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Historical Science and Computing

ÇHistorical Science

üA vast area of research concerns the collection, organization , 

documentation and interpretation of information about historical 

objects, areas or events

ÇComputing in the field has developed enormously over the last years

üSemantic Web technologies have started playing a significant role

üNevertheless, data management problems still exist and are still vast 

and varied
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Current practice and related problems

ÇCurrent practice mostly uses spreadsheets or simple relational

databases

ÇCommon problems :

üDifficulty in collaborative but controlled documentation

üDifficulty in representing the details from which the documented 

relations are inferred

üDifficulty in extending the existing data structures on demand

üDifficulty of third parties to understand and re -use the data
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The Synthesis system and its application

ÇWeb -based and collaborative system for the documentation of 

data and knowledge in cultural heritage and the humanities

üCan be easily configured for different fields

ÇFocus on semantic interoperability
üMaking use of standards for data modelling and storage (CIDOC -CRM, RDF)

ü Aiming at the production of data of high value and longevity

ÇApplication in the History of Art field
ü In the context of a European research project called RICONTRANS(ERC)
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Context
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Context: the RICONTRANS project

ÇRICONTRANSVisual Culture, Piety and Propaganda: Transfer and Reception of Russian 

Religious Art in the Balkans and the Eastern Mediterranean (16 th ðearly 20 th c.)

ü ERC Consolidator Grant ( May 2019 ðApril 2024 )

ü Field: Art History

ü Principal Investigator: Dr. Yuliana Boycheva (Institute of Mediterranean studies, FORTH)

ü Research teams in Greece , Bulgaria , Serbia , Romania , Russia

ÇThe Research Focus
üThe Russian religious artefacts brought from Russia to the Balkans 

(16th ðearly 20 th c.)

https://ricontrans -project.eu/
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RICONTRANSðThe data 

Ç Information and data about:
ü Art objects (icons, triptychs, crosses, é)  

ü Object transfers (from/to, purpose, é)

ü Historical figures (archbishops, priests, saints, é) 

ü Events (archbishop ordination, church erection, é)

ü Locations (cities, villages, monasteries, churches, museums, é)

Ç Information Sources 
ü Archival sources

ü Oral history sources

ü Old books / newspapers 

ü Web sources
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Ç Research data
ü Findings, comments, é

Ç Digital files
ü Images, scans, docs, é
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Data Documentation with Synthesis
System overview, entity types, data model, data transformation  
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Synthesis ðSystem overview

ÇWeb -based system for the collaborative documentation of data 

and knowledge in cultural heritage and (digital ) humanities

üMultilingual, supports versioning

ÇUtilizes XML technology and a multi -layer architecture 

üFlexibility and extensibility (in terms of data structures and data types)

üSustainability (XML documents readable by both humans and machines)

üDatabase : eXist-db (native XML database)
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Synthesis ðEntity Types
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ü Source Passages

ü Collection of Source Passages

ü Researcher Comments

ü Historical Figures

ü Collections

ü Events

ü Locations

ü Organizations

ü Digital Objects

Related 

entities

Passages 

and 

Comments

Sources

Objects 

and

Transfers

ü Objects

ü Object Transfers

ü Routes

ü Archival Sources

ü Books

ü Newspapers and 

Periodicals / Reviews

ü Oral History Sources

ü Web Sources

ü Bibliography

ÇUsers create and document entities organized in entity types
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Synthesis ðData Model

ÇSpecially -designed for the domain of History of Art and the particular needs 

of the RICONTRANSproject

üFocus on semantic interoperability 

×Linking each element of the data model to a target (domain) ontology (more later )

×Linking terms to controlled (shared) vocabularies or thesauri of terms 

×Enabling the inclusion of rich metadata about the documented data

ÇEach entity type has its own data structure ( documentation schema )
ü A documentation schema is XML-based , containing a set of fields organized in an 

hierarchical (tree -like) structure

ü The leaves in this tree -like structure are the documentation fields that are to be 

filled by the users 
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Synthesis ðData Model
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Entity type: Object
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Synthesis ðData Model
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Entity type: Object Transfer

Link to entity

of type ôObjectõ

Link to entity

of type ôLocationõ

Link to entity of type

ôHistorical Figureõ

Link to entity

of type ôPersonõ

Link to different

types of sources

Link to vocabulary term

Free text

Date

Free text
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Synthesis ðTypes of documentation fields

ÇLink to entity

ÇLink to (static or dynamic ) vocabulary term

ÇLink to thesaurus of terms (managed through THEMAS1)

ÇUnformatted free text

ÇFormatted free text

ÇNumber

ÇTime expression (date range in an accepted format)

ÇLocation coordinates ( point or polygon )

ÇLocation ID ( TGN or Geonames )

ÇDigital file(s)
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1THEMAS: https://www.ics.forth.gr/isl/themas -thesaurus -management -system

https://www.ics.forth.gr/isl/themas-thesaurus-management-system
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Synthesis ðData transformation

ÇSynthesis has embedded processes for transforming the data stored in the 

XML documents to an ontology -based RDF dataset (a Knowledge Base )

ü It decouples data entry (made by the research team) from the ontology -based 

integration and creation of the KB (supported by data engineers)
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Documentation Transformation

Data 
engineer

Domain 
expert

Domain 
expert

Domain 
expert

Exploration

Modeling

ISO 21127:2014
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Synthesis ðData transformation 
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Modelling of object measurements 

in CIDOC -CRM 

Part of object õs 

documentation schema 
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Synthesis ðOverall philosophy

ÇWhy NOT creating a Knowledge Base from the beginning? 

1. We regard as very different a KB of facts believed together as true, 

versus managing and consolidating the knowledge acquisition process 

of a large research team 

2. We consider a KB as an ideal tool for integrating the latest stage of 

knowledge acquired through diverse processes

3. It allows the straightforward production of different KB versions for 

different ontologies , or different versions of the same ontology

×We just need to create and maintain the corresponding schema mappings
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User Interface and Usage Statistics
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The Web Interface of Synthesis
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Entity
types

Table of documented entities 
of selected entity type

Entities management
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Viewing the 

documentation card of 

an object transfer


