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CIDOC CRM (Conceptual Reference Model)

* A theoretical and practical tool for data integration in the field of cultural heritage
* A high-level ontology of human activity, things and events happening in spacetime

* |t provides a formal structure (hierarchy of classes and properties) for describing concepts and relationships
used in cultural heritage documentation (and beyond)

* An ISO standard (ISO 21127:2023)
e Current version: 7.1.3 (Feb 2024)

The outcome of over 25 years of
collaborative development and
maintenance work!
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The usual (data integration) workflow
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The web application ‘A-QuB’

0 Web application operating over a knowledge graph (RDF triplestore)
> It facilitates the exploration of semantic (RDF) data by plain users (like historians)
> It offers a user-friendly way to build and execute complex queries step-by-step

> It is highly configurable (for use over any ontology / data model)

Q First version developed in 2018, in the context of the VRE4EIC project (H2020)

» Related paper: Kritsotakis, Vangelis, Yannis Roussakis, Theodore Patkos, and Maria Theodoridou. "Assistive Query
Building for Semantic Data." In SEMANTICS (Posters & Demos). 2018. https://ceur-ws.org/Vol-2198/paper 107.pdf
e Current FORTH-ICS development team: Vangelis Kritsotakis, Konsolaki Konstantina, Pavlos Fafalios

0 Other functionalities:
» data filtering, results browsing, query save, data export

O Available at: https://qgithub.com/isl/A-QuB-2
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A-QuB — Architecture and Technologies

« Architecture:

2] 2] 2]

«Companents
#COMmMponents aComponents

RDF Data Access Services :
A-QuB Web Portal (REST Web Services) RDF Triplestore

* Technologies:
 Java / Spring framework
* Angular ‘
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A-QuB — The search interface
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A-QuB — The search interface

Q Explore Data

Searching for...

Select Tarpet Entity *

Object (291) v I

Searching for
entities of a
specific category
(e.g. Object)

[z |

Data Results (291 results)

| NAME | TYPE | COLLECTION | IMAGE |

Toayiépa HTR2571 ToayiEpa KepapIka

ApUpaihog AMIM44Z ApURaihog Kepapika




A-QuB — The search interface

i Information Card of Toayiépa HTR2971
© (Object)
Q Explore Data

Searching for...

Select Target Entity *

« Toayiépa HTR2971

Obiject (291)

« Toayiépa

Browsing the
searCh res U’fs Containing keyword

« EMTTEQ

+« Ayia Tpiada

» [lpoavaxTtopikr] TTepiodog (MMIA)

Data Results (291 resuits)

+ MouoEIoKATOOKEUN

NAME TYPE COLLEQTI

« [fhivn «Tgayigépar Tou TOTTOU Twv MNaTep
KWV

Toayigpa HTR2971 Toayiépa Kepo @k




A-QuB — The search interface

Searching for... ... related ... to entity X o

Select Target Entity * Select Relation * Select Related Entity *

Object (291) M has production date M Date

Containing keyword o From Date Until Date

© Bo¢ anvag X BoC Vg T

Searching for objects .
that have production
date the period

8th - 6th century BC

Data Results (13 results)

| OBJECT NAME DATE
Emypagr Go377 To¢ aiovag m.X.
Apupaihog AMMA42 80¢ mwvag - 70¢ ouwvag X,
MAakidio AMIM498 Tog aovag .X.
ApUBaAhog AMMSTS Méoa Tou aiwva T.X.
Emypagr Go339 600 - 525 X
EWPETPIKGS THBOC e apyaikn emypagi AMMA4ST TEAN Bou aiwva X




A-QuB — The search interface

Searching for
monuments and the
objects found in
them

Searching for...

Select Target Entity *

Monument (58)

Containing keyworc

Data Results (31 results)

| MONUMENT NAME

lepd MuBbiou ATaiiwva oTn FopTuva

Avaktopo @aicTou

... related

Select Relation *

... to entity

Select Related Entity *

is finding place of

Object

Containing keyword

OBJECT NAME
Emypagf] Go377
Emypagf] Go399
Byohpa ABnvag Pe ayida AMMETS
Ayaiua Hpag T0TOU Borgese AMIMG1S
AQIigpWpaTikn emmypagr) AMMS93
Koioooaio dyahpa Mosiow ATTodAMwvoc AMMEZ9
Nisog AMM44
MovwTo TpomBwWTd KUTTeAho M10119
Tufuata amd Tpameda mpocgopuv AMMS0
Zgpayida pe TTapacTaah 1xBuwy Z-K60
Mwua M10527
Zpayida pe TapdoTaon aydypou z-K345
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A-QuB — The search interface

Searching for objects that
i) are of a specific material,
ii) are of a specific cultural
period, iii) are of a specific

type

Searching for...

Select Target Entity *

Object (291) v

... related ... to entity ® o
Select Relation * Select Related Entity * -
has material Material v
Aisoc X

e Y

... related ... fo entity X o
Select Palation = elec 1ated Entity * -
| was produced during period

Cultural Period

AND
NeoAIBIKA TTepiobog X

... related ... to entity o

Select Relation Select Related Entity *
has type 4 Type ¥
AND
SuoowpaTWHA X
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Other systems offering a similar search interface

O ResearchSpace Q Sparnatural
https://researchspace.org/ https://sparnatural.eu/

®
Keyword search Semantic search Records .’ Artwark displayed at m Museum

« Find: People WAS CREW AT Ship where ships arrived at Barcelona |

®, )
;I

LY
' Person was crew at ﬁShip

WHERE

arrived

-
wsmo 9 Place Barcelona
at

=
12]
NS

w Found 604 matches

| Wher
\ P
g

% Timeline Chart List o Artwork author P rers ® Hkhﬂmgd

subject

Agustin Farche Saura

Artwark athor
e R Y
Agustin Fernandez (u\mm p/}—l
. ‘ ®), Q)
G e T P Pers ™™ bate Frcmn1-01—1500t031-12,..

Example in the Maritime History domain (SealiT project):
https://rs.sealitproject.eu/
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Configuring A-QuB for a specific use case

Searching for...

* Configuration of the entity categories o

Object (291)

Monument (58)

Place (98)

Site (47)

Digital Object (780)

Display Place (22)

* Configuration of the entity relationships

Searching for... .. related .. fo entity o
bject (291) ~ has production date ~ Date B

Select Target Entity ed Entity
° From Date Until Date

© Bo¢ ciwvag T BOC aIvag T
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A-QuB — The configuration model

File: config.properties

Defining an entity category

entities = 1,2,3,4,5,6,7,8,%,10,11,12,13,14,15

Ent%t%EE -1 I_lame S okhdect _~» How many entities belong to this category .

entities.l.instancesQuery = SELECT COUNT (DISTINCT Zuri) [FROM GEAPHS]] WHERE { |2uri a <http:

entities.l.searchQuery = SELECT DISTINCT ?Zuri ?Zname ?ty-e ?collection ?image [ [FROM GRAPHS] ]
fits 1 Orivariable = 2ur- > How t6“§é“arch for entities of this category (and what

entities.l.sourcedrivariable = Ul mformatlon to show in the results table)

entities.l.exploreQuery = SELECT ?Zname ty*g;zumna_t ion ?main material ?found inl ?found in f

entities.l.exploreVariableTypes = found in:4 What information to show when browsing an entity of this category

entities.l.entityType = LITERAL
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A-QuB — The configuration model

* File: config.properties

Defining an entity relationship

relations.Z.name =| has material

relations.Z.sourceEntity = 1 Graph pattern that associates the two
relations.2.destinationEntity = 7 _~ categories through this relationship
relations.2.relationGraphPattern = 7Zobject[[i]] <http://www.clidoc—crm.org/cidoc—crm/P45 consists
relations.2.sourceUriVariable = Zobject[[1]]

relations.Z2.sourceShownVariables = Zfcbject names[[1]]

relations.2.destinationUriVariable = ?mat[[]]]

relations.2.destinationShownVariables = Tmaterial[[]]]

relations.2.sourceFilterPattern = [[REGEX(?cbject name[[1i]])]1] [[VALUES(Zcbject[|[1]]1)]]
relations.2.destinationFilterPattern = [[REGEX (?material[[]]1]1)]1] [[VALUES (?mat[[O]11)1]




The problem...

* Configurating the system for use in a particular use case (dataset) can be
very time consuming

e depending on the complexity of the data
(number of categories, number of category relationships, etc.)

* need to define the graph patterns for all categories and relationships

AQuB for Messara Archaeological Museum SealiT Project (Maritime History):

» 15 categories, 35 relationships e Around 15 categories and >200 relationships!
e Configuring AQuB took several days! e Configuring ResearchSpace took months!
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Towards a generic configuration

* Creation of a generic configuration for CIDOC CRM
* Rely on the idea of “Fundamental Categories and Relationships”

Tzompanaki, K., & Doerr, M. (2012). Fundamental Categories and Relationships for intuitive

querying CIDOC-CRM based repositories. ICS-FORTH Technical Report, 429.
https://publications.ics.forth.gr/tech-reports/2012/2012 TR429 Intuitive querying CIDOC-CRM.pdf

* Fundamental Categories and Relationships:

* A set of general categories and relationships that cover all different categories of
entities and their relationships

* For example, an instance of the fundamental category Thing can be a museum object,
a document, a song, a ship, a photograph collection, a cave, etc.

Pavlos Fafalios (fafalios@ics.forth.gr)
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Creating a generic configuration

7 fundamental categories:
* Actor

* Place

* Thing

* Period/Event

* Concept/Type

* Time

* Dimension

entities.l.name = Lotor ACtor

entities.l.instancesuery = SELECT COUNT (DISTINCT Yuri) [[FRCM GELFPHS]] WHER
entities.l.searchuery = SELECT DISTIHNCT 7uri ?lakel ?class

"ari a <http: W . cldoc—crm.org/ cidoc—crm/E3S9 Actor> . OPFTICHAL
et k J
OPTICHAL {?uri <http://www.cldoc-crm.org/cidoc—-crm/ P2 has type> 7t
E J VE
s e A e e e s -
entities.l.exploreQuery = SELECT ?labkel ?name 7type 7type more ?hirth period

entities.l.exploreVariakble

L L
i
im
i}

]

entities.l.sourcelUrivariab
entities.l.entityIype = LITEELL

entities.2.name = Place Place

entities.2.instancesQuery = SELECT COUNT (DISTINCT ?uri) [[FRCOM GRAPHS]] WHER
entities.2.searchQuery = SELECT DISTINCT ?uri ?label Z?class ?type [[FRCM _GRA
?uri a <http://www.cidoc-crm.org/cidoc—crm/E53 Place> . OPTICNAL uri
OPTIONAL {?uri <http://wwWww.cidoc-crm.org/cidoc—crm/P2 has type> 7t . 2t
entities.2.exploreQuery = SELECT ?label [[FRCOM GRAPHS]] WHERE [[URI]] <htt
entities.2.exploreVariableTypes =
entities.2.sourcelriVariable = 7uri
-

. . — 4
entities.3.name = Thing Th|ng
entities.3.instancesQuery = SELECT COUNT (DISTIHNCT 7Puri) [[FROM GELFHS]] WHER

entities.3.searchQuery = SELECT DISTIHNCT 7uri ?labkel ?class ?cype [[FECHM GEA
Muri a <http://wWww.cidoc-crm.org/cidoc-crm/E7T0 Thing> FILTER NOT EXTSTS

AT MARTTE T I b e - —— o Tl b g B B i e e e - o ] I — — e e i oy o ] e T e o T L o e p— — T N



Creating a generic configuration

116 fundamental relationships
e connecting the fundamental categories pairwise

relations.l.name = has tvype

relations.l.sourceEntity = 1 Actor — has type - Concept

relations.l.destinationEntity = 5

relations.l.relationGraphPattern = Zactor[[i]] a <http://www.cidoc-crm.org/cidoc—crm/E39 Actor> ; <ht:
relations.l.sourceUriVariable = Zactor[[1]]

relations.l.sourceShownVariables = Zactor label[[i]]

relations.l.destinationUriVariable = Ztype[[]]]

relations.l.destinationShownVariables = ?typse label[[]]]

relations.l.sourceFilterPattern = [[REGEX(?actor label[[1]])]] [[VALUES (?actor[[1]])]]
relations.l.destinationFilterPattern = [[REGEX (?type label[[3]]1)}]] [[VALUES (?typel[[3]1]1)}1]1]
relations.l17.name = was present at

relations.17.sourceEntity = 1 Actor — was present at — Period/Event

relations.l7.destinationEntity = 4

relations.1l7.relationGraphPattern = ?event[[]j]] <http://www.cidoc-crm.org/cidoc—crm/P12 occurred in the pres

relations.l7.sourceUriVariable = Zactor[[1]]
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Searching using the generic configuration

Searching for...

Select Target Enfity *

Thing (54) M

Important:

o Inference for the ‘subclassOf’
relationship must be enabled
(or materialized)

Results Search the results x
LABEL CLASS A TYPE

‘Ship’ is a (direct or indirect)
ship Andrea % Ship % subclass of ‘Thing’ brigantino %

ship Angelina % Ship % briganting %




Searching using the generic configuration

Searching for... ... related ... to entity x o
Select Relation * -

Select Target Entity * Select Related Entity *

Period/Event

Actor (193) s was present at s

Containing keyword o Containing keyword Q

Important:
Inference for the ‘subpropertyOf’
relationships must be enabled

(or materialized)

Results
ACTOR LABEL All these properties are EVENT LABEL
(direct or indirect) subproperties Voyage of ship Andrea %
of ‘was present at’ Birth of Francesco Saverio Proto %

Francesco Saverio Proto S

Employment of Francesco Saverio Proto %
Paymeant to Francesco Saverio Proto %
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Other important aspects

* Other important inferences that should be enabled/applied
* ‘owl:sameAs’ relationships
* ‘broader than’ relationships for types
 ‘falls within’ relationships for places
(and the same for other transitive properties)

Pavlos Fafalios (fafalios@ics.forth.gr)
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Ongoing and future work

* Finalize the configuration part that allows exploring the entities in the results
* Connect with other tools (e.g. 3M/X3ML, RDF visualizer)

* Improve the Ul

e Our (short term) aim: to have (publicly available) an A-QuB deployment which
one can directly use for exploring their CIDOC CRM based datasets

1. Upload your dataset - 2. Start exploring it

Pavlos Fafalios (fafalios@ics.forth.gr)
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Thank you!

Questions?

Pavlos Fafalios

Technical University of Crete and FORTH-ICS
fafalios@ics.forth.gr

TECHNICAL  “i==
UNIVERSITY FOUNDATION FOR RESEARCH AND TECHNOLOGY - HELLAS
OF CRETE
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