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1. BACKGROUND AND
INTENDED FUNCTION
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The CIDOC Conceptual Reference Model

international
council
of museums

- a core ontology describing the underlying semantics of over a
hundred database schemata and structures from all museum
disciplines, archives and libraries.

is member of - Recognized ISO Standard since 2006 (1SO21127:2014)
- the result of 20 years of interdisciplinary work and
(dis)agreement

- a generic model of recording of “what has happened” in
human scale

- can generates huge, meaningful networks of knowledge by
a simple abstraction: history as meetings of people, things and
information.

IS member of




Standards, Mapping and Data Transformation

Making Standards

‘ 2-You transform
1-You have a
the data to the
standard
standard

3-You need to

transform your data renew the
to your renewed standard
standard

/

4-You need to re-

5-Using an ontology

for transforming your
data
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CIDOC CRM: Description

Type Top Level Ontology

Scope Cultural Heritage and E-
Sciences

Classes 90+-

Relations 150+-

Version 6

Maintained by

CIDOC CRM SIG

Official 8
Extensions
Access http://www.cidoc-crm.orqg/

IDOC

RM

CONCEPTUAL
REFERENCE
MODEL

CIDOC-CRM family of Models

CIDOC-CRM

Event
Thing happened at

was presented at

Actor

\
CRMsci \ X
%

CRMarcheo

CRMba 2
CRMdig



http://www.cidoc-crm.org/

And standardized schemas?

europeana

think culture

A Standard Schema

Standardized schema

proposed tO SOIVe prObIemS Of :J % Encoded Archival Description
schema irregularity 4

- Official Site

- Serve to give form to bodies
of data/metadata W -
- Prescribes a practice ‘\ | |
. International Council on Archives
° lefel’ent Standards for Text Encoding Conseil International des Archives

different objects Initiative
- Different standards for the

same object
- Choice is pragmatic,

focussed on goals and

always local |V| ETA DATA

Dublin Core®Metadata Initiative

INNOVATION
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And standardized thesauri/vocabularies?

(I:_G” A standard vocabulary

Standardized thesauri and
vocabs proposed to solve
problem of data value and
reference irregularity

Forum on Inform ation
Standards in Heritage

- Provides authoritative

LIBRARY OF hierarchical terms and
CONGRESS reference

- Offers alternative, preferred

[ @ @ ] and alternative forms of term

iy P Prescrlbes a practice
- Domain focused
- Irreducible

Ge®dHNames



How ontologies, schemas and thesauri fit

The right solution
for the right problem

1) A common agreed
method of Recording
some specific thing =
standard schema

2) A common agreed set of
terms/references for
naming/classifying some
specific thing =
thesauri

3) A common way to
Integrate data expressed
In heterogeneous
schemas =
ontology




2. Method and Goal of
Ontology Production




The CIDOC CRM SIG

Meets 3 - 4 times a year

Undertakes to support the
maintenance, development and
extension of the CIDOC CRM Standard

Made up of experts from different fields

Maintains continuity through
institutional membership

Works through issue reporting on an
email list / official website

Decisions taken according to
democratic vote after presentation /
consultation

ICOM INTERNATIO!
DOCUMENTATION

WORKING GROUPS

OVERVIEW
Archaeological Sites
working group (ASWG)
Co-reference

CRM Special Interest
Group

Digital Preservation
Documentation
Standards

Exhibition and
Performance
Documentation

Information Centres
Intangible Cultural
Heritage

LIDO

Museum Process
Implementation

Semantic Research
Environments

ORGANISATION ~ » [ o9

com
intermationst

Mmsnz / CIDOC / Working Groups / Special Interest Group
CRM Special Interest Group

The CIDOC Conceptual Reference Model Special Interest Group

Over many years, CIDOC and the CIDOC Documentation Standards
Working Group (DSWG) have engaged in the creation of a general data
model for museums, with a particular focus on information interchange.
Until 1994 the product of these activities had been the CIDOC Relational
Data Model. In the interim meeting in March 1996 in Crete, the DSWG
decided to engage In an object-oriented approach in order to benefit from
its expressive power and extensibility for dealing with the necessary
diversity and complexity of data structures in the domain. This effort
resulted in 1999 in the first complete edition of the "CIDOC Conceptual
Reference Model" (CRM), a product of the intensive voluntary work of a
variety of contributors.

In order to expioit fully the potential of the CRM as a means of enabling
information interchange and integration in the museum community and
beyond, CIDOC decided in London 1999 to submit the CRM to ISO for
standardization. 1SO, in contrast to CIDOC, has the procedures and
authority to create and declare well-defined, valid editions of international
recommendations. The CIDOC CRM was accepted as working draft by
1SQ/TCA46/SC4/WG9 in September 2000. On 12 September 2006 it became
official standard 1SO 21127:2006.

In practice, this means that CIDOC will make use of the services of ISO and
collaborate with the respective ISO committees to bring the CRM to the
suitable final form and to ensure the widest possible agreement with the
broader international community. It is thereby understood that CIDOC will
offer the lead In the collaboration with the 1SO committees bv Invitina and




CIDOC CRM Goals: Model

Conceptualization
yVan CIDOC

3
(/'%,O%) ) CRM

] e°
(% L N

° Create a conceptual model by
which multiple heterogeneous
data formats can be translated
/mapped to each other

* Support high level information
recall

| ™

Presentation Models

\
/ \xorgam{e

° Monotonic Extensibility

° Evidence based, not by fiat

\%
D

Data in Various
Forms

Phenomenal
World



CIDOC CRM Goals: Data

global

relationships — ./i / CIDOC CRM
and core entities (”’. & extensions
-
detailed /‘ thesauri extend
terminology NS ; J \/\ CRM classes
‘:\ ~ \1 " (e.g., SKOS)
\ \pa ! N o
integrated ' l CRM instances
knowledge D (metadata repository,
AN RN A N I
Local _-‘_ é: \E E be \“.__: content &
data — \_: X metadata
structures B — | — (XML/RDBMS

)
- Support interoperability of mutually relevant data sources

- enable sourced and verifiable facts from datasets
- foster referenceability and reusability of data
- foster structured argumentation on top of facts
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CIDOC CRM: How does it come

about?

. Empirical study of data
structures, to understand their
semantic content

. Dialogue with domain
specialists, to test
conceptualizations, understand
argumentation

. Elicitation of competence
guestions, to have a metric
against which to measure the
success of the effort




The process: iterative abstraction/harmonization

-

Gather/Add Input
Data Structures

Data analysis
(dialogue w/ a
domain expert)

Abstraction of

Common Concepts

Simplified
Ontology Development

Test of Fit to Input

Cycle

Test of Fit to
Abstraction

N Generalization over
Abstractions
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The process: testing against objective

Verification Generalization Abstraction
Testing on
é Abstractions

Abstractions over
é Data Structure N

Set of Data Structures of the
Domain

Confirm / Disconfirm H ﬂ Project

Domain / World(s)




What can | do with 1t?

Ontology Extension
» Extend the CRM

<25
TR

Conceptual Model Creation

» Mind map model of existing or projected data

» Adopt CRM to express your model, harmonize [maybe extend
CRM]

Mapping

* Transformation
* Query Map

Semantic Knowledge

* Create data models and forms
» Generate born semantic data




Workflow

Heterogeneous, Standard,

Related Datasets Ontology X3ML Mapping Files

L

Data_ Clezrilnt Learn target Create Implements Transform
2gEEen and schema ma ings enerator
and analysis Enrichment PpINg & Data
a. Initial Setup \ )
b. Occasional Review c. Scheduled Ingests and Updates
) Data
Data Domain Engineer

Engineer Specialist



3. EVENT BASED
MODELLING




CIDOC CRM: General Modelling Pattern

ISA T T Relation

A refer tofrefine Tem poO ral
{ \ . Entities

m—

T
E55 |
Type ’f

E e |

r
!
Y

-—x.—(—'

E28 ~ E18
Conceptual Object carried by Physu;al Object Actors
n qON . .
ot _ Q iy, Temporal Entity ~ ec @ . Physical things
E41
Appellation g Conce ptual
Q .
: 5 things
,s” I @
!@ e G\Q G\ § -
’ 2 Appellation
E39 E52 E53

—_ Actor Time-Span Place
Places
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Event-Centric Modelling Motivation

- Search for a means to represent the ontology of things we
experience andaknow thgt al?ow us to recon% ruct a possible past

- Empirical sciences begin from primary data, objects (physical or
tex ualg are traces o %ast evepnts y J (phy

- W to kno hat happened (the event) through the traces of
the Sgs?tlﬁn the present PP (the event) throug

- The object points us towards the events that brought it into
eX|stenJce, odified It anglror Iede to Its dsestructlon J

- Events are the mostgow (ful togl for inerence, knowin%that
3ﬂmet INng came to be and Its position relative to another event
allows powerful understanding of the past

. Event_rinodellin does not require complete knowledge and
explicitly makesS room for revision
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Terracotta Warriors Object Evidence

for

Type Object

Title Terracotta Warrior

Date 210 to 209 BCE
Creator Qin Shi Huang (182

Place Xianyang

Publish  Xi'an Terracotta Army Museum
er

Referen Ssu-ma Chien
CES Object



Terracotta Warriors Textual Evidence

| Metadata
for
Type Document - —
Title Shiji &0 R

Alternative Records of the Grand Historian
Title

Author Sima Qian

ERPaRA
FED B EN (v

KBRS WEEE e

Translator Watson, Burton

B 0 3 e 35 e

e T

BARSREH

|
FS‘:

Date c. 94 BC

b

BPE

Publisher  Columbia University Press

Reference Tomb of First Emperor
= Document



Terracotta Warriors Place Documentation

TGN ID /7001810

Names Sian (C,V), Xi'an (C,V,
Preferred)

Types inhabited place(C), city (C)
Position Lat: 44 30 N,Long: 034 10 E

Hierarchy World (facet) -> Asia (continent)
-> China (nation) (P) -> Shaanxi
(province) (P)

Note The empire capital under many
dynasties, famed for the tomb of
Shihuangdi, buried with
terracotta soldiers...

Source TGN, Thesaurus of Geographic
Names



Historical Events as Meetings

was present at!
Huang di’s Terracotta

courtier Warrior

was presentat! . \yas present at! Huang D1’ Corpse

‘ was present at!

“coherence volume” of
Production of Terracotta Warrior

“coherence volume” of
Huang Di’s Burial

Xianyang Necropolis S



Depositional events as meetings

Archaeologi

cal ruins

ancient coherence volume of
. covering of
Chinese necropolis
artisan .
Necropolis
Wind /weather
functions

coherence volume of
necropolis construction

Xianyang S



Context of Production of Xi'an Warrior

E52 Time-Span
E39 Actor 221 to 206 BCE

Me-span

E31Document

Records of
the Grand
Historian

P86 falls within

P7teok place

P108 has
produced i <

nnnnnnnnnn
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Context of Finding Xi'an Warrior

39 Actor Eskvent |

People’s
Republic of China

11 pars
pal’thipated in

P70i is documented in E31 Document

within

P12 witnesséd | Discovery

P86 falls

People’s
—> Daily

P7 took place at

P82 at some
within L

nnnnnnnnnn
oooooooo

E52 Time-Span
1974




4. FAMILY MODELS
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Extending the CRM

- The CRM standardizes only stable concepts for information sharing.
- local extensions are encouraged for subjective concepts and local practices

- Forms a modular structure
- Maintaining a core so that all extensions are (property) specializations
- All more detailed facts can be reached by querying core concepts
- For being interoperable, no more restriction of data to a “core vocabulary”!

- What is “core” is not historical, not community domination, but the
dynamic result of applying functional principles.

- CRM is an open invitation to extend it by sharing, respecting and
evolving common concepts

- The CRM becomes an open “family of models”



CIDOC CRM extension suite

by virtue of CIDOC Conceptual Reference Model (CRM)

superproperties:

Few concepts,
high recall

CIDOC-CRM

Event
Thing happened at

Actor
was presented at

/" CRMinf \

. C
CRMsci \ 2
A (o2
°

CRMba

Special concepts,
high precision

CRMdig
CRMarcheo
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CIDOC CRM Extensions

Name Scope Community of Related Project /
Practice Institution

FRBRoo

PreSSoo
CRMinf
CRMsci

CRMdig
CRMarchaeo
CRMba

CRMgeo

Bibliographic Data Librarians

and Creative
Processes

Serials Data
Argumentation
E-sciences

Digitization
processes
Excavation
practice
Building
archaeology

Geophysics and
geolocation

Librarians

Analytic heritage

science community

3D modelling
community
Archaeologists

Archaeologists

Archaeologists

and Geophysicists

IFLA

IFLA

Kripis

3DCoform

Ariadne

Ariadne

Marie Curie
Individual Project



CRMInf: the 3 Sources of Scientific

Knowledge

\

=

E59 Primitive Value

t

|6 Belief Value

P17 was motivated
by (motivated)

A

J2 concluded that J5 holds to be
(was goncluded by

7 is based on

ovidence » E73 Information Object
(is evidence for) \ /

J1 used as premise |4 Proposition Set
(was premise for)

J3 applied
(was applied by)

A 4

I3 Inference Logic
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CRMsciI: natural events and observation

changes of states in cultural, social ...includes complex, composite and long-
or physical systems, regardless of lasting actions intentionally carried out by
scale, brought about by a series or Actors resulted in changes of state in the
group of coherent physical, cultural, social, or physical systems
cultural, technological or legal documented.

phenomena.
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CRMsci: what's observable

E1 CRM Entity ...comprises items(E77) or
F phenomena (E2) that can be
observed such as physical things,

- I rvang . their behavior, states and interactions
| or events, either directly by human

sensory impression, or enhanced with
E77 Persis tools and measurement devices.

%
n %

»

E70 Thi

S

E\Y
A\Y

N

N
G >

’ v S10 Material Substantial R

N
N
‘
N

4 E18 Physical Thing
2 S14 Fluid Body S11 Amount of \/

E55 \/ \ -526 Physical Fe-

Tye
T S12 Amount of Fluid S13 Sample \
S9 Property Type -/Ian-Made Fea- Segment of Me

\}
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CRMscl: physical genesis and discovery

particular value range of the 013 Solar explosions !C!Ity

properties of a particular thing triggers “Melting ice”
or things over a time-span ‘Depositional features”
014
initializes “Petrification” —

021
has found at

019 has found

E18 Physical Thing

017 ~
generated " 0/E2
I 022 partly o al Fee

“deposition
layers” P156 is

occupied
023 is defin
by(defines)

d

E92 Space Time Volume



CRMarchaeo: excavation as observation
and destruction

AP4 created surface
S2 with spit method

AP4 created surface
S1 with stratigraphic method

AP7 AP7

AP13 has
stratigraphic
relation
“after”

37



5. TOOLS,
IMPLEMENTATION & MORE




A Selection of Semantic DM Tools

Ontological Development

q OntoME

Mapping Tools
Mapping
3 m Memory
Manager

Triple Stores / Graph DBs

A o :
< OrientDB @neoy]

y

b|a;e§§3’ﬁ“ .*GraphDB 8

Semantic Data
Management Platforms

[@arches. @ WissKI

@ ResearchSpace
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Implementation Examples

Museums/Institutions European Networks Global
The British | |
; ° . american art
Museum | 2 ARIADNE W COLLABORATIVE
GERMANISCHES
NATIONAL D0
MUSEUM = RE

. |
= s i
MU
.

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

PARTHENOS

BlueBRICGE

AA_




Reference Materials

- CIDOC CRM
Specification:
http://www.cidoc-crm.org/releases_table

- Visual Charts:

http://old.cidoc- _ _
crm.org/cidoc graphical representation v 5 1/q

raphical representation 5 0 1.html

Tutorials
- One video
- Many powerpoints:

http://www.cidoc-crm.org/tutorialPage

- Malling list

More information?

CONCEPTUAL
REFERENCE
MODEL

TRIAL VERSION

What's New?

New current version of the CIDOC
CRM, version 6.2.2, is avai...

“draft version of minutes of 37th
CIDOC CRM-30th FRBR- CIDOC...

new updated agenda for Berlin
meeting

Choose a shortcut

Compatible models & Collaborations

Link to old CIDOC CRM website

Last official release

Next meeting
Current version

Use cases

CIDOC CRM Tutorial

CIDOC CRM Website designs

CRM SIG archive

FAQ

ICONI== Q¥ CIBOC==¢

Home

What is the CIDOC CRM?

The CIDOC Conceptual Reference Model (CRM) provides
definitions and a formal structure for describing the implicit
and explicit concepts and relationships used in cultural
heritage documentation.

The CIDOC CRM is intended to promote a shared
understanding of cultural heritage information by providing a
common and extensible semantic framework that any cultural
heritage information can be mapped to. It is intended to be a
common language for domain experts and implementers to
formulate requirements for information systems and to serve
as a guide for good practice of conceptual modelling. In this
way, it can provide the "semantic glue" needed to mediate
between different sources of cultural heritage information,
such as that published by museums, libraries and archives.

The CIDOC CRM is the culmination of over 10 years work by
the CIDOC Documentation Standards Working Group “and
CIDOC CRM SIG which are working groups of CIDOC#. Since
9/12/2006 it is official standard 1SO 21127:2006 7.

Text status: To be reviewed

http://www.cidoc-crm.org/

Home The Model Activities Resources People News

Search Q

Who we are

Over many years, CIDOC# and the CIDOC Documentation
Standards Working Group (DSWG)have engaged in the
creation of a general data model for museums, with a
particular focus on information interchange. Until 1994 the
product of these activities had been the CIDOC Relational
Data Model. In the interim meeting in March 1996 in Crete,
the DSWG decided to engage in an object-oriented approach
in order to benefit from its expressive power and extensibility
for dealing with the necessary diversity and complexity of
data structures in the domain. This effort resulted in 1999 in
the first complete edition of the "CIDOC Conceptual Reference
Model” (CRM), a product of the intensive voluntary work of a
variety of contributors. In order to exploit fully the potential
of the CRM as a means of enabling information interchange
and integration in the museum community and beyond,
CIDOC decided in London 1999 to submit the CRM to ISO for
standardization. SO, in contrast to CIDOC, has the
procedures and authority to create and declare well-defined,
valid editions of international recommendations. (The CIDOC
CRM has been accepted as working draft
by I1SO/TC46/5C4 % in September 2000. Since 9/12/2006 it
is official standard 1SO 21127:2006 .


http://www.cidoc-crm.org/releases_table
http://old.cidoc-crm.org/cidoc_graphical_representation_v_5_1/graphical_representation_5_0_1.html
http://www.cidoc-crm.org/tutorialPage
http://www.cidoc-crm.org/

THANK YOU, QUESTIONS?

George Bruseker ( )
Anais Guillem (anais.guillem@gmail.com)
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