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1. What is a formal ontology and what is it good 
for?

2. High Level Overview to CIDOC CRM

3. Discussion of CIDOC CRM Extensions

a. FRBRoo: for documenting creative processes

b. CRMinf: for documenting argumentation

4. How to use CIDOC CRM



1. WHAT IS A FORMAL ONTOLOGY?



What is an ontology? (What is it not?)

• A window / frame which 
allows expression of the 
world according to the 
kinds of statements used 
by a domain(s)

• Not a description of the 
world as such 
(not Ontology)

• Plural not singular

• Heidegger’s ‘domain 
ontology’



What is an ontology? (What is it not?)

• Mix of computer science 
and philosophy

• Bridge between computer 
science world and data 
producers/researchers

• Formalization of 
knowledge domain

• Bound to a reality
• Creates a pidgin or lingua 

franca
• Machine Processable, 

Human Readable



Why?
Specialists 

(stuck?) 
in their worlds

input

store

observe

publish

Increased knowledge?

Reach / 
understand
/ critique

ground



The real data/research situation on the 
ground

Heterogeneity of Actors

• Many researchers
– Many research questions
– Many research methods

• Many institutions
– Many institutional policies

Heterogeneity of Technology

• Many data standards
• Many data formats
• Many data 

entry/storage/retrieval tools

Heterogeneity of Means

• Different financial constraints
• Different levels of ICT support

leads to

Intractable
Data 
Heterogeneity

about

One world

requires

Methodological 
Solution



The Crimea Conference Example

• Researcher wants to find all 
evidence and relevant 
material to Crimea 
conference

• Researcher wants to use 
textual sources, 
photographic archive and 
relevant geographic data to 
understand context and 
elements of this historic 
moment

• One standard won’t do, and 
two or more standards 
leaves the data unrelated



Crimea Conference
Historical Archives….

Metadata

About…

Field Value

Type Text

Title Protocol of Proceedings of Crimea 
Conference

Subtitle Declaration of Liberated Europe 

Date February 11, 1945

Creator • The Premier of the Union of Soviet 
Socialist Republics 

• The Prime Minister of the United 
Kingdom  

• The President of the United States of  
America

Publisher State Department

Subject Postwar division of Europe and Japan

metadata for

Documents

Standard:
Dublin Core OR
EAD?



Crimea Conference
Images, non-textual objects…

Metadata

Field Value

Type Image

Title Allied Leaders at Yalta

Date 1945

Publisher United Press International (UPI)

Source The Bettman Archive

Copyright Corbis

References Churchill, Roosevelt, Stalin

about

Photographs

Standard:
Dublin Core OR
IPTC?



Crimea Conference
Places and Objects

About…

Field Value

TGN ID 7012124

Names Yalta (C,V), Jalta (C,V) 

Types inhabited place(C), city (C)

Position Lat: 44 30 N,Long: 034 10 E

Hierarchy Europe (continent) <– Ukrayina
(nation) <– Krym (autonomous 
republic)

Note …Site of conference between Allied 
powers in WW II in 1945; ….

Source TGN, Thesaurus of Geographic 
Names

about

Places

Standard:
TGN OR
Geonames?



We need: a different approach



How is an ontology a solution? What 
can we hope for from it?

• Creates a general data form to 
which multiple heterogeneous 
data formats can be mapped

• Helps control polysemy 
problems (at schema level) 

• In its production builds general 
concepts which can be used 
for high level information 
recall

• Extensible so that new 
knowledge can be integrated 
without requiring rethinking 
the ontology’s basic divisions 

• Creates compatibility
• Allows for automatic 

reasoning



What does an ontology look like?
Scope: a definition of the intended field 

of discourse/reality that the formal 
ontology should cover.

Classes: universals meant to represent 
some set of entities in the world of 
discourse, that have a distinct, 
identifiable behaviour and identity.

Properties: the relations that exist 
between classes in the ontology. 
These formally define the possible 
relations between classes and their 
meaning.

IsA Hierarchy: identifies 
generalization/specialization 
relations



Anatomy of a Class
The Label: arbitrary but identifying

Subclass/Superclass: Place in IsA

The Scope Note: gives the meaning, 
the intension. First thing to check!

The Examples: helps to verify… 
do others think/do it like you do

The Properties: more verification of 
appropriateness. 

How does it relate to other 
concepts? Is this how my concept 
behaves?



Anatomy of a Property
The Label: arbitrary but identifying

The Domain: The set of classes from which 
the property can originate

The Range: the set of classes to which the 
property can join the domain class

Superproperty/subproperty: Place in IsA
Hierarchy

The Scope Note: gives the meaning, the 
intension. First thing to check!

The Examples: helps to verify… 
do others think/do it like you do



What kind of data does a formal 
ontology produce?

E13 Attribute 
Assignment
“Curatorial 

Project” 

E22 Man Made 
Object
“Pot”

Triples (Subject - Verb - Object) 

E16 
Measurement

“Curator 
Measurement”

E22 Man Made 
Object
“Pot”

P140 Assigned 
Attribute to

P39 measured

In a graph, supporting subsumption 
relation

Traditional RDBMS

VS.



What kind of data does a formal 
ontology produce?

Object Table

ID 101

Name Pot

Weight 
(kg)

55

E22
“Pot”

E16 
Measurement

P39 measured

E54 
Dimension 

P40 observed 
dimension

E60 Number
“55”

E58 Measurement 
Unit
“kg”

P90 has 
number

P91 has unit

Rendering the implicit, explicit



Formal Ontologies: How do they 
come about?

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

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

• Elicitation of competence 
questions, to have a metric 
against which to measure the 
success of the effort



The process: iterative 
abstraction/harmonization



The process: testing against objective 
domain

Set of Data Structures of the 
Domain

Abstractions over Data 
Structure

Generalization 
on 

Abstractions

AbstractionVerification 
Testing

Domain / World(s)

ProjectConfirm / Disconfirm



What, practically can be done with it?

Modelling/Creating

1) Model from Scratch

No current ontology model exists, can start a 
modelling process for providing a lingua 
franca for your domain

2) Model an Extension

An ontology exists that is generically useful for 
your domain but cannot capture all relations 
to sufficient accuracy

Implementing/Using

1) Mapping Integration / Compatibility

An ontology exists, is adequate and you wish 
to map your existing data into it and take 

advantage of its capacities

2) Native Expression / Compatibility

An ontology exists, is adequate and you wish 
to express your data natively in that ontology 
and take advantage of its capacities

Integration and Interoperability



2. CIDOC CRM – HIGH LEVEL 
OVERVIEW



The CIDOC Conceptual Reference 
Model

• Developed by the CRM Special Interest Group of the International Committee for 
Documentation (CIDOC) of the International Council of Museums (ICOM), following 
an initiative of ICS-FORTH, Heraklion, Crete.

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

• Recognized ISO Standard since 2006 (ISO21127:2006)

• the result of 20 years of interdisciplinary work and agreement

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

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



CIDOC CRM: Description

25

Type Top Level Ontology

Scope Cultural Heritage and E-Sciences

Classes 90+-

Relations 150+-

Version 6

Maintained 
by

CIDOC CRM SIG

Official 
Extensions

8

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

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


CIDOC CRM: General Modelling Pattern

Temporal 

Entities

Actors

Physical things

Conceptual 

things

Appellation

Types

Places

IsA Relation



The Crimea Conference in CIDOC CRM 
Explicit Events, Object Identity, Symmetry

E31 Document
“Yalta Agreement”

E7 Activity

“Crimea Conference”

E65 Creation Event

*

E38 Image

P86 falls  within

E52 Time-Span

February 1945

P81 ongoing throughout

P82 at some     time
within

E39 Actor

E39 Actor

E39 Actor

E53 Place

7012124

E52 Time-Span

11-2-1945



CRM Overall Class Hierarchy



Temporal Classes: Reasoning over 

Time

E2 Temporal Entity

E5 Event E63 Beginning of Existence

E7 Activity

E69 Death

E6 Destruction

E87 Curation Activity

E83 Type Creation

E13 Attribute Assignment

E86 Leaving

E80 Part Removal

E79 Part Addition

IsA

E64 End of Existence

E10 Transfer of Custody

E15 Identifier Assignment

E4 Period

E3 Condition State

E68 Dissolution

E81 Transformation

E67 Birth

E66 Formation

E65 Creation

E11 Modification

E9 Move

E8 Acquisition

E85 Joining

E12 Production

E17 Type Assignment

E14 Condition Assessment

E16 Measurement



– E4 Period

• binds together related phenomena

• introduces inclusion topologies - parts etc.

• Is confined in space and time

• the basic unit for temporal-spatial reasoning 

– E5 Event

• looks at the input and the outcome

• introduces participation of people and presence of things 

• the basic unit for weak causal reasoning

• each event is a period if we study the details of the process

– E7 Activity

• adds intention, influence and purpose

• adds tools

Temporal Classes: Reasoning over 

Time



Temporal Classes: Reasoning over 

Time
Class Property Range Class

E2 Temporal 

Entity

P4 has time-span (is time-span of) E52 Time-Span

E4 Period P7 took place at (witnessed) E53 Place

P9 consists of (forms part of) E4 Period

P10 falls within (contains) E4 Period

E5 Event P12 occurred in the presence of (was present at) E77 Persistent Item

P11 had participant (participated in) E39 Actor

P14 carried out by (performed) E39 Actor

P20 had specific purpose (was purpose of) E5 Event

P21 had general purpose (was purpose of) E55 Type

P16 used specific object (was used for) E70 Thing



Endurant Classes: Reasoning over 

Things

32

E37 Mark

E70 Thing

E24 Physical M-M Thing

E28 Conceptual Object

E27 Site

E25 Man-Made Feature

E57 Material

E21 Person

E44 Place Appellation

E32 Authority Document

E46 Section Definition

E38 Image

E29 Design or 
Procedure

E75 Conceptual 
Object Appellation

E55 Type

materia

l

immaterial

E78 Collection

E84 Information Carrier

E73 Information Object

E30 Right

E50 Date

E82 Actor Appellation

IsA

E72 Legal Object

E71 Man-Made 
Thing

E18 Physical Thing

E19Physical Object

E26 Physical Feature

E89 Propositional Object

E90 Symbolic Object

E42 Identifier

E49 Time Appellation

E51 Contact Point

E31 Document

E33 Linguistic Object

E36 Visual Item

E48 Place  Name

47 Spatial Coordinates

E45 Address

E35 Title

E20 Biological Object

E22 Man-Made Object

E58 Measurement Unit

E56 Language

E41 Appellation

E34 Inscription



Things Coming to be in Time

E57 MaterialE29 Design or Procedure

E24 Physical Man-Made Thing

E55 Type

E18 Physical Thing

E12 Production

E11 Modification

E7 Activity

P68 usually employs

(is usually employed by)

0,n 0,n

P126 employed

(was employed in)

0,n 0,n

1,n

0,n

0,n

0,n

0,n

0,n

1,n

0,n

1,n

1,1

P108 has  produced

(was produ  ced by)

P31 has  modified

(was mod   ified by)

P33 used specific technique

(was used by)

P45 co  nsists of

(is incor  porated in)

0,n 0,n

P69 is associated with

0,n
0,n

P32 used general technique

(was technique of)

Things may be 

different from 

their plans

Materials

may be lost 

or altered

P16 used specific object 

(was used for)

P125 used object of type 

(was type of object used in)

E70 Thing
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P16 used specific object 

(was used for) 

P16.1 mode of use

P130 shows features of 

(features are also found 

on) 

P94 has created 

(was created by) 

P14 carried out by 

(performed) 

P12 occurred in the presence of 

(was present at)

P1 is identified by 

(identifies)
P14.1 in the role of

P108 has produced 

(was produced by) 

E24 Physical Man-

Made Thing

E19 Physical Object

E39 Actor E12 Production

E65 Creation

E41 Appellation

E55 Type

E55 Type

E73 Information Object

E28 Conceptual Object

E70 Thing

Genesis of Conceptual vs. Physical 
Things



High Level Distinctions/Connections in 
Conceptual Objects

E28 Conceptual Object

E73 Information Object

E89 Propositional Object E90 Symbolic Object

E28 Conceptual Object
‘This class comprises non-material products of our minds and other 
human produced data that have become objects of a discourse about 
their identity, circumstances of creation or historical implication.’

E90 Symbolic Object
‘This class comprises identifiable symbols and any aggregation of 
symbols, such as characters, identifiers, traffic signs, emblems, texts, 
data sets, images, musical scores, multimedia objects, computer 
program code or mathematical formulae that have an objectively 
recognizable structure and that are documented as single units. 

E89 Propositional Object
This class comprises immaterial items, including but not limited to 
stories, plots, procedural prescriptions, algorithms, laws of physics or 
images that are, or represent in some sense, sets of propositions 
about real or imaginary things and that are documented as single 
units or serve as topics of discourse. 

E73 Information Object
This class comprises identifiable immaterial items, such as a poems, 
jokes, data sets, images, texts, multimedia objects, procedural 
prescriptions, computer program code, algorithm or mathematical 
formulae, that have an objectively recognizable structure and are 
documented as single units.



High Level Relations between 
Conceptual Objects

E28 Conceptual Object

E73 Information Object

E89 Propositional Object E90 Symbolic Object

P106 is composed of

E1 CRM Entity P67 refers to

P129 is about

P148  has component

P165 incorporates

E18 Physical Thing

P128 carries

E65 Creation

P94 has created 



Conceptual, Physical Relations and 

Reasoning

E24 Physical Man-Made Thing

E55 Type

E1 CRM Entity

P62.1 mode of

depiction

P65 shows visual item 

(is shown by)

E36 Visual Item

P138    represents

(has    representation)

E73 Information Object

E38 Image

P67 refers to 

(is referred to by)

E84 Information Carrier

P128 carries 

(is    carried by)

P138.1    mode of

depiction

E37 Mark

E34 Inscription



4. CIDOC CRM – HOW TO USE



Tools for Learning the CRM

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/grap
hical_representation_5_0_1.html

Tutorials
• One video
• Many powerpoints
http://www.cidoc-crm.org/tutorialPage

• Mailing list

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

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/


Tools for Using the CRM

Mapping Tools

• 3M
(http://139.91.183.3/3M/) 

Data Entry / Navigation Tools

• Wiss-ki Project 
(http://wiss-ki.eu/)

• Research Space Project
(http://www.researchspace.org/) 

N.B.: CIDOC CRM is neutral with respect to software. The above represent projects that 
actively deploy technologies to run CIDOC CRM and thus have an experience base. 

http://139.91.183.3/3M/
http://wiss-ki.eu/
http://www.researchspace.org/


41

Identify 
Common 

Need

Agree target 
schema

Learn target 
schema

Create 
mappings

Implements 
generator

Transform

Data

Explore 
Harmonized 

Data

a. Initial 
Setup

b. Occasional 
Review

c. Scheduled Ingests and 
Updates

DB2
DB2

DBs

Heterogeneous, 
Related 
Datasets

Standard, 
Ontology

X3ML Mapping Files

Domain
Specialist

IT 
Specialist

Workflow



KIF, RDFS, OWL

O
n

to
lo

gy
En

co
d

in
g

Source Data Mapping / 
Transformation

Tool

Triple Store / Graph DB

map transform

query

Mapping 
Path



What do I need to a mapping?

The Tools

• Planning
– Pen and Paper

– Time

– My Schema / Examples

– Ontology Schema / Examples

• Executing
– A Mapping software

– Time

– 3M @ 
http://139.91.183.3/3M/Login

http://139.91.183.3/3M/Login




Mapping Interface



Metaphacts: Query Tool



Metaphacts: Complex Query



Metaphacts: Item Level View



Form based data acquisition



Text based data acquisition



Data presentation



OWL/XML in the triplestore



Navigation



Full-text search and detailed
search


