46" joint meeting of the CIDOC CRM SIG and ISO/TC46/SC4/WG9;
39" FRBR CIDOC CRM Harmonization meeting.

25-28 February 2020

Hellenic National Committee of ICOM

Trond Aalberg (NTU/OSLOMET; Ni@ajta Acierno $apienzdJniversita di Roma; IT¢hryssoula

Bekiari (ICEORTH; GR), George Brusekakif.SolutionsLtd, BG), Nicola Carboni (UZH; CH), Martin

Doerr (IC&ORTH; GR), Achille Felicetti (PINDd®hatella FioranSapienzdJniversita di Roma; IT),

Matteo Lorenzini (ETH ZuriehlGTA; CHarlo Megimi (CNR, ISTI; IT), Themis Moraitou (University

of the Aegean; GR), Francesca Murano (Universita di Firenz8htiBtjarEmil Ore (University of
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Tuesday 25 February 2020

ISSUE 474: Editorial check of chamg€&RMarcheo

The sig went through the editorial changes proposed by CEO, AF and GH. A summary of the changes
accepted and relevant discussion points can be found below. Changes in the scope
notes/examples/quantification of properties etc. are thoroughégdd under Appendig.

Al Excavation Process Unit:
DECISIONFhe sig accepted CEO s edit to andfikthehe refe
reference to AP10 destroye@he details can be found in t endix

PROPOSAES proposed that the label of this class be changed to A1 Excavation Processing Unit to
better capture that the class is a specialization of E7 Activity. The sig members present were in favor
of this change.

DECISIONrhe change of thiabel is to be put up for an email vote.

A7 Embedding:
DECISIONo be dealt with in the designated issu&ll), not part of the editorial work.

A8 Stratigraphic Volume:
DECISION-OL representations for inferences regarding its supercléE2ésPhysical Feature and
E53 Placefeed be addeddWto CEO.

A9 Archaeological Excavation
Editorial change accepted about tHact that the range of pperty AP3 investigated (was
investigated by) The details can be found in t endix

A10 Excavation Interface
Editorial change accepted about thdeletion of AP4 produced surfacerds surface produceuly)
from the associated propertidsted underA10 Excavation Inteate


http://www.cidoc-crm.org/Issue/ID-447-a7-embedding-as-a-physical-feature-like-entity

AP2 discarded into (was discarded by)
The sig reviewed the changes proposed by CEO and did some editorial work on the scope note. The
edited scope notegcan be found in théppendix)

DECISIONhe sigacceptetB EO’ s proposal to change the | abel o
“ di s c agivehé¢hdt'the property makes no claim regarding the direction towards which the

removed amount of material was discarded (which is also consistent with the definition of its
superproperty).

DECISIONJpon reviewing the quantification of AP2, the sigided to move this discussion in a
new issue The quantification of theroperty must explore the following possibilities:

) many instances of S11 Amount of Matter are removed and discarded into one
heap (in whib case it must be differentiated form O2 removed and from O5
removed (this one for sample taking).

(i) the exact amount of matter that was removed in the course of an excavation
process unit. However, if the amounts of matter are subsequently discarded in a
heap, and this move is documented for some reason, then another propelity
have to be coined, that lumps the amounts of matter together.

(i)  the amount of matter discarded instantiates the heap, which means that AP2
should be used to document the excavatimocess units that fed into the heap.

AP4 produced surface (was surface produced by)

DECISION The si g acc e pcthande thereBn@eofsAP4Hfnorn $20 Rigid Physical
Featue to A10 Excavatiointerface. CEO propogsikthe AP4 to be subproperty o108 has

produced (was produced by): E24 Physical HuMade Thing In this case we should make A10
Excavation Interface a subclas&=@4 Physical Humavlade Thingand A1 Excavation Process Uait
subclass of E12 ProduatioThere vas no decision on this proposal since it is pending the discussion
in the issue 446.

A5 removed part or all of (was totally or partially removed by

DECISIONhe sig will start a new issue regarding the superpropertft Candidates involvie31
has modified (DE11 Modification; R: E18 Physical Thing). Any deaisibaffect the definition of Al
Excavation Process[ing] Ufisee issue 446) and should inform issue.446

The new issue should be of a more general interest than the particaldrs AP5’ s super pr ope
address the question of declaring superproperties in the CRMé&eadeasivelyto the extenti t ' s
possible)or across familynodels

HW: CEO (?) to check the CRMbase properties that generalize to CRM extqtisi®isthe ontent
of new issue)

AP6 intended to approximate (was approximated by)
The sig reviewed the example of AP6 and made the following changes:

From:

The stratigraphic Excavation Process Unit excavating the Stratigraphic Volume Unit  (2) intended to
approximate Stratigraphic Interface [19].

To:



The excavatioim ancient Akrotir(Al)intended to approximatéhe various interfacewitnessing the
sequences of eruption @ncientSa nt or i n {A3)(see ¥ig.B)c an o

AP9 took matter from (provided nbait to).
DECISIONe sig appointed AF and MD to provide the missing scope note for AP9 and rewrite the
example to express the forward property instead of its inve&® will proofreaHW).

AP10 destroyed (was destroyed hy)
DECISION

To resolve this issue, the gigpposedio make Al a subclass of E81 Transformation. The
argumentation is that every time you have an A1Excavation Process Unit activity something is
destroyed in its identity and something is created with a new identilso Ay this proposal it is
captured the start and end existenpeoperties.

AP11 has physical relation (is physical relation of)

DECISION he scope note needs be redrafted to include a clauseahgtwo A8 Stratigraphic Units
linkedthrough the propertyshouldshare an interfaceThere was a question about generalization

terms of geology and a suggestion to look for a property in CRMsci that would cover also geological
relations of this type.

In what concerns the example: it must added the AP11.1 property (the type of adjacency
observed btw two instances of A8).

HW assigned tMD to redraft the scope noteSSwill edit. AlIsoMD appointed himself with providing
relevant examples

AP12 confines (is confined by)
An example is m&ng. No HW assignment.

AP13 has stratigraphic relation (is stratigraphic relation of)

DECISIONN what concerns the example, it must be made explicit that *earlier* is an inferred
relation instantiating an AP13.1 property. The example needs editing.

NOHW assignment

AP14 justified (is justification of)

DECISIONhe sig will revise the Domain and Range for AP Bniew issueAP14 could either
connect instances of physical adjacency and stratigraphic relationstooutd be replaced by some
construct in CRMinf.

The siglecidedto make a new issue for re discussairout the Domain and Range of AP3ice
connecting the type to the type does not seem correct. It should point to the instance of the
relations (the reified property) or the whole thing could be replaced by some CRMinf construct. SS
suggests to put square brackets around the first andsdaelations and how they relate.

MD should make a proposal.

AP15 is or contains remains of (is or has remains contained in)
Thefollowingexampleproposed by CEO and AFaccepted

The posthole, DillinBAS34019(A2)is or contains remains of (is cadhiremains contained Jithe
rotten bottom part ofa pole (S10)



AP16 assigned attribute to (was attributed by)
The following example proposed by CEO and AF is accepted:

The excavator declaration that the post holes [7] and [8] to be part of one buildBigassigned
attribute to the post holes [7] and [8] (E18) (see fig. 4)

Properties AP17 is found by, AP18 is embedding of, AP19 is embedding in and AP20 is embedding at
were not discussed because they are to be considered in the contésdud 447: A7 Embedding as
a Physical Feature like entity

AP22 is equal in time to

DECISIONrhe sigatified the result of the evote todeprecateP114 isequal in time tofrom
CRMbasand introduce it ag\P22 is equal in time tth CRMarchaeoTheproposal to delete the
reference to E52 Tim8pan from thescope noteand other editorial changesere approved The
details can be found in th&ppendix

AP23 finishes (is finished by)
DECISION he sig ratified the result of thewote to deprecatd?115 finishes (is finished bjom
CRMbase and introduce it A&823 finishes (is finished by) CRMarchaeo.

The definition can & found in theAppendix

AP24 starts (is started by)

The sig ratified the result of thexemte to deprecatd?116 starts (is started byjom CRMbase and
introduce it asAP24 starts (is started by CRMarchaeo. Theqposal to delete the reference to
E52 TimeSpan from the scope no@nd other editorial changes wesgproved. The details can be
found in theAppendix

AP25 occurs during (includes)

DECISION he sig ratified the reduof the evote to deprecatd?117 occurs during (includefpm
CRMbase and introduce it &°25 occurs during (includes) CRMarchaedzditorial changes
suggested were approvetdhe details can be found in t endix

HW: SSwvas appointedo reformulate the scope note angmove the references to E52 Tirgpan
from the definition.

AP26 overlaps in time with (is overlapped in time by)

DECISIONI he sig ratified the result of thevste to deprecatdP118overlaps in time with (is
overlapped in time byfrom CRMbase and introduce it A®26overlaps in time with (is overlapped
in time by)in CRMarchaededitorial changes suggested were approvEe details can be found in

the Appendix

HW: SS was appointed to reformulate the scope note and remove the references to E53Fame
from the definition.The sig should invite for email vote the result for phrasing.

AP27 meets in time with (is met in time by)

DECISIONI he sig ratiéd the result of the evote to deprecatd?119 meets in time with (is met in
time by) from CRMbase and introduce it A®27 meets in time with (is met in time by)
CRMarchaeo. Editorial changes suggested were apprd¥eddetails can be found in t endix


http://www.cidoc-crm.org/Issue/ID-447-a7-embedding-as-a-physical-feature-like-entity
http://www.cidoc-crm.org/Issue/ID-447-a7-embedding-as-a-physical-feature-like-entity

AP28 occurs before (occurs after)

DECISIONrhe sig ratified the result of thevste to deprecatd?120 occurs before (occurs after)
from CRMbase and introduce it A®28 occurs before (occurs aften) CRMarchaedl he details can
be found in theAppendix

NEW ISSUE: Quantification of AP2 discarded (was discarded by).
Upon reviewing the quantification of AP2 (issue 474), the sig decided to move this discussion in a
new issue. Thquantification of the property must explore the following possibilities:

) many instances of S11 Amount of Matter are removed and discarded into one
heap (in which case it must be differentiated form O2 removed and from O5
removed (this one for samplaking).

(i) the exact amount of matter that was removed in the course of an excavation
process unit. However, if the amounts of matter are subsequently discarded in a
heap, and this move is documented for some reason, then another property will
have to be coined, thdumps the amounts of matter together.

(i) the amount of matter discarded instantiates the heap, which means that AP2
should be used to document the excavation process units that fed into the heap.

NEW ISSUE: superproperties of family models in CRMbase acrd&s extensions.

DECISIONhe sig will start a new issue regarding the superpropertf® Candidates involve P31

has modified (D: E11 Modification; R: E18 Physical Thing). Any decision will affect the definition of Al
Excavation Process[ing] Uniigtead of E12 Production or S1 Matter Removal; see issue 446) and
should inform issue 446.

The new issue should be of a more gener al i nt er e
address the question of declaring superproperties inthe CRdbas x cl usi vely (to the
possible) or across family models.

HW: CEO (?) to check the CRMbase properties that generalize to CRM extensions. Family model
classes/properties should be used when there is no appropriate class/property in CRMbase.

NBWV ISSUE: AP14 justified (us justification of)

The sig decided to start a new issue regarding how to link the inference that two stratigraphic
volumes in a given topological relation of physical adjacency justify a stratigraphic (i.e. temporal)
relation betwveen the events that produced them.

Proposed alternatives for AP14: it either connects instances of physical adjacency and stratigraphic
relations or it should be replaced by some construct in CRMinf.

CRMtex; A CIDOC CRM extension for modelling AneignallEntities
presentation by Francesca Murano (FM) & Achille Felicetti (AF)

DECISIONhe definition of CRMtex will be reviewed by CEO, MD, GB, PR and CM.

Matching CIDOC CRM with Architectural Conservation
presentation by Donatella Fiorani (DF) & Ma#cierno (MA)

Linked Art
presentation by Rob Sanderson (RS) & George Bruseker (GB).

The presentation addressed some open issues that have been put up for discussion in the sig.



ISSUE 476: Pxx represents entity of type

DECISION he sig discussed the ressity of introducing such a property and agreed t&ig

members did not oppose to the introduction of a property used when the specific entity being
represented is either unknown, or not of documentary interest. The scope note proposed by RS is to
be put up for discussion over the next sig meeting.

ISSUE 475: Transfer of custody

DECISIONsince the scope note for E10 Transfer of Custody is not all too well understood, it
probablyit needs revising. HW unassigned, Ri® propose new scope note that resels ambiguities
preseni

Swiss Art Research Infrastructure; development and semantics
presentation by Nicola Carboni (NC)

Sharing Knowledge of our pasts: a practical look at the state of the art and future potentials
of semantic data, the CIDOC CRM and museums
keynote speech by George Bruseker (GB).



Wednesday, 26 February 2020

ISSUE 419: Activity Plans
The sig reviewed thElW by T\.-scope notes and examples for properties connecting from/to socE4
Event Template.

NOTE socE4 Event Template waviously known as socE4 Trigger Event Templagotrenamed
to include event templates for active AND reactive plans.

DECISIOM clause must be added to the scope note of socE4 Event Tenmglatating that event
specifications triggering the execution of activity plans may refer to past events or anticipate future
ones.

HW: TV to looK'system workflow specifications" on thdifferent levels of event templates, i.e. one
event template being apecializatiorof another.

The scope notes and examples for the following properties have been accepted with minor
modifications:

socPxx foresees (is foreseen by)

Domain: socE2 ActivityPlan
Range: socE4 Event Template
Quantification:

Scope note: This property associates an instance of socE2 Activityvidthran instance of socE4 Event
Template, which specifies constraints for the activity intended or foreseen by that instance
of socE2 Activity Plan.

Examples:

I The disaster plan of the Tate Archives (sod&®seeghe event template (socE4), which specifies the
water-tight doors of the archive store rooms to be shut.

1 My wedding plan (socE®)reseeghe event template (socE4), whispecifieghe date(12" August),
place (Cardiff Castle) and the minister (Rev. Glyn Tidwell) taking the service.

In First Order Logic:

socP17 has trigger (is trigger for)

Domain: socE2 Activity Plan
Range: socE4 Eve Template
Quantification:

Scope note: This property associates an instance of socE2 Activitywthran instance of socE4 Event
Template, which specifighe qualities of the event that will trigger the activity plan. This
property can be used to describe the kind of event that should cause a reactive activity plan
to be executed.

Examples:

1 The disaster plan of the Tate Archives (so¢ta8)triggerthe event template (socE4), which specifies
the event of the river Thames flooding reaching Millbank

In First Order Logic:



socR24 specifies material substantial (is specified material substantial)
Domain: SocE4 Event Template

Range: S10 Material Substantial

Quantification: 0,n:0,n

Scope note: This property associates an instanceso€E4 Event Templatgth an instance 0510
Material Substantialwhichthe template specifies be used or be present duringghpecifie
event.

Examples:

1 Theevent template (6cE4), which triggers thaisaster plan of the Tate Archivepecifies material
substantiafthe fluid body of the river Thames (S14).

In First Order Logic:

SocP24(x,y9 socE4(x)
socP24(x,y$ S10(y)

socR3 specifies actdis specified actor pf
Domain: SocE4 Event Template
Range: E39 Actor

Quantification: 0,n:0,n

Scope note: This property associates an instance of socE4 Event Temyitatéhe instance of E39 Actor
specified by the template as taking part in the specified event.

Examples:

1 The template specifying my wedding (socE4) specifies actor the Rev. Glyn Tidwell (E21) be present to
undertake the wedding service

1 The event template (socE4) for the treatment proposal for MS Greek 418 specifies actor the
conservator Nicholas Pickwoad (BEbe present to undertake the repair.

In First Order Logic:

socP23(x,y9 socE4(x)
socP23(x,yd E39(y)

socP18 specifies event type (is specified event type of)
Domain: socE4 Event Template

Range: E55 Type

Quantification: 0,n:0,n

Scope note: This property associates an instance of socE4 Event Template with the E55 Type of the E5
Event, which the template specifies.

Examples:

1 The disaster plan of the Tate Archives is triggered by the river Thames flooding (socE4), which
specifiesfeoedt (¥EpBE)."

In First Order Logic:

socP18(x,y9 SocE4(x)
socP18(x,yd E55(y)



socP20 specifies type of thing (is specified type of thing of)
Domain: SocE4 Event Template

Range: E55 Type

Quantification: 0,n:0,n

Scope note: This property associates an instance of socE4 Event Template with the type (E55 Type) of a
thing, which the template specifies be used or be present for the specified event. On the
other hand, a particular instance of a thing that is required should beiipé using the
property socP24 specifies material substantial (is specified material substantial).

Examples:
T My wedding plan requires an event template (socE4
ring” (E55) [but doedaweddingrigitdasti fy whi ch in

In First Order Logic:

SOcR0(x,y)0 SOCE4(X)
SOcR20(x,y)0 E55(y)

socP19 specifies the role type of a required actor (is the role type of a required actor)
DECISIOM reference to the fact that the property corresponds to PI¥ust be included in the
scope note.

sopP19 specifies the role of a required actor (is the role of a required actor)

Domain: socE4 Event Template
Range: ES55 Type
Quantification: 0,n:0,n

Scope note: This property associates an instance of socE4 Event Template with the E55 Type of the role
required by the template for the participation of some instance of E39 Actor. The property
does not require a specific instance of E39 Actor to be specified by 3spRifies actor (is
specified actor of).

Examples:

1 The template specifying my wedding (socE4) specifies the role of a required actor as disc jokey (E55)
[so that someone plays music for the wedding guests].

In First Order Logic:

SocP19(x,y9 SocE4(x)
socP19(x,yd E55(y)

socP22 specifies tinspan (is specified tirmoan of)
DECSION he sig decided tohangethis property into a *falls within* kind, which would then connect to the
timespan specified by means of P170 defines time (time is defined by).

HW: The sig appointed MD to rewrite the scope note and exampl¢hiemewsocP22This is to be done
separately, ira new issugwhich would also involve rewriting the scope note and examplesdoP21

socP21 spedifs place (is specified place of)
DECSIONN a similar vein, the sig decided to make socP21 specifies place a *falls within* kind of property
(buuut for places).

HW: The sig appointed MD to rewrite the scope note and examplé¢hfisrnewsocP2. This i¢o be done
separatelyjn a new issugwhich would also involve rewriting the scope note and examples for socP22.



socPxx matched template (is template for)

DECISIONrhe sig reviewed the scope note and example proposed by TV. More thought has to be
put in terms of whatn event interpreted as the trigger for the execution of an activity plan amounts
to. Instances of said E¥&nts must include those that were belie&o match the templatet the

time they were unfoldingdespite ultimately been proven to not match it after alhe model must

be able to distinguish among instances of E5 Event that matched vs. seemingly matched the
template.

HW: TV to rethink this preerty (with the help of the LCD community).

HW: TV, GB, MA (Marta Aciernm)find suitable examples from the domainrigdk assessment in
conservation, especially data from disaster prevention networks and anything that relates to the
conservation/restauation of architectural monuments in case of earthquakes or other disasters.

DECISIONJpon discussing this property, the sig resolved to sta\a issueconcerning the
possibility that theCRMcan contribute to the smantic representation in risk assessméint
conservation. The idea is to take into account the statkthe-art in the domain and methods of
risk assessment in conservation and see whether the CIDOC CRM can interfzmadm.

HW: CM, MA, DF, ML. Lie#t Conservation Data consortium is to be contacted directly (TV) and
especially Amina.

socPxx matched template (is template for)

Domain: E5 Event
Range: socE4 Event Template
Quantification:

Scope note: This property associates an instanceedf Event with aimstance of socE4 Event Template,
whichit matches. The event matches the specified template when all of the instances
recorded by the event template properties are observed during the event.

Examples:

1 My wedding(E7)matchedtemplate (sccE4), whictwas produced by my wedding planner and
specifed to take place on tHE2" August,at Cardiff Castlevith the Rev. Glyn Tidwetking the
service.

In First Order Logic:

socPxx specifies situation
DECISION he sigappointed TV to discuss with the LCD consortinaw the condition constraints
for activity plans are used or could be used for searching in conservation

This is homework for me to discuss in LCD how the condition constraints for activity plans are used
or could be used for searching in conservation. So we are parking this property until we understand
better where integration is needed.

NEW ISSUE: scope notes for socP21 and socP22:

Whilediscussingroperty socP21 specifies place and socP22 specifies time, it was suggested and agreed by the
sig members present that these properties should best be rendered as *falls within* properties for place and
time, respectively

HW: The sig appointed MD to rewte the scope notes and examples to reflect new properties.
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NEW ISSUE: CIDOC CRM interfacing risk assessment in conservation.

While discussing property socPxx matched template (is template for) of CRMsoc [issue 419], the sig
resolved to start a new issuwmncerning the possibility that the crm can contribute to the semantic
representation in risk assessment (in conservation). The idea is to take into account thefdtate

art in the domain and methods of risk assessment in conservation and see whishetDOC CRM

can interface the domain.

HW: CM, MA, DF, ML. Linked Conservation Data consortium is to be contacted directly (TV) and
especially Amina.

Linked Conservation Dafecording absence
Presentation by Thanasis Velios (TV)

DECISION he options pesented by TV are to be tested for best performance.

HW: PF & ML are to test them with one or two negative properties over some toy case. The solution
that fares better will be recommended over the others. CM is to provide the queries. TV will put in
writing the statement for the recommendations.

Analysis of Scientific Questions in Archaeology
Presentation by Martin Doerr (MDittps://isl.ics.forth.gr/archaeological _guestions/

ISSUE 34®elief Values

DECISIONrhe sig resolved to reopen the issue, as proposed by TV. It was mistakenly closed, it had
drifted to the approximation of dimensions, but was originally about uncertainty of statements. As
the sig stildl h aos MW to exprese wncedainty of gtatemeres| the mssue will
remain open.

ISSUE 360: LRMoo

PR organized LRMoo issues in broader thematic groupings and presented each topic to the sig. In
what follows, the reader can navigate through the issues discussth@ icontext of each broader

topic.

TOPIC_1: Aggregation/containers
DECISIOND the context of this broader topic the gigtified the decision made in Paris (June 2019)
to deprecate F16 Container Wairk favor of expressing meronymic relations through properties.

DECISIONiIl relevant classes deprecatdtie sig resolved that apecificreference to
aggregationgontainers willbe part of theModel Overviewsectionof the LRMoo definition

DECISIONt was agreed among sig members tiatx uses expression [D: F1 Work, R: F1 Wisrk]
misnomer and creates confusion; the ambigwity n * t  bly changihgwhe cange to F2
Expressiororiginal suggestionBUTby changinghe label of thepropertyto: Rxx uses expression
from (has expression used in) [D:F1; R:Fi$tead.

HW: PR to provide the scope note for new property.

NODECISIORegarding the domain of Rnn incorporates external expression (is external expression
incorporated in) [D: F2 Expressi R: E2 Expression] was reached.

DECISIONhe sigreviewed the proposed definitions for new propef@xx has elaboratin (is
elaboration of)andrevised propertyR67 has part (forms part ofeach corresponding to a distinct
reading for R10 has member (is member of). The deataitsbe found below:
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Rxx has elaboration (is elaboration of) [new LRMoo property]

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

F1Work
F1 Work
F1Work. R10 has member (is member dft Work
(0,n:0,n)

This property associates an instance of F1 Work with another instance of F1 Work that
constitutes an elaboration of the work. Sibling works that are elaborations of the same parent
represents specializations, for example, in the form of versions or alternatives. This property
is transitive.

Expressions that realize an F1 Work will alsoimsathe F1 Work that it is an elaboration of.

Tolkien's work entitled "The Hobbit" (FHas elaboratiorTolkien's textual work intended for
children, entitled "The Hobbit" (F1) and first published in 1937.

Tolkien's work entitled "The Hobbit" (Fhas elaboratioT olkien's textual work entitled "The
Hobbit" (F1) that was published as the second edition of "The Hobbit" in 1951. [The latter is
a major revision with sections adapted to match the textual wdrk L'drd of the rings".]

Beethoven's opera work identified as Op 72 (k43 elaborationBeethoven's opera work
"Leonore" (F1) [which is the first known version of this opera work structured asdbtee
and first performed in 1805].

Beethoven's opera wolidentified as Op 72 (Flhas elaborationBeethoven's opera work
"Fidelio" (F1), the tweact version of the opera work first performed in 1806 which constitutes
a revision of the first version (Leonore).

Beethoven's opera work identified as Op 72 (Ra3 elaborationBeethoven's opera work
"Fidelio" (F1), the tweact opera work first performed in 1814 which constitutes the final
version of the opera.

R67 has part (forms part of): changed

from (OLD)

R67 has part (forms part of)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

to (NEW)

F1Work
F1Work
F1Work. R10 has member (is member dflt Work
(0,n:0,n)

This property associates arstance of F1 Work with another instance of F1 Work that forms
part of it in a complementary role to other sibling parts, conceived at some point in time to
form together a logical whole, such as the parts of a trilogy. This property is transitive. In
cortrast, the property R10 has member (is member of) may, for instance, also associate with
the overall instance of F1 Work translations, adaptations and other derivative works that do
not form a logical whole with sibling parts.

Dant e Altiegghtivearli 6wor k enti tl e dR67 hdipariDanle Co mme d
Alighierids textual work entitled o6l nfernod (

Giovanni Battista Piranesi &R67hagspatpdvdand wor k ent
Battista Piranesi 6s gr apei cpivear kwidrht icthlag ch séC g

R67 has part (forms part of)

Domain:

Range:

F1Work
F1Work
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Subproperty of:
Quantification:

Scope note:

Examples:

NOTE:

F1Work. R10 has member (is member dft Work
(0,n:0,n)

This property associates an instance of F1 Work with another instance of F1 Work that forms
part of it in a complementary role to other sibling parts, conceived at some point itotime
form together a logical whole, such as the parts of a trilogy. This property is transitive.

Dante Alighierids textual w OR6K hag partbantt ed O6Di
Alighierids textual work entitled 6l nfernod (

Giovanni Battistd®Pi r anesi 6 s graphi c R6YhdspaeGovannt | ed 6 Car c
Battista Piranesi 6s graphic work entitled 6Ca

The two different meanings of R10 represented using two different subpropadipartandhas elaboration.

Forhas part the parent work represents the union of parts. Any expression of a part is also included in
expressions realizing the whole, but expressions of the whole are only partially realized in expressions of a part.

Forhas elaboratn, the parent work represents the intersection of elaborations. Realization of the parent is
always included in the realization of elaborations.

F1 Work P

R10

R10
F1 Work Ca
0
F1 Work C

R1
F1 Work Cc
F1 Work Cd

P Ca Cb
=) :
P
[ Ce j[ Ca j B
Cc Cd
R67 has part RXX has elaboration

TOPIC_2: Externalization, to finish
DECISION he details of changes implementedR®nn has memorizatiocan be found in the

Appendix

i.  The sig edited and accepted the scope note proposed by FRfohas
memorization in (is memorization of)D: F28 Expression Creation; R: F2 Expression].
ii. It was agreed that itiabel changdo Rnn was remembered in (contains memory

of).

iii. Instead of declaringknn was remembered ia subproperty of P16 used specific
object [D: E7 Activity; R: E70 Thiag]proposed by RRhe sig opted to make isA
P67i isreferred to by[D: E1 CRM Entity; R: E89 Propositional Object].
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iv. HWto MR to come up with new example®D suggested that the examples might
involve the Gospels; they were not put into writing in Arama&o they are clearly
distinguished fronmincorporatian relations

v. Thescope note oR20underwent editing, to be distinguished from the new
property. The details can be found in tA@pendix.

TOPIC_3: replacing F25 Performance Plan by superclass E100 Activity Plan
DECISIONrhe sig went over the alternatives proposed by PR and then decidkgbtecateR25
performed (was performed ignd use the CRMbase superpropeP¥3 used specific technique
(was used hy) [D: E7 Activity, R: E29 Design or Procddutetlare he relation between a
performance and the performance plan to which it conformed.

DECISIONFollowing the deprecation d&25 Performance Plaand R25 performed (was performed
in) the fully developed path foR66 included performed versionraeds to be dited accordingly.
Since no reference can be madeR&85andF25 the alternative oP33has to be offered and the link
to the plan should be elaborated on throughcE2 Activity Plamstead.

TOPIC_4: deprecate properties connecting to deprecated ¢i2ésasd F21

DECISION The sig accepted PR’ s RIlcreapedrsiBd2créatedad e pr ec a't
realizationand move the examples listed under themRa&7 created (was created bjp: F28

Expression Creation; R: F2 Expression]Ritfl created aealization of (was realized throughp:

F28 Expression Creation R: F1 Work], respectively.

DECISIONhe domain 0R19 created a realization afiustbe set toF28 Expression Creatiand
NOTto F56 Externalization Evei19must only be listed in the properties 528 NOTESince R23
is deprecated, it should no longer appear in the subproperties of R19.

TOPIC_5: reproduction properties
The sig reviewed the HW by PR and accepted:

0] The new example for F33 Reproduction Event:
The 2007 publication of Hubert Reeve’s ' Mal
nature' published by Editions du Seuil as number 179 in the series 'Points. Science' (ISBN
978-2-02-0967600) (a reprint edition of the 1990 publication by Editions éuiSin the
series 'Science ouverte' (ISBN20126443))

(i) To list F33 as a subclass of F30 Manifestation Creation

(i)  To discard Rnn reproduced publication (was publication reproduced by) plus edit
and reinstate R30 (same domain and range as Rnn reprodudsdgtion).

HW: The sig appointed AF and FM to find examples regarding externalizations of instances of F2
Expression from Antiquity, in order to illustrate how authorship is established in Antiquity.

TOPIC_6: F54 Utilized Information Carrier
DECISION he sig edited the scope note of F54 and move it to F5 Item instead. F54 is deprecated.
Classes and properties formerly linked to F54 need to undergo editing (link to F5 instead).

DECISIONRegarding the proposal to move F54 to CRMdig, it was decided that the latter is still not
mature enough to have another model’ s cl asses an

DECISION:he scope note for F5 Item changed
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FROM (OLD)
F5 Item

Subclass of:

Scope note:

Examples:

Properties:

TO (NEW)
F5 Item

Subclass of:

Scope note:

F54 Utilise Information Carrier [if F54 is removed, it would go directly to E18 Physical Thing]

This class comprises physical objects (printed books, scores, CDs, DYRDHYISDetc.) that

were produced by (P186i) an industrial process involving a gistance of F3

Manifestation. As a result, all the instances of F5 Item associated with a given instance of F3
Manifestation are expected to carry the content defined in that instance of F3 Manifestation,
although some or even all of them may happen torgar content that significantly differs

from it, due to either an accident in the course of industrial production, or subsequent
physical modification or degradation.

The notion of F5 Item is only relevant with regard to the production process, from a
bibliographic point of view. Cultural heritage institutions' holdings are a distinct notion: a
holding certainly can be equal to an instance of F5 Item, but it also can be either "bigger”
than one (e.g., when two instances of F5 Item are bound together (iodke of printed

books), or physically united in any other way, or when an instance of F5 Item is enhanced
through the addition of manuscript annotations, or any material that was not intended by

the publisher, such as press clippings, dried flowers,, aic)smaller" than one (e.g., when a
one-volume instance of F5 Item (in the case of printed books) is interleaved and rebound as
two volumes, or when pages were torn away from it, or when one CD from &tv/set is
missing, etc.). From an operational pobof view, cultural heritage institutions do not deal

with instances of F5 Item, but with storage units. However, it was not deemed necessary to
declare an additional class for the notion of Storage Unit. Storage units can be easily
accounted for throughhe E19 Physical Object class from CIDOC CRM, and the relationships
between storage units and instances of F5 Item through the P46 is composed of (forms part
of) property from CIDOC CRM. If needed, an instance of E19 Physical Object can be typed as
a storaye unit through the P2 has type (is type of) property.

John Smith's copy of Charles Dickens's The Pickwick Papers published in 1986 by the Oxford
Clarendon Press, ISBM8-812631X

The exemplar of Samuel Beckett's Waiting for Godot publish&é8%6 by Faber and Faber

that was once possessed by Edward Gordon Craig [who pasted a press clipping on it, so that
the storage unit currently held by the National Library of France and identified by shelfmark
'8-EGE2044' consists of both this instancele® Item and the press clipping pasted by its

former owner]

The exemplar currently held by the Library of Congress, and identified by call number
'M3.3.H13 J4 1752 Case', of George Frideric Handel's The Choice of Hercules published in
London by J. Walsh@und 1751 [Note: this exemplar is bound with an exemplar of Jephtha,

by the same composer, published in London by J. Walsh in 1752; these two distinct instances
of F5 Item therefore make up a single storage unit, i.e., they both P146i forms part of the
sanme instance of E19 Physical Object]

R7 is materialization of (is materialized in): F3 Manifestation

E18 Physical Thing

This class comprises physical objects that carry one or more instanceMahf8station to

permit their distribution

Examples:
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1 John Smith's copy of Charles Dickens's The Pickwick Papers published in 1986 by the Oxford
Clarendon Press, ISBNL®-812631X

1 The exemplar of Samuel Beckett's Waiting for Godot published in 196&k®r and Faber
that was once possessed by Edward Gordon Craig [who pasted a press clipping on it, so that
the storage unit currently held by the National Library of France and identified by shelfmark
'8-EGE2044' consists of both this instance of F5 Itend the press clipping pasted by its
former owner]

1 The exemplar currently held by the Library of Congress, and identified by call number
'M3.3.H13 J4 1752 Case', of George Frideric Handel's The Choice of Hercules published in
London by J. Walsh around 17dote: this exemplar is bound with an exemplar of Jephtha,
by the same composer, published in London by J. Walsh in 1752; these two distinct instances
of F5 Item therefore make up a single storage unit, i.e., they both P146i forms part of the
same instane of E19 Physical Object]

Properties: R7 is materialization of (is materialized in): F3 Manifestation

TOPIC_7: examples to be added
Thesigreviewe® LB’ s HW on adding examples for R10 and F

DECISIONhe examples foR10 has membeawere accepted;The sicalso resolved to delete the
example of Inferno. Thedetails of the changes implemented R10 can be found in thieppendix

DECISIONhe example foR71 specifies material pasas accepted. The scope note undenw
some editing. The details tfe changes implemented to/R can be found in thé\ppendix

TOPIC_8: Confirm superproperty

R36 uses script conversion (is script conversion used in)
DECISIONrhis property has nknown superproperty. Instead of declaring it to be a subproperty of
P33, the full path that it shortcuts over should be listed.

The definition of R36 uses script conversion changed

FROM (OLD)

R36 uses script conversion (is script conversion used in)

Domain: F35 Nomen Use Statement

Range: F36 Script Conversion

Subproperty of: E7 Activity. P33 used specific technique (was used by): E29 Design or Procedure
Quantification: (0,1:0,n)

Scope note: This property associates an instance of F35 Nomen UsenStatewith the instance of F36
Script Conversion that was used to create the instance of F12 Nomen referred to in the
Nomen Use Statement. The source of this conversion may or may not be explicitly
mentioned.

Is shortcut of: F35 Nomen Use Statement. R1g araated by (created): F28 Expression
Creation. P33 used specific technique (was used by): E29 Design or Procedure.

Examples:
T 001 FRBNF120864715" ..!: 100778w. Danbanstafad®ubf
Nomen Use Statement in INTERMARC format] (R36)uses script conversiBmyin (F36)
T o001 FRBNF119547493” .." 100 w. 0. . balru6s2’'$a Gonc:
[an instance of F35 Nomen Use Statement in INTERMARC formatR@&63%es script
conversionSO 9:1995 (F36)
TO (NEW)

R36 usescript conversion (is script conversion used in)
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Domain: F35 Nomen Use Statement

Range: F36 Script Conversion

Is shortcut of: 35 Nomen Use Statement. R17 was created by (created): F28 Expression Creation. P33 used
specific technique (was used by): E28sign or Procedure.

Quantification: (0,1:0,n)

Scope note: This property associates an instance of F35 Nomen Use Statement with the instance of F36
Script Conversion that was used to create the instance of F12 Nomen referred to in the
Nomen Use StatemenThe source of this conversion may or may not be explicitly

mentioned.
Examples:
T 001 FRBNF120864715" ..! 100778WwW. Danbanst afad®ubf
Nomen Use Statement in INTERMARC format] (R36)uses script conversiBmyin (F36)
f "OFRBNF119547493" ..! 100 w. 0. .barus:1®&6@dncarov

[an instance of F35 Nomen Use Statement in INTERMARC formatR@&63es script
conversionSO 9:1995 (F36)

Thursday, 27 February 2020

ISSUE 459: Modelling Principles (IntrtheoCRM)

The sig went through the text of the introduction to the CRM section that has to do with the
modelling principles and the examples supplied and reviewed the changes that the reviewers
proposed.The sig only discussed parts of the text that haevjously been judged unclear by the
reviewingteam. There were no issues regarding the rest of the document. The text in its final form
appears in theappendix

DECISIOKbverall)regarding the introductory sectiomf the CRM Given that the document still

needseditng t won’'t be ready t o b 8sigmedingilrtview oftha,it | SO b
was decided that the next version (7.0) will become the official version for the sig community
(becauseweca’ t rely on 6.2.1 with all t hlfaisversiacnnges i my
will appear in RDF as well. Extensive email votes will be held in the period leading up to the next

meeting

Following the next sig meeting, updates in the introductiah also be incorporated in the official
version (v.7.1) which will then be submitted to 1SO.

1. Reality, Knowledge Bases and CIDOC CRM (first paragraph)
DECISION he sig appointed MD to rephrase the first paragraph (see below) of this sediign [

a. Therd or mul ati on shoul d #ntodvoidcenfugaon t o a
with thesauri (even though this is an unwarranted connection). Also, the
reference to the definition of formal ontology by Guarino should be made
into a footnote.

b. It should be made cheamhnwltat assdmearcte”

they are not necessarily computer scientists.
The CIDOC CRM is a formal ontology in the sense introducedGahno that is a specifiocabularyused to
describe a part of reality, plus a firgtder logical theory narrowing down the intended meaning of the
vocabularywords (N. Guarindl998). The syntax and formal semantics of this-firster theory are given in
(Meghini & Doerr 2018), where treomputational aspects are also discussed. The present document is
intended for anon-technicalaudience therefore, it focuses on the informal semantics and on the pragmatics
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of the CIDOC CRWbcabulary, offering a detailed discussion of the main traifdlte conceptualization
underlying the CIDOC CRM through the basic usage patterns

DECISION Edi tori al <change, DELETE “descriptions of"”

A formal ontology, such as the CIDOC CRM, constitutes a controlled language for talking about particulars. I.e.,
it providesdescriptions-otlasses and properties for categorizing particularsassol | ed “i nstances
that their individuation, unity and relevant properties are as unambiguous as possible.

DECISIONrovide links or references to the classes and propei e s’ rmentfomed i t i on s
throughout the introduction given that theyhave notbeenpreviouslyintroducedin this section of
the document

2. Knowledge Creation Process of Knowledge Base Contents
DECISION This section has bewhedgraBade” Sohhenshbip

DECISIONrhe following sentence needs be further revisiganust be made clear that

incompleteness of information is not the same as the existence of contradictory statements within a
DB.CEO is on the rewritéd\\]. MD proposed hat it be made into a footno
it will be put up for an email vote.

Statements in a KB may be in contradiction to the ontologically defined quantification of properties without
the KB being broken or invalid in any sense, eitteranse necessary properties are unknown or there exist
good reasons to assume alternative values for properties with limited cardinality, be it by the same or by
different maintainers

3. Extensions of CIDOC CRM
DECISIONAdd a clause at the end of the secqmnéh r ag ¢ K BAS Wdzy RSNRS PSSt 2 LISRQ
be considered as candidate superclasses for compatible extensions, in particular for disciplines with a
respective focusAdditions to the model are known as extensions, while the main model is known
as CRMbse. ”

a. Mechanism 4 conservative extension
DECISIONThe sig edited the™ 5" & 6" paragrapls of this subsection. Theditedtext can be
found below(edits are marked in boldface)

If case (2) should be documented and implemented in an extension medpbrate fromthe CIDOC CRM, it
may come in conflict with the current way knowledge representation languages, such as RDF/OWL, treat it,
because in formal logic changing the range or domain of a property is regasdddnging the ontological
meaningcompletely; there is no distinction betwen the meaning of the property independent of domain

and range and the specification of the domain and ranggis, however, similar to what in logic is called a
conservative extension of a theory, and necessary faeféective modular management of ontologies.

Therefore, for the interested reader, we describe here a definition of this case in terms of first order logic,
which shows how modularity can formally be achieved:

Let us assume a property P defined with domadass A and range class C also holds for a domairg;lass
superclass of Aand a range class D, superclass of C, in the sense of its ontological meaning in the real world.

We describe this situation by i nt withdamaihadagsBamd auxi |l i ar
range class D, and apply the following logic:

A(x) 6 B(x)

C(x)0 D(X)

P(x,y)o A(x)
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P(x,y) C(y)

P’ (&B(Y)
P’ (xD(W)
Then, P’ is a conseTtT@wWtRA’'v(ex ,eyx)t eesns iPo(nx ,oyf) P i f : A( x)

In the Extensions of CIDOC CRM, in the third paragraph of mechanism 4, the fqtlosise) was
added:

“This case is a monotonic extension and generally recommended, because it enablesigottom
evolution of the modél

DECISION his additiorresolves issue 298; which shotdclosed.

4. Monotonicity
DECISION The si g del eitiorestb the imasel grdnkncavs as exteAsobras, while the
mai n model i sk n o wn"paragraghRas i veas recved fo extenrsions habove3
The paragraph now reads:

A first consequence of this commitment, at the level of the model, is thaC#EOC CRM aims to be

monotonic in the sense of Domain Theory. That is to say, the existing CIDOC CRM constructs and the
deductions made from them should remain valid and vi@tmed, even as new constructs are added by
extensions to the CIDOC CRM. Any mesians should be, under this method, backwards compatible with

previous models. The only exception to this rule arises when a previous construct is considered objectively
incorrect by the domain experts and thus subjected to corrective revision. Adopténgrinciple of

monotonicity has active consequences for the basic manner in which classes and properties are designed and
declared in the CIDOC CRM. In particular, it forbids the declaration of complement classes, i.e. classes solely
defined by excludingnstances of some other classes

DECISIONierarchical relationsf specialization are to be constantly abbreviated$¥4throughout
the text.

DECISIONeditorial change: preposition selection

Such a system supports scholars being able to integratefathiation about potentially relevant phenomena
into the informationsystemwithout forcing an over or under commitmeid knowledge about the object

5. DECISION edit reference to papreeggofaph “Knowl e
Knowl edge Base Comti@ntod” Khow! Audigleo Base Cc
Disjointness

DECISIONIhe sig deleted any reference to possible worlds from the definition of disjointness.
Necessity was expressed through modal operators. Only the opening sentence of this section
changed. The new téxeads

Classes are disjoint if they cannot share any common instances at any time, past, present or future.

6. Introduction to the basic concepts
DECISIONdaragraph 5., deletion of the last sentera®it appears verbatim in paragraphT®he
new text reads:

The realworld entities, which the event centric modelling of the CIDOC CRM aims to enable the accurate
historical description of, are captured through E77 Persistent ltem and its subclasses. E77 Persistent Item is
used to describeentities that are relatively stable in form through the passage of time, maintaining a
recognizable identity because their significant properties do not change. Specific subclasses of E77 Persistent
Item can illustrate this point. E22 Human Made Objecisisd for the description of discrete, physical objects
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having been produced by human action, such as an artwork or monument. An artwork or monument is
persistent with regards to its physical constitution. So long as it retains its general physicalifosaidtto exist

and to participate in the flow of historical events. E28 Conceptual Object is also used to describe persistent items
but of a mental character. It is used to describe identifiable ideas that are named and form an object of historical
disourse. Its identity conditions rely in having a carrier by which it can be recalled. The entities described by
E77 Persistent Item are prone to change through human activity, biological, geological or environmental
processes, but are regarded to contintgeexist and be the same just as long as such changes do not alter their
basic identity (essence) as defined in the scope note of the relevant &asgindous—matter—such—as

a. FIGURES
i. Figure 1: properties of basic propertjes
DECISIONT he figure to be moved where its caption is.

ii. Figure 2: Winkelmann sees the statue of Laocoon.
DECISIONI he sig agreed with the diagram provided and the text explaini@gtendix,
Introduction to the basic concepts, figure RJinorsuggested editions involve clarifying that the
thumbnail pictures represent the person/object and do not stand for the visual items representing
said entitiegmaybe in a footnote)

iii. Figure depicting how the paths of Winkelmann and the statue of

Laocoon cres inspace and time (i.e. how the spacetime volumes of

Wi nkel mann and Laocoon’s statue mee
DECISIONhe figure is going to be incorporated in the CIDOC CRM definition (introduction to the
basic concepts sectignit will becomdigure 3in version 7. However, the specifics of the
representation need be reworked, because the diagram in its current fives the wrong
impression regarding the direction of movements and the succession of movements from one place
to the next.

HW: ML is to contact KDbtprovide a better visualization for that.

A
(B winckeimans articte
A
Winckelmann's death <
Winckel writtes
“History of in Antiquity”
Winckelmannisees "Laocoon”
ot oy
A
\ i Winckelman’s mother
—e  Winckelmannis birth
A A
oo k ‘ Winckelman§mother birth
Roman-co ned copy
ot LooeOBMroup crce
o
>
Greece Italy Germany space

iv. Figure 3 (current): Spatiadformation
DECISION The sig reviewed the diagram and accepted
reasoning about spatial informatién.
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NOTEP157 is at rest relative to (provides reference space for) was deliberately omitted in the
diagram on spatial information. It is represented in (current) figure 5.

v. Figure 4 (current)Temporal Information
DECISIONI he sig edited the cardinalities fo4 Ras time span and P170 defines time.

A the cardinality of P4 has timgpan [D: E2 Temporal Entity; R: E52 T8pan] changed from
(1,1:1,n) to (0,1:0,n), and
A the cardinality of 70 defines time [D: E61 Time Primitive; R: E52 Bpan] changed from
(1,20,n) to (0,1:0,n).
DECISIONI he sig opted for representing properties P173 through P185 with only one arrow rather
than two or more

DECISION Fi gure 4 (current) wil!/l be renamed *“fi

vi. Figure 5 (current): reasonimngth spacetime volumes
DECISIONrhe sig accepted the diagram as is, proviso the double arrow representing three
properties among spacetime volumes. One arrow should suffice to represent all three properties
(P10, P132, P133)

DECISION-igure5 current)wi | | be renamed “fig.6 reasoning

ISSUE 457: harmonization of graphical documentation about CRM

NOTEIssue 457 was discussed together with issue 471 below; discussion points mentioned here 4pply to

as well.

There is no need toreate one diagram for all purposes, nor use the same software to produce a
diagram representing the same information. In that sense, given the purpose of the diagram, one
should be able to choose among one or the other software (.pptx vs drderimstance). Being

used for didactic purposes, means that the diagrams are not subject to limitations of space (printed
page). On the other hand, the graphics in the CIDOC CRM definition must be readable and cannot
exceed in size the printed page. In any casesenproposals can be made regarding the tools for
making diagrams, the sig should be oriented towards open source tools.

There was a long discussion regarding features of the graphs; topics discussed involve:

A how to standardize colecode for classes,
A thickness of color to make the graphs readable,
A using single or double boxes to represent
A if the boxes for classes should be standsizk or of variable size (i.e. proportional to the
size of the label of the class
A if there should be a compact and an expanded versiehated to usemeeds (i.e. fit

everything in one view or allow for multiple views)

DECISIONhis issue is going to break into three issues, according to the intended goal of the
diagrams.
a) one isse should deal with the diagrams present in the CIDOC CRM document (how they
appear within the text),
b) another with diagrams for didactic purposes (to appear in the CRM site) and
c) anotherwith the best way taepresentthe class hierarchy of CIDOC CRM (which will
probably never appear as a whole in pri#sb maybe it is essentially didactic in purpose).

DECISIONhe sig will revisit this after version 7.0 is released.
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DECISIONnsteadof producing an endless widist, the sigwill reviewsome layout/color samples

for figuresl (properties of basic concept) (CRM encoding example: Winkelmann seeing Lagcotn
and>5 (reasoning with spacetime volumpesf the Modelling Principles documertiut after the

release of CIDC CRM v.7.0

i The said diagrams must be presentsath separately and embedded in the word document,
so that they can be better appreciated in context.

1 Regarding the layout of the graphs: they must follow a-diagvn, leftto-right orientation.
Especiallyvhen it comes to properties, presentation must be {dpwn, to ensure that the
reader understands how properties of the superclass are inherited by its subclasses.

The sig will ultimately decide among:

1 Two styles: draw.igor other)and .pptx

9 Two colorcodes: GB vs MD
by comparing the versions of each diagram (separate presentation vs embedded in the text) in
draw.io and .pptx on the one hand, by one of the two proposed ecboles (MD vs GB). (8 versions
per diagram).

1 A horizontal isA hierarchy graph of CRM classes must also be produced and compared.

ISSUE 47graphical examples
It was discussed together with issug7above

DECISIONhe sig decided to pause this issue until after the release of CIDOC CRM v.7.0 (so 7.1
probably).

ISSUE 47@RM base introductiorupdated graphs
DECISIONssue 470 will be merged with issue 4B@r(monization of graphical documentation
about CRNL

ISSUE 472: quantification of P169, P170, P171, P172
DECISION he sig reviewed the cardinalities for properties P169, P170, P171 and P172.

A The cardinality of P169 defines spacetime volumeElE Spacetime Primitiy&: E92
Spacetime Volumés set to (11:0,n)

A the cardinality of P170 defines time [D: E61 Time Primitive; R: E52Spiarg is (0,1:0,n)
(according to the decision reached in the contekissue459; reviewing of figur8)

A the cardinality of P171 at some place within [D: E53 Place, Riz@€ Primitive] is (0,n:0,n)

A the cardinality of P172 contains [D: E53 Place, R: E94 Space Primitive] is (0,n:0,n)

DECISIONhe sig edited the scope note of P171 while going through the quantification properties.
Thefull path of P171 was edited and thefchition of the property changed

FROM (old)

P171 at some place within
Domain: E53Place

Range: E94Space Primitive

Scope note: This property describes the maximum spatial exterthimi which an instance of E53 Place
falls. Since instances of E53 Places may not have precisely known spatial extents, the CIDOC
CRM supports statements about maximum spatial extents of E53 Places. This property allows
an instance of aninstance of E53®Plas ' s maxi mum spati al extent
be assigned an E94 Space Primitive value.
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Examples:

P171 at some place withia a shortcut of the fully developed palt3 Place, P89 falls
within, E53 Place, P168 place is defined by, E94 Space Primtitivgh anot represented
declarative Placasdefined in CRMgeo (Doerr and Hiebel 2033 Space Primitive

the spatial extent of the Acropolis of Athens (E53tisome place withiPOLYGON
((37.969172 23.720787, 37.973122 23.7218%D72741 23.728994, 37.969299 23.729735,
37.969172 23.720787)) (E94)

In First Order Logic:

TO (new)

P171(x,yp E53(x)
P171(x,yp E94(y)

P171 at some place within

Domain:
Range:

E53Place
E94Space Primitive

Quantification: (0,n:0,n)

Scope note:

Examples:

This property describes the maximum spatial extent within which an instance of E53 Place
falls. Since instances of E53 Places may not have precisely knoval epnts, the CIDOC
CRM supports statements about maximum spatial extentasiinces oE£53 Place. This

property allows an instance of E53 Place’s may

to be assigned aimstance ofE94 Space Primitive value

P171 at some place withia a shortcut of the fully developed palt63 Place, P89 falls
within, E53 Place, P168 place is defined by, E94 Space Primitivgh a declarative Place
that is not explicitly documented to a Space Primitive: declarativegslare defined in
CRMgeo (Doerr and Hiebel 2013)

the spatial extent of the Acropolis of Athens (E53tisome place withiPOLYGON
((37.969172 23.720787, 37.973122 23.721495 37.972741 23.728994, 37.969299 23.729735,
37.969172 23.720787))9B)

In First Order Logic:

P171(x,yp E53(x)
P171(x,yp E94(y)

The issue closed

ISSUE 467: space and time primitives are appellations

DECISION

the sig accepted MD's proposal to decl

9 E94 Space Primitive, E61 Time Primitive and E95 Spacetime Praultolassesf BOTH
E41 AppellatioANDES9 Primitive Value

9 E59 Primitive Value a subclass of E1 CRM Entity.
The issue closed
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ISSUE 390: scope note of E9Q4 Space Primitive

DECISIONrhe sywent overthe decision to change the scope note for E94 Space Primitive. The
decision was made over the #5ig meeting, anét needed being ratified. Hence, the scope note for
E94 Space Primitive now reads

Scope Note:  This class comprisé@sstances of E59 Primitive Value for space that should be implemented
with appropriate validation, precision and references to spatial coordinate systems to
express geometries on or relative to Earth, or on any other stable constellations of matter,
relevant to cultural and scientific documentation.

An instance of E94 Space Primitive defines an instance of E53 Place in the sense of a
declarative place as elaborated in CRMgeo (Doerr and Hiebel 2013), which means that the
identity of the place is derived froits geometric definition. Such a declarative place may
allow for the approximation of instances of E53 Place defined by the actual extent of some
phenomenon, such as a settlement or a riverbed, or other forms of identification rather than
by an instance OE94 Space Primitive. Note that using an instance of E94 Space Primitive for
approximating the actual extent of some place always defines a (declaratistnce of E53
Place in its own right.

Definitions of instances of E53 Place using different spafarence systems are always
definitions of different instances of E53 Place.

Instances of E94 Space Primitive provide the ability to link CIDOC CRM encoded data to the
kinds of geometries used in maps or Geoinformation systems. They may be used for
visualization of the instances of E53 Place they define, in their geographic context and for
computing topological relations between places based on these geometries. E94 Space
Primitive is not further elaborated upon within this model. It is considered gaadtjze to
maintain compatibility with OGC standards.

The issue closed

ISSUE 434: new scope note for E52 Spemn
The sig reviewed the HW by MD & CEO (scope note for E52) plus P4 hagdinmand P170 defines
time.

DECISIONrhe scope note for E52 Tirgpan was accepted post editing. The same applies for P4 has
time-span. The details can be found in endix

DECISIONP170 defines time was not accepted. MD volunteered to rewrite the scope note (i.e.
expand on thenotion of *defines time* and illustrate by means of an example). The sig reconvened
on the 28" of February to review the new scope note and exanfpleissue 434, continuation

ISSUE 466: example of approximates
DECISIONI he sig reviewed the examples for P189 approximates (is approximated by) [HW by MD]
and accepted them. The issue is closed.

The examples for P189 approximates (is approximated by) are:

A [40°31'17.9"N 21°15'48.3"EP189approximatesKastoria, Gece, TGN ID: 7010880.
(coordinates fromhttps://sws.qgeonames.org/735927 T

A [40°31'00.1"N 21°16'00.1"HJ189approximateKastoria, Greece, TGN ID: 7010880.
(coordinates fromhttp://vocab.getty.edu/page/tgn/7010880
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A 40°04'60.0"N 22°21'00.0'"E189approximaes Mount Olympus National Park, Greece
(coordinates fromhttps://www.geonames.org/6941814

ISSUE 465: FOL properties with range E55 Type
DECISIONhe sig reviewed the HW by MD on the FOL axioms proposed by MD and did some
editing. The following axioms were accepted

P125(x,y) ifffz)[E70(Z) P16(x,Z) P2(z,y)]

P186(x,yp (Mz)[E24(Z) P108(x,2) P2(z.y)]

P101(x,yp (M2)[E7(Z) P16(z,X) P2(z,y)]

The axiom for P32 cannot be inferred, so it was dropped.

While discussing the inference for P101, the sig decided to statvdssueto change the scope of
P101 in order to reflect the axiom above. The new issue must also cover the use of the terms
General and Speccific, in all the labels where they appear and eradicate all ambiguities related to
these terms.

The issue closed.

[NEW ISSUE]: scope note of P101 and proper definition of terms General and Specific

In the context of issue 465, upon discussing the inference for P101, the sig decided to start a new
issue to change the scope of P101 in order to reflect the axiom aboeeévhissue must also cover
the use of the terms General ai8peccific, in all the labels where they appear and eradicate all
ambiguities related to these termbBlW is assigned to $&make sure the general specific property
pairs are formulated in the sae way.

Friday 28 February 2020

Issue about procedure
PROPOSAIGB volunteered to act as a secretary for the sig (help organize meetings catent
and offered to update issues on the site.

DECISIONEveryone present was in favor of that. It vaesided that GB will from now on help
coordinatepr oj ect s and al so f |l ag i sWhichkmseatskhathewildeg ui r e t
granted rights to edit the CRM site.

ISSUE 43&cope Note of E5S2 Time Sgeontinuation from day 3)
DECISIONI he sig reviewed the new scope note for P170 [HW by MD] and accepted-égitisy.
The details can be found in tlag@pendix

The issue closed.

ISSUE : HW BY CEBECKCOPE NOTES FOR CLASSES AND PROP HHETES\EDRI
INCONSISTENCIES
DECISIONS (OVERALLY):

a. the sig accepted all additions of *instance(s) of* prior to identifiers for classes across
the document.
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b. Examples missing from definitions of classes and properties: They have to be filled
before the nextCRM sig meeting. They are either to be treated in a separate issue or
as part of this one.

CB shared with the sig a list of the classes and properties lacking examples.
HWto MD and SS to provide with examples.

1. CLASSES

E1 CRM Entity
DECISIONormer conflictwith E59 Primitive Value being in the scope of E1 CRM Entity is resolved,
by explicitlydeclaring E59 isA E1.

DECISIONscope note accepted pestliting by the sig.
E1 CRM Entity, changed

FROM (old)

E1 CRM Entity

Superclass of:E2Temporal Entity
E52TimeSpan
E53Place
E54Dimension
E77Persistent Item
E92Spacetime 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. Identificationby name 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 progerti
With the exception of E59 Primitive Valudl,ather classes within the CIDOC CRM are
directly or indirectly specialisations of E1 CRM Entity.

Examples:
A the earthquake in Lisbon 1755 (E5) (Chester, 2001)

In First Order Logic:
E1(x)

Properties:
P1lis identified by (identifies)=41Appellation
P2has type (is type of E55Type
P3has note:E62String
(P3.1 has type=55Type)
P48has preferred identifier (is preferred identifier of:42ldentifier
P137exemplifies (is exemplified byE55Type
(P137.1 in the taxonomic rol&55Type)
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TO (new)
E1 CRM Entity
Superclass of: E2Temporal Entity

E52TimeSpan
E53Place
E54Dimension
E59Primitive Value
E77Persistent Item
E92Spacetime Volume

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

It is an abstract carept providing for three general properties:
1. lIdentification by name 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 an@ther unstructured data for the expression of anything not
captured by formal properties
All other classes within the CIDOC CRM are directly or indirectly specializations of EL CRM
Entity.

Examples:
A the earthquake in Lisbon 1755 (E5) (Chester, 2001)

In First Order Logic:
E1(x)

Properties:
P1lis identified by (identifies)=41Appellation
P2has type (is type off=55Type
P3has note:E62String
(P3.1 has typel=55Type)
P48has preferred identifier (is preferred identifier off42ldentifier
P137exemplifies (is exemplified byE55Type
(P137.1 in the taxonomic rol&55Type)

E2 Temoral Entity
DECISIONhe sig resolved the comments made by C&#® some editingo the scope note and
accepted it for the next official release.

The scope note changed

FROM (old)
E2 Temporal Entity
Subclass of: E1 CRM Entity
Superclass of: E 3 CliomState
E4 Period
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Scope note: This class comprises all phenomena, such as the instances of E4 Hesigdentand
states which happen over a limited extent in time. This extent in time must be contiguous,
i.e., without gapsln case the defining kinds of phenomena for an instance of E2 Temporal
Entity cease to happen, and occur later again at another time, we regard that the former
instance of E2 Temporal Entity has ended and a new instance has come into existence. In
more irtuitive terms, the same event cannot happen twice.

In some contexts, these are also called perdurants. This class is disjoint from E77 Persistent
Item. This isan abstract class that typically has no direct instances. E2 Temporal Entity is
specialized ird E4 Period, which applies to a particular geographic area (defined with a
greater or lesser degree of precision), and E3 Condition State, which applies to instances of
E18 Physical Thing.

Examples:

Bronze Age (E4) (Childe, 1963)

the earthquake in Lisboh755 (E5) (Chester, 2001)

the Peterhof Palace near Saint Petersburg being in ruins from-1%946 (E3) (Maddox,
2015)

> >

In First Order Logic:
E2(x)0 E1(x)

Properties:
P4 has timespan (is timespan of): E52 Tim8pan
P173 starts before or at the end @nds with or after the start of): E2 Temporal Entity
P174 starts before (starts after the start of): E2 Temporal Entity
P175 starts before or with the start of (starts with or after the start of) : E2 Temporal Entity
P176 starts before the start of (starafter the start of): E2 Temporal Entity
P182 ends before or at the start of (starts with or after the end of) : E2 Temporal Entity
P183 ends before the start of (starts after the end of) : E2 Temporal Entity
P184 ends before or with the end of (endshwitr after the end of) : E2 Temporal Entity
P185 ends before the end of (ends after the end of): E2 Temporal Entity

TO (new)

E2 Temporal Entity

Subclass of: E1 CRM Entity

Superclassof: E3 Condi tion State
E4 Period

Scope note: This class comprises all phenomena, such as the instances of E4 Periods and E5 Events, which
happen over a limited extent in time. This extent in time must be contiguous, i.e., without
gaps. In case the defining kinds of phenomena for an instance ofrij2ofa Entity cease to
happen, and occur later again at another time, we regard that the former instance of 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 contgts, such phenomena are also called perdurants. This class is disjoint from E77
Persistent Item and is an abstract class that typically has no direct instances. E2 Temporal
Entity is specialized into E4 Period, which applies to a particular geographidefieed

with a greater or lesser degree of precision), and E3 Condition State, which applies to
instances of E18 Physical Thing.

Examples:
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Bronze Age (E4) (Childe, 1963)

the earthquake in Lisbon 1755 (E5) (Chester, 2001)

the Peterhof Palace near Salétersburg being in ruins from 19441946 (E3) (Maddox,
2015)

In First Order Logic:

> > >

E2(x)0 E1(x)

Properties:
P4 has timespan (is timespan of): E52 Tim8pan
P173 starts before or at the end of (ends with or after the start of): E2 Temporal Entity
P174starts before (starts after the start of): E2 Temporal Entity
P175 starts before or with the start of (starts with or after the start of) : E2 Temporal Entity
P176 starts before the start of (starts after the start of): E2 Temporal Entity
P182 ends beforer at the start of (starts with or after the end of) : E2 Temporal Entity
P183 ends before the start of (starts after the end of) : E2 Temporal Entity
P184 ends before or with the end of (ends with or after the end of) : E2 Temporal Entity
P185 ends befarthe end of (ends after the end of): E2 Temporal Entity

E4 Period
DECISIONhe paragraph below, was marked *to be deleted*. The sig decided to delete it for the
moment, and assigned MBI to check if it was alright to delete it after all.

Consequentt, an instance of E4 Period may occupy a number of disjoint spacetime volumes, however
there must not be a discontinuity in the timespan covered by these spacetime volumes. This means
that an instance of E4 Period must be contiguous in time. If it hasceimdall areas, it has ended as a
whole. However, it may end in one area before another, such as in the Polynesian migration, and it
continues as long as it is ongoing in at least one area

DECISIONhe reference to the STV in the introduction must be tieiduced.
The definition of E4 Period changed

FROM (old)

E4 Period

Subclass of: E2Temporal Entity
Subclass of E92Spacetime 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 physical coherence of these phenomena that identify an E4 Period and not
theassoched spatiotempor al extent. This extent 1is
physical sense that the actual process of growth, spread and retreat has covered.

Consequently, different periods can overlap and coexist in time and space, such as when a

nomadic culture exists in the same area and time as a sedentary culture. This also means that
overlapping land use rights, common among first nations, amounts to overlapping periods.

Often, this class is used to describe prehistoric or historic periodssue s t he “ Neol it hi
Period”, the “Ming Dynasty” or the “McCarthy I
of settlements are regarded as special cases of E4 Period. However, there are no

assumptions about the scale of the associated phenomenaatticplar all events are seen

as synthetic processes consisting of coherent phenomena. Therefore, E4 Period is a
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superclass of E5 Event. For example, a modern clinical birth, an instance of E67 Birth, can be
seen as both a single event, i.e., an instantE®Event, and as an extended period, i.e., an
instance of E4 Period, that consists of multiple physical processes and complementary
activities performed by multiple instances of E39 Actor.

As the actual extent of an instance of E4 Period in spacetimegard the trajectories of

the participating physical things during 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 thateriod or event in the way defined by the type
of the respective period 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 contiguousxcept for cases of phenomena spreading out over
islands or other separated areas, including geopolitical units distributed over disconnected
areas such as islands or colonies.

Whether the trajectories necessary for participants to travel between thesasaare

regarded as part of the spatiotemporal extent or not has 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 activitiegawern disconnected areas imply
travelling through spaces connecting 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 geopali units.

We model E4 Period as a subclass of E2 Temporal Emdityfd&£92 Spacetime Volume. The
latter is intended as a phenomenal spacetime volume as defined in CIDOC CRMgeo (Doerr
and Hiebel, 2013). By virtue of this multiple inheritance we can discuss the physical extent of
an instance of E4 Period without represenf each instance of it together with an instance

of its associated spacetime volume. This model combines two quite different kinds of
substance: an instance of E4 Period is a phenomgnbile an instance of E92 Spacetime
Volume is an aggregation of poiin spacetime. However, the real spatiotemporal extent of
an instance of E4 Period 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 E4 Period.
Therefore, this multiple inheritance is unambiguous and effective and furthermore
corresponds to the intuitions of natural language.

There are two different conceptuali sations

features or by historical context. Forexampl “ | mpr essi oni sm” can be

lasting from approximately 1870 to 1905 during which paintings with particular
characteristics were produced by a group of artists that included (among others) Monet,
Renoir, Pissarro, Sisley and Degas. AltévaBt, it can be regarded as a style applicable to all
paintings sharing the characteristics of the works produced by the Impressionist painters,
regardless of historical context. The first interpretation is an instance of E4 Period, and the
second definesnorphological object types that fall under E55 Type.

A geopolitical unit as a specific case of an instance of 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 adimistrative system that establishes a geopolitical unit. Examples from the
modern period are countries or administrative areas of countries such as districts whose
actions and structures define activities and phenomena in the area that they intend to
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govemn. The borders of geopolitical units are often defined in contracts or treaties although
they may deviate from the actual practice. The spatiotemporal properties of Geopolitical
units can be modelled through the properties inherited from E92 Spacetimanéolu

Another specific case of an E4 Period is the actual extent of the set of activities and
phenomena as evidenced by their physical traces that define a settlement, such as the
populated period of Nineveh.

Examples:

Jurassic (Hallam, 1975)

Populated Pedd of Nineveh

Imperial Rome under Marcus Aurelius
European Bronze Age (Harrison, c2004)
Italian Renaissance (Macdonald, 1992)
Thirty Years War (Lee, 1991)

Sturm und Drang (Berkoff, 2013)
Cubism (Cox, 2000)

v > D D D D

In First Order Logic:
E4(x)0 E2(x)
E4(x)0 E92X)

Properties
P7took place at (witnessedE53Place
P8took place on or within (withessedg18Physical Thing
P9consists of (forms part offz4Period

TO (new)

E4 Period

Subclass of:  E2Temporal Entity
Subclass of E92Spacetime 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 ophysical coherence of these phenomena that identify an instance of E4
Periodandnotthe s soci ated spatiotemporal extent. Thi s
space in an abstract physical sense that the actual process of growth, spread and retreat has

covered. Consequently, different periods can overlap and coexist in time and space, such as

when a nomadic culture exists in the same area and time as a sedentary culture. This also

means that overlapping land use rights, common among first nations, amtaunts

overlapping periods.

Often, this class is used to describe prehist
Period”, the “Ming Dynasty” or the “McCarthy I
of settlements are regarded as special caseE4 Period. However, 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 modknical birth, an instance of E67 Birth, can be

seen as both a single event, i.e., an instance of E5 Event, and as an extended period, i.e., an
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instance of E4 Period, that consists of multiple physical processes and complementary
activities performed by mitiple instances of E39 Actor.

As the actual extent of an instance of E4 Period in spacetime we regard the trajectories of
the participating physical things during their participation in an instance of E4 Period. This
includes the open spaces via whiclesie things have interacted and the spaces by which
they had the potential to interact during that period or event in the way defined by the type
of the respective period or event. Examples include the air in a meeting room transferring
the voices of the pdicipants. Since these phenomena are fuzzy, we assume the
spatiotemporal extent to be contiguous, except for cases of phenomena spreading out over
islands or other separated areas, including geopolitical units distributed over disconnected
areas such aslands or colonies.

Whether the trajectories necessary for participants to travel between these areas are
regarded as part of the spatiotemporal extent or not has to be decided in each case based on
a concrete analysis, taking use of the sea for other pseg than travel, such as fishing, into
consideration. One may also argue that the activities to govern disconnected areas imply
travelling through spaces connecting them and that these areas hence are spatially
connected in a way, but it appears countétiitive to consider for instance travel routes in
international waters as extensions of geopolitical units.

We model E4 Period as a subclass of E2 Temporal Entity and of E92 Spacetime Volume. The
latter is intended as a phenomenal spacetime volume as ddfin CIDOC CRMgeo (Doerr

and Hiebel, 2013). By virtue of this multiple inheritance we can discuss the physical extent of
an instance of E4 Period without representing each instance of it together with an instance
of its associated spacetime volume. Thisdel combines two quite different kinds of

substance: an instance of E4 Period is a phenomanhite an instance of E92 Spacetime
Volume is an aggregation of points in spacetime. However, the real spatiotemporal extent of
an instance of E4 Period is redad 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 to the intitions of natural language.

The typical use of this class in cultural heritage documentation is for documenting cultural

and artistic periodsThere are two differentonceptualization® f * arti stic styl e’ ,
either by physical features or by historicalo nt e x t . For exampl e, “1 mpr e
viewed as a period in the European sphere of influence lasting &monoximately 1870 to

1905 during which paintings with particulararacteristics 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 characteristics of the

works produced by the Impssionist painters, regardless of historical context. The first

interpretation is an instance of E4 Period, and the second defines morphological object types

that fall under E55 Type.

A geopolitical unit as a specific case of an instance of E4 Periadgsttbf activities and
phenomena related to the claim of power, the consequences of belonging to a jurisdictional
area and an administrative system that establishes a geopolitical unit. Examples from the
modern period are countries or administrative aredsountries such as districts whose
actions and structures define activities and phenomena in the area that they intend to
govern. The borders of geopolitical units are often defined in contracts or treaties although
they may deviate from the actual price. The spatiotemporal properties of Geopolitical

units can be modelled through the properties inherited from E92 Spacetime Volume.
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Another specific case of an instance of E4 Period is the actual extent of the set of activities
and phenomena asvidencedby their physical traces that define a settlement, such as the
populated period of Nineveh.

Examples:

Jurassic (Hallam, 1975)

Populated Period of Nineveh

Imperial Rome under Marcus Aurelius
European Bronze Age (Harrison, c2004)
Italian Renaissance (Mamdald, 1992)
Thirty Years War (Lee, 1991)

Sturm und Drang (Berkoff, 2013)
Cubism (Cox, 2000)

v D D D D D

In First Order Logic:
E4(x)0 E2(x)
E4(x)0 E92(X)

Properties
P7took place at (witnessedE53Place
P8took place on or within (withessedg18Physical Thing
P9consists of (forms part of z4Period

E6 Destruction
DECISION The sig accepted CEO & GB's proposal to ig
Destruction remains as it were in v.6.2.7/8.

E11 Modification
DECISION The sig acgCiepe edd €E®Ot isom do ftonthadcdpénote.r om f i r
E11 Madification changed

FROM (old)

E11 Modification

Subclass of: E7Activity

Superclass of: E12Production
E79Part Addition
E80Part Removal

Scope note: This class comprised instances of E7 Activity that create, alter or change instances of E24
Physical Humaivade Thing.

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

Since the distinction between modification and production is not alwasar chodification

is regarded as the more generally applicable concept. This implies that some items may be
consumed or destroyed in an instance of E11 Modification, and that others may be produced
as a result of it. An event should also be documentedguaiminstance of E81

Transformation if it results in the destruction of one or more objects and the simultaneous
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Examples:

production of others using parts or material from the originals. In this case, the new items
have separate identities.

If the instance of E2Pesign or Procedure utilized for the modification prescribes the use of
specific materials, they should be documented using propef8 foresees use of (use
foreseen by)E57 Material of E29 Design or Procedure, rather thaP¥26 employed (was
employedn): E57 Material.

A the construction of the SS Great Britain (E(@)egot 1971)

A the impregnation of the Vasa warship in Stockholm for preservation after ({9&®rs,
c2010)

A the transformation of the Enola Gay into a museum exhibit byNa&onal Air and
Space Museum in Washington DC between 1993 and 1995 (E12, E81)Z0@Kel

A the last renewal of the gold coating of the Toshogu shrine in Nikko, J&adirand
Dougi| 2012)

In First Order Logic:

Properties:

TO (new)

E11 Modificdion

Subclass of:
Superclass of:

Scopenote:

Examples:

E11(xp E7(x)

P31has modified (was modified bylEL8 Physical Thing
P126employed (was employed ite57Material

E7Activity
E12Production
E79Part Addition
E80Part Removal

This class comprises instances of E7 Activity that create, alter or change instances of E24
Physical HumaiMade Thing.

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

Since the distinction between modification and production is not always clear, modification
is regarded as the more generally applicable concept. This implies that some items may be
consumed or destroyeth an instance of E11 Modification, and that others may be produced
as a result of it. An event should also be documented using an instance of E81
Transformation if it results in the destruction of one or more objects and the simultaneous
production of otters using parts or material from the originals. In this case, the new items
have separate identities.

If the instance of E29 Design or Procedure utilized for the modification prescribes the use of
specific materials, they should be documented using prope68 foresees use of (use
foreseen by)E57 Material of E29 Design or Procedure, rather thaP426 employed (was
employed i) E57 Material.

A the construction of the SS Great Britain (E(@)egor 1971)
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A the impregnation of the Vasa warship $tockholm for preservation after 19%@dafors,
2010)

A the transformation of the Enola Gay into a museum exhibit by the National Air and
Space Museum in Washington DC between 1993 and 1995 (E12, E81)30@Kel

A the last renewal of the gold coating ofélroshogu shrine in Nikko, Jap&ali and
Dougi| 2012)

In First Order Logic:
E11(xp E7(x)

Properties:
P31has modified (was modified byl¥18 Physical Thing
P126employed (was employed ife57Material

E13 Attribute Assignment
DECISION The sig acceipnterdo dCuECQ’iso ne da ft “(iithesasesonl8 e s o f 7
Attribute! 3 aA Ay YSyYy G Y I NJoa thdissofe ndte. BlAttiibuté Asksighmefit changed

FROM (old)

E13 Attribute Assignment

Subclass of: E7 Activity

Superclass of: E14 Condition Assessment
E15 Identifier Assignment
E16 Measurement
E17 Type Assignment

Scope note: This class comprises the actions of making assertions about one property of an object or any
single relation between two items or concepts. The type of the property asserted to hold
between two items or concepts can be described by the propfty7 assigned property
type: E55 Type.

For example, the class describes the actions of people making propositions and statements
during certain scientific/scholarly procedures, e.g. the person and date when a condition
statement was made, an identifieras assigned, the museum object was measured, etc.
Which kinds of such assignments and statements need to be documented explicitly in
structures of a schema rather than free text, depends on whether this information should be
accessible by structured quesie

This class allows for the documentation of how the respective assignment came about, and

whose opinion it was. Note that all instances of properties described in a knowledge base are

the opinion of someone. Per default, they are the opinion of the teaaintaining the

knowledge base. This fact must not individually be registered for all instances of properties

provided by the maintaining team, because it would result in an endless recursion of whose

opinion was the description of an opinion. Therefoiteg Liseof E13 Attribute Assignment

marks the fact, that the maintaining team is in general neutral to the validity of the
respective assertion, but registers someone el
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All properties assigned in such an action can aéseden as directly relating the respective
pair of items or concepts. Multiple use of instances of E13 Attribute Assignment may possibly
lead to a collection of contradictory values.

All cases of properties in this model that are also described indirgathyigh a subclass of

E13 Attribute Assignment are characterised as "short cuts" of a path via this subclass. This
redundant modelling of two alternative views is preferred because many implementations
may have good reasons to model either the actionsgfeation or the short cut, and the
relation between both alternatives can be captured by simple rules.

Examples:
A the assessment of the current ownership of Mat

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

Properties:
P140assigned attribute to (was attributed by): E1 CRM Entity
P141 assigned (was assigned by): E1 CRM Entity

P177 assigned property type E55 Type

TO (new)

E13 Attribute Assignment

Subclass of: E7 Activity

Superclass of: E14 Condition Assessment
E15 Idetifier Assignment
E16 Measurement
E17 Type Assignment

Scope note: This class comprises the actions of making assertions about one property of an object or any
single relation between two items or concepts. The type of the property asserted to hold
betweentwo items or concepts can be described by the property P177 assigned property
type: E55 Type.
For example, the class describes the actions of people making propositions and statements
during certain scientific/scholarly procedures, e.g. the person arte @ien 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 schema rather than free text, depends on whetheritiformation should be
accessible by structured queries.
This class allows for the documentation of how the respective assignment came about, and
whose opinion it was. Note that all instances of properties described in a knowledge base are
the opinion of someone. Per default, they are the opinion of the tearmtagiing the
knowledge base. This fact must not individually be registered for all instances of properties
provided by the maintaining team, because it would result in an endless recursion of whose
opinion was the description of an opinion. Therefore, thee of instances @13 Attribute
Assignment marks the fact, that the maintaining team is in general neutral to the validity of
the respective assertion, but registers someol
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All properties assigned in such an act@am also be seen as directly relating the respective
pair of items or concepts. Multiple use of instances of E13 Attribute Assignment may possibly
lead to a collection of contradictory values.

All cases of properties in this model that are also describditectly through a subclass of

E13 Attribute Assignment are characterised as "short cuts" of a path via this subclass. This
redundant modelling of two alternative views is preferred because many implementations
may have good reasons to model either thatian of assertion or the short cut, and the
relation between both alternatives can be captured by simple rules.

Examples:

A the assessment of the current ownership of

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

Propeties:
P140 assigned attribute to (was attributed by): E1 CRM Entity
P141 assigned (was assigned by): E1 CRM Entity
P177 assigned property type E55 Type

E14 Condition Assessment
DECISION he sig agreed that amprovement d the scope note would be usefutowever, due to
time limitations, the scope note should do as is.

HW (but not for version 7.0): The sig appointed MD to do the rewrite. TV, MA & DF can also be
involved in this HW

E16 Measurement
DECISIONrhe sig did soe editorial work on the scope note, to make it more legible. The scope
note changed

FROM (old)
E16 Measurement

Subclass of:  E13 Attribute Assignment

Scope note: This class comprises actions measuring quantitative physical properties and othertkiatues
can be determined by a systematic, objective procedure of direct observation 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 naybe named explicitly. In
the formercase, the property P16 used specific object (was used for): E70 Thing should be
used to specify the information carriers used as empirical basis for the measurement activity.

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

The E16 Measurement may use simple counting or tools, such as yardsticks or radiation
detection devices. The interest is in the method and care appliethagdhe reliability of the
result may be judged at a later stage, or research continued on the associated documents.
The date of the event is important for dimensions, which may change value over time, such
as the length of an object subject to shrinkalyeethods and devices employed should be
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associated with instances of E16 Measurement by properties such as P33 used specific
technique: E29 Design or Procedure, P125 used object of type: E55 Type, P16 used specific
object (was used for): E70 Thing, whasebasic techniques such as "carbon 14 dating" should
be encoded using P2 has type (is type of): E55 Type. Details of methods and devices reused
or reusable in other instances of E16 Measurement should be documented for these entities
rather than the meastements themselves, whereas details of particular execution may be
documented by free text or by instantiating adequate sdtivities, if the detail may be of
interest for an overarching query.

Regardless whether a measurement is made by an instrumey buman senses, it
represents the initial transition from physical reality to information without any other
documented information object in between within the reasoning chain that would represent
the result of the interaction of the observer or devicahieality. Therefore, inferring
properties of depicted items using image material, such as satellite images, is not regarded
as an instance of E16 Measurement, but as a subsequent instance of E13 Attribute
Assignment. Rather, only the production of theaiges, understood as arrays of radiation
intensities, is regarded as an instance of E16 Measurement. The same reasoning holds for
other sensor data.

Examples:

A measurement of height of silver cup 232 on thesBAugust1997

A the carbon 14 d@mnmitriqegr o3pdeire 1“ISchion 1996 [an ab
Palaeolithic complete wooden spear found in Schoeningen, Niedersachsen, Germany in
1995] (Kouwenhoven, 1997)

A The pixel size of the jpeg version-3d Titian’ :
freely downl oadable from the National Gallery
<https://www.nationalgallery.org.uk/paintings/titiafbacchusand-ariadne> is 581600 pixels.

A The scope note of E21 Person in the Definition of the CIDOC Conceptual Reference Model
Version 5.4 as downloaded from <http://www.cidec
crm.org/sites/default/files/cidoc_crm_version_5.0.4.pdf> consists of 77 words.

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

Properties:
P39 measured (was measured by): E1 CRM Entity
P40 observed dimension (was observeld E54 Dimension

TO (new)
E16 Measurement

Subclass of:  E13 Attribute Assignment

Scope note: This class comprises actions measuring quantitative physical properties and other values that
can be determined by a systematic, objective procedure of dwbservation 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 case that the carrier can be namedethropertyP16 used specific object (was useq
shouldbe used to indicate the instan¢®of E18 Physical Thinigat used aghe empirical
basis for the measurement activity.

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

>

>

The E16 Measurement may use simple counting or tools, such as yardsticks or radiation
detection devices. The inteseis in the method and care applied, so that the reliability of the
result may be judged at a later stage, or research continued on the associated documents.
The date of the event is important for dimensions, which may change value over time, such
as thelength 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: E29 Design or Procedure, P125 used object of type: E55 Type, P16 used specifi
object (was used for): E70 Thing, whereas basic techniques such as "carbon 14 dating" should

be encoded using P2 has type (is type of): E55 Type. Details of methods and devices reused

or reusable in other instances of E16 Measurement should be documémtéldese entities
rather than the measurements themselves, whereas details of particular execution may be
documented by free text or by instantiating adequate sdtivities, if the detail may be of
interest for an overarching query.

Regardless whether 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 within the reasoning chain that would represent
the result of theinteraction 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 E16 Measurement, but as a subsequent instance of E13 Attribute
Assignmat. Rather, only the production of the images, understood as arrays of radiation
intensities, is regarded as an instance of E16 Measurement. The same reasoning holds for
other sensor data.

measurement of height of silver cup 232 on theé'2dugus 1997

the carbon 14 dating of the “Schoeninger
Palaeolithic complete wooden spear found in Schoeningen, Niedersachsen, Germany in
1995] (Kouwenhoven, 1997)

Speet

The pixel size of t hiagBaggheigand/Asiadeiframlsdds Ti t i an’

freely downl oadable from the National Gal
<https://www.nationalgallery.org.uk/paintings/titiasbacchusand-ariadne> is 581600 pixels.
The scope note of E21 Person in the Definition of thedCI@onceptual 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:

Properties:

E16(x)5 E13(x)

P39 measured (was measured by): E1 CRMyENti
P40 observed dimension (was observed in): E54 Dimension

E25 HumasMade Feature
DECISIONIhe sidixed a typo in the scope note. The scope note changed

FROM (old

)

E25 HumarMade Feature

Subclass of:

Scope Note:

E24Physical Humaiviade Thing
E26Physical Feature

This class comprise$igsical features that are purposely created by human activity, such as
scratches, artificial caves, artificial water channels, etc. In particular, it includes the
information encoding features on mechanical or digital carriers.
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No assumptions are made as to the extent of modification required to justify regarding a

feature as humamma d e . For example, rock art or even “c¢
regarded as types of E25 Humitade Feature.

Examples:
A the Manchester Shiganal (Famie, 1980)
A Michael Jackson’s nose following plastic sur
A Thelaser eadabl e “pits” engr avedR, dopyngsoyg®df 4 on Ma

Edith Piaf’' s.
A The carved letters on the Rosetta Stone

In First Order Logic:
E25(x0 E24(x)
E25x)0 E26(x)

TO (new)
E25 HumarMade Feature

Subclass of: E24Physical Humaiade Thing
E26Physical Feature

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

No assumptions are made as to the extent of modification required to justify regarding a
feature as humama d e . For exampl e, rock art or even “c
are regarded as types of E25 Huridade Fature.

Examples:

the Manchester Ship Canal (Famie, 1980)

Mi chael Jackson’s nose following plastic sur

Thelaser eadabl e “pits” engr avedR, dopymgsorgddE 4 on Me
Edith Piaf’'s.

A The carved letters on the Rosetta Stone

v > >

In First Order Logic:
E25(x)0 E24(x)
E25(x)0 E26(x)

E27 Site
DECISIONIhe siglecided not to edit the scope note. It is left as is.

E31 Document
DECISIONIhe sigaccepted the changes proposed by CEO. The scope note changed

FROM (old)

E31 Document

Subclass of:  E73Information Object
Supeclass of:  E32Authority Document

Scope nte: This class comprises identifiable immaterial items that make propositions about reality.
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These propositions may be expressed in text, graphics, images, audiograms, videograms or

by other similar means. Documentaticiatabases areegarded as speciataseof E31

Document. This class should not be confused wi
Information Technology, which is compatible with E73 Information Object.

Examples:
A the Encyclopaedia Britannica (E32) (Kogan, 1958)
A The image content of the photof the Allied Leaders at Yalta published by UPI, 1945
(E36)
A the Doomsday Book

In First Order Logic:
E31(xp E73(x)

Properties:
P70documents (is documented infE1CRM Entity

TO (new)

E31 Document

Subclass of: E73Information Object
Superclass of: E32Authority Document

Scope note: This class cuprises identifiable immaterial items that make propositions about reality.

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

means. Documentatiodatabases areegarded as instances of E31 Documdihitis class should not be

confused with the concept “document” in Information T
Object.

Examples:
A the Encyclopaedia Britannica (E32) (Kogan, 1958)
A The image content of the photo of the Allied Leadersaitaypublished by UPI, 1945
(E36)
A the Doomsday Book

In First Order Logic:
E31(xp E73(x)

Properties:
P70documents (is documented infglCRM Entity

E33 Linguistic Object
DECISION he sig decided to review this class and harmonize it with P190 has symbolic object.

HW: MD and RS to do the rewrite, SS and CEO to assist them.

HW: PR will contribute with respect to the different levels of symbolic specificity.

The resulted HW should be included in 7.0

HW: NCtoimplement he new scope imRDFe’ s i mplication

E34 Inscription
DECISIONrhe sigaccepted the change proposed bE@ (too restrictive, if not just wrong that
inscriptions are short texts). The scope note changed

FROM (old)
E34 Inscription
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Subclass of: E33Linguistic Object
E37Mark

Scope note: This class comprises recogabile, shorttexts attached tonstances of E24 Physical Hurman
Made Thing.

The transcription of the text can be documented in a note by P3 has note: E62 String. The
alphabet used can be documented by P2 has type: E55 Type. This class does not intend to
describe the idiosyncratic charactstics of an individual physical embodiment of an

inscription, but the underlying prototype. The physical embodiment is modelled in the CIDOC
CRM as instances of E24 Physical HuMade Thing.

The relationship of a physical copy of a book to the tegoiitains is modelled using E18
Physical Thing. P128 carries (is carried by): E33 Linguistic Object.

Examples:
A “keep off the grass” on a sign stuck in t
A The text published in Corpus Inscriptionum Latinarum V 895
A Kiroy was here

In First Order Logic:
E34(x) E33(x)
E34(x) E37(x)

TO (new)

E34 Inscription

Subclass of: E33Linguistic Object
E37Mark

Scope note: This class comprises recogatbile, texts attached to instaes of E24 Physical Humdfade
Thing.

The transcription of the text can be documented in a note by P3 has note: E62 String. The
alphabet used can be documented by P2 has type: E55 Type. This class does not intend to
describe the idiosyncratic characterigtiof an individual physical embodiment of an

inscription, but the underlying prototype. The physical embodiment is modelled in the CIDOC
CRM as instances of E24 Physical HuMade Thing.

The relationship of a physical copy of a book to the text it coisté modelled using E18
Physical Thing. P128 carries (is carried by): E33 Linguistic Object.

Examples:
A “keep off the grass” on a sign stuck in t
A The text published in Corpus Inscriptionum Latinarum V 895
A Kilroy wa here

In First Order Logic:
E34(x) E33(x)
E34(x) E37(x)

E36 Visual Item
DECISIONIhe sig accepted thephrasingoroposed by CEQOThe scope note changed

FROM (old)
E36 Visual Item
Subclass of: E73Information Object
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Superclass of: E37Mark
Scope Note:  This class comprises the intellectual onceptual aspects of recognisable marks and images.

This class doewot intend to describe the idiosyncratic characteristics of an individual physical
embodiment of a visual item, but the underlying prototype. For example, a mark such as the
ICOM logo is enerally 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. This means that 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 Humaiviade Thing that carry the same visual symbols, marks or images etc. The
property P62 depicts (is gcted by)between E24 Physical Humafade Thing and depicted
subjects (E1 CRM Entiggn be regarded as a short aftthe more fully developed path from

E24 Physical HumavWlade Thing throug®65 shows visual item (is shown,l36 Visual Item,

P138 repesents (has representatioty ELCRM Entity, which in addition captures the optical
features of the depiction.

Examples:

A the visual appearance of Monet’'s “La Pie?”
A the CocaCola logo (E34)
A the ChiRho (E37)

A the communist red star (E37)

In First Ordet.ogic:
E36(x) E73(x)

Properties:
P138represents (has representan): ELCRM Entity
(P138.1 mode of representatioE55Typé

TO (new)

E36 Visual Item

Subclass of: E73Information Object
Superclass of: E37Mark

Scope Note:  This class comprises the intellectual onceptual aspects of recognisable marks and images.

This class doa®ot intend to describe the idiosyncratic characteristics of an individual physical
embodiment of a visual item, but the underlying prototype. For example, a mark such as the
ICOM logo is enerally 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. This means that 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 Humaiviade Thing that carry the same visual symbols, marks or images etc. The
property P62 depicts (idepicted bypetween E24 Physical Humafade Thing and depicted
subjects (E1 CRM Entitig) a shortcutof the more fully developed path from E24 Physical
HumanMade Thing throughP65 shows visual item (is shown ,bEB6 Visual Item138
represents (has presentation)to E1CRM Entity, which in addition captures the optical
features of the depiction.

Examples:

A the visual appearance of Monet’'s “La Pie”
A the CocaCola logo (E34)
A

the ChiRho (E37)
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A the communist red star (E37)

In First Order Logic:
E36(30 E73(x)

Properties:
P138represents (has representatiorfElCRM Entity
(P138.1mode of representationE55Typé
E53 Place
DECISIONrhe sig accepted theditorial change proposed b EO The scope note changed
FROM (old)
E53 Place

Subclass of: E1CRM Entity

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

The i nstances of E53 Place are uswually deter mii
objects such as buildings, cities, mountains, rivers, or dedicated geodetic marks. A Place can
be determined by combining a frame of reference and a location wipeet to this frame.

It is sometimes argued that instances of E53 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 Imeore precise. In particular, we are often
interested in position in relation to large, mobile objects, such as ships. For example, the
Place at which Nelson died is known with reference to a large mobile obié¢dil.S Victory.

A resolution of this Place iterms of absolute coordinates would require knowledge of the
movements of the vessel and the precise time of death, either of which may be revised, and
the result would lack historical and cultural relevance.

Any instance of E18 Physical Thing can saswe frame of reference for an instance of E53
Place. This may be documented using the propB$7 is at rest relative to (provides
reference space far)

Examples:

the extent of the UK in the year 2003

the position of the hallmark on the inside of mgedding ring

the place referred to in the phrase: “Fish c
of the Arve and the Rhone”

A here-><

> > >

In First Order Logic:
E53(x)0 E1(x)

Properties:
P89falls within (contains)E53Place
P121overlaps with:E53Place
P122borders with:E53Place
P157is at rest relative to (provides reference space f&):8Physical Thing
P168place is defined by (defines placd94Space Primitive
P171at some place within E94Space Primitive
P172contains :E94Space Primitive
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TO (new)
E53 Place
Subclass of: E1CRM Entity

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

The instances of E53 Place are usuallgdetmi ned by reference to the i
objects such as buildings, cities, mountains, rivers, or dedicated geodetic marks, balsmay

be determined by reference to mobitebjects A Place can be determined by combining a

frame of reference and a location with respect to this frame.

It is sometimes argued that instances of E53 Place are best identified by global coordinates
or absolute reference systems. However, relative refesmare often more relevant in the
context of cultural documentation and tend to be more precise. In particular, we are often
interested in position in relation to large, mobile objects, such as ships. For example, the
Place at which Nelson died is knowithweference to a large mobile objeetH.M.S Victory.

A resolution of this Place in terms of absolute coordinates would require knowledge of the
movements of the vessel and the precise time of death, either of which may be revised, and
the result would &ck historical and cultural relevance.

Any instance of E18 Physical Thing can serve as a frame of reference for an instance of E53
Place. This may be documented using the propBa$7 is at rest relative to (provides
reference space far)

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 the phrase: “Fish c
of the Arve and the Rhone”
A here-><

In First Order Logic:
E53(x)0 E1(x)

Properties:
P89falls within (conains):E53Place
P121overlaps withE53Place
P122borders with:E53Place
P157is at rest relative to (provides reference space f&):8Physical Thing
P168place is defined by (defines placd94Space Primitive
P171at some place withinE94Space Primitive
P172contains :[E94Space Primitive

nesS Type
DECISIONThereia mi ssing property (CEO’'s comment menti o
property, discussed in issue 401). However, the reference to the issue has a typo.

HW: CEO is to find the right issue, and add the property to the set of properties connecti FRO
E55 Type TO some class.

E58 Measurement Unit
DECISIONrhe sig accepted theditorial change proposed by CEO. The scope note changed
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FROM (old)

E58 Measurement Unit

Subclass of:
Superclass of:

Scope Note:

Examples:

E55Type
E98Currency

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

This type is used categorically in the model without reference to instances of i, i.e. the
Model does not foresee thdescription of instances of instances of E58 Measurement Unit,
e. g. “instances of cm”.

Systeme International (Sl) units or internationally recognized-8bterms should be used
whenever possibleSO80000:2009 Archaic Measurement Units used in histat records
should be preserved.

cm [centimetre]

km [kilometre]

m [meter]

m/s [meters per second] (Hau, 1999)
A [Ampere]

GRD [Greek Drachme] (Daniel, 2014) (E98)
“C [degrees centigrade] (Beckman, 1998)

> >y >y >y D> D> D>

In First Order Logic:

TO (new)

E58(x)5 E55(x)

E58 Measurement Unit

Subclass of:
Superclass of:

Scope Note:

Examples:

ES Type
E98Currency

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

This type is used categorically in the model without reference to instances of i, i.e. the
Model does not foresee thdescription of instances of instances of E58 Measurement Unit,
e. g. “instances of c¢cm”.

Systéme International (SI) units or internationally recognized&lbterms should be used
whenever possible, such as those defined ®80000:2009. Archaic Measurerhémits
used in historical records should be preserved.

cm [centimetre]

km [kilometre]

m [meter]

m/s [meters per second] (Hau, 1999)

A [Ampere]

GRD [Greek Drachme] (Daniel, 2014) (E98)
A "C [degrees centigrade] (Beckman, 1998)

v D D

In First Order agic:
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E58(x)0 E55(x)

n6é2 String
DECISIONrhe sig decided not to implement any changes. The definition of E62 String is to remain as
is.

n68 Dissolution
DECISIONrhe sig accepted the change proposed by CEO. The scope note changed

FROM (old)
E68Dissolution
Subclass of: E64End of Existere

Scope note: This class comprises the events that result in the formal or informal termination of an
instance ofE74 Group of people.

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

Examples:
A the fall of the Roman Empire (Whittington, 1964)
A the liquidation of Enron Corporation (Atlas, 2001)

In First Order Logic:
E68(x) E64(x)

Properties:
P99dissolved (was dissolved b¥§74Group

TO (new)
E68 Dissolution
Subclass of: E64End of Existence

Scope note: This class gaprises the events that result in the formal or informal termination of an
instance ofE74 Group.

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

Examples:
A the fall of the Roman Empit@Vhittington, 1964)
A the liquidation of Enron Corporation (Atlas, 2001)

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

Properties:
P99dissolved (was dissolved b¥§74Group

E89 Propositional Object.

DECISIONThesigac e pt e d CE O’addthp refergpnoesahéir existence irrespective of a

physical carrierifherited from E28 Conceptual Object, no need to be repeated in the scope note of
itssubclassgsi . e. t he sentence “ An i ndodsaohdegendmha E89 Pr o
specific physical carrier, which can include human memory, and it can exist on one or more carriers
simultaneously”. The scopéeidnotcarme f or E89 Proposi't
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E90 Symbolic Object.

DECISION The si g a c oselpadd dref@€@dnce toghe property P190 has symbolic
content and todelete the reference to their existence irrespective of a physical carrier (inherited
from E28 Conceptual Object, no need to be repeated in the scope note of its subclassdb
sentence “An instance of E89 Propositional Objec

whi ch

scope note folE90 Symbolic Objechanged

FROM (old)

E90 Symblic Object

Subclass of:

Superclassf:

Scope note:

Examples:

E28Conceptual Object
E72Legal Object
E73Information Object
E41Appellation

This class comprises identifialsgmbols and any aggregation of symbols, such as characters,
identifiers, traffic signs, emblems, texts, data sets, images, musical scores, multimedia
objects, computer program code or mathematical formulae that have an objectively
recognizable structurerad 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 E89 Propositional Object does not depend on a specific physical
carrier,which can include human memory, and it can exist on one or more carriers
simultaneously. Ainstance of E90 Symbolic Object may or may not have a specific
meaning, for example an arbitrary character string.

In some cases, the content of an instance of E@fbolic Object may completely be
represented by a serialized digital content model, such as a sequence otA&gled
characters, an XML or HTML document, or a TIFF image. The piepdras notallows for
the description of this content model. Inaer to disambiguate which symbolic level is the
carrier of the meaning, the property3.1 has typean be used to specify the encoding (e.g.
"bit", "Latin character", RGB pixel).

can include human memory, and it can exi

st

A “ecognizabl’

A The -smooki ng” sign (E36)

A “BM0O00038850.JPG” (E41)

A image BM000038850.JPG from the Clayton Herbarium in London (E36)

A The distribution of form, tone and colour fo
“Mona Lisa” in daylight (E36)

A The Iltalian text of Dante’s “Diewoitcala Commedi &
editon[ I / 2YYSRALlF &aS0O2yR2 f QF yiAQMilagodzt 31 GF F  Oc

Mondadori, 196667 (= Le Opere di Dante Alighieri, Edizione Nazionale a cura della
Societa Dantesca Italiana, VH4)1L (E33)

In First Order Logic:

Properties:

E90(x) E2§x)
E90(x)0 E72(x)

P106is composed of (forms part of£90S/mbolic Object
P190has symbolic content: E62rig
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TO (new)

E90 Symbolic Object

Subclass of:  E28Conceptual Object
E72Legal Object

Superclass of: E73Information Object
E41Appellation

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

It includes sets of signs of any nature, which may serve to designate something, or to
communicate some propositional content. An instance of E90 Symbolic Object may or may
not have a specific meaning, for example an arbitrary character string.

In some caseshe content of an instance of E90 Symbolic Object may completely be
represented by a serialized digital content model, such as a sequence oeA&aied
characters, an XML or HTML document, or a TIFF image. The piepdras notand its
subpropertyP190 has symbolic conteatlow for the description of this content model. In
order to disambiguate which symbolic level is the carrier of the meaning, the proparfy
has typecan be used to specify the encoding (e.g. "bit", "Latin character”, RGR pixel

Examples:

A “ecognizabl’

A The -smooki ng” sign (E36)

A “BM0O00038850.JPG” (E41)

A image BM000038850.JPG from the Clayton Herbarium in London (E36)

A The distribution of form, tone and colour foc
“Mona Lisa(E36in daylight

A The Iltalian text of Dante’s “Divina Commedi @
editon[ I / 2YYSRALlF aSO2yR2 f QlFyiAaQMiagodzt 31 GF | Oc

Mondadori, 196667 (= Le Opere di Dante Alighieri, Edizione Nazionale a cura della
Societa Dantesca Italiana, VH4)1L (E33)

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

Properties:
P106is composed of (forms part offf90Symbolic Object
P190has symbolic content: E62 String

2. Properties
Pl is identified by
DECISIONrhe sig accepted the edit by CEO (deletion of the wrong part of the shortcut). The scope
note for P1 is identified by changed

FROM (old)

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

Superproperty of E1 CRM Entity. P48 has preferred identifier (is preferred identifier of): E42 Identifier
E71 HumarMade Thing. P102 has title (is title of): E35 Title
Quantification: many to many (0,n:0,n)

49


file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_E28_Conceptual_Object
file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_E72_Legal_Object
file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_E73_Information_Object
file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_E41_Appellation
file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_P106_is_composed_of%20(forms%20part%20of)
file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_E90_Symbolic_Object
file:///C:/Users/Eleni/Dropbox/ET_46th%20crm-sig%20meeting,%20Athens,%2025-28%20Feb%202020/day_4/CIDOC%20CRM_v6.2.8%20Definition_esIP-draft%202_ceo_comments.docx%23_P190_has_symbolic

Scope note:

Examples:

This property describes the nangior identification of any real world item by a name or any
other identifier.

This property is intended for identifiers in general use, which form part of the world the
model intends to describe, and not merely for internal database identifiers whichpeific

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 insesof E53 Place. The property

does not reveal anything about when, where and by whom this identifier was used. A more
detailed representation can be made using the fully developed (i.e. indirect) path through
E15 Identifier Assignment.

In First Order Logic:

TO (new)

P1 is identified by (identifies)

Domain:
Range:
Superproperty aof

Quantification:

Scope note:

Examples:

Plisidentifiedby i denti fies), is a shortcut for the pa
was attributed by’', “E15 I1'ded2 ilfdent iAfsisdrg’n,me'nR
alternative form to 'E41 Appellation’

the capital of Italy (E53)isednt i fi ed by “ Rome” (E41)

text250143 2 (E33) is identified by “The Decline ar
P1(x,y) EL1(x)

P1(xyp E41(y)

E1 CRM Entity

E41 Appellton

E1 CRM Entity. P48 has preferred identifier (is preferred identifier of): E42 Identifier

E71 HumasMade Thing. P102 has title (is title of): E35 Title

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

This property describes the naming or identification of any real world item by a name or any

other identifier.

This property is intended for identifiers in general use, which form part of the world the

model intends to describe, and not merely for intetidatabase 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 uséar the identification of instances of E53 Place. The property

does not reveal anything about when, where and by whom this identifier was used. A more

detailed representation can be made using the fully developed (i.e. indirect) path through

E15 Identifie Assignment.

P1 is identified by (identifies), is a shortcl
was attributed by’ , “E15 I'dEedn2 ilfd emnrt iAfsisdrg’n.me nt
the capital of Ital¥y¥ (E&%58) is identified by *“I
text2501432 (E33) is identified by “The Decline ar

In First Order Logic:

P1(x,y)0 E1(x)
P1(x,y0 E41(y)
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P2 has type
DECISIONrhe scope note is to be kept as is. The yellow higtdiggnns random and is to be
removed.

P50 has current keeper
DECISIONIhe sig accepted the edit by CEO. The scope nd®@onas current keepehanged

FROM (old)

P50 has current keeper (is current keeper of)
Domain: E18 Physical Thing

Range: E39 Acto

Subproperty of: E18 Physical Thing. P49 has former or current keeper (is former or current keeper of): E39
Actor
Quantification: many to many (0,n:0,n)

Scope note: This property identifies the E39 Actor or Actarso had custody of an instance of E18
Physical Thing at the time of validity of the record or database containing the statement that
uses this property.

P50 has current keeper (is current keeper of) is a shortcut for the more detailed path from
“E18 Physical Thi ntgr anshfreorurgend, t'hPr3c0u g hc'u,s t‘oElly0 T
‘P29 custody received by’', to ‘“E39 Actor’

Examples:

A paintings from The Iveagh Bequest (E18) has current keeper The National Gallery (E74)
In First Order Logic:

P50(x,y) E18(x)

P50(x,yp E39(y)

P50(x,y)0 P49(x,y)

TO (new)

P50 has current keeper (is current keeper of)
Domain: E18 Physical Thing

Range: E39 Actor

Subproperty of: E18 Physical Thing. P49 has former or current keeper (is former or current keeper of): E39
Actor
Quantification: manyto many (0,n:0,n)

Scope note: This property identifies an instance E39 Adtwat had custody of an instance of E18 Physical
Thing at the time of validity of the record or database containing the statement that uses this

property.

P50 has current keepers(current keeper of) is a shortcut for the more detailed path from

‘“E18 Physical Thing’ through, *P30i custody ¢t
‘P29 custody received by, to ‘E39 Actor’'.

Examples:

A paintings from The Iveagh Bequest (E18) barrent keeper The National Gallery (E74)
In First Order Logic:

P50(x,yp E18(x)

P50(x,yp E39(y)

P50(x,yp P49(x,y)

P51 has former or current owner
DECISIONrhe sig accepted the edity CEO. The scope note Rf51 has former or current owner
changed
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FROM (old)

P51 has former or current owner (is former or current owner of)

Domain: E18Physical Thing

Range: E39Actor

Superproperty ofE18Physical Thind?52has current owner (is current owner off39Actor
Quantification: many to many (0,n:0,n)

Scope ote: This property identifiethe E39 Actor thatsor has been the legal owner (i.e. title holder) of
an instance of E18 Physical Thing at some time.

The distinction withP52 has current owner (is current ownerisf)hatP51 has former or

current owneris former or current owner ofjoes not indicate whether the specified owners

are current.P51 has former or current owner (is former or current owneisaf)shortcut for

the more det @myed KR a thidughWtenmary 30K | y SRR &HK S NE K A
Yoy | Ol BZBENIIW 2 DNNBIRR2EIANG fyS TISNEXBERO Actbrir t S (12 QX

Examples:
A paintings from the Iveagh Bequest (Eh8% former or current ownrd_ord Iveagh (E21)

In First Order Logic:
P51(x,y) E18(x)
P51(x,yp E39(y)

TO (new)

P51 has former or current owner (is former or current owner of)
Domain: E18Physical Thing

Range: E39Actor

Superproperty ofE18Physical Thing?52has current owner (is current owner og39Actor
Quantification: many to many (0,n:0,n)

Scope note: This property identifies an instance E39 Actor tisatr had been the legal owner (i.e. title
holder) of an instance of E18 Physical Thing at some time.

The distinction withP52 has current owner (is current ownerisf)hatP51 has former or

current owner (is former or current owner df)es not indicate wether the specified owners

are current.P51 has former or current owner (is former or current owneisaf)shortcut for

the more det @imye d KR athidughWtonkmAly XK yISR 26y SNAKA
w9y | Ol B2Bteansierked HIENE Yo R2RG NI v & F S NMBERO Actbrir £ S (12 QX

Examples:

A paintings from the Ilveagh Bequest (Eh&} former or current owne.ord lveagh (E21)
In First Order Logic:

P51(x,yp E18(x)

P51(x,yp E39(y)

P53 has former or current location
DECISION he sig accepted the edit by CH@e scope note foP53 has former or current location
changed

FROM (old)
P53 has former or current location (is former or current location of)
Domain: E18 Physical Thing
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Range: E53 Place
Superproperty ofE19 PhysicaDbject. P55 has current location (currently holds): E53 Place
Quantification: many to many, necessary (1,n:0,n)

Scope note: This propertyassociatesan instance of E53 Place as the former or current location of an
instance of E18 Physical Thing.

In thecase of E19 Physical Obgdthe property does not allow any indication of the Time
Span during which the E19 Physical Object was located at this Place, nor if this is the current
location.

In the case of immobile objects, the Place would normadiyespond to the Place of
creation.

P53 has former or current location (is former or current location of) is a shortcut. A more

detailed representation can make use of the f
Physical Objectd ,by'hough9 MFP2&ET, mMoR26 moved tcC
‘ E53 Pl ace’
Examples:
A silver cup 232 (E22) has former or current location Display Case 4, Room 23, Museum of
Oxford (E53)
In First Order Logic:
P53(x,yp E18(x)
P53(x,yp E53(y)
TO (new)
P53 has former or current location (is former or current location of)
Domain: E18 Physical Thing
Range: E53 Place
Superproperty ofE19 Physical Object. P55 has current location (currently holds): E53 Place
Quantification: many to many, necessary (1,mJ,
Scope note: This propertyidentifiesan instance of E53 Place as the former or current location of an
instance of E18 Physical Thing.
In the case of instances of E19 Physical Object, the property does not allow any indication of
the TimeSpan duringvhich the instance of E19 Physical Object was located at this instance
of E53 Place, nor if this is the current location.
In the case of immobile objects, the Place would normally correspond to the Place of
creation.
P53 has former or current location f@mer or current location of) is a shortcut. A more
detailed representation can make use of the f
Physical Object’”, though, *P25i moved by’ , ‘ E¢

‘ E53 Pl ace’

Exampes:
A silver cup 232 (E22) has former or current location Display Case 4, Room 23, Museum of
Oxford (E53)
In First Order Logic:
P53(x,yp E18(x)
P53(x,y)p E53(y)
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P54 has current permanent location
DECISIONP54 has current permanent location is to kept as is for v.7.0The issuel55will remain
open MD has an issue to try to deprecate it by proving it is useless.

P59 has section
DECISION he extra textegarding the sig meeting and issue 397 was deleted from the scope note.
It should have never been there. The scope note for P59 has section is:

P59 has section (is located on or within)
Domain: E18 Physical Thing

Range: E53 Place

Quantification: one tomany (0,n:0,1)

Scope note: This property links an area, i.e., an instance of E53 Place to the instance of E18 Physical Thing
upon which it is found. This area may either be identified by a name, or by a geometry in terms of a coordinate
system adapted tdhe shape of the respective instance of E18 Physical Thing. Typically, names identifying
sections of physical objects are composed of the name of a kind of part and the name of the object itself, such
as "The poop deck of H.M.S. Victory", which is compa$édoop deck" and "H.M.S. Victory".

Examples:

A HMS Victory (E22) has section HMS Victory section B347.6 (E53)
In First Order Logic:

P59(x,yp E18(x)

P59(x,yp E53(y)

P71 lists

DECISIONhe sig edited the scope note for P71 listeie scope note fdP71 listchanged
FROM (old)

P71 lists (is listed in)

Domain: E32 Authority Document

Range: E1 CRM Entity

Subproperty of: E89 Propositional Object. P67 refers to (is referred to by): E1 CRM Entity
Quantification: many to many (0,n:@)

Scope note: This property documents a source E32 Authority Document for an instance of an E1 CRM
Entity.

Examples:

A the Art & Architecture Thesaurus (E32) lists alcazars (E55)
In First Order Logic:

P71(x,yp E32(x)

P71(x,yp E1(y)

P71(x,yp P67(x.y)

TO (new)

P71 lists (is listed in)

Domain: E32 Authority Document
Range: E1 CRM Entity

Subproperty of: E89 Propositional Object. P67 refers to (is referred to by): E1 CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This propertyassociates @ instance oE32Authority Document with an instance of ERM
entity whichit lists for reference purposes.

Examples:
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A the Art & Architecture Thesaurus (E32) lists alcazars (E55)
In First Order Logic:

P71(x,yp E32(x)

P71(x,yp E1(y)

P71(x,yp P67(x,y)

P72 has language
DECISIONThesiegdi t ed the scope note for P72 has | angua
account The scope note fd?72 has languageghanged

FROM (old)

P72 has language (is language of)
Domain: E33 Linguistic Objec
Range: E56 Language

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

Scope note: This property describes the instance(s) of E56 Language of an instance of E33 Linguistic
Object.

Linguistic Objects are composed in one or more human Languages. Tlastp@iows
these languages to be documented.

Examples:

A the American Declaration of Independence (E33) has language 18th Century English
(E56)
In First Order Logic:
P72(x,yp E33(x)
P72(x,yp E56(y

TO (new)

P72 has language (is language of)
Domain: E33 Linguistic Object
Range: E56 Language

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

Scope note: This property associates an instance of E33 Linguistic Object with an instance of E56
Language, in which it is at least partially expressed.

Linguisic Objects are composed in one or more human Languages. This property allows
these languages to be documented.

Examples:

A the American Declaration of Independence (E33) has language 18th Century English
(E56)
In First Order Logic:
P72(x,yp E33(x)
P72(x,yp E56(y

P73 has translation
DECISIONThesig ef or mul at ed t he scope noThescapewotefodi ng t o
P73 has translatioohanged

FROM (old)
P73 has translation (is translation of)
Domain: E33 Linguistic Object
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Range: E33Linguistic Object
Subproperty of: E70 Thing. P130i features are also found on: E70 Thing
Quantification: one to many (0,n:0,1)

Scope note: This property describes the source and target of instances of E33Linguistic Object involved in
a translation.

When aLinguistic Object is translated into a new language it becomes a new Linguistic
Object, despite being conceptually similar to the source object.

This property is transitive

Examples:

A “Les Baigneurs” (E33) has translation “The E
In First Orer Logic:

P73(x,yp E33(x)

P73(x,yp E33(y)

P73(x,yp P130(y,x)

TO (new)

P73 has translation (is translation of)
Domain: E33 Linguistic Object
Range: E33 Linguistic Object

Subproperty of: E70 Thing. P130i features are also found on: E70 Thing
Quantification: one to many (0,n:0,1)

Scope note: This property links an instance of a E33 Linguistic Objet (A) to another instal588
Linguistic Object (B) which is the translation of A

When an instance of E33 Linguistic Object is translated intavdargguage a new
instance of E33 Linguistic Object is created, despite the translation being
conceptually similar to the source object.

This property is transitive.

Examples:

A “Les Baigneurs” (E33) has translation “The E
In First Order Logic:

P73(x,yp E33(x)

P73(x,yp E33(y)

P73(x,yp P130(y,x)

P75 possesses
DECISONhe sig reformulated the scofjphescaopebnoefoaccor di
P75 possesskchanged

FROM (old)

P75 possesses (is possessed by)
Domain: E39Actor

Range: E30 Right

Quantification: many to many (0,n:0,n)
Scope note: This property identifies former or current instances of E30 Rights held by an E39 Actor.

Examples:
A Michael Jackson (E21) possesses Intellectual
catalogue (E30).
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In First Order Logic:
P75(x,yp E39(x)
P75(x,yp E30(y)

TO (new)

P75 possesses (is possessed by)
Domain: E39 Actor
Range: E30 Right

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

Scope note:  This property associates an instance of E3®ttct an instance of E30 Right over
which the actor holds or has held a legal claim.

Examples:
A Michael Jackson (E21) possesses Intellectual
catalogue (E30).
In First Order Logic:
P75(x,yp E39(x)
P75(x,yp E30(y)

P76 has contact point
DECISIONhe sig reformulated the scofphescaopenotefoaccor di
P76 has contact poirthanged

FROM (old)

P76 has contact point (provides access to)
Domain: E39 Actor

Range: E41 Appellation

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

Scope note: This property identifies an instance of E51 Contact Point of any type that provides access to
an instance of E39 Actor by any communication method, suchnaaileor fax.

Examples:

A RLG (E40)hascontacip nt “bl . ric@rlg.org” (E41)
In First Order Logic:

P76(x,yp E39(x)

P76(x,yp E41(y)

TO (new)

P76 has contact point (provides access to)
Domain: E39 Actor

Range: E41 Appellation

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

Scope note: This propertyassociates an instance of E39 Actor to an instance of E41 Appellatimth a
communication service uses to direct communications to this astawh as enail address,
fax number or postal address.

Examples:

A RLG (E40) has cont &) point “bl.ric@rlg.org”
In First Order Logic:

P76(x,yp E39(x)

P76(x,yp E41(y)
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P86 falls within (contains)
DECISION The sig edited the scope note according to
formed changed

FROM (old)
Domain: E52TimeSpan
Range: E52Time-Span

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

Scope note:  This property describes the inclusion relationship between two instances of E52
Time-Span.

This propety supports the notionthataTimBpan’ s temporal extent
the temporal extent of another Tim8pan. It addresses temporal containment only,
and no contextual link between the two instances of Ti8&pan is implied.

This property is transitive.
Examples:

A the time-span of the Apollo 11 moon mission (Ef#l)s withinthe time-span of
the reign of Queen Elizabeth Il (E52)
In First Order Logic:

P86(x,y) E52(x)
P86(x,yp E52(y)

TO (new)
Domain: E52TimeSpan
Range: E52Time-Span

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

Scope note:  This property describes the inclusion relationship between two instances of E52
TimeSpan.

This property supports the notion thétte temporal extent of an instance of E52
TimeSpan falls within the temporal extent of anothiestance of E5Zime-Span. It
addresses temporal containment only, and no contextual link between the two
instances oE52TimeSpan is implied.

This property igransitive.

Examples:
A the time-span of the Apollo 11 moon mission (Efd)s withinthe time-span of
the reign of Queen Elizabeth Il (E52)

In First Order Logic:
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P86(x,yp E52(x)
P86(x,yp E52(y)

P95 has formed
DECISIONIhe sigeditedthescopen ot e accor di ng (The scOde 6ctedoPH hagge st i o
formed changed

FROM (old)

P95 has formed (was formed by)
Domain: E66 Formation
Range: E74 Group

Subproperty of: E63 Beginning of Existence. P92 brought into existence (was brought irtenegriby): E77
Persistent Iltem
Quantification: one to many, necessary, dependent (1,n:1,1)

Scope note: This property links the founding or E66 Formation for an E74 Group with the Group itself.

Examples:
A the formation of the CIDOC CRM SIG at the Augus? 20DOC Board meeting (E66) has
formed the CIDOC CRM Special Interest Group (E74)
In First Order Logic:
P95(x,yp E66(x)
PO5(x,yp E74(y)
PO5(x,yp P92(x,y

TO (new)

P95 has formed (was formed by)
Domain: E66 Formation
Range: E74 Group

Subproperty of: E63 Beginning of Existence. P92 brought into existence (was brought into existence by): E77
Persistent ltem
Quantification: one to many, necessary, dependent (1,n:1,1)

Scope note: This propertyassociateshe instance ofE66 Formation witlthe instance ofGroupthat it
founded

Examples:
A the formation of the CIDOC CRM SIG at the August 2000 CIDOC Board meeting (E66) has
formed the CIDOC CRM Special Interest Group (E74)
In First Order Logic:
P95(x,yp E66(x)
P95(x,yp E74(y)
PO5(x,yp P92(x,y

P99 dissolved
DECISIONThesigdi t ed t he scope not e dhlesopeddterfog99t o CEO’ s
dissolvedchanged

FROM (old)
P99 dissolved (was dissolved by)
Domain: E68 Dissolution
Range: E74 Group

Subproperty of: E5Event. P11 had participant (participated in): E39 Actor
E64 End of Existence. P93 took out of existence (was taken out of existence by): E77
Persistent Iltem
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Quantification: one to many, necessary (1,n:0,n)
Scope note: This propertylinksthe disbanding oE68 Dissolutionf an E74 Group to the Group itself.

Examples:

A the end of The Hole in the Wall Gang (E68) dissolved The Hole in the Wall Gang (E74)
In First Order Logic:

P99(x,yp E68(x)

P99(x,yp E74(y)

P99(x,yp P11(x,y)

P99(x,yp P93(x,y)

TO (new)

P99 dissolved (was dissolved by)
Domain: E68 Dissolution
Range: E74 Group

Subproperty of: E5 Event. P11 had participant (participated in): E39 Actor
E64 End of Existence. P93 took out of existence (was taken out of existence by): E77
Persistemn Item

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

Scope note: This property associates the instance of E68 Dissolution with the instance of an E74 Group
that it disbanded.

Examples:

A the end of The Hole in the Wall Gang (E68) dissolved The Hble Wall Gang (E74)
In First Order Logic:

P99(x,yp E68(x)

P99(x,yp E74(y)

P99(x,yp P11(x,y)

P99(x,yp P93(x,y)

P101 had as general use

DECISIONrhe sig edéd the scope note according @EO s s u g.H#l@veveri tlerscope note
needs be tined to any decision concerning the use of the terms *general vs. speanifitthe scope
note of P101 seeNEW ISSUEbove The scope note for®1 had as general usshanged

FROM (old)

P101 had as general use (wase of)
Domain: E70 Thing

Range: E55 Type

Quantification: many to many (0,n:0,n)
Scope note: This property links an instance of E70 Thing to an E55 Type of usage.

It allows the relationship between particular things, both physical and immaterial, and
general methods and techniques of use to be documented. Thus it can be asserted that a
baseball bat had a general use for sport and a specific use for threatening people during the
Great Train Robbery.

Examples:

A Tony Gill’'s Ford Malesewansportdti@2E5) had as gener

In First Order Logic:
P101(x,yp E70(x)
P101(x,yp E55(y)
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TO (new)

P101 had as general use (was use of)
Domain: E70 Thing

Range: ES5 Type
Quantification: many to many (0,n:0,n)

Scope note: This propertyassociatesin nstance of E70 Thingith an instance oE55 Typelescribing the
generalusage.

It allows the relationship between particular things, both physical and immaterial, and
general methods and techniques of use to be documented. Thus it can be asserted that a
baseball bat had a general use for sport and a specific use for threatening people during the
Great Train Robbery.

Examples:

A Tony Gill's Ford Mustang (E22) had as gener g
In First Order Logic:

P101(x,yp E70(x)

P101(x,yp E53y)

P102 has title

Reviewing of this property initiated an open discussion regarding its usefulness. MD suggested to
deprecate it, but what was decided instead was to look for a better example to confirm (or disprove)
its usefulness.

DECISIONThesigdi t ed t he scope note according to CEO’s
provide a better example [HWThe scope note for B2 has titlechanged

FROM (old)

P102 has title (is title of)

Domain: E71 HumasMade Thing
Range: E35 Title

Subproperty of: E1 CRI Entity. P1 is identified by (identifies): E41 Appellation
Quantification: many to many (0,n:0,n)

Scope note: This property describes the E35 Title applied to an instance of E71 HJiada Thing. The
E55 Type of Title is assigned in a sub property.

TheP102.1 has type property of the P102 has title (is title of) property enables the
relationship between the Title and the thing to be further clarified, for example, if the Title
was a given Title, a supplied Title etc.

It allows any humaimade material oimmaterial thing to be given a Title. It is possible to
imagine a Title being created without a specific object in mind.

Examples:
A the first book of the Old Testament (E33) ha
has type translated (E55)

In First Order Logic:
P102(xy)6 E71(X)
P102(x,yp E35(y)
P102(x,y,zp [P102(x,y) E55(2)]
P102(x,yp P1(x.y)

Properties: P102.1 has type: E55 Type
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TO (new)

P102 has title (is title of)

Domain: E71 HumasMade Thing

Range: E35 Title

Subproperty of: E1 CRM Entity. Plidentified by (identifies): E41 Appellation
Quantification: many to many (0,n:0,n)

Scope note: This property associates an instance of E35 Title that has been applied to an instance of E71
HumanMade Thing.

The P102.1 has type property of the P102 has {i# title of) property enables the
relationship between the Title and the thing to be further clarified, for example, if the Title
was a givenitle, a supplieditle etc.

It allows any humammade material or immaterial thing to be given a Title. ltasgible to
imagine aitle being created without a specific object in mind.

Examples:
A the first book of the Old Testament (E33) ha
has type translated (E55)

In First Order Logic:
P102(x,yp E71(x)
P102(x,yp E35(y)
P102(x,yz)0 [P102(x,y) E55(2)]
P102(x,yp P1(x.y)

Properties: P102.1 has type: E55 Type

P103 was intended for

DECISIONhe scope note of P103 needs be further reviewed in the context ofitlreissueabove
on defining the meaning of the terms *general vs. specific* in the CRM universe.

HWto SS to revise.

DECISIONFOr version 7.0, the cope note edited by th
The scope note for BB was intended fochanged

FROMold)

P103 was intended for (was intention of)
Domain: E71 HumasMade Thing
Range: E55 Type

Quantification: many to many (0,n:0,n)
Scope note: This property links an instance of E71 Hunhdexde Thing to an E55 Type of usage.

It creates a property betweespecific humammade things, both physical and immaterial, to
types of intended methods and techniques of use. Note: A link between specific human
made things and a specific use activity shcagdexpressed using P19 was intended use of
(was made for).

Examples:
A this plate (E22) was intended for being destroyed at wedding reception (E55)
In First Order Logic:
P103(x,yp E71(X)
P103(x,yp E55(y)
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TO (new)

P103 was intended for (was intention of)
Domain: E71 HumasMade Thing
Range: ES5 Type
Quantifiation: many to many (0,n:0,n)

Scope note: This property links an instance of E71 Hunl\dede Thing to an instance of E55 Type
describing its intended usage.

It creates a relation between specific humarade things, both physical and immaterial, to
Types of intended methods and techniques of use. Note: A link between specific human
made things and a specific use activity should be expressed using P19 was intended use of
(was made for).

Examples:
A this plate (E22) was intended for being destroyed at weddégption (E55)

In First Order Logic:
P103(x,yp E71(x)
P103(x,yp E55(y)

P107 has current or former member

DECISIONThesigdi t ed t he scope not e dhesopeddtercltpngedo CEO’ s

FROM (old)

P107 has current or former membéis current or former member of)
Domain: E74Group

Rang: E39Actor

Quantification: many to many (0,n:0,n)
Scee note: This propertyrelatesan E39 Actor to the E74 group of which that E39 Actor is a member.

Groups Legal Bodieand Person, may all be members of Groups. A Group necessarily
consists of more than one member.

This property is a shortcut of the mofelly developed pathE74 Group, P144i gained
member by, E85 Joining, P143 joined, E39 Actor

The property P107.kind of membercan be used to specify the type of membership or the
role the member has in the group.

Examples:

A Moholy Nagy (E213 currentor formermember oBauhaus (E74)

A National Museum of Science and IndustBg() has current or former memb@ihe
National Railway Museum4B)

A The married couple Queen Elisabeth and Prince Phillip (@84durrent or former

memberPrince Phillip (E21) with P10kihd of membehusband (E55 Type)

In First Order Logic:
P107(x,yp E74(X)
P107(x,yp E39(y)
P107(x,y,zp [P107(x,y) E55(2)]

Properties: P107.1 kind of member: E55 Type

TO (new)
P107 has current or former membéis current or former member of)
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Domain: E74Group
Rang: E39Actor
Quantification: many to many (0,n:0,n)

Scope note: This property associates an instance of E74 Group with the instance of E39 Actor that is a
member thereof.

Instances of E74 Group and E21 Person may all be members of instances of E74 Groups. An
instance of E74 Group may be founded initiallthaut any member.

This property is a shortcut of the more fully developed pa# Group, P144i gained
member by, E85 Joining, P143 joined, E39 Actor

The property P107.kind of membercan be used to specify the type of membership or the
role the member s in the group.

Examples:
A Moholy Nagy (E213 current or formemember oBauhaus (E74)
A National Museum of Science and Industry (B8 current or former membdihe
National Railway Museum (E74)
A The married couple Queen Elisabeth and Prince PHiRg)has current or former
memberPrince Phillip (E21) with P10kihd of membehusband (E55 Type)

In First Order Logic:
P107(x,yp E74(x)
P107(x,yp E39(y)
P107(x,y.zd [P107(x,y) E55(2)]

Properties: P107.1 kind of member: E55 Type

P121 overlaps with

DECISION he scope note needs be updated. The property is compared to a-elagsh it

s h o u laddhence needs be edited. Reference must be made to properties of temporal overlap,
not time primitives. Reference must also be made to Pdfa&tiotemporally overlaps.

HWto MD to reformulate the scope note.

P122 borders with

DECISION he scope note needs be updated. The property is compared to a-glagsh it

s h o u Faddhence needs be edited. Reference must be made to propertiesngfaial overlap,
not time primitives.

HWto MD to reformulate the scope note.

P125used object of type
DECISION he scope note needs redrafting. SS is to provide a new scopeHiMeNake sure that
the order of the classesppearsn the forward rather than the inverse order (as are now).

P137 exemplifies
DECISIONIhe sigedited the scope note according @EO s s u g Jhe scope aotedor BY
exemplifieschanged

FROM (old)
P137 exemplifies (is exemplified by)
Domain: E1 ®M Entity
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Range: ES5 Type
Subproperty of: E1 CRM Entity. P2 has type (is type of):E55 Type
Quantification: many to many (0,n:0,n)

Scope note: This property allows aitem to be declared as a particular example of an E55 Bypaxon)

TheP137.1 in tle taxonomic rolgroperty of P137 exemplifies (is exemplified bifpws
differentiation of taxonomic roles. The taxonomic role renders the specific relationship of
this example to thélype, such as "prototypical”, "archetypical”, "lectotype”, etc. The
taxonomic role "lectotype" is not associated with the Type Creation i{§&88) but selected

in a later phase.
Examples:

A Object BM000098044 of the Clayton Herbarium (E3@mplifiesSpigelia marilandica
(L.) L. (E55) in the taxonomic role lectotype
In First Order Logic:
P137(x,yp E1(x)
P137(x,yp E55(y)
P137(x,y,zp [P137(x,y) E55(z)]
P137(x,yp P2(x.y)

Properties: P137.1 in the taxonomic role: E55 Type
TO (new)

P137 exemplifies (is exemplified by)

Domain: E1 CRM Entity

Range: ES5 Type

Subproperty of: E1 CRM Entity. P2 has type (is type of):E55 Type
Quantification: many to many (0,n:0,n)

Scope note: This property associates an instance of E1 CRM Entity with an instance of E55 Type, for which
it has been declared to be a pardiarly characteristiexample.

TheP137.1 in the taxonomic rofgoperty ofP137 exemplifies (is exemplified bifpws
differentiation of taxonomic roles. The taxonomic role renders the specific relationship of

this example to thaype, such as "prototymial”, "archetypical”, "lectotype”, etc. The

taxonomic role "lectotype" is not associated with the instance of E83 Type Creation itself, but

selected in a later phase.

Examples:
A Object BM000098044 of the Clayton Herbarium (E2@mplifiesSpigelia mariladica
(L.) L. (E55) in the taxonomic role lectotype
In First Order Logic:
P137(x,yp E1(X)
P137(x,yp E55(y)
P137(x,y,zp [P137(x,y) E55(z)]
P137(x,yp P2(x,y)

Properties: P137.1 in the taxonomic role: E55 Type

P140 assigned attribute to
DECISIONrhe sigedited the scope note according to CEOs propoEiaé scope note fdp140
assigned attribute tehanged

FROM (old)
P140 assigned attribute to (was attributed by)
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Domain: E13 Attribute Assignment
Range: E1 CRM Entity
Superproperty ofE14 Condition Assessment. P34 concerned (was assessed by): E18 Physical Thing
E16 Measurement. P39 measured (was measured by): E70 Thing
E17 Type Assignment. P41 classified (was classified by): E1 CRM Entity
Quantification: many to many (0,n:0,n)

Scope ote: This property indicates the item to which an attribute or relation is assigned.

Examples:
A February 1997 Current Ownership Assessment
assigned attribute to Martin Doerr’
A 01 June 1997 Identifier Agnment of the silver cup donated by Martin Doerr (E15)
assigned attribute to silver cup 232 (E19)

In First Order Logic:
P140(x,yp E13(X)
P140(x,yp E1(y)

TO (new)

P140 assigned attribute to (was attributed by)
Domain: E13 Attribute Assignment
Range: E1 CRM Entity

Superproperty ofE14 Condition Assessment. P34 concerned (was assessed by): E18 Physical Thing
E16 Measurement. P39 measured (was measured by): E70 Thing
E17 Type Assignment. P41 classified (was classified by): E1 CRM Entity
Quantification: many to many (0,n:0,n)

Scope note: This property associates an instance of E13 Attribute Assignment with the instance of E1
CRM Entity about whictie attribution was made Theinstanceof E1 CRM Entity plays the
role of the domain of thaittribution.

The kind of attribution made shuld be documented usinB177assigned property type.

Examples:
A February 1997 Current Ownership Assessment
assigned attributettar t i n Doerr’'s silver cup (E19)
A 01 June 199Tdentifier Assignment of the silver cup donated by Martin Doerr (E15)
assigned attribute tailver cup 232 (E19)
In First Order Logic:
P140(x,yp E13(x)
P140(x,yp E1(y)

P141 assigned
DECISION he sig edited the scope note according to CEOs proposal. The scope riRitdlfor
assignedchanged

FROM (old)
Domain: E13 Attribute Assignment
Range: E1 CRM Entity

Superproperty ofE14 Condition Assessment. P35 has identified (identified by): E3tiCoritate
E15 Identifier Assignment. P37 assigned (was assigned by): E42 Identifier
E15 Identifier Assignment. P38 deassigned (was deassigned by): E42 Identifier
E16 Measurement. P40 observed dimension (was observed in): E54 Dimension
E17 Typdssignment. P42 assigned (was assigned by): E55 Type
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Quantification: many to many (0,n:0,n)

Scope note: This property indicates the attribute that was assigned or the item that was related to the
item denoted by a property P140 assigned attribute to irirestance of E13 Attribute
Assignment

Examples:
A February 1997 Current Ownership Assessment
assignedMartin Doerr (E21)
A 01 June 1997 Identifier Assignment of the silver cup donated by Martin Doerr (E15)
assignedbijectidentifier 232
In First Order Logic:
P141(x,yp E13(x)
P141(x,yp E1(y)

TO (new)

P141 assigned (was assigned by)
Domain: E13 Attribute Assignment
Range: E1l CRM Entity

Superproperty ofE14 Condition Assessment. P35 has identified (identifigdE3 Condition State
E15 Identifier Assignment. P37 assigned (was assigned by): E42 Identifier
E15 Identifier Assignment. P38 deassigned (was deassigned by): E42 Identifier
E16 Measurement. P40 observed dimension (was observed in): E54 Dimension
E17 Type Assignment. P42 assigned (was assigned by): E55 Type
Quantification: many to many (0,n:0,n)

Scope note: This property identifies the instance of E1 CRM Entity that was assigned as an attribute to
another instance of E1 CRM Entity in an instasfde13 Attribute Assignment

The kind of attribution made shuld be documented using p177 assigned property type.

Examples:
A February 1997 Current Ownership Assessment
assignedMartin Doerr (E21)
A 01 June 1997 Identifiekssignment of the silver cup donated by Martin Doerr (E15)
assignedbiject identifier 232
In First Order Logic:
P141(x,yp E13(x)
P141(x,yp E1(y)
P142 used constituent
DECISIONI he sig edited the scope note according to CEOs proposal. The scefderiit42 used
constituentchanged

FROM (old)

P142 used constituent (was used in)
Domain: E15 Identifier Assignment
Range: E90 Symbolic Object

Subproperty of:  E7 Activity. P16 used specific object (was used for): E70 Thing
Quantification: (0:n,0:n)

Scope note: This property associates the event of assigning an instance of E42 |demitifiehe
instances of E90 Symbolic Object that were used as constituents of the identifier.

Examples:
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A On June 1, 2001 assigning the personal
13001 3 7 7 " usedcanStijuen “ c al 3 7LB"00( E4 1)

name

A Assigning a uniform title to the anonymous t

Sh e p her dsedcofisitaedht) Coventry’' (E41)
A Assigning a uniform title to Pina Bausc
(E15) used constituent *‘(Choreographic
A Assigning a uniform title to the motion picture directed in 1933 by Meria@d®per and

h' s ¢
Wo r K

Ernest B. Schoedsack asedcorstidenttllo8d * KIEdd )Kong

A Assigning the corporate name identifier
to The Department for library science of the University of Ljubljat&)E&sed
constituent Uni verza v Ljubljani’ (E42)

In First Order Logic:

P142(x,yp E15(x)

P142(x,yp E90(y)

P142(x,yp P16(x,y)

TO (new)

P142 used constituent (was used in)
Domain: E15 Identifier Assignment
Range: E90 Symbolic Object

Subpropery of:  E7 Activity. P16 used specific object (was used for): E70 Thing
Quantification: (0:n,0:n)

Scope note: This property associates an instance 05 Efentifier Assignment with the instance of E90
Symbolic Object used as constituent of an instande4# Identifier in this act of assignment.

Examples:

A On June 1, 2001 assigning the personal
13001 3 7 7 " usedc@nStijuen “ c &l 3 1B'00( E4 1)

A Assigning a uniform title to the anonymous textual work knowh @&h e Ador at i
Shepher dsedcéniituén) Coventry’ (E41)

A Assigning a uniform title to Pina Bausc
(E15) used constituent * (Choreographic

A Assigning a uniform title to the ation picture directed in 1933 by Merian C. Cooper and

“Uni

name

on of

h' s ¢
Wo r K

Ernest B. Schoedsack asedcomstiuent tLI9O8®B ' ' KIEMd ) Kong

A Assigning the corporate name identifier
to The Department for libny science of the University of Ljubljana (Ed1%$3d
constituent Uni verza v Ljubljani’ (E42)
In First Order Logic:
P142(x,yp E15(x)
P142(x,yp E90(y)
P142(x,yp P16(x,y)

P167 at (was at place ¢b): E93 Presence, R: E53 Place]
DECISIONrhe sigadded the quantification that was previously missirgm the property definition
The gantification was set to (1,n:0,n).

The decision must inform issué89 (intro to the CRM, modelling principles), as the property
appears on figure 5(current). It must also inform isstigsand457 because the figures that need
be producedmust include the cardinality of the properties.

P179 had sales price

DECISION he sig added the quantification that was previously missing from the property definition.

The guantification was set t@®,n:1,n).
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DECISION: the definition of P179 changed

FROM (old)

P179 had sales price (was sales price of)
Domain: E96 Purchase

Range: E97 Monetary Amount
Subproperty of:

Quantification:

Scope note: This property establishes the relationship between an instance of E96 Purchase and the
instance of E97 Magtary Amount that forms the compensation for the transaction.

Examples:

A The sale of Vincent van

sales price Christies’
In First Order Logi
P179(x,yp E96(X)
P179(x,yp E97(y)

TO (new)

P179 had sales price (was sales price of)
Domain: E96 Purchase

Range: E97 Monetary Amount
Subproperty of:

Quantification: 0,n:1,n

Scope note: This property establishes the relationship betweenimstance of E96 Purchase and the
instance of E97 Monetary Amount that forms the compensation for the transaction.

The monetary amount agreed on may change in the course of the purchace activity.

Examples:

Gogh' s

hammer

“Vase

price

wi t h
“Vas

for

Fi

A The sale of Vincent VvSaumfGoogue' rss”* \bans el 9v8i7t/ 0 3F i

sales price Christies’
In First Order Logic:
P179(x,yp E96(X)
P179(x,yp E97(y)

hammer

P180 has currency (was currency[DHE97 Monetary AmounR:E98 Currendy

DECISIONrhe sig added the quantification that was previously missing from the property definition.

The quantification was set to (1,1:0,n).

ISSUE 45®roofreading of scope notes of PF8GP81P82

price

for

DECISIONhe sig reviewed the edited scope note foroR¥eginning is qualified by (HW by SS) and

accepted proposed changes. It was decided that P79 beginning is qualified by will appear in version

7.0 of the CRM. But at the same timenew issuamust start regarding whe#r P79 should remain

in the CIDOCRM or if it should be moved to CRMarcheo. The decision regarding its fate in the CRM

universe will be made after version 7.0.

The minutes of SSUE 38@uringthe 439 sig meetingneed be consultedegardingany
decisions/proposals made concerning how to tréate-spansthat were ongoing at the time of

documentation

The details of P79 beginning is qualified by aksobe found in theappendix
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http://www.cidoc-crm.org/Issue/ID-380-qualified-properties-p79-p80

DECISIONhe sig reviewed the edited scope note for E79 beginning is qualified by (HW by SS) and
accepted proposed changes.

The details of P80 end is qualified by can also be found iaghendix

The HW about P8R82 is not yet done. The scope notes remain the same in the version 7. CEO will
continue to look at this and see if the scope note can be improved in versions next to 7.0.

[NEW ISSUE]: P79 begimgnis qualified by; CRMbase OR CRMarcheo?

Upon discussing editorial changes on B&ginning is qualified by, the sig decided to start a new
issue regarding whether P79 should remain in the CIORWM or if it should be moved to
CRMarcheo. The decision redig its fate in the CRM universe will be made after version 7.0.

Any ideas shared among sig members (maybe March 2919 sig meeting in Heraklion) regarding the
documentation of ongoing timspans will be useful in this discussion.

ISSUE 43Bcope note ad examples of E41 Appellation
DECISIONhe sig accepted the new scope note and examples for E41 after editing alliidle.
definition of E41 Appellationow reads

NEW

E41 Appellation

Subclass of:  E90Symbolic Object

Superclass of: E35Title
E42identifier

Scope note:  This class comprises signs, either meaningful or not, or arrangements of signs following a
specific syntax, that are ad or can be used to refer to and identify a specific instance 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, traditiar, agreement. Instances of E41 Appellation

are cultural 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 Apllation that are always regarded as equivalent independent from
the thing it denotes.

Different languages may use different appellations for the same thing, such as the names of
major cities. Some appellations may be formulated using a valid noun pbfasparticular
language. In these cases, the respective instances of E41 Appellation should also be declared
as instances of E33 Linguistic Object. Then the language using the appellation can be
declared with the property P72 has language: E56 Language.

Instances of E41 Appellation may be used to identify any instance of E1 CRM Entity and
sometimes are characteristic for instances of more specific subclasses E1 CRM Entity, such as
forinstancesof E52 Tinepan (for i nstance “ dr&28&aenteptyal E3 9
Object. Postal addresses andrail addresses are characteristic examples of identifiers used

by services transporting things between clients.

Even numerically expressed identifiéos extents in space or timare also regarded as
instarces of E41 Appellation, such as Gregorian datespatial coordinates, even though
they allow for determininggometime orlocationby a known procedure starting from a
reference point and by virtue of that play a double role as instances of E59 ReiNMidlue.
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E41 Appellation should not be confused with the act of naming something. Cf. E15 Identifier

Assignment
Examples:
A "Martin"
A “Aquae Sulis Minerva”
A "the Merchant of Venice" (E35) (McCullough, 2005)
A "Spigelia marilandica (L.) L." [not the specjast the name] (Hershberger, Jenkins and

Robacker, 2015)

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

in an Englistspeaking context]
A “” [Chinese “an”, meaning “peace”]
A “6°5" 29" N 45° 12’ 13¢towdinatt)exampl e of spatial
A “Black queen’s bishop 4” [chess coordinate]
A “1MAR1922” (example of date)
A “+41 22 418 5571” (example of contact point
A "weasel@paveprime.com" (example of contact point)
A “GCH211, Genéve” (ehtompl e of place appel
A “ P93 0Otsuka, Bunkyk u, Tokyo, 121, Japan” (example o
A “the poop deck of H.M.S Victory” (example o
A “the Venus de Milo’s Ileft buttock” (exampl e

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

Properties:
P13%has alternative formE41Appellation
(P139.1 has type=55Type)

OLD

E41 Appellation

Subclass of: E90Symbolic Object

Superclass of: E35Title
E42ldentifier

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

Instances of E41 Appellation do not identify things by their meaning, even if they happen
have one, but instead by convention, tradition, or agreement. Instances of E41 Appellation
are cultural 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 caraltamnative forms, i.e.,

other instances of E41 Appellation that are always regarded as equivalent independent from
the thing it denotes.

Even though instances of E41 Appellation are not words of a language, different language
groups may use different gellations for the same thing, such as the names of major cities.
Some appellations may be formulated using a valid noun phrase of a particular language. In
these cases, the respective instances of E41 Appellation should also be declared as instances
of E3 Linguistic Object. Then the language group using the appellation can be declared with
the property P72 has language: E56 Language.
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Examples:

Instances of E41 Appellation may be used to identify any instance of E1 CRM Entity and
sometimes are characteristic for lasces of more specific subclasses E1 CRM Entity, such as
forinstances of EB2 Tiepan (for instance “dates”),
Object. Postal addresses andriil addresses are characteristic examples of identifiers used
by servics transporting things between clients.

Even numerically expressed identifiers in continua are also regarded as instances of E41
Appellation, such as Gregorian dates or spatial coordinates, even though they allow for
determining the time or spot or are tlyeidentify by a known procedure starting from a
reference point and by virtue of that play a double role as instances of E59 Primitive Value.

E41 Appellation should not be confused with the act of naming something. Cf. E15 Identifier
Assignment

A "Martin"

A “Aquae Sulis Minerva”

A "the Merchant of Venice" (E35) (McCullough, 2005)

A "Spigelia marilandica (L.) L." [not the species, just the name] (Hershberger, Jenkins and
Robacker, 2015)

A “information science" [not the science itself, but the name throudticl we refer to it
in an Englistspeaking context]

A [ Chinese “an’”, meaning “peace”]

A “6°5" 29" N 45°12’13”W (example of spatial

A “Black queen’s bishop 4” [chess coordinate]

A “1MAR1922” (example of date)

A “+22 418 5571” (example of contact point)

A “"weasel@paveprime.com" (example of contact point)

A “CH211, Geneéve” (example of place appell ati

A *“ P93O0tsuka,Bunkyg u, Tokyo, 121, Japan” (exampl e

A “the poop deck of H. ManS8efintiondt ory” (exampl e

A “the Venus de Milo’s left buttock” (exampl e

In First Order Logic:

Properties:

E41(x)0 E90(x)

E39

Ac

c

(0]
0

P139%9nhas alternative formE41Appellation
(P139.1 has type=55Type)

ISSUE 438rgposal to replace EIRAE92 and EAE92 with properties

The sig reviewed the HW by MD on classes and properties affected by declaring E18 ISA E92 NOT to

be the caseThe classes and properties reviewed wEf8 Physical Thing92 Spacetime Volume

E93 Presencd® 161 haspatial projectionP195 had presenc®196 defines

E18 Physical Thing

DECISIONIhe sig accepted the amendments to the scope note, as proposed by MD. The scope note

for E18 Physical g changed

FROM (old)
E18 Physical Thing
Subclass of: E72 Legal Object

E92 Spacetime Volume
E19 Physical Object
E24 Physical Humaviade Thing

Superclass of:
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E26 Physical Feature

Scope Note:  This class comprises all persistent physical items wigtagively stable form, humamade
or natural.

Depending on the existence of natural boundaries of such things, the CIDOC CRM
distinguishes the instances of E19 Physical Object from instances of E26 Physical Feature,
such as holes, rivers, pieces of land. dlost instances of E19 Physical Object can be moved
(if not too heavy), whereas features are integral to the surrounding matter.

An instance of E18 Physical Thing occupies not only a particular geometric space at any
instant of its existence, but in theourse of its existence it also forms a trajectory through
spacetime, which occupies a real, that is phenomenal, 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 ab¢ interior of a boxPhysical things consisting of aggregations of
physically unconnected 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 ObjecE&d of
Spacetime VolumeThe latter is intended as a phenomenal spacetime volume as
defined inCRMgedDoerr and Hiebel 2013). By virtue of this multiple inheritance we
can discuss thehysical extent of aimstance ofE18 Physical Thing without
representing each instance of it together with an instance of its associated
spacetime volume. This model combines two quite different kinds of substance: an
instance of E18 Physical Thing is mawhile an instance of E9%pacetimeVolume

is an aggregation of points in spacetime. However, the real spatiotemporal extent of
an instance of E18 Physical Thing is regarded to be unigue to it, due to all its details
and fuzziness; its identity and exastce depends uniquely on the identity of the
instance of E18 Physical Thing. Therefore this multiple inheritance is unambiguous
and effective and furthermore corresponds to the intuitions of natural language.

The CIDOC CRM is generally not concerned wittuats of matter in fluid or gaseous states
Examples:

A the Cullinan Diamond (E19) (Scarratt and Shor, 2006)
A the cave “ldeon Andron49 in Crete (E26) (Smit
A the Mona Lisa (E22) (Mohem, 2006)
In First Order Logic:
E18(x)0 E72(x)
E18(x)0 E92(x)

Properties:
P44 has condition (is condition of): E3 Condition State
P45 consists of (is incorporated in): E57 Material
P46 is composed of (forms part of): E18 Physical Thing
P49 has former or current keeper (is former or current keeper of): E39 Actor
P50has current keeper (is current keeper of): E39 Actor
P51 has former or current owner (is former or current owner of): E39 Actor
P52 has current owner (is current owner of): E39 Actor
P53 has former or current location (is former or current location ofg Eface
P59 has section (is located on or within): E53 Place
P128 carries (is carried by): E90 Symbolic Object
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TO (new)

P156 occupies (is occupied by): E53 Place

E18 Physical Thing

Subclass of:

Superclass of:

Scope Note:

Examples:

E72 Legal Object

E92 Spacetime Volume
E19Physical Object

E24 Physical Humaviade Thing
E26 Physical Feature

Thisclasscomprises all persistent physical items with a relatively stable form,
humanmadeor natural.

Depending on the existence of natural boundaries of such thingsCB@C CRM
distinguishes the instances of E19 Physical Object from instances of E26 Physical
Feature, such as holes, rivers, pieces of land etc. Most instances of E19 Physical
Object can be moved (if not too heavy), whereas features are integral to the
surrounding matter.

An instance of E18 Physical Thing occupies not only a particular geometri@space
any instant of its existengéut in the course of its existence it also forms a
trajectory through spacetime, which occupies a real, that is phenomenalneoi
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 e&Fboxhe purpose

of more detailed descriptions of the presence of an instance of E18 Physiwglif hi
space and time it can be associated with its specific instance of E92 Spacetime
Volume by the property?196 defines (is defined by).

TheCIDOC CRM generally not concerned with amounts of ttea in fluid or
gaseous states, as long as they areawifined in an identifiable way for an
identifiable minimal timespan.

A the Cullinan Diamond (E19) (Scarratt and Shor, 2006)
A the cave “ldeon Andron49 in Crete (E26)
A the Mona Lisa (E22) (Mohem, 2006)

In First Order Logic:

Properties:

E18(x) E72(x)

P44 has condition (is condition of): E3 Condition State

P45 consists of (is incorporated in): E57 Material

P46 is composed of (forms part of): E18 Physical Thing

P49 has former or current keeper (is former or current keeper of): EB A
P50 has current keeper (is current keeper of): E39 Actor

P51 has former or current owner (is former or current owner of): E39 Actor
P52 has current owner (is current owner of): E39 Actor

P53 has former or current location (is former or current locatid): E53 Place
P59 has section (is located on or within): E53 Place

P128 carries (is carried by): E90 Symbolic Object

P156 occupies (is occupied by): E53 Place
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P196 defines (is defined by) : E92 Spacetime Volume

E92 Spacetime Volume
DECISIONrhe sig accepted the amendments to the scope note, as proposed by MD. The scope note
for E92 Spacetime Volunohanged

FROM (old)

E92 Spacetime Volume

Subclass of:
Superclass of:

Scope note:

Examples:

E1 CRM Entity

E4 Period

E18 Physical Thing
E93 Presence

This class comprises 4 dimensional point sets (volumes) in physical spacetime (in contrast to
mathematical models of it) regardless their true geometric forms. They may derive their
identity from being the extent of a material phenomenon or from beingititerpretation of

an expression defining an extent in spacetime. Intersections of instances of E92 Spacetime
Volume, E53 Place and E52 Tispan are also regarded as instances of E92 Spacetime
Volume. An instance of E92 Spacetime Volume is either contigoiocomposed of a finite
number of contiguous subsets. Its boundaries may be fuzzy due to the properties of the
phenomena it derives from or due to the limited precision up to which defining expression
can be identified with a real extent in spacetiméeTduration of existence of an instance of

E90 Spacetime Volume is its projection on time.

A the extent in space and ti me of the Event
A where and when the carbon 14 dating of the "Schoeninger Speer 11" in 1996 took place
A the spato-temporal trajectory of the H.M.S. Victory from its building to its actual
location
A the extent in space and time defined by a polygon approximating the Danube river flood

in Austria between 6th and 9th of August 2002

In First Order Logic:

Properties:

TO (new)

E92(x)0 EA(X)

P10 falls within (contains): E92 Spacetime Volume

P132 spatiotemporally overlaps with: E92 Spacetime Volume
P133 spatiotemporally separated from: E92 Spacetime Volume
P160 has temporal projection(is temporal projection of): E52 T8pan
P161 has spatial projection (is spatial projection of): E53 Place

E92 Spacetime Volume

Subclass of:
Superclass of:

Scope note:

E1 CRM Entity
E4 Period
E93 Presence

This class comprises 4 dimensional point sets (volumes) in physical spa(@ettoetrast to
mathematical models of it) regardless their true geometric forms. 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. Intersectafrisstances of E92 Spacetime
Volume, E53 Place and E52 Tifpan 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 mayuzey due to the properties of the
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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
E® Spacetime Volume is its projésh on time.

Examples:
the extent in space and ti me of the Event o
where and when the carbon 14 dating of the "Schoeninger Speer II" in 1996 took place
the spatictemporal trajectory of the H.M.S. Victory from its building to its actual
location
the extent in space and time defined by a polygon approximating the Danube river flood
in Austria between 6th and 9th of August 2002
In First Order Logic:
E92(xp E1(x)

> > >

p>

Properties:
P10 falls within (contains): E92 Spacetime Volume
P132 spatitemporally overlaps with: E92 Spacetime Volume
P133 spatiotemporally separated from: E92 Spacetime Volume
P160 has temporal projection(is temporal projection of): E52 Tspan
P161 has spatial projection (is spatial projection of): E53 Place

E93 Presence
DECISIONrhe sig accepted the amendmentsie definition of the classas proposed by MD. The
definition for E93 Presencehanged

FROM (old)
Subclass of: E92 Spacetime Volume

Scope note: This class comprises instances of E92 Spacetime Volume, whose temporal extent has been
chosen in order to determine the spatial extent of a phenomenon over the chosen time
span. Respective phenomena may, for instance, be historical events or periodankalso
be the diachronic extent and existence of physical things. In other words, instances of this
class fix a slice of another instance of E92 Spacetime Volume in time.

The temporal extent of an instance of E93 Presence typically is predetermineé by th

researcher so as to focus the investigation particularly on finding the spatial extent of the

phenomenon by testing for its characteristic features. There are at least two basic directions

such investigations might take. The investigation may wish terdehe where something

was during some time or it may wish to reconst
spacetime volume through an examination of discrete presences. Observation and

measurement of features indicating the presence or absence of aghenon in some

space allows for the progressive approximation of spatial extents through argumentation

typically based on inclusion, exclusion and various overlaps.

In First Order Logic:
E93(x)0 E92(x)

Properties:
P164 during (was timepan of): E5Zime Span
P166 was a presence of (had presence): E92 Space Time Volume
P167 at (was place of): E53 Place

TO (new)

E93 Presence
Subclass of: E92 Spacetime Volume
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Scope note: This class comprises instances of E92 Spacetime Volume, whose temporal extent has been
chosen in order to determine the spatial extent of a phenomenon over the chosen time
span. Respective phenomena may, for instance, be historical events or periodantalso
be the diachronic extent and existence of physical things. In other words, instances of this
class fix a slice of another instance of E92 Spacetime Volume in time.

The temporal extent of an instance of E93 Presence typically is predetermineé by th

researcher so as to focus the investigation particularly on finding the spatial extent of the

phenomenon by testing for its characteristic features. There are at least two basic directions

such investigations might take. The investigation may wish terdehe where something

was during some time or it may wish to reconst
spacetime volume through an examination of discrete presences. Observation and

measurement of features indicating the presence or absence of agrthenon in some

space allows for the progressive approximation of spatial extents through argumentation

typically based on inclusion, exclusion and various overlaps.

In First Order Logic:
E93(x) E92(x)

Properties:
P164 during (was timspan of): E5Zime Span
P166 was a presence of (had presence): E92 Space Time Volume
P167 at (was place of): E53 Place
P195 was a presence of (had presence): E18 Physical Thing

P156 occupies (is occupied by
The sig accepted the amendments to the definition of the class, as proposed by MD. The definition
changed

From (old)
P156 occupies (is occupied by)
Domain: E18Physical Thing

Range: E53Place
Sibpropertyof: E92Spacetime Volumd2161has spatial projectiorE53Place
Quantification: one to one (0,1:1,1)

Scope note: Thisproperty describes the largest volume in spaae instance of E53 Platkat an
instance of E18 Physical Thing has occupied at any time during its existence, with
respect to the reference space relative to itself. This allows you to describe the thing
itself as a place that may contain other things, such as a box that may contain coins.
In other words it is the volume that contains all the points which the thing has
covered at some time during its existence. In the case of an instance of E26 Physical
Fedure the default reference space is the one in which the object that bears the
feature or at least the surrounding matter of the feature is at rest. In this case there
is a 1:1 relation of E26 Feature and E53 Place. For simplicity of implementation
multiple inheritance (E26 Physical Feature IsA E53 Place) may be a practical
approach.

For instances of E19 Physical Objects the default reference space is the one which is
at rest to the object itself, i.e. which moves together with the object. We include in
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the occupied space the space filled by the matter of the physical thing and all its
inner spaces.

This property is a subproperty of P161 has spatial projection because it refers to its
own domain as reference space for its range, whereas P161 has spajéaitiorn

may refer to a place in terms of any reference space. For some instances of E18
Physical Object the relative stability of form may not be sufficient to define a useful
local reference space, for instance for an amoeba. In such cases the fullgpialel
path to an external reference space and using a temporal validity component may
be adequate to determine the place they have occupied.

In contrast to P156 occupies, the property P53 has former or current location
identifies an instance of E53 Pladendnich a thing is or has been for some
unspecified time span. Further it does not constrain the reference space of the
referred instance of P53 Place.

In First Order Logic
P156 (x,y¥ [E18(X) E53(y) P161(x,y) P157(y,x)]

TO (new)

P156 occupiegis occupied by)
Domain: E18Physical Thing
Range: E53Place

Subproperty of:  P157i is at rest relative to (provides reference space for).

Subproperty of: P53 has former oturrent location (is former or current location)of

Quantification: one to one (0,1:1,1)

Scope note: This property describes the largest volume in spareinstance of

E53 Placehat an instance of E18 Physical Thing has occupied at any time during its
existence, with respect to the reference space relativehsphysical thing itself

This allowdor describngthe thing itself as a place that may contain other things,

such asa box that may contain coins. In other woydsis the volume that contains

all the points which the thing has covered at some time during its existence. The
reference space for the associated place must be the one that is permanently at rest
(P157 is atest relative tQ relative tothe physical thing. For instances of E19

Physical Objects it is the one which is at rest relative to the object itself, i.e. which
moves together with the object. For instances of E26 Physical Feature it is one which
is at res relative to the physical feature itself and the surrounding matter

immediately connected to it. Therefore there is a 1:1 relation between the instance
E18 Physical Thing and the instance of E53 Place it occifgdnclude in the

occupied space the spadilled by the matter of the physical thing and all its inner
spaces.
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This property implies the fully developed pdtbm E18 Physical ThinigroughP196
defines E92 Spacetime Volumie1l61 has spatial projectipg53 PlaceHowever, in
contrast toP156o0ccupiesthe propertyP161 has spatial projectiaioesnot
constrain the reference space of the referred instance of Ea8e.

In contrast toP156 occupigedor the propertyP53 has former or current locatidime
following holds:

1 It does notconstrain the reference space of the referred instance of E53
Place.

1 Itidentifies a possibly wider instance of E53 Place at which a thing is or has
been for some unspecified time span.

1 If the reference space of the referred instance of E3&ce is noat rest
with respect to the physical thing found there, the physical thing may move
away after some time to another place and/or may have been at some
other place before. The same holds for the fully developed ffratm E18
Physical Thinghrough P196 defines, E92 Spacetime Voluni&l6l has
spatial projectionE53 Place

In First Order Logic
P156x,y)0 E53()
P156(x,yp E18(X)
P156 (x,y¥ [E18(X) E53(y) P196(x,z)" P161lgy)” P157(y,x)]

P161 has spatial projection
DECISIONrhe sig accepted the amendments to the scope note, as proposed by MD. The scope note
for P161 has spatial projectiarhanged

FROM (old)

P161 has spatial projection (is spatial projection of)
Domain: E92 Spacetime Volume

Range: E53 Place

Superproperty of: E18 Physical Thing. P156 occupies (is occupied by): E53 Place
Quantification: one to many, necessary, dependent (1,n:1,1)

Scope note: This property associates an instance of an instance of E92 Spacetime Volume with an
instance of E53 Bte that is the result of the spatial projection of the instance of the E92
Spacetime Volume on a reference space.

In general there can be more than one useful reference space (for reference space see p156
occupies and p157 is at rest relative to) to déserthe spatial projection of a spacetime

volume, for example, in describing a sea battle, the difference between the battle ship and
the seafloor as reference spaces. Thus it can be seen that the projection is not unique.

The spatial projection is the a@l spatial coverage of a spacetime volume, which normally
has fuzzy boundaries except for instances of E92 Spacetime Volumes which are geometrically
defined in the same reference system as the range of this property are an exception to this
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and do not hae fuzzy boundaries. Modelling explicitly fuzzy spatial projections serves
therefore as a common topological reference of different spatial approximations rather than
absolute geometric determination, for instance for relating outer or inner spatial boueslar
for the respective spacetime volumes.

In case the domain of an instance of P161 has spatial projection is an instance of E4 Period,
the spatial projection describes all areas that period was ever present at, for instance, the
Roman Empirdn case thelomain of an instance ¢#161 has spatial projectida an

instance of E19 Physical Object, the spatial projection has to be understood as the complete
path along which the object has or has been moved during its existence.

This property is part of the fiy developed path from E4 Period through P161 has spatial
projection, E53 Place, P89 falls within (contains) to E53 Place, which in turn is shortcut by
P7took place at (witnessed.)

Example:
A The Roman Empire P161 has spatial projection all areas eveedlaiyrRome.

In First Order Logic:
P161(x,yp E92(X)
P161(x,yp E53(y)

TO (new)

P161 has spatial projection (is spatial projection of)
Domain: E92 Spacetime Volume

Range: E53 Place

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

Sope note: This property associates an instance of an instance of E92 Spacetime Volume with an
instance of E53 Place that is the result of the spatial projection of the instance of the E92
Spacetime Volume on a reference space.

In general, there can be motkan one useful reference space (for reference space see p156
occupies and p157 is at rest relative to) to describe the spatial projection of a spacetime
volume, for example, in describing a sea battle, the difference between the battle ship and
the seafbor as reference spaces. Thus, it can be seen that the projection is not unique.

The spatial projection is the actual spatial coverage of a spacetime volume, which normally
has fuzzy boundaries except for instances of E92 Spacetime Volumes which arergdimnet
defined in the same reference system as the range of this property are an exception to this
and do not have fuzzy boundaries. Modelling explicitly fuzzy spatial projections serves
therefore as a common topological reference of different spatialragipnations rather than
absolute geometric determination, for instance for relating outer or inner spatial boundaries
for the respective spacetime volumes.

In case the domain of an instance of P161 has spatial projection is an instance of E4 Period,
the spatial projection describes all areas that period was ever present at, for instance, the
Roman Empire.

This property is part of the fully developed pdtbm E18 Physical ThingroughP196
defines,E92 Spacetime VolumB161 has spatial projectiomhich in turn is implied bi?156
occupies (is occupied by)

This property is part of the fully developed path from E4 Period through P161 has spatial
projection, E53 Plac®89 falls within (containgd E53 Place, which in turn is shortcut by

P7tookplace at (witnessed)
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Example:
A The Roman Empire P161 has spatial projection all areas ever claimed by Rome.

In First Order Logic:
P161(x,yp E92(x)
P161(x,yp E53(y)

P195 was a presence of (had presence)
DECISIONrhe sig accepted thaefinition ofthe new property with minor editorial changes as
proposed by MD.

P195 was a presence of (had presence)
Domain:E93Presence

Range: E18 Physical Thing
Quantification: (1,1: 0,n)

Scope note: This property associas an instance of E93 Presence with the instance of E18 Physical Thing
of which it represents a temporal restriction (i.e.: atislce)of t he t hing’ s traje
through spacetime. In other words, it describes where the instance of E18 Physicalaking
or moved around during a given tirgpan. Instantiating this property constitutes a
necessary part of the identity of the respective instance of E93 Presence.

This property is a shortcut of the fully developed path from E18 Physical Thing tHPa9gh
defines,E92 Spacetime VolumB,L66 was a presence &93 Presence.

In First Order Logic:
P195(x,yp E93(x),
P195(x,yp E18(y),
P195(x,y) £52)[E9(Z) P196 (y,Z) P166(z,x)]

P196 defines (is defined by)
DECISIONrhe sig accepted the definition of the new property with minor editorial changes as
proposed by MD.

P196 defines (is defined by)

Domain: E18Physical Thing

Range: E92 Spacetime Volume
Quantification: one to ore, necessary (1,1:0,1)

Scope note: This property associates an instance of E18 Physical Thing with the instance of E92 Spacetime
Volume that constitutes the complete trajectory of its geometric extent through spacetime
for the whole time of the existencef the instance of E18 Physical Thing.

An instance of E18 Physical Thing not only occupies a particular geometric space at each
instantof its existence, but in the course of its existence it also forms a trajectory through
spacetime, which occupies a retilat is phenomenal, volume in spacetime, i.e., the instance

of E92 Spacetime Volume this property associates it with. This real spatiotemporal extent of
the instance of E18 Physical Thing is regarded as being unique, in all its details and fuzziness;
the identity and existence of the E92 Spacetime Volume depends uniquely on the identity of
the instance of E18 Physical Thing, whose existence defines it. It constitutes a phenomenal
spacetime volume as defined in CRMgeo (Doerr and Hiebel 2013).

Included in tlis spacetime volume are both the spaces filled by the matter of the physical
thing and any inner space that may exist, for instance the interior of a box. Physical things
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consisting of aggregations of physically unconnected objects, such as a set of@messm
occupy a finite number of individually contiguous subsets of this spacetime volume equal to
the number of objects that constitute the set and that are never connected during its
existence.

In First Order Logic:
P196(x,yp E18(x)
P196(x,yp E92(y)

ISSUE 433: Scope note of E77 Persistent Item
DECISIONrhe sig reviewed the amended scope note for E77 Persistent Iltem (HW by SS), did some
more editing and accepted it. The scope note changed

FROM (old)

E77 Persistent Item

Subclass of:  E1CRM Entity

Superclass of: E39Actor
E70Thing

Scope note:  This class comprises items that have persistent characteristgtsuctural nature
substantially related to their identity and t|
philosophy. Persistent ltems may be physical entities, such as people, animals or things,
conceptual entities such as ideas, concepts, proslocithe imagination or even names.

Instances of E77 Persistent Item may be present or be part of interactions in different

periods or events. They can repeatedly be recognized at disparate occasions during their
existence by characteristics of structuralture. The respective characteristics need not be
exactly the same during all the existence of an instance of E77 Persistent Item. Often, they
undergo gradual change, still bearing some similarities with that of previous times, or
disappear completely andew emerge. For instance, a person, from the time of being born

on, will gradually change all its features and acquire new ones, such as a scar. Even the DNA
in different body cells will develop defects and mutations. Nevertheless, relevant
characteristis use to be sufficiently similar to recognize the instance for some substantial
period of time.

The more specific criteria that determine the identity of instances of subclasses of E77
Persistent Item may vary considerably and are described of referragdtite respective

scope notes. The decision about which exact criteria to use depends on whether the
observable behaviour of the respective part of reality such confined conforms to the
reasoning the user is interested in. For example, a building candaeded as no longer
existing if it is dismantled and the materials reused in a different configuration. On the other
hand, human beings go through radical and profound changes during thesphie,

affecting both material composition and form, yet pregertheir identity by other criteria,

such as being bodily separated from other persons. Similarly, inanimate objects may be
subject to exchange of parts and matter. On the opposite, the identity of a (version of a) text
of a scientific publication is givday the exact arrangement of its relevant symbols.

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.

An instance of E77 Persistent Iteroed not require actual knowledge of thdentity of the
instance being currently known. There may be cases, where the adardity of an instance
of E77 Persistent Iteris not decidable at a particular state of knowledge.

Examples:
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Leonard da Vinci (%tno, 1953)

Stonehenge (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)

> D> >

In First Order Logic:
E77(x0 E1(x)

TO (new)

E77 Persistent Item

Subclass of: E1CRM Entity

Superclass of: E39Actor
E70Thing

Scope note:  This class comprises items that have peesistharacteristics of structural nature
substantially related to their identity and t|
philosophy. Persistent Iltems may be physical entities, such as people, animals or things,
conceptual entities such asdds, concepts, products of the imagination or even names.

Instances of E77 Persistent Item may be present or be part of interactions in different

periods or events. They can repeatedly be recognized at disparate occasions during their
existence bycharacteristics of structural nature. The respective characteristics need not be
exactly the same during all the existence of an instance of E77 Persistent Item. Often, they
undergo gradual change, still bearing some similarities with that of previous tionre

disappear completely and new emerge. For instance, a person, from the time of being born
on, will gradually change all its features and acquire new ones, such as a scar. Even the DNA
in different body cells will develop defects and mutations. Newelghs, relevant

characteristics use to be sufficiently similar to recognize the instance for some substantial
period of time.

The more specific criteria that determine the identity of instances of subclasses of E77
Persistent Item may vary considerably saré described of referred to in the respective

scope nhotes. The decision about which exact criteria to use depends on whether the
observable behaviour of the respective part of reality such confined conforms to the
reasoning the user is interested in. Fotample, a building can be regarded as no longer
existing if it is dismantled and the materials reused in a different configuration. On the other
hand, human beings go through radical and profound changes during thesphfe,

affecting both material cmposition and form, yet preserve their identity by other criteria,
such as being bodily separated from other persons. Similarly, inanimate objects may be
subject to exchange of parts and matter. On the opposite, the identity of a (version of a) text
of a gientific publication is given by the exact arrangement of its relevant symbols.

The main classes of objects that fall outside the saufihe E77 Persistent Item class are
temporal objects such as periods, events and acts, and descriptive properties.

Aninstance of E77 Persistent Item does not require actual knowledge adlémifying
featuresof the instance being currently known. There may be cases, where the actual
identifying featuref an instance of E77 Persistent Iteme not decidable at a paitular
state of knowledge.

Examples:

Leonard da Vinci (Strano, 1953)

Stonehenge (Richards, 2005)

the hole in the ozone layer (Hufford and Horwitz, 2005)

the First Law of Thermodynamics (Craig and Gislason, 2002)

> >
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A the Bermuda Triangle (Dolan, 2005)
In FirstOrder Logic:

E77(x0 E1(x)

ISSUE 451: scope note of P46 is composed of
DECISION t he si g accepted MbDatsaptyes th@relaienlamangthea d d
spatial extent of the composing parts and the whole they fofine scope note changed

FROM (old)

P46 is composed of (forms part of)
Domain: E18 Physical Thing
Range: E18 Physical Thing

Subproperty of: E92 Spacetime Volume. P132 spatiotemporally overlaps with: E92 Spacetime Volume
Superproperty ofE19 Physical Object. P56 bears feafisdound on): E26 Physical Feature
Quantification: many to many (0,n:0,n)

Scope note: This property associates an instance of E18 Physical Thing with another instance of Physical
Thing that forms part of it.

Component elements, since they are themselivestances of E18 Physical Thing, may be
further analysed into stisomponents, thereby creating a hierarchy of part decomposition.

An instance of E18 Physical Thing may be shared between multiple wholes, for example two
buildings may share a common wahig property does not specify when and for how long a
component element resided in the respective whole. If a component is not part of a whole
from the beginning of existence or until the end of existence of the whole, the classes E79
Part Addition and E®Part Removal can be used to document when a component became
part of a particular whole and/or when it stopped being a part of it. For the t&man of

being part of the respective whole, the component is completely contained in the place the
whole occupes.

This property is intended to describe specific components that are individually documented,
rather than general aspects. Overall descriptions of the structure of an instance of E18
Physical Thing are captured by the P3 has note property.

The instancesf E57 Material of which an item of E18 Physical Thing is composed should be
documented using P45 consists of (is incorporated in).

Examples:
1 the Royal carriage (E22) forms part of the Royal train (E22)
T the “Hog's Back” (E24) ¢(B2#p part of the

In First Order Logic:
P46(x,yp E18(x)
P46(x,yp E18(y)
P46(x,yp P132(x,y)
P46(x,yp (Muzw)[E93(U) P166 (x,u) E52(Z) P164(u,Z) E93(wJ P166 (y,w)
P164(w,Z) P10(w,u)]

TO (new)

P46 is composed of (forms part of)
Domain: E18Physical Thing
Range: E18 Physical Thing
Subproperty of:
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Superproperty ofE19 Physical Object. P56 bears feature (is found on): E26 Physical Feature

Quantification:

Scope note:

Examples:

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

This property associates an instance of E18 Physical Thing with another instance of Physical
Thing that forms part of ifThe spatial extent of the composing part is included in the spatial
extent of the whole

Component elements, since they are themseliestances of E18 Physical Thing, may be
further analysed into sutlsomponents, thereby creating a hierarchy of part decomposition.

An instance of E18 Physical Thing may be shared between multiple wholes, for example two
buildings may share a common wahig property does not specify when and for how long a
component element resided in the respective whole. If a component is not part of a whole
from the beginning of existence or until the end of existence of the whole, the classes E79
Part Addition and E®Part Removal can be used to document when a component became
part of a particular whole and/or when it stopped being a part of it. For the t&m&n of

being part of the respective whole, the component is completely contained in the place the
whole occupes.

This property is intended to describe specific components that are individually documented,
rather than general aspects. Overall descriptions of the structure of an instance of E18
Physical Thing are captured by the P3 has note property.

The instancesf E57 Material of which an item of E18 Physical Thing is composed should be
documented using P45 consists of (is incorporated in).

1 the Royal carriage (E22) forms part of the Royal train (E22)
T the “Hog's Back” (E24) ¢(B2#p part of the

In First Order Logic:

P46(x,y) E18(x)

P46(x,yp E18(y)

P46(x,yp P132(x,y)

P46(x,yp (Muzw)[E93(U) P166 (x,u) E52(Z) P164(u,Z) E93(w) P166 (y,w)
P164(w,Z) P10(w,u)]
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APPENDICES
APPENDIX 1; List of abbreviated names ite#tte

Initials | First Name | Last Name Institution

kD |Korna  |Doer  |ICSFORTH |

PR [Pa |Rva | ConcordiaUnversty |

APPENDIX reference to issues/ presentations.

ISSUE 474: Editorial check of changes in CRMarcheo
Al Excavation Process Unit.

from
Al Excavation Processing Unit

Subclass of: S1Matter Removal
S40bservation

Scope Note:  This class comprises activities of excavating in the sense of archaeology, which are
documented as a coherent set of actions of progressively recording and removing matter
from a prespecified location under specific rules. Typically, an eat@@v process unit would
be terminated if significant discontinuities of substance or finds come to light, or if the
activity is interrupted due to external factors, such as end of a working day. In other cases,
the termination would be based on predefingthysical specifications, such as the
boundaries of a maximal volume of matter to be excavated in one unit of excavation.

Depending on the methodology, an instance of A1 Excavation Process Unit may intend to
remove matter only within the boundaries of anpiaular stratigraphic unit, or it may follow

a pre-declared spatial extent such as a trench. It may only uncover, clean or expose a
structure or parts of it.

The process of excavation results in the production of a set of recorded (documentation)
data tha should be sufficient to provide researchers enough information regarding the
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consistence and spatial distribution of the excavated Segment of Matter and things and
features embedded in it. Some parts or all of the removed physical material (S11 Amount of
Matter) may be dispersed, whereas others may be kept in custody in the form of finds or
samples, while others (such as parts of walls) may be left at the place of their discovery. The
data produced by an instance of excavation process unit should peaaie material state

of matter at excavation time only and should be clearly distinguished from subsequent
interpretation about the causes for this state of matter.

Examples:

1 The activity taking place on 21.9.2007 between 12:00 and 13:00 that excavated th
Stratigraphic Volume Unit (2) of Figure 4 and created the surface S1

1 The activity that excavated the first 20 cm of a spit excavation on 21.7.2007 created the
surface S2 in Figure 4.

In First Order Logic:
AL1(x)0 S1(x)

AL1(X)0 S4(x)

Properties:
AP1produced (was produced by): S11 Amount of Matter
AP2 discarded (was discarded by): S11 Amount of Matter
AP4 produced surface (was surface produced by): A20 Rigid Physical Feature
AP5removed part or all of (was partiglbr totally removed by)A8 Stratigraphic Unit
AP6intended to approximate (was approximated b3 Stratigraphic Interface

AP10destroyed (was destroyed by$22Segment of Matte(Segment of Matter that
happened to be at the Excavated Place)

to
Al Excavation Processing Unit

Subclass of: S1Matter Removal
S40bservation

Scope Note:  This class comprises activities of excavating in the sense of archaeology, which are
documented as a coherent set of actions of progressively recording and removing matter
from a prespecified location under specifiales. Typically, an excavation process unit would
be terminated if significant discontinuities of substance or finds come to light, or if the
activity is interrupted due to external factors, such as end of a working day. In other cases,
the termination wauld be based on predefined physical specifications, such as the
boundaries of a maximal volume of matter to be excavated in one unit of excavation.

Depending on the methodology, an instance of A1 Excavation Process Unit may intend to
remove matter only witin the boundaries of a particular stratigraphic unit, or it may follow
a predeclared spatial extent such as a trench. It may only uncover, clean or expose a
structure or parts of it.
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Examples:

The process of excavation results in the production of a set of redgidizcumentation)

data that should be sufficient to provide researchers enough information regarding the
consistence and spatial distribution of the excavated Segment of Matter and things and
features embedded in it. Some parts or all of the removed physiaterial (S11 Amount of
Matter) may be dispersed, whereas others may be kept in custody in the form of finds or
samples, while others (such as parts of walls) may be left at the place of their discovery. The
data produced by an instance of excavationgess unit should pertain to the material state

of matter at excavation time only and should be clearly distinguished from subsequent
interpretation about the causes for this state of matter.

1 The activity taking place on 21.9.2007 between 12:08 £3:00 that excavated the
Stratigraphic Volume Unit (2) of Figure 4 and created the surface S1 (A10)

1 The activity that excavated the first 20 cm of a spit excavation on 21.7.2007 created the
surface S2 in Figure 4.

In First Order Logic:

Properties:

AL1(X)d S1(x)
AL(X)0 S4(x)

AP1 produced (was produced by): S11 Amount of Matter
AP2 discarded (was discarded by): S11 Amount of Matter

AP4 produced surface (was surface produced by): A10 Excavation Interface
AP5removed mrt or all of (was partially or totally removed by8 Stratigraphic Unit
AP6intended to approximate (was approximated b3 Stratigraphic Interface

AP10destroyed (was destroyed by$22Segment of Matter

A9 Archaeological Excavation

from:

A9 Archaeological Excavation

Subclass of:

Scope Note:

Examples:

S40bservation

This class describes the general concept of archaeological excavation intended as a
coordinated set of activities performed on an area considered as part of a broader
topographical, ruralurban, or monumental context. An archaeological excavation is usually
under the responsibility of a coordinator, officially designated, which is legally and scientifically
responsible for all the activities carried out within each of the Excavation Pingddits and

is also responsible for the documentation of the whole process.

1 The archaeological excavation (A9) of the West House (E24) that took place at the
archaeological site of Akrotiri, Thera (E53) during the years (1983) (E52) by the

archaeol ogi st Sp. Marinatos (E39). [ Mt xanAi?¢
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In First Order Logic:
A9(X)0 S4(x)

Properties:
AP3investigated (was investigated by): E53 Place

to:
A9 Archaeological Excavati

Subclass of: S40bservation

Scope Note:  This class describes the general concept of archaeological excavation intended as a
coordinated set of activities performed on an area considered as part of a broader
topographical, rural, urban, or monumental context. An archaeological excavation is usually
under the responsibility of a coordinator, officially designated, which is legally and scientifically
responsible for all the activities carried out within each of the Eatan Processing Units and
is also responsible for the documentation of the whole process.

Examples:
I The archaeological excavation (A9) of the West House (E24) that took place at the
archaeological site of Akrotiri, Thera2{# during the yearg19671973) (E52) by the
archaeol ogist Sp. Marinatos (E39). [ Mt xanAi?¢

In First Order Logic:
A9(X)0 S4(x)

Properties:

AP3investigated (was investigated by): E27 Site

AP2 discarded into (was discarded by)

version 1.4.8
AP2 discarded into (was discarded by)

Domain: AlExcavation Process Unit
Range: S11Amount of Matter
Subproperty ofO2removed (was removed by)
Quantification: one to many (0,n:0,1)

Scope note:  This property identifies the S11 Amount of Matter (e.g. a heap) into which material
from an Al Excavation Process Unit is discarded.

Examples:
1 The Kcavation Process Unit excavating the Stratigraphic Volume Unit (2)
discarded an amount of matter into the waste heap of the excavation.
In First Order Logic:
AP2(x,yp Al(X)
AP2(x,yp S11(y)
AP2(x,yp 02(x,y)

89



version 15.0

AP2 discarded (wadiscarded by)

Domain: Al Excavation Process Unit
Range: S11Amount of Matter
Subproperty ofD2removed (was removed by)
Quantification: one tomany (0,1:1,1)

Scope note:  This property identifies the S11 Amount of Matter discarded (e.g. onto the spoil
heap) by Al Excavation Processing Unit.

Examples:

1 The stratum of ash, pumice and other volcanic material removed (&)
discarded byhe exavation of Villa of the Mysteries in Pompeii, Italy (Al).
In First Order Logic:
AP2(x,yp Al(X)
AP2(x,yp S11(y)
AP2(x,yp 02(x,y)

AP22 is equal in time to

Domain: E2 Temporal Entity

Range: E2 Temporal Entity

Subproperty of: E2 Temporal Entity.P1&%arts before or with the start of (starts after or with the start of):
E2 TemporaEntity

E2 Temporal Entity. P184 ends before or with the end of (ends with or after the end of):
E2 Temporal Entity
Quantification: many to many (0,n:0,n)

Scope note: This property symmetrally identifies a situation in which the starting point and the ending
point for an instance of E2 Temporal Entity is equal to the starting point and the ending point
respectively of anotheinstance of E2 Temporal Entity.
This progrty is only necessary if the time span is unknown (otherwise the equivalence can
be calculated).
This property is the same as the "equal" relat
pp. 832843).
This property is transitive.

Example: The destrudbn of the Villa Justinian Tempus (E6) is equal in time to the death of Maximus
Venderus (E69)

In First Order Logic:
AP22(x,yp E2(x)
AP22(x,yp E2(y)
AP22(x,yp P175(y,x)
AP22(x,yp P184(y,x)

AP23 finishes (is finished by)
Domain:E2Temporal Entity

Range: E2Temporal Entity
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Subproperty of:E2Temporal Entity?184ends before or with the end of (eis with or after the end offg2
Temporal Entity

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

Scope note: This property identifies a situation in which the ending point of an instance of E2 Temporal
Entity is equal to the atfing point of another temporal entity of longer duration. There is no
causal relationship implied by this property.

This property is only necessary if the time span is unknown (otherwise the relationship can
be calculated). This property is the samelas tfinishes / finisheeby" relationships of
Al l en’s tempor ap.832848.i ¢ ( Al |l en, 1983,

This property is transitive.

Example: Late Bronze Age (EfijishesBronze Age (E4)

In First Order Logic:
AP23(x,yp E2(x)
AP23(x,yp E2(y)
AP23(x,yp P184(x,y)

AP24 starts (is started by)
Domain: E2Temporal Entity

Range: E2Temporal Entity
Subproperty of: E2Temporal Entity?185ends before the end of (ends after the end &2 Temporal Entity

E2Temporal Entity?175starts befae or with the start of (starts after or with the start
of):E2Temporal Entity

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

Scope note: This property identifies a situation in which the starting point for an instance deg®oral
Entity is equal to the starting point of another instance of E2 Temporal Entity of longer

duration
This property is only necessary if the time span is unknown (otherwise the relationship can
be calculated). This property is the same as the "sthgtartedb y " r el ati onshi ps

temporal logic (Allen, 1983, pp. 8&23).
This property is transitive.

Example: Early Bronze Age (EtartsBronze Age (E4)

In First Order Logic:
AP24(x,yp E2(x)
AP24(x,yp E2(y)
AP24(x,yp P175(x,y)
AP24(x,yp P185(x,y)
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AP25 occurs during (includes)

Domain:

Range:

E2Temporal Entity

E2Temporal Entity

Subproperty of:E2Temporal Entity?185ends before the end of (ends after the end &2Temporal Entity

Quantification:

Scope note:

Example:

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

This property identifies a situation inhichthe entire instance of E52 Tinfpan of an
instance of E2 Temporal Entity is within the instance of E52-Fipa@ of another instance of
E2 Temporal Entity that starts before and ends after the included temporal entity.

This property is only necemy if the time span is unknown (otherwise the relationship can
be calculated). This property is the same as
temporal logic (Allen, 1983, pp. 8&23).

This property is transitive.

Middle Saxon peod (E4)occurs duringaxon period (E4)

In First Order Logic:

AP25(x,yp E2(x)
AP25(x,yp E2(y)
AP25(x,yp P185(x,y)

AP26 overlaps in time with (is overlapped in time by)

Domain:
Range:
Subproperty of:
Entity

Quantification:

Scope note:

Example

E2 Temporal Entity
E2 Temporal Entity
E2Temporal Entity.P176 starts before the start of (starts after the start of): E2Temporal

E2 Temporal Entity.P185 ends before the end of (ends after the end of):E2 Temporal Entity
many to many (0,n:0,n)

This property iderifies a situation in which there is an overlap between the instances of E52
TimeSpan of two instances of E2 Temporal Entity.

It implies a temporal order between the two entities: if A overlaps in time B, then A must

start before B, and B must end after Phis property is only necessary if the relevant time

spans are unknown (otherwise the relationship can be calculated).

This property is the same as the "overlaps / overlapped " r el ati onshi ps of
logic (Allen, 1983, pp. 83243).

the Iron Age (E4) overlaps in time with the Roman period (E4)

In First Order Logic:

AP26(x,yp E2(x)
AP26(x,yp E2(y)
AP26(x,yp P176(x,y)
AP26(x,yp P185(x,y)

AP27 meets in time with (is met in time by)

Domain:
Range:

E2 Temporal Entity
E2Temporal Entity
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Subproperty of: E2 Temporal Entity.P182 ends before or with the start of (starts after or with the end of):E2
Temporal Entity
Quantification: many to many (0,n:0,n)

Scope note: This property identifies a situation in which one instance of E2 Temporal Entity immediately
follows another instance of E2 Temporal Entity.
It implies a particular order between the two entities: if A meets in time with B, then A must
precede B. This pperty is only necessary if the relevant time spans are unknown (otherwise
the relationship can be calculated).
This property is the same as the "meets/aey * r el ati onships of All en’
(Allen, 1983, pp. 83843).

Example: Early Saxon Pedo(E4) meets in time with Middle Saxon Period (E4)

In First Order Logic:
AP27(x,yp E2(x)
AP27(x,yp E2(y)
AP27(x,yp P182(x.y)

AP28 occurs before (occurs after)

Domain: E2 Temporal Entity

Range: E2 Temporal Entity

Subproperty of: E2 Temporal Eity. P183 ends before the start of (starts after the end &&: Temporal
Entity

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

Scope note: This property identifies the relative chronological sequence of two temporal entities.
It implies that a temporal gap exssbetween the end of A and the start of B. This property is
only necessary if the relevant time spans are unknown (otherwise the relationship can be
calculated).
This property is the same as the "befenmre / af'
1983, pp. 83843).
This property is transitive.
Example: The destruction of the Villa Justinian Tempus (E6) is equal in time to the death of Maximus
Venderus (E69)

In First Order Logic:
AP22(x,yp E2(x)
AP22(x,yp E2(y)
AP22(x,yp P175(y,x)
AP22(x,yp P184(y,x)

ISSUE 360: LRMoo

TOPIC 2: Externalization, to finish

Rnnwas remembered in (contains memory[@f) F28 Expression Creation; R: F2 Expression].
DECISIONhe property was edited and also a clause was added in the scope note céd®2@ed
(see below).
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DECISIONInstead of declarinfRnn was remembered @subproperty of P16 used specific object
[D: E7 Activity; R: E70 Thing], the sig opted to mailk@&R67i is referred to by [D: E1 CRM Entity; R:
E89 Propositional Object].

Rnn was remembered in (contains memory of)

Domain: F56 Externalization Event

Range: F2Expression

Subproperty of: P67i is referred to by (or may be Out of CIDOC CRM scope)
Superproperty ofR17 created

Quantification:  (1,n:1,n)

Scope note: This property associates an instance of F56 Externalization Event with the instance of F2
Expression that records or refers to the content of that particular externalization event, in
whole or in part. This recordingay be done either directly or be transferred through
tradition The expression that records the externalization event may or may not be an
expression of the work that was externalized in the event.

Examples:

R20recorded (was recorded through)
DECISION odistinguish generic recordings from recordings of instances of F56 Externalization
Event, a clause was added in the scope note of R20. The scope note changed

FROM (old)

R20 recorded (was recorded through)
Domain: F29Recording Event
Range: E2Temporal Entity

Subproperty of: E7Activity.P15was influenced by (influencedg5Event.P9iforms partof: ESEvent.P9
consists of ESEvent
Quantification: (1,n:0,n)

Scope note: This property associates an instance of F29 Recording Event wittstaace of E2 Temporal
Entity which was captured.

Examples:
T The making of the recording of the third altet
Hawaii’' as performed by EIlvis Presley in Holl\
1961 (F29Rr20 recorded EIlvis Presley’s performance
Hawai i’ in Hollywood, Calif ., Radi o Recorder s,
TO (new)
R20 recorded (was recorded through)
Domain: F29Recording Event
Range: E2Temporal Entity

Subproperty of: E7Activity. P15was influenced by (influencedg5Event.P9iforms part of:E5Event.P9
consists of ESEvent
Quantification: (1,n:0,n)

Scope note: This property associates an instance of F29 Recording BAtbrthe instance of E2 Temporal
Entity which was captured.

In the case that the recorded temporal entity is an instance of Externalisation Event, then the
recording creates a memory of it (cf. new Rnn).
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Examples:
1 The making of the recording of the thiedl t er nat e take of the musical
Hawaii’' as performed by EIlvis Presley in Holl\
1961 (F29) R20 recorded Elvis Presley’'s perfor
Hawai i ' i n [HRatio Reeoaers]on Marehi22nd, 1961 (F31)
Topic 7: examples added
R10 has member (is member of)

OLD
R10 has member (is member of)

Domain: F1 Work

Range F1 Work

Superproperty of: F1 Work. R67 has part (is part of): F1 Work

Subproperty of E89Propositional Object. P148 has component (is component of): E89 Propositional Object
Quantification:  (0,n:0,n)

Scope note: This property associates an instance of F1 Work with another instance of F1 Work that forms
a part of it. This property igansitive. An instance of F1 Work may neither directly nor
indirectly be a member of itself. Instances of F1 Work that are not members of one another
may not share a common member.

Examples:

T Dante’s textual w 0R18 hag memiehelalesact ‘cantant of then o ’ (F1)
pseudeo | d French text of Emile Littré’s transl at
francois et en vers'’ [a 19th century transl at]i
in Paris in 1879 (F1)

1 Giovanni BattistaiPr anesi s graphic work entitlIR&d *‘ Car ce
hasmembet he abstract content of Giovanni Batti st
‘Carcere XVI: the pier with chains: 2nd state’

NEW

R10 has member (is member of)
Domain F1 Work
Range F1 Work

Superproperty of: F1 Work. R67 has part (is part of): F1 Work
Subproperty of E89 Propositional Object. P148 has component (is component of): E89 Propositional Object
Quantification:  (0,n:0,n)

Scope note: This property assodies an instance of F1 Work with another instance of F1 Work that forms
a part of it. This property is transitive. An instance of F1 Work may neither directly nor
indirectly be a member of itself. Instances of F1 Work that are not members of one another
maynot share a common member.

Examples:
f Giovanni Battista Piranesi’'s graphi cRMork enti
hasmembet he abstract content of Giovanni Batti st
‘“Carcere XVI: 2hd ptatewi {Rlfhains:

1 Joseph Haydn's musical work entitled 'The Seven Last Words of Christ' (numbered Hob. XX in
Anthony van Hoboken's catalogue of Joseph Haydn's wBk8has membeloseph Haydn's
orchestral work entitled 'The Seven Last Words of Christhypmsed in 1786 (Hob. XX/1A)

1 Joseph Haydn's musical work entitled 'The Seven Last Words of Christ' (numbered Hob. XX in
Anthony van Hoboken's catalogue of Joseph Haydn's w&k8)has membeloseph Haydn's
work for string quartet entitled 'The Seven LasviM¥s of Christ', composed in 1787
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(identified both as Hob. XX/1B and Hob. II#®in Anthony van Hoboken's catalogue, and
published as Op. 51)

Joseph Haydn's musical work entitled 'The Seven Last Words of Christ' (numbered Hob. XX in
Anthony van Hobokenr'catalogue of Joseph Haydn's worR§D has membeloseph Haydn's
oratorio entitled 'The Seven Last Words of Christ', composed in 1796 (Hob. XX/2)

R71 specifies material part (is specified material part for)

OLD

R71 specifies material part (is specifiedaterial part for)

Domain:
Range:
Subproperty of:
Quantification:
Scope note:
Examples:

1

1
NEW

F3 Manifestation

F3 Manifestation

F3 Manifestation. R??: F3 Manifestation
(0,n:0,n)

This property associates an instance of F3 Manifestation which prescribes that all its physical
exemplars will contain, as a separable part, an exemplar of the associated instance of F3
Manifestation. This property is transitive. In the case that the Faifdatation is intended to

be used and distributed in digital form on a physical carrier, the property describes the
physical carrier on which it can be obtained. In the case that the F3 Manifestation is an
abstraction of a singleton item, the property deibes the actual physical form the F3
Manifestation was abstracted from.

This inference is an induction along the path that can be modelled as: F3 Manifestation (the
whole). R7i is materialized in: F5 Item. P46 is composed of: F5 Item. R7 is materatizat
F3 Manifestation (the part).

The publication product identifi-eldmeby | SBN * O
edition of J.R.R. Tol kien’s *The Lord of the 1
publication product identifiedby SBN * 0618260595’ and consisting
Tol kien’s ‘" The two tower s’ (F3)

The publication product issued by Deutsche Grammophon in 1998 and consisting of a
recording of Richard Wagner's ‘Der fdiegende I
Domingo, Cheryl Studer et al., and conducted by Giuseppe Sinopoli (F3) R71 specifies

material part the publication product consisting of printed programme notes and libretto

with French and English translations (F3)

R71 specifies material part (is epified material part for)

Domain:
Range:
Subproperty of:
Quantification:

Scope note:

Examples:

F3 Manifestation

F3 Manifestation

F3 Manifestation. R??: F3 Manifestation
(0,n:0,n)

This propertylinksan instance of F3 Manifestation which prescribes that all itssjutal
exemplars will contain, as a separable ptwtan exemplar of the associated instance of F3
Manifestation. This property is transitive.

The publication product identi fi-eodmeby | SBN * O
editonof JRR. Tol ki en’ s * ThR71 épecifies matdrial patiee r i ngs’ (F3
publication product identified by | SBN ‘06182t¢

Tol kien’”s ‘" The two tower s’ (F3)
The publication product issued by Deutsche Grammophon i18 59@ consisting of a
recording of Richard Wagner's ‘Der fliegende I

Domingo, Cheryl Studer et al., and conducted by Giuseppe SinopdR {EZpecifies
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material partthe publication product consisting of printedqgramme notes and libretto
with French and English translations (F3)

1 The publication product issued as €D set identified as 'M2K 42270' by CBS Records in
1987 and consisting of recordings of J. S. Bach's concertos for keyboard/clavier and strings
performed by Glenn Gould (FRBY1 specifies material patie CD identifid as 'DIDC 10370
consisting of the Glenn Gould recordings of Bach's Concertos #og-3)

ISSUE 459: Modelling Principles.
The documentstands as it was editeduring the 468' CIDOC CRBgmeeting The figures are not
updated.

Modelling principles

The following modelling principles have guided and informed the development of the CIDOC CRM.
Reality, Knowledge Bases and CIDOC CRM

The CIDOC CRM is a formal ontology in the sense introduced by N.Guarino. that is a specific vocabulary used
to describe gart of reality, plus a firsbrder logical theory narrowing down the intended meaning of the
vocabulary words (N.Guarino 1998). The syntax and formal semantics of thierflest theory are given in
(Meghini & Doerr 2018), where the computational aspece also discussed. The present document is intended
for a nontechnical audience, therefore it focuses on the informal semantics and on the pragmatics of the CIDOC
CRM vocabulary, offering a detailed discussion of the main traits of the conceptoalizadierlying the CIDOC

CRM through the basic usage patterns.The CIDOC CRM aims to assist sharing, connecting and integrating
information from research about the past. In order to understand the function of a formal ontology of this kind,
one needs to makbe following distinctions:

a) Thematerial reality For the purpose of the CIDOC CRM, material reality is regarded as whatever has
substance that can be perceived with senses or instruments. Examples are people, a forest or a settlement
environment, seat@osphere, distant celestial or cellular micro structures, including what we assume
could be potentially or theoretically perceived if we could be there, such as the center of Earth or the sun,
and all that is past. It is constrained to space and timet Ydes on irour mindsor is produced by our
minds is also regarded as part of the material reality, as it becomes materially evident to other people at
least by our utterances, behavior and products.

b) The units of description oparticulars i.e., the thigs and relations which we refer to in order to
distinguish parts of reality. Examples are Mount Ida, the Taj Mahaffothmation of Chingby emperor

Qin Shi Huang( D~ ) in 221BC, TwtAnkh Amun and his embalmingrince Shotoku of Japan

sending a missioto China in 607AD the participation oSocrates in th@attle of Potidaea or the
radiocarbon dating of the Iceman Otzi

A formal ontology, such as the CIDOC CRM, constitutes a controlled language for talking about particulars. l.e.,

it provides classes and properties for categorizing particulars-asasb| ed fAi nstancesd in
individuation, unity and relevamroperties are as unambiguous as possible. For instaneAnKtAmun as

instance of E21 Persasthe real pharaoh from his birth to death, and not extending to his mummy, as follows
from the specification of the class E21 Person and its properties @IDOC CRM.

For clarification, the CIDOC CRM does not take a position against or in favour of the existence of spiritual
substance nor of substance not accessible by either senses or instruments, nor does it suggest a materialistic
philosophy. Howeverfor practical reasons, it relies on the priority of integrating information based on material
evidence available for whatever human experience. The CIDOC CRM only commits to a unique material reality
independent from the observer.

1 Kut scher a, Wa | dtaetri.n ¢ Roafd itohcea rlbcoenman Ot z i with acceleratc
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When weprovide descriptionsof particulars, we need to refer to them by unique names, titles or constructed
identifiers, all of which are instances of E41 Appellation in the CIDOC CRM, in order the reference to be
independent of the context. (In contrast, reference tcpkars by pronouns or enumerations of characteristic
properties, such as name and birth date, are context dependent). The appellation, and the relation between the
appellation and the referred item or relationship, must not be confused with the ri¢éenradd its identity. For
example, TwAnkh Amun the name (instance of E41 Appellation) is different fromAnkh Amun the person
(instance of E21 Person) and also different from the relationship between name andRikeisadgntified by
Instanceof CIDOC CRM classes are theal particulars, not their names, but in descriptions, names must be
used as surrogates for the real things meant. Particulars are approximate individuations, like sections, of parts of
reality. In other words, the uniqueneskreality does not depend on where one draws the line between the
mountain and the valley.

A CIDOC CRM-compatibleknowledge basgKB)?is an instance of E73 Information Object in the CIDOC CRM.

It contains (data structures that encode) formal statemegprissenting propositions believed to be true in a reality

by an observer. These statements use appellations (e.g. http://id.loc.gov/authorities/names/n?j9666005
ontological particulars and of CRM concepsy(P100i died in, E21 PersonThereby users, in their capacity of

having realworld knowledge and cognition, may be able to relate these statements to the propositions they are
meant to characterize, and be able to reason and research about their validity. In other words, thetforogs

in a knowledge base are titentifiers not the real things or phenomeaspecial case is digital content: a KB

in a computer system may contain statements about instances of E90 Symbolic Object and the real thing may be
text residing withirthe same KB. The instance of E90 Symbolic Object and its textual representation are separate
entities and they can be connected with the prof&t80 has symbolic content

Therefore, a knowledge base does not contain knowledgstdiatnents that represtknowledge, as long as

there exist people that can resolve the identifiers used to their referents. (Appellations described in a knowledge
base, and not used as primary substitutes of other items, are of course explicitly declared as instances of E41
Appellation in the knowledge base.)

Authorship of Knowledge Base Contents

This section describes a recommended good practice how toaelateityto knowledge base contents.

Statements in a KB must have been inserted by some human agent, either directly or indirectly. However, these
statements often make no reference to that agent, lacking attribution of authority. An example of such statements
in the CIDOC CRM is informatioe x pr essed t hrough shortcuts such as OP
heritage, it is common practice that the responsibility for maintaining knowledge in the KB is elaborated in
institutional policy or protocol documents. Thus, it is reasonableotd that statements which lack explicit
authority attribution can be read as the official view of the administrating institution of that system, i.e. the
maintainers of the KB. This does not imply that the knowledge described in the KB is completeg e the
information is under active management it remains continuously open to revision and improvement as further
research reveals further understandii8iatements in a KB may be in contradiction to the ontologically defined
qguantification of propertis without the KB being broken or invalid in any sense, either because necessary
properties are unknown or there exist good reasons to assume alternative values for properties with limited
cardinality, be it by the same or by different maintain&ri€B does not represent a slice of reality, but the justified
beliefs of its maintainers about that realfpr simplicity we speak about a KB as represensngereality.

Statements in a KB may also carry explicit references to agents that produced thiemihee statements of
responsibility. In CIDOC CRM such statements of responsibility are expressed though knowledge creation events

such as E13 Attribute Assignment and its relevant subclasses. Any knowledge that is based on an explicit creation
event were the creatords identity has been given, is att
of the agent identified as causal in that event.

In the special case of an institution taking over stewardship of a database transferredrimtastbdy, two

2 Carlo Meghini, Martin Doerr, 2018.firstorder logic expression of the CIDOC
conceptual reference modéh: Int. J. Metadata, Semantics and Ontologies, Vol. 13, No. 2, 2018

3 The URI (instance of E41 Appellation) of the Library of Congress fAnKluAmun, the pharaoh.
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relations of responsibility for the knowledge therein can be envisioned. If the institution accepts the dataset and
undertakes to maintain and update it, then they take on responsibility for that information and become the default
authoritybehind its statements as described above. If, on the other hand, the institution accepts the data set and
stores it without change as a closed resource, then it can be considered that the default authority remains the
original steward like for any othertsalarly document kept by the institution.

Extensions of CIDOC CRM

Since the intended scope of the CIDOC CRM is a subset
the model has been designed to be extensible through the linkage of bbemgpdtrnal type hierarchies.

Of necessity, some concepts covered by the CIDOC CRM are defined in less details than others: E39 Actor and
E30 Right, for example. This is a natur al consequence
sope in an intrinsically wunlimited domain of discour s
candidate superclasses for compatible extensions, in particular for disciplines with a respective focus. Additions

to the model are known as exterss while the main model is known as CRMsbase.

Compatibility of extensions with the CRM means that data structured according to an extension must also remain

valid as instances of CIDOC CRM base classes. In practical terms, this implies query containyngaeries

based on CI DOC CRM concepts to a KB should retrieve
semanti cs, regardl ess of whet her the KR is structur e
according to the CIDOC CRMplusmp at i bl e ext ensi ons. For example, a (¢
recall 100% of the instances deemed to be events by the CIDOC CRM, regardless of how they are classified by

the extension.

A sufficient condition for the compatibility of an extems with the CIDOC CRM is that its classes, other than

E1 CRM Entity, 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 CIDOC CRM property is a shortcuthandasses and

properties of the extension can be well distinguished from those in the CIDOC CRM. For instance, a class
Aitangible objectod may be in conflict with existing cl
only be tested intellectlig.

The CRM provides a number of mechanisms to ensure that coverage of the intended scope can be increased on
demand without loosing compatibility:

1) Existing classes can be extended, either structurally as subclasses or dynamically using the type
hierarchy (see section About Types below).

2) Existing properties can be extended, either structurally as subproperties, or in some cases,
dynamically, using properties of properties which allow subtyping (see section About Types below).

3) Additional informatio that falls outside the semantics formally defined by the CIDOC CRM can be
recorded as unstructured data using E1 CRM Entity. P3 has note: E62 String.

4) Extending the CIDOC CRM by superclasses and properties that pertain to a wider scope. They are
called onservative extensions, if they preserve backwards compatibility with instances described
with the CIDOC CRM.

Following strategies 1, 2 and 3 will have the result that the CIDOC CRM concepts subsume and thereby cover
the extensions. This means that qiregyan extended knowledge base only with concepts of the CIDOC CRM
will nevertheless retrieve all facts described via the extensions.

In mechanism 3 the information in the notes is accessible in the respective knowledge base by retrieving the
instance®f E1 CRM Entity that are domain Bf3 has noteKeyword search will also work for the content of the

note. Rules should be applied to attach a note to the item most specific for the content. For instance, details about
the role of an actor in an activishould be associated with the instance of E7 Activity, and not with the instance

of E39 Actor. This approach is preferable when queries relating elements from the content of such notes across
the knowledge base are not expected.

In general, only concepts be used for selecting multiple instances from the knowledge base by formal querying
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need to be explicitly modelled. This criterion depends on the expected scope and use of the particular knowledge
baseThe CIDOC CRM models with priority the kinds @fdts one would like to retrieve and relate from across
heterogeneous content from different institutions, in contrast, for instance, to administrative practices internal to
an institution.

Mechanism 4 conservative extension, is more complex:

With increasing use of the CIDOC CRM, there is also a need for extensions that model phenomena from a scope
wider than the original one of the CIDOC CRM, but which are also applicable to the concepts that do fall within
the CI DOC CRMO6s s c op ertiesdvtheeQIDOC BRMsmay ke found ® be applicabpe enore
generally to superclasses of the extension than to those of their current domain or range in the CIDOC CRM. This
is a consequence of the key princi pllectingthe doniesatd DOC
ranges for properties to be as narrow as they would apply in a well understood fashion in the current scope, thus
avoiding making poorly understood generalizations at risk of requiringmmrotonic correction.

The fourth mechanistor extending the CIDOC CRM by conservation extension can be seen to be split into two
cases:

1) A new class or property is added to an extension of the CIDOC CRM, which is not covered by superclasses
other than E1 CRM Entity or a superproperty in the GCRM respectively. In this case, all facts described

only by such concepts an@taccessible by queries with CIDOC CRM concepts. Therefore, the extension should
publishin a compatibility statement the additional relevant Hegrel classes and properties needed to retrieve all
facts documented with the extended model. This case is a monotonic extension.

2) The domain or range of an existing property in the CIDOC CR&hasiged to a superclass of the one or the
other or both, because the property is understood to be applicable beyond its originally anticipated scope. In this
case, all facts described by the extension are still accessible by querying with the conbep@DOC CRM,

but the extension can describe additional facts that the CIDOC CRM could not. This case is a monotonic extension
and generally recommended, because it enables boioenolution of the model. If this change is part of a new
release of the IDOC CRM itself, it is simply backwards compatible, and this has been done frequently in the
evolution of this model.

If case (2) should be documented and implemented in an extension module separate from the CIDOC CRM, it
may come in conflict with the ctent way knowledge representation languages, such as RDF/OWL, treat it,
because in formal logic changing the range or domain of a property is regarded as changing the ontological
meaning completely; there is no distinction between the meaning of thetgriopependent of domain and range
and the specification of the domain and range. It is, however, similar to what in logic is called a conservative
extension of a theory, and necessary for an effective modular management of ontologies.
Therefore, for thénterested reader, we describe here a definition of this case in terms of first order logic, which
shows how modularity can formally be achieved:
Let us assume a property P defined with domain class A and range class C also holds for a domain class B,
supeclass of A, and a range class D, superclass of C, in the sense of its ontological meaning in the real world. We
describe this situation by introducing an auxiliary
D, and apply the followindpgic:

A(x) 6 B(x)

C(x) 0 D(x)

P(x,y)0 A(X)

P(x,y)o C(y)

Po (5 BK)

Po6( »Dy))
Then, P6 i s

In other words, a separate extension module majectare the respective property with another identifier,
preferably using th same label, and implement the above rule.

Minimality

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

1 CIDOC CRM classes and properties are either primitive, or they are key conceptpiadtieal
scope.

1 Complements of CIDOC CRM classes are not declared, because, considering the Open World
principle, there are no properties for complements of a class (see Terminology and first consequence
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of Monotonicity).

A CIDOC CRM class is declared wh:

1 Itis required as the domain or range of a property not appropriate to its superclass.

1 It serves as a merging point of two CIDOC CRM class branches via multiple IsA (e.g. E25-Human
Made Feature). When the branch superclasses are used for multgoliatisin of an item, this item
is in the intersection of the scopes. The class resulting from multiple IsA should be narrower in scope
than the intersection of the scopes of the branch superclasses.

91 Itis useful as a leaf class (i.e. at the end of a CIRM branch) to domain communities building
CIDOC CRM extensions or matching key domain classes from other models to the CIDOC CRM
(e.g. E34 Inscription).

Shortcuts

Some properties are declared as shortcuts of longer, more comprehensively articulatbdtgathsect the same

domain and range classes as the shortcut property via one or more intermediate classes. For example, the property
E18 Physical Thing. P52 has current owner (is current owner of): E39 Astarshortcut for a fully articulated

pathfrom E18 Physical Thing through E8 Acquisition to E39 Actor. An instance of thedttilyulated path

always implies an instance of the shortcut property. However, the inverse may not be true; an instance of the fully
articulated path cannot always beeimed from an instance of the shortcut property inside the frame of the actual

KB

The class E13 Attribute Assignment allows for the documentation of how the assignment of any property came
about, and whose opinion it was, even in cases of propertiesqtiei ci t 1|y characterized as

Monotonicity

The CI DOC CRM6s primary function is to support the me
The adoption of the Open World principle means that the CIDOC CRM itself must remain fundnogreia

and knowledge bases implemented using it should be flexible enough to receive new iAsitjiiesnodel level,

new classes and properties within the CIDOC CRM&s sco
more documentation reads or when new kinds of relevant facts come to the attention of its maintaihéne

level of the KBs, the need to add or revise information may arise due to numerous external factors. Research may
open new questions; documentation may be directedwoonelifferent phenomena; natural or social evolution

may reveal new objects of study.

It is the aim of the maintainers of the CIDOC CRM to respect the Open World principle and to follow the principle
of monotonicity. Monotonicity requires that addingw classes and properties to the model or adding new
statements to a knowledge base does not invalidate already modelled structures and existing statements.

A first consequence of this commitment, at the level of the model, is that the CIDOC CRM aamadadionic

in the sense of Domain Theory. That is to say, the existing CIDOC CRM constructs and the deductions made from
them should remain valid and wétirmed, even as new constructs are added by extensions to the CIDOC CRM.
Any extensions should bender this method, backwards compatible with previous models. The only exception

to this rule arises when a previous construct is considered objectively incorrect by the domain experts and thus
subjected to corrective revision. Adopting the principle of atonicity has active consequences for the basic
manner in which classes and properties are designed and declared in the CIDOC CRM. In particular, it forbids
the declaration of complement classes, i.e. classes solely defined by excluding instances tifesaiasses.

For example:

FRBRoo extends the CIDOC CRM. In version 2.4 of FRBRoo, F51 Name Use Activity was declared as a subclass
to the CIDOC CRM class E7 Activity. This class was added in order to describe a phenomenon specific to library
practice ad not considered within CRM base. F51 Name Use Activity describes the practice of an instance of
E74 Group adopting and deploying a name within a context for agfrae. The creation of this extension is
monotonic because no existing IsA relationshipnberitance of properties in CRM base are compromised and

no future extension is ruled out. By way of contrast
been declared, a namonotonic change would have been introduced. This would beageebecause the scope

note of a complement class I|ike AOther Activitieso w
Activity such as OName Use Activitybo. In the case th
non-morotonic revision would have to be made, since there would be no principled way to decide which instances

of 60ther Activityod were instances of -momaoniochamges speci a

are extremely costly to end users, coampising backwards compatibility and long term integration.

101



As a second consequence, maintaining monotonicity is also required during revising or augmenting data within a
CIDOC CRM compatible system. That is, existing CIDOC CRM instances, their propartiebe deductions

made from them, should always remain valid and-feelhed, 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 instance of El1&cd&h@bject, 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. This is achieved by declaring E20 Biological Object as subclass of E19 Physital Obje

This example further demonstrates that the ISA hierarchy of classes and properties can represent characteristic
stages of increasing knowledge about some item during the processes of investigation and collection of evidence.
Higher level classes cdie used to safely classify objects whose precise characteristics are not known in the first
instance. An ambiguous biological object may, for example, be classified as only a physical object. Subsequent
investigation can reveal its nature as a biologib@at. A knowledge base constructed with CIDOC CRM classes
designed to support monotonic revision allows for seeking physical objects that were not yet recognized as
biological onesThis ability to integrate information with different specificitydsscription in a weltefined way

is particularly important for largecale information integratiorsuch a system supports scholars being able to
integrate all information about potentially relevant phenomena into the information system without farcing a
over or under commitment to knowledge about the object. Since large scale information integration always deals
with different levels of knowledge of its relevant objects, this feature enables a consistent approach to data
integration.

A third consequere; applied at the level of the knowledge base, is that in order to formally preserve monotonicity,
when it is required to record and store alternative opinions regarding phenomena all formally defined properties
should be implemented as unconstrained (mamgny) so that conflicting instances of properties are merely
accumulated. Thus, integrated knowledge can serve as a research tool for accumulating relevant alternative
opinions around welllefined entities, whereas conclusions about the truth are theftapenended scientific

or scholarly hypothesis building.

For example:

King Arthurodés basic |ife events are highly contested.
an instance of E21 Person and treated as having existed asithichhe sense of our historical discourse. The

instance of E21 Person is used as the collection point for describing possible properties and existence of this
individual. Alternative opinions about properties, such as the birthplace and his living, ptdmild be

accumulated without validity decisions being made during data compilation. King Arthur may be entered as a
different instance, of E28 Conceptual Object, for describing him as mythological character and accumulating
possibly mythological facts.

The fourth consequence of monotonicity relates to the use of time dependent properties in a knowledge base.
Certain properties declared in the CIDOC CRM, such as having a part, an owner or a location, may change many
times for a single item during theurse of its existence. Asserting that such a property holds for some item means
that that property held for some particular, undetermined -$ipa& within the course of its existence.
Consequently, one item may be the subject of multiple statements rapsbetiinstantiation of that property
without conflict or need for revision. The collection of such statements would reflect an aggregation of these
instances of this property holding over the tim@ an o f the itembébs existence. I
knowledge is required/available, it is recommended to explicitly describe the events leading to the assertion of
that property for that item. For example, in the case of acquiring or losing an item, it would be appropriate to
declare the related event damich as E9 Move. By virtue of this principle, the CRM achieves monotonicity with
respect to an increase of knowledge about the states of an item at different times, regardless of their temporal
order.

Time-neutral properties may be specialized in aifeitmonotonic extension by tingpecific properties, but not
vice-versa. Also, many properties registered do not change over time or are relative to events in the model already.
Therefore, the CIDOC CRM always gives priority to modelling properties asitaugal, and rather representing
changes by events.

However, for some of these p
o

ope
such as Acurrent |l ocationbo i c

r rties many databases
r ur r e p tatalmmsemmamageris Us i n g
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able to verify the respective reality at the latest date of validity of the database. Obviously, this information is non
monotonic, i.e., it requires deletion when the state changes. In order to preserve a reduced monotonicity, these
properties have timaeutral superproperties by which respective instances can be reclassified if the validity
becomes unknown or no longer holds. Therefore, the use of such properties in the CRM is only recommended if

they can be maintained consisten@therwise, they should be reclassified by their tmeetral superproperties.

This holds in particular if data is exported to anot!l
Knowl edge Base Contentso

Disjointness

Classes are disjoint they cannot share any common instances at any time, past, present or future. That implies

that it is not possible tmstantiatean item using a combination of classes that are mutually disjoint or with
subclasses of them (see fimultiple instantiationodo in s
classes in the CIDOC CRM.

A comprehensive declaration of all possilalisjoint class combinations afforded by the CIDOC CRM has not
been provided here; it would be of questionable practical utility, and may easily become inconsistent with the goal
of providing a concise definition. However, there are two key examplesjofrdiclass pairs that are fundamental

to effective comprehension of the CIDOC CRM:

1 E2 Temporal Entity is disjoint from E77 Persistent Item.Instances of the class E2 Temporal Entity

are perdurants, whereas instances of the class E77 Persistent lesmduaents. Even though instances of

E77 Persistent Iltem have a limited existence in time, they are fundamentally different in nature from
instances of E2 Temporal Entity, because they preserve their identity between events. Declaring endurants
and perdurats as disjoint classes is consistent with the distinctions made in data structures that fall within
the CI DOC CRMb6s practical scope.

9 E18 Physical Thing is disjoint from E28 Conceptual ObjectThe distinction is between material and
immaterial items, the latter being exclusively hummaade. Instances of E18 Physical Thing and E28
Conceptual Object 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 E18 Physical Thing cease to exist when destroyed,
whereas an instance of E28 Conceptual Object perishes whdorijosten or its last physical carrier is
destroyed.

Transitivity

CIDOC CRM is formulated as a class system with inheritance. A property P with domain A and range B will also
be a property between any possible subclasses of A and of B. In many caseslltbera common subclass C

of both A and B. In these cases, when the property is restricted to C, that is, with C as domain and range, the
restricted property could be transitive. For instance, an E73 Information Object can be incorporated into a E90
Synbolic Object and thus an information object can be incorporated in another information object.

In the definition of CIDOC CRM the transitive properties are explicitly marked as such in the scope notes. All
unmarked properties should be considered agaositive.

1 Introduction to the basic concepts

The following paragraphs explain the most general logic of the CIDOC CRM. The CIDOC CRM is a formalized
representation of historical discourse, a formal ontology. In this capacity, it is meant to suppeyptesdntation

of fact based, analytic discourse about what has happened in the past in a human understandable and machine
processable manner. It achieves this function by proposing a series of formalized properties (relations) and
classes. The formalideproperties support the making of semantically explicit statements relating classes of
things. Their formal definition logically explicates the classes of things to which they may pertain. The CIDOC
CRM properties thus enable a formal, logically explastscription of relations between individual, real world

items, classified under distinct ontological classes. Encoding analytic data pertaining to the past under such a
system of statements provides a standard representation for data and allows theappification of reasoning

to large sets of data.

Grounding this high level logic is a hierarchical system of classes and relations, that provide basic ontological
distinctions by which to represent historical discourse. Familiarity with the basic ontdldgitinctions made in
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the top level of the class hierarchy provides the basic entry point to understanding how to apply the CIDOC CRM
for knowledge representation.

The highest level distinction in the CIDOC CRM is represented by the top level contEE® Bersistent Item,
equivalent to the philosophical notion of endurant; E2 Temporal Entity, equivalent to the philosophical notion of
perdurant and, further, the concept of E92 Spacetime Volume.

As an evententric model, supporting historical discoyrfige CIDOC CRM firstly enables the description of

entities that are themselves tiimited processes or evolutions within the passing of time using E2 Temporal
Entity and its subclasses. Their basic function is to capture the fact of something laggaged over time. In

addition to allowing the description of a temporal duration, the subclasses of E2 Temporal Entity are used to
document the historical relations between objeitsilar to the role of action verbs in a natural language phrase.

The more specific subclasses of E2 Temporal Entity enable the documentation of events pertaining to individually
related/affected material, social or mental objects that have been described using subclasses of E77 Persistent
Item. This precise documentaii is enabled through the use of specialized properties formalizing the manner of

the relation or affect. Examples of specific subclasses of E2 Temporal Entity include E12 Production, which
allows the representation of events of making things by humad<&&&vent which allows the documentation,

among other things, of geological events and large scale social events such as a war. Each of these subclasses
have specific properties associated to them which allow them to function to represent the spacificride
connection between instances of E77 Persistent Iltem, such as the relation of an object to its time of production
throughp108 was produced K¥£12) or the relation of a place to a geological phenomenon thpduglas place

of (E5). The entities ¢t E2 Temporal Entity documents, being time limited processes / occurrences, are such that
their existence can be declared only on the basis of direct observation or recording of the event, or indirect
observation of its material outcomes. Evidence of smities may be preserved on material objects that are
permanently changed because of them. Likewise events may have been recorded in text or remembered through
oral history. E2 Temporal Entity and its subclasses are central to the CRM and essentrmdbalhmodelling

tasks (e.g. in a museum catalogue one cannot consider an object outside its production event).

The real world entities, which the event centric modelling of the CIDOC CRM aims to enable the accurate
historical description of, are cap#at through E77 Persistent Item and its subclasses. E77 Persistent Item is used
to describe entities that are relatively stable in form through the passage of time, maintaining a recognizable
identity because their significant properties do not changeifgpmibclasses of E77 Persistent Item can illustrate

this point. E22 Human Made Obiject is used for the description of discrete, physical objects having been produced
by human action, such as an artwork or monument. An artwork or monument is persigtenegards to its

physical constitution. So long as it retains its general physical form it is said to exist and to participate in the flow
of historical events. E28 Conceptual Object is also used to describe persistent items but of a mental character. It
is used to describe identifiable ideas that are named and form an object of historical discourse. Its identity
conditions rely in having a carrier by which it can be recalled. The entities described by E77 Persistent Item are
prone to change through humactivity, biological, geological or environmental processes, but are regarded to
continue to exist and be the same just as long as such changes do not alter their basic identity (essence) as defined
in the scope note of the relevant class.

The notion ofidentity is key in the application of CIDOC CRM. The properties and relations it provides are
designed to allow the accurate historical description of the evolution of real world items through time. This being
the case, classes and properties are craatedder to provide a definition which will allow the accurate
application of the classes or properties to the same real world items by diverse users. Identity in the sense of the
CIDOC CRM, therefore, means that informed people are able to agree thagfdretp the same, single thing,
according to the scope note of the respective CIDOC CRB it is regarded to be an instance-of. example,

the Great Sphinx of Giza may have lost part of its nose, but there is no question that we are still tefieing

same monument as that before the damage occurred, since it continues to represent significant characteristics and
distinctness from an overall shaping in the past, which is of archaeological releVhimess lacking sufficient

stability or differetiation, such as atmosphere, soil, clouds, waves, are not instances of E77 Persistent Iltem, and
not suited for information integratioiscourse about such items may be documented with concepts of the
CIDOC CRM as observations in relation to things ofent identity, such as places.

Learning to distinguish and then interrelate instances of E77 Persistent Item (endurants) and instances of E2
Temporal Entity (perdurants) using the appropriate properties is key to the proper understanding andrapplicatio

of CIDOC CRM in order to formally represent analytic historical data. In the large majority of cases, the
distinction this provides and the subsequent elaboration of subclasses and properties is adequate to describe the
content of database records in thidtural and scientific heritage domain. In exceptional cases, where we need to
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consider complex combinations of changes of spatial extent over time, the concept of spacetime (E92 Spacetime
Volume) also needs to be considered. E92 Spacetime Volume dssitribentities whose substance has or is an
identifiable, confined geometrical extent in the material world that may vary over time, fuzzy boundaries
notwithstanding. For example, the built settlement structure of the city of Athens is confined batiefqooint

of view of timespan (from its founding until now) and from its changing geographical extent over the centuries,
which may become more or less evident from current observation, historical documents and excavations. Even
though E92 Spacetime Volwnis an important theoretical part of the model, it can be ignored for most practical
documentation and modeling tasks.

The key to the proper understanding of CIDOC CRM comes through the appropriation of its basic divisions and
the logic these represent.i$ important to underline that the CIDOC CRM is not intended to function as a
classification system or vocabulary tool. The basic class divisions in CIDOC CRM are declared in order to be
able to apply distinct properties to these classes and, in so, doingulate precise, analytic propositions that
represent historical realities The expressive power of CIDOC CRM comes not from the application of classes to
classify entities but in the documenting the interrelation of individual historical items threelyldefined
properties. These properties characteristically cover subjects such as relaiitemgifyingitems by names and
identifiers;participationof persistent items in temporal entitidegationof temporal entities and physical things

in spa@ and time; relations afbservationand assessment; paltcomposition andtructural properties of
anything; influence of things and experiences on the activities of people and their prodaf#senceof
information objects to anything.

We explainthese concepts with the help of graphical representations in the next sections.

Relations with Events:

Figure 1 illustrates the mini mal properties in the CI
pattern of the Model. Let us first consider the cB$<CRM Entity the formal top class of the model. It primarily

serves a technical purposeaggregate the ontologically meaningful concepts of the model. It declares however

two important properties of general validity and distinct features of the MB#ied:identified bywith rangeE41
Appellation,makesthe fundamental ontological distinction between the identity of a particular and an identifier

( s e e sRedlity anol iKnowiedge Bases above), and in practice all ows f
resolving historical ambiguities of names and recdat@iin of multiple identifiers. The properB2 has typgwith

rangeES55 Type constitutes a practical interface for refining classes by terminologies, being often volatile, as

det ai |l ed iAbouttTipes skeeltd w.n A

0, i on Mo <o = . 1° is i i 0, 5
ES5 Type [«—L2Pe = ["1 CRM Entity |-+ temited & 7 F41 Appellation |
- N P4 has time - , :

E52 Time-Span = s tirii“ﬁgans’;?;‘ 1H| E2 Temporal Entltyl

0,
E4 Period ,—l’n P7($\23122'S"’;°$ a 5 E53 Place

P12 occurred in the
1,n f 0, .
ES Event (Wg’s’epsr‘;r;‘;ﬁfat) 5 E77 Persistent Item |
// NN

— : | L,n__ P92 brought into existence 11 N Y
| E63 Beginning of Existence ] (was brought into existence by) S

N\

| E28 Conceptual Thing l
o l1n P93 took out of existence 11 N
==Jp direct subclass | E64 End of EXIStence| (was taken out of existence by) \\\
= = indirect subclass A
—> property E39 Actor] | E18 Physical Thing |

figure 1: properties of basiconcepts
All classes in figure 1 are direct or indirect subclasseBI0CRM Entity,but for better readability, only the

i s ub c | -bBnkfsom &X T@mporal Entitys shown. The latter comprises phenomena that continuously occur
over some timespan E52 TimeSpan in the natural time dimension, but some of them may not be confined to
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specific area, such as a marriage statBarther specializingE4 Periodcomprises phenomena occurring in
addition within a specific area in the physical space, whichheaspecified by7 took place atwith rangeE53

Place Instances o4 Periodcan be of any size, such as the Warring States Period, the Roman Period, a siege or
just the process of making a signature. Further specialiEiBgEventcomprises phenomenavislving and
affecting certain instances &77 Persistent Iterin a way characteristic of the kind of process, which can be
specified by the proper®§12 occurred in the presence &fhis concept of presence is very powerful: It constrains

the existencefdahe involved things to the respective places within the specified time and implies the potential of
passive or active involvement and mutual impact. Via presence, events represent nodes in a n#timngek of
meetingin various combinations in the course of time at different places.

The most important specializations BY7 Persistent Itenin this context areE39 Actor those capable of

intentional actions=18 Physical Thinghaving an identity bound to a relatisgbility of material form, an&28

Conceptual Objectthe idealized things that can be recognized but have an identity independent from the
materialization on a specific carrier. The propd?th2 occurred in the presence ldis 36 direct and indirect
subpoperties, relating these and many more subclasdes BfenandE77 Persistent ItenRegardless whether

a CRM-compatible knowledge base is created with these properties only or with their much more expressive
specializations, querying for the above grest ed f i ve properties -WhehWherpr ovi de
WhatHowo questions, and allow for retrieving potenti al
things.

This pattern of fAmeetingo i s EBBvenpH6RBaginmihgoiEXidtepetd wo mor e
E64 End of Existengavhich imply not only presence, but constitute gémelpoints of existenceof things and

people in space and time, often in explicit presence and interaction with others, be they causal hygpooduci
consuming or just witnessing, Note that the Model supports multiple instantiation. As a consequence particular
events can be instances of combinations of these and others classes, describing tightly integrated processes of
multiple nature. The represtation of things connected in events by presence, beginning and end of existence is
sufficient to describe the logic términi postquos and antequasmajor form of reasoning about chronology in

historical studies.

Example:

As a simple, real examptd applying the above concepts we present a historical event, relevant for the history of

art: JohanrJoachim Winkelmann (a German Scholar) has seen timalleal Laocodén Group in 1755 in the

Vatican in Rome (at display in the Cortile del Belvedere). Blesdc r i bed hi s i mpressions in
of the Art of Antiquityo, (being t he-RbmamadRomamargr t i c ul
characterizing Greek art with the famous Iptwe ind s iéno
Hellenistic 'Pergamendbaroque” style, is widely assumed to be a copy, made between 27 BC and 68 AD
(following a Roman commission) from a Greek (no more extent) original. Jalwautim Winkelmann was born

1717 as child of Martin Winkelmann and AnN&aria Meyer and died in 1B6in Trieste.

Figure 2 presents a semantic graph of this event, as described above, using CIDOC CRM concepts. The facts in
parentheses above are omitted for better clarity. Instances of classes are represented by informative labels instead
of identifiers,in boxes showing the class label above the instance label. Properties are represented as arrows with
the property label attached. After class labels and property labels we show in parenthesis the identifiers of the
respective superclasses and superprigserom figure 1, in order to demonstrate that the story can be represented

and queried with these concepts only. It also shows how concept specialization increases expressiveness without
losing genericity. It is noteworthy that the transfer of informafrom the Greek original, to the copy, to the mind

of Winkelmann and into his writings can be understood solely by this chain of thenys presenin different

meetings. Note also that the degree to which a fact is believed to be real does ndteaffboide of CIDOC

CRM concepts for description of the fact, nor the reality concept underlying the Model.

Figure 2 represents in addition one morelye! property of the CIDOC CRMR67 refers tpwhich describe an
evidencebased fact that an inforniah object makes reference to an identifiable item.
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fig. 2 CRM encoding example: Winkelmann seeing Laocotn

E53 Place

In the following, we give an overview of the system of spatial and temporal relations in the CIDOC CRM, because
it constitutes an important tofur precise documentation of the past and has a certain complexity that needs to be
understood in a synopsis.

Spatial Relations (Figure 3)

A major area of documentation and historical research centres around positioning in space of what has happened
and the things involved, as well as reasoning about respective spatial relations. The key class CIDOC CRM
provides for modeling this informatiols E53 Place E53 Placeis used to document geometric extents in the
physical space containing actual or possible positions of things or happenings. The higher level properties and
classes of CIDOC CRM that centre arolB Placeallow for the documentan of: relations between places,
recording the geometric expressions defining or approximating a place and their semantic function, tracing the
history of locations of a physical object, identifying the places where an individual or group have beel locate
identifying places on a physical object and the spatial extent of certain temporal entities.

Relations between PlaceEhe cluster of relationB89 falls within (containsP122 borders withP121 overlaps
with and P189 approximategan express relatvrelationships held between places. These properties hold
between instances &b53 Placeand allow interordering places using common mereotopological concepts.

Geometric Expressions of Plac€ontemporary documentation of spatial information has acoeadvanced
equipment for accurately recording location and libraries of georeferenced place information. For this reason,
documentation of place now often includes the recording of precise coordinates for a referenced place. Of great
importance semanticgllis to understand the manner in which such a geometric place expression actually relates
to a referenced place. The cluster or relatiBh68 place is defined byP171 at some place withimndP172
containsallows the user to link to geometric place expressions while also accurately indicating how this
expression relates to the documented place. Geometric place expressions are insES-S8pate Primitivea

primitive class for expressing values in dayatems not further analyzed in the CIDOC CRM. These properties
provide a valid interface tthe OGC standardas elaborated in CRMgeo (Doerr and Hiebel 2013)

History of Object Locationdnstances of place are often referenced in order to recoraddugoin of some object.
When the movement of the object to different locations through time is of interest, it is also important to be able
to analytically record the different locations at which an object was and at what point. The CIDOC CRM offers
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two tap level mechanisms for tracing the relation of objects to places. If the aspect of time is unknown or not of
interest, then an object can be related to a place through the propéRiéss former or current locaticend

P55 has current locatianThe forner property is the conservatively appropriate choice for documenting the
objectto-place relation when time elements are not known. If one is actively tracking current location, the latter
property is also of use. When an accurate history of the temppatteof location should be provided, the user
should take advantage of tB® Moveclass, a temporal entity class. Instantiatit® Moveallows the user to
document the origin, destination and concerned object of a move event using the collection rtiepRipe

moved fromP26 moved tdP25 movedBeing a temporal clag® Movefurther allows the tracing of time, agency

etc. Note that things may be moved indirectly as parts of or within other things.

Actor Locations Tracking the history of the locaticof actors is related to the history of object location with a
significant difference: in the CIDOC CRM an actor is defined as an entity featuring agency which is not the case
in objects and physical entities in general. Not being physical, an actatdsnthe subject &9 Movewhich
documents physical relocations. The CIDOC CRM thus offers the notidridhas current or former residence

in order to document the relation of a person or group to a location as residing there at some time.

Places on &hysical ObjectiIn the recording of cultural heritage and other scientific data, particularly about
mobile objects, including ships, it is often necessary to identify where on an object or a certain feature is located
and where a certain phenomenon isesled. For this the CIDOC CRM offers the relaf&® has sectiorelating

the object to the places which are defined upon it. Note that Earth is the physical object we relate places to per
default. In geological times, a narrower relation to a tectdaie pnay be necessary.

Spatial Extent of Temporal Entitiek order to spatially define the extent of temporal phenomena, the CIDOC
CRM offers two properties that apply to all instances of temporal entity under th&4l&ssiod P7 took place

at andP8 took place on or withinThe former is used to relate a temporal phenomenon directly to an instance of
E53 Placewhich provides the geometric context in which that phenomenon took place. The latter property allows
the documentation of a temporal phenomenon taking place in relation to a physical object. This is useful for
recording information such as the occurreotan event on a moving ship or within a particular storage container,
where the geometric location is not known or indirectly relevant.

P189 approximates
P89 falls within (contains )
P122 borders with

P121 overlaps  with o,n P168 place is defined by 1,1
& (defines place)
; P7 took place at 0,n i
E4 Period Cwinessed) sn~>1 ES3 Place |E94 Space Pr|m|t|ve|
on O'nTO,n | on P171 at some place within on A
P7 took place _on or within P59 has section o,n P172 contains o,n
(witnessed) (is located on or within)
O,nl on
o " P74 has current or former residence
I E18 PhyS|caI Thmg l o,n (is current or former residence of) O,n E39 Actor
0,n |P53 has former or current
location ( is former or

current location of)

= = : 0,n P26 moved to (was destination of) 1.n
l E19 PhyS|caI Object } P55 has current location — — — E9 Move
o,n (currently holds) on 0N p27 moved from (was origin of) : .
n

o,n

P25 moved
(moved by)

fig. 3 reasoning about spatial information

Temporal Relations (figure 4)

Historical and scientific discourssbout the past deals with different levels of knowledge regarding events and
their temporal ordering that feed into chronology. Chronology is fundamental to understanding social and natural
history, and reasoning about temporal relations and causaliietid related. An immense wealth of physical
observations allows for inferring temporal relations and -vieesa. It is important to be able to document
temporality both with regards to known dates but also according to relative positioning withiargddisime

line. The top level properties of the CIDOC CRM relating to temporal entities support the documentation of: dates
as time spans or dimensions, mereological relations between temporal entities as well as a complete suite of
topological relations
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Dates and DurationsWhen some absolutely dates limiting a temporal entity are known, this can be documented
by instantiating thé®4 has timespanproperty and creating an instanceE2 Timespan Dates should then be
recorded as instances B61 TimePrimitive and related to the timgpan through propertieB81 ongoing
throughoutor P82 at some time withiTime is recorded as a span and not an instant in the CIDOC CRM. The
choice of property?81 ongoing throughowtllows the documentation of knowleglthat a temporal phenomenon

was occurring at least at all points of a known time span. The prdg2tgt some time withimlows the weaker

claim that the phenomenon must have occurred within the limits of a particular time span without further
specifyng as to when precisely. It is the default for historical dates, given, for instance, in years for events of
much smaller duration. The actual mode of encoding the documented date is outside the scope of the CIDOC
CRM, which defines this with a primitivdass,E61 Time PrimitiveFinally, the propert?191 had duratiortan

be deployed in order to document a temporal phenomenon with known duration but with less precisely temporal
positioning. For instance, a birth may be known with the precision of alyatanith a duration of 3 hours. For
documenting exact timspans that are result of a declarations rather than observation, for instance in order to
describe a timspan multiple events may fall into, the propd?ty70 defines timallows for specifying th time

span uniquely by a temporal primitive, rather tharPB ongoing throughouwdr P82 at some time withiasing

an identical time primitive.
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fig. 4 reasoning about temporal information

Mereological relationsThe documentation of the pawhole relationship of temporal phenomena is crucial for
historical reasoning. The CIDOC CRM distinguishes under temporal entities two immediate specializdtions:
Periodis a highlevel concept for the documentation of teargd phenomena of change and interactions in space

and time, comprising but not limited to historical periods such as Ming or Roman, and is further specialized in
rich hierarchy of more specific processes and activities. The second specializBBoGagdition Statea rather

specific class for the documentation of static phases of physical things. The CIDOC CRM so far does not describe
a higher level class of static phases, because they are normally deductions from multiple observations, problematic
in information integration and vulnerable to Amonotonic revision. For both classes, two different mereological
relations are articulated: The propeR9 consists ois used to document proper parthood between instances of

E4 Period i.e., to describe hovhé phenomena that make up an instand&idPeriodcan causally be subdivided

into more delimited phenomena. In contrast, the progettyfalls within explained further in the section about
spatiotemporal relations, describes only a-pansal ceoccurrace in the same spatiotemporal extent. The
propertyP5 consists ohdicates, in analogy, proper parthood between instande3 Gondition State

Topological RelationsA lot of semantic relations have implications on the temporal ordering of tempbtialsen

For instance, meeting someone must occur after birth and before death of the involved parties. Information can
only be transferred after it has been learned. On the other side, direct information about temporal order has
implications on possible empossible semantic relations. This form of reasoning is of paramount importance for
research about the past. It turned out that the popular temporal relations defined by (J. Allen 1983), which the
CIDOC CRM had adopted in previous versions, are notsuikd to describe inferences from semantic relations,
as detailed in the section fiTempor al Rel ation Pri
CRM introduces a theory of fuzzy boundaries in time that enables the accurate intenpgsiiotemporal
entities between themselves taking into account the inherent fuzziness of temporal boundaries. This model

mi t i
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subsumes the earlier introduced Allen temporal relations which may continued to be used in extensions of the

CIDOC CRM.

Spatiotemporal Relations (figure 5)

Treating space and time as separate entities is normally adequate for describing events and where things are. When
more precise documentation and reasoning is required about phenomena spreading out over time, such as Bronze

Age, a settlement, a nation, niog reference frames such as ships, things being stored in containers and moved
around, built structures being partially destroyed, rebuilt and altered etc., space and time must be understood as a

coherent continuum, the-salled spacetime. This is nofaamiliar concept for many users, and those not interested
in such details may therefore skip this section.

However the respective model the CIDOC CRM adopts constitutes a valid interfdiee @65C standardsis
elaborated in CRMgeo (Doerr and Hiebel 2pand important for connecting to GIS applicatiofke key class
CIDOC CRM provides for modeling this informationE®2 Spacetime VolumE92 Spacetime Volunig used
to document geometric extents in the physical spacetime containing actual or ppssities of things or

happenings, in particular in those cases when the changes of place to be documented cannot be reduced to distinct

events, because the spatial extent changes continuously. The higher level properties and classes of CIDOC CRM

that cente arounde92 Spacetime Volunadiow for the documentation of: relations between spacetime volumes,

relations to space and time as separate entities, and treating the exact extent of physical things and periods in space

at any time of their existence asasptime volumes. Its use is particularly elegant for the description of temporal
gazetteers.
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fig. 5 reasoning with spacetime volumes

Defining a Spacetime Volumé&here are three ways to define a spacetime volume:
(1) the propertyP169 defines spacetime volusigould be used to declare a spatiotemporal container for

some things or happenings in terms of spatial coordinates that may vary over time, be it in discrete steps or

continuously with the help of spacetime expressidhg ldter are instances &95 Spacetime Primitive
primitive class for expressing values in data systems not further analyzed in the CIDOC CRM
(2) Instances oE4 Periodare regarded to be specialized instanc&9@f Spacetime Voluntleat are formed

by the spreading out of the phenomena that make up an instance of E4 Period. As such they are fuzzy but in

general observable.

(3) The continuous sequence of spatial extent that the matter of an instance of E18 Physical Thing occupies
in thecourse of time, defines a spacetime volume unique to it from the beginning of its existence to its end,

which can also be understood as its trajectory through the universe The pRgStylefinesllows for
referring to this spacetime volume, in orderdimcument its additional propertie&s such this spacetime

volume is fuzzy but in general observable. It is not easy to make a mental picture of the spacetime volume of

a physical thing, but the construct simplifies all reasoning about where thingsdwave b

Relations with Places and Physical Thing$e property?161 has spatial projectioassociates a spacetime
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volume with the complete spatial extent it has occupied during itssjrae of definition. Due to relativity of

space, the definition of anstance of E53 Place must be relative to some physical thing as geometric reference.
This can explicitly be documented with the prop&iyb7 is at rest relative tdf the place where something is

at a certain point in time is given in multiple referespaces in relative movement, such as with respect to a

ship versus to the seafloor, these differently defined places may later move apart. Therefore, a spacetime
volume, even though uniquely defined, can have any number of spatial projections, depeitttngfarence

space. Currently, the GPS system defines a default reference space on the surface of Earth. In art conservation
and other descriptions of mobile object of fixed shape, it is useful to refer to the precise place a physical thing
occupies witlrespect to itself as reference spaceRi&6 occupiesfor further analysisP156 occupies

constitutes a particular projection of the spacetime volume of this thing. In contrast, the pp&3ans former

or current locationonly describes that a thingas within a specific place given in some reference space for an
undefined time.

Relations with Tim&pans and PeriodShe property?160 has temporal projecticassociates a spacetime
volume with the complete temporal extent it has covered comprising all places of its definition. In contrast to
places, the reference system of time is urii@xeept for the choice of origin. For instances of E4 Period and its
subdasses, which inherR160 has temporal projectiothe property is actually identical with the propePy

has time spainherited fromE2 Temporal Entityhecause is describes the temporal extent of the phenomena
that make up an instance of E4 PerioderBfiore it is recommended to U84 has time spafor instances of E4
Period and its subclasses, rather tRa60 has temporal projection

Relations of Presencénstances oE93 Presencare specialized instancesE®2 Spacetime Voluntleat are

identical with the spatial evolution of a larger spacetime volume specifi&llbg was presence,dfut

delimited to a, normally short, tirepan declared by164during | n ot her words, they con
or fgliimees o of anot huehras thepedantet the M@marv Empite aeing 3GAD. They are

the basic construct to describe exactly where something was or happened at a particuspamer

connection with th@ropertyP161 has spatial projectiomn particular, it allows for desibing the whereabouts

of mobile objects, be it in the storage of a museum, a palace, deposited in the ground, or transported in a

container, such as the bone of a saint. For ease of use, a sR@@buas presence isfdefined directly to E18
PhysicalThing, bypassing the definition of its spacetime volume.

Topological RelationsEinally the Model defines truly spatiotemporal topological relatiéti falls within
(contains)is the complete inclusion of one spacetime volume in another. It should not be confused with
inclusion in the spatial and temporal projection, which may be larger. E.g. in 14 AD, Mesopotamia was not
within the Roman Empire. Further, the properBd$82 sjatiotemporally overlaps withnd its negatio133 is
spatiotemporally separated froane fundamental to argue about temporary parthood, possible continuity etc.
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ISSUE 434 scope note of E52 T8pan

E52 TimeSpan(old in 6.2.7)
Subclass of: E1CRM Htity

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 semantic connotations. -Hpans are used tefine the temporal
extent of instances of E4 Period, E5 Event and any other phenomena valid for a certain time.

5This holds foapplications in the scope of the CIDOC CRM, which are in theefativistic area, but not strictly, for instance,
for satellites.
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Examples:

Since our knowledge of history is imperfect, instances of E52-Hpa can best be considered

as approximations of the actual TiB@ans otemporal entities. The properties of E52 Time

Span are intended to allow these approximations to be expressed precisely. An extreme case of
approximation, might, for example, define mrstance ofE52 TimeSpan having unknown
beginning, end and duratioklsed as a common E52 TiAgpan 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 -Bpan is facilitated if data can be
parsed into an E6Lime Primitive.

1961

From 1217-1993 to 128-1996

14h30i 16h22 4 July 1945

9.30 am 1.1.1999 to 2.00 pm 1.1.1999
duration of the Ming Dynast{Chan 2011)

> > > >

In First Order Logic

E52(x)0 E1(x)

E52 Timeé&Span (NEW)

E52 TimeSpan
Subclass of:

Scope note:

Examples:

E1CRM Entity

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

Instances of E52 Tir@pan hava&o semantic connotations about phenomena happening

within the temporal extent they represent. They do not convey any meaning other than a
positioningiomrer”t nd “thirmemol ogy. The actual
Span can be approximated Iproperties of E52 Tim8pan giving inner and outer bounds in

the form of dates (instances of E61 Time Primitive). Comparing knowledge abotgpane

is fundamental for chronological reasoning.

Some instances of E52 TirfBpan may be defined as the aatuin principle observable,
temporal extent of instances of E2 Temporal Entity via the propgedtyras timespan (is
time-span of):E52 TimeSpan. They constitute phenomenal tirapans as defined in CRMgeo
(Doerr and Hiebel 2013). Since our knowledgeistiolny is imperfect and physical

phenomena are fuzzy in nature, the extent of phenomenal tspans can only be described

in approximation. An extreme case of approximation, might, for example, define an instance
of E52 TimeSpan having unknown beginnirend and duration. It may, nevertheless, be
associated with other descriptions by which we can infer knowledge about it, such as in
relative chronologies.

Some instances of E52 may be defined precisely as representing a declaration of a temporal
extent, asfor instance, done in a business contract. They constitute declarativespans

as defined in CRMgeo (Doerr and Hiebel 2013) and can be described via the property E61
Time PrimitiveP170 defines time (time is defined bgb2 TimeSpan.

When used as aommon E52 Tim&pan for two events, it will nevertheless describe them as
being simultaneous, even if nothing else is known.

A 1961
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From 1217-1993 to 128-1996
14h30-16h22 4" July 1945

9.30 am 1.1.1999 to 2.00 pm 1.1.1999
duration of the Mirg DynastyChan 2011)

> > >

In First Order Logic:
E52(x) E1(x)

Properties:
P79beginning is qualified by=62String
P80end is qualified byE62String
P81longoing throughoutE61Time Primitive
P82at some time within E61Time Primitive
P83had at least duration (was minimum duration dB54Dimension
P84had at most duration (was maximum duration d854Dimension
P86falls within (contains)E52TimeSpan

P4 hagime-span (is timespan of)

NEW

P4 has timespan (is timespan of)
Domain: E2Temporal Entity
Range: E52TimeSpan

Quantification: many to on€0,1:0,n)

Scope note: This property asxiates an instance of E2 Temporal Entity with the instance of E52 Time
Span during which it was egoing. The associated instance of E52 T8pan is understood as the real time
span during which the phenomena making up the temporal entity instance aciee. More than one
instance of E52 Temporal Entity may share a common instance of E55paneonly if they come into being
and end being due to an identical declarations or events.

Examples:
A the Yalta Conference (Eff3s timespanYalta Conference timspan (E52)

In First Order Logic:
P4(x,y)0 E2(x)
P4(x,y)0 E52(y)

OLD

P4 has timespan (is timespan of)
Domain: E2Temporal Entity
Range: E52TimeSpan

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

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

The related instance of E52 TisB@an is understood as the real ThH8pan during which the

phenomena were active, which make up the temporal entity instance. It does not convey any

ot her meaning than d4imesi toif orcihm gbpanin tuimhse
approximated by a set of dates (instances of E61 Time Primitive). Relatpdtal entities
may share an instance of E52 T#®pan. Instances of E52 Ti8pan may have completely
unknown dates but other descriptions by which we can infer knowledge.

Examples:
A the Yalta Conference (Effas timespanYalta Conference timspan (E52)
In First Order Logic:
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P4(x,yY E2(x)
P4(x,y E52(y)

Issue 434 P170 defines time (time is defined by)

NEW

P170 defines time (time is defined by)
Domain: E6ITime Primitive
Range: E52Time Span

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

Scope note:  This property associates an instance of E61 Time Primitive with the instaR&2dfme-Span
that constitutes the interpretation of the terms of the time pritive as an extent in absolute,
real time.

In First Order Logic:
P170(x,yp E61(X)
P170(x,yp E52(y

OLD

P170 defines time (time is defined by)
Domain: E6ITime Primitive
Range: E52Time Span

Scope note:  This property associates an instance of E61 Time Primitive with the instaR&2dfmeSpan
it defines.

In First Order Logic:

P170(x,yp E61(X)

P170(x,yp E52(y
ISSUE 458: proofreading of the scope notes for P79 through P82.
P79 beginning is qualified by

NEW

P79 beginning is qualified by
Domain: E52 TimeSpan
Range: E62 String

Subproperty of: E1 CRM Entity. P3 has note: E62 String
Quantification: many to ong0,1:0,n)

Scope note: This property associates an instance of E52 Tapa&n with a note detailing the scholarly or
scientific opinions and justifications about the certainty, precision, sources etc of its
beginning. Such notes may also be used to elaieaieguments about constraints or to give
explanations of alternatives.

Examples:
A thetmespan of the Holocene (E52) beginning is
dating of the GSSP (Global Stratotype Section and Point) for the baseldbkbcene
using the Greenland NGRIP ice core, and sele
(E62)
In First Order Logic:
P79 (x,yp E52 (x)
P79 (x,yp E62(y)
P79(x,yp P3(x.y)
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OLD

P79 beginning is qualified by

Domain: E52 TimeSpan

Range: E62 String

Subproperty of: E1 CRM Entity. P3 has note: E62 String
Quantification: many to one (0,1:0,n)

Scope note: This property associates an instance of E52 Ta&pa&n with a note detailing the scholarly or
scientific opinions and justifications abiothe beginning of this timepan concerning
certainty, precision, sources etc. This property may also be used to describe arguments
constraining possible dates and to distinguish reasons for alternative dates.

Examples:
A thetimespanoftheH@d cene (E52) beginning is qualified
dating of the GSSP (GlobalStratotype Section and Point) for the base of theHolocene
using the Greenland NGRIP ice core,and selec
In First Order Logic:
P79 (x,yp E52 (x)
P79 (x,yp E62(y)
P79(x,yp P3(x.,y)

P80 end is qualified by

NEW

P80 end is qualified by
Domain: E52 TimeSpan
Range: E62 String

Subproperty of: E1 CRM Entity. P3 has note: E62 String
Quantification: many to one (0,1:0,n)

Scope note: This property associates an instance of E52Spane with a note detailing the scholarly or
scientific opinions and justifications about the certainty, precision, sources etc of its end. Such
notes may also be used to elaborate arguments almmnstraints or to give explanations of
alternatives.

Examples:

A thetmespan of the Holocene (E52) end is qualif
In First Order Logic:

P8O(x,y) E52(x)

P80(x,yp E62(y)

P80(x,yp P3(x,y)

OLD

P80 end is qualified ¥

Domain: E52 TimeSpan
Range: E62 String

Subproperty of: E1 CRM Entity. P3 has note: E62 String
Quantification: many to one (0,1:0,n)

Scope note: This property associates an instance of E52 T&pa&n with a note detailing the scholarly or
scientific oinions and justifications about the end of this tirspan concerning certainty,
precision, sources etc. This property may also be used to describe arguments constraining
possible dates and to distinguish reasons for alternative dates.

Examples:
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A thetimespan of the Holocene (E52) end is qualif
In First Order Logic:

P80O(x,yp E52(x)

P80O(x,yp E62(y)

P8O(x,yp P3(x,y)
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