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The mythlod workflow

From CSV to RDF with 
Mythologiae data



mythLOD dataset stores 
4260 heterogeneous 
artefacts along with 
their metadata

An Example



Input: the MYTHOLOGIAE COLLECTION

Mythologiae Collection stores in a relational 
database a set of heterogeneous artworks spanning 
through several cultural institutions, artistic 
movements, time periods, typologies. 

What artworks have in common in the collection is 
that each of them depicts a mythological scene or 
theme. 

Annotators collected the artworks and their 
descriptive metadata (e.g. title, creation date, 
former location), interpreted the artworks’ content 
(e.g. mythological scene) and associated a list of 
literary references that refer to the same 
mythological scene.   

No standard has been 
defined by the 
annotators

https://mythologiae.unibo.it/


Workflow and data-management [1]

input State of the art 
analysis

definition of the 
data model

entity-linking

data-cleaning

rdf-production

Conversion of the 
dataset in RDF 

Competency 
questions, queries

Form strings to 
URIs and data 

values

Visualisation of 
mythLOD dataset

output dataset check

Analysis of 
Mythlogiae dataset
Definition of the project 

representation 
requirements

Connection of 
internal data with 
external entities

(e.g. DBPedia, VIAF)

https://patrimonioculturale.unibo.it/mythologiae/


MAINTAIN
- Artworks metadata (title, date and place of 

creation, author..)
- Literary references metadata
- Conceptual categories (mythological themes)

Input Analysis, study your data

AVOID/DISCARD
- Meaningless information (CMS inherited info)
- Noise in data
- Duplicates (post, revisions etc)

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>



REPRESENTATIONAL REQUIREMENTS

(1) Artwork metadata (time, place, author)
(2) Artwork interpretation (theme)
(3) Literary Reference (author, title, book, 

chapter, lines)

In information modeling, a representational 
requirement refers to the need to accurately 
represent the relevant information and data of 
a domain or problem space. It involves 
identifying the entities, attributes, 
relationships, and constraints involved, and 
creating a formal model that represents this 
information in a structured and organized 
manner. 
Representational requirements are important to 
ensure that the resulting model is 
comprehensive, accurate, and effective in 
representing the domain.

Representational requirements in mythLOD

(1) The formalisation of the relationships (identified by 
domain experts) between visual artworks attested in the 
collection and related literary sources.

Mythlod problem space

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>



REVIEWING STATE OF ART, REUSE OR CREATE?

Now that the representational requirements of 
the project are defined, it’s time to define a 
data model. 

Should I reuse existing ontologies or I create a 
new one from scratch?

Before deciding, you should review the state of 
the art and understand if you can model your 
data on your representational requirements with 
an ontology that already exists. If no, the 
solution can be to create a new ontology. 

(1) Artwork metadata and interpretation
(a) CIDOC-CRM
(b) DCterms
(c) EDM (Europeana Data Model)
(d) FRBRoo

(2) Literary Reference 
(a) FRBR
(b) FRBRoo
(c) SPAR ontologies (Fabio, Cito)
(d) HUCit

STATE OF THE ART SURVEY IN MYTHLOD

Museum domain

Library 
domain

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>



REUSING, PROS AND CONS

PROS
(1) Reuse of fully functional data model 

(implemented, tested, documented) - time 
saving

(2) In particular, domain ontologies are developed 
by outstanding institutions, this guarantees trust

(3) Guarantees interoperability 

CONS
(1) Verbose solutions
(2) Modelling is sometimes too general for the 

project purposes
(3) Not always guaranteed that the resource will be 

online in the future

(1) Artwork metadata and interpretation
(a) FRBRoo [2]
(b) DCterms

(2) Literary Reference 
(a) FRBRoo
(b) DCterms
(c) HUCit [3]

REUSED ONTOLOGIES IN MYTHLOD

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>



CIDOC CRM and frbr

The CIDOC Conceptual Reference Model (CRM) is 
a theoretical and practical tool for information 
integration in the field of cultural heritage. [...]

The CIDOC CRM achieves this by providing 
definitions and a formal structure for describing 
the implicit and explicit concepts and 
relationships used in cultural heritage 
documentation and of general interest for the 
querying and exploration of such data.

Built and maintained by ICOM (International Council 
of Museums) and adopted from several museums 
world-wide

The FRBR conceptual model [...] proposes the 
creation of bibliographic concepts (“work”, 
“expression”, “manifestation” and “item”) and a new 
way to formalise relations between these 
bibliographic entities. 

The so called WEMI-Model (Work, Expression, 
Manifestation and Item model) tries to identify the 
core aspects of publications and is the foundation 
of the FRBR family. 

Built and maintained by IFLA (International 
Federation of Library Associations and Institutions) 
and adopted from several libraries world-wide

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>

https://www.cidoc-crm.org/
https://www.ifla.org/references/best-practice-for-national-bibliographic-agencies-in-a-digital-age/resource-description-and-standards/bibliographic-control/functional-requirements-the-frbr-family-of-models/functional-requirements-for-bibliographic-records-frbr/


FRBRoo

FRBRoo is the object-oriented version of the 
FRBR family of conceptual models
harmonised with CIDOC CRM. It is a formal 
ontology that captures and represents
the underlying semantics of bibliographic 
information and therefore facilitates the integration, 
mediation, and
interchange of bibliographic and museum 
information.

With FRBRoo it is possible to express both CIDOC 
and FRBR domains plus some new aspects not 
concerned by the two previous models.

(1) Textual elements as an unicum (e.g. 
manuscripts)

(2) Performing arts 

CIDOC FRBR 

frbroo

It is mythLOD backbone ontology

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>

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


hucit

HuCit is a formal ontology which extends CIDOC 
and FRBRoo models to represent canonical citations.

It is HuCit has been reused to specialise FRBRoo 
expressivity on canonical citations

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>

https://www.cidoc-crm.org/Resources/humanities-citation-ontology-hucit


dcterms

Dublin Core Terms (DCTerms) is a lightweight 
ontology which records basic metadata about 
cataloging information.

It is DCterms has been reused in mythLOD to 
represent the items’ basic information instead of 
reusing FRBRoo (too verbose for some simple 

tasks)

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>

https://www.dublincore.org/specifications/dublin-core/dcmi-terms/


MYTHLOD MODEL

Modelling of (1) artwork metadata, (2) interpretation of the artwork theme and (3) bibliographic references metadata

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>



Data-cleaning: from strings to URIs

Case by case 
disambiguation

Disambiguating different strings 
referring to the same value

For example,

1. Giacomo, Leopardi, Canti
2. Giacomo Leopardi, Canti
3. Leopardi Giacomo, Canti

Refer to the same entity, they need 
to be uniformed (e.g. 
https://purl.org/vpq/mythlod/da
ta/work/leopardi-giacomo-canti)

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>

SPLIT MULTIPLE 
VALUES

Unchaining multiple values in a single 
cell.

For example:
The string “Pan, Gli Dei” refers to two 
saperate categories: “Pan” and “Gli 
Dei”.

We split this values and recorded as 
two different URIs.

https://purl.org/vpq/mythlod/dat
a/categ/pan and 
https://purl.org/vpq/mythlod/dat
a/categ/gli-dei 

Strings Conversion 
Into uris

For URIs: replacing spaces, special 
characters, accents etc.. (e.g. “Enea 
nella penisola italica” → 
https://purl.org/vpq/mythlod/da
ta/categ/enea-nella-penisola-it
alica)

For Literals (other data-types): 
dates, numbers, URLs sometimes 
need to be adjusted to be 
machine-readable (e.g. “1998” → 
“01-01-1998”^^xsd:date)

https://purl.org/vpq/mythlod/data/categ/pan
https://purl.org/vpq/mythlod/data/categ/pan
https://purl.org/vpq/mythlod/data/categ/gli-dei
https://purl.org/vpq/mythlod/data/categ/gli-dei


Entity linking

Input analysis Data model definition Data cleaning Entity linking Rdf production testing visualisation>> >> >> >> >> >>

Manual, automatic, semi-automatic. 

I used OpenRefine (https://openrefine.org)
This helps you with disambiguation and also to 
get external information from external dataset.

Artworks’ authors → VIAF ID and DBpedia
References’ authors → VIAF ID and DBpedia

Places → Wikidata and Geonames

Alignments in mythLOD

https://openrefine.org


Entity linking, some examples

Reconciliation of different strings for the same author, for example

● Labels in the CSV: “Ovid” or “Ovidio” 
● mythLOD URI for Ovid: https://purl.org/vpq/mythlod/data/person/ovid 

● VIAF URI for Ovid: https://viaf.org/viaf/88342447 
● VIAF label for Ovid: “Ovid, 43 B.C.-17 or 18 A.D.”

Record in mythLOD:

    <https://purl.org/vpq/mythlod/data/person/ovid> a efrbroo:F10_Person ;

        rdfs:label "Ovid, 43 B.C.-17 or 18 A.D."^^xsd:string ;

        owl:sameAs <https://viaf.org/viaf/88342447> .

https://purl.org/vpq/mythlod/data/person/ovid
https://viaf.org/viaf/88342447


Entity linking, some examples

Getting external information (e.g. lat and long) for artwork’s holding institutions locations, for example:

● Labels in the CSV: “Kunsthistorisches Museum” 
● mythLOD URI for this institution: https://purl.org/vpq/mythlod/data/place/kunsthistorisches-museum
● Wikidata URI for this institution: https://www.wikidata.org/Q95569
● Wikidata latitude and longitude values: 48.203611111111,16.361666666667

Record in mythLOD:

      <https://purl.org/vpq/mythlod/data/place/kunsthistorisches-museum> a ecrm:E53_Place ;
rdfs:label "Kunsthistorisches Museum"^^xsd:string ;
ecrm:P2_has_type <https://purl.org/vpq/mythlod/data/type/collocazione> ;

 ecrm:P89_falls_within <https://purl.org/vpq/mythlod/data/place/austria>,       
<https://purl.org/vpq/mythlod/data/place/wien> ;
 owl:sameAs <http://sws.geonames.org/6354990>,

<http://worldcat.org/identities/lccn-n50056014>,
<https://id.loc.gov/authorities/names/n50056014>,

      <https://www.wikidata.org/Q95569> ;
      wdt:P625 "48.203611111111,16.361666666667"^^xsd:string .

https://www.wikidata.org/Q95569
http://sws.geonames.org/6354990
http://worldcat.org/identities/lccn-n50056014
https://id.loc.gov/authorities/names/n50056014


Rdf production

(1) Input data has been surveyed and analysed
(2) The data model has been defined
(3) Input data has been cleaned, disambiguated and enriched

WHERE ARE WE IN THE WORKFLOW?

Creation of the actual Knowledge Base which stores the cleaned 
data following the data model.

rdf-production

mythLOD stores 4260 artworks (=4260 rows in the input CSV), an 
automatic solution was needed

mythLOD Knowledge Base has been produced via RDFLib Python 
library.

Rdf-production in mythlod

https://rdflib.readthedocs.io/en/stable/
https://rdflib.readthedocs.io/en/stable/


visualising data

The dataset can be reused to 
become the source of web 
visualisations

https://dharc-org.github.io/mythlod
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Thank you for you attention

Any questions?
Valentina Pasqual valentina.pasqual2@unibo.it
Francesca Tomasi francesca.tomasi@unibo.it

/DH.arc Digital Humanities Advanced Research Centre 
University of Bologna

mailto:valentina.pasqual2@unibo.it
mailto:francesca.tomasi@unibo.it


EXERCISE

From CSV to RDF with 
Mythologiae data



INPUT DATA ANALYSIS (csv)

Artwork 
id

String 
(literal)

Multiple 
records in 
one cell

Multiple 
records in 
one cell

Multiple values 
per cell: author + 

textual work + 
work type

Multiple 
values per 
cell: start 
time, end 

time, period 
typology 



Representational requirements and modelling choices

(1) Artwork metadata (item_id, item_title, author, century)
(2) Literary references (classic_references  = title, type 

and author)
(3) Artwork interpretation (item_category = mythological 

theme)

Problem space 
Representation of the relation between 

visual and textual items

in particular How can we model it?
Reuse and/or create a model?

Is it possible to establish new 
relationships between data?



Studying FRBRoo e defining our data model

FRBRoo (version 2.4, approved by IFLA)

https://www.cidoc-crm.org/frbroo/ModelVersion/frbroo-v.-2.4-approved-by-ifla


Mapping the data, from table to triples



TRIPLES and rdf data

https://w3id.org/mythlod/manif246
http://erlangen-crm.org/efrbroo/F4_Manif
estation_Singleton

https://w3id.org/mythlod/cre246 https://w3id.org/mythlod/manif246

a

http://erlangen-crm.org/efrbroo/R18_
created

Must be a URI Must be a URI Can be a URI or Literals
SUBJECT PREDICATE OBJECT

https://w3id.org/mythlod/manif246 “Lo sbarco di Enea in Italia”xsd:stringhttp://purl.org/dc/terms/title

Strings (natural language)
Integers (numbers)
Dates (year)
Dates (date-time)
….

CamelCase
Underscore or hyphen-minus

Spaces 
Accents 
Punctuation

uriS, DON’T uriS, DO literals



Entity linking

Can we align this data to external resources to get new information?

How do you model this new information? 

We did not got additional information 
about classical reference authors (e.g. 
date of birth and death) nor for items 

categories…

TIP 1

VIAF, Wikidata, DBpedia, Getty 
Thesauri etc..

TIP 2


