extension.

A sufficient condiion for the compatibility of an extension with the CRM is that CRM 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 CRM
property is a shortcut. Obuisly, 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, for

exampl e. This is a natural ¢ 0 n sadyqautieutateck practital ssopeaig amimgtrinsically hi n t he CRMés cl
unl i mited domain of discourse. These 6éunderdevel opedd concepts can be considerec

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

In mechanisms 1 and 2 the CRM corntsegubsume and thereby cover the extensions.

In mechanism 3, the information is accessible at the appropriate point in the respective knowledge base. This approach is
preferable when detailed, targeted queries are not expected; in general, only tlegptscased for formal queryimeed to be
explicitly modelled.

Transitivity

CRM is formulated as a class system with inheritance. A property P with domain A and range B will also be a property between

possible subclasses of A and B. In many cases ther®avd common subclass C of A and B. In these cases when the property

restricted to C, that is, with C as domain and range, the restricted property could be transitive. For instance, anri{umjlmhti [cOmmemed [GB4]:  Introduce class numbers ]

can be incorporated in a symbdtibjectand thusan information object can be incorporated in another information object.

In the definition of CRM the transitive properties are explicitly marked as such in the scope notes. All unmarked Bbpeldies

be considered as r{mansitivé Commented [GB6]:  For all properties that have same
domain and range, and are not transitive, this shuold be
explicitly stated.

[ Commented [GB5]:  Introduce class numbers ]

Specific Modelling Constructs

About Types

Virtually all structured descriptions of museum objects begin with a unique object identifier and information about thaf "type

the object, often in a set of fields with names like "Classification”, "Category", "Object',T¥@bject Name", etc. All these

fields are used for terms that declare that the object belongs to a particular category of items. In the CRM the clgss E55 Ty
comprises such terms from thesauri and controlled vocabularies used to characterize agdindtmsies of CRM classes.
Instances of E55 Type represent concepts (universals) in contrast to instances of E41 Appellation which are used to name
instances of CRM classes.

E55 Type is the CRMbds interface tesecahderapresentedinetteiCRN! as subalassesl ogi es and thesauri . Th
of E55 Type, forming hierarchies of terms, i.e. instances of E55 Type linked viahHa$2droader term (has narrower term)

Such hierarchies may be extended with additional properties.

For this purpose th€RM provides two basic properties that describe classification with terminology, corresponding to what is the
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current practice in the majority of information systems. The class E1 CRM Entity is the domain of the property P2 th&s type (i
type of), which haghe range E55 Type. Consequently, every class in the CRM, with the exception of E59 Primitive Value,
inherits the property P2 has type (is type of). This provides a general mechanism for simulating a specialization of the
classification of CRM instances any level of detail, by linking to external vocabulary sources, thesauri, classification schema or
ontologies.

Analogous to the function of the P2 has type (is type of) property, some properties in the CRM are associated withnah additio

property hese are numbered in the CRM documentation with a 6.106 extension. The range
falls under E55 Type. Their purpose is to simulate a specialization of their parent property through the use of progesy subt

declaredas instances of E55 Type. They do not appear in the property hierarchy list but are included as part of the property

declarations and referred to in the class declarations. For example, P62.1 mode of depiction: E55 Type is associated with E24

Physical Marmade Thing. P62 depicts (is depicted by): E1 CRM Entity.

The class E55 Type also serves as the range of properties that relate to categorical knowledge commonly found in cultural
documentation. For example, the propePd25 used object of type (was typleobject used ingnables the CRM to express

statements such as fAthis casting was produced using a moul do, meaning that ther.
mould, that was actually used. This enables the specific instance of the casbegassociated with the entire type of
manufacturing devices known as moul ds. F uPR hab tgpe (is typeho® ths bj ect s of type fAmoul do woul

term. This indirect relationship may actually help in detecting the unknown objectritegrated environment. On the other side,

some casting may refer directly to a known mouldRi® used specific object (was used fofo a statistical question to how

many objects in a certain collection are made with moulds could be answered gdfodlotving both paths througR16 used

specific object (was used forP2 has type (is type ofndP125 used object of type (was type of object usedhis consistent

treatment of categorical knowl edgelknewledggnces the CRMbdés ability to integrate cul tu

In addition to being an interface to external thesauri and classification systems E55 Type is an ordinary class in thk&CRM an

subclass of E28 Conceptual Object. E55 Type and its subclasses inherit all properties from this superclessetidrusith the

CRM class E83 Type Creation the rigorous scholarly or scientific process that ensures a type is exhaustively described and

appropriately named can be modelled inside the CRM. In some cases, particularly in archaeology and thedse E8&iype

Creation requires the identification of an exemplary specimen and the publication of the type definition in an appfogedie sc

forum. This is very central to research i n thetyedescipgonasai ences, where a
fiprotologue, o and the exemplary specimens as #fAoriginal el ement o or #dAho

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

refinethe meaningf t he cl ass. A type O6arti st &2matype (seypewfOathedther char acteri ze persons thro
hand, in an art history application of the CRM it can be adequate to extend the CRM class E21 Person with &2libolass

Artist. Whatishe di fference of the type o6éartistd and the class Artist? From an everyd:
di fference. Both denote the concept Oartistd and asdelasgs i fy the same set of persor
and the tass of types may be seen as a metaclass. Since current systems do not provide an adequate control of user defined

metaclasses, the CRM prefers to model instances of E55 Type as if they were particulars, with the relationships déseribed in

previous peagraphs.

Users may decide to implement a concept either as a subclass extending the CRM class system or as an instance of E55 Type. A

new subclass should only be created in case the concept is sufficiently stable and associated with additionahreqsitaily

properties specific to it. Otherwise, an instance of E55 Type provides more flexibility of use. Users that may wanbwalescri

discourse not only using a concept extending the CRM but also describing the history of this concept itselfoseatpahodel

the same concept both as subclass and as an instance of E55 Type with the same name. Similarly it should be regarded as good
practice to foresee for each term hierarchy refining a CRM class a term equivalent of this class as top termndéerartsrm
hierarchy for instances of E21 Person may begin with fiPersono.

Temporal Relation Primitives based on fuzzy boundaries

It is characteristic for sciences dealing with the past, such as history, archaeology or geology, to derive temiogiabtopo
relations from stratigraphic and other observations and from considerations of causality between events. For this reason the

ClI bOC CRM introduced in version 3.3 the whole set of temporal relationships of
P120). It was regarded at that time as a sjedtified, exhaustive and sufficient theory to deal with temporal topological
relationships of spatiotemporal phenomena relevant to cultural historical di sc

assumptia of known, exact endpoints of time intervals (tispans), described by an exhaustive set of mutually exclusive

relationships.

Since many temporal relations can be inferred from facts causal to them, e.g., a birth necessarily occurring beforecaray inten

interaction of a person with other individuals, or from observations of material evidence without knowing the absolthe time,

temporal relationships pertain in the CIDOC CRM to E2 Temporal Entities, and not thekSpanes, which require knowledge

of absolute time. | f absolute times are known, deduwtdei on of Allenbés relation is
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kind of primary scientific insight the CRM, as a core model, is interested in. However, their application turned out to be

problematic in practice for two reasons:

Firstly, facts causal to temporal relationships result in expressions that often require a disjunction (logical OR condition) of

Al l ends relationships. For i nst ancmncyasitis tsual irolden digtoridalesouscési | | bor n. Il gnoring states
birth may beequal todeath,meetwith death or béeforedeath. The knowledge representation formalism chosen for the CRM

however doesiot allow for specifyingdisjunctions, except within queries. Conseauly, simple properties of the CRM that

imply a temporal order, such 134 continuedcannot be declared as subproperties of the temporal relationship they do imply,

which would be, in this case:-byfidoeaing, Mishes, fimishedys equals, \d@ingloca p s , starts, started

over |l app eii74 starte befors theeend) of

Secondly, nature does not allow us to obsergguality of points in time. There are three possible interpretations of this
impossibility to observe these equgldf points.Common to all three interpretations is that they can be described in terms of fuzzy
boundaries. The model proposed here is consisten@llithree of these interpretations.

1. Any observable phenomenon that can be dated heatuaal temporal extent with fuzzy boundaries of gradual
transition from not existing to definitely existing and then to no longer existing.

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

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

Consder, for instance, a birth. Extending over a limited and-megligible duration in the scale of hours it begins and ends
gradually (1), but can be given alternative scientific definitions of start and end points (2), and neither of theseteamineld
with a precision much smaller than on a scale of minutesTt@fuzzy boundarieslo not describethe relation of incomplete or
imprecise knowledge to reality. Assuming a lowest granularity in time esparoactwhich doesnot help, because the reletan
extent of fuzziness varies at a huge scale even in cultural reasoning, depending on the type of phenomena considered. The onl
exact matchs betweenarbitrarily declared time intervals, such as the end of a year being equal to the beginning of flemmnext
or that AEarly Minoano ends exactly when AMiddle Minoano starts, whenever that n
Consequently, we introducephéemétavesw wét hoft h@et e mpodboai ngelcharact eri sti cs:
1 Itis a minimal set of properties thatails for specifying all possible relations between two time intervals given by their
start and end points, either directly, or by conjunction (logical AND condition) of the latter.
T Start and end points are intergdamieed as Athicko fuzzy boundaries as describ
1 Conditions of equality of end points are relaxed to the condition that the fuzzy boundariep. Therefore knowledge
of the shape of the fuzzy functionrist needed.
T Al of Allends relationshi ps ctomsofthese proppriee s sed ei t h
T I'n case of time intervals without or with negligib
described by adequate conjunctions of these properties.
1 No relationship is equal to the inverse of anothererses are specified by exchanging the roles of domain and range.

er directly or by
ly short fuzzy bo

Notation

We use the following notation:
Comparing two instances of E2 Temporal Entity, we deoatewith capital letter Aits (fuzzy) starting timawith AS®"and its
(fuzzy) ending tine with A®™ suchthat A = [AS®A®Y: we denote thether with capital letter Bits (fuzzy) starting time with
Bs@and its(fuzzy) ending time witiB*™ such that B =gs@tBeq.
We identify a temporal relatiowith a predicatename(label)and define it byone or more (in)equality expressions between its end
points, such as:

A starts before the end &fif and only if ( [ A8at < gend
We visualize a temporal relation symbolizing the temporal extertgoahstance A and B of E2 Temporalrfity ashorizontal
bars, considered to be on aorizontal timeline proceedingrom left to right. The fuzzy boundary areas are symbolized by an
increasing/decreasing color gradient. The different choices of relative arrangement the relationshipradi@symbolized by
two extreme allowed positions of instance A with respect to instance 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 matteiiagrams are
provided.
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Interior
time points for which
the described Temporal Entity
isdefinitely ongoing

Boundary
fuzzytransitions zones
in which the described
TemporalEntity is
developingor vanishing

A starts before the end of B

|
. A E!EQ - e — -

Overview of Temporal Relation Primitives

The final set of temporaklationprimitives can be separated into two groups:

1) Those based on improper inequalities, such*#880OB®" (odd number items in tHist below table 3
2) Those based on proper inequalities, such*3&< B*™ (even number itemis the list belowtable 1)

Improper inequalities with fuzzy boundaries are understood as extending into situations in which the fuzzy boundaries of the
respective endpnots may overlap. In other words, they include situations in which it cannot be 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 propevithequality
fuzzy boundariesthe fuzzy boundaries of the respective endpoints must not overlap, i.e., there is knowledge of a definite gap
between these endpoints, for instance, a discontinuity between settlement phases based on the observation of archaeological
layers

1. P173 startsefore or at the end of
o Aslan )K enc_i

2. P174 starts before the end of
Io) Asart < Bend

3. P175 starts before or with

0 Aial’l )iﬂ sa'r!
4. P176 starts before
o) Aaan < B;(ar(

5. P182 ends before or at the start of
o Aend).K sla_n

6. P183 ends before
o Aend< Elan

7. P184 ends before or with the end of
o Aendm enq

8. P185 ends before the end of
0 Aend< End

Table 1, temporal relation primitivegthout inverse labels
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Exampl es

E1 CRM Entity

P88 consists of
(forms part of)

E77 persistent ltem

0,1 on on

E39 Actor £70 Thing
on E41 Appellation === A

5 P87is idenfified by P53 has former or currenf{location

on (iden/fifies ) (is form | er or current igation of)

E51 Contact Point
P76 has contact point

(provides access to) 4 }

A

P55 has| curre |nt location
(culy ently | holds)

E44 Place Appellation [~ on

E45 Address

E48 Place Name
E47 Spatial Coordinates

E46 Section Definition

P59 has section
(is located on or ~ wi |thin

in

11

P58 has section definition
(efines section)

on - -
| E18 Physical Thing l
on

01
E19 Physical Object

fig. 2 reasoning about spatial information

The diagram above shows a partial view of the CRM, representing reasoning about spatial information. Five of the man hierarc
branches are included in this view: E36tér, E51 Contact Point, E41 Appellation, E53 Place and E70 Thing. All classes are

shown as bluevhite rectangles. Properties are shown as single arrows. In some cases the order of priority for property names has
been reversed in order to facilitate reapgihe diagram from left to right. Double arrows indicate ISA relations between classes

and their subclasses or between properties and their subproperties. 'Shortcuts' are indicated with light grey recthamgles and
names are written in italics, suchtae P59 has section (is located on or within) between E53 Place and E18 Physical Thing,

which is a shortcut of the path throy S . ( Formatted: _Highlight

As can be seen, an instance of E53 Piaddentified byan instance of E44 Place Appellation, whinhy be an instance of E45

Address, E47 Spatial Coordinates, E48 Place Nal much as o6ébasement éhand 6 p r[ Formatted:  Highlight

corner . 6 An i nst aansiseoforofdrm fads andehleranstancerfiBb3 Place, thereligveing a hierarchy of
geometric 6containersdé to be constructed.

An instance of E45 Address can be considered both as an E44 Place Apfiellataynof referring to an E53 Pld@nd as an
E51 Contact Point for an E39 Actor. An E39 Actor may have any nuofhiastances of E51 Contact Point. E18 Physical Thing
is found on locations as a consequence of being created there or being moved there. Therefore the RB8geaBef®rmer or
current location (is former or current location o{dP55 has currentocation (currently holdsare regarded as shortcuts of the
fully articulated paths through the respective eve?®& has current location (currently holds)a subproperty d?P53 has former

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

An interesting aspect of the model is P88 has section definition (defines sectiprperty betwee I =d ( Formatted: _Highlight

E18 Phystal Thing (and the corresponding shortcut from E53 Place to E19 Physical Object). This allows an 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 particular s

on the @ck of H.M.S. Victory, without knowing the exact position of the vessel in geospatial terms at the time of the fatal

shooting of Nel son. Similarly, a signature or inscriofpti on can be | ocated #Ain t
where thepainting is hanging.
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P1 is identified by
(identifies)

P86 falls with in
(contains)

11 P81 ongoing throughout on

E52 Time-Span -— E61 Time Primitive
1,
on
E77 Persistent Item

E2 Temporal Entity

E53 Place

on

11 (istime -span of) 1n

1
P82 at some time within

P78 is |identified by

(id [entifies )
(forms part of)

E4 Period !

on
3 E49 Time Appellation

P10 falls with in y N
(contains)

P7 tofok place at
(wit |nessed ) P5 consists of
(forms part of)

on
E3 Condition State }: ot

in

P9 consists of

E41 Appellation

on

ES50 Date

fig. 3 reasoning about temporal information

This second example shows how the CRM handles reasoning about temporal information. Four of the main hierarchy branches are
included in this view: E2 Temporal Entity, E52 TifBpan, E7Persistent Item and E53 Place.

The E2 Temporal Entity class is an abstract class (i.e. it has no direct instances) that serves to group togethemath dasses
temporal component, such as instances of E4 Period, E5 Event and E3 Condition State.

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

Both E52 TimeSpan and E4 Period have transitive properties. E52 -Bpas has the transitive propef®86 falls within
(contains),denoting a purely incidental inclusion; wisas E4 Period has the transitive prop&®yconsists of (forms part abat
supports the decomposition of instances of E4 Period into their constituent parts. For example, the Egaiicheing which a
building is constructed migtialls withinthe E52 TimeSpan of a particular government, although there is no causal or contextual
connection between the two instances of E52 T8pan; conversely, the E4 Period of the Chinese Song Dyoassysts othe
Northern Song Period and the Southern Song Berio

Instances of E52 Tim8pan are related to their outer bounds (i.e. their indeterminacy interval) by the pR§®idy some time
within, and to their inner bounds via the propeR81 ongoing throughoutThe range of these properties is the E61 Time
Primitive class, instances of which areated by the CRM as application or system specific date intervalarthaiot further
analysed.

Class & Property Hierarchies

Although they do not provide comprehensive definitions, compact monohierarchical atiessnof the class and property IsA
hierarchies have been found to significantly aid comprehension and navigation of the CRM, and are therefore provided below.

The class hierarchy presented below has the following format:

1 Each line begins with a uniquel ass i denti fier, consisting of a number preceded by the Il ette
ffentity, o although now replaced by convention with the term ficlasso).

T A series oof) hfyoplhleoowss (tfhe uni que <cl| ass iodefthe ¢cladssirethelsAi ndi cating the hierarchica
hierarchy.
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The English name of the class appears to the right of the hyphens.

The index is ordered by hierarchical |l evel , in a fAdepth firsto manner, from
Classes that appear in more thare position in the class hierarchy as a result of multiple inheritance are shown in an

italic typeface.

E g

The property hierarchy presented below has the following format:

1 Each line begins with a unique property identifier, consisting of a number predzededt he | etter AP0 (f o
T A series ef) HydHemnws (tfhe unique property identifier, in
IsA hierarchy.
The English name of the property appears to the right of the hyphens, follgwieslinverse 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 er ar thdsmallerltotHe Banger subhieianchies, andbdye pt h fi rst 6 manner, from
property number between equal siblings.
1 Properties that appear in more than one position in the property hierarchy as a result of multiple inheritance are shown in

an italic typeface.

hierarchi

E ) =
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CIDOC CRM Class Hierarchy

El  CRM Entity

E2 - Temporal Entity

E3 - - Condition State

E4 - - Period

E5 - - - Event

E7 - - - - Activity

E8 - - - - - Acquisition Event

E9 - - - - - Move

E10 - - - - - Transfer of Custody
E11 - - - - - Maodification

El12 - - - - - - Production

E79 - - - - - - PartAddition

E8O0 - - - - - - PartRemoval

E13 - - - - - Attribute Assignment
El14 - - - - - - Condition Assessment
E15 - - - - - - Identifier Assignmet
E6 - - - - - - Measurement

E17 - - - - - - TypeAssignment
E65 - - - - - Creation

E83 - - - - - - TypeCreation

E66 - - - - - Formation

E8 - - - - - Joining

E86 - - - - - Leaving

E87 - - - - - Curation Activity

E63 - - - - Beginning of Existence

E67 - - - - - Birth

E8 - - - - - Transformation

E12 - - - - - Produwtion

E65 - - - - - Creation

E8 - - - - - - TypeCreation

E66 - - - - - Formation

E64 - - - - EndofExigence

E6 - - - - - Destruction

E68 - - - - - Dissolution

E69 - - - - - Death

E81 - - - - - Transformation

E77 - Persistent Iltem

E70 - - Thing

E72 - - - Legal Object

E18 - - - - Physical Thing

E19 - - - - - Physical Object

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

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

E26 - - - - - Physical Feature

E27 - - - - - - Site

E25 - - - - - - ManMade Feature
E90 - - - - Symbolic Object

E73 - - - - - Information Object

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

E32 - - - - - - - Authority Document
E33 - - - - - - Linguistic Object
E34 - - - - - - - |Inscription
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E35 - - - - - - - Title

E36 - - - - - Visual Item

E37 - - - - - - - Mak

E34 - - - - - - - - |Inscription

E38 - - - - - - - Image

E41 - - - - - Appellation

E42 - - - - - - |dentifier

E44 - - - - - - Place Appellation

E45 - - - - - - - Address

E46 - - - - - - - Section Definition
E47 - - - - - - - Spatial Coordinates
E48 - - - - - - - Place Name

E49 - - - - - - Time Appellation

ES0 - - - - - - - Date

E75 - - - - - - Conceptual Object Appellation
E82 - - - - - - ActorAppellation

ESl - - - - - - Contact Point

E45 - - - - - - - Address

E35 - - - - - - Title

E71 - - - ManMade Thing

E24 - - - - Physical ManMade Thing

E22 - - - - - ManMade Object

E84 - - - - - - Information Carrier
E25 - - - - - ManMade Featire

E78 - - - - - Collection

E28 - - - - Conceptual Object

E90 - - - - - Symbolic Object

E73 - - - - - - Information Object

E29 - - - - - - - Designor Procedure
E31 - - - - - - - Document

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

E35 - - - - - - - Title

E36 - - - - - - - - Visualltem

E37 - - - - - - - - Mark

E34 - - - - - - - - - Inscription
E38 - - - - - - - - Image

E41 - - - - - - Appellation

E42 - - - - - - - ldentifier

E44 - - - - - - - Place Appellation
E45 - - - - - - - - Address

E46 - - - - - - - - Section Definition
E47 - - - - - - - - Spatial Coordinates
E48 - - - - - - - - Place Name

E49 - - - - - - Time Appellation
E5S50 - - - - - - - - Date

E75 - - - - - - - Conceptual Object Appellation
E82 - - - - - - - Actor Appelldion
E51 - - - - - - - ContactPoint

E45 - - - - - - - - Address

E35 - - - - - Title

E89 - - - - - Propogdional Object

E73 - - - - - - Information Object

E29 - - - - - - - Designor Procedure
E31 - - - - - - - Document

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

E35 - - - - - - - - Title

E36 - - - - - - - Visualltem

E3% - - - - - - - - Mark

E34 - - - - - - - - Inscription
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E59

Definition of the CIDOC Conceptual Reference Modekion 6.2.3

- - - - - - - - Image

- - - - - - Right

- - - - - Type

- - - - - - Language

- - - - - - Material

- - - - - - Measurement Unit
- - Actor

- - - Group

- - - - Legal Body

- - - Person

- Time-Span

- Place

- Dimension

- Spacetime Volume

- - Period

- - - Event

- - - - Activity

- - - - - Acquisition Event

- - - - - Move

- - - - - Transfer of Custody
- - - - - Modification

- - - - - - Production

- - - - - - PartAddition

- - - - - - PartRemoval

- - - - - Attribute Assignment
- - - - - - Condition Assessment
- - - - - - |dentifier Assignment
- - - - - - Measurement

- - - - - - TypeAssignment
- - - - - Creation

- - - - - - Type Creation

- - - - - Formation

- - - - - Joining

- - - - - Lleaving

- - - - - Curation Activity

- - - - Beginning of Existence

- - - - - Birth

- - - - - Transformation

- - - - - Production

- - - - - Creation

- - - - - - TypeCreation

- - - - - Formation

- - - - Endof Existence

- - - - - Destruction

- - - - - Dissolution

- - - - - Death

- - - - - Transformation

- - Physical Thing

Physical Object

- - - - Biological Object

- - - - - Person

- - - - ManMade Object

- - - - - Information Carrier
- - - Physical MarMade Thing
- - - - ManMade Object

- - - - - Information Carrier
- - - - ManMade Feature

- - - - Collection

- - - Physical Feature

- - - - Site

- - - - ManMade Feature

- - Presene

Primitive Value
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E60 - Number

E61 - Time Primitive
E62 -  String
E¥4 - Space Primitive
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CIDOC CRM Property Hierarchy:

Proper Property Name Entity i Domain Entity - Range

ty id

P1 is identified by (identifies) E1CRM Entity E41Appellation

P48 - has preferred identifier (is preferred identifier of) E1CRM Entity E42|dentifier

P78 - is identified by (identifies) E52Time-Span E49Time Appellation
P87 - isidentified by (identifies) E53Place E44Place Appellation
P102 - has title (is title of) E71 Man-Made Thing E35Title

P131 - is identified by (identifies) E39Actor E82Actor Appellgion
P149 - is identified by (identifies) E28Conceptual Object E75Conceptual Object Appellation
P2 has type (is type of) E1CRM Entity E55Type

P137 - exemplifies (is exemplified by) E1CRM Entity E55Type

P3 has note E1CRM Entity E62String

P79 - beginning is qualified by E52Time-Span E62String

P80 - end is qualified by E52Time-Span E62String

P4 has timespan (is timespan of) E2 Temporal Entity E52Time-Span

P5 consists of (forms part of) E3Condition State E3Condition State

P7 took place at (witnessed) E4 Period E53Place

P8 took place on or within (witnessed) E4 Period E18Physical Thiiy

P10 falls within (contains) E92Spacetime Volume E92Spacetime Volume
P1d falls within (contains) E92Spacetime Volume E92Spacetime Volume
P9 é-éconsists of (forms part E4 Period E4 Period

P12 occurred in the presence of (was present at) E5Event E77Persistehltem

P111 - added (was added by) E79Part Addition E18Physical Thing
P113 - removed (was removed by) E80Part Removal E18Physical Thing

P11 - had participant (participated in) E5Event E39Actor

P14 - - carried out by (performed) E7 Activity E39Actor

P22 - - - transferred title to (acquired title through) EB8 Acquisition E39Actor

P23 - - - transferred title from (surrendered title through) EB8 Acquisition E39Actor

P28 - - - custody surrended by (surrendered custody through) E10Transfer of Custody E39Actor

P29 - - - custody received by (received cudydhrough) E10Transfer of Custody E39Actor

P96 - - by mother (gave birth) E67Birth E21Person

P99 - - dissolved (was dissolved by) E68Dissolution E74Group

P143 - - joined (was joined by) EB85Joining E39Actor

P144 - - joined with (gained member by) EB85Joining E74Group

P145 - - separated (left by) EB86Leaving E39Actor

P146 - - separated from (lost member by) E86Leaving E74Group

P151 - - was formed from (participated in) E66 Formation E74Group

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

P33 - - used specifitechnique (wasisedby) E7 Activity E29Design or Procedure
P111 - - added (was added by) E79Part Addition E18Physical Thing
P142 - - used constituent (was used in) E15Identifier Assignment E90Symbolic Object
P25 - moved (movedy) E9Move E19Physical Object
P31 - has modified (was modified by) E11Modification E24Physical MarMade Thing
P108 - - has produced (was produced by) E12Production E24Physical MarMade Thing
P110 - - augmented (was augmented by) E79Part Addition E24Physical MarMade Thing
P112 - - diminished (was diminished by) E80Part Removal E24Physical MarMade Thing
P92 - brought into existence (was brought into existence by) E63Beginning of Existence E77Persistent Item

P94 - - has created (was created by) EB5Creation E28Conceptual Object
P135 - - - created type (was created by) E83Type Creation E55Type

P95 - - has formed (was formed by) E66 Formation E74Group

P98 - - brought into life (was born) E67Birth E21Person

P108 - - has produced (was produced by) E12Production E24Physical MarMade Thing
P123 - - resulted in (resulted from) E81 Transformation E77Persistent Item
P93 - took out of existene (was taken out of existence by) E64End of Existence E77Persistent Item

P13 - - destroyed (was destroyed by) EB6 Destruction E18Physical Thing

P99 - - dissolved (was dissolved by) E68Dissolution E74Group

P100 - - was death of (died in) E69Death E21Person

P124 - - transformed (was transformed by) E81Transformation E77Persistent Item
P142 - - usedconstituent (was used in) E15Identifier Assignment E90Symbolic Object
P15 was influenced by (influenced) E7 Activity E1CRM Entity

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

P33 - - used specific technique (was used by) E11Modification E29Design or Procedure
P111 - - added (was added by) E79Part Addition E18Physical Thing
P142 - - used constituent (was used in) E15Identifier Assignment E90Symbolic Object
P17 - was motivated by (otivated) E7 Activity E1CRM Entity

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

P136 - was based on (supported type creation) E83Type Creation E1CRM Entity

P19 was intended use of (was made for) E7 Activity E71Man-Made Thing
P20 had specift purpose (was purpose of) E7 Activity E5Event

P21 had general purpose (was purpose of) E7 Activity E55Type

P24 transferred title of (changed ownership through) E8 Acquisition E18Physical Thing

P26 - moved to (was destination of) E9Move E53Place

P27 - moved from (was originf) E9Move E53Place

P30 transferred custody of (custody transferred through) E10Transfer of Cstody E18Physical Thing

P43 has dimension (idimensionof) E70Thing E54Dimension

;efinition of the CIDOC Conceptual Reference Modskion 6.2.3 E.S: In Progress since 17/5/2018] XXiX
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Property Name

has condition (is condition 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 1 Domain

E18Physical Thing
E18Physical Thing
E19Physical Object
E18Physical Thing
E18Physical Thing

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

has former or current owner (is former or current owner of)
- has current owner (is current owner of)
has former or current location (is formerooirrent location of)

- has current location (currently holds)

E18Physical Thing
E18Physical Thing
E18Physical Thing
E19Physical Object

has current permanent location (is current permanent location E19Physical Objet

has number of parts
has section definition (defines section)
has sectioffis 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 listedin)

- is about (is subject of)

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

E19Physical Object
E18Physical Thing
E18Physical Thing
E24Physical MarMade Thing
E89Propositional Object
E29Design or Procedure
E31Document

E32 Authority Document
E89Propositional Object
E36Visual Item
E29Design or Procedure
E33Linguistic Object

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

possesses (is possessed by)

has contact point (provides access to)
ongoing throughout

at some time within

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

falls within (contains)

falls within (contains)

has value

has unit (is uniof)

from father (was father for)

had as general use (was use of)
was intended for (was intention of)
is subject to (applies to)

right held by (has right on)

- has 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 finished by)
starts (is stded 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)
overlgps with

borders with

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

employed (was employed in)
has broader term (has narrower term)
- shows visual item (is shown by)

shows features ofé¢atures are also found on)

- is translation of
- carries (is carried by)
- - shows visual item (is shown by)
overlaps with
- is commsed of (forms part of)
is separated from
has alternative form
assigned attribute to (was attributed by)
- concerned (was assessed by)
- measuredwas measured by)
- classified (was classified by)
assigned (was assigned by)
- has identified (identified by)
- assigned (was assigned by)
- deassigned (was deassigned by)

- observed dimesion (was observed in)

- assigned (was assigned by)
curated (was curated by)
has component (is component of)

Eﬂnition of the CIDOC Conceptual Reference Mogdekion 6.2.3

E39Actor

E39Actor

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

E53Place

E54Dimension
E54Dimension

E67Birth

E70Thing

E71Man-Made Thing
E72Legal Object
E72Legal Object
E18Physical Thing
E90Symbolic Object
E73Information Object
E74Group

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity

E2 TemporalEntity

E2 Temporal Entity

E2 Temporal Entity

E2 Temporal Entity
E53Place

E53Place

E7 Activity

E7 Activity
E11Modification

E55Type

E24Physical MarMade Thing
E70Thing

E33Linguistic Obje¢
E18Physical Thing
E24Physical MarMade Thing
E92Spacetime Volume
E18Physical Thing
E92Spaetime Volume
E41Appellation
E13Attribute Assignment
E14 Condition Assessment
El6Measurement
E17Type Assignement
E13Attribute Assignement
E14Condition Assessment
E15Identifier Assignement
E15Identifier Assignement
E16Measurement
E17Type Assignment

E87 Curation Activity
E89Propositional Object

Entity - Range

E3Condition State
E57Material
E26Physical Feature
E39Actor

E39Actor

E39Actor

E39Actor

E39Actor

E53Place

E53Place

E53Place
E60Number

E46 Section Definition
E53Place

E1CRM Entity
E1CRM Entity
E57Material

E1CRM Entity
E1CRM Entity
E1CRM Entity
E1CRM Entity
E29Design or Procedure
E56Language
E53Place

E30Right

E51 Contact Point
E61Time Primitive
E61Time Primitive
E54Dimension
E54Dimension
E52Time-Span
E53Place
E60Number
E58Measurement Unit
E21Person
E55Type

ES55Type

E30Right

E39Actor

E39Actor
E90Symbolic Object
E90Symbolic Object
E39Actor

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

E53Place

E55Type

E55Type
E57Material
E55Type

E36Visual Item
E70Thing
E33Linguistic Object
E90Symbolic Object
E36Visual Item
E92Spacetime Volume
E18Physical Thing
E92Spacetime Volume
E41Appellation
E1CRM Entity
E18Physical Thing
E1CRM Entity
E1CRM Entity
E1CRM Entity
E3Condition State
E42Identifier
E42|dentifier
E54Dimension
E55Type
E78Collection
E89Propositional Object

E.S: In Progress since 17/5/2018] XXX
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Property Name

defines typical parts of(defines typical wholes for)
has parent(is parent of)
is at rest relative to (provides reference space for)
- s located on or within
has temporal projection
- during (was timespan of)
has spatial projection
- occupies
was a presence of (had presence)
was at(was place of)
Place is defined by (defines place)

Entity 1 Domain

E55Type

E21Pason

E53Place

E53Place
E92Spacetime Volume
E93Presence

E92 Spacetimé/olume
E18Physical Thing
E93Presence
E93Presence
E53Place

Entity - Range

E55Type
E21Person
E18Physical Thing
E18Physical Thing
E52TimeSpan
E52Time Span
E53Place
E53Place

E92 Spacetime Volume
E53Place

E94 Space primive

E.S: In Progress since 17/5/2018]

XXX



Cl DOC CRM Cl ass Decl arations

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

T Class names are presented as headings in bold face, preceded by the cl as.
T The 1| i ne @ Su bstHeaupesclassbfithe cladsfrorh which it inherits properties;
T The | ine fASup e rreference ® thedubclasses of thia class; 0 s s
T The |line AiScope note: 0 contains the textual definition of the concept th
T The line: 8Examplaesns a bulleted |ist of examples of instances of this ¢
instance of a subclass of this class, the unique identifier of the subclass is added in parenthesis. If the example
instantiates two classes, the unique identif@drboth classes is added in parenthesis.-fillitious examples
may be followed by an explanation in brackets.
T The |line AProperties: o declares the |list of the class6 properties;
i Each property is represented by its unique identifier, its forward and eenerses, and the range class that it

links to, separated by colons;
1 Inherited properties are not represented;
1 Properties of properties are provided indented and in parentheses beneath their respective domain property.

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 1



E1 CRM Entity

Superclass of: E2 Temporal Entity
E52Time-Span
E53Place
E54Dimension
E77Persistent Item
E92 Spacetime Volume

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

It is an abstract concept providing for three general properties:

1. Identification by mme or appellation, and in particular by a preferred identifier

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

With the exception of E59 Primitive Value, all other classes within the CRM are directly or indirectly
specialisations of E1 CRM Entity.

Examples:
A the earthquake in Lisbon 1755 (E5) Formatted: Indent: Left: 1,87 cm

In First Order Logic:
E1(x)

Properties:
P1is identified by (identifies)E41 Appellation
P2has type (is type of E55Type
P3has noteE62 String
(P3.1 has typeES5Type)
P48has preferred identifier (is preferred identifier &2 Identifier
P137exemplifies (is exemplified byES5Type
(P137.1 in the taxonomic rol&55Type)

E2 Temporal Entity

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

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

In some contexts, these are also called perdurants. This class is disjoint from E77 Peesistdtist Formatted: _English (United States)
is an abstract class and has no direct instances. E2 Temporal Entity is specialized into E4 Period, Wh Formatted: Font color: Red
apphe§ toa partlcullar geographl(_: area (defined Wlth a greater or lesser degree of precision), and "7 | dent Left 2,5 cm, No bullets or numbering
Condition State, which applies to iastes of E18 Physical Thing.
Examples Formatted: Font color: Red, English (United States)
Formatted: Font color: Red
the earthquake in Lisbon 1755 (E5)
the Peterhof Palace near Saint Petersburg being in ruins fromi192946 (E3)

Formatted: Font color: Red
Formatted: Font color: Red, English (United States)

Formatted: Font color: Red, English (United States)
In First Order Logic:

, Formatted: English (United States)
E2(x) 0 E1(x)

Formatted: English (United States)

Properties: Formatted: Font color: Red, English (United States)
P4has timespan (is timespan of):EE52 Time-Span Formatted: English (United States)
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o

114is equal in time toE2 Temporal Entity

P115finishes (is finished by)E2 Temporal Entity

P116starts (is started byE2 Temporal Entity

P1170ccurs during (includesg2 Temporal Entity

P118overlaps inime with (is overlapped in time bye2 Temporal Entity
P119meets in time with (is met in time by§2 Temporal Entity

P120occurs before (occurs afteB2 Temporal Entity

P173starts before or at the end oh(ks with or after the start offf2 Temporal Entity
P174starts before (starts after the start & Temporal Entity

P175starts bedre or with the start of (starts with or after the start &} Temporal Entity
P176starts before the start of (starts after the startef)femporal Entity

P182ends before or at the start of (starts with or after the end&@f)lremporal Entity
P183ends before the start (ftarts after the end ofE2 Temporal Entity

P184ends before or with the end of (ends with or after the end&#f)lremporal Entity
P185ends before the end of (ends after the end&ff)femporal Entity

E3 Condition State
Subclass of: E2 Temporal Entity

Scope note: This class comprises the states of objects characterised by a certain condition ovespatime

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

during a specific E52 Time Span. In general, the tipa for which a certain condition can be

asserted may be shorter than the real-smen, for which this condition held.

The nature of that condition can be described uBiddnas typeFor example, the E3 Condition State

ficondition of thhet 88SenGr22t S8pi embar 1846 and 27 August 18470 <can
characterized as E55 Type fAwreckedo.

Examples: .
A the "reconstructed" stat e Sadfronh suemmefi22003tustinolRoomod i n Tsarskoj e
A} the "ruined" state of Peterhof Palace neantS@etersburg from 1944 to 1946 Formatted: Indent: Left: 2,5 cm, Hanging: 0,75 cm, Bulleted
A the state of my turkey in the oven at 14:30 on 25 December, PRI2a6 type: ESTypefi st i | | | + Level: 1+ Alignedat: 3,81 cm+ Indent at: 4,44 cm
cookedo)
A the topography of the leaves of Sinai Printed Book 3234.2361 on the 10th of July 2007 (described

as: of type "cockled")

In First Order Logic:
E3(x)6 E2(x)

Properties
P5consists of (forms part ofE3 Condition State

E4 Period

Subclass of:  E2 Temporal Entity
Subclass of E92 Spacetime volume
Superclass of: E5Event

Scope note: This class comprises sets of coherent phenomena or cultural manifestations occurring in time and
space.

It is the social or physicatoherence of these phenomena that identify an E4 Period and not the

associated spatiotemporal extent. This extent is only the figroundo or
that the actual process of growth, spread and retreat has covered. Consediffendgt 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 that overlapping land use rights, common among first nations,

amounts to overlapping perisd

Often,t hi s c¢class is us
t

d to describe prehistoric or historic periods su
AMing Dynastyo or e

e
h AMcCarthy Erao, but also geopolitical units al
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regarded as special cases of E4 Peritoweve, there are no assumptions about the scale of the
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 seen as 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 diring their participation 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 res@eperiod or event. 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 separated 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 rfds to be decided 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 spaagscting them and 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 occugaynumber of disjoint spacetime volumes, however
there must not be a discontinuity in the timespan covered by these spacetime vBhimeeans that

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

We model E4 Period as a subclass of E2 Temporal Entity and of E92 Spacetime volume. The latter is
intenced as a phenomenal 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 assocgguktime volume. 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 igegarded to be unique to it due to all its 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 fotthgons of natural language.

There are two different conceptualisations of 6éartistic styled, defi
historical context. For exampl e, Al mpressioni smod can be viewed as a r
1870 to 1905 dring which paintings with particular characteristics were produced by a group of artists

that included (among others) Monet, Renoir, Pissarro, Sisley and Degas. Alternatively, it can be

regarded as a style applicable to all paintings sharing the chastcseof the works produced by the

Impressionist painters, regardless of historical context. The first interpretationinstance ofE4

Period, and the second defines morphological object types that fall under E55 Type.

A geopolitical unit as a speaifcase of an 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 argi€e®wn administrative

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 mageviate from 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 #utual extent of theet of activities and phemena a
evidenced by their physical traces that defireettlement, such as the populated period of Nineveh.
Examples:
Jurassic Formatted: Indent: Left: 2,62 cm
Populated Period of Nineveh
Imperial Rome under Marcus Aurelius

>y,
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European Bronze Age Eormatted:
Italian Renaissancg

Thirty Years War

Sturm und Drang

Cubism Formatted:

> >

Formatted:
E4(x). E2(x)
E4(x)6 E92(x)

Properties
P7took place at (witnessedt53Place
P8took place on or within (withessed18Physical Thing
P9consists of (forms part ofE4 Period

E5 Event

Subclass of: E4 Period

Superclass of:  E7 Activity
E63Beginning of Existence
E64End of Existence

Scope note: This class comprises changes of states in cultural, social or physical systems, regardlais of sc
brought about by a series or group of coherent physical, cultural, technological or legal phenomena.
Such changes of state will affect instances of E77 Persistent Item or its subclasses.

The distinction between an E5 Event and an E4 Period is padliestion of the scale of observation.
Vi ewed at a coarse |l evel of detail, an E5 Event i
E5 Event can be analysed into its component phenomena within a space and time frame, and as such
can be seeas an E4 Period. The reverse is not necessarily the case: not all instances of E4 Period give
rise to a noteworthy change of state.

Examples:

the birth of Cleopatra (E67}

the destruction of Herculaneum by volcanic eruption in 79(BE6)

World War Il (E7)

the Battle of Stalingrad (E7)

the Yalta Conference (E7)

my birthday celebration 28-1995 (E7)

the falling of a tile from my roof last Sunday

the CIDOC Conference 2003 (E7)

I D D >

In Frst Order Logic:
E5(x)6 E4(x)

Properties:
P11had participant (participated irfE39 Actor

P12occurred in tk presence of (was present &J7 Persistent ltem

E6 Destruction
Subclass of: E64End of Existence

Scope note: This class comprises events that destroy one or moreéestaf E18 Physical Thing such that they
lose their identity as the subjects of documentation.

Some destruction events are intentional, while others are independent of human activity. Intentional
destruction may be documented by classifying the evehoth an E6 Destruction and E7 Activity.

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

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 5
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1. If the matter remaining from the destruction is not documented, the event is modelled solely as E6
Destruction.

2. An event should also be documented using E81 Transformation if it results in the destruction of one
or more objects and the simultaneous production of others using parts or material from the original.
In this case, the new items have separate identMatter 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 ii\D9

A the destruction of Nineveh (E6, EZ)

A the breaking of a champagne glass yesterday by my dog

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

Properties:
P13destroyed (was destroyed b§18Physical Thing

E7 Activity

Subclass of: E5Event

Superclass of:  E8 Acquisition
E9 Move
E10Transfer of Custody
E11 Modification
E13Attribute Assignnent
E65Creation
E66 Formation
E85Joining
E86Leaving
E87 Curation Activity

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

This notion includes complex, composite and Kesfing actions such dke building of a settlement
or a war, as well as simple, shéivted actions such as the opening of a door.
Examples:

Kira Weber working in glass art from 1984 to 1993
Kira Weber working in oil and pastel paingifrom 1993

A the Battle of Stalingrad Formatted: Tab stops: Not at 3,81 cm
A the Yalta Conference

A my birthday celebration 26-1995

A the writingoehe (EBBF/\dlusst 1887by G Formatted: Tab stops: Not at 3,81 cm
A the formation of the Bauhaus 1919 (E66)

A calling the place identified by TGN 670179986 6Quyunjigd by
A

A

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

Properties:
Pl4carried out by (performedE39 Actor
(P14.1 in the role ofE55Type)
15was influenced by (influencedgl CRM Entity
16used specific object (was used fdE¥0 Thing
(P16.1 mode of us&€55Type)
17was motivated by (motivatedEl CRM Entity
19was intended use of (was made)f&71Man-Made Thing
(P19.1 mode of us&55Type)
20had specific purpose (was purpose &f:Evert
21had general purpose (was purpose B85 Type

B3

o

o

0

0
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E8 Acquisition
Subclass of:

Scope note:

Examples

P32used general technique (was technique s Type

P33used specific technique (was used 829 Design or Procedure
P125usedobject of type (was type of object used iBES Type
P134continued (was continued byg7 Activity

E7 Activity

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

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

the beginning of ownership

the end of ownership

the transfer of ownership

the acquisition from an unknown source

the loss of title due to destruction of the item

apwnpE

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

A the collection of a hammédread sharlof the genusSphyrna(Carchariniformes) XXXtbdy Johr Formatted: Tab stops: Not at 3,81 cm
Steinbeck and Edward RickettsRiierto Escondido in the Gulf of Mexico on March 25th, 1940

A the acquisition of El Grecobds painting entitled O6The Apostl es
_ Hermitage in Saint Petersburg
A the loss of my stuffed chaffinadh Fr i n g i |Linma ecucse Ideklibdhsed@ damage last year

In First Order Logic:

Properties:

E9 Move
Subclass of:

Scope note:

Examples

E8(x)6 E7(x)

P22transferred title to (acquired title througE39 Actor
P23transferred title from (surrendered title through}9 Actor
P24transferred title of (changed ownership throudt)8 Physical Thing

E7 Activity
This class comprises changes of the physical location of the instances of E19 Physical Object.

Note, that the class E9 dwe inherits the propert?7 took place at (withessed): E53 Plackhis
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,d?27 moved from (was origiof) describe the

start and end points only. Moves may also be documented to consist of other mo8squresists of

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

the relocation of London Bridge from the UK to the USA

Pe

Formatted: Indent: Left: 2,54 cm, No bullets or numbering

the movement of t heTuexihimmndt L-AFBATr easures of
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Formatted: Highlight

Formatted: Indent: Left: 1,27 cm, Firstline: 1,27 cm, No

bullets or numbering
In First Order Logic: - -
E9(x) ) E7(X) Formatted: English (United States)
Formatted: English (United States)
Properties: Formatted: English (United States)
25moved (moved by)E19Physical Object
26moved to (was destination off53Place
27moved from (was origin offE53Place Formatted: English (United States)

Formatted: Indent: Left: 2,54 cm, No bullets or numbering

R

Formatted: Highlight

0

T

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. It is possible that in an instance of E10 Transfer
of Custod there is either no donor or no recipient. Depending 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

agrpwbE

The distinctionbetween the legal responsibility for custody and the actual physical possession of the
object should be expressed using the propRgyhas type (is type ofpA specific case of transfer of
custody is theftThe sense of physical possession requiresthigabbject 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 wittthe identity criteria of the kept instance of E18 Physical Thing. For instance, 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 over time.

The interpetation of the museum notion of "accession" differs 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: i
A the delivery of the paintings by Secure Deliveries Inc. to the National Gallery
A the return of Picassods fAGumriagBlcao to Madridds Prado in 1981

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

Properties:
P28custody surrendered by (surrendered custody thro&g#Actor

P29custody received by (received custody throu@39 Actor

P30transferred custody of (custody transferred througkg Physical Thing

E11 Modification

Subclass of: E7 Activity

Superclass of:  E12Production
E79Part Addition
E80Part Removal

Scope note: This class comprises all instances of Eatiity that create, alter or change E24 Physical Made
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.

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 8



Examples:

in Washington DC between 1993 and 1995 (E12, E84)

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

If the instance of the E29 Design or Procedure utilized for the modification prescribes the use of
specific materials, they should be documented using prop@&dyforesees use of (use foreseen by):
E57 Material of E29 Design or Procedurethea than viaP126 employed (was employed:iE57
Material.

A the construction of the SS Great Britain (E12) Formatted: Font: (Default) Times New Roman

A the impregnation of the Vasa warship in Stockholm for preservation afte(t1956
A the transformation of the Enolaa§ into a museum exhibit by tiNational Air and Space Museum

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman, Highlight

A the last renewal of the gold coating of the Toshogu shrine in Nikko, Japan Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

In First Order Logic: -
Ell(x)é E7(x) Formatted: Font: (Default) Times New Roman

Properties:

P31has modified (was modified byfE24 Physical MaAMade Thing
P126employed (vas employed in)E57 Material

E12 Production

Subclass of:

Scope note:

Examples:

E11 Modification
E63Beginning of Existence

This class compriseactivities that are designed to, and succeed in, creating one or more new items.

It specializes the notion of modification into production. The decision as to whether or not an object is
regarded as new is context sensitive. Normally, items are conside finewo i f there
overall similarity between them and the consumed items and material used in their production. In other
cases, an item is considered finewd because it
For example, the sdibling of a name on a potsherd may make it a voting token. The original potsherd
may not be worth documenting, in contrast to the inscribed one.

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

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

A the construction of the SS Great Britain

is no obvious

becomes relevant t o

A the first casting of the Little Mermaid from the harbour of Copenhagen Formatted: Font: (Default) Times New Roman
A Rembrandtds creatinbgi ofetdhli mevieWemarmrstaitttiofg half dressed besi
stoveo, 1658, identified b(yindBlazx3t sch Number 197 (E12, E65, E81)

In First Order Logic:

Properties:

E12(x)6 E11(X)
E12(x)6 E63(X)

P108has produced (was produced ki¥24 Physical MarMade Thing
P18 produced thing of product type (is produced B899 Product Type

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 9
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E13 Attribute Assignment

Subclass of: E7 Activity

Superclass of: E14Condition Assessment
Ei15Identifier Assignment
El6Measurement
E17Type Assignment

Scope note: This class comprises the actions of making assertions about properties of an object or any relation
between two items or concepts.

This classallows the documentation of how the respective assignment came about, and whose opinion
it was. All the attributes or properties assigned in such an action can also be seen as directly attached to
the respective item or concept, possibly as a collectiaoofradictory values. All cases of properties

in this model that are also described indirectly through an action are characterised as "short cuts" of this
action. This redundant modelling of two alternative views is preferred because many implementations
may have good reasons to model either the action or the short cut, and the relation between both
alternatives can be captured by simple rules.

In particular, the class describes the actions of people making propositions and statements during
certain musem 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 documented explicitly in structures of a schemahathizeé text, depends on
if this information should be accessible by structured queries.
Examples:
A the assessment of the current ownership of Martin Doerrés silver cu

In First Order Logic:
E13(x)6 E7(X)

Properties:
P140assigned attribute to (was attributed Hy):CRM Entity
Pl4lassigned (was assigned bigll CRM Entity

E14 Condition Assessment
Subclass of: E13Attribute Assignment

Scope note: This class describes the act of assessing the state of preservation of anusisjge darticular 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 atl@er stage, or to continue research on related documents.

Examples:
T last yearod6s inspection of humidity damage to the frescos in the St.

In First Order Logic:
E14(x)6 E13(x)

Properties:
P34concerned (was assessed [B48Physical Thing
P35has identified (identified by)E3 Condition State

E15 Identifier Assignment
Subclass of: E13Attribute Assignment

Scope note: This class comprises activities that result in the allocation of an identifier to an instance of E1. CRM
Entity. An E15 Identifier Assignménmay include the creation of the identifier from multiple
constituents, which themselves may be instances of E41 Appellation. The syntax and kinds of
constituents to be used may be declared in a rule constituting an instance of E29 Design or Procedure.

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 10



Examples of such identifiers include Find Numbers, Inventory Numbers, uniform titles in the sense of
librarianship and Digital Object Identifiers (DOI). Documenting the act of identifier assignment and
deassignment is especially useful when objects chang®dy or the identification system of an
organization is changed. In order to keep track of the identity of things in such cases, it is important to
document by whom, when and for what purpose an identifier is assigned to an item.

The fact that an ideifiier 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 context independent form by assigning a suitalle ETy p e , such as fApreferred identifier
assignmento, to the respecti ve P2rhastypgropeaty.of E15 I dentifier Assignment
Examples:

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

Museum BenakiAthens

A Assigningtheautheu ni form title heading fGoel832hFaust lJohann Wol fgang von, 1749
~ Theil .o for a work (E28)
A OnJdunel,200hssigning the personal name heladdihdg AGuill aume, de Machaut,

(E42,E82) to Guillaume de Machaut (E21)

In First Order Logic:
E15(x)6 E13(X)

Properties:
P37assigned (was assigned bi®2 Identifier
P38deassigned (was deassigned 842 Identifier
P142used constituent (was used iBR0 Symbolic Object

E16 Measurement
Subclass of: E13Attribute Assignment

Scope note: This class comprises actions measuring quantitative physical properties and other values that can be
determined by a systematic, objective procedure @ctiobservation of particular states of physical
reality. Properties of instances of E90 Symbolic Object may be measured by observing some of their
representative carriers which may or may not be named explicitly. In the former case, the property P16
usedspecific 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 cte.

The E16 Measurement may use simple counting or tools, such as yardsticks or radiation detection
devices. The interest is in the method and care applied, so that the reliability of the result may be
judged at a later stage, or research continuetherassociated documents. The date of the event is
important for dimensions, which may change value over time, such as the length of an object subject to
shrinkage. Methods and devices employed should be associated with instances of E16 Measurement
by properties such as P33 used specific technique, P125 used object of type, 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 orbéidn other instances of E16 Measurement
should be documented for these entities rather than the measurements themselves, whereas details of
particular execution may be documented by free text or by instantiating adequate subactivities, if the
detail maybe of interest for an overarching query.

Regardless whether a measurement is made by an instrument or by human senses, it represents the
initial transition from physical reality to information without any other documented information object

in between wthin the reasoning chain that would represent the result of the interaction of the observer

or device with reality. Therefore, inferring properties of depicted items using image material, such as
satellite images, is not regarded as an instance of E16ukéasnt, but as a subsequent instance of

E13 Attribute Assignment. Rather, only the production of the images, understood as arrays of radiation

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 11



intensities, is regarded as an instance of E16 Measurement. The same reasoning holds for other sensor
data.

Exanples:
A measurement of height of silver cup 232 on th@ Bligust 1997
A the carbon 14 dating of the ASchoeninger Speer |1
Palaeolithic complete wooden spear found in Schoeningen, Niedersachsen, Germany in 1995]

A The pixel size of the jpeg version i@fasfieelft i ands pa
n

downl oadable from the National Gallery in Londo
<https://www.nationalgallery.org.uk/paintings/titdsacchusandariadne> is 581600ixels.

A The scope note of E21 Person in the Definition of the CIDOC Conceptual Reference Model
Version 5.0.4 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 6 E13(X)

Properties:
P39measured (was measured byl CRM Entity
P40observed dimension (was observed Ef4 Dimension

E17 Type Assignment
Subclass of: E13Attribute Assignment

Scope note: This class comprises the actions of classifying items of whatever kind. Such items iobjades,
specimens, people, actions and concepts.

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

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

Examples:
A the first classification of object GE34604 as Lament Cloth, OctdBer 2
A the determinatiom f a cactus i n MaQCeteusmhidbeoranuK 6 Sc gamdernd as
July 2003

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

Properties:
P41classified (was classified byl CRM Entity

P42assigned (was assigned bigB5 Type
E18 Physical Thing
Subclass of: E72Legal Object
E92 Spacetime Volume
Superclass of: E19Physical Mject
E24Physical MarMade Thing
E26Physical Feature

Scope Note:  This classcomprises all persistent physical items with a relatively stable form;maale or natua.
Depending on the existence of natural boundaries of such things, the CRM distinguishes the instances
of E19 Physical Object from instances of E26 Physical Feature, such as holes, rivers, pieces of land etc.

Most instances of E19 Physical Object camimved (if not too heavy), whereas features are integral to
the surrounding matter.

An instance of E18 Physical Thing occupies not only a particular geometric space, but in the course of
its existence it also forms a trajectory through spacetime, whichpaes a real, that is phenomenal,

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 12
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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 all its inner spaces, such as the interior of a box. Physical things consisting of aggregations of
physicallyunconnected objects, such as a set of chessmen, occupy a number of individually contiguous
spacetime volumes equal to the number of unconnected objects that constitute the set.

We model E18 Physical Thing to be a subclass of E72 Legal Object and of &32i8e volume. The

latter is intended as a phenomenal spacetime volume as defined in CRMgeo (Doerr and Hiebel 2013).
By virtue of this multiple inheritance we can discuss the physical extent of an E18 Physical Thing
without representing each instance tofagether with an instance of its associated spacetime volume.
This model combines two quite different kinds of substance: an instance of E18 Physical Thing is
matter while a spacetime volume is an aggregation of points in spacetime. However, the real
spdiotemporal 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 uniquely on the identity of the instance of E18
Physical Thing. Therefore this multiple inharice is unambiguous and effective and furthermore
corresponds to the intuitions of natural language.

The CIDOC CRM is generally not concerned with amounts of matter in fluid or gaseous states.
A the Cullinan Diamond (E19)

A the cave fAldeon ASdriemed) in Crete (E26)
A the Mona Lisa (E22)

In First Order Logic:

Properties:

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

P44has condition (is condition ofE3 Condition State

P45consists of (is incorporated irfi57 Material

P46is composed of (forms part off18 Physical Thing

P49has former or current keeper (is former or current keepeE8HActor
P50has current keeper (is current keeper B89 Actor

P51has former or current owner (is former or current owrpri89 Actor
P52has current owner (is current owner &9 Actor

P53has formeor current location (is former or current location &%53 Place

Formatted: Default Paragraph Font, Highlight

P59has section (is located on or withiE53Place Formatted: _ Highlight

PlSGoccupies (iS occupied hyﬁi?»Place Formatted: Default Paragraph Font, Highlight

P128carries (is carried byE90 Symbolic Object %
[Formatted: Highlight

o L)

E19 Physical Object

Subclass of:
Superclass of:

Scope note:

Examples:

E18Physical Thing
E20Biological Object
E22Man-Made Object

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

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

I'n some contexts, such objects, except for aggregates, are also
Varzi, 2000, pp.40#420), i.e. naturally defined objects.

The decision as to what is documented as a completeriaéiner than by its parts or components, may
be a purely administrative decision or may be a result of the order in which the item was acquired.

Formatted: Indent: Firstline: 2,5 cm, No bullets or

John Smith numbering, Tab stops: 3,25 cm, Left
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Aphrodite of Milos

the Palace of Knossgs

the Cullinan Dianond

Apollo 13 at the time of launch

> > >

In First Order Logic:
E19(x)6 E18(X)

Properties:
P54has current permanent location (is current permanent locatioBESPlace
P55has curent location (currently holdsE53Place
P56bears feature (is found or26 Physical Feature
P57has number of part€60Number

E20 Biological Object

Subclass of: E19Physical Object
Superclass of: E21Person

Scope note: This classcomprises individual items of a material nature, which live, have lived or are natural
products of or from living organisms.

Artificial objects that incorporate biological elements, such as Victorian butterfly frames, can be
documented as both instana#<£20 Biological Object and E22 Mavlade Object.

Examples:
me
Tut-Ankh-Amun
Boukephalas [Horse of Alexander the Great]
Formatted: Normal, Justified

D[ > >

petrified dinosaur excrement PA19884

In First Order Logic:
E20(x)6 E19(X)

E21 Person

Subclass of: E20Biological Object
E39Actor

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

Legendary figures that mayave existed, such as Ulysses and King Arthur, fall into this class if the
documentation refers to them as historical figures. In cases where doubt exists as to whether several
persons are in fact identical, multiple instances can be created and linkeitae their relationship.
The CRM does not propose a specific form to support reasoning about possible identity.
Examples:
Tut-Ankh-Amun

Nelson Mandela
In First Order Logic:
E21(x)6 E20(x)
E21(x)6 E39(X)

Properties:
P152has parent (is parent off21 Person
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E22 Man-Made Object

Subclass of: E19Physical Object
E24Physical MarMade Thing
Superclass of: E84Information Carrier

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

No assumptiongre made as to the extent of modification required to justify regarding an object as
manmade. For example, an inscribed piece of rock or a preserved butterfly are both regarded as
instances of E22 MaMade Object.
Examples:
A _Mal l ard (thestesioending)ds fastest
A
the Portland Vase
A
the Coliseum
A

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

E24 Physical Man-Made Thing

Subclass of: E18Physcal Thing
E71Man-Made Thing

Superclass of: E22Man-Made Object
E25Man-Made Feature
E78Collection

Scope Note:  This class comprises all persistent physical itémas are purposely created by human activity.

This class comprises mamade objects, such as a swords, and-made features, such as rock art. No
assumptions are made as to the extemhaodification required to justify regarding an object as man

made. For exampl e, a ficup and ringd carving on bedrock is regarded a:
Made Thing. F tted:  Justified
Instances of this class may act as carriers of instances of E73 Information Object. ormatied: Justiiie
Examples: Formatted: Highlight
A the Forth Railway Bridge (E22) Formatted: English (United Kingdom), Highlight

T Jtg de g
VEE RNV 4 Formatted: Highlight

A the Channel Tunnel (E25) Formatted: English (United Kingdom), Highlight
A the Historical Collection of the Museum Benaki in Athens (E78) Formatted:  English (United Kingdom), Highlight
A the Rosetta Stone (E22)_ ‘ o Formatted: _ Highlight
A my paperback cgpy of Crime & Punishment (E22) (fICtIt!OUS) o Formatted: _ English (United Kingdom), Highight
A the computer disk at IGBORTH that stores the canonical Definition of the CIDOC CRM v.3.2

(E22) Formatted: Highlight
A Amy empty DVD disk (E22) (fictitious) Formatted: English (United Kingdom), Highlight

Formatted: Highlight
In First Order Logic
E24(x)6 E18(X)
E24(x)6 E71(X) Formatted:  Highlight
Formatted: English (United Kingdom), Highlight

Formatted: English (United Kingdom), Highlight

Propeties: = tted: Highlight
P62depicts (is depicted byEL CRM Entity e T
(P62.1 mode of depictiofE55 Type) Formatted: English (United States)
P65 shows visual item (is shown byg36 Visual Item Formatted: English (United States)

Formatted: English (United States)
Formatted: English (United States)
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E25 Man-Made Feature

Subclass of: E24Physical MarMade Thing
E26Physical leature

Scope Note:  This class comprises physical features that are purposely created by human activity, such as scratches,
artificial caves, artificial water channels, e particular, it includes the information encoding features
on mechanical or dital carriers.

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 fAcup and ringo carvings
E25 ManMade Feature.
Examples:
A the Marchester Ship Canal
A Mi chael Jacksondés nose following plastic surgery
A Thelaser eadabl e fApitso engraved -R)wpyeg sngslod Edthn Martin Doerrés CD
Piafds.
A The carved letters on the Rosetta Stone

In First Order Logic
E25(x)6 E26(X)
E25(x)6 E24(x)

E26 Physical Feature

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

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

Instances of E26 Physical Feature share many of the attributes of instances of E19 Physical Object.
They may have a orgtwo- 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 PhysicBeature 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 partially ineagihorders, such as the core of the

Earth, an area of property on the surface of the Earth, a landscape or the head of a contiguous marble
statue. They can be measured and dated, and it is sometimes possible to state who or what is or was
responsible fothem. 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, 2000, Pp-420), with
the exception of aggregates of fAbona fide objectso.

Examples: A __the temple in Abu Simbel before its removal, which was carved out of solid rock Formatted: English (United Kingdom)
é Albrecht Duerer's signature on his painting of Charles the Great Formatted: English (United Kingdom)
é the damage to the nose of the Great Sphinx in Giza Formatted: English (United Kingdom)
2Michael Jacksonds nose prior to plastic surgery

In First Order Logic
E26(x)6 E18(X)
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E27 Site
Subclass of:

Scope Note:

Examples:

E26Physical Feature
This class comprises pieces of land or sea floor.

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

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

the Amazon river basin Formatted: ~ English (United Kingdom)

Knossos

theApollo 11 landing site
A Heathrow Airport
é the submerged harbour of the Minoan settlement of Gournia, Crete
A

In First Order Logic

E27(x)6 E26(x)

E28 Conceptual Object

Subclass of:
Superclass of:

Scope note:

Examples:

E71Man-Made Thing
E55Type
E89Propositional Object
E90Symbolic Object

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

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

Characteristically, instances of this class are created, invented or thought by someone, and then may be
documented or communicated between persons. Instances of E28 Conceptual Objéet albigytto

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

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

A Beethovends A0de an dilesikErewded (Ode to Joy) (
A the definition of fAontologyp in the Oxford Eng
A the knowledge about the victory at Marathon carried by the famous runner (E89)

E73
lis

[explanation note: In the following examples we illustrate the distinction between a propositional
object, its names and its encoded forms. The Maxwell equations are a>googles because they
belong to the fundamental laws of physics and their mathematical content yields identical,
unambiguous results regardless formulation and encpding

A 6Maxwel | equationsd [pre€SHi(E4ed)d subject access point
http://lccn.loc.gov/sh850823d3], as of 19 November 2012]
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http://lccn.loc.gov/sh85082387

** explanation: This is only the name for the Maxwell equations as standardized by the Library of
Congress and NOT the equations themselves.

A 6Equataxwel | M [ variant subject access point, from the same source]
**explanation: 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 is the propasihal content of the equations proper, independent of any particular
notation or mathematical formalism.

A The encoding of Maxwells equations as in
https://upload.wikimedia.gvwikipedia/commons/thumb/c/c4/Maxwéd]'s Equations.svg/500px
Maxwell'sEquations.svg.png (E73)

** explanation: This is one possible symbolic encoding of the propositional content of the equations.

In First Order Logic
E28(x)6 E71(X)

Properties: P149is identified by (identifies)E75Conceptual Object Appellation

E29 Design or Procedure
Subclass of: E73Information Object

Scope note: 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 result in the modifation or production of instances of E24 Physical Thing.

Instances of E29 Design or Procedure can be structured in parts and sequences or depend on others.
This is modelled using§69 has association with (is associated with)..

Designs or proceduresig be seen as one of the following:

1. A schema for the activities it describes

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

3. An independent intellectual product that may have never been applied, such as Leonardo da
Vinci 6s f anlyngwachgnesans for f

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 I1SO standardisation procedure

the musical notation for Beethavéds fiOde t o Joyo

the architectural drawings for the Kélner Dom in Cologne, Germany

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

theBiblioteca Ambrosiana in Milan

B >

In First Order Logic
E29(x)6 E73(x)

Properties:
P68foresees use of (use foreseen IBH7 Material
P69has association with (is associated wiff29 Design or Procedure
(P69.1 has typeE55Type)
E30 Right

Subclass of: E89Propositional Object

Scope Note:  This class comprises legaliyileges concerning material and immaterial things or their derivatives.
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https://upload.wikimedia.org/wikipedia/commons/thumb/c/c4/Maxwell

These include reproduction and property rights.

Examples: i
A copyright held by ISO on ISO/CD 21127
A ownership of the fiMona Lisad by the Louvre

In First Order Logic
E30(x)6 E89(x)

E31 Document

Subclass of: E73Information Object
Superclass of:  E32Authority Document

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

These propositions may be expressed in text, graphics, images, audiograms, videograms or by other

similar means. Documentation databases are regarded as a special case of E31 Document. This class

should not be confused Wit t he term fidocumento in Information Technology, whi ch
with E73 Information Object.

Examples:
A the Encyclopaedia Britannica (E32)
A The image content of the photo of the Allied Leaders at Yalta published by UPI(E3&5
A the Doomsday Book

In First Order Logic
E31(x)6 E73(x)

Properties:
P70documents (is documented i1 CRM Entity

E32 Authority Document
Subclass of: E31Document

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

Examples:
Webster's Dictionary
A
Getty Artand Architecture Thesaurus
Formatted: Indent: Left: 1,9 cm, No bullets or numbering,
A __the CIDOC Conceptual Reference Model No widow/orphan control
A Formatted: Highlight

In First Order Logic Formatted: English (United States), Highlight

E32(x)6 E31(X)

Properties:
P71lists (is listed in)E1 CRM Entity

E33 Linguistic Object

Subclass of: E73Information Object
Superclassf:  E34Inscription
E35Title

Scope note: This class comprises identifiable expressions in natural language or languages.
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Instances of E33 Linguistic Object can be expressed in many: waysas written texts, recorded
speech or sign language. However, the CRM treats instances of E33 Linguistic Object independently
from the medium or method by which they are expressed. Expressions in formal languages, such as
computer code or mathematidarmulae, are not treated as instances of E33 Linguistic Object by the
CRM. These should be modelled as instances of E73 Information Object.
The text of an instance of E33 Linguistic Object can be documented in a note by P3 has note: E62
String
Examples:
the text of the Ellesmere Chaucer manuscript Formatted:  English (United Kingdom)

the lyrics of the song "Blue Suede Shoes"
the text of the Jabberwocky by Lewis Carroll

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

T[T T[22

In First Order Logic
E33(x)0 E73(X)

Properties:
P72has language (is language dp6 Language
P73has translation (is translation oB33Linguistic Object

E34 Inscription

Subclass of: E33Linguistic Object
E37Mark

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

The transcription of the text can be documented in a note3blgas note: E62 Stringrhe alphabet
used can be damented byP2 has type: E55 TypeThis class doesot intend to describe the
idiosyncratic characteristics of an individual physical embodiment of an inscription, but the underlying
prototype. The physical embodiment is modelled in the CRM as E24 PhykiodVlade Thing.

The relationship of a physical copy of a book to the text it contains is modelled&8inigformation
Carrier. P128 carries (is carried by): E33 Linguistic Object.

Examples:
A fikeep off the grasso on dafBaliolgoleggt uck in the | awn of the qua
A The text published in Corpus Inscriptionum Latinardré95
A Kilroy was here

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

E35 Title

Subclass of: E33Linguistic Object
E41Appellation

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 be used when sttty as
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 object names

such as #dAchairo, fApai ntnonmponsthatstamdfa mdkadceofEdbE | att er are com
Type). Titles may be assigned by the creator of the work itself, or by a social group.
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This class also comprises the translations of titles that are used as surrogates for the original titles in
different social ontexts.

Examples:
A AThe Mer chafCuofigh¥emi ced
A AMona (Udhea’h
A fAlLa Pie or (Birbleto MEIgpi e o
A fALucy in the Skgnowid%h Di amondso

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

E36 Visual ltem

Subclass of: E73Information Object
Superclass of: E37Mark
E38Image

Scope Note:  This class comprisesétintellectual or conceptual aspects of recognisable marks and images.

This class doesot intend to describe the idiosyncratic characteristics of an individual physical
embodiment of a visual item, but the underlying prototype. For example, a marksstivh KCOM

logo is generally considered 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. Thiameehat visual items are independent of their physical
support.

The class E36 Visual Item provides a means of identifying and linking together instances of E24
Physical MarMade Thing that carry the same visual symbols, marks or images etc. The pRferty
depicts (is depicted byhetween E24 Physical Mavlade Thing and depicted subjects (E1 CRM
Entity) can be regarded as a shaut of the more fully developed path from E24 Physical #ade

Thing through P65 shows visual item (is shown byg36 Visual ltem, P138 represents (has
representationjo ELCRM Entity, which in addition captures the optical features of the depiction.

Examples:
A the visual appearance of Monetods fiLa Pied (E38)
A the CocaCola logo (E34)
A the ChiRho (E37)
A the communist red st¢E37)
In First Order Logic
E36(x)0 E73(X)

Properties:
P138represents (has representatid):CRM Entity
(P138.1 mode of representatidB5 Type)

E37 Mark

Subclass of: E36Visual ltem
Superclass of: E34Inscription

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

This class specifically excludes features that have no semantic significance, such as scratches or tool
marks. These should be documented as instances of E2bildeFeature.

Examples:
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A inoan double axe markl
A
A

“O=Z

In First Order Logic
E37(x)6 E36(X)

E38 Image
Subclass of: E36Visual ltem

Scope note: This class comprises distributions of form, tone antbur that may be found on surfaces such as
photos, paintings, prints and sculptures or directly on electronic media.

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

of E38 Image depends on a givearpose. The original painting of the Mona Lisa in the Louvre may

be said to bear the same instance of E38 Image as reproductions in the form of transparencies,

postcards, posters orshirts, even though they may differ in size and carrier and may wdoné and

colour. The images in a fAspot the differencedo competition are not the
however similar they may at first appear.

Examples: i
A the front side of all 20 Swiss Frs notes
A the image depicted on all reproductionsha Mona Lisa

In First Order Logic
E38(x)6 E36(x)

E39 Actor
Subclass of: E77Persistent Item

Superclass of: E21Person
E74Group

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

The CRM does not attempt to model the inadvertent actions of such actors. Individual people should be
documented as instances of E2rddn, whereas groups should be documented as instances of either
E74 Group or its subclass E40 Legal Body.

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

In FirstOrder Logic
E39(x)0 E77(X)

Properties:
P74has current or former residence (is current or former residendes#pPlace
P75possesses (is possessed BRORight
P76has contact point (provides access Ef1 Contact Point
P131is identified by (identifies)E82 Actor Appellation

E40 Legal Body
Subcass of: E74Group
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Scope Note:

Examples

This class comprises institutions oogps of people that have obtained a legal recognition as a group
and can act collectively as agents.

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

A Greenpeace
A Paveprime Ltd
A the National Museum of Denmarik

In First Order Logic

E40(x)6 E74(x)

E41 Appellation

Subclass of:
Superclass of:

Scope note:

Examples:

E90Symbolic Object
E35Title
E42Identifier

E49 Time Appellation
E51Contact Point

This class comprises signs, either meaningful or not, or arrangements of signs following a specific
syntax, that are used or can be used to refer to and identigcHisinstance of some class or category
within a certain context.

Instances of E41 Appellation do not identify things by their meaning, even if they happen to have one,
but instead by convention, tradition, or agreement. Instances of E41 Appellatmnitaral constructs;

as such, they have a context, a history, and a use in time and space by some group of users. A given
instance of E41 Appellation can have alternative forms, i.e., other instances of E41 Appellation that are
always regarded as equivatendependent from the thing it denotes.

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

Thus, the use of subclasses of E41 is not deterntipéloe characteristics of the object the appellation
refersto, e.g., a person or a place, but rather the form of the appellstirshows it asa special type
of appellation, such asadentifier.

E41 Appellation should not be confused with the act of naming sometfifigE1l5 Identifier
Assignment

A "Martin"

A "the Forth Bridge"

A "the Merchant of Venice" (E35)

A "Spigeliamarilandica(L.) L." [not the species, just theamé

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

English-speaking context]

A I L [Chinese fiando, meaning fipeaceo]

In First Order Logic

Properties:

E41(x)6 E90(X)

P139has alternative formE41 Appellation
(P139.1 has typ&55Type)
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E42 Identifier
Subclas of: E41 Appellation

Scope note: This class comprises strings or codes assigned to instances of E1 CRM Entity in order to identify them
uniquely and permanently within the context of one or more organisationscSdes are often known
as inventory numbers, registration codes, etc. and are typically composed of alphanumeric sequences.
The class E42 Identifier is not normally used for macigeeerated identifiers used for automated

processing unless these are alseduby human agents.

Examples:

| SRC AFI FIN89001160
Shel f mark fARes 8 P

> > D> >
»
(7]
z
&
R
Q
&
B

AGuill aume de -1M&ghadut[ a( 1c300n0t?r ol | ed

French rules]
A

In First Order Logic
E42(x)6 E41(X)

E44 Place Appellation

Subclass of: E41 Appellation
Superclass of E45Address

personal name heading that

f

ol

[ Formatted: Default Paragraph Font, Highlight

E47 Spatial Coordinates
E48Place Name

[ Formatted: Highlight

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

Instances of E44 Place Appellation may vary in their degrgeeagfision and their meaning may vary

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

Examples:
AViennao
A
A AicAHA211, Gen veo
A fiAquae Sulis Minervabo
ABat ho
A
ACambri dgeo
A
A fithe Other Placeo
A fithe Cityo

In First Order Logic
E44(x)6 E41(X)

E45 Address

Subclass of: E44Place Appellation
E51Contact Point

Scope Note:  This class comprises identifiers expressed in coding systems for places, sustabaduyesses used

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

Examples:
P93 Otsuka, Bunky& u , Tokyo, 121, Japano

A
A Rue Davi d -I2ulf Gen&re 65, CH

ot D

In First Order Logic
E45(x)6 E44(X)
E45(x)6 E51(X)

E46 Section Definition Commented [DP7]:
DeprecateduseE41 Appellation instead UjU'ee " yd

E47 Spatial Coordinates
Subclass of: E44Plece Appellation

Scope Note:  This class comprises the textual or numeric information required to locate specific instances of E53
Place within schemes of spatial identification.

Coordinates are a specific form of E44 Place Appellation, that is, a measfemwing to a particular

E53 Place. Coordinates are not restricted to longitude, latitude and altitude. Any regular system of

reference that maps onto an E19 Physical Object can be used to generate coordinates.
Examples:

A i6A56290N 45A126130W0

A fiBlaekngs bishop 40 [chess coordinate]
In First Order Logic

E47(x)6 E44(X)

E48 Place Name
Subclass of: E44Place Appellation

Scope Note:  This class comprises particular and common forms of E44 Place Appellati

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

Examples:

Gr elex

At h@als0

Ge n eMalaco

Lac L®@mi&snsa

@
=1

)

)

D> >
ot

In First Order Logic
E48(x)0 E44(X)

E49 Time Appellation

Subclass of: E41 Appellation
Superclass of E50Date

Scope Note: This class comprises all forms of names or codes, such as historical periods, and lletesrev
characteristically used to refer to a specific E52 Fipan.
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The instances of E49 Time Appellation may vary in their degree of precision, and they may be relative
to other time frames, A Bef or dime&Ipaniarsofted defined by e x amp | e . I nstances of E
t

52
reference to a cultural period or an event e.g. O6the duration of he
Examples:

Mei ji o [Japanese-sgagrm for a specific time

fhalf of th@weXXlXenturybo

Quaternaryo

1215 Hegirao [cealedla&]te in the | sl amic
Last centuryo
20108 50

D D >
i e e e e

Mon May 19 22:39:23 CET 20140

In First Order Logic
E49(x)6 E41(X)

E50 Date
Deprecated use49 Time Appellation

E51 Contact Point

Subcass of: E41 Appellation
Superclass of: E45Address

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

Examples:

A fi+41 22 418 55710
A weasé&@paveprime.com

In First Order Logic
E51(x)6 E41(X)

E52 Time-Span
Subclass of: E1CRM Entity

Scope note: 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 sertiarconnotations. Timé&pans are used to define the temporal extent of
instances of E4 Period, E5 Event and any other phenomena valid for a certain time. An ESbdime
may be identified by one or more instances of E49 Time Appellation.

Since our knowddge of history is imperfect, instances of E52 T&pan can best be considered as
approximations of the actual Tinfpans of temporal entities. The properties of E52 T&pan are
intended to allow these approximations to be expressed precisely. Amextase of approximation,
might, for example, define an E52 Tirpan having unknown beginning, end and duration. Used as a
common E52 Tim&Span for two events, it would nevertheless define them as being simultaneous, even
if nothing else was known.

Automatic processing and querying of instances of E52 TSpen is facilitated if data can be parsed

into an E61 Time Primitive.
Examples:
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1961

From 1217-1993 to 128-1996

14h30i 16h22 &' July 1945

9.30 am 1.1.1999 to 2.00 pm 1.1.1999
duration of the Mig Dynasty:

> > >

In First Order Logic
E52(x)6 E1(X)

Properties:
P78is identified by (identifies)E49 Time Appellation
P79beginning is qualified byE62 String
P80end is qualified byE62 String
P8longoing throughoutE61 Time Primitive
P82at some time withinE61 Time Primitive
P83 had at least duration (was minimum duration Bf§4 Dimension
P84had at most duration (was maximum duration B§4 Dimension
P86falls within (contains)E52 Time-Span

E53 Place

Subclass of: E1CRM Entity

Scope note: This class comprises extents in spacepanticular 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 t
such as buildings, cities, mountsjmivers, 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 of E44 Place Appellation.

It is sometimes argued that instancé&53 Place are best identified by global coordinates or absolute
reference systems. However, relative references are often more relevant in the context of cultural
documentation and tend to be more precise. In particular, we are often interestedon posélation

to large, mobile objects, such as ships. For example, the Place at which Nelson died is known with
reference to a large mobile objéctH.M.S Victory. A resolution of this Place in terms of absolute
coordinates would require knowledge of tmevements 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 for E53 Place determination. The model foresees the
notion ofa "section" of an E19 Physical Object as a valid E53 Place determination.

Examples:
A the extent of the UK in the year 2003
A the position of the hallmark on the inside of my wedding ring
A the place referred to in therthphtheasnuencefoFthesh col |l ected at three mi
Arve and the Rhoneo
A here-><-

In First Order Logic
E53x) 6 E1(X)

Properties:
P87is identified by (identifies)E44 Place Appellation
P89falls within (contains)E53Place
P121overlaps withE53Place
P122borders with E53Place
P157is at rest relative to (provides reference space E&®Physical Thing
P168place is defined bydefines place) E94 Space Primitive
P171at some place withinE53Place
P172contains E53Place
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E54 Dimension
Subclass of: E1CRM Entity

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 inahematical or conceptual space, such as natural or
real numbers, RGB values etc.

An instance of E54 Dimension represents the true quantity, independent from its numerical
approximation, e.g. in inches or in cm. The properties of the class E54 Dimafisi@rior expressing

the numerical approximation of the values of an instance of E54 Dimension. If the true values belong
to a nondiscrete space, such as spatial distances, it is recommended to record them as approximations
by intervals or regions of irderminacy enclosing the assumed true values. For instance, a length of 5
cm may be recorded as 465 cm, according to the precision of the respective observation. Note, that
interoperability of values described in different units depends criticalljhendpresentation as value
regions.

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

Examples:

AThe 250 metric ton weight of the Luxor Obelisk

gThe 5.17 m height of the statue of David by Michaelangelo

gThe 530.2 carats of the Great Star of Africa diamond

gThe AD12621312, 13031384 calibrated C14 date for the Shrafd urin

gThe 33 m diameter of the Stonehenge Sarcen Circle

gThe 755.9 foot length of the sides of the Great Pyramid at Giza

AChristies6 hammer price for fivase with Fifteen Sunflowerso (E97) has

In First Order Logic
E54(9 6 E1(x)

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

E55 Type
Subclass of: E28Conceptual Object
Superclass of: E56Language
E57 Material
E58Measurement Unit

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

E55 Type is the CRMbés interface to domain specific ontologies and the
in the CRM as subclasses of E55 Type, forming hierarchies of terms, i.e. instances of E55 Type linked
via P127 has baxer term (has narrower term). Such hierarchies may be extended with additional
properties.
Examples:
A weight, length, depth [types of E54]
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portrait, sketch, animation [types of E38]
French, English, German [E56]

excellent, good, poor [types of E3]
FordModel T, chop stick [types of E22]
cave, doline, scratch [types of E26]

poem, short story [types of E33]

wedding, earthquake, skirmish [types of E5]

D D D >

In First Order Logic
E55(x)0 E28(X)

Properties:
P127has broader term (has narrower terBf5 Type
P150defines typical parts of(define typical wholes fdEB5 Type

E56 Language
Subclass of: E55Type

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

This type is used categorically in the model without reference to instances of it, i.e. the Modejtdoes n
foresee the description of instances of instances of E56
Chineseo.

It is recommended that internationally or nationally agreed codes and terminology are used to denote
instances of E56 Language, such as thoseetbin 1ISO 639:1988.

Examples:

el [Greek]

en [English]

eo [Esperanta]

es [Spanish]

fr  [French]

> D >

In First Order Logic
E56(x)6 E55(x)

E57 Material
Subclass of: E55Type

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

Instances of E57 Material may denote properties of matter before its use, dsrimge, and as
incorporated in an object, such as ultramarine powder, tempera paste, reinforced concrete. Discrete
pieces of rawmaterials kept in museums, such as bricks, sheets of fabric, pieces of metal, should be
modelled individually in the same wag other objects. Discrete used or processed pieces, such as the
stones from Nefer Titi's temple, should be modelled as part846fis composed Jof

This type is used categorically in the model without reference to instances of it, i.e. the Modedtdoes

Language,

foresee the description of instances of instances of E57 Material, e.

It is recommended that internationally or nationally agreed codes and terminology are used.
Examples:
Brick
Gold
Aluminium:
Polycarbonaté
Resin

DD D>

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

E58 Measurement Unit
Subclass of: E55Type

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

This type is usedategorically in the model without reference to instances of it, i.e. the Model does not
foresee the description of instances of instances of E58 Measurement

Systéme International (SI) units or internationally recognizedSioierms should be used whenever
possible. (ISO 1000:1992). Archaic Measurement Units used in historical records should be preserved.

Examples:

cm [centimetre]

km [kilometre]

m [meter]

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

GRD [Greek Drachrg]

"C [degrees centigradé] Formatted: Bulleted + Level: 1 + Alignedat: 2,54 cm + Tab
after: 3,17 cm + Indent at: 1,9 cm

T D > >

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

E59 Primitive Value

Superclass of: E60Number
E61Time Primitive
E62String

Scope Note:  This class comprises valuekprimitive 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 abstréons.
They are not 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 manipoled and the symbolic objects they define and
handle.
In particular they comprise lexical forms encoded as "strings" or series of characters and symbols based
on encoding schemes (characterised by being a limited subset of the respective mathematical
abstactions) such as UNICODE and values of datatypes that can be encoded in a lexical form,
including quantitative specifications of tirspans and geometry. They have in common that instances
of E59 Primitive Value define themselves by virtue of their endodsdue, regardless the 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 recommendédhih primitive
value system from a chosen implementation platform and/or data definition language be used to
substitute for this class and its subclasses.

Examples:
A ABCDEFG (E62)
A 3.14 (E60)
A o

A 1921-01-01 (E61)
In First Order Logic:

E59(x)
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E60 Number
Subclass of: E59Primitive Value

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

Numbers are fundamentally distinct from identifiers in continua, such as instances of E50 Date and E47
Spatial Coordinate, even though their encoding may be similar. Instances of E60 Number can be
combined with each ber in algebraic operations to yield other instances of E60 Number, e.g., 1+1=2.
Identifiers in continua may be combined with numbers expressing distances to yield new identifiers,
e.g., 192401-31 + 2 days = 19282-02. Cf. E54 Dimension

Examples:
A 5
A 3+2
A 1.5e04

A (0.5,-0.7,88)

In First Order Logic
E60(x)6 E59(x)

E61 Time Primitive
Subclass of: E59Primitive Value

Scope Note: This class compriséastances of E59 Primitive Value for time tisitould be implemented with
appropriate validation, precision and refieces to temporal coordinate systems 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 migle opinions/approximations of the same phenomenon. When
representing different opinions/approximations of the E52 Time Span of some E2 Temporal
Entity, multiple instances of E61 Time Primitighould be instantiated relative to one E52 Time
Span.Only one E52 Time Span should be instantiated since there is only one real phenomenal time extent

The instances of E61 Time Primitive are not considered as elements of the universe of discourse that th
CRM aims at defining and alyaing. Rather, they play the role of a symbolic interface between the scope

of any givertemporal entity % Commented [GBS]:

This provides a description of the

property P81 and P82, check to see if properrly expressed
there. And can be referenced to.

of this model and the world of mathematical and computational manipulations and the symbolic objects

they define anthandlé {Commented [GBY]:

Therefore they must not be represented in an impl&tien by a universal identifier associated with a

Check against E59 and if not expressed
there, this should be moved here.

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 sfgstitute
this class.

Examples:

19947 1997

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

> >

In First Order Logic
E61(x)6 E59(X)

E62 String
Subclass of: E59Primitive Value

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 31

}



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

E62 String is not further elaborated upon within the model
Examples:

A the Quick Brown Fox Jumps Over the Lazy Dog

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

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

E63 Beginning of Existence

Subclass of: E5Event
Superclass of: E12Production
E65Creation
E66 Formation
E67Birth
E81Transfomation

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

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

Examples:

the birth of my child

the birth of Snoopy, my dog

the calving of the iceberg that sank the Titanic

the construction of the Eiffel Toweri

> >

In First Order Logic
E63(x)0 E5(X)

Properties:
P92brought into existence (was brought into existence byY.Persistent Item

E64 End of Existence

Subclass of: E5Event
Superclass of: E6 Destruction
E68Dissolution
E69Death
E81 Transformation

Scope note: This dass 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)
ceasing to exist; it serves as a hook for determinationtefrainus postquerand antequemIn cases
where substance from a Persistent Item continues to exist in a new form, the process would be
documented by E81 Transformation.
Examples:
A the death of Snoopy, my dog
A the melting of the snowman
A__the burning of the Temple of Artemis Ephesos by Herostratos in 356BC
A

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

Properties:

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 32



P93took out of existence (was taken out of existence [byY.Persistent Item
E65 Creation

Subclass of: E7 Activity
E63Beginning of Existence
Superclass of: E83Type Creation

Scope note: This class comprises events that result in the creation of conceptual items oerii@npadducts, such
as legends, poems, texts, music, images, movies, laws, types etc.

Examples: i
A the framing of the U.S. Constitution
the drafting of U.N. resolution 1441 Formatted:
Formatted:
In First Order Logic Formatted:
E65(x) & E7(x)
E65(x)0 E63(x)
Properties:

P94has created (was created bg28 Conceptual Object

E66 Formation

Subclass of: E7 Activity
E63Beginning of Existence

Scope note:  This class comprises events that result in the formation of a formal or informal E74 Group of people,
such as a club, society, association, corporation @mat

E66 Formation does not include the arbitrary aggregation of people who do not act as a collective.
The formation of an instance of E74 Group doesrequirethat the group is populated with members
at the time of formationln order to express th@ining of members at the time of formation, the
respective activity should be simultaneously an instance of both E66 Formation and E85 Joining.

Examples: i
A the formation of the CIDOC CRM Special Interest Group
A the formation of the Soviet Unigii Formatted:
A the conspiring of the murderers of Caesar F .
ormatted:
In First Order Logic Formatted:
E66(x)6 E7(x) Formatted:
E66(x)6 E63(x)
Properties:
P95has formed (was formed byg74 Group
P151was formed fromE74 Group
E67 Birth

Subclass of: E63Beginning 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 Beginninfgkxistence comprises the coming into life of any
living beings).

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

In First Order Logic
E67(x)6 E63(X)

Properties:
P96by mother (gave birth}e21 Person
P97from father (was father forE21 Person
P98brought into life (was born)21Person

E68 Dissolution
Subclass of: E64End of Existence

Scope note:  This clas comprises the events that result in the formal or informal termination of an E74 Group of
people.

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

A the fall of the Roman Empire

A the liquidation of Enron Corporaticr

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

Properties:
P99dissolved (was dissolved by}74 Group

E69 Death
Sulxlass of: E64End of Existence

Scope note: This class comprises the deaths of human beings.
If a person isilled, their death should be instantiated as E69 Death and as E7 Activity. The death or
perishing of dher living beings should be documented using E64 End of Existence.
Examples:
A the murder of Julius Caesar (E69,ET)
A the death of Senator Paul Wellstdhé

In First Order Logic
E69(x)0 E64(X)

Properties:
100was death of (died inE21Person

E70 Thing

Subclass of: E77Persistent Item

Superclass of: E71Man-Made Thing
E72Legal Object

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

They may be intellectual products or physical things. They may for instance have a solid physical form,
an electronic encoding, or they may be a logical concegiracture.
Examples:
A my photograph collection (E78)
A the bottle of milk in my refrigerator (E22)
A the plan of the Strassburger Muenster (E29)
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A the thing on the top of Otto Hahnoés desk (E19)
A the form of the nemoking sign (E36)
A the cave of Dirou, Mani, feece (E27)

In First Order Logic
E70(x)6 E77(x)

Properties
P43has dimension (is dimension oB54 Dimension
P101had as general use (was use B§5 Type
P130shows features of (features are also found BAR Thing
(P130.1kind of similarity: E5S5Type)

E71 Man-Made Thing

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

Scope note: This class comprises discrete, identifiable mzade items that are documented as single units.

These items are either intellectual products or -made physical things, and are characterized by
relative stabiliy. They may for instance have a solid physical form, an electronic encoding, or they may
be logical concepts or structures.

Examples:

Beet ho%Sympbamy (E73)

Mi c hel angéHawmedis?20lbjavi d

Einsteinds ThetvityE73) (flariGemer al Rel a

thetaxond Fr i ngi ILlian ncaceeu(EBSYLSTE=8cd

> D>

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

Properties
P102has title (is title of)E35Title
(P102.1has typeES5Type)
103was intended for (was intention oB55Type

E72 Legal Object

Subclass of: E70Thing
Superclass of: E18Physical Thing
E90Symbolic Object

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

This is true for all E18 Physical Thing. In the case of instances of E28 Conceptual Object, however, the
identity of the E8 Conceptual Object or the method of its use may be too ambiguous to reliably
establish instances of E30 Right, as in the case of taxa and inspirations. Ownership of corporations is
currently regarded as out of scope of the CRM.
Examples:
A the Cullinan éamond (E19)
A definition of the CIDOC Conceptual Reference Model Version 2.1 (E%3) Formatted: Not Highlight

In First Order Logic
E72(x)6 E70(X)

Properties:

P104is subject to (appes to):E30Right
P105right held by (has right onE39 Actor
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E73 Information Object

Subclass of: E89Propositional Object
E90Symbolic Object

Superclass of: E29Design or Procedure
E31Document
E33Linguistic Object
E36Visual ltem

Scope note: This class comprises identifiable immaterial items, such as a poems, jokes, data sets, images, texts,
multimedia objects, procedural prescriptions, computer prog@de, 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 each "named graph" is
an instance of an E78formation 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 Object of a linguistic nature shouliEbkared as instances of the E33

Linguistic Object subclass. Instances of E73 Information Object of a documentary nature should be
declared as instances of the E31 Document subclass. Conceptual items such as types and classes are not
instances of E73 Infanation Object, nor are ideas without a reproducible expression.

Examples: .
A image BM000038850.JPG from the Clayton Herbarium in Lor{&31)
A E. A. Poe's "The Raverif Formatted: Font: Not Italic
A the movie "The Seven Samurai" by Akira Kurosgwea: F . . )
N ormatted: Font: Not Italic
the Maxwell Eqations -
The Getty AAT as published as Linked Open Data, accessed 1/10/2014 Formatted: _Font: Not Italic
Formatted: Bulleted + Level: 1 + Aligned at: 2,54 cm + Tab
In First Order Logic after: 3,17 cm + Indent at: 3,17 cm
E73(x)6 E89(X)
E73(x)6 E90(X)
Properties:
E74 Group

Subclass of: E39Actor
Superclass of: E40Legal Body

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

A gathering of people becomes an E74 Group when it exhibits organizational characteristics usually
typified by a set of ideas or beliefs held in common, or actions performed together. These might be
communication, creating some commantifact, a common purpose such as study, worship, business,
sports, etc. Nationality can be modelled 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: i
A the impressionist$ Formatted: Font: Not Italic
A the Navajo
A the Greeks Formatted:  Font: Not Italic
A the peace protestors in New York City on February 15 2003
A Exxorn-Mobil Commented [DP10l: U3 & 8yt 30 byt i
A King Solomon and his wive§ GgsUyaUd
A The President of the Swiss Confederation Formatted: Font: Not ltalic
A Nicolas Bourbaki

Formatted: Font: Not Italic
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A Betty Crocker Formatted: Font: Not Italic

E“ery Queer Commented [DP11]:  Ellery Queen is a house name used

by multiple authors.

In First Order Logic

Properties:

E74(x)0 E39(x) Formatted:  Highlight
Formatted: Font color: Red

107has current or former member (is current or former membeE8HActor
(P107.1kind of memberE55Type)

E75 Conceptual Object Appellation
Deprecated use41 Appellationinstead

E77 Persistent Item

Subclass of:
Superclass of:

Scope note:

Examples:

E1CRM Entity
E39Actor
E70Thing

This class comprises items that have a persistent identity, someti

philosophy.

They can be repeatedly recognized within the duration of their existence by identity criteria rather than
by continuity or observation. Persistent ltems 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 ofigam are often difficult to establish the decision depends
largely on the judgement of the observer. For example, a building is regarded as no longer existing if it
is dismantled and the materials reused in a different configuration. On the othehinaad, beings go
through radical and profound changes during theirsffan, 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 €IB§7 Persistent ltem does not take any position about 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 ltem is ndileldmnida certain

state of knowledge.

The main 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.

Leonard da Vinci (Strano, 1953)

Stonelenge (Richards, 2005)

the hole in the ozone layer (Hufford and Horwitz, 2005)

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

> > >

In First Order Logic

E77(x)6 E1(x)

E78 Curated Holding

Subclass of:

E24Physical MarMade Thing

Scope note: This class comprises aggregations of instances of E18 Physical Tianhgare

assembled and maintaiwvwed,  icnr muedol agidc dlpresemi nol ogy) by one or
instances of E39 Actor over time for a specific purpose and audience, and according to a particular

collection development planTypical instances of curated holdings are museum collections, archives,

library holdingsanddigital libraries.A digital library is regarded as an instance of E18 Physical Thing

because it requires keeping physical carriers of the electronic content.
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Items may be added or removed from an Et8ated Holdingn pursuit of this fan. This class should
not be confused with the E39 Actor maintaining the EIBated Holdingoften referred to with the
name of the E7&urated Holding e . g . AThe Wallace Collection decidedéo) .

Collective objects in the general sense, like a tomb dtilbifts, a folder with stamps or a set of
chessmen, should be documented as instances of E19 Physical Object, and not as instances of E78
Curated Holding This is because they form wholes either because they are physically bound together
or because theyra kept together for their functionality.

Examples:
A the John Clayton Herbarium
A the Wallace Collectiofingamells 1990)
A Mikael Heggel und Fosliebds <coralline red algae Herbarium at Museum
_ Archaeology, Trondheim, Norway
A The Digital Ollections of the Munich DigitiZation Center (MDZ) accessible via

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

In First Order Logic
E78(x)6 E24(X)

Properties:

109has current or former curator (is current or former curatolc#pActor

E79 Part Addition
Subclass of: E11 Modification

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

Typical scenarios include the attachment of an accessory, #gration of a component, the addition

of an element to an aggregate object, or the accessioning of an object into a curated E78 Collection.

Objects to which parts are added are, by definition,-made, since the addition of a part implies a

human activity Following the addition of parts, the resulting mmaade assemblages are treated

objectively as single identifiable wholes, made up of constituent or component parts bound together

either physically (for example the engine becoming a part of the cay, sltaring a common purpose

(such as the 32 chess pieces that make up a chess set). This class of activities forms a basis for

reasoning about the history and continuity of identity of objects that are integrated into other objects

over time, such as prenis gemstones being repeatedly incorporated into different items of jewellery,

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

Examples:

A the setting of the kohrnoor diamond into the crown of QueenlizBbeth the Queen
MotherDalrymple, 2017)

A the addition of the painting fAiRoom in Brooklyno by Edward Hopper
Museum of Fine Arts, Boston

In First Order Logic
E79(x)6 E11(X)

Properties:
P110augmented (was augmented H¥24 Physical MaAMade Thing
Pllladded (was added/p E18Physical Thing

E80 Part Removal
Subclass of: E11 Modification

Scope note: This class comprises the activities that result in an instance of E18 Physical Thing betaget:dy
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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 the tal 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 disademlitg 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 iderti over time, of objects that are removed from other objects, such as
precious gemstones being extracted from different items of jewelry, or cultural artifacts being
deaccessioned from different museum collections over their lifespan.

Examples:
A the remouwl of the engine from my car
A the disposal of object number 1976:234 from the collection

In First Order Logic
E80(x)6 E11(X)

Properties:
112diminished (was diminished byE24 Physical MarMade Thing

P
P113removed (vas removed byE18Physical Thing

E81 Transformation

Subclass of: E63Beginning of Existence
E64End of Existence

Scope note:  This class comprises the events that result in the simultaneous destruction of one or more than one E77
Persistent ltem and the creation of one or more than one E77 Persistent Item that preserves
recognizable substance from the first one(s) but has fueiafly different naturer identity.

Although the old and the new instances of E77 Persistent Item are treated as discrete entities having

separate, unique identities, they are causally connected through the E81 Transformation; the destruction

of the ol E77 Persistent Item(s) directly causes the creation of the new one(s) using or preserving some

relevant substance. Instances of E81 Transformation are therefore distinct fdassiications

(documented using E17 Type Assignment) or modificationsuf@ented using E11 Modification) of

objects that do not fundamentally change their nature or identity. Characteristic cases are

reconstructions and repurposing of historical buildings or ruins, fires leaving buildings in ruins,

taxidermy of specimen in natl history and the reorganization of a corporate body into a new one.
Examples:

A the death and mummification dfut-Ankh-Amun (transformation ofTut-Ankh-Amun from a

living person to a mummy) (E69,E81,E7)

In First Order Logic
E81(x)0 E63(X)
E81(x)0 E64(X)
Properties:
P123resulted in (resulted fromE77 Persistent ltem
P124transfomed (was transformed byE77 Persistent ltem

E82 Actor Appellation
Deprecated use41 Appellation instead

E83 Type Creation
Subclass of: E65Creation

Scope note:  This class comprises activities formally defining new types of items.
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It is typically a rigorous scholarly or scientific process that ensures a type is exhaustively described and
appropriately named. In some cases, particularly ohaeology and the life sciences, E83 Type
Creation requires the identification of an exemplary specimen and the publication of the type definition
in an appropriate scholarly forum. The activity of E83 Type Creation is central to research in the life
sceces, where a type would be referred to as a

fitaxon, 0 the type descr
exemplary speci mens as fAorgininal elemento or fho

|l otypeo.
Examples:

A creation of the taxolPenicillium brefeldianunB. O. Dodge' (1933)

A addition of clas€84 Information Carrier to the CIDOC CRM

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

Properties:
P135created type (was created bEB5 Type
P136was based on (supported type creati@l)CRM Entity
(P136.1in the taxonomic roleE55 Type)

E84 Information Carrier
Deprecated use E22 Mdviade Objectnstead

E85 Joining

Subclass 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 E745roup. This class does not imply initiative by either pdttynay be the 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 #redinauguration 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 1689leick.2003)
A The inauguration of Mikhail Sergeyevich Gorbactas leader of the Union of Soviet Socialist

Republics (USSR) in 198®utson,1986)
A The implementation of the membership treaty betwed and Denmark January 1.989

In First Order Logic
E85(x)6 E7(X)

Properties:
P143joined (was joined by)E39Actor
P144joined with (gained member big74 Group
(P144.1kind of memberE55Type)
E86 Leaving

Subclass of:  E7 Activity

Scope note:  This class comprises the activities that result in an instance of E39 Actor to be disassociated from an
instance of E74 Group. This class does ngtly initiative by either partylt may be the initiative 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 of tenure of somebody in an officiahposi
Examples:
A The end of Sir Isaac Newtonds duty as Member of Parliament for the
the Convention Parliament in 17@eick, 2003)

Definition of the CIDOC Cuoceptual Reference Modetrsion 6.2.3 40



AGeorge Washingt ono@onésel8)i ng office in 1797
A The implementation of the treatyregulab g t he ter mi nati on of Greenlandds membership in EL
between EU, Denmark and Greenland February 1. 1985

In First Order Logic:
E86(x)0 E7(X)

Properties:
P145separated (left byE39Actor
P146separated from (lost member l§4 Group

E87 Curation Activity
Subclass of: E7 Activity

Scope note: This class cmprises the activities that result in the continuity of management and the preservation and
evolution of instances of E78 Collection, following an implicit or explicit curation plan.

It specializes the notion of activity into the curation of a collectind 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 specific purpose and/o
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 E87 Curation Activity.
Examples:
A Thecurat on of Mi kael Heggelund Fosl iia®swhenr alline red algae Herbarium
Foslie died), now at Museum of Natural History and Archaeology, Norway

In First Order Logic:
E87(x)6 E7(X)

Properties:
P147 curated (was curated byg78 Collection

E89 Propositional Object

Subclass of: E28Conceptual Object

Superclass of: E73Information Object
E30Right

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

This class also comprises items that are fiabouto something in the ser
this class includes exmsions of psychological value such as dfignral art and musical themes.

However, conceptual items such as types and classes are not instances of E89 Propositional Object.

This should not be confused with the definition of a type, which is indeed amdastf E89

Propositional Object.

Examples:
Max we |l | 6 s(HUEag,20ad) i on s
The ideational contents of Aristotled6s book entitled 6Metaphysicsb©d
translated in é Oxford editioné

The underlying pmokomdeB® sofy any fino

The common ideas of the plots of the movie "The Seven Samurai" by Akira Kurosawa and the

moviTdhedA Magni ficent Seveno by John Sturges

The image content of the photo of the Allied Leaders at Yalta published by UPI(E3&b

The character "Littl&Red Riding Hood" variants of which appe@amongsbthers in Grimm

brot Ret«@ pdchend, other oral fairy tales and the film 'Hoodwinked'

> > D>
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A The place "Havnor
maps and appearinig derivative worls based on these novels

In First Order Logic:

Properties:

E89(x)6 E28(X)

)

148has component (is component &B9 Propositional Object
67refers to (is referred to bylEl CRM Entity

(P67.1has typeE5S5Type)
129is about (is subject ofE1 CRM Entity

|'U

0

E90 Symbolic Object

Subclass of:
Superclass of:

Scope note:

Examples:

E28Conceptual Object
E72Legal Object
E73Information Object
E41 Appellation

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

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

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

In some cases, the content of an instance of E90 Symbolic Object may completely be represented by a
serialized digital content model, such as a sequence of AS€tded characters, an XML BTML
document, or a TIFF image. The propdP has notallows for the description of this content model.

In order to disambiguate which symbolic level is the carrier of the meaning, the prefettias type

can be used to specify the encoding (e.@","tLatin character", RGB pixel).

as invented by Uheselatedh K. Le

Gu

A 6ecognizabl &

A The -simwki ngdo sign (E36)

A ABM0O00038850.JPGo (E75)

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

A The distribution of form, tone amd oalmeur AMouwmd
Lisao in daylight (E38)

A The Italian text of Danteds fADivina Cotemedi ao

as

in for her OEarths

on Leonardo da

found in the

Commedi a secondo | 6anti ca vMilamavoradadari, 10667 & d i Gi orgi o Petrocchi

Le Opere di Dante Alighierizdizione Nazionale a cura della Societa Dantesca ltaliana, M), 1
(E33)

In First Order Logic:

Properties:

E90(x)6 E28(x)
E90(x)6 E72(x)

P106is composed of (forms part of£90 Symbolic Object

E92 Spacetime Volume

Subclas®f:

E1CRM Entity
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Superclass of:

Scopenote

Examples:

E4 Period
E18Physical Thing
E93Presence

This class comprises 4 dimensional point sets (volurimephysical spacetime regardless its true
geometric form. They may derive their identity from being the extent of a material phenomenon or
from being the interpretation of an expression defining an extent in spacetime. Intersections of
instances of E92 Spatime 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 number of contiguous subsets. Its boundaries may be fuzzy due to the properties of t
phenomena it derives from or due to the limited precision up to which defining expression can be
identified with a real extent in spacetime. The duration of existence of an instance of a spacetime
volume is trivially its projection on time.

M the spaceti me Vol ume of the Event of Caesar o6s

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

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

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

In First Order Logic:

Properties:

E93 Presence

E92(x)6 E1(X)

P10falls within (contains)E92 Spacetime Volume
P132spatiotemporallypverlaps with£92 Spacetime Volume
P133spatiotemporallyeparated fromE92 Spacetime Volume
P160has temporgbrojection:E52 Time-Span

P161has spatial projectiofie53 Place

Subclass of£92 Spacetime Volume

Scopenote:

This class comprises instances of E92 Spacetime Volume, whose arbitrary temporal extent has been
chosen in order to determine the spatial extent of a phenomenon over the chosgratinRespective
phenomena may, for instance, be historical eventperiods, but can also be physical things seen in
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 the researcher so as $otfacunvestigation
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
determine where something wdsring some time or it may wish to reconstruct the total passage of a
phenomenondés Spacetime Volume through an exami
measurement of features indicating the presence or absence of a phenomenon in somewpdce allo

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

In First Order Logic:

Properties:

E93(x)6 E92(x)

P164during (was timespanof): E52 Time Span
166was a presence of (had presen&82 Space Time Volume
167at (wasplaceof): E53Place

T

o
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E94 Space Primitive

Subclass of:

Scope Note:

Examples:

E59Primitive Value

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

An E94 Space Primitive defines an E53 Placdhie 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
phenanenal places to their approximations expressed with geometries.

Definitions of instances of E53 Place using different spatial reference systems abgaltsin
definitions ofdifferent instances of E53 plae@proximating each other.

Instances of E94 $ge Primitive provide the ability to link CRM encoded data to the kinds 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 computingjicgdaielations
between places based on these geometries.

Note that it is possible for a place to be defined by phenomena causal to it or other forms of
identification rather than by an instance of E94 Space Primitive. In this case, this property ninest not
used for approximating the respective instance of E53 Place with an instance of E94 Space Primitive.
E94 Space Primitive is not further elaborated upon within this md@empatibility with OGC
standards are recommended.

9 Coordinate Informatioin GML like <gml:Point gml:id="p21"
srsName="http://www.opengis.net/def/crsslEPSG/0/4326"> <gml:coordinates>45.67,
88.56</gml:coordinates> </gml:Point>

9 Coordinate Information itat, long 48,2 13,3

1 Well Known Text likePOLYGON ((30 10, 40 40, 20 40, 10 20 , 30 10))

In First Order Logic:

Properties:

E94(x) 6 E59(x)

E95 Spacetime Primitive

Subclass of:

Scope Note:

E59Primitive Value

This class comprises instances of E59 Primitive Value sfoacetime volumeshat should be
implemented with gpropiriate validation, precisioninterval logic and reference systents express
date rangesind geometrieselevant to cultural documentatioA. Spacetime Primitivenay consist of
one expression including temporal and spatial information like in GilLa diffeent form of
expressing spacetime in an integrated way like a formula containing all 4 dimensions.

An E95 Spacetime Primitivelefines arE92 Spacetime Volumia the sense of a declaratiggacetime
volumeas defined in CRMgeo (Doerr & Hiebel 2013), whicleans that the identity of ttspacetime
volume is derived from its geometriand temporaldefinition. This declarativespacetimevolume
allows for the application of alE92 Spacetime Volumeroperties to relate phenomersplacetime
volumes of periods angbhysical thinggo propositions abouheir spatial and temporal extents.
Definitions of spacetime volumes using different spacetime reference systems absaitsin
definitions ofdifferent gacetimevolumes approximating each other.

Note that it is pssible for aspacetime volumé be defined by phenomena causal to it or other forms
of identification rather than by an instance obE®pacéime Primitive. In this case, this property must
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not be used for approximating the respective instanc®®Bpaetime volumewith an instance of E®
Spacéime Primitive.

E9 Spacéme Primitive is not further elaborated upon within this mod&bmpatibility with OGC
standards are recommended.

Examples:
i Spatial and temporalnformation in KML for the maximum exte of the Byzantine
Empire
<Placemark>
<name>Byzantine Empire/name>
<styleUrI>#style_1</styleUrl>
<TimeSpan>
<begin>330</begin>
<end>1453</end>
</TimeSpan>
<Polygon><altitudeMode>clampToGround</altitudeMode><outerBoundaryls><LinearRing>
<coordirates>18.452787460,40.85553626,0 17.2223187,40.589098,........ 017.2223,39.783
</coordinates>
</Polygon>
</Placemark>

1

P169defines spacetimeolume(spacetime volumes defined by. E92 Spacetime Volue

Properties:

E96 Purchase
Subclass of: E8 Acquisition
Superclass of:

Scope note: This class comprises transfers of legal ownership from one or more instances of E39 Actor to one or
more different instances of E39 Actor, where the transferring party is compietafyensated by
the payment of a monetary amount. In more detail, a purchase agreement establishes a fixed
monetary obligation at its initialization on the receiving party, to the giving party. An instance of
E96 Purchase begins with the contract or eqaivahgreement and ends with the fulfilment of all
contractual obligations. In the case that the activity is abandoned before both parties have fulfilled
these obligations, the activity is not regarded as an instance of E96 Purchase.

This class is a venypgcific case of the much more complex social business practices of exchange of
goods and the creation and satisfaction of related social obligations. Purchase activities which
define individual sales prices per object can be modelled by instantiatingu&taRe for each

object individually and as part of an overall E96 Purchase transaction

Properties:
P179had sales pricevas sales price of)E97 Monetary Amount

E97 Monetary Amount

Subclass of: E54 Dimension

Scope note: This class comprises quantities of monetary possessions or obligations in terms of their nominal
value with respect to a particular currency. These quantities may be abstract accounting units, the
nominal value of heap of coins or bank notes at the time of validity of the respective currency, the
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nominal value of a bill of exchange or other documents expressing monetary claims or obligations.
Properties:
P180has currencywas_currency_of)E98 Currency
P181has amount E60 Number
Example:
T Christiesd hammer price for fAVase wiouhdsfED8)t een Sunflowerso (E97) has
E98 Currency

Subclass of: E55 Type

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 unit of a monetary system must describe a nominal value which is kept constant by its
administrative authority and an associated banking system if it exists, and not by market value. For
instance, one may pay with grams of gold, but the resjgestonetary amount would 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 examples of currency,
One monetary system has omgl@nly one currency. Instances of this class must not be confused
with coin denominati ons, smomretaryexshangeof valeednteomms fiSest erti uso. Non

of quantities of a particular type of goods, such as cows, do not constitute a currency.
Examples: AAs0 (Roman mid republic)

fi E u r(leemperton 1997)
AUS DdRo$edd78®)
E99 Product Type
Subclass of: E55 Type

Scope note This classes comprises types that stand as the models for instances of HZ2dda@bject that are
produced a the result of production activities using plans exact enough to result in one or more series of
uniform, functionally and aesthetically identical and interchangeable items. The product type is the
intended ideal form of the manufacture process. It icfyf instances of E22 that conform to an instance
of E99 Product Type that its component parts are interchangeable with component parts of other instances
of E22 made after the model of the same instance of E99. Frequently, the uniform productiangtcord
a set E99 Product Type is achieved by creating individual tools, such as moulds or print plates that are
themselves carriers of the design of the product type. Modern tools may use the flexibility of electronically
controlled devices to achieve sushiformity. The product type itself, i.e., the potentially unlimited series
of aesthetically equivalent items, may be the target of artistic design, rather than the individual object. In
extreme cases, only one instance of a product type may have bdengatpsuch as in a "print on
demand" process which was only triggered once. However, this should not be confused with industrial
prototypes, such as car prototypes, which are produced prior to the production line being set up, or test the
production lineitself.

Examples Volkswagen Type 11 (Beetle)

Dragendorff 54 samian vessel
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1937 Edward VIII brass threepenny bit
Qin Crossbow trigger unotched Part B (Bg2u)
Nokia Cityman 1320 (The first Nokia mobile phone)

Proposed propertiesA unique plan, agquired, unique tool.
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Cl boC CRM Property Decl

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

arations

ned;

or th

occurrences f

instances o

1 Property names are presented as headings in bold face, preceded by unique property identifiers;
1 Thel ine ADomain: 0 declares the class for which the property is defi
T The Iine fiRange: 0 declares the class to which the property points,
T The | ine @Super preferpneertd apy sabpropérties troperty may bases
T The line fAQuantification: 0 declares the possible number of
the property. Possible values are: 1:many, many:many, many:1;
T The Iine fiScope note: 0 c eonteptthamopdrthrepreseatxt ual definition of the
T The |line AExamples: o contains a bulleted |Iist of examples of
instance of a subproperty of this property, the unique identifier of the subclass is added in parerthesis. If
example instantiates two properties, the unique identifiers of both properties is added in parenthesis.
The |l ine AExamples: o provides illustrative examples showing how t
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P1lis identified by (identifies)
Domain: E1CRM Entity
Range: E41 Appellation
Superproperty oE1 CRM Entity. P48has preferred identifier (is preferred ideiatifof): E42 Identifier
E52Time-Span P78is identified by (identifies)E49 Time Appellation
E53Place.P87is identified by (identifies)E44 Place Appellation
E71Man-Made ThingP102has title (is title of)E35Title
E39Actor. P131is identified by (identifies)E82 Actor Appellation
E28Conceptual Objed®149is identified by (identifies)E75 Conceptual Object Appellation
Quantification: many to many (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, wkocin part of the world the model intends

to describe, and not merely for internal database identifiers which are specific to a technical system,
unless these latter also have a more general use outside the technical context. This property includes in
particular identification by mathematical expressions such as coordinate systems used for the
identification of instances of E53 Place. The property does not reveal anything about when, where and
by whom this identifier was used. A more detailed representat@on be made using the fully
developed (i.e. indirect) path through E15 Identifier Assignment.

P1 is identified by (identifiesis a shortcut for the path frodcl CRM Entity through®140 was
attributed b y, 15 Identifier Assignmeit P37 assignedidE42 Identified 139 has alternative
formd to 6E41 Appell ationé

Examples:
A the capital of ltaly (E53) s i denRo rhe & d( B48 )i
A text 2501432 (E33)is identifiedbyi The Decl ine and Fall of the Roman Empireodo (E35)

In First Order Logic:
P1(x,y) 6 E1(x)
P1(x,y)0 E41(y)

P2 has type (is type of)

Domain: E1CRM Entity

Range: E55Type

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

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

The CRM is intended to focus on the higlvel entities and relationships needed to describe data
structures. Consequently, it does not specialise entities any further than is required for this immediate
purpose. However, entities in the isA hierarafi the CRM may by specialised into any number of sub
entities, which can be defined in the E55 Type hierarchy. E51 Contact Point, for example, may be
special i-mad| i addr éies o0, itel ephone number o, Apost of fice boxo, AURL O
figures explicitly in the CRM hierarchy. Sub typing obviously requires consistency between the
meaning of the terms assigned and the more general intent of the CRM entity in question.
Examples:
filenqui r i-cersn@coi rdgoas typeErdall address (E55)

In First Order Logic:
P2(x,y)0 E1(x)
P2(x,y)0 E55(y)

P3 has note
Domain: E1CRM Entity
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Range:

E62String

Superproperty o£52 Time-Span.P79beginning is qualified byE62 String

Quantification:

Scope note:

Examples:

E52Time-Span.P80end is qualified byE62 String
one to many (0,n:0,1)

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 thmiitself, its internal structures, appearance etc.

Like propertyP2 has type (is type of}his 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 itedy; inde
the CRM formalism is not regarded as sufficient to express everything that can be said. Good practice
requires use of distinct note fields for different aspects of a characterisatioR3Thbkas typ@roperty

of P3 has notallows differentiationot peci fi ¢ not es, e. g. Aconstructiono, fidecorati ono

An item may have many notes, but a note is attached to a specific item.

A coffee mugi OXCMS:1983.1.1 (E19has noteic hi pped at edgkastyfe handl ed (E62)

Condition (E55)

In First Orde Logic:

Properties:

P3(x,y)0 E1(x)
P3(x,y)d E62(y)
P3(x,y,2)0 [P3(x,y)" E55(z)]

P3.1 has typeE55Type

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

Domain:
Range:
Quantification:

Scope note:

Examples:

E2 Temporal Entity
E52Time-Span
many to one, necessary, dependent (1,1:1,n)

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

The related E52 Tim&pan is understood as the real Ti8gan dring which the phenomena were
active, which make up the temporal entity instance. It does not convey any other meaning than a
positioningiorot bé @©thi m8panimtyryisappfdximated bymeet of dates
(E61 Time Primitive). A terporal entity can have in reality only one TifBpan, but there may exist
alternative opinions about it, which we would express by assigning multiple-Sjraes. Related
temporal entities may share a TiBpan. TimeSpans may have completely unknown datesdsher
descriptions by which we can infer knowledge.

A the Yalta Conference (ERgs timespanYalta Conference timspan (E52)

In First Order Logic:

PA(x,y)d E2(x)
P4(x,y)0 E52(y)

P5 consists of (forms part of)

Domain:
Range:
Quantification:

Scope note:

E3 Condition State
E3 Condition State
one to many (0,n:0,1)

This propertydescribes the decomposition of an E3 Condition State into discrete, subsidiary states.

It is assumed that the sshates into which the condition state is analysed form a logical whole

although the entire story may not be completely kndvemd that tke substates are in fact constitutive

of the general condition state. For exampl e, a general
into the individual stages of decay.

This property is transitive.
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Examples:
The Condition State of the ruinedrfreenon (E3)onsists ofhe bombarded state after the explosion of

a Venetian shell in 1687 (E3)

In First Order Logic:
P5(x,y)d E3(x)
P5(x,y)d E3(y)

P7 took place at (witnessed)

Domain: E4 Period

Range: E53Place

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

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

The related E53 Place should be seen as a wider approximation of the geometrichaneahich the

phenomena that characterise the period in question occurred, see below. P7took place at (withessed)

does not convey any meaning other than spatial positioning (frequently on the surface of the earth). For

exampl e, the pen-i oids eAidR®v @i ulbe omaifd at o have taken place in AFrance in
AVictoriano period may be said -19%0 lhoa veen dt aiktesn cpdlaoccrei eisn, fiaBsr i t ai n from
well as other parts of Europe and North America. An instance of E4 Period can take phadepé

norrcontiguous, notoverlapping locations

It is a shortcut of the more fully developed path from E4 Period thr®Ugii has spatial projection

E53 PlaceP89 falls within to E53 Place. E4 Period is a subclass of E92 Spacetime Volume. By the
definition of P161 has spatial projectiomn instance of E4 Period takes place on all its spatial
projections, that is, instances of E53 Place. Something happening at a given place can also be
considered to happen at a larger place containing the firsexaonple, the assault on the Bastille July

14th 1789 took place in the area covered by Paris in 1789 but also in the area covered by France in
1789.

Examples:
A the period i R®v otoakplaceathe areazavere bysFeicelifiSE (ES3)

In First Order Logic:
P7(x,y)6 E4(x)
P7(x,y)6 E53(y)

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

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

Scope note: This property describes the location of an instance of E4 Period with respect to an E19 Physical Object
P8 took place on or within (witnessed) is a shortcut of the more fully developed pattE#dAeriod
throughd7 took place abE53Placed ?156 occupiedt dE183Physical Thing

It describes a period that can be located with respect to the space defined by an E19 Physical Object
such as a ship or a building. The precise geographical location of the object during the period in
guesion may be unknown or unimportant.

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

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

8 The Venetians in Athens and the Destruction of the Parthenon in 1687, Theodor E. Mommsen, American Journal of Archaetfiodyo Vb
(Oct.- Dec., 1941), pp. 548
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In First Order Logic:
P8(x,y)0 E4(x)
P8(x,y)6 E18(y)

P9 consists of (forms part of)

Domain: E4 Period
Range: E4 Period
Subproperty of: E92 Spacetime VolumeP132spatiotemporallyverlaps with E92 Spacetime Volume

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

Scope note:  This property associates an instance of E4 Period with another instfalBdePeriod that is defined by
a subset ofhe 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 (E4pnsists ofMiddle Minoan (E4)

In First Order Logic:
PI(x,y)0 E4(x)
PI(x,y)0 E4(y)
P9(x,y)6 P10(y,x)

P10 falls within (contains)

Domain: E92 Spacetime Volume

Range: E92 Spacetime Volume

Subproperty ofE92 Spacetime Volume?132 spatiotemporallypverlaps with E92 Spacetime dlume
Superproperty ofE93PresenceP166was a presence of (had presengSp Spacetime Volume
Quantification: many to many (0,n:@)

Scope note:  This property associates an instanc&®®2 Spacetime Volumeith another instance d&92 Spacetime
Volumethat falls within the latter. In other words, all points in the former are also points in the latter.
This property is transitive.

Examples: i
A the Great Plague (E43lls within The Gothic period (E4)

In First Order Logic:
P10(x,y)6 E92(x)
P10(x,y)6 E92(y)

P11 had participant (participated in)

Domain: E5Event

Range: E39Actor

Subproperty of: E5 Event.P12occurred in the presence of (was presentEat):Persistent Item

Superproperty oE7 Activity. P14carried ait by (performed)E39 Actor
E67Birth. P96by mother (gave birth)}21 Person
E68Dissolution.P99dissolved (was dissolved by§74 Group
E85JoiningP143joined (was jined by):E39 Actor
E85JoiningP144joined with (gained member byE74 Group
E86LeavingP145separated (left byiE39 Actor
E86LeavingP146separated from (lost memabby)E74 Group
P151was formed fromE74 Group

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