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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 

• It 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)

• Current version: 7.1.3 (Feb 2024)

The outcome of over 25 years of 
collaborative development and 
maintenance work! 

Pavlos Fafalios (fafalios@ics.forth.gr)
Exploring CIDOC CRM datasets with A-QuB, CIDOC 2024 2

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

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


The usual (data integration) workflow

Ontology-based 
data modeling

Data mapping & 
transformation

Knowledge 
Graph

Data collection / 
recording / etc.

Data curation & 
consolidation

Researcher / 
Domain Expert

Data 
Engineer

Software / 
Automated process

+ compatible models
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The web application ‘A-QuB’

❑ Available at: https://github.com/isl/A-QuB-2

❑ 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)

❑ Other functionalities:

➢ data filtering, results browsing, query save, data export

❑ 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

• Current FORTH-ICS development team: Vangelis Kritsotakis, Konsolaki Konstantina, Pavlos Fafalios
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A-QuB – Architecture and Technologies

• Technologies:
• Java / Spring framework
• Angular

• Architecture:
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A-QuB – The search interface
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Categories configured in 

a pre-processing step



A-QuB – The search interface
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Searching for 

entities of a 

specific category 

(e.g. Object)



A-QuB – The search interface
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Browsing the 

search results



A-QuB – The search interface

Searching for objects 

that have production 

date the period 

8th – 6th century BC
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A-QuB – The search interface

Searching for 

monuments and the 

objects found in 

them
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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
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Other systems offering a similar search interface

❑ Sparnatural
https://sparnatural.eu/

Example in the Maritime History domain (SeaLiT project): 
https://rs.sealitproject.eu/
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❑ ResearchSpace
https://researchspace.org/

https://sparnatural.eu/
https://rs.sealitproject.eu/
https://researchspace.org/


Configuring A-QuB for a specific use case

• Configuration of the entity categories

• Configuration of the entity relationships
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A-QuB – The configuration model

File: config.properties

Defining an entity category
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How many entities belong to this category

How to search for entities of this category (and what 
information to show in the results table)

What information to show when browsing an entity of this category



A-QuB – The configuration model

• File: config.properties

Defining an entity relationship
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Graph pattern that associates the two 
categories through this relationship



The problem…

• Configurating the system for use in a particular use case (dataset) can be 
very time consuming
• 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
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AQuB for Messara Archaeological Museum
• 15 categories, 35 relationships

• Configuring AQuB took several days!

SeaLiT Project (Maritime History):
• Around 15 categories and >200 relationships!

• Configuring ResearchSpace took months!



Towards a generic configuration

• Creation of a generic configuration for CIDOC CRM

• Rely on the idea of “Fundamental Categories and Relationships” 

• 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. 

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
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Creating a generic configuration

7 fundamental categories:

• Actor

• Place

• Thing

• Period/Event

• Concept/Type

• Time

• Dimension

Actor

Place

Thing



Creating a generic configuration

116 fundamental relationships

• connecting the fundamental categories pairwise
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Actor – has type – Concept

Actor – was present at – Period/Event



Searching using the generic configuration

Important: 
Inference for the ‘subclassOf’
relationship must be enabled 
(or materialized)
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‘Ship’ is a (direct or indirect) 
subclass of ‘Thing’



Searching using the generic configuration

Important: 
Inference for the ‘subpropertyOf’
relationships must be enabled 
(or materialized)
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All these properties are 
(direct or indirect) subproperties

of ‘was present at’



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)
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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 UI 

• 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 
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Thank you!
Questions?

Pavlos Fafalios
Technical University of Crete and FORTH-ICS

fafalios@ics.forth.gr
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