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Foreword

This volume represents the editorial outcome of the 14th edition of ArcheoFOSS international 
conference, which took place on 15–17 October 2020 on the World Wide Web. The event 
has been held annually since 2006 and is dedicated to the theoretical framework and actual 
application of free and open-source software solutions and the promotion and encouragement 
of the Open Data paradigm for archaeology and, more generally, for Cultural Heritage. 

Compared to the past editions, the 2020 conference introduced some substantial changes. First 
of all, the pandemic crisis due to the COVID-19 outbreak, forced us for the first time to hold a 
Web-based conference, a solution that introduced some important advantages. For example 
there was the facility to overcome geographical distances and therefore greatly broadening 
participation, both in terms of speakers (presentations, workshops, demos) and audience. 
Additionally we had the possibility to share thoughts on the specific topics of the conference 
with foreign colleagues from different backgrounds (universities, research centres), widening 
consequently the network of collaboration. We hope that the effort to open the ArcheoFOSS 
conference beyond Italian national borders – and beyond a small circle of individuals who in 
the last years have tenaciously and with great difficulty tried to keep alive the spirit of the 
conference – will not remain isolated, but will be further pursued in the next editions.

Another innovative aspect was the introduction of a panel dedicated to open data, open 
formats and open standards. While these topics have not been absent in the previous editions, 
the main focus has always been on the development and application of FLOS software and 
hardware solutions for Cultural Heritage. By specifically calling for papers dealing with the 
free sharing of data, we tried to go beyond software and technological development. Open 
and reusable data publishing platforms, available in open formats, and distributed with open 
licenses with no bias on the tools with which the data were created. The aim was to encourage 
and enhance the creation and publication of open archaeological archives, easily re-usable by 
the community. 

This volume well represents the approach taken at the conference and the extensive 
participation it received. Eighteen high-level and peer-reviewed papers, well distributed in 
two thematic sections – application cases and development, and open data – contributed by 
more than forty Italian and foreign scholars, researchers and freelance archaeologists working 
in the field of Cultural Heritage. For an event organized at no cost, without funding or support 
of any kind, these are significant numbers, which reward us for the great organizational and 
editorial effort. The most important budget line was invested in releasing this book as open-
access, using a CC BY license. We strongly believe that the conference proceedings must 
strictly follow the spirit of the event, and that the free distribution and sharing of the volume 
is a conditio sine qua non for its publication. This also marks a break with the past, when open-
access was not always a prerequisite. It is worth noting, furthermore, that these proceedings 
are being published only one year after the conference. This is a decisive turnaround, which 
testifies to the strong will to revitalize the ArcheoFOSS community. Technology is evolving 
very fast, and it is not uncommon to read on fresh publications about outdated software and 
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workflows or scripts that have already disappeared, greatly reducing or nullifying the utility 
of the publication, if not (perhaps) for the academic careers of its authors.

Not strictly related to this book, but important to the ArcheoFOSS community, was the decision 
to accelerate the publication of the 2019 edition, which was neglected due to financial issues 
and the outbreak of the COVID-19 pandemic. Furthermore, it was decided to alternate ‘lighter’ 
versions of the conference, mostly focused on workshops and hands-on sessions, demos, etc. 
and more ‘traditional’ ones, based on paper presentations. This will hopefully facilitate the 
prompt publication of the proceedings and regain a closer relationship with younger and 
frequently more active researchers.

Looking to the future, we all hope for the end of the current pandemic emergency, but it is 
clear how much this crisis sped up many cultural processes already ongoing, by changing our 
lives, our way of researching, teaching, experiencing and communicating archaeology. 

In the coming years, the financial resources earmarked to fund digital projects in the field of 
Cultural Heritage will be substantial (consider, for example, the Italian National Recovery and 
Resilience Plan). The challenge for our community is therefore to stand ready to proactively 
suggest solutions to govern and guide this change, rather than passively undergo it.

As editors, we would like to thank WikiMedia Italia and the Ministero della Cultura – Direzione 
Generale Educazione, ricerca e istituti culturali for financially supporting the publication 
of these Proceedings; the University of Pisa, which granted us the use of the infrastructure 
and support for the streaming of the three-day conference; the colleagues of the Organising 
Committee, who shared with us the organization of the conference; the scholars and 
researchers who supported us as reviewers in the evaluation process for the conference and 
for the publication. Last but not least, we thank the members of the outgoing and current 
Scientific Committee, whose experience and competence guarantee the scientific quality of 
ArcheoFOSS initiatives.

The Editors

Julian Bogdani
Riccardo Montalbano

Paolo Rosati
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Abstract
This paper presents the results of digitization of the Libertini Collection of the Museum of Archaeology of the 
University of Catania (MAUC). The digitization project aims at defining forms of long-term preservation of digital 
data associated with sites and objects of cultural interest exploiting the Linked Open Data (LOD) paradigm and, 
more specifically, the Web Ontology Language (OWL), that is the standard language for representing web ontologies 
and digital tools designed for describing resources of various domains of knowledge. Such an approach provides a 
high level of expressiveness along with automatic reasoning tools, which allows the interested user to obtain a more 
comprehensive and efficient form of digital research.

Keywords: SEMANTIC WEB; ONTOLOGIES; CULTURAL HERITAGE; ARCHAEOLOGICAL MUSEUM.

Introduction

Collecting and sharing data are the most common practices when dealing with Cultural Heritage 
that is either kept in closed or open area museums or made available from archaeological 
excavations. In interpreting such needs, scholars involved in studying, protecting, and 
disseminating ancient heritage should define coherent strategies for implementing processes 
of sharable digitization. These strategies should be inclusive and open in order to foresee 
the guidelines set out, for example, by the future Horizon Europe programs that support and 
facilitate ‘open science practices’. In archaeology, such a practice is still behind the planned 

Nicola Laneri et al Towards an ontology of the Museum of 
Archaeology of the University of Catania
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research agenda and thus it appears as an intellectual imperative to foresee a research 
pathway in this direction.

On these premises, we decided to apply an innovative digitizing practice (i.e. ontologies) for 
the collection of a small-sized University Museum as is the case of the MAUC. The choice of 
digitizing the museum’s catalogue is based on the relevance of the collection of the MAUC, 
on the quality and consistency of the supporting documentation, on the significant presence 
of legacy data, and on the cultural significance that the Museum has for the collectivity 
and for the University of Catania community. In particular, the inability of the public to 
(physically) visit the museum due to the crisis caused by the Covid-19 has prompted the 
scholars involved in the collection management to review the traditional forms of exhibition 
focusing more on aspects related to digitization, and online data sharing and use. This was 
possible also thanks to the support provided by the students of Archaeology involved in this 
project aiming at producing a new image of the Museum based on a fluid museum no longer 
constrained by its physical dimension to enter a new digital perspective. The project aims 
not only at reconstructing the history of the collection, but also at transforming it into a 
digital dimension through the analysis, recovery, and republication of the available legacy 
data. The project will allow one to identify the context of scattered items and to relate the 
copy of the item with its original form, according to the standard CIDOC Conceptual Reference 
Model (CRM)1 and by means of an appropriate mapping of the ontology with the RDF Pleiades 
vocabulary,2 according to the LOD paradigm. The first step involved the identification of the 
entities and their organization into a system that adopts the ICCD standards,3 with a view 
to a forthcoming integration with the SIGECWeb.4 For the development of an effective and 
expressive ontological model, the preliminary phase is the normalization of the data and their 
organization into homogeneous and structured collections with adequately refined levels of 
granularity. Specific terminological vocabularies of reference were determined. They are 
useful for normalizing data by means of the identification of suitable and consolidated existing 
vocabularies and the definition of new terminological entities. Finally, the ontological model 
was defined, representing the semantics of the application domain, and appropriate SWRL 
(Semantic Web Rule Language) rules were introduced to efficiently infer implicit relevant 
domain information.

The archaeological collection

The digitization of the archaeological collection of the MAUC explores innovative models 
of data entry to encourage not only new research perspectives, but also the discovery and 
interpretation of cultural heritage by a wider audience, including undergraduate students 
who have been directly involved in the process. All the finds will be made available and 
reusable online in an open (CC BY-NC-SA 2.5 IT – Creative Commons) and linked data standard 
following the spirit of a public, shared, and participatory archaeology.

1 http://www.cidoc-crm.org/ (accessed 20/7/2021).
2 https://pleiades.stoa.org/ (accessed 20/7/2021).
3 ICCD (Istituto Centrale per il Catalogo e la Documentazione), http://iccd.beniculturali.it/ (accessed 06/08/2021), is 
the Italian government Institute that deals with the cataloging, research and training of Italian Cultural Heritage.
4 SIGECWeb (Sistema Informativo GEnerale del Catalogo Web), at www.sigecweb.beniculturali.it (accessed 06/08/2021), 
is a web-based platform that manages the entire flow of the cataloging of Italian Cultural Heritage.

http://www.cidoc-crm.org/
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The core of the Museum are the 325 finds belonging to the collection donated by Guido 
Libertini to the University of Catania in 1953 (Figure 1). Publishing online the collection 
is not only related with the quality of the finds, but also with the consistency of the 
supporting documentation, such as the catalogue, transmission letters, drawings, photos 
and archaeometric data analysis report (Tortorici et al. 2015). Archaeological collections may 
carry an impressive amount of data: indeed, the Libertini collection consists of a wide range 
of archaeological material (pottery, coins, glasses, metals, inscriptions, etc.) from different 
periods. In fact, the main part of the collection consists of finds from the Greek and Roman 
periods (i.e. fine and common wares, epigraphs, terracotta figurines, coins, etc.), but also 
some objects from prehistory as well as from Late Antique and Medieval periods. Among 
these, there are some noteworthy forgeries (i.e. 78 objects forged in the first half of the 
20th century) which, due to the outstanding level of craftsmanship and the use of authentic 
moulds, deceived many archaeologists and art historians.

The digitization project

Digital representation of archaeological data in open formats may play a crucial role not only in 
Cultural Heritage preservation, since it offers significant advantages in the dissemination, use, 
and comprehension of information stored in old reports, archives, collections, and museums 
catalogues, but also in research (Bogdani 2019: 57–88). Since the aim of the project is to define 
forms of long-term preservation of digital data associated with sites and objects of cultural 
interest, we shall use the LOD paradigm and, more specifically, the OWL 2 language, a digital 
tool designed for the definition, description, integration and sharing of ontologies for various 
domains of knowledge. Ontologies, in this sense, can put together data that are expressions 
of the history of the territory, but that have been kept separated due to administrative and 
bureaucratic issues: indeed, only connected data can be fully exploited, but they must first be 
suitably collected and digitalized (Brancato et al. 2019).

Figure 1: MAUC: finds from the collection on permanent display.
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The ontological approach adds a high level of expressiveness thanks to automatic reasoning 
tools, which allow the interested individual to obtain a more complete and comprehensive 
form of digital research. The project of digitization of the collection started from the mapping 
of the available legacy data (Figure 2). The use of legacy data is a topic widely considered 
in archaeology in the last decades (Allison 2008). This process, recently also applied to 
archaeological landscapes, already involved the archaeological collections of numerous 
international museums (Terras 2015). Useful archaeographic data (Anichini, Gattiglia 2012) 
of the MAUC is dispersed in previously published study reports and research papers, in the 
University historical archive (such as institutional correspondence with museum directors, 
the first inventory, old photos, etc.), and a recently published scientific catalogue. Therefore, 
the decision to publish online the content of the Libertini collection is justified by the 
consistency of the supporting documentation.

The digitization project of the archaeological collection started from the awareness of the 
plurality of both legacy and digital data archived with obsolete systems. Their analysis pointed 
out many critical issues, such as the management of limited information, redundancy, and the 
missing functional organization of data.

To apply data management consistent to the general purposes of the project, which goes 
beyond this first digitization step, a better choice is to follow the requirement analysis rules. 

Figure 2. Legacy data available for the digitization process of the MAUC’s collection.
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According to the latter, the capabilities of a management system must be identified to guarantee 
the systematic organization of data and to satisfy standards and stakeholders. The next step 
is the identification of stakeholders, starting from the domain specialists and the developers 
involved in the project, to the users of the system belonging to many different levels: scholars, 
specialists, university students, and the wider audience, including institutions directly or 
indirectly interested. The possibility to deeply analyse the information, the standardization 
of vocabularies and the use of ICCD standards were explicitly required, whereas the greater 
attention to archaeological and archival sources, and the data management of the collection’s 
history were unexpected aspects (Figure 3).

The system has been created to manage information about archaeological finds which differ 
in chronologies and types, archaeological and archival sources, data related to restoration 
activities and specialized analysis. It can be further improved by including, for example, 
information regarding the transfer of ownership of the finds, linked to the history of 
collecting. The domains have been conceptualized through a formal representation of all 
relevant entities and their relationships. The conceptual model is based on the prerequisites 
of completeness, correctness, readability and minimality. The entities which characterize 
the core of the museum collection have been identified: the central role is played by the 
archaeological find (i.e. Find entity), whereas all the other entities are organized into three 
main functional data categories related to topography and documentation (Figure 4).

The logical model developed is organized in such a way as to adopt the ICCD standards. Beyond 
the usual information regarding the background (e.g. chronology, dimensions, materials, 
discovery areas, sites, etc.), as well as the peculiar features (e.g. material, typology, dimensions, 
analysis, etc.), particular attention was paid to the documentation (e.g. documentation and 

Figure 4. The conceptual model with the entities identified: the main Find entity (in grey) and the 
others related to their topography (in blue), characteristics (in purple) and documentation (in yellow).
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archival sources, graphic and photographic supports, etc.). The correct use of the previous 
documentation involves some methodological problems in the treatment of the legacy data, 
and their integrity and reuse in a responsible way (Bechhofer et al. 2010; Martone 2015; 
Wilkinson et al. 2016).

The data management, in a first phase, is entrusted to a relational database and for the 
development of an effective and expressive ontological model, the data acquired through 
museum resources is normalized and organized into homogeneous and structured collections 
with adequately refined level of granularity.

Data relating to the 325 archaeological finds are digitized and managed by the database through 
a provisional Web-based interface, implemented thanks to the students in Archaeology of the 
University of Catania. The next step will consist in the creation of the final web portal that 
will collect and make available as open formats all the information related with the MUAC.

Relational databases, even though well-assessed tools for organizing and querying information, 
do not support global and flexible data-integration mechanisms with other sources, and suffer 
from limited modelling and reasoning capabilities. Moreover, to take advantage of the rich 
information collected from scholars, it is required a representation system capable of dealing 
with the archetypal elements of reality. Semantic web offers powerful and well-established 
methodologies, languages, and tools for knowledge representation systems in which data is 
published, accessed, and integrated with information from other sources at a global level, 
thus allowing coherence and dissemination of knowledge.

The process of data normalization requires the identification of suitable and consolidated 
existing vocabularies and the definition of new terminological entities. For this reason, we 
exploit the potential of Linked Data to connect archaeological data of the collection of the 
MAUC with other data sets such as the collection of epigraphs of the Castello Ursino Civic 
Museum of Catania (Figure 5). To accomplish such a task, we rely on already existing ontologies 
on inherent domains, such as OntoCeramic 2 (Brancato et al. 2019) and EpiONT (Cantone et 
al. 2019), defined according to the most important standard available for the integration of 
data in cultural heritage and in archaeological contexts. Specifically, OntoCeramic 2, was 
developed according to the standards of CIDOC CRM, and is conceived to represent and reason 
on the artificial and natural processes that shaped Sicilian archaeological landscapes, their 
conformation and topographic information, the distribution of ancient rural sites, and the 
dynamics of the agrarian organization in Sicily. The ontology models new survey and legacy 
data on pottery stored in the archives of Heritage Superintendence of Syracuse and Catania, 
in the Regional Technical Office of Sicily, and in the State Archives of Palermo and Catania. The 
EpiONT ontology was developed within the EpiCUM project5 which aims to present and make 
available through a Web portal the epigraphic corpus of the Castello Ursino Civic Museum 
of Catania encoded in EpiDoc.6 It provides a means for representing the extraordinarily 
rich epigraphic heritage preserved by the Castello Ursino Civic Museum and is designed 
according to the CIDOC CRM standard, making use of the SKOS vocabularies of the EAGLE 

5 EpiCUM (Epigraphs of Castello Ursino Museum) is accessible at http://epicum.istc.cnr.it/ (accessed 20/7/2021).
6 https://sourceforge.net/p/epidoc/wiki/Home/ (accessed 20/7/2021).

http://epicum.istc.cnr.it/
https://sourceforge.net/p/epidoc/wiki/Home/
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project7 concerning material, execution technique, type of inscription, and type of support of 
an epigraph. Currently, the ontology is populated by 580 epigraphs collected in the Castello 
Ursino Civic Museum and can handle any uncertainty in the origin and place of discovery of 
the epigraphs.

Finally, the about 21026 records of MUAC currently stored in a relational database will be also 
available in the JSON-LD format through an OpenLink Virtuoso SPARQL endpoint accessible 
thanks to a dedicated Web portal implemented in Java Spring and providing access to three 
main user profiles, namely, a) non-affiliated users that do not need a registration step and 
read only small amount of data; b) affiliated users that require a standard account with only-
read capabilities without limitations; c) accredited users such as scholars that are allowed to 
publish and modify their own data.

Conclusions

The project is currently not yet completed, whereas the first phase of the digitization process 
was accomplished in September 2020. This phase of the project was a unique experience also 
in terms of educational action because Digital Humanities experts, students, and researchers 
were involved and worked together for a common aim.

The database hosting the Libertini collection of the MAUC will be published online as part 
of the digital and open-shared practices recently launched by the University of Catania, 
implemented starting from 2021 by the ‘Sistema Museale’ of the University of Catania (SIMUA) 
directed by Germana Barone. The next step is the 3D digitization of each archaeological item, 
carried on the standards currently in use in other projects. The ontology of the MAUC is also a 
process of combining and merging well-formed ontology for many ambits. OntoCeramic and 
EpiOnt are the starting points: all the data will be available in open format and linked to other 
digitized collections. More specifically, we aim at connecting the ontologies of the MAUC with 
those already available as is the case of the Epigraphic Database Falsae, that has been recently 
developed by Gianvito Pio – KDDE Research Group8 (hosted by the University of Ca’ Foscari, 
Venice) for the fake objects present in numerous museum collections.

In conclusion, the process of digitization of the Libertini collection of the Museum of 
Archaeology of the University of Catania appears as a fundamental step towards a mandatory 
objective for scholars of the ancient world that should be to make every archaeological 
collection available online for the whole community. Such a digitizing process is the only true 
democratic tool for crossing geographical and scientific boundaries and making data open 
and available to everyone.

7 EAGLE. The Europeana network of Ancient Greek and Latin Epigraphy, https://www.eagle-network (accessed 
20/7/2021).
8 http://kdde.di.uniba.it/ (accessed 06/08/2021).

https://www.eagle-network
http://kdde.di.uniba.it/
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